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1. INTRODUCTION

Environmental monitoring activities are being conducted at Jefferson .Proving Ground (JPG),
Madison, Indiana, to ensure that depleted uranium (DU), present within the DU Impact Area as a result of
the Army’s past DU testing program, does not pose a threat to human health and the environment through
inadvertent or unanticipated release or migration. The Environmental Radiation Monitoring Program
(ERMP), described in the standard operating procedure (SOP) in Appendix A (CHPPM.2000), is

‘designed to meet the requirements of applicable Federal and state regulations, including Nuclear

Regulatory Commission (NRC) regulations and requirements under Radioactive Materials License
SUB-1435 (NRC 1988).

The overall goals of JPG’s ERMP are to provide:

e A historical and current perspective of DU levels in various media

e A timely indication of the magnitude and extent of any DU release or migration from past
operations.

This report summarizes the methodology, results, and conclusions of the October 2009 sampling
event, which is the second of two planned sampling events in 2009 for this biannual program. The
sampling requirements and approach are presented in Section 2. The results of the multimedia sampling
event are presented and discussed in Section 3. Historical data from the ERMP are discussed in
Section 4. Conclusions and recommendations are summarized in Section 5. References cited are
identified in Section 6. The appendices of this report include the SOP (Appendix A), field logbook
(Appendix B), and data validation summary (Appendix C). All tables and figures are presented at the end
of their respective sections.

Sampling Event Report - Final 11 ’ February 2010
JPG, Madison, Indiana '
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2. SAMPLING REQUIREMENTS AND APPROACH

The ERMP (U S. Army 2000) specifies the U.S. Army Center for Health Promotion and Preventive
Medicine’s (CHPPM’s) protocol for the collection and analysis of 11 groundwater, 8 surface water,
8 sediment, and 4 soil samples (with appropriate duplicates) in the DU Impact Area. The plan has been
approved by the NRC and is described in an SOP, which is provided in Appendix A. Science
Applications International Corporatlon (SAIC) executes the plan and reports the findings in an effort to

fulfill the Army’s responsibilities for monitoring under NRC _Radloactlye Material License SUB-1435.

Sampling Event Report — Final - 21 . . 'Februar‘y 2010
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3. RESULTS

An SAIC field crew prepared for and conducted sampling at JPG in October 2009. Appendix B
contains a copy of the field logbook, which documents environmental monitoring report field activities
during the sampling effort. : ‘

No unusual or abnormal conditions (e.g., soil or water discoloration, odd- odors, or elevated
radiation levels) were observed during the sampling effort.

The sample locations for the groundwater, surface water, sediment, and soil samples are depicted in
Figure 3-1. Sections 3.1 through 3.4 summarize the sampling results for each medium, respectively. The
results of the data validation are presented in Appendix C. All data were determined to meet data quality
objectives (DQOs) and criteria presented in the SOP (as provided in Appendix A). Environmental data
with a negative value for the total uranium concentrations are conservatively carried forward as being
zero (0).

3.1 GROUNDWATER

The concentrations of total dissolved uranium in groundwater at the 11 monitoring wells plus 1
duplicate sample are presented in Table.3-1. Water quality parameter measurements are presented in
Table 3-2. Total uranium concentrations of the October 2009 groundwater samples ranged from 0 13.
picocuries per liter (pCi/L) to 3.69 pCi/L with an average concentration of 1.34 pCi/L.

In addition to the md1v1dua1 isotopic concentrations, Table 31 presents the U-238/U-234 ratios for
each sample, which ranged from 0.36 + .0.30 to 1.52 + 0.13. A U-238/U-234 ratio of 3 or less is
representative of natural uranium, whereas higher ratios are potentially indicative of DU (U.S. Army
2002). For the purposes of this report, samples with U-238/U-234 ratios in excess of 3 are investigated
further to validate if the sample is representative of DU or natural uranium. No sample exceeded this
criterion.

