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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:

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

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

This r'eport summarizes the methodology, results, and conclusions of the October 2008 sampling
event, which is the second of two planned sampling events in 2008 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.
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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 Corporation (SAIC) executes the plan and reports the findings in an effort to
fulfill the Army's responsibilities for monitoring under NRC Radioactive Material License SUB-143 5.

Sampling Event Report - Final 2-1 March 2009
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3. RESULTS

An SAIC field crew prepared for and conducted sampling at JPG concurrent with other
characterization sampling efforts in October 2008. 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 with the possible exception of the lack of
flowing water in Big Creek and Middle Fork Creek.

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).

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. (Water quality measurements were not obtained for MW09 as the very limited quantity of
water available and' the need for characterization and environmental samples precluded the ability to
purge the well.) Total uranium concentrations of the October 2008 groundwater samples ranged from
0.11 picocuries per liter (pCi/L) to 4.25 pCi/L with an average concentration of 1.63.

In addition to the individual isotopic concentrations, Table 3-1 presents the U-238/U-234 ratios for
each sample, which ranged from 0.18 ± 0.12 to 5.99 ± 0.75. 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. Given that location MWO1
exhibited a U-238/U-234 ratio of 5.99 + 0.75, it was subjected to additional investigation consisting of:

* Review of analytical data, which indicated that the U-234 concentration was low and was
reflected as an "approximate concentration"

* Evaluation of two characterization samples (consisting of unfiltered/unpreserved and
filtered/preserved samples) from the same well, which exhibited DU ratios of less than 3

* Review of logbook entries, which indicated that the well was purged to dryness and thus may
have inadvertently introduced sediments into the sample.

All other groundwater samples had U-238/U-234 ratios in the range of 0.18 ± 0.12 to 1.62 ± 0.17. Based
on the U-238/U-234 ratios, groundwater location MWO0 exhibited evidence of the presence of DU.

3.2 SURFACE WATER

The concentrations of total dissolved uranium in surface water at seven sampling locations plus one
duplicate sample are presented in Table 3-3. (A surface water sample was not able to be obtained from
location SWS-03 as the stream was dry at that location.) Water quality parameter measurements are
presented in Table 3-4. Total uranium concentrations ranged from 0.04 to 6.91 pCi/L, with an average
concentration of 1.14 pCi/L. The U-238/U-234 ratio for locations SWS05 and SWS08 were 7.02 ± 1.38
and 3.58 ± 0.18, respectively. As a result of having a U-238/U-234 ratio exceeding 3, location SWS05
and SWS08 were subjected to additional investigation that included review of results of characterization
sampling and radiological surveys that were ongoing concurrent with environmental monitoring activities.
Investigation included:

Sampling Event Report- Final 3-1 March 2009
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I
" Review of the sample data, which reflected the fact that the U-234 concentration for location I

SWS08 was an "approximate concentration."

* Reviewof field logbooks and associated information to assess basis for elevated concentration.
Logbook and sample log sheets indicated that Big Creek was not flowing at the time of sample

collection; thus, suspended DU may have contributed to the elevated ratios in SW05 and
SW08.

* Review of sediment samples collected adjacent to and downstream from SW05 and SW08,
which reflected ratios of less than 3.

* Comparison of results to naturally occurring U-234/U-238 ratios. (The U-234 to U-238 ratio in
natural uranium has been found to vary considerably due to preferential leaching of U-234
resulting from radiation damage of crystal lattice upon alpha decay of U-238, oxidation of
insoluble tetravalent U-234 to soluble hexavalent U-234, and alpha recoil of Th-234 (and its 3
U-234 daughter) into soluble phase. Migration 'of leached U-234 produces the variability.
U-234/U-238 activity ratios in water vary from 0.5 to 40 (Fujikawa et al. 2000).)

The U-238/U-234 ratio for each of the other samples was in the range of 0.24 ± 0.047 to 2.06 ± 0.16. I
Based on the U-238/U-234 ratios, surface water at locations SWS05 and SWS08 exhibited evidence of
the 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 0.22 to 1.89 picocuries
per gram (pCi/g), with an average concentration of 1.04 pCi/g. The U-238/U-234 ratio for the samples
ranged from 0.89 ± 0.12 to 1.71 ± 0.13.

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

3.4 SOIL

The concentrations of total uranium in surface soil at four surface soil sample locations plus one 3
duplicate sample are presented in Table 3-6. Total uranium concentrations ranged from 0.36 to 1.62 with
an average concentration of 1.26 pCi/g. The U-238/U-234 ratios ranged from 0.87 ± 0.26 to 1.42 ± 0.08.

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

I
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Figure 3-1. Sampling Locations for the JPG ERM Program
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Table 3-1. Uranium in Groundwater
Jefferson Proving Ground, Madison, Indiana

JPG Sample Designationa Sample I.D. Analyte Result (pCi/L)
MW01 MW-DU-001 U-234 0.182 J
MWO1 MW-DU-001 U-235 0.012 U
MWO1 MW-DU-001 U-238 1.09

Total Uranium 1.28
U-238/U-234 Ratiob 5.99

MW02 MW-DU-002 U-234 2.71
MW02 MW-DU-002 U-235 0.025 U
MW02 MW-DU-002 U-238 1.21

Total Uranium 3.95
U-238/U-234 Ratiob 0.45

MW03 MW-DU-003 U-234 0.652
MW03 MW-DU-003 U-235 -0.005 U
MW03 MW-DU-003 U-238 0.246

Total Uranium 0.89
U-238/1U-234 Ratiob 0.38

MW03D MW-DU-003D U-234 0.631
MW03D MW-DU-003D U-235 0.037 J
MW03D MW-DU-003D U-238 0.359

Total Uranium 1.03
11U-238/U-234 Ratiob 0.57

MW04 MW-DU-004 U-234 1.28

MW04 MW-DU-004 U-235 0.092 J
MW04 MW-DU-004 U-238 1.01

Total Uranium 2.38
U-238/U-234 Ratiob 0.79

MW05 MW-DU-005 U-234 0.047 J
MW05 MW-DU-005 U-235 0.000 U
MW05 MW-DU-005 U-238 0.065 J

Total Uranium 0.11
U-238/U-234 Ratiob 1.38

MW06 MW-DU-006 U-234 2.18
MW06 MW-DU-006 U-235 0.099 J
MW06 MW-DU-006 U-238 1.97

Total Uranium 4.25
U-238/U-234 Ratiob 0.90

MW07 MW-DU-007 U-234 0.573
MW07 MW-DU-007 U-235 0.019 U
MW07 MW-DU-007 U-238 0.222

Total Uranium 0.81
U-238/U-234 Ratiob 0.39

MW08 MW-DU-008 U-234 0.215
MW08 MW-DU-008 U-235 0.033 J
MW08 MW-DU-008 U-238 0.348

Total Uranium 0.60
U-238/U-234 Ratiob 1.62
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Table 3-1. Uranium in Groundwater
Jefferson Proving Ground, Madison, Indiana (Continued)

JPG Sample Designationa Sample I.D. Analyte Result (pCi/L)
MW09 MW-DU-009 U-234 0.986
MW09 MW-DU-009 U-235 -0.010 U
MW09 MW-DU-009 j U-238 0.226

