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SUBJECT: ES December 26, 2013 Ground Water Protection Level Modification Request and
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Summary:

EnergySolutions (“ES”) submitted a December 26, 2013 request (“Request”) to the Director of the
Utah Division of Radiation Control (“Director”) to modify Ground Water Protection Levels
(“GWPL’s”) for nine parameters in the current Utah Ground Water Quality Discharge Permit,
Permit No. UGW450005 (“Permit”), and to return ten parameters to baseline monitoring
frequency based on the proposed modified GWPL’s (pending approval by the Director and
inclusion in the Permit) or based on monitoring data results below the GWPL since the original
non-compliance (Copy of the ES Request is included as attachment D of this memorandum). The
proposed modifications were submitted for Utah Division of Radiation Control (“DRC”) review
and Director Approval. DRC notes that any modifications of GWPLs are required to be included
in the Permit and are subject to public notice and participation protocols as required by Utah Rules
and Regulations prior to such inclusion.

A summary of the proposed GWPL modifications and current accelerated monitoring status,
Probable-Out-of-Compliance (“POOC”) Status or Out-of- Comphance (“O0C”) Status, are
summarized on Table 1 below:

Table 1 — ES Proposed Permit Modifications

Well Number Parameter Current Proposed Current Baseline
GWPL GWPL Accelerated Monitoring
Monitoring Frequency
. Frequency
GW-24 Selenium 0.05 mg/L 0.0534 mg/L Quarterly- Annual
POOC
GW-26 Thallium 0.002 mg/L 0.00255 mg/L. | Monthly-OOC Annual
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Well Number Parameter Current Proposed Current Baseline
GWPL GWPL Accelerated Monitoring
Monitoring Frequency
Frequency
GW-100 Thallium 0.002mg/L. | 0.00422 mg/L. | Monthly-OOC Annual
GW-103 Selenium 0.05 mg/L 0.0580 mg/L Monthly-OOC Annual
GW-137 Sum of Radiums 5 pCi/L 5.54 pCi/L Monthly-OOC Annual
GW-137 Total Uranium 0.03 mg/L 0.0371 mg/L Monthly-OOC Annual
GW-138 Sum of Radiums 5 pCi/LL 5.51 pCi/L Quarterly- Annual
POOC
GW-138 Selenium 0.05 mg/L 0.0695 mg/L Monthly-OOC Annual
GW-141 Selenium 0.05 mg/L 0.0705 mg/L Monthly-OOC Annual
P3-95 NECR Thallium 0.002 mg/L NA Quarterly- Annual
POOC

Source and Contamination Assessment

The Permit Part I.G.3.b Source and Contamination Assessment Study Plan states “— within 30
days of the verbal notice to the Director required in Part I.G.3.a of this Permit, the Permittee
shall submit for Director approval an assessment study plan and compliance schedule for:

1. Assessment of the source or cause of the contamination and determination of steps
necessary to correct the source.

2. Assessment of the extent of the ground water contamination and any potential
dispersion.

3. Evaluation of potential remedial actions to restore and maintain ground water quality
and ensure that the ground water standards will not be exceeded at the compliance

monitoring wells, and best available technology will be reestablished.”

The following Source and Contamination Assessment Study Plans (“SAP’s

b

) were received by

DRC (Copies of the ES SAPs are included as Attachment C of this memorandum). DRC notes
that SAP’s have been submitted for all of the requested wells/parameters in OOC status as
required. Selenium in monitoring well GW-24 is currently in POOC status, however this
parameter/well has been in OOC status in the past and a summary of past ES studies and response
to DRC request for more information related to source of the GWPL exceedances is included on
Table 2 below. The table below also includes a summary of the findings of the SAP’s:

Table 2 — Summary of ES Source and Assessment Study Plans

Monitoring Well Parameter Date of Report Summary of ES Findings
No.
GW-26 Thallium 10/26/2012 Flow in the area appears to have been

impacted by local groundwater
mounding. ES states that the thallium
concentrations are likely due to
background influences or analytical
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Summary of ES Findings

uncertainty.

ES SAP uses groundwater travel
times for thallium to arrive at point of
exposure (calculated 106 years) from
the Class A Cell to determine that the
discharge from the facility is not the
source. Waste had only been
disposed at the Class A Cell for 12
years at the time of the SAP. SAP
states that thallium is likely due to
background groundwater
concentrations considering low values
of analytical results and Ground
Water Protection Levels,

ES SAP notes that a correlation
appears to exist between changing
groundwater elevations and selenium
concentrations at monitoring well
GW-103. The SAP also notes that
wastes have not been placed
hydraulically up gradient from
monitoring well GW-103. The SAP
states that selenium concentrations are
likely due to dissolution/desorption in
the aquifer matrix.

ES SAP states that selenium in
monitoring well GW-141 is not due to
discharges from the site as confirmed
by calculated groundwater travel
times for selenium to the point of
exposure (over 2,000 years), and is
likely due to fluctuation of
background concentrations.

Page 3
Monitoring Well Parameter Date of Report
No.
GW-100 Thallium 10/26/2012
GW-103 Selenium 10/26/2012
GW-141 Selenium 10/26/2012
GW-24 Selenium 8/28/2007

ES SAP states that selenium in
monitoring well GW-24 is not due to
facility impacts based on calculated
groundwater travel times (100+
years). The SAP states that the likely
cause of Se OOC is a change in
laboratory method. DRC issued a
request for information letter (dated
February 28, 2008) based on the ES
SAP claims.
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Monitoring Well
No.

Parameter

Date of Report

Summary of ES Findings

GW-24

Selenium

3/28/2008 —
Additional Info
Response to DRC
Request for
Information

ES submitted additional information
regarding the new method employed
showing that a lower detection limit
was established. Argues that
selenium is present in the aquifer
matrix and is readily soluble. Notes
that low concentrations of selenium
are disposed of in waste
impoundments at Clive.

GW-137

Sum of
Radiums

2/29/2012

ES SAP states that radium in
monitoring well GW-137 is not due to
EnergySolutions operations based on
calculated groundwater travel times
(235 years + for unretarded
constituent). SAP states that OOC is
likely caused by background
fluctuation based on range of
concentrations.

GW-137

Uranium

11/27/2012

ES SAP uses ground water flow
directions and groundwater velocities
and transport to argue that waste
disposal is not the source of the OOC.
Based on the evaluation ES states that
the U concentrations at GW-137 are
likely due to background groundwater
fluctuations.

GW-138

Selenium

1/26/2012

ES SAP details groundwater gradients
and calculated groundwater velocities
based on available information. SAP
study concludes that selenium
concentrations in monitoring well
GW-138 are likely due to background
groundwater fluctuations.

DRC staff noted that EnergySolutions Request additionally provides the following statements and
references indicating that the parameter exceedances are due to fluctuating background

concentrations:

o “They are associated with relatively new monitoring wells located north and east of the
Class A West embankment. These wells were completed in the summer of 2009 and
background-based GWPL exceptions have not yet been established for them. These new
wells replaced similar GWPL exceptions (e.g. GW-113 total uranium and Ra-226 +

Ra-228).”
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o  “They are background levels of thallium. In December 2009, the Division of Radiation
Control (DRC) added thallium as a monitoring parameter to the GWQDP because the
Utah Water Quality Board had recently established a protection level for it. The
drinking-water-based universal GWPL for thallium, 0.0002 milligrams per liter (mg/L),
is equal to the analytical minimum detection limit (MDL). The combination of
background levels of thallium and a universal GWPL established at the limit of detection
contribute to the observed thallium exceedances.”

o “As documented in the Comprehensive Groundwater Quality Evaluation Report, (CDI12-
0308, EnergySolutions, 2012a), EnergySolutions has thoroughly characterized
background groundwater quality at the Clive facility. Continued accelerated monitoring
of background conditions is not necessary for protection of human health and the
environment.”

DRC notes that the ES Comprehensive Groundwater Quality Evaluation Report was dated
December 10, 2013 and was submiitted as required by Part I.H.22 of the Permit and was due to be
submitted 180 days prior to Permit expiration. As of the date of submittal of the ES Request,
DRC has not conducted review of the ES Comprehensive Groundwater Quality Evaluation Report
nor had the opportunity to issue comments and concerns regarding the document.

Based on DRC review of the ES SAPs for the OOC parameters/wells, DRC concurs that the
sources of the exceedances are most likely due to fluctuations in background groundwater
geochemistry or are due to analytical uncertainty in the data results. DRC performed an
independent review of potential concentration trends for the POOC and OOC parameters below.

Trend Analysis

DRC noted that none of the above summarized ES SAP’s included an evaluation of concentration
trends. DRC performed trend analysis using historical groundwater data plots for each of the
OOC/POOC wells as follows:

Selenium Monitoring Well GW-24

Per past correspondence with ES regarding OOC status for selenium at monitoring well GW-24, it
was noted that an increasing trend is evident for the well/parameter (Figure 1) when data was
plotted using all historical values (since 1992) and the most recent data through the fourth quarter
0f2012.
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Figure 1 — Data Plot and trend-line for Selenium Data in Monitoring Well GW-24 (1992 through
2012 Analytical Data Results) S
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Figure 2 uses only more recent analytical results 2008 through the last quarter of 2012. DRC
notes that the plot of only more recent data (five consecutive years of data), Figure 2, shows a
relatively flat trend-line, indicating that the concentrations of selenium in the well have stabilized
(since a site wide change in laboratory method for selenium).

Figure 2 — Data Plot and Trend-line for Selenium Data in Monitoring Well GW-24 (2008 through
2012 Analytical Data Results)

GW-24 Se 2008 through 2012 Data

0.070
0.060 )
0.050 - O 4 °
0.040 -
0.030
0.020
0.010
0.000 : . ; i ,
10/10/06 2/22/08  7/6/09 11/18/10 4/1/12  8/14/13
Date

Se Concentration mg/L

DRC notes that for the calculation of the revised Se GWPL in the report, ES used data spanning
from 3/24/2005 until 9/10/2013. A plot of these data is additionally provided as Figure 3 below:
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Figure 3 — Data Plot and Trend-line for Selenium Data in Monitoring Well GW-24 (3/24/2005
through 9/10/2013). N B
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oo} (porii——--4-4-"+-- o ——-— - - -  —

0.060) -

0.040)

Se mg/L

0.0201 =

0.000) . : ! > - —_—
Jan-04 May-05 Oct-06 Feb-08 Jul-09 Nov-10 Apr-12 Aug-13 Dec-14

Date

Thallium Monitoring Well GW-26

DRC notes that for thallium in monitoring well GW-26, 16 data results were collected between
5/26/2011 and 10/21/2013, and that 7 of the data results were non-detected concentrations (<0.002
mg/L). Per review of a plot of the remaining 9 detected concentrations, no trend is evident
(Figure 4). Based on this, and the SAP findings, it is appropriate to adjust the GWPL for Tl in
monitoring well GW-26. DRC notes that ES used the Kaplan-Meier method to develop the
proposed modified GWCL since there was a large number of non-detects in the data set. These
calculations are discussed in the section below.