3.2 SURFACE WATER

The concentrations of total dissolved uranium in surface water at eight sampling locations plus one
duplicate sample are presented in Table 3-3. Water quality parameter measurements are presented in

Table 3-4. Total uranium concentrations ranged from 0.07 (non-detect) to 0.36 pCi/L, with an average

concentration of 0.20 pCi/L. Total uranium was not detected, above the reported sample quantitation limit
in samples from locations SW-DU-003 and SW-DU-004. In addition, the activity of U-234 in
SW-DU-006 and SW-DU-007 was below the reported sample quantitation limits; thus, the U-238/U-234"
ratio could not be reported for these sample locations. The U-238/U-234 ratios for samples with
detectible U-238 and U-234 ranged from 1.24 + 0.09 to 2.50 = 0.13. As no result had a U-238/U-234
ratio exceeding 3, no additional investigations were required and it is concluded that no sample exhibited
evidence of the potential presence of DU.

3.3 SEDIMENT

/ \

The concentrations of total uranium in sediment at eight sampling locations plus one duplicate
sample are presented in Table 3-5. Sediment samples were collected at the same locations as surface
water samples, as shown in Figure 3-1. Total uranium concentrations ranged from 0.28 to 1.67 picocuries -
per gram (pCi/g), with an average concentration of 0.96 pCi/g. The U-238/U-234 ratio for the samples
ranged from 1.00 + 0.13 to 1.67 £ 0.07. ‘

As indicated by the relatively low total uranium results and the U-238/U-234 ratios, there is no
evidence of the potential presence of DU in the sediment samples.

Sampling Event Report — Final ‘ 31 _ . - February 2010
JPG, Madison, Indiana a . .



3.4 SOIL

The concentrations of total uranium in surface soil at four surface soil sample locations plus one
duplicate sample are presented in Table 3-6. Total uranium concentrations ranged from 1.33 to 2.07 with
an average(coné‘entration of 1.66 pCi/g. The U-238/U-234 ratios ranged from 0.90 £ 0.23 t0 1.25 + 0.18.

As indicated by the relatively low total uranium results and the U-238/U-234 ratios, there is no
evidence of the potential presence of DU in the surface soil samples. :

i
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Table 3-1. Uranium in Groundwater
Jefferson Proving Ground, Madison, Indiana

JPG Sample Designation® | Sample I.D. Analyte Result (pCilL)
MWO01 MW-DU-001 U-234 0.113J
MWO1 MW-DU-001 U-235 -0.0084 U
MWO01 MW-DU-001 U-238 0172 J .
Total Uranium 0.28
U-238/U-234 Ratiob 1.52 ,
MWO02 ' MW-DU-002 ©U-234 1.19 "l
MWO02 MW-DU-002 U-235 0.046 J
MWO02 MW-DU-002 -U-238 0.59
Total Uranium 1.83 l
U-238/U-234 Ratiob 0.50
MWO03 MW-DU-003 . U-234 0.53
MWO03 MW-DU-003 U-235 0.041U '
MWO3 MW-DU-003 U-238 0.31 .
' Total Uranium 0.88 B
U-238/U-234 Ratio® 0.58 .
MWO04 MW-DU-004 .U-234 0.28
MWO04 MW-DU-004 U-235 0.0U
MWO04 MW-DU-004 U-238 0.31 /.
Total Uranium 0.59 !
U-238/U-234 Ratio® 1.11
MWO05 MW-DU-005 U-234 0.191 i
MWO05 MW-DU-005 U-235 0.025U .
MWO5 MW-DU-005 U-238 0.129J
Total Uranium 0.35 ’
J-238/U-234 Ratiob 0.68 l
MWO06 : MW-DU-006 U-234 1.85
MWO06 MW-DU-006 U-235 0.105J .
MW06 MW-DU-006 U-238 1.73 '
Total Uranium 3.69 )
U-238/U-234 Ratio® 0.94 a
MWO07 MW-DU-007 U-234 1.06 .
MWO07 MW-DU-007 U-235 0.059U ;
MwWo7 MW-DU-007 - U-238 0.70
Total Uranium 1.82 '
U-238/U-234 Ratiob 0.66 -
MWO07D MW-DU-007D U-234 112
MWO7D MW-DU-007D U-235 0.072U I
MWO7D MW-DU-007D . U-238 0.53
Total Uranium 1.72
J-238/U-234 Ratio® 0.47 'l
MWO08 MW-DU-008 U-234 0.35 _
MWO08 MW-DU-008 U-235 -0.0032 U
MwWos - MW-DU-008 U-238 0.31 l
Total Uranium 0.66 l
U-238/U-234 Ratio® 0.89
Sampling Event Report — Final 3-4 February 2010
JPG, Madison, Indiana . '
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Téble 3‘-1; Uraniurﬁ in Gfoundwater ,