Total Uranium 1.20
U-238/U-234 Ratiob 0.23

MWO10 MW-DU-010 U-234 1.94
MWO10 MW-DU-010 U-235 0.050 J
MW010 MW-DU-010 U-238 0.751

Total Uranium 2.74

U-238/U-234 Ratiob 0.39
MWO11 MW-DU-011 U-234 0.247
MWO11 MW-DU-011 U-235 0.011 U
MWO1 1 MW-DU-01 1 U-238 0.045 J

Total Uranium 0.30

U-238/U-234 Ratiob 0.18
a Represents 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.
ND - Indicates that one or more isotopes were not detected; therefore, the calculation was
not performed.
U - Indicates that the data met all QNQC 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 Sample I.D. pH Temp (°C) Conductivity Dissolved Rad
Designationa S (mS/cm) Oxygen (mg/L) (pR/hr)

MWO1 MW-DU-001 7.21 18.7 b 6.75 6

MW02 MW-DU-002 6.50 16.6 0.750 0.04 5

MW03 MW-DU-003 6.19 15.2 0.750 0.00 5
MW04 MW-DU-004 6.27 18.6 0.825 0.00 5.5

MW05 MW-DU-005 6.85 15.4 14.2 0.00 5

MW06 MW-DU-006 6.08 14.3 0.90 6.23 5

MW07 MW-DU-007 6.43 15.1 0.933 0.00 6
MW08 MW-DU-008 6.71 13.0 0.722 0.87 6

MW09c MW-DU-009 5
MWl0 MW-DU-0010 6.84 13.0 0.787 0.57 5

MW11 MW-DU-0011 6.73 15.8 6.11 1.29 6

a Represents sample designation developed in previous sampling programs.
b Above Horiba reading range.

c Data not collected as well could was not purged due to the limited volume of water available. Instead, the limited volume of water was
collected with Hydrasleeve to meet higher priority characterization and environmental sampling needs.
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Table 3-3. Uranium in Surface Water
Jefferson Proving Ground, Madison, Indiana

JPG Sample Sample I.D. Analyte Result (pCi/g)
Designationa

SWS01 SW-DU-001 U-234 0.121 J
SWS01 SW-DU-001 U-235 0.020 U
SWS01 SW-DU-001 U-238 0.130 J

Total Uranium 0.27
U-238/U-234 Ratiob 1.07

SWS02 SW-DU-002 U-234 0.132 J
SWS02 SW-DU-002 U-235 -0.005 U
SWS02 SW-DU-002 U-238 0.162 J

Total Uranium 0.29
U-238/U-234 Ratiob 1.23

SWS02D SW-DU-002D U-234/- 0.092 J
SWS02D SW-DU-002D U-235 0.026 U
SWS02D SW-DU-002D U-238 0.170 J

Total Uranium 0.29
U-238/U-234 Ratiob 1.85

SWS04 SW-DU-004 U-234 0.154
SWS04 SW-DU-004 U-235 0.014 U
SWS04 SW-DU-004 U-238 0.318

Total Uranium 0.49
U-238/U-234 Ratiot 2.06

SWS05 SW-DU-005 U-234 0.848
SWS05 SW-DU-005 U-235 0.105 J
SWS05 SW-DU-005 U-238 5.96

Total Uranium 6.91
U-238/U-234 Ratiob 7.02

SWS06 SW-DU-006 U-234 0.041 J
SWS06 SW-DU-006 U-235 -0.010 U
SWS06 SW-DU-006 U-238 0.010 U

Total Uranium 0.04
U-238/U-234 Ratiob ND

SWS07 SW-DU-007 U-234 0.135 J
SWS07 SW-DU-007 U-235 0.000 U
SWS07 SW-DU-007 U-238 0.114 J

Total Uranium 0.25
U-238/U-234 Ratiob 0.84

SWS08 SW-DU-008 U-234 0.120 J
SWS08 SW-DU-008 U-235 0.012 U
SWS08 SW-DU-008 U-238 0.430

Total Uranium 0.56
U-238/U-234 Ratiob 3.58

a Represents 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.
ND - Indicates that one or more isotopes were not detected; therefore, the
calculation was not performed.
U - Indicates that the data met all QNQC requirements and the radionuclide was
analyzed for but was not detected above the reported sample quantitation limit.
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Table 3-4. Surface Water Quality Parameters and Exposure Readings
Jefferson Proving Ground, Madison, Indiana

JPG Sample Sample I.D, pH Temp (°C) Conductivity Dissolved Rad
Designationa (microSiemens/cm) Oxygen (mg/L) (LR/hr)

SWS01 SW-DU-001 7.23 18.9 0.390 7.82 6
SWS02 SW-DU-002 7.02 21.7 0.379 8.51 8
SWS03b SW-DU-003 8
SWS04 SW-DU-004 5.96 13.9 0.423 5.21 8
SWS05 SW-DU-005 6.67 19.2 0.354 5.48 9
SWS06 SW-DU-006 7.14 23.0 0.263 5.51 7
SWS07 SW-DU-007 6.15 14.2 0.389 5.32 7
SWS08 SW-DU-008 6.41 18.3 0.371 4.01 6

a Represents sample designation developed in previous sampling programs.
b Dry stream precluded collection of sample and associated data.

Table 3-5. Uranium in Sediment
Jefferson Proving Ground, Madison, Indiana

JPG Sample Sample I.D. Analyte Result (pCi/g)
Designationa

SES01 SD-DU-001 U-234 0.628
SES01 SD-DU-001 U-235 0.040 J
SES01 SD-DU-001 U-238 0.738

Total Uranium 1.41,
U-238/U-234 Ratiob 1.18

SES01D SD-DU-001D U-234 0.502
SES01D SD-DU-001D U-235 0.031 J
SES01D SD-DU-001D U-238 0.564

Total Uranium 1.10
U-238/U-234 Ratiob 1.12

SES02 SD-DU-002 U-234 0.764
SES02 SD-DU-002 U-235 0.033 J
SES02 SD-DU-002 U-238 0.805

Total Uranium 1.60
U-238/U-234 Ratiob 1.05

SES03 SD-DU-003 U-234 0.652
SES03 SD-DU-003 U-235 0.033 J
SES03 SD-DU-003 U-238 0.766

Total Uranium 1.45
U-238/U-234 Ratiob 1.17

SES04 SD-DU-004 U-234 0.100
SES04 SD-DU-004 U-235 0.000 U
SES04 SD-DU-004 U-238 0.123

Total Uranium 0.22
U-238/U-234 Ratiob 1.23

SES05 SD-DU-005 U-234 0.223
SES05 SD-DU-005 U-235 0.020 J
SES05 SD-DU-005 U-238 0.381

Total Uranium 0.62
U-238/U-234 Ratiob 1.71
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Table 3-5. Uranium in Sediment
Jefferson Proving Ground, Madison, Indiana (Continued)