Figure 4 — Data Plot and Trend-line for Thallium Data in Monitoring Well GW-26
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Thallium Monitoring Well GW-100

Per DRC review of the thallium data plot (Figure 5) which included data collected from 12/1/2009
through 10/24/2013, a slight increasing trend is noted, however the trend line is basically flat. The
data set included 21 results with 3 non detected concentrations (<0.002 mg/L). Based on review

of the SAP and data plot it appears appropriate to adjust the GWPL for T1 at monitoring well GW-

100.
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Figure 5 — Data Plot and Trend-line for Thallium Data in Monitoring Well GW-100
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Selenium Monitoring Well GW-103

Per review of a selenium data plot (Figure 6) in monitoring well GW-103 (3/30/2005 through
10/24/2013) it appears that the data trend is slightly increasing. Based on review of the SAP and
data plot it appears appropriate to adjust the GWPL for Se at monitoring well GW-103.

Figure 6 — Data Plot and Trend-line for Selenium Data in Monitoring Well GW-103
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Uranium Monitoring Well GW-137

Per review of the uranium data plot (Figure 7) for monitoring well GW-137 (data from 11/5/2009
through 9/10/2013) a slight increasing trend was noted. Based on review of the SAP and plot it
appears appropriate to adjust the GWPL for uranium at monitoring well GW-137.
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Figure 7 — Data Plot and Trend-line for Uranium in Monitoring Well GW-137
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Selenium Monitoring Well GW-141

Per review of the data plot (Figure 8) for selenium in monitoring well GW-141 (data from
11/5/2009 through 10/24/2013) the trend-line is essentially flat. Based on review of the SAP and
data plot it appears appropriate to modify the selenium GWCL at monitoring well GW-141.

Figure 8 — Data Plot and Trend-line for Selenium in Monitoring Well GW-141
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Ra-226 + Ra-228 Monitoring Well GW-137

Based on review of the data plot (Figure 9) for sum of radiums in monitoring well GW-137 (data
results from 11/5/2009 through9/10/2013) the trend-line is essentially flat. Per review of the SAP
and trend-line it appears appropriate to modify the GWCL for sum of radiums in monitoring well
GW-137.
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Figure 9 — Data Plot and Trend-line for Sum of Radiums in Monitoring Well GW-137
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Ra-226 +Ra-228 Monitoring Well GW-138

Based on review of the data plot (Figure 10) for sum of radiums in monitoring well GW-138 (data
results from 11/5/2009 through 3/18/2013) the trend-line is essentially flat. Per review of the SAP
and trend-line it appears appropriate to modify the GWCL for sum of radiums in monitoring well

GW-138.

Figure 10 — Data Plot and Trend-line for Sum of Radiums in Monitoring Well GW-138
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Selenium Monitoring Well GW-138

Based on review of the data plot (Figure 11) for selenium in monitoring well GW-138 (data from
11/5/2009 until 10/24/2013) the trend-line is essentially flat. Based on review of the SAP and
data it appears appropriate to modify the GWCL for selenium in monitoring well GW-138.
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Figure 11 — Data Plot and Trend-line for Selenium in Monitoring Well GW-138
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DRC Review of ES Statistical Calculations, Tables, and Software

DRC staff noted that for all but one of the reviewed statistical evaluations conducted by ES the
following tests were used for evaluation: Skewness and Kurtosis, Shapiro-Wilk, Anderson-
Darling. In the case of thallium data for monitoring well GW-26 it was noted that of the sixteen
data results, seven were non-detect, requiring the use of a statistical method which could account
for a high proportion of non-detects. Therefore, for evaluation of thallium in monitoring well GW-
26 ES used Kaplan-Meier variance and mean calculation.

1. Review of Shapiro-Wilk Statistical Calculations and Data Sets:

The Report included copies of a summary of statistical evaluation for each well where a modified
GWCL was proposed. The summary sheets include a list of the data used for evaluation and a
summary of critical values and calculation results. The Report also includes copies of data plots
for each well where a modified GWCL was proposed. The plotted summaries include a bar
histogram plot (and outlier box plot) and a normality plot, including linear evaluation. The plots
were created using a computer program (Analyse-it) and also include summaries of mean,
variance, skewness and kurtosis, Shapiro Wilk Statistic (W and p values), Median Range and
quartile calculations. DRC noted that the information from the Analyse-it software was
transcribed onto the ES summary sheets. A second sheet includes calculation of the Anderson-
Darling critical values.

DRC staff conducted a cross check of the Shapiro-Wilk Statistical calculation for two
wells/parameters (Selenium in Monitoring Well GW-24 and Uranium in Well GW-137). Copies
of the summary spreadsheets for the DRC cross checks are included as Appendix A of this memo.
Per the results of the cross checks the ES calculations and DRC calculations are in concurrence
regarding calculations for mean + two standard deviations (95%).
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No discrepancies regarding data sets used or method applicability were noted. It appeared that all
data sets showed normal distribution after removal of outliers and or suspect data. DRC notes that
outliers were identified at monitoring wells GW-103 Se (3 results) and GW-137 Ra226+ Ra228 (2
results). In both cases, all outliers removed were outside of 1.5 times the interquartile range and
were removed prior to statistical analysis. These criteria for outlier removal are in conformance
with the EPA Unified Statistical Guidance (2009).

Selenium data prior to January 5, 2009 was removed from the data set for monitoring well GW-
24. ES notes that after removal of the suspect data (as discussed in the data trend section above),
“The absolute values of skewness and kurtosis are less than respective critical values, the
Shapiro-Wilk statistic is greater than the critical value, and the Anderson Darling statistic is less
than its critical value. Based on these results, selenium concentrations in groundwater at GW-24
are normally distributed, No outliers were identified or removed from the dataset. The removal of
the data appears to be appropriate based on the change of laboratory method (lowered detection
limit) for selenium analysis at that time and an apparent subsequent shift (raising) of
concentrations. DRC notes that even with removal of the pre January 5, 2009 data, there is over
five years of data results used for statistical evaluation showing an essentially flat concentration
trend.

Based on DRC review of the Request, it appears that the proposed modified GWCL’s as listed on
Table 4 below are appropriate.

2. Kaplan-Meier Method for Thallium in Monitoring Well GW-26:

GW-26 Thallium data set includes 16 total samples. Nine of the sixteen samples are detected
concentrations, seven are non-detects. EFR states that in the case of GW-26 Thallium, the
“Kaplan-Meier method is used to calculate estimates of the mean and standard deviation that
account for the left-censored (non-detected) measurements. Beal 2010 states that because the
Kaplan-Meier method is nonparametric; it is more robust with fewer assumptions than Cohen’s
Adjustment, simple substitution, or maximum likelihood estimators when at least half the samples
are detections.”

DRC notes that the use of the Kaplan-Meier method for the left censored data set for thallium in
monitoring well GW-26 is consistent with the US Environmental Protection Agency Unified
Statistical Guidance (March 2009). The Kaplan-Meier method is considered a “censored
estimation technique” wherein the data population size is weighted to include non-detects
proportionately. Per the EPA 2009 Unified Statistical Guidance certain steps must be followed to
ensure that the weighted data is normalized (censored probability plot). Per the EPA 2009 Unified
Statistical Guidance, the Kaplan-Meier method is applicable where the data is left censored with
probability that non-detected concentrations are due to constraints in analytical technology. Per
DRC review of the data set used for monitoring well GW-26 thallium evaluation, it was noted that
the detected data is in a similar range of non-detects and that the left censored data was therefore
probably due to constraints related to the analytical technology/method.
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Table 3 — Data Set Used for Kaplan-Meier Evaluation, GW-26 Thallium
Sample Date Well No. Parameter Sample Result (mg/L)
5/26/2011 GW-26 Thallium <0.00100
4/26/2012 GW-26 Thallium 0.00235
9/17/2012 GW-26 Thallium 0.00231
10/29/2012 GW-26 Thallium 0.00247
11/21/2012 GW-26 Thallium 0.00226
12/6/2012 GW-26 Thallium <0.00200
1/28/2013 GW-26 Thallium <0.00200
2/15/2013 GW-26 Thallium <0.00200
3/11/2013 GW-26 Thallium 0.00236
4/2/2013 GW-26 Thallium <0.00200J
5/16/2013 GW-26 Thallium 0.00203
6/4/2013 GW-26 Thallium <0.00200
7/9/2013 GW-26 Thallium <0.00200
8/12/2013 GW-26 Thallium 0.00234J
9/9/2013 GW-26 Thallium 0.00256
10/21/2013 GW-26 Thallium 0.00217

DRC noted that a summary of statistics, Analyse-it software, and data sheet was not included with
the Request for the thallium statistical evaluation using the Kaplan-Meier method. DRC requested
a copy of the summary or alternate calculation spreadsheet, in order to confirm the calculation and
data set used. ES subsequently submitted a copy of the excel spreadsheet and guidance used to
perform the calculation (electronically via e-mail on 2/4/2014).

DRC performed a cross check of the calculation for mean and standard deviation (Appendix B
DRC Spreadsheet). Per findings of the cross check it appears that the calculations made by ES
were appropriate. The proposed modified GWCL raises the current GWPL of 0.002 mg/L to
0.00255 mg/L (see also Table 4 below).