* Jefferson Proving Ground, Madison, Indiana (Coritinued)

JPG Sample Designation2

Sample 1.D. Analyte Result (pCi/L)
MW09 MW-DU-009 U-234 1.08
MW09 "~ MW-DU-009 U-235 . 0.051J
CMW0S MW-DU-009 U238 - 0.42
' Vo ' : Total Uranium 1.55
, U-238/U-234 Ratiob 0.39
MWO010 MW-DU-010 U-234 . 1.87
MWO010 MW-DU-010 -U-235 0017 U
MW010 MW-DU-010 U-238 0.68
R Total Uranium . 2.57
U-238/U-234 RatioP 0.36
- MWO1M MW-DU-011 U-234 - 0.068 J
MW011 MW-DU-011, U-235° -0.0028U - -
MW011 " MW-DU-011 - -U-238 0.061J
Total Uranium .0.13
U-238/U-234 Ratiob 0.90

2Represents sample de5|gnat|on developed in prevzous sampling programs.

b Unitless.

J - Indicates that the radionuclide was positively identifi ed the associated numerical value i |s
¢ the apprommate concentration of the radionuclide in the sample.
U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed
for but was not detected above the reported sample quantification limit.

Table 3-2. Groundwater Water Quality Parameters and Exposure Readings

 Jefferson Proving Ground, Madison, Indiana

JPG Sample

Dissolved

Designation2 Samp(le D. , pH Temp (°C) v ((S:%nn?::g/vclg) Oxygen (mg/L)- (S?al:r)
MWO1 MW-DU-001| 660 | 145 0606 b 6
MWO02. MW-DU-002 | 625 | 139, ©0.793 -~ 5
MWO03 MW-DU-003 | 6.35 14.6 0.774 ~° 6
MWO04 MW-DU-004 | 6.08 14.9 0.679 ~° 4
MWO05 MW-DU-005 | 635 13.8 4.03 o 5
MWO06 MW-DU-006 | 7.25 , 13.2 - 0.731 -b 5
MWO07 MW-DU-007 | 717 15.7 0.832 -P 5
MWO08 MW-DU-008 | 664 | - 132 0.564 -b 6
MWO09 MW-DU-009 | 648 154 1.1 -b 5
MW10 MW-DU-0010|  7.05 14.4 0815 -b 5.
MW11, MW-DU-0011| 7.3 14.7 0562 -0 7

2 Represents sample designation developed in prewous sampllng programs.: :
b Dissolved oxygen not measured.
Sampling Event Re‘port — Final 3-5
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Table 3-3. Uranium in Surface Water
Jefferson Proving Ground, Madison, Indiana

;:ggsnaa?g:fa Sample LD. Analyte | Result (pCilL)
SWS01 SW-DU-001 U-234 ' 0.070J
SWS01 SW-DU-001 U-235 0.047 4
SWS01 SW-DU-001 U-238 0.087J -

Total Uranium 0.20
U-238/U-234 Ratio® 1.24
SWS02 SW-DU-002 U-234 0.097 J
SWS02 . SW-DU-002 U-235 00U
SWS02 -SW-DU-002 U-238 0.23
g “ Total Uranium 0.33
) U-238/U-234 Ratiob 237
- SWS03 .SW-DU-003 U-234 0.085J
SWS03 SW-DU-003 U-235 -0.0034 U
SWS03 SW-DU-003 U-238 o.0U
. Total Uranium ND