JPG Sample Sample I.D. Analyte Result (pCi/g)
Designationa S

SES06 SD-DU-006 U-234 0.212

SES06 SD-DU-006 U-235 0.023 J

SES06 SD-DU-006 U-238 0.199

Total Uranium 0.43
U-238/U-234 Ratiob 0.94

SES07 SD-DU-007 U-234 0.320 J

SES07 SD-DU-007 U-235 0.023 J

SES07 SD-DU-007 U-238 0.284 J
Total Uranium 0.63

U-238/U-234 Ratiob 0.89

SES08 SD-DU-008 U-234 0.695 J

SES08 SD-DU-008 U-235 0.020 J
SES08 SD-DU-008 U-238 1.17 J

Total Uranium 1.89

U-238/U-234 Ratiob 1.68
a Represents 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.
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.
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Table 3-6. Uranium in Surface Soil
Jefferson Proving Ground, Madison, Indiana

JPG Sample
Designationa Sample ID. Analyte Result (pCi/g)

SOS01 SS-DU-001 U-234 0.819 J
SOS01 SS-DU-001 U-235 0.009 J
SOS01 SS-DU-001 U-238 0.715 J

Total Uranium 1.57
U-238/U-234 Ratiob 0.87

SOS02 SS-DU-002 U-234 0.146
SOS02 SS-DU-002 U-235 0.004 U
SOS02 SS-DU-002 U-238 0.208

Total Uranium 0.36
U-238/U-234 Ratiob 1.42

SOS02D SS-DU-002D U-234 0.752
SOS02D SS-DU-002D U-235 0.017 J
SOS02D SS-DU-002D U-238 0.850

Total Uranium 1.62
U-238/1U-234 Ratiob 1.13

SOS03 SS-DU-003 U-234 0.674 J
SOS03 SS-DU-003 U-235 0.042 J
SOS03 SS-DU-003 U-238 0.773 J

Total Uranium 1.49
U-238/U-234 Ratiob 1.15

SOS04 SS-DU-004 U-234 0.625
SOS04 SS-DU-004 U-235 0.035 J
SOS04 SS-DU-004 U-238 0.594

Total Uranium 1.25
U-238/U-234 Ratiob 0.95

a Represents 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.
ND - Indicates that one or more isotopes were not detected; therefore, the calculation
was not performed.
U - Indicates that the data met all QAIQC requirements and the radionuclide was
analyzed for but was not detected above the reported sample quantification limit.
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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 Corrective Actions for Total Uranium in Environmental Media
Jefferson Proving Ground, Madison, Indiana

Medium Total Uranium Corrective ActionAction Level

Groundwater and Surface > 150 pCi/L* Resample. If activity verified, notify 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 action'.'

Soil and Sediment:
Perimeter and > 35 pCi/g Collect five additional samples in a 1-meter grid. If average activity
Background Samples exceeds 35 pCi/g, decontaminate to 35 pCi/g.

Less than 35 pCi/g No corrective action.
* Effluent concentration limit for uranium is 300 pCi/L in 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 2004.1 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 (jig/L) 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 2008 sampling event. Stated numbers of samples and summary statistics are
based on data generated since December 2004 (when 'laboratory analytical methods were revised and
standardized).

4.1 GROUNDWATER

For 94 discrete samples available from 11 monitoring wells (MWO1 to MWI 1) during the period
from 2004 through October 2008, the average total uranium activity-concentration is 1.41 pCi/L, the
standard deviation is 1.15 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)
Meth. d D3972-90M rather than the fluoromctr; and gomm.. 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. I

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 R2 value listed on each I
figure). An R2 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. Only samples
from MW-DU-005 and MW-DU-007 exhibited trend lines with R2 values greater than 0.5 (i.e., somewhat
significant) (0.546 and 0.554, respectively). In each of these instances, however, there is a decreasing
trend in total uranium concentrations.

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 further examination. These control charts
were re-examined in this report. Results from MW-DU-002 reflect a concentration of 3.95 pCi/g, which
exceeds the UCL of 3.32. All other total uranium results at each sampling location were within 3
standard deviations of the mean concentration. (Although the total uranium result for MW-DU-006 was
4.25 pCi/g, this value is only slightly above the mean of 3.992 pCi/L for this location and significantly
less than its UCL of 7.007 pCi/L.) 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
five points is for MW-DU-006. Clearly, this well has exhibited (and continues to exhibit) total uranium I
results exceeding that of the other wells. The U-238/U-234 ratio for each of these samples was equal to

or greater than 0.90, eliminating DU as a likely cause. This well will continue to be monitored closely.

4.2 SURFACE WATER

For 78 discrete samples available from 8 surface water sampling locations (SWO 1 to SW08) during
the period from 2004 through October 2008, the average total uranium activity-concentration is 0.63
pCi/L, the standard deviation is 1.06 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. I

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 R2 value listed on each figure). As noted in Section 4.1, an R2_ value that approaches 1.0
suggests a strong relationship between the sample results and the sampling 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 R2 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 I
using the pooled data for all surface', water sampling locations and all data collected after December 2004

(Figure 4-22).
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Figure 4-22 indicates that only the data point from SW-DU-005 exceeded the UCL or was below
the LCL.

All of the surface water results for the October sampling event were below the mean except
SW-DU-005. These data will continue to be monitored to determine if there is a seasonal trend. Surface
water sample SW-DU-005 exhibited a total uranium concentration of total uranium of 6.91 pCi/L for the
October 2008 sampling effort. This result is about a factor of three higher than the 2.33 pCi/L UCL for
the total population of surface water samples and is also slightly above the UCL of 6.78 pCi!L applicable
to this sample location. Results for this sample were also above the UCL in October 2005 (SAIC 2006)
and the October 2007 result for SW-DU-005 was a factor of about 2 higher than any previous result for
this location. In addition, the U-238:U-234 isotopic ratio is 7.02 for this location for the October 2008
sampling. Results for this location are higher than would be expected and will continue to be closely
monitored.

4.3 SEDIMENT

For 89 discrete samples available from 8 sediment sampling locations (SDOI to SD08) during the
period from 2004 through October 2008, the average total uranium activity-concentration is 0.98 pCi/g,
the standard deviation is 0.55 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 R2 value
listed on each figure). As noted in Section 4.1, an R2 value that approaches 1.0 suggests a strong
relationship between the sample results and the sampling 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
R2 values greater than 0.5 (i.e., somewhat significant).

A simple individual control chart was created using the pooled data for all sediment sampling
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 2008 sediment sampling results vary around the mean, as
expected.

4.4 SOILS

For 51 discrete samples available from 4 surface soil sampling locations (SS01 to SS04) during the
period from 2004 through October 2008, the average total uranium activity-concentration is 1.60 pCi/g,
the standard deviation is 0.29 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 2008
surface soil sampling 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 R2 value
listed on each figure). "As noted in'Section 4.1, an R2 value that approaches 1.0 suggests a strong
relationship between the sample results and the sampling dates. The figures for all four individual surface
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I
soil sampling locations indicate no significant trends. In addition, none of the surface soil sampling
locations exhibited trend lines with R2 values greater than 0.5 (i.e., somewhat significant).