ES Request to Return Monitoring Well P3-95 NECR to Annual Baseline Monitoring
Frequency

ES included a request for Director Approval to return monitoring well P3-95 NECR to baseline
annual monitoring frequency with the Request. It was noted that thallium in monitoring well P3-
95 NECR is currently in POOC status based on a single exceedance of the GWCL per sample
results (0.00283 mg/L thallium) for a sample collected on May 24, 2012. ES notes that a total of
twelve samples for thallium have been collected at monitoring well P3-95 NECR since its
inclusion in the Permit with only the single exceedance for all twelve samples. ES argues that P3-
95 NECR should be returned to baseline monitoring frequency based on:

o The most recent five quarterly thallium results are less than the GWPL. DRC has
previously approved requests to return wells to baseline monitoring status based
on four and five consecutive quarterly results less than the GWPL (DRC, 2007).
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The POOC status is based on a single detection, and detections near the MDL are

often spurious.

Even if the single detection is a representative concentration, it is within the range

of background concentrations observed in other wells where thallium is detected

with some consistency.
It is thallium. The only thallium isotope reported in the facility manifest inventory

having a half-life greater than 12 days is TI-204, with a half-life of 3.78 years. The
inventory of TI-204 in all embankments combined was reported as 907.7
milliCuries or 2.1 milligrams of thallium (CD12-0318; EnergySolutions, 2012b).

DRC notes that although monitoring wells may have been returned to baseline monitoring in the
past based on as few as four parameter laboratory results below the GWPL, it is DRCs policy to
require at least eight monitoring results below the respective GWPLs prior to return to compliance
monitoring. The justification for this requirement is to show a dependable representation that the
parameter will not exceed the GWPL again and re-enter accelerated monitoring status and to

demonstrate that the parameter is not displaying an increasing concentration trend.

Therefore, in order to be consistent with DRC policy and uniform with requirements imposed
upon other Permittees in the State, DRC is requiring that at least eight consecutive thallium
sample results be obtained below the GWPL prior to ES requesting Director Approval to return to
baseline annual monitoring. The ES request for Director Approval may be re-submitted after this
requirement is met.

Conclusions

Proposed Modified Permit GWPLs

Based on the Request and DRC findings listed above the proposed GWPL exceptions listed in
Table 3 below are recommended for inclusion in an upcoming permit modification or renewal.
Since the incorporation of the modified GWPLs constitutes raising the current compliance
concentrations, the modification will be required to undergo a major modification process
including public notice and hearing requirements. The current GWPLs remain in force until
authorization (signed Permit) by the Director.

Table 4 — Proposed Modified GWPLs Recommended for Inclusion in the Permit

Well ID Parameter Units Current Proposed Embankment
GWPL GWPL Location
Exception
GW-24 Selenium mg/L 0.058 0.0634 LARW, 11e.(2)
- GW-26 Thallium mg/L 0.002 0.00255 1le.2
~ GW-100 Thallium mg/L 0.002 0.00422 Class A
GW-103 Selenium mg/L 0.05 0.0580 LARW |
GW-137 Ra-226+Ra-228 pCi//L 5 5.54 ClassA
Total Uranium mg/L 0.03 0.0371 ClassA |
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GW-138 Ra-226 +Ra-228 pCi/L 5 5.51 Class A
Selenium mg/L 0.05 0.0695 Class A
GW-141 Selenium mg/L 0.05 0.0705 Class A

ES Request to Return Thallium in Monitoring Well P3-95 NECR to Baseline Annual Monitoring
Frequency

Per the Request and DRC findings as discussed above EnergySolutions requested that thallium at
monitoring well P3-95 NECR be returned to baseline annual monitoring frequency based on five
consecutive accelerated quarterly samples with results below the GWPL. In order to be consistent
with DRC policy and to provide consistency regarding requirements for other DRC Permittees, it
is required that at least eight accelerated samples with results below the GWPL be obtained prior
to requesting Director approval to return to baseline (compliance) monitoring frequency. A letter
will be drafted informing ES of the requirement. The request for Director Approval to return
monitoring well P3-95 NECR to baseline annual monitoring may be resubmitted after the
obtainment of eight samples with results below the GWCL.
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Monitoring Data at RCRA Facilities (Unified Guidance), EPA 530/R-09-007, March 2009.




Appendix A — DRC Shapiro-Wilk Method Cross Check Spreadsheets



Shapiro Wilk (n<50) Method DRC Cross Check

Data Entered 1/23/2014 TR

EnergySolutions Monitoring Well GW-24 Selenium Shapiro Wilk

Data ma/L

0.0698

0.063

0.061

0.06

0.0598

0.057

0.0564

0.0563

0.056

0.056

0.056

0.055

0.055
0.0565

0.0543

0.054

0.054

0.054

0.0538

0.053

0.053

0.052

0.0511

0.051

0.051

0.0507

0.048

0.049

0.0483

0.048

0.047

0.047

i X(1) x{n-1+1) x{n-1+1)"%() aln-i+1) bi
1 0.04 0.0698 0.0298 0.3751 0.0112
2 0.0424 0.063 0.0206 0.2574 0.0053
3 0.043 0.061 0.018 0.2260 0.0041
4 0.043 0.06 0.017 0.2032 0.0035
5] 0.043 0.0598 0.0168 0.1847 0.0031
6 0.043 0.057 0.0168 0.1691 0.0028
7 0.044 0.0564 0.014 0.1554 0.0022
8 0.044 0.0563 0.0124 0.1430 0.0018
9 0.044 0.056 0.0123 0.1317 0.0016
10 0.045 0.056 0.012 0.1212 0.0015
11 0.0458 0.056 0.011 0.1113 0.0012
12 0.046 0.055 0.0102 0.1020 0.0010
13 0.046 0.055 0.009 0.0932 0.0008
14 0.0463 0.055 0.009 0.0846 0.0008
15 0.047 0.0543 0.0087 0.0764 0.0007
16 0.047 0.054 0.0073 0.0685 0.0005
17 0.047 0.054 0.007 0.0608 0.0004
18 0.047 0.054 0.007 0.0532 0.0004
19 0.047 0.0538 0.007 0.0459 0.0003
20 0.047 0.053 0.0068 0.0386 0.0003
21 0.048 0.053 0.006 0.0314 0.0002
22 0.0483 0.052 0.005 0.0244 0.0001
23 0.049 0.0511 0.0037 0.0174 0.0001
24 0.049 0.051 0.0021 0.0104 0.0000
27 0.0507 0.051 0.002 0.0350 0.0001
28 0.051 0.0507 0.0003
29 0.051 0.049 -0.0003
30 0.0511 0.049 -0.002
31 0.052 0.0483 -0.0021
32 0.053 0.048 -0.0037
33 0.053 0.047 -0.005
34 0.0538 0.047 -0.006
35 0.054 0.047 -0.0068
36 0.054 0.047 -0.007
S 0.054 0.047 -0.007
38 0.0543 0.047 -0.007
39 0.055 0.0463 -0.0073
40 0.055 0.046 -0.0087
41 0.055 0.046 -0.009
42 0.056 0.0458 -0.009
43 0.056 0.045 -0.0102
44 0.056 0.044 -0.011
45 0.0563 0.044 -0.012
46 0.0564 0.044 -0.0123
47 0.057 0.043 -0.0124
48 0.0598 0.043 -0.014
49 0.06 0.043 -0.0168
50 0.061 0.043 -0.017
51 0.063 0.0424 -0.018
52 0.0698 0.04 -0.0206
total =
Standard Deviation Calculation: 0.0436
Mean = 0.0508 Variables = 0.00187834
Standard Deviation = 0.006129176
W Statistic = 0.990814533 .01 Critical n(50) = 0.930
DRC Calculated Limit 0.0631

EnergySolutions Calculated Lim 0.0634

0.047

0.047

0.047

0.047

0.0463

0.046

0.046

0.0458

0.045

0.044

0.044

0.044

0.043

0.043

0.043

0.043

0.0424

0.04




Shapiro Wilk (n<50) Method DRC Cross Check

EnergySolutions Monitoring Well GW-137 Total Uranium Shapiro Wilk

Data Entered 1/23/2014 TR

i (1) %(n-1+1) x(n-i+1)2x(1) a(n-i+1) bi
1 0.0154 0.0358 0.0204 0.4808 0.0098
2 0.0179 0.0354 0.0175 0.3232 0.0057
3 0.0184 0.0331 0.0147 0.2561 0.0038
4 0.0202 0.0296 0.0094 0.2059 0.0019
5 0.0212 0.0291 0.0079 0.1641 0.0013
6 0.0218 0.0291 0.0073 0.1271 0.0009
7 0.023 0.0289 0.0059 0.0932 0.0005
8 0.0237 0.027 0.0033 0.0612 0.0002
9 0.0241 0.026 0.0019 0.0303 0.0001
10 0.0259 0.0259 0 0.0000 0.0000
11 0.026 0.0241 -0.0019
12 0.027 0.0237 -0.0033
13 0.0289 0.023 -0.0059
14 0.0291 0.0218 -0.0073
15 0.0291 0.0212 -0.0079
16 0.0296 0.0202 -0.0094
17 0.0331 0.0184 -0.0147
18 0.0354 0.0179 -0.0175
19 0.0358 0.0154 -0.0204
total =
Standard Deviation Calculation: 0.0242
Mean = 0.025557895 Variables = 0.000600646
Standard Deviation = 0.005622541
W Statistic = 0.926118595 .01 Critical n(19) = 0.863
DRC Calculated Limit 0.0368