C U-238/U-234 Ratio® ‘ND
SWS04 SW-DU-004 U-234 0.064 U
SWS04 SW-DU-004 ‘U-235 . 0.011U
SWS04. SW-DU-004 U-238 0.039U

‘ Total Uranium ND
U-238/U-234 Ratio?) “ND -
SWS05. - SW-DU-005 U-234 - 01344
. SWS05 SW-DU-005 - U-235 0.019U
SWS05 SW-DU-005 U-238 0.18
‘ ‘ Total Uranium 0.33
U-238/U-234 Ratio® 1.34
SWS06 SW-DU-006 - U-234 0.045U -
SWS06 - SW-DU-006 U-235 . 0.017U
SWS06 ~ SW-DU-006 U-238 0.106 J
Total Uranium 047
. U-238/U-234 Ratiob ND
SWS06D SW-DU-006D U-234 -0.002 U
SWS06D SW-DU-006D U-235 -0.0056 U
SWS06D SW-DU-006D U-238 0.080 J
Total Uranium 0.07
: U-238/U-234 Ratio® ND
SWS07 SW-DU-007 - U-234 0.018U
SWS07 SW-DU-007 - U-235 0.012U
. SWS07 SW-DU-007 - U-238 0.084 J
: : Total Uranium 011
U-238/U-234 Ratiob ND
SWS08 SWS-DU-008 U-234 . 0.104 J
SWS08 SWS-DU-008 U-235 -0.0025U
SWS08 SWS-DU-008 U-238 0.26
‘ ) Total Uranium . 0.36
U-238/U-234 Ratio® 2.50
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JPG, Madison, Indiana

3-6

February 2010

/ ‘

-" '-4



-l . .

. N ; 7
.

Q

Table 3-3. Uranium in Surface Water
Jefferson Proving Ground, Madison, Indiana (Continued)

aRepresents sample designation developed in previous sampling programs.
b Unltless

- Indicates that the rad|onuchde was positively identified; the associated numerical
value is the approximate concentration of the radionuclide in the sample.
ND - Indicates that one or more isotopes were not detected; therefore, the
calculation was not performed.”
U - Indicates that the data met all QA/QC requirements and the radionuclide was
analyzed for but was not detected above the reported sample quantitation limit.

Table 3-4. Surface Water Quality Parameters and Exposure Readings
Jefferson Proving Ground, Madison, Indiana

JPG Sample |- ' . Conductivit | Dissolved | Rad
Designatign* Sample 1.D. pH | Temp (°C) (milIiSiemens/zm) Oxygen (mg/L)| (uR/hr)
SWS01 SW-DU-001 | 6.90 11.9 0.287 10.82 5
SWS02 SW-DU-002 | 7.03 1.2 0.261 10.71 4
SWS03 SW-DU-003 | 6.75 1.2 0.086 9.25 7
SWS04 - SW-DU-004 | 5.95 118 ~0.253 ‘ 10.56 5
* SWS05 SW-DU-005 | 654 |- 126 0.178 9.82 -6
SWS06 -| SW-DU-006 | 5.96 11.7 : 0.114 10.05 6
SWS07 SW-DU-007 | 6.22 13.0 0.143 . 11.01 5
SWS08 SW-DU-008 | 6.29 13.1 - 0.219 10.01 6
*Represents sample designation developed in previous sampling programs. ‘
Table 3-5. Uranium in Sediment
Jefferson Proving Ground, Madison, Indiana
;:g;aa’:‘ig:i Sample LD, Analyte Result (pCilg)
SESO1 SD-DU-001 U-234 1047
SESO1 - SD-DU-001 U-235 0.014U
SES01 SD-DU-001 U-238 0.52
" Total Uranium 1.00
U-238/U-234 Ratio® 1.11
/ SES02 SD-DU-002 U-234 0.368
SESQ2 SD-DU-002 U-235 0.031J
SES02 SD-DU-002 _ U-238 0.496
: Total Uranium 0.90
U-238/U-234 Ratio® 1.35
SES03 SD-DU-003 - U-234 0.80
SES03 SD-DU-003 U-235 0.034 J
SES03 SD-DU-003 U-238 0.84
Total Uranium 1.67
U-238/U-234 Ratiod | | 1.05
SES04 SD-DU-004 U-234 0.332
SES04 SD-DU-004 U-235 0.016U
SES04 SD-DU-004 U-238 0.41
Total Uranium 0.75
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Table 3-5. Uranium in Sediment
Jefferson Proving Ground, Madison, Indiana (Continued)