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. A single low result has no immediate significance to the project.
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Figure 4-5. Total Uranium in MW-DU-005 (1998-2008)
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Figure 4-9. Total Uranium in MW-DU-009 (1998-2008)
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Figure 4-17. Total Uranium in SW-DU-004 (1998-2008)
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Figure 4-25. Total Uranium in SD-DU-003 (1998-2008)
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Figure 4-29. Total Uranium in SD-DU-007 (1998-2008)
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Figure 4-33. Total Uranium in SSDU-002 (1998-2008)
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5. CONCLUSIONS AND RECOMMENDATIONS

The October 2008 sampling event was conducted in accordance with the SOP (CHPPM 2000), and
all data were determined to comply with the requirements of the Quality Assurance Project Plan (QAPP)
(see Appendix A). The environmental media sample results 'are generally a small fraction of the action
levels (see Table 4-1) established in the SOP. For the purposes of this report, samples with U-238/U-234
ratios in excess of 3 are investigated further to validate whether a sample result is representative of DU or
natural uranium. A ratio exceeding 3 existed for groundwater sample MW01 and for surface water
samples SWS05 and SWS08. Each of these samples was subjected to additional investigation as noted in
Section 3. Trend analysis completed did not provide evidence of any notable increasing or decreasing
trends in the environmental media sampled. Furthermore, no action levels defined in the Army's license
were exceeded. Future environmental monitoring will continue to be completed in accordance with the
SOP.

Sampling Event Report - Final 5-1 March 2009
JPG, Madison, Indiana
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SOP No. OHP 40-2

Effective Date 10 Mar 00
Date Removed from Service

STANDING OPERATING PROCEDURE

Depleted Uranium Sampling Program
Environmental Radiation Monitoring Program

Jefferson Proving Ground, Madison, IN

This SOP supersedes, in its entirety, the SOP of the same
name dated April 1998.

1. Purpose. This Standing Operating Procedure (SOP) prescribes
policies, responsibilities, and procedures for administration and
execution of the Health Physics Program (HPP), USACHPPM support of the
Soldier and Biological Chemical Command (SBCCOM) biannual
Environmental Radiation Monitoring (ERM) Program conducted at the
Jefferson Proving Ground, Madison, Indiana.

2. Authority.

a. US Nuclear Regulatory Commission License No. SUB-1435.

b. Program Services Meeting, 14 September 1999, between SBCCOM
and HPP, USACHPPM.

3. Scope. This SOP applies to Health Physics Program personnel
performing the collection of environmental samples in support of the
ERM.

4. Definitions, Abbreviations. A list of terms and abbreviations
used in this SOP can be found in Annex A.

5. Forms, Labels, and Worksheets. A sample of all forms, sample
labels, and sample collection worksheets can be found in Annex B.

6. Point(s) of Contact for Program Coordination:

a. Soldier and Biological Chemical Command
Ms. Joyce Kuykendall, SBCCOM Health Physicist
Comm: 410-436-7118
DSN : 584-7118
email: joyce.kuykendall@sbccom.apgea.army.mil
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Effective Date 10 Mar 00
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b. US Army Center for Health Promotion and Preventive
Medicine

Health Physics Program (Pgm 26)
Comm: 410-436-3502
DSN : 584-3502
fax : 410-436-8261/8263

Radiologic, Classic and Clinical Chemistry Division
(RCCCD)

Comm: 410-436-3983/8235
DSN: 584-8235

c. Jefferson Proving Ground 3
Mr. Ken Knouf, Site Manager
Mr. Phil Mann
Ms. Yvette Hayes
Comm: 812-273-2551/2522/6075

7. Survey Coordination.

a. Pre-Survey Coordination: 60 days prior to scheduled sample
date.

1) Initial Coordination: - made through the SBCCOM Health
Physicist. Close coordination with the site management team at JPG
will be required to ensure support will be onsite at the time of
sampling.

2) USACHPPM HPP Program Assistant, (410) 436-1303, (if call
from the Edgewood Arsenal: 5-1303) will be contacted to initiate
travel orders. Due to the nature of the sampling program, a four-
wheel drive vehicle is required to perform this project. The project
and associated report number will be 26-MA-8260-R#-YY. The R# will be
a "1" for the October and "2" for the April survey, and the YY will be
the current fiscal year.

3) Prepare CHPPM Form 330-R-E (Request for Laboratory 3
Services. (See Annex B) This form can be found on the USACHPPM Web
Site or through intranet FormFlow program. Current DLS Test Codes
being used are as follows: i

Evaluations for Uranium in Soils for the soil and sediment 3
samples, DLS Test Code: 803; STD Method:
G-002.
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Evaluations for Uranium in Water for the ground and surface
water samples, DLS Test Code: 586; STD Method: U-002.

Note: Sample containers for all medium except soils, are
provided by SBCCOM and will be onsite however sample labels
should be requested from the lab.

Ensure that sample bags, labels and coolers are shipped to the
following address:

US Army Jefferson Proving Ground
1661 West J.P.G. Niblo Road (Bldg. 125)
Madison, IN 47250
(812) 273-2551

4) Request for instrumentation to support the sampling
program should be made no later than 30 days prior to the scheduled
departure date.

Radiation detection instrumentation and soil sampling tools
will be coordinated through the HPP Instrumentation
Coordinator, ext. 8228. Electronic message will be used for
coordination.

Water Quality Instrumentation (pH meter, temperature, and
conductivity) will be coordinated through the Surface Water
and Waste Water Program (Pgm 32) at extension 3310/4211.

5) Final coordination for project should be completed no
later than 14 days prior to departure date.

Contact the site management personnel at JPG and schedule
dates for purging of wells prior to arrival.. Purging should be
accomplished no later than the Friday preceding and no earlier than 14
days prior to the scheduled start date of the sampling visit.

b. Field instrument quality control. Upon receipt of field
instruments from the HPP Instrument Coordinator and the Surface Water
and Waste Water Program, appropriate instrument quality control checks
will be conducted to ensure proper operation prior to departure.

1) Radiation detection instrumentation will be checked for
response against a radiation check source. This check source should
also be shipped to the survey site for instrument verification on
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site. The radiation check source used need not be a calibrated source
as instrument response is the parameter being evaluated.

2) Water quality instruments should also be verified using
guidance provided by water program personnel. At a minimum, verify
the accuracy of the pH meter using the certified pH solution packets.

8. Sample Collection. Four separate sample matrixes will be
collected in support of the ERM. Methodologies for sampling can be
found in US Army Environmental Hygiene Agency (the predecessor to
USACHPPM) Technical Guide 155, Environmental Sampling Guide, February
1993.

a. Ground Water Samples. A total of 11 monitoring wells have
been established to be used for the Environmental Monitoring Program.
Wells are indicated on the ground water sample map (figure 1, Anne C)
using an alphanumeric code containing the letters MW and a two digit
sample. number (01-11).

1) Sample will be collected using a new hand bailer for each
sample. Care will be taken when lowering the bailer into the well to
prevent unnecessary aeration or contamination of the sample. I

2) A total quantity to be collected will be 1 US gallon.

3) A portion of the first bailer full of water will be placed
into a clean beaker, or other suitable container, and an evaluation of
radiation level, temperature, pH and conductivity will be conducted 3
and recorded.

4) Sample information will be recorded on the Ground Water
Sample Collection Worksheet. (Annex B)

5) Samples will not be filtered or persevered in the field. 3
b. Soil Samples. A total of 4 soil samples will be collected,

one from each corner of the trapezoidal impact area. Sample locations I
are indicated on the soil sample map (figure 2, Annex C).