EnergySolutions Calculated Lin 0.0371

Data mg/L

0.0358

0.0354

0.0331

0.0296

0.0291

0.0291

0.0289

0.027

0.026

0.0259

0.0241

0.0237

0.023

0.0218

0.0212

0.0202

0.0184

0.0179

0.0154




Appendix B — DRC Kaplan-Meier Method Crosscheck Spreadsheet



Kaplan Meier Statistical Cross check

EnergySolutions Monitoring Well GW-26 Thallium

Data Entered: 2/4/2014

Yo <Xy, m; nj {npmj)/ny F(Y)) 3 mear Std. Dev.
<0.00100,
<0.00200,
<0.00200,
<0.00200,
<0.00200,
<0.00200,
<0.00200,
1 0.00203 0.00203 1 8 0.8750 0.5000 7.000E-05 1.015E-03 1.306E-08
2 0.00217 0.00217 1 9 0.8889 0.5625 1.206E-04 1.356E-04 2.92275E-11|Data
3 0.00226 0.00226 1 10 0.9000 0.6250 1.519E-04 1.413E-04 2.92196E-10|ES GW-26
4 0.00231 0.00231 1 11 0.9091 0.6875 1.725E-04 1.444E-04 8.7579E-10| Thallium mg/L
5 0.00234 0.00234 1 12 0.9167 0.7500 1.800€-04 1.463E-04 1.37595E-09| <0.00100
6 0.00235 0.00235 1 13 0.9231 0.8125 1.881E-04 1.469E-04 1.56767E-09] <0.00200
7 0.00236 0.00236 1 14 0.9286 0.8750 2.844E-04 1.475E-04 1.77188E-09| <0.00200
8 0.00247 0.00247 1 15 0.9333 0.9333 3.684E-04 1.441E-04 4.5204E-09| <0.00200
9 0.00256 0.00256 1 16 0.9375 1.0000 1.707E-04 9.04668E-09| <0.00200
<0.00200
<0.00200
Mean 0.00219 0.00203
Std. Dev. 0.00018 0.00217
Mean+2a 0.00255 0.00226
0.00231
0.00234
0.00235
0.00236
0.00247

0.00256



Attachment C — Copies of ES Source and Contamination Assessment Study
Plans



i FILE ‘
ENERGYSOLUTIONS CORP. LIBIAE

August 28, 2007 CD07-0275

Mr. Dane Finerfrock,Co-Executive Secretary
Utah Division of Water Quality

168 North 1950 West

P.O. Box 144850

Salt Lake City, Utah 84114-4850

Re:  Selenium Out-Of-Compliance Monitoring at Monitoring Well GW-24,
Groundwater Quality Discharge Permit UGW450005, Part 1.G.

Dear Mr. Finerfrock:

A verbal notification was made to the Division of Radiation Control on August 22, 2007,
regarding the out-of-compliance status for selenium in monitoring well GW-24. This
letter provides additional information concerning elevated selenium concentrations
including: all selenium data for GW-24, trending of selenium data with groundwater
elevations, and an assessment as to the source, extent, and potential remedial actions in
accordance with Condition 1.G.3 of EnergySolutions ' Groundwater Quality Discharge
Permit UGW450005 (GWQDP).

Table 1 (attached) provides a summary of all selenium data collected at monitoring well
GW-24. The sample collected on March 19, 2007, as part of the semi-annual monitoring
program exceeded the Groundwater Protection Level (GWPL) of 0.050 mg/L by 0.001
mg/L. EnergySolutions provided verbal notification to Brian Hamos in April 2007 of a
Probable Out-Of-Compliance (POOC) condition in accordance with Condition 1.G.2.a. A
quarterly sampling schedule was implemented in accordance with Condition 1.G.2.b, with
the first quarterly sample collected on May 9, 2007. The environmental sample collected
with this event did not exceed the GWPL (result of 0.048 mg/L); however, the duplicate
sample did exceed the GWPL (result of 0.056 mg/L). These results were received in June
2007, and EnergySolutions implemented an accelerated schedule of monthly sampling in
accordance with Condition 1.G.3.a.2. However, EnergySolutions did not provide verbal
notification until August 22, 2007.

EnergySolutions has collected monthly samples on July 25 and August 23, 2007.
Selenium results from the July 25, 2007, sampling event indicated continued exceedance
at 0.051 mg/L. Analytical results for the August 23, 2007, sampling event have not been
received.

423 West 300 South, Suite 200 « Salt Lake City, Utah 84101
801.649.2000 » Fax: 801.321.0453 » www.energysolutions.com
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Condition 1.G.3.b. requires a Source and Contamination Study plan be submitted for
Executive Secretary approval 30 days after verbal notification. This plan requires an
assessment of the: 1) source or cause of the contamination, 2) Assessment of the extent of
groundwater contamination, and 3) evaluation of potential remedial actions to restore and
maintain groundwater quality. The remainder of this letter fulfills this requirement.

Source or Cause of the contamination

A plot of selenium data and groundwater elevations is provided as Figure 1. In previous
exceedance issues, increasing groundwater elevations have been linked to increasing
metals concentrations. The trends in Figure 1, however, do not support a correlation
between selenium concentrations and groundwater elevations.

A contour map of groundwater elevation data for March 2007 is provided as Figure 2.
Monitoring well GW-24 is located immediately downgradient from waste disposal
activities in the 11e.(2) embankment. However, monitoring well GW-24 is over 100 feet
from the edge of waste and given the slow groundwater flow velocities (1 to 2 feet per
year), it is unlikely that cell leakage is the cause of the selenium exceedances.

A more plausible explanation for the observed exceedances is a change in analytical
methods for selenium. EnergySolutions ' laboratory, American West Analytical
Laboratories (AWAL) located in Salt Lake City, phased out its Graphite Furnace/Atomic
Absorption (GFAA) unit during the past few years. EnergySolutions was made aware of
these proposed change and conducted correlation studies to demonstrate that the new
methods would provide compatible data. Results suggested that the Inductively Coupled
Plasma/Mass Spectrometry (ICP/MS, EPA Method 6020) provided results that were
slightly elevated above the GFAA method, however, results were still below GWPLs.
EnergySolutions switched analytical methods (with DRC approval) prior to the March
2005 sampling event. After the switch, analytical results for selenium at GW-24 have
been at or close to the GWPLSs (results of 0.04J, 0.04J, 0.04, 0.04, 0.051, 0.048, 0.056,
and 0.051 mg/L). \It appears that this new method may be the cause of the increases in
selenium concentrations.

Assessment of the extent of groundwater contamination

Selenium data from the two closest monitoring wells GW-92 and GW-126 have selenium
concentrations below the GWPLs of 0.05 mg/L. Recent results for selenium at GW-92
are 0.01 mg/L and at GW-126 are 0.04 mg/L. Therefore, there does not appear to be any
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real extent of contamination.

Evaluation of potential remedial actions to restore and maintain groundwater
quality

At this point in time, EnergySolutions suggests that monthly monitoring be continued to
evaluate any trends. Results of the monthly monitoring will be included in semi-annual
reports provided to the DRC.

Please contact me at 532-1330 with any questions regarding this submittal.

Vice President of Environmental Compliance and Permitting

Enclosures

cc: Brian Hamos, DRC (w/ encl.)

I centify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance
with a sysicm designed ta assure that qualilied personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the
information submitted is, 1o the best of my knowledge and belicf, true, accurase, and complete. ) am aware that there are significant
penaltics for submitting false information, including 1he possibility of fine and imprisonment for knowing violations.



Table 1.
EnergySolutions
Monitoring Well GW-24
Selenium Results

Page 1 0of 3
Selenium
Date Laboratory  Conc. (mg/L)
GWPL = 0.05
1/9/92 AWAL <0.005
3/20/92 AWAL 0.006
4/2/92 AWAL <0.005
6/11/92 AWAL <0.005
7/9/92 AWAL <0.005
8/7/92 AWAL <0.005
9/3/92 AWAL 0.005
10/8/92 AWAL 0.009
11/6/92 AWAL 0.013
12/9/92 AWAL 0.006
1/15/93 AWAL 0.007
2/12/93 AWAL <0.005
3/10/93 AWAL <0.005
4/8/93 AWAL 0.008
5/13/93 AWAL <0.005
8/6/93 AWAL <0.005
11/4/93 AWAL 0.006
2/11/94 AWAL 0.008
4/30/94 AWAL <0.005
7/13/94 AWAL <0.005
10/5/94 AWAL <0.005
1/25/95 AWAL <0.005
4/6/95 AWAL <0.005
7/20/95 AWAL <0.005
10/10/95 AWAL < 0.005
2/8/96 AWAL <0.005
10/24/96 AWAL <0.005
12/4/96 AWAL 0.014
1/15/97 AWAL 0.021
2/18/97 AWAL 0.014



Table 1
EnergySolutions
Monitoring Well GW-24
Selenium Results

Page 2 of 3
Selenium
Date Laboratory  Conc. (mg/L)
GWPL = (.05

3/31/97 AWAL 0.009
5/23/97 AWAL <0.005
8/19/97 AWAL 0.016
10/21/97 AWAL 0.016
11/20/97 MSA <1.0
11/20/97 AWAL < 0.005
2/18/98 AWAL 0.009
5/18/98 AWAL 0.02
8/21/98 AWAL < 0.005
11/18/98 "AWAL <0.01
1/13/99 AWAL 0.02
2/24/99 MSA <26J
2/24/99 AWAL 0.026
5/25/99 MSA 0.084
5/25/99 AWAL < 0.005
8/24/99 MSA 0.140J
8/24/99 AWAL 0.042
11/16/99 AWAL 0.040
2/17/00 AWAL <0.0050
2/25/00 AWAL 0.0200J
2/25/00 AWAL 0.030J
5/18/00 AWAL 0.0090

8/8/00 AWAL < 0.0050

8/8/00 AWAL < 0.0050
10/23/00 AWAL <0.0050
2/8/01 AWAL 0.04
5/10/01 AWAL 0.03
6/18/01 AWAL 0.02
6/18/01 AWAL 0.02

8/8/01 AWAL 0.02



Table 1

EnergySolutions
Monitoring Well GW-24
Selenium Results
Page 3 of 3
Selenium
Date Laboratory  Conc. (mg/L)
GWPL = 0.05
9/10/01 AWAL 0.02
9/10/01 AWAL 0.02
11/6/01 AWAL 0.02
12/20/01 AWAL 0.03
2/12/02 AWAL 0.026
4/24/02 AWAL 0.019
4/24/02 AWAL 0.015
6/10/02 AWAL 0.016
6/10/02 AWAL 0.016
9/23/02 AWAL 0.022
3/27/2003 AWAL <0.013
9/25/03 AWAL 0.03
3/24/2004 AWAL 0.02
9/22/04 AWAL 0.03
3/24/05 AWAL 0.04J)
9/22/05 AWAL 0.04J
3/22/06 AWAL 0.04
9/14/06 AWAL 0.04
3/19/07 AWAL |  0.051
5/9/07 AWAL 0.048
5/9/07 AWAL 0.056
7/25/07 AWAL 0.051
Average 0.063
High 2.600
Low 0.005
# of Samples 82
Stan. Dev. 0.304

X + 2 Std Dev 0.671
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Figure 1
EnergySolutions , LLC
Monitoring Well GW-24
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January 26, 2012 - Te | CD12-0025

Rusty Lundberg, Co-Executive Secretary
Utah Water Quality Board

195 North 1950 West

P.O. Box 144850

. Salt Lake Clty, UT 84114-4850

Re: Groundwater Quality Discharge Permit (GWQDP) UGW450005 Source and
Contamination Assessment Study Plan for Selemum at Monitoring Well GW-138
— Request for Pernnt Modification

Dear Mr. Lundberg:

This letter provides the Source and Contamination Assessment Study Plan for the
presence of background levels of selenium in groundwater at compliance well GW-138.
Well GW-138 is located near the northeast corner of the Class A North (CAN)

embankment. Selenium exceeded the universal groundwater protection level (GWPL) of |

0.05 milligrams per liter (mg/L) in a sample collected on July 14, 2011 and the next
quarterly sample collected on December 15, 2011. Notification of the out-of-compliance
(OOC) status was provided to the Division of Radiation Control (DRC) by
EnergySolutions via e-mail on December 30, 2011, and written notification was provided
to DRC on January 4, 2012 (CD12-0003). Table 1 provides the timeline for samphng,
detection, and notification of the groundwater exceedences.