;:Si ;:Tlgf Sample 1. Analyte Result (pCilg)
4 U-238/U-234 Ratio® 1.27
SES05 SD-DU-005 . U234 -0.103
SES05 SD-DU-005 - U-235 ©0.003U
SES05 SD-DU-005 U-238 0.172
Total Uranium . 0.28
U-238/U-234 Ratio® 1.67
SES05D SD-DU-005D U-234 0.126
SES05D SD-DU-005D - U-235 0.019U
SES05D SD-DU-005D - U-238 0.178
' Total Uranium 0.32
U-238/U-234 RatigP 1.41
SES06 SD-DU-006 U-234 0.440
SES06 SD-DU-006 U-235 0.035J
SES06 SD-DU-006 U-238 0.441
' Total Uranium 0.92
U-238/U-234 Ratio® 1.00
SES07 SD-DU-007 U-234 0.62
"SES07 SD-DU-007 U-235 0.034 J
SESO7 . SD-DU-007 U-238. 0.75
Total Uranium 1.40
U-238/U-234 RatioP 1.21
SES08 SD-DU-008 U-234 0.467
SES08 SD-DU-008 U-235 0.027J
SES08 SD-DU-008 - U-238 0.68
Total Uranium 1.17
_ U-238/U-234 Ratio® 1.46
aRepresents sample designation developed in previous sampling programs.

b Unitless.

J - Indicates that the radionuclide was positively identified; the associated numerical
value is the approximate concentration of the radionuclide in the sample.

U - Indicates that the data met all QA/QC requirements and the radionuclide was
analyzed for but was not detected above the reported sample quantitation limit.
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’ Table 3-6. Uranium in Surface Soil

Jefferson Proving Ground, Madison, Indiana

I‘;:ggsnaaraglri ' Sample I.D. Analyte Result (pCi/g)
S0S01 SS-DU-001 U-234 0.80
S0S01 SS-DU-001 U-235 0.034J
SOS01 SS-DU-001 - U-238 0.77

Total Uranium 1.60
U-238/U-234 Ratio® 096 .
S0S02 $8-DU-002 U-234 1.01
S0S02 $S-DU-002 U-235 0.053J
S0802 SS-DU-002 - U-238 1.01
Total Uranium 2.07
U-238/U-234 Ratio® 1.00
S0S02D $S-DU-002D U-234 0.99
S0802D SS-DU-002D U-235 0.045.J
S0802D $S-DU-002D U-238 - 0.89
Total Uranium 1.93
U-238/U-234 Ratio® 0.90
S0803 S$S-DU-003 U-234 0.63
S0S03 SS8-DU-003 U-235 0.034 J
S0S03 $§S-DU-003 U-238 0.67
Total Uranium - 1.33
U-238/U-234 Ratio® 1.06
S0804 SS-DU-004 U-234 0.59
S0S04 ' $S-DU-004 U-235 0.052J
S0OS04 SS-DU-004 U-238 0.74
' Total Uranium 1.38
U-238/U-234 Ratio® 1.25

aRepresents sample designation developed in previous sampling programs.

b Unitless.

J — Indicates that the radionuclide was positivély identified; the associated numerical
value is the approximate concentration of the radionuclide in the sample.

-. i- -
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4. HISTORICAL DATA ASSESSMENT AND TREND ANALYSIS

Historical data from the ERMP are reviewed and discussed in this section in the context of existing
action levels and corrective actions for environmental media documented in the SOP for the
Environmental Radiation Monitoring (ERM). The SOP action levels and associated corrective actions are
provided in Table 4-1.

Table 4-1. Action Levels and Correctlve Actlons for Total Uranium in Environmental Medla
Jefferson Provmg Ground, Madison, Indiana

" Total Uranium

Medium Action Level Corrective Action
Groundwater and Surface > 150 pCilL* Resample. If activity verified, notn‘y NRC and assess results. The
Water : ’ findings and recommended corrective actions will be documented for the

Army’s Radiation Control Committee. The Committee will provide
recommendations to the Commander based on its evaluation.

Less than 150 pCi/l. No actiqn.

Soil and Sediment: ]
Perimeter and >35pCilg Collect five additional samples in a 1-meter grid. If average activity

Background Samples exceeds 35 pCi/g, decontaminate to 35 pCilg.
Less than 35 pCilg No corrective action. E e

* Effluent concentration limit for.uranium is 300 pCi/L in Title 10, CFR, Part 20 (10 CFR 20), Appendix B, Table 2, Column 2.
Source: U.S. Army 1999 and CHPPM 2000 (see Appendix A, pages A-6 and A-7).