1) Sample will be collected using a new or properly cleaned 3
scoop, trowel, or other suitable tool. Sample will be placed in a
self sealing (Ziploc®) bag.

2) A sample quantity of approximately 1000 grams will be
collected.
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3) Radiation dose rate measurements will be taken at 1 meter
above the sample location and recorded on the Soil Sample Collection
Worksheet (Annex B).

c. Surface Water Samples. A total of 8 sample locations have
been identified for the collection of water sample from the two creeks
that run through the DU impact area (figure 3, Annex C).

1) Sample will be collected using the grab method. Sample
container will be positioned pointing upstream and below the surface
of the water.

*2) A sample quantity of 1 US gallon ,will be collected.

3) Radiation dose rate measurements will be taken at 1 meter
above the sample location and recorded on the Surface Water Sample.
Worksheet (Annex B).

4) Water sample will not be filtered or preserved in the
field.

d. Sediment Sample. A total of 8 sample locations have been
identified for the collectidn of sediment samples from the two creeks
that run through the DU impact area. Sediment samples will be
collected at the sites selected for surface water collection (figure
3, Annex C).

1) Sample willbe collected using a new or properly cleaned
scoop, trowel, or other suitable tool. Sample will be placed in a
glass sample jar.

2) Sediment sample will be collected only after the water
sample has been collected.

3) While a sediment sample is usually considered a solid
sample matrix, a certain amount of water is expected in the sample.
The sample should not be drained of water that is collected as part. of
the sample.

4) Radiation dose rate measurements will be taken at 1 meter
above the sample location and recorded on the Sediment Sample
Worksheet (Annex B).
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9. Sample Management. Since sample collected are in support of NRC
License commitments,.chain-of-custody procedures will be followed.

a. Samples will be secured from unauthorized access during the
period of sampling.

b. Prior to shipment of samples to USACHPPM, a properly completed
CHPPM Form 235-R-E, Chain of Custody Record (Annex B), will be placed
in each shipping container. Survey personnel will maintain a copy of
the Chain of Custody Record for verification of sample transport.

c. Water samples must reach RCCCD no later than 4 days from the
time of sampling. To ensure this time frame is met and that the
laboratory has time to filter and preserve the sample if necessary,
water samples should be collected on the first day of the sampling
trip and shipped the following day. It is not necessary to ship the
water, sediments, and soils together.

10. Sample Analysis. Sample analysis of all environmental samples
will be performed through the USACHPPM RCCCD.

a. Samples will be analyzed in accordance with RCCCD established
protocols and procedures. All environmental samples will be

coordinated with the SBCCOM RPO for disposal instructions.

1) Water samples will be analyzed fluorometrically for U
dissolved total uranium.

2) Soil and sediment samples will be analyzed using gamma
spectroscopy, keying on the isotopic peaks of the Thorium-234. The
thorium is the daughter of U-238 and is considered to be in
equilibrium therefore the activity would be equal.

b. The QC for laboratory instruments will be performed by RCCCD.

c. Reports of analysis will be forwarded to the USACHPPM project
officer responsible for requesting the sampling. Electronic as well U
as hard copy reports will be requested.

11. Action Levels. Every effort will be made to maintain radiation
exposures and releases of radioactive and non-radioactive toxic metals
to unrestricted areas as low as is reasonable achievable (ALARA).

a. The following criteria for the restricted area will be used to
limit DU exposure. (Limits were established in the NRC Approved ERM)
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SOIL:

- Perimeter and background samples:

< 35 pCi/g - no corrective action.

> 35 pCi/g - collect 5 additional samples in a
1 meter square grid. If average > 35 pCi/g is
confirmed, recommendation to decontaminate soil
to < 35 pCi/g will be made to the SBCCOM RPO.

- Sample locations along the lines of fire:

< 100 pCi/g - no corrective action

100-300 pCi/g - collect 5 additional samples in a
1 meter square grid. If average > 100 pCi/g is
confirmed, investigate to determine reason for
the high level.

> 300 pCi/g - collect 5 additional samples in a
1 meter square grid. If average > 300 pCi/g is
confirmed, investigate to determine reason for
the high level and immediately notify the
SBCCOM RPO to initiate notification to the NRC.

WATER:

- Uranium limit established in 10 CFR 2, Annex B
is 3.0 x 10-1 pCi/ml

* 1.5 x 10-1 pCi/ml - no corrective action.

> 1.5 x 10-1 pCi/ml - resample; if results above
1.5 x 10-' pCi/ml is confirmed, investigate to
determine reason for the high level and
immediately notify the SBCCOM RPO to initiate
notification to the NRC.
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b. Basis for Action. If any of the action levels are exceeded,
an evaluation of cause will be performed by the SBCCOM RPO. The RPO
will provide a report of findings to the RCC. Based on their
determination, recommendations to the commander on corrective action
will be made.

I
GARY J. MATCEK
MAJ, MS
Program Manager, Health Physics Program

I
I
i
i
i
i
i
i
i
I
i

A-8I



SOP No. OHP 40-2

Effective Date 10 Mar 00
Date Removed from Service

ANNEX A

DEFINITIONS AND ABBREVIATION

1. Definitions:

a. Action Level: The numerical value that will cause the
decision maker to choose one of the alternative actions. The
action level may be a regulatory standard or may be a level set
to ensure that corrective action is initiated before regulatory
standards are met.

b. Area: A general term referring to any portion of a site,
up to and including the entire site.

c. Background Sample: A sample collected from an area
similar to the one being studied, but in an area thought to be
free of contaminant of concern.

d. Calibration: Comparison of a measurement standard,
instrument, or item with a standard or instrument of higher
accuracy to detect and quantify inaccuracies and to report or
eliminate those inaccuracies by adjustments.

e. Chain-of-Custody: Documentation of the possession and
handling of a sample from the time it is collected to the final
disposition.

f. Detection Limit: The lowest concentration at which given
analytical procedures can identify.

e. Duplicate Samples: Samples collected simultaneously from
the same source, under identical conditions, into separate
containers.

g. Ground Water Sample: A sample of water taken from an
established monitoring well.

h. Preservation: Techniques which retard physical and/or
chemical changes in a sample after it has been collected.
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i. Quality Assurance: A monitoring program which ensures
the production of quality data and identifies and quantifies all
sources of error associated with each step of the sampling and
analytical effort.

j. Sample: A part or selection from a medium located in a
survey area that represents the quality or quantity of a given
parameter or nature of the whole area.

k. Sediment: A sample of the mineral and/or organic matter
deposited by surface waters.

1. Soil Sample: A sample of the soil taken from the first
15 centimeters (6 inches) of surface soil.

m. Split Sample: A sample, which has been portioned into
two or more containers from a single sample container.

n. Surface Water: Water found above the surface of the
soil, particularly water contained in creeks and streams.

2. Abbreviations:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

a. DU

b. ERM

c. g

d. HPP

e. JPG

f. ml

g. NRC

h. pCi

Depleted Uranium

Environmental Radiation Monitoring Program

gram

Health Physics Program

Jefferson Proving Ground

milliliter

Nuclear Regulatory Commission

pico-Curie
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J.

k.