Table 1 .
Timeline for Recent Selenium Exceedences at GW-138

Date ' ' Event
7/14/2011 3™ Quarter 2011 POOC groundwater sample collected
10/06/2011 Results received, exceedence observed
12/15/2011 4" Quarter 2011 POOC groundwater sample collected
12/30/2011 Results received, second consecutive exceedence observed
12/30/2011 E-mail notification of OOC

1/04/2012 - Written notification of OOC

423 West 300 South, Suite 200 = Salt Lake City, Utah 84101
www.energysolutions.com .
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" Well GW-138 was installed in July 2009, and has been sampled for selenium for ten
consecutive quarters. Concentrations have ranged from 0.042 to 0.058 mg/L (Table 1-1,
Attachment 1) and appear to be representative of background levels in shallow
groundwater.

EnergySolutions hereby requests a modification of the GWQDP to provide an exception
to the universal GWPL for selenium in well GW-138. EnergySolutions proposes an
adjusted GWPL of 0.061 mg/L. The Technical Memorandum provided as Attachment 1
presents pertinent information on the statistical basis for this exception request, including:
GW-138 selenium data, descriptive statistics, normality testing, and calculation.of the
GWPL exception. The balance of this submittal addresses the requirements of the Source
and Contamination Assessment Study Plan listed in Part 1.G.3.b of the GWQDP.

Source Assessment: Attachment 2 consists of shallow groundwater elevation contour
maps for December 2009, May 2010, and December 2010. These maps show a
consistent northeast flow direction and consistent gradient in the shallow aquifer beneath
the eastern half of the CAN embankment. Well GW-138 is-cross-gradient from the Vitro.
embankment, and that cell therefore cannot be a potential source. Based on travel-time -
considerations, the Class A ecmbankment also cannot be a potential source. In addition,

. contamination from the Class A embankment would be detected in monitoring wells
located north of Class A, and selenium concentrations have remained below the GWPL in
these wells. '

Class A waste is currently disposed in the CAN embankment upgradient of well GW-
138. The closest waste to GW-138 is approximately 570 feet southwest of the well. The
average freshwater horizontal hydraulic gradient for the CAN embankment during 2010
was 5.67x10™ fi/ft. The hydraulic gradient and effective porosity values used in the

- infiltration and transport model for CAN were 2.17 feet per day and 0.29, respectively.
Using these values, the average horizontal linear velocity of groundwater in the shallow
aquifer beneath the CAN embankment is 1.55 feet per year, and the travel time from the
closest waste to well GW-138 for an unretarded constituent is approximately 360 years.
Because waste disposal operations at the CAN embankment began in 2001, it is highly -
unlikely that CAN waste is the source of selenium detections at well GW-138.

Given the information above, it appears that selenium concentrations in groundwater at
well GW-138 represent background levels.

Assessment of the Extent of Contamination: There are no data to indicate the presence
of selenium contamination at well GW-138 from any disposal embankment or associated
facility. Concentrations of selenium in adjacent wells GW-137 and GW-139 are less than
the universal GWPL of 0.05 mg/L.. :




=
ENERGYSOLUTIONS
¥ Mr. Rusty Lundberg
January 26, 2012
. 'CD12-0025
N "~ Page3of3

Evaluation of Potential Remedial Actions: No remedial actions are warranted at this
‘time. EnergySolutions will continue monthly monitoring of selenium in GW-138 until
the DRC review of our request to adjust the GWPL is complete.

Please contact me at 801-649-2000 with any questions regarding this submittal.

bSincerely,
Sean Mc¢Candless -

Director of Compliance and Permittin
enclosures

cc:  Phil _Goble, DRC (w/ encl.)
John Hultquist, DRC (w/ encl.).
Tom Rushing, DRC (w/ encl.)

1 certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information submitted, Based on my inquiry of the person or persons who
Inanage the system, or those persons directly responsible for gathering, the information the information submitted is, to the best of my knowledge and
belief true, accurate, and complete. 1 am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisénment for knowing violations.
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Statistical Evaluation Technical Memorandum




TECHNICAL MEMORANDUM

'To:. Sean McCandless
From Robert Sobocinski
SubJ ect: Statistical Evaluatlon of Selemum Results from Momtonng Well GW-138
Date January 26,2012 -

Introduction

Groundwater monitoring at well GW-138 indicates that the background selenium
concentration in groundwater is greater than the universal Ground Water Protection Level
(GWPL) of 0.05 milligrams per liter (mg/L) established in the Ground Water Quality
Discharge Permit (GWQDP). Therefore in accordance with Part 1. B.1 of the GWQDP,

- the mean plus two standard deviations of the background. activity concentration is

calculated and proposed as a GWPL exception for selenium in groundwater at GW-138.
The remainder of this discussion summarizes the statistical process used to develop the
GWPL exception and the results of the process.

_ Methodolooy

The methodology is identical to that submltted by EnergySolutions to the Utah Division
of Radiation Control (DRC) on February 2, 2009 and October 7, 2009, except that
duplicate results were averaged rather than removed. This methodology is as follows:

- 1) Define the data set for statistical evaluation (identify and remove outliers and
calculate average duplicate results). -

2) Perform statistical tests to demonstrate normality.

o) Calculate the proposed GWPL exception as the mean plus two standard
deviations of the data set. :

Selenium results have been obtained from groundwater samples collected at well GW-
138 from November 2009 to January 2012 (Table 1-1). All results were analyzed by
American West Analytical Laboratories (AWAL) by U.S. EPA method SW-846 6020A.
Duplicate results were averaged, resulting in a data set consisting of 10 selenium results
(Table 1-1). No outliers were removed.

The statistical tests performed to demonstrate the normality of the GW-138 selenium data
- were identical those given in the Enchemica LLC (2009) methodology, which was
submitted to the DRC on February 2, 2009, and identical to those submitted to the DRC
for gross alpha in I-1-30 on October 7,-2009. The tests include:

1-1



1) Comparison of skewness and kurtosis to values expected from a normal
distribution

2) Calculation of Fillirben’s statistic (prdbability plot correlation coefficient) and
© comparison to a critical value -

3) The Shapiro-Wilk test i
4) The Anderson-Darling test.

Details of these normality tests are prov1ded in Enchemlca LLC (2009) and are not

- “included here.

Results
The results normality testing are summarized in Table 1-1. The absolute values of
‘skewness and kuitosis are less than respective critical values, the Filliben’s and Shapiro-
Wilk statistics are greater than the critical value fot each test, and the Andcrson-Darling
statistic is less than its critical value (Table 1-1). Based on these results, the selenium
data from well GW-138 are normally distributed.

The mean and standard deviation were calculated for the GW-138 selenium data set and.

were used to develop the proposed GWPL exception of 0.061 mg/L (Table 1- 1) None of
the selenium results i in the data set exceeds this value.
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Table 1-1 - Well GW-138 Selenium Data and Statistical Evaluation

-Used in Selenium ium *
Well . . Date gk Stat. Eval {mg/L) Se(lr(::r,l/l;jl)l
GW-138 11/5/2009 _AWAL Y 0.0520 |~ 0.0520
GW-138 2/16/2010 AWAL Y 0.0510 0.0510
GW-138 4/28/2010 AWAL Y 0.0500 0.0500
GW-138 7/22/2010 AWAL 4 0.0518 0.0518
GW-138 10/19/2010 AWAL 'S 0.0421 0.0419
GW-138 Dup. 10/19/2010 AWAL Y* 0.0417 ,
GW-138 3/22/2011 AWAL Y 0.0462 0.0462
GW-138 5/3/2011 AWAL Y 0.0482 0.0482
GW-138 7/14/2011 AWAL Y 0.0550 0.0550
GW-138 12/15/2011 AWAL Y* 0.0567 0.0571
GW-138 Dup. 12/15/2011 AWAL Y* 0.0574
GW-138 1/10/2012 AWAL Y? 0.0575 0.0580
GW-138 Dup. 1/10/2012 AWAL N 0.0584
Number of samplcs : 10 .
Minimum 0.0419
Maximum 0.0580
Median 0.0514
Mean 0.0511
Standard Deviation 0.0049
Variance 2.41E-05
Mean + 2 standard deviations 0.0609
Skewness -0.394
2 x standard error of skewness (SES) 1.549
Kurtosis -0.021
2 x standard error of kurtosis {SEK) 3.098
Filliben's Statistic (probability plot correleation coefficient) 0.9860
Critical value of Filliben's Statistic (o. — 0.05) 0.9173
Shapiro-Wilk test statistic 0.9704
Shapiro-Wilk test critical value (o= 0.05) 0.842
Anderson-Darling test statistic (adjilsted) 3.8378
Anderson-Darling test critical value (o.=0.01) 3.9270
Number of analyses greater than proposed GWPL exception 0
0%

|Pecent of analyses greater than proposed GWPL exception

* For samples witﬁ duplicates, the original and duplicate analysis were averaged
AWAL = American West Analytical Laboratories '
NA = not available
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February 29, 2012 TR CD12-0055

Rusty Lundberg, Co-Executive Secretary
Utah"Witer Quality Board

195 North 1950 West

P.O. Box 144850

Salt Lake City, UT 84114-4850

Re:  Groundwater Quali-ty Discharge Permit (GWQDP) UGW450005: Source and
. Contamination Assessment Study Plan for Radium at Monitoring Well GW-137
Request for Permit Modification

‘Dear Mr. Lundberg: -

This letter provides the Source and Contamination Assessment Study Plan for the
presence of background levels of radium-226 (Ra-226) and radium-228 (Ra-228) in
groundwater at compliance well GW-137. Well GW-137 is located north of the Class A
North (CAN) embankment. Combined radium (Ra-226 + Ra-228) exceeded the universal
groundwater protection level (GWPL) of 5 picoCuries per liter (pCi/L) in a sample
collected on December 15, 2011 and in the next quarterly sample collected on January

- 10, 2012. Notification of the out-of-compliance (OOC) status was provided to the

Division of Radiation Control (DRC) by EnergySolutions via e-mail on February 16,
2012, and written notification was provided to DRC on February 17, 2012 (CD12-0042).
Table 1 provides the timeline for samphng, detection, and notification of the groundwater

exceedences.