An assessment of historical trends for ERMP data was first provided in the April 2006 Radiation
Monitoring Report (SAIC 2006). That assessment focused on available sampling data for groundwater,
surface ‘water, sediment, and soil since 1998. Quality assurance/quality control (QA/QC) records for data
collected prior to 1998 were not available to support the trend analyses. In addition, there were changes
to analytical methods that were implemented beginning in December 2004." Therefore, while historical
data are reported since 1998, trend analyses included in this ERM report address the time period from
December 2004 to the present. Surface water and groundwater results for the April 2004 sampling event
also were not trended, given that the results were provided in units of micrograms per liter rather than
pCi/L. »

)

As noted above, the April 2006 Radiation Monitoring Report (SAIC 2006) provided detailed
information about the trending methods employed and why certain data were or were not included in the
initial trend analysis. To avoid confusion, that information is not repeated in this report. This report
section re-examines the ERMP data for historical trends following the addition of the ERMP data
collected during the October 2009 samphng event. Stated numbers of samples and summary statistics are
based on data generated since December 2004 (when laboratory analytical methods were revised and
standardized). :

41 GROUNDWATER

For 118 discrete samples available from 11 monitoring wells (MWOL to MW11) during the period
from 2004 through October 2009, the average total uranium activity-concentration is 1.40 pCi/L, the
standard deviation is 1.11 pCi/L, and the maximum detected activity-concentration is 5.27 pCi/L. The
activity-concentrations at each well are well below the 150 pCi/L action level for groundwater.

! Total uranium is now analyzed by, alpha spectroscopy using American Society for Testing and Materials (ASTM)
Method D3972-90M rather than thé fluorometry and gamma spectroscopy methods applied previously.
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Data for each monitoring well are summarized in run charts, as shown in Figures 4-1 through 4-11. |

Total uranium results are displayed along with each measurement’s associated error bars. The error bars
are expressed at 1.96 standard deviations and represent a 95 percent confidence interval. Where trend
lines are provided, the associated coefficient of correlation also is provided (the R” value listed on each
figure). -An R’ value that approaches 1.0 suggests a strong relationship between the sample results and
the sampling dates. The figures for all 11 individual monitoring wells indicate no significant trends. In
addition, no monitoring wells exhibited trend lines with R? values greater than 0.5 (i.e., somewhat
significant). v o

In addition to the aforementioned run charts (Figures 4-1 through 4-11), individual variable control
charts were created in April 2006 for each monitoring well, with the upper control limit (UCL) and the
lower control limit (LCL) defined at 3 standard deviations above or below the mean. The control charts
were created to determine if any single sample result warranted furjther examination. These control charts
were re-examined i in this report. All total uranium results at each sampling location for the October 2009
sampling effort were within 2 standard deviations of the mean concentration. An example individual
control chart is provided in Figure 4-12.

The 11 monitoring wells also were examined in aggregate to determine if some wells or particular
sampling events were distinctive. A simple individual control chart was created using the pooled data for
all monitoring wells and all data collected after December 2004 (Figure 4-13).

Figure 4-13 indicates four points that lie above the UCL applicable to the full data set. Each of the
four points is for MW-DU-006. Clearly, this well has exhibited (and continues to exhibit) total uranium
results exceeding that of the other wells but, based on the slope of the trend line, generally exhibits
decreasing activity. The U-238/U-234 ratio for each of these samples continues to suggest that DU is not
a likely cause. This well will continue to be monitored closely.

4.2 SURFACE WATER

For 96 discrete samples available from 8 surface water sampling locations (SWO01 to SW08) during
the period from 2004 through October 2009, the average total uranium activity-concentration is 0.56
pCi/L, the standard deviation is 0.97 pCi/L, and the maximum detected activity-concentration is 6.91
pCi/L. The activity-concentrations at each sample location are well below the 150 pCi/L action level for
surface water.

Data for each surface water sampling location are summarized in run charts, as shown in
Figures 4-14 through 4-21. Total uranium results are displayed along with each measurement’s
associated error bars. The error bars are expressed at 1.96 standard deviations and represent a 95 percent
confidence interval. Where trend lines are provided, the associated coefficient of correlation also is
provided (the R? value listed on each figure). As noted in Section 4.1, an R? valuethat approaches 1.0
suggests a strong relationship between the sample results and the samphng dates. The figures for all eight
individual surface water sampling locations indicate no significant trends. In addition, none of the
samples exhibited trend lines with R? values greater than 0.5 (i.e., somewhat significant).

The eight surface water sampling locations also were examined in aggregate to determine if some
locations or particular sampling events were distinctive. A simple individual control chart was created
using the pooled data for all surface water sampling locations and all data collected after December 2004
(Figure 4-22).