1.

m.

n.

QC

RCCCD

RPO

SBCCOM

SOP

USACHPPM

Quality Control

Radiologic, Classic and Clinical Chemistry
Division

Radiation Protection Officer

Soldier and Biological, Chemical Command

Standing Operating Procedure

U.S. Army Center for Health Promotion and
Preventive Medicine
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ANNEX B

FORMS, LABELS AND WORKSHEETS
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Request for Laboratory Services
Page 1 of 2

Directorate of Laboratory Sciences For OLS Use Only

REQUEST FOR LABORATORY SERVICES LIMS JOB#

PLEASE PRINT OR TYPE ALL REQUESTED INFORMATION Date Received

PART 1: PROJECT INFORMATION

1. DATE OF REQUEST: 08/03/2000

2. PROJECT #: (CHPPM only) 26 MA 8260 XO#

3. FUND SOURCE: [:l P84 U1 DERA U OTHER Supplemental (specify_

4. DIVISION/PROGRAM:- Health Physics Program

5. INSTALLATION: Jefferson Proving Ground

6. STATE WHERE SAMPLES TO BE COLLECTED: Indiana

7. NAME OF PROJECT OFFICER(s): Mr. David Collins

TELEPHONE: (410) 436-3502 FAX# (410) 436-8261

E-MAIL: david.collins@apg.amedd.army.mil

8. NAME OF SAMPLE COLLECTOR: Mrý David Collins

9. PROJECT DESCRIPTION/OBJECTIVE (Screen, Monitoring, Regulatory or Health Concern, Etc.):

Sampling required as part of the Environmental Radiation Monitoring Plan

10. SAMPLE OR SITE HISTORY iHilgh Toxicity, Etc):

DU Firinq Range

11. PROJECT COORDINATOR/DLS TECHNICAL CONSULTANT - Was project coordinated with DLS? W YES U- NO

Name of Person in DLS: Mr. Gary Wright ext. 8235

PART 2: TURNAROUND TIME REQUESTED

1. DATE RESULTS REQUIRED:

2. INDICATE THE APPROPRIATE SAMPLE OR PROJECT DESIGNATION:

W STANDARD
MRote: All sampl-es a roatinely processed as Standard Analyses Unlass Arrangements Have Been Made with DLS
for High-Priority or Top-Priority Anatyses.I

U] HIGH-PRIORITY U] TOP-PRIORITY
(Note: High-Priority and Top-Pnority Requests should be Coordinated with OLS and are Subject to Cost Surcharges.)

PART 3: REPORT DISTRIBUTION OPTIONS

1. RAfRT RESULTS BY: (Indicate Preferencel

Li no:MAIL/E-MAIL TO ADDRESS: david.collins@apg.amedd.army.mil

U FAX TO (Write Fax#):

W MAIL:

REQUESTED BY: Mr. David Collins

PRINT NAME: SIGNATURE:
(Note: Signature Required if Submitted by Hard Copy)

CHPPM Form 330-R-E, 1 May 96, (MCHB-DC-LLI) Replaces AEHA Form 330-R, Ju1 93, which is obsolete.

U

Figure B-la
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PART 4: PROJECT COORDINATION INFORMATION

PPage 2of 2

, 1. DATE SAMPLES TO ARRIVE AT DLS: 12/04/2000

(Note: Pior Arrangements Must Be Made with SML for Samples That Will ArrA'e Outside of Rouodi Duty Hours which arm M.F 0730 -1700)

Special Comments: Samples will arrive from the field without preservation or filtration.

2. SPECIAL HANDLING REQUIREMENTS:

W CHAIN-OF-CUSTODY (COC)

0 ISAFETY CONSIDERATION/HAZARDOUS MATERIALS (Specify):

W ANALYSES WITH SHORT-HOLDING TIMES (List Specific Analyses):
Filter water samokes and test for dissolved U-238, No preservative-add in the field.

E OTHER (Specify): .

3. SAMPLE COLLECTION KIT:

DATE REQUIRED: 07/04/2000

CHECK PREFERENCE:

1. TO BE PICKED UP. AT DLS BY PROJECT OFFICER

2. SHIP TO: 3 large coolers and bags for soil samples ne

IPloeae Include Bldg # and Phone #1 U.S. Army Hefferson Proving Ground

red to be shipped to site

1661 West J.P.G. Niblo Road (Bldg 125l

Madison. IN 47250

1(8121 273-2551

PART 5: SAMPLE ANALYSIS INFORMATION

DLS TEST PROCEDURE DESCRIPTION STD METHOD MATRIX NUMBER OF SPECIAL REQUIREMENTS/COMMENTS
CODE SAMPLES (REQUESTS FOR EXTRA BLANKS OR

803 Uranium in Soil G-002 Soil 5 Soil

586 Uranium in Water U-002 Water 9 Surface Water (1 gal Cubitainer)

803 Uranium in Soil G-002 Soil 9 Sediment

586 Uranium in Water U-002 Water 12 Ground Water (1 gal Cubitainer)

Table May Be Continsed on Next Page if Additional Space is Required.

Figure B-lb

I
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Sample Labels

Below is an example of a label to placed on each sample
container.

PROJECT #:
INSTALLATION:
POC:
SAMPLE #:
DATE COLLECTED:
TIME COLLECTED:
SAMPLE PRESERVED:
ANALYSIS REQUIRED:

Figure B-2

A-1 7



SOP No. OHP 40-2

Effective Date
Date Removed from Service

JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-

GROUND WATER SAMPLES

Exposure
Sample Sample Reading Sample Locations Comments

ID Date (IiR/hr) Temp Conductivity

pH (°C) (pMHOS)

Well @ D-Road and Wonju Road
Mwol (perimeter DU impact area)

Well between C-Road & Wonju
MW02 Road (perimeter DU impact

area)
Well between A-Road & gate on

MW03 Wonju Road (perimeter DU
impact area)

Well on South Perimeter Rd.
MW04 (Along south border of JPG)

Well @ D-Road & Morgan Road
MW05 (across Bridge No. 13)

perimeter DU impact area
Well @ C-Road & Morgan Road

MW06 (perimeter DU impact area)

M -- M .-MM- M - M- I' M-- M- M
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JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-

GROUND WATER SAMPLES

Co

Exposure
Sample Sample Reading Sample Locations Comments

ID Date (pR/hr) Temp Conductivity

pH (0C) (pMHOS)

Well @ Oakdale School House on
MW07 Morgan Road (perimeter DU

impact area)

MW08 Well @ Southwest Corner of JPG
(Along south border of JPG)

MW09 Well @ D-Road and Bridge
No. 22 (inside DU impact area)

MW10 Well on Center Recovery Road
(inside DU'impact area)

Well on D-Road between Morgan
MW11 and C Recovery Road (inside

impact area)

MW12 Duplicate or Split
Sample



MCHB-TS-OHP
SOP No.