Table 1
Tlmelme for Radium Exceedences at GW-137

Date Event
 6/15/2011 E-mail notification of POOC
2/14/2011 3" Qtr 2011 POOC sample collected (results < GWPL)
12/15/2011 4" Qtr 2011 POOC groundwater sample collected
.1/10/2012 1* Qtr 2012 POOC groundwater sample collected
1/23/2012 4™ Qtr 2011 results received, exceedence observed
2/15/2012 1% Qtr 2012 results recelved second consecutlve exceedence
observed
2/16/2012 E-mail notification of OOC
2/17/2012 Written notification of OOC

423 West 300 South, Suite 200 = Salt Lake City, Utah 84101
www.energysolutions.com
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| o . _
Well GW-1 37 was inistallédin July 2009 and had been sampled for Ra-226 and Ra-228
for four consecutive quarters from 4™ quarter 2009 to 3" quarter 2010 and also for four

. consecutive quarters from e quarter 2011 to 1* quarter 2012 (total of eight quarters).
Combined radium concentrations have ranged from 2.42 to 5.53 pCi/L (Table 1-1,
Attachment 1) and appear to be representative of background levels i in shallow
groundwater (see Source Assessment dlscusswn below)

EnergySolutzons hereby requests a modification of the GWQDP to provxde an exception
to the universal GWPL for combined radium in well GW-137. Ener gySolutions proposes
an adjusted GWPL 0f6 10 pCi/L. The Technical Memorandum provided as

Attachment 1 prcsents pertinent information on the statistical basis for this exception
request, including: GW-137 radium data, descriptive statistics, normality testing, and-
calculation of the GWPL exception. The balance of this submittal addresses the
requirements of the Source and Contamination Assessment Study Plan listed in Part
1.G.3.b of the GWQDP

Source Assessment;’ Attachrnent 2 consists of shallow groundwater elevation contour
maps for December 2009 May 2010, and December 2010. These maps show a
consistent northeast flow direction and consistent gradient in the shallow aquifer beneath
the eastern half of the CAN embankment. Well GW-137 is cross-gradient from the Vitro
- embankment, and that cell therefore cannot be a potential source. Based on travel-time
considerations, the Class A embankment also cannot be a potential source. In addition,
contamination from the Class A embankment would be detected in monitoring wells
located north of Class A, and radlum concentrations have rcmamed below the GWPL in
these wells. !

Background levels of ,combined radium in the shallow aquifer in the vicihity of well GW-
137 are slightly greatér than the universal GWPL of 5 pCi/L. Background-based GWPL
exceptions ranging from 5.04 to 7.77 pCi/L are in place for combined radium in wells
GW-84, GW-85, GW:-86, GW-88, and GW-112. Former CAN compliance monitoring
well GW-113, Whlch was located near GW-137, had a combined radium background-
based GWPL of6 61 pC1/L

Class A waste is curre‘ntly disposed in the CAN embankment upgradient of well GW-
137. The closest waste to GW-137 is approximately 365 feet southwest of the well. The
average freshwater horizontal hydraulic gradient for the CAN embankment during 2010-
was 5.67x10™ f/ft. The hydraulic gradient and effective porosity values used in the
infiltration and transport model for CAN were 2.17 feet per day and 0.29; respectively.
Using these values, the average horizontal linear velocity of groundwater in the shallow
aquifer beneath the CAN embankment is 1.55 feet per year, and the travel time from the
closest waste to well GW-137 for an unretarded constituent is approximately 235 years.
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Because waste disposal operations at the CAN embankment began in 2001, it is highly .
unlikely that CAN waste is the source of observed Ra-226 and Ra-228 concentrations at
well GW-137. . ‘

Given the information above, it appears that the radium concentrations in groundwater at
‘well GW-137 represent background levels.

Assessment of the Extent of Contamination: There are no data to indicate the presence
of radium isotope contamination at well GW-137 from any disposal embankment or

“associated facility. An area of combined Ra-226 and Ra-228 background concentrations .
slightly greater than 5 pCi/L is observed in the shallow aquifer-on the eastern side of the
CAN embankment. : ’ ' : -

Evaluation of Potential Remedial Actions: No remedial actions are warranted at this
time. EnergySolitions will continue monthly monitoring of Ra-226 and Ra-228 in well
GW-137 until the DRC review of our request to adjust the GWPL is complete.

Please contact me at 801-649-2000 with any queétions regarding this submittal.

Sincerely,

#fee Sean McCandless
Director of Compliance and Permitting

enclosures

cc: Phil Goble, DRC (w/ encl.)
John Hultquist, DRC (w/ encl.)
Tom Rushing, DRC (w/ encl.)

1 certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluale the information submitied. Based on iy inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering, the information the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. Iam aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.
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TECHNICAL MEMORANDUM

To: Sean McCandless
From:- Robert Sobocinski’
’ Subject Statistical Evaluation'of Radlum Rcsults from Momtonng Well GW- 137
Date:  February 22,2012

Introduction :

Groundwater monitoring at well GW-137 indicates that the background ¢ombined radium
(Ra-226 +Ra-228) concentration in groundwater is greater than the universal Ground
Water Protection Level (GWPL) of 5 picoCuries per liter (pCi/L) established in the '
. Ground Water Quality Discharge Permit (GWQDP). Therefore in accordance with Part

* 1LB.1 of the GWQDP, the mean plus two standard deviations of the background activity
concentration was calculatéd and proposed as a GWPL exception for combined radium in
groundwater at GW-137. The remainder of this discussion summarizes the statistical
process used to develop the GWPL exception and the results of the process.

Methodology

The methodology is identical to that submitted by EnergySolutzons to the Utah Division
of Radiation Control (DRC) on February 2, 2009 and October 7, 2009. This
methodology is as follows:

1) Define the data set for statistical evaluation (identify and remove outliers and
remove duplicate results).

2) Perform statistical tests to demonstrate normality.

3) Calculate the proposed GWPL exception as the mean plus two standard
deviations of the data set. -

Ra-226 and Ra-228 results have been obtained from groundwater samples collected at
well GW-137 from November 2009 to January 2012 (Table 1-1). All results were

" analyzed by TestAmerica in Richland, Washington (TAR) by method RL-RA-001

Rev. 2, which is the equivalent of U.S. EPA methods 903.1 (Ra-226) and 904.0 (Ra-228).
Three duplicate results were removed, resulting in a data set consisting of eight combined
radium results (Table 1-1). No outliers were removed.

The statistical tests performed to demonstrate the normality of the GW-137 combined
radium data were identical those given in the Enchemica LLC (2009) methodology,
which was submitted to the DRC on February 2, 2009, and identical to those submitted to
-the DRC for gross alpha in [-1-30 on October 7, 2009.  The tests include:

1-1



1). Comparison of skewness and kurtos1s to values expected from a normal
 distribution - : -

2). Calculation of Filliben’s statistic (probability plot correlat10n coefﬁment) and
: cornpanson toa cntlcal value .

3) The Shapiro-Wilk test
4) The Anderson-Darling test.

Details of these normality tests are provided in Enchemica LLC (2009) and are not
included here..

Results ' '
. The results of normahty testing are summanzed in Table 1-1. The absolute values of

skewness and kurtosis are less than respective critical values, the Filliben’s and Shapiro-
Wilk statistics are greater than the critical value for each test, and the Anderson-Darling
statistic is less than its critical value (Table 1-1). Based on these results, the combined
radium data from well GW-137 arc normally distributed.

The mean and standard deviation were calculated for the GW-137 combined data set and
were used to develop the proposed GWPL exception of 6.10 pCi/L (Table 1- 1) None of
the combined radium results in the data set to date exceeds this value.

Reference

Enchemica LLC, 2009. Statistical Evaluation of Groundwater Data. Technical
Memorandum from Janet Schramke to Daniel B. Shrum, January 30, 2009. Submitted to-
DRC on February 2,-2009 (CD09-0031).