Figure 4-22 indicates that only data points from SW-DU-005 exceeded the. UCL or were below the
LCL. SW-DU-005 exhibited total uranium concentrations of 2.95, 6.26, and 6:91 in October 2005,
October 2007, and October 2008, respectively, with each of these concentrations exceeding the UCL.
The result for October 2009 sampling (0.33 pCi/L) fell below the UCL. SW-DU-005 will continue to be
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monitored closely. No other surface water location exceeded the UCL and, in fact, all of the surface
water concentrations for the October 2009 sampling event were below the mean.

. Although the U-238/U-234 isotopic ratio was 7.02 for location SW-DU-005 for the October 2008

- sampling, the ratio for the October 2009 sampling is 1.34. In addition, the total uranium concentration of

this sample location (0.33 pCi/L) was significantly lower this sampling event. Nonetheless, given that the
results of this sampling location are historically higher than would be expected, they will contmue to be
closely monitored. -

4.3 SEDIMENT

For 107 discrete samples available from 8 sediment sampling locations (SDO1 to SD08) during the
period from 2004 through October 2009, the average total uranium activity-concentration is 1.00 pCi/g,
the standard deviation is 0.54 pCi/g, and the maximum detected activity-concentration is 2.80 pCi/g. The
activity-concentrations at each location are well below the 35 pCi/g action level.

. Data for each sediment sampling location are summarized in run charts, as shown in Figures 4-23
through 4-30. ' Total uranium results are displayed along with each measurement’s associated error bars.
The error bars are expressed at 1.96 standard deviations and represent a 95 percent confidence interval.
Where trend lines are provided, the associated coefficient of correlation also is provided (the R’ value
listed on each figure).. As noted in Section 4.1, an R’ value that approaches 1.0 suggests a strong
relationship between the sample results and the sarnpling dates. The figures for all eight individual
sediment sampling locations indicate no significant trends.

The eight sediment sampling locations also were examined in aggregate to determine if some
locations or particular sampling events were distinctive. None of the samples exhibited trend lines with
R? values greater than 0.5 (i.c., somewhat significant).

A simple individual control chart was created usmg the pooled data for all sediment samplmg
locations and all data collected after December 2004 (Figure 4-31). Figure 4-31 indicates no new points
above the UCL or below the LCL. The October 2009 sediment sampling results vary around the mean, as
expected.

4.4 SOILS

~ For 61 discrete samples available from 4 surface soil sampling locations (SSO1 to SS04) during the
period from 2004 through October 2009, the average total uranium activity-concentration is 1.62 pCi/g,
the standard deviation is 0.28 pCi/g, and the maximum detected activity-concentration is 2.25 pCi/g. The
activity-concentrations at each location are well below the action level of 35 pCi/g. The October 2009
surface soil samphng results vary around the mean, as expected.

Data for each surface soil sampling location are summarized in run charts, as shown in Figures 4-32
through 4-35. Total uranium results are displayed along with each measurement’s associated error bars.
The error bars are expressed at 1.96 standard deviations and represent a 95 percent confidence interval.
Where trend lines are provided, the associated coefficient of correlation also is provided (the R* value
listed on each figure). As noted in Section 4.1, an R? value that approaches 1.0 suggests a strong
relationship between the sample results and the sampling dates. The figures for all four individual surface
soil sampling locations indicate no significant trends. Surface soil sampling location SS-DU-002
exhibited trend lines with an R” value of 0.63. R’ values greater than 0.5 indicate that the correlation is
somewhat significant. The slope of the trend line for SS-DU-002 suggests a possible increase in the total
uranium concentration at this location; thus, results from this location will continue to be monitored
closely.
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The four surface soil sampling locations also were examined in aggregate to determine if some
locations or particular sampling events were distinctive. A simple individual control chart was created using
the pooled data for all surface soil sampling locations and all data collected after December 2004

(Figure 4-36). As data are added to the control chart, the UCL, mean, and LCL are automatically -

recalculated. Figure 4-36 reflects that one point, the result for SS-DU-002 (i.e., 0.36 pCi/g), fell below the
LCL for a previous sampling event (October 2008). A single low result has no immediate significance to
the project. In addition, no sampling points for. the October 2009 sampling event exceeded the UCL or were
below the LCL. '
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