Effective Date
Date Removed from Service

JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-

OHP 40-2

SOIL SAMPLES

Exposure
Sample Sample Reading Sample Locations JPG ID

ID Date (pR/hr) Code
Vicinity at

SOS1 intersection of C-Road (S44)
and Wonju Road)

Vicinity at
SOS2 intersection of E-Road (S48)

and Morgan Road
0.5 miles east of

SOS3 intersection at C-Road (S43)
& East Recovery Road

SOS4 Corner of Morgan Road (S47)
and C-Road

SOS5 Duplicate or Split
of

Well on south perimeter
SOS6 road along south border B-I

of JPG
West Perimeter Road

SOS7 at Fork Creek B-3

South Perimeter Road
SOS8 of JPG B-5

Well on SW Corner
SOS9 of JPG B-6

NOTE: Per letter from the NRC dated 7 Sep 99, soil sample
locations S6 and S8 that were previously sampled will no longer
require sampling. No other changes to the ERM Plan have been
approved.

A-20
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MCHB-TS-OHP
SOP No. OHP 40-2

Effective Date
Date Removed from Service

JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-

SURFACE WATER SAMPLES

Exposure
Sample Sample Reading Sample Locations JPG ID

ID Date (pR/hr) Code
West Perimeter Road

SWS1 Middle Fork Creek SWBS (Ml)
(exits JPG property)

SWS2 Big Creek SWBN (M2)
(exits JPG property)

Wonju Road
SWS3 Middle Fork Creek SWSE (M3)

(enters DU impact area)

SWS4 Big Creek SWNE (M4)
(enters DU impact area)

SWS5 Bridge No. 22 SWM (M5)
Big Creek

SWS6 Line of Fire SWS (M6)
Middle Fork Creek

Bridge No. 12 @
SWS7 Morgan Road SWSW (M7)

Middle Fork Creek
Bridge No. 13 @

SWS8 Morgan Road SWNW (M8)
Big Creek

SWS9 Duplicate or Split SWNE (M4)
of SWS
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MCHB-TS-OHP
SOP No. OHP 40-2

Effective Date
Date Removed from Service

JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-

SEDIMENT SAMPLES

Exposure
Sample Sample Reading Sample Locations JPG ID

ID Date (pR/hr) Code
West Perimeter Road

SES1 Middle Fork Creek (Ml)
(exits JPG property)

SES2 Big Creek (M2)
(exits JPG property)

Wonju Road
SES3 Middle Fork Creek (M3)

(enters DU impact area)

SES4 Big Creek (M4)
(enters DU impact area)

SES5 Bridge No. 22 (M5)
Big Creek

SES6 Line of Fire (M6)
Middle Fork Creek
Bridge No. 12 @

SES7 Morgan Road (M7)
Middle Fork Creek

Bridge No. 13 @
SES8 Morgan Road (M8)

Big Creek

SES9 Duplicate or Split (M4)
of SES

I
I
I
I
I
I
I
I
U
I
I
I

I
I
I
I
I
I
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MCHB-TS-OHP
SOP No.

Effective Date
Date Removed from Service

ANNEX C

SAMPLE LOCATION MAPS

OHP 40-2
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MCHB-TS-OHP

SOP No. OHP 40-2

Effective Date
Date Removed from Service

Jefferson Proving Ground. DUSampling
GROUNDWATER MONITORING WELLS

Figure 1: Groundwater samples (Sept. 1997)
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MCHB-TS-OHP

Jefferson Proving Gj
SOIL SA

SOP No. OHP 40-2

Effective Date I
Date Removed from Service

round: DU Sampling
hMPLES

S43 __

.Big Creek-!

mm I

7 ýJ'

,6 LW.
S44
. .

Fieure 2: Soil Samples (SeDt. 1997)

A-26



MCHB-TS-OHP
SOP No. OHP 40-2

Effective Date

Date Removed from Service

Jefferson Proving Ground: DUSampling"
SURFACEWATER & SEDIMENT SAMPLES

.I:i .4... ! F" o a d . . --

. ..) k t -: ' : ' 4 :

.....-."= i ,-K K.^.,. 9I

F Road

.) I 'i Ro4'=

• 1.5 :, 
.

_

'-'WA'' AR- 1

Figure3: .Sfaeaer Sedimet Sa Sept
sws~ , C Roa

4A•: M69 -'I ;"l __" ":
. . . .~~~ c r.e ek. • . . , 

l : -!
.

i 
=-WSW.

•-•,_ . ....... (_M7 V...i'• ... • ,-
, .! ". .} ""I ; " ' ) ,.• _ -'-L-.,w ,_ý C, t!6&:, 1i: ;.. ... • , "('

: ', :.: // .• ..! ' ; - . :!. .. ....
• - • ...- q l •A -: . .

T , !. ',.. I

Figure 3: Surfacewater & Sediment Samples (Sept. 1997)
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APPENDIX B

FIELD LOGBOOK
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Sm&ce to kOUNInteRSationaL LO ration
•GROUNDWATERSAMLE LOG

L4L

Project Number,
Purged by:
Sampled by:.
Checked by*

Jefferson Proing Guroudi

&
_______ & I _ __ _

Well Identification:.

bDate:
Oate:

.6' 1,D,, K--t1469 gal/ft

1.0' ID. K=4.08 gal/it

'WELL VOLUME CALCQLATION:
Circle diameter 3nd K used below:* 1VL.D. 0.0 K~.41 gal/ft.

41 706O 53gal/ft

r4~ Ic*Z'11 Well Volume;
Total Depth • L j1 Deptht• Water.... j.t He.ght of• wte olumn. ....
Height , wate column (_X1 ft) x K value L• ; ga•pId. = 1 Weo.volume I

Pu9 Volume.
IWellVolume L5-3q.Y.Alflons) x 3 =3 Well Voltures (it lln

Purge Rateý ( pm) x (m in) =I Well Volume
Purgeý Rate ( Pn) x C( min) =3 Well Volu~me

7-7_.47 14 _ On _

111- 4 4 t, f4t. 7,

ItA- I. -j 7wl • -.1* (P'l :'WIVW 'rA 41
V ' 4 A-~--4~4~--~'--4 ftG

- 1• ?l:l• .L ioý : I;.:',• . .. • L:/,,.'•J •-l•l• • .;

7T -f5,

T Time / Date Storted: --
Time PugeEd: __ ______

' Purge Method: Puxmp sailerDet oItk :, .. (ft)

Rm)Type n DPurge Rate. fg.r,,

" Water Quality Meter: H a -42. . . .

4a :W etllcavitetl?. ? eNo

Gn•,•oscontr;oller set NA• (Hertz}

SAMPLING INFORMATION:
Time Iwý Datesrlred: /E1211%i ySampled iy:: ,J 3 .

sample Method: Batter _ Other P=,•'
Gran . 'Cdmposde _____

RecbvrdrigW'L.
DuplicateSa~moiirtg; ..
Laho •:r .. L
CC3C Ioh __,_

Um

ADDITIONAL INFORMAT'lON Wle. ,l'rcrhn~ rtlt .e-rutrd r~et

.. ...... .d.r



GROUNDWATER'SAMPLE LOG

Project Name:ý
Project:Numb~er:

,Pu rged by.
S:ampledby
Checked by:

* Jefferson Provl/tg~Ground'
O1-1633-04-938t-3 10

~ & ~
_________ & _________

_________ & _________

.ojct Location
Date:

Date:-

6' 1.0., K=o1 469UaR/ft
8' [0. K=2,61 galift

1107 lb. K=4,08 gal/f

1LjUV L

I
N
I
i
IWELL VOLUME CLUA~M

Circle'diamther andi K used b~elow: V f.0-. Kz-Q041 gal/f
2" I D_ K=0:163 gal/fl,
4' 10, D K=0.6S3, gal/ft, ~~z4 z-

Set

I WellVYolume: "

To.al DeU . ~ t -. ...t .toWae ( j . = Heigh of wate coum L.,• ". -..... . •,: .