1-2



Table 1-1 - Well CW—137 Radium Data and Statistical -Evaluaﬁon

Percent of analyses greater than proposed GWPL exception

' g e ' \ : Combined
Well ID Date Lab Usedin | Radium-226 § Radlum-228 o o .
o _ . _ Stat. Eval (pCi/L) _(pCUL) } (pCilL)
GW-137 v -11/5/2009 TAR Y 1.83 < Q.59 2.42
GW-137 Dup. 11/5/2009 TAR "N 237 1.52 3.89
GW-137 2/16/2010 TAR Y 231 1.35 . 3.66
GW-137 4/28/2010 TAR Y 2.17 1.76 3.93
GW-137 - 7/22/2010 TAR b g 2.65 1.63 428
GW-137 - 5/3/2011 TAR Y 3.40 1.73 5.13
GW-137 - 7/14/2011 TAR Y 2.9 1.65 444
GW-137 - 12/15/2011 TAR Y 3.07 2.46 5.53
-GW-137 Dup. 12/15/20& 1 TAR N 2,44 1.93 ' 437
GW-137 1/10/2012 TAR Y - 291 1.39 4.30
GW-137 Dup. 1/10/2012 - TAR N 2.98 2.16 5.14
Number of samples ' 8
~[Minimum 2.42
Maximum 5.53
Median 4.29
Mean 4.21
Standard Deviation 0.94
Variance 0.89
Mean + 2 standard deviations 6.10
Skewness -0.64
2 x standard error of skewness (SES) 1.73
Kurtosis 1.19
2 x standard error of kurtosis (SEK) 346
Filliben's Statistic (probability plot correleation coefficient) 0.968
[Critical value of Filliben's Statistic (o= 0.05) 0.904
Shapi{'o-Wilk test statistic 0.952
Shapiro-Wilk test critical value (o= 0.05) 0.818
Anderson-Darling fest statistic (adjusted) 0.270
Anderson-Darling test critical value (o= 0.05) 2.495
Number of analyses greater than proposed GWPL exception 0
0%

pCi/L = picoCuries per liter
TAR = TestAmerica Richland, Washington

1-3
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: CD12-0297
November 27, 2012,

Rusty Lundberg, Co-Director

" Utah Division of Water Quality
195 North 1950 West '
P.O. Box 144850 -

Salt Lake City, UT 84114-4850

Re: Groundwatéf_ Quality Discharge Permit (GWQDP) UGW450005: Source and
Contamination Assessment Study Plan for Total Uranium at Monitoring Well

- GW-137 5
Dear Mr. Lundberg:

This letter provides thé Source and Contamination Assessment Study Plan for the
presence of background levels of total uranium in groundwater at well GW-137.
Pertinent data are summarized in Table 1.

Table 1 — Total Uranium in GW-137

Sample Date Total Uranium Concentration (mg/L)
11/5/2009 : 0.023
11/5/2009 S - 0.024
2/16/2010 : 0.018
4/28/2010 0.015
7/22/2010 . . 0.018
5/3/2011 . 0.027
4/23/2011 ©0.035
9/19/2012 10.029
9/19/2012 0.032
10/29/2012 . 0.0331
10/29/2012 - 0.0279

Bold resulis exceed the univérsal groundwater protection level of U.U3 mg/L

Well GW-137 is located on the north side of the Class A West embankment and is one of
the wells that will be abandoned due to this embankment. Verbal notification of the out-
of-compliance (OOC) status for total uranium was provided to the Division of Radiation
Control (DRC) by EnergySolutions on October 30, 2012, and written notification was -
provided to DRC on November 1, 2012 (CD12-0282). ‘Table 2 provides the timeline for
sampling, detection, and notification of the groundwater exceedances.

423 West 300 Sduth. Suite 200 + Salt Lake City, UT 84101
I www.energysolutions.com
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Table 2
Timeline for Exceedances
Date Event
4/23/2012 Annual sampling
5/18/2012 Annual sampling results received, first exceedance
6/13/2012 E-mail notification of POOC sent to DRC
9/19/2012 3" Qtr 2012 POOC samples collected
10/26/2012 37 Qtr 2012 results received, sccond consecutive exceedance
10/29/2012 Monthly sampling l
10/30/2012 E-mail notification of OOC
11/1/2012 Written notification of OOC

Source Assessment: Figures 1, 2, and-3 are shallow groundwater elevation contour
maps for April 2010, April 2011, arid April 2012, respectively. These maps show a

consistent nottheast flow dlrectlon and consistent gradient in the shallow. aquifer beneath

the eastern half of the Class A North (CAN) embankment. Well GW-137 is cross-'

- gradient from the Vitro embankment, and therefore, that cell cannot be a potential sbixr_ce.

Based on travel-time considerations, the Class A embankment also cannot be a potential
source. In addition, contamination from the Class A embankment would be detected in
monitoring wells located north of Class A, and total uranium concentratlons have
remained below the GWPL in these wells.

Background levels of total uranium in some shallow aquifer wells in the vicinity,of well
GW-137 are slightly greater than the universal GWPL of 0.03 mg/L. Background based
GWPL exceptions ranging from 0.032 to 0.146 mg/L are in place for total uranium in

-wells GW:25, GW-26, GW-27, GW-36, GW-58, GW-94, GW-95, and GW-100. Former

CAN compliance monitoring well GW-113, which was located near GW-137, had a total
uranium background-based GWPL of 0.0354 mg/L

Class A waste is currently disposed in the CAN embankment upgradient of well GW-
137. The closest waste to GW-137 is approximately 365 feet southwest of the well. The
average freshwater horizontal hydraulic gradient for the CAN embankment during 2011
was 5.55x10 fi/ft. The hydraulic conductivity and effective porosity values used in the
infiltration and. transport model for CAN were 2.17 feet per day and 0.29, respectively.
Using these values, the average horizontal linear velocity of groundwater in the shallow
aquifer beneath the CAN embankment is 1.52 feet per year, and the travel time from the
closest waste to well GW-137 for an unretarded constituent is approximately 240 years.
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Because waste diSposal- at the CAN embankment began in 2001, it is highly unlikely that
CAN waste is the source pf observed total uranium concentrations at well GW-137.

Given the information above, it appears that the total uranium concentrations in
groundwater at well GW-137 represent background levels.

Assessment of the Extent of Cout:‘amination: There are no data to indicate the presence
of total uranium contamination at well GW-137 from any disposal embankment or
associated facility. An area of totaljuranium background concentrations slightly greater
than 0.03 mg/L is observed in the shallow aquifer on the eastern side of the CAN
embankment. }

Evaluation of Potential Remedial Actions: No remedial actions are warranted.
’ |

CAN and Class A embankment wehs GW-85, GW-86, GW-137, GW-138, and GW-141
are currently in accelerated monitm%in g for various parameters. They and several other
wells will be plugged and abandoned in preparation for the construction of the Class A
West embankment. Because the exceedences are background levels, the data generated
as a result of accelerated monitoring would be used to calculate GWPL exceptions.
However, since these wells will be removed, data for background-based GWPL
exceptions are not needed and EnergySolutions requests that the sampling frequency for
GW-85, GW-86, GW-137, GW-1_3$, and GW-141 be returned to annual.

Please contact me at 801;649-2000 iwith any questions regarding this issue.

Sincerely, ' :
_— 1, .'! ‘
Al
Sean McCandless ‘

Manager, Compliance and Permitting

1
'

- |
cc:  Phil Goble, DRC (w/ encl.)
Tom Rushing, DRC (w/ enc].)

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel praperly gather arid evaluate the information submitted. ‘Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information, the information submitied is. o the best of my knowjedge and
belief, true, accurate, and complete. 1am aware that there are significant penalties for submitling false information, including the possibility of fine and

imprisonment for knowing violations. !

enclosure
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October 26, 2012 : ' CD12-0278

Rusty Lundberg, Co-Director
Utah Water Quality Board

195 North 1950 West

P.O. Box 144850

Salt Lake City, UT 84114-4850

Re:  Groundwater Quality Discharge Permit (GWQDP) UGW450005: Source and
Contamination Assessment Study Plan for Thallium at Monitoring Wells GW-26
and GW-100, and Selenium at M'o,nitoring Wells GW-103 and GW-141

Dear Mr. Lundberg:

This letter provides the Source and Contamination Assessment Study Plan for the
presence of background levels of thallium in groundwater at wells GW-26 and GW-100,
and background levels of selenium in groundwater at wells GW-103 and GW-141.
Wells GW-26 and GW-100 are located on the south and west sides, respectively, of the
Class A embankment. Well GW-103 is locatéd near the southwest comer of the LARW
embankment, and well GW-141 is located on the east side of the Class A North
embankment. Verbal notification of the out-of-compliance (OOC) status for these
exceedances was provided to the Division of Radiation Control (DRC) by
EnergySolutions on October 5, 2012, and written notification was provided to DRC on
October 9, 2012 (CD12-0263). Table 1 provides the tlmehne for samphng, detection,
and notification of the groundwater exceedances.

Table 1
Timeline for Exceedances

‘Date Event

6/13/2012 E-mail notification of POOCs sent to DRC

9/17 and 9/18/2012 3" Qtr 2012 POOC samples collected
3 Qtr 2012 results received, second consecutive

izZ012 exceedances observed
10/5/2012 E-mail notification of OOC

10/9/2012 Written notification of OOC

423 West 300 South, Suile 200 « Salt Lake City, UT 8;1101
© www.energysolutions.com
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Source Assessment: Figures 1,2, and 3 are shallow groundwater elevation contour
maps for April 2010, April 2011, and April 2012, respectively. These maps show a
relatively consistent flow direction over the time period for each of the four monitoring
wells. The source assessment for each well is provided below.

GW-26 — To date, only three groundwater samples from well GW-26 have been
analyzed for thallium. Groundwater flow is from the south-southeast to the north-
northwest. Flow in the area appears to have been impacted by historical mounding in
the vicinity of wells GW-37 and GW-38R. Waste has riot been stored or disposed
upgradient of GW-26. The current footprint of 11e.(2) waste is not upgradient of
GW-26. The universal Groundwater Protection Level (GWPL) and reporting limit
(RL) for thallium are 0.002 milligrams per liter (mg/L). The exceedances (0.0024
and 0.0023 mg/L) likely reflect naturally occurring levels of thallium in groundwater,
and may possibly be related to analytical uncertainty, since the GWPL and RL are the
same value, '

GW-100 - To date, eight groundwater samples from well GW-100 have been
analyzed for thallium. Groundwater flow is from the south-southeast to the north-
northwest. As with GW-26, flow at GW-100 appears to have been impacted by
historical mounding in the vicinity of GW-37 and GW-38R. Under these flow
conditions, the Class A embankment is upgradient of GW-100. Based on the shortest
distance from the edge of waste to GW-100, travel times are approximately 58 years
for groundwater and approximately 106 years for thallium in groundwater. The travel
times are calculated using the April 2011 average hydraulic gradient for the Class A
embankment provided in the 2011 Annual Groundwater Monitoring Report (March 1,
2012) and the hydraulic conductivity, effective porosity, soil density, and thallium
distribution coefficient provided in the Class A West Infiltration and Transport -
Modeling Report (November 28, 2011). The Class A embankment has received
waste for approximately 12 years, and therefore, given the travel times above, it is
highly unlikely the embankment is the source of thallium exceedances in groundwater
at GW-100. Given the low value of the universal GWPL and the limits for analytical
detection of thallium in saline water, the exceedances observed (0.0034 and 0.0029
mg/L) likely reflect naturally occurring levels in groundwater combined with
analytical uncertainty.

GW-103 - Groundwater samples from well GW-103 have been analyzed for
selenium from 1999 to present. Increasing selenium concentrations may be correlated
with increasing groundwater elevations; however, some of the variation in selenium
concentration at GW-103 may be due to changes over time in analytical methods and
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instrumentation. Groundwater flow is from the west-southwest to the east-northeast.
The influence on flow directions of the mound at GW-60 is exaggerated in Figures 1
and 2. Regardless, waste has not been stored or disposed upgradient of well GW-103.
The GWPL for selenium at GW-103 is the universal value of 0.05 mg/L. The
exceedances (0.067 and 0.055 mg/L) likely reflect naturally occurring levels of
selenium in groundwater. Selenium concentrations may be influenced by
geochemical reactions (e.g., dissolution, ion exchange, desorption) associated with
infiltration of surface water in the vicinity of well GW-103.

GW-141 — To date, seven groundwater samples from well GW-141 have been
analyzed for selenium. Groundwater flow is from southwest to northeast. The
closest waste is 500 feet upgradient of GW-141 in the Class A embankment. Waste is
not yet present in the Class A North embankment in the area upgradient of GW-141.
Travel times from GW-141 to the edge of the Class A embankment are approximately
340 years for groundwater and over 2,000 years for selenium in groundwater. The
calculations are similar to those described above for GW-100. Given these travel
times, selenium concentrations in GW-141 groundwater are not contamination, but
rather, represent naturally occurring levels.

Assessment of the Extent of Contamination: There are no data to indicate the presence
of contamination at wells GW-26, GW-100, GW-103, and GW-141. The wells are either
upgradient of waste disposal embankments or travel-time considerations eliminate the
embankments as sources. The observed concentrations of thallium and selenium in
groundwater are naturally occurring. At well GW-103, the selenium concentration may
have been slightly modified by the presence of recharge from localized areas of surface
water infiltration near the well

Evaluation of Potential Remedial Actions: No remedial actions are warranted at this
time. EnergySolutions will continue monthly monitoring of thallium at GW-26 and GW-
100 and selenium at GW-103 and GW-141 until sufficient data are collected to support
preparation of a background-based GWPL exception or until EnergySolutions proposes
an alternative action,
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Please contact me at 801-649-2000 with any questions regarding this submittal.

Sinccrcly;

Sean McCandless’
. Director of Compliance and Permitting

enclosures.

3

" cci’ ., Phil Goble, DRC (w/ encl.)
- Tom Rushing, DRC (w/ encl.)

I certify under penalty of law that this document and all attachments were prepared under my dirgction or supervision in accordance with a system’
designed 1o assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of thie person or persons wlo
manage the system, or those persons directly responsible for gathering, the information the information submitted is, to the best of my knowledge and
belief, true, accurate, and complcte. [ am aware that there are significant penaltics for submitting false information, including the possibility of fine and
imprisonment for knowing violations,
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December 26, 2013 L\’f» ,\%5’ FU;J CD13-0358
Rusty Lundberg, Co-Director NGy Vigion S # RECEIVE D
Utah Division of Water Quality =
195 North 1950 West DEC 2 6 2013
P.O. Box 144850
Salt Lake City, UT 84114-4850 ENVIF?SE?\/!RETNM'%ﬁTQBiLITY

Re: Groundwater Quality Discharge Permit (GWQDP) Number UGW450005: Request for
Compliance Status Change and Request for Modification of Groundwater Protection
Levels (GWPLs)

Dear Mr. Lundberg:

This letter requests a return to baseline monitoring status for several wells presently in probable
out-of-compliance (POOC) and out-of-compliance (OOC) status. This letter also requests
modification of GWQDP UGW45005 to include new or revised background-based GWPL
exceptions. Table 1 lists each well and parameter included in this request, the current status, and
the rationale for the return to baseline status.

Table 1 — Summary of Compliance Status Change Request

Well Parameter Cslg;lt.ﬁls]t Reason for Return to Baseline Status
GW-24 Selenium POOC ~ revised background-based GWPL exception
GW-26 Thallium 00C background-based GWPL exception

GW-100 Thallium 00C background-based GWPL exception
GW-103 Selenium 0ocC background-based GWPL exception
GW-137 Ra-226+Ra-228 00C | background-based GWPL exception
GW-137 Total Uranium 00C background-based GWPL exception
GW-138 Ra-226+Ra-228 POOC background-based GWPL exception
GW-138 Selenium 00C background-based GWPL exception
GW-141 Selenium 0oC background-based GWPL exception
P3-95 NECR Thallium POOC five consecutive quarterly samples below GWPL

With the exception of selenium at well GW-103, all of the above parameters are currently in
accelerated monitoring status because:

e They are associated with relatively “new” monitoring wells located north and east of the
Class A West embankment. These wells were completed in the summer of 2009, and
background-based GWPL exceptions have not yet been established for them. The wells

423 West 300 South, Suite 200 « Salt Lake City, UT 84101
www.energysolutions.com
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these “new” wells replaced had similar GWPL exceptions (e.g., GW-113 total uranium
and Ra-226+Ra-228).

e They are background levels of thallium. In December 2009, the Division of Radiation
Control (DRC) added thallium as a monitoring parameter to the GWQDP because the
Utah Water Quality Board had recently established a protection level for it. The
drinking-water-based universal GWPL for thallium, 0.002 milligrams per liter (mg/L), is
equal to the analytical minimum detection limit (MDL). The combination of background
levels of thallium and a universal GWPL established at the limit of detection contribute to
the observed thallium exceedances.

As documented in the Comprehensive Groundwater Quality Evaluation Report, (CD12-0308,;
EnergySolutions, 2012a), EnergySolutions has thoroughly characterized background groundwater
quality at the Clive facility. Continued accelerated monitoring of background conditions is not
necessary for protection of human health and the environment.

Background-Based GWPL Exceptions

The enclosed technical memorandum provides details regarding the statistical evaluations used to
develop GWPL exceptions. The Microsoft Excel add-in program Analyse-it (Analyse-it
Software, Ltd., 2012) was used to identify outliers, perform normality testing, and to calculate the
mean and standard deviation. Analyse-it is the same statistical package used to perform the
statistical evaluation presented in the Comprehensive Groundwater Quality Evaluation Report.

For thallium at well GW-26, the Kaplan-Meier method (Kaplan and Meier, 1958) was used to
calculate the mean and standard deviation of the dataset. This non-parametric method is used to
address lefi-censored data sets where the frequency of detections is greater than 50%. It is
recommended for this purpose in the U.S. EPA’s Statistical Analysis of Groundwater Monitoring
Data at RCRA Facilities, Unified Guidance (EPA, 2009). This method was required because of
the number of non-detections in GW-26 thallium dataset.

Table 2 provides a summary of the proposed background-based GWPL exceptions.
EnergySolutions requests modification of the GWQDP to include these GWPL exceptions.
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Table 2 — Summary of Background-Based GWPL Exceptions
R

GW-24 Selenium 0.058 mg/L 0.0634 mg/L

GW-26 Thallium 0.002 mg/L 0.00255 mg/L

GW-100 Thallium 0.002 mg/L 0.00422 mg/L

GW-103 Selenium 0.05 mg/L 0.0580 mg/L

GW-137 Ra-226+Ra-228 5 pCi/L 5.54 pCi/L

GW-137 Total Uranium 0.03 mg/L 0.0371 mg/L

GW-138 Ra-226+Ra-228 5 pCi/L 5.51 pCi/L

GW-138 Selenium 0.05 mg/L 0.0695 mg/L

GW-141 Selenium 0.05 mg/L 0.0705 mg/L

P3-95 NECR Thallium

Monitoring well P3-95 NECR was first sampled for thallium in November 2009. Twelve P3-95
NECR groundwater samples have been analyzed for thallium, and the only result exceeding the
universal GWPL of 0.002 mg/L (also the only result exceeding detection) was 0.00283 mg/L in a
sample collected on May 24, 2012 as part of the annual event. Subsequently, thallium has been
below detection (and below the GWPL) in five consecutive quarterly samples. EnergySolutions
requests returning P3-95 NECR to baseline monitoring status based on the following:

The most recent five quarterly thallium results are less than the GWPL. DRC has
previously approved requests to return wells to baseline monitoring status based on four
and five consecutive quarterly results less than the GWPL (DRC, 2007).

The POOC status is based on a single detection, and detections near the MDL are often
spurious.

Even if the single detection is a representative concentration, it is within the range of
background concentrations observed in other wells where thallium is detected with some
consistency.

It is thallium. The only thallium isotope reported in the facility manifest inventory
having a half life greater than 12 days is T1-204, with a half life of 3.78 years. The
inventory of T1-204 in all embankments combined was reported as 907.7 milliCuries or
2.1 milligrams of thallium (CD12-0318; EnergySolutions, 2012b).
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Please contact me at 801-649-2000 with any questions regarding this submittal.
Sine *cly,\ 7).

L / f Lm-g;,ﬁ/ 1~

ean McCandless
Manager, Compliance and Permitting

cc: Phil Goble, DRC
John Hultquist, DRC

Enclosures

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. 1am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.
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TECHNICAL MEMORANDUM

To: Sean McCandless
From: Robert Sobocinski I(WA

Subject: Statistical Evaluation to Support Development of Groundwater Protection Level
(GWPL) Exceptions

Date: December 26, 2013

Introduction

In accordance with Part I.B.1 of the GWQDP, the mean plus two standard deviations of
the background concentration was calculated and proposed as a GWPL exception for the
following monitoring wells/parameters:

GW-24 selenium
GW-26 thallium
GW-100 thallium
GW-103 selenium
GW-137 sum of radiums
GW-137 total uranium
GW-138 sum of radiums
GW-138 selenium
GW-141 selenium

This memorandum summarizes and documents the statistical process used to develop the
GWPL exceptions.

Methodology
The methodology is as follows:

1) Define the data set for statistical evaluation (identify and remove outliers and
remove duplicate results).

2) Perform statistical tests to demonstrate normality.

3) Calculate the proposed GWPL exception as the mean plus two standard
deviations of the data set.
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