Purg Volume:Wilvoum

"i Weiol ume ... ( *.alns) xI•3, SWell Volumres... . . -.gallons).:
Purge - :0tt: T "X.. .... m.m•) 1ý f Well .Volume

Purg Rae ( g~r~xz(mi0 3 Well Vlume

o. .' Tw ... • O ".-RP purge' We:l .e. pt'o, .Purge,
'Tnt Ti I7JP/i1T1 Quantit ~Vatm ' tr 1  'Ra'te

. . .. JI 2 Z .... 21 1_

W E L L.. ......... ..... ... . . ....

: • :" : : :i . ,;' :. " ; . :• .. . : . . : .. . .

A

• .:t•.• '• :=•,:. • Id,,• ., ;.------.--,------::

- ~ ~ ~ 6 .. ... d).. ... . . .-. .. ::. :.' : ,'; • . ..

hl.- '%V

N

i

I
I

I

PURGE INFORMATION.

Time P1u e Eno: f4
Purgle Method: Pump X. Sailer.
Depth to Intake:, ___________f1
Pump Type an ID': .

Purged Volume:. i ..W•ater :Quality. Meteri: soii•e .u:..... e

How was Feld measured? .... _........ __... ._
Was well cavitaledYe___ No____
Water 6oniai nezediAoun.t NA

runfos ontrol'lerset . . ....... A .- 'Herz)

SAMPLING INFORMATION:

Sample meto .B e Oer. ___ _ * "m:rao: ..... Com.:o......_________
'P of Bottles Cletd _______________

Bottle P'eserwallves' _______________
Recover:ing WL: ____________"_____._

Duplicate•. Sa pn: •_____________ ._

N

I
I
IADDITIONAL INFORMATION Ie ete oitns rlesnbutit ni e:ednc5iaii!dor, (tIlr1

, .. : . *~. ..............................:......."...'....... " : " : "i; "... '* ' •b-l" . i" ; '" ::• •.• .• : • :,:. • -..: • .,•':, :• ..,-..:•.,/:(•.•:- :.:.. ,,.•.,•...:...• • .::•.__ • ,b- .
•~ ~ 6d k - . .



Wa o Sience Applications

G.ROUNDWATR SA M• LO G
ý. GROUNDW IAT.ER.SA .MPLE LOG;

project Name,

ParojeCt Dumo,
Puredbh

Jefferson Proving Ground:

AI 330498-1

:Well identiicalion:

Project Location:
Dale:.

Date:

87AID., K=1 4696 gail/I
8> DKý=461 gawl/

Madiswi, Indiana
"".

WELL VOLUME CALCULATION.

Circle dýameter and K used below:. 1- 1,0A 6:04.I.a Mift

0"ID, K=.653 gal/fl T~h J vvAA, S.ce
A. Well volume:
Twat al t Death ~ to WNaler.( f1- oL egt owaler. column gt
Height ol water column, t: z::fj x K value I.jRj.a/t `NWeil Volume
Purge Volume:
i Well Volume U(j. .- gallons) x 3 = 3 Wvell Volumes L±aos
Purge Rate (_ ._rij)p).x min) =I Well Volume-
Purge Rate ( - in pnx ( -min) =3 Well Volume

Timeo .. '. mSj.cm NTU n. my .uanfifv Volume Water I Rate.

110J~ ttl ' _. 5'1 A )

Atp 1A iii :'Icft-ý M tM
(It 1Io~ iLA~ I di. tb4

1:.I , IfusIts.* I1.,X-. lib. .I Itb -/

i64 11b.an I -A id

12.46:1a. -125it LIS ___LJ.4 ~ Is . J? 1A 1 L L ___.LLLZj
i34A• It# 4 le A4 C :&.,.i2 - ýAL.

,.t ~ * 4 ~ 9 "" ~" 4 ~ 4. ~ 4. ~ 9 4 ~ 9 P-'9-~,-
IAg<-::- A: '-Iz- I-.M=f: (j L"

I ~ 4.~fl-=4-~~ 4. ..4....A.... 4 ~ 9 ~44 4. ~ 4. ~&... 4. 4~.M.. 9 .9. ~ 4 MO...b~......

:I 2 S' w. 4~ rr1- , ý[. ibM

TT

9z40 9**-P4b:0jo It.0,5" I faJ- " : 1.
.I ý4t: 45 111'.. la" "1A .,;'Tb. .'l• ,• 1 A,.

-.----- 9 -.--.-- 4. ~ 4. ~-'-.-f-~~#' 4 -'--'-~-'-- 4. -. ~-*-=-#- 9 -~-4- 4. .- '-*-9---- 4 9 ~ 4. ~-w-4,.- I

PURGE INFORMATION: r

Timne Purge E nd:
Purge Methol- Pump X :
DephtholIntake: "-4'
Pumrp Type and ID
Purge Rate' 4

Waler Quality Mete: . L6',tiýba

Bailer__...___"•' (It):. :

SAMPLtNG.INFORMATION:
Time Date Started: 1iXV I ______

Saml. Metod Bailer,• __.______ Olhe•'. ..... .
:Grab: C poite
:# of Bottles Collected: 1 .' ly f:
Bottle Preseivatives%: W I- .N .
Recovrn WL ________4_______

COC Form:

______(gal)

How was yield measurec?

Waler cot.e.zdAmutNA
Grunfos controllerL se )t NA (Hertz)

ADDITIONALINFORMATION:, (ile. weather conitions. prob)Ifem7Senunecl rnint[riace 6oqUiredl' un.sutclon'ouo .elcj

::v4C•i :•, 0 1L) yli:•::• :: O-::,, 000•llH : : ...

B-9



Fro," scionce46 1oS/7ln-Iterntoa Cjoip aifn

.GROUNDWATE.RSAMPLE"L LOG,

Projet Name.
Projeo Numbery:
Puirged b~y:
Sampled by:
ýChaC)(ed by'.

Jefferson Provini i3round
O1011633-04T9304-10

&
t~

:Well ,ldeiiification:
Project Location:.

Date:
Date:
Date:

8• 1D.; K= 2AS gal/ft

:8- 10, -K 402 ga61

Madison. Indiana.

WELL VOLUME CALCULATION:
Cile.diameer and used betaI;lK=06 0 .ft.

4" 1L, .KsO653 ga/ft

Potig. Daept -tT -:666WiiL . rmu
41 Wel Vo0u me: I 3eWett f.ehtotwal ept lunch _ iI i)- ftl~xto ate I,16 Nin fwte ounf)

•e •ig to.ae u n. . ......vl e............
Purge Volume: .a
I Well Volty.%e 'f*J -q allons) x=3Well VolJumes lu& 5j).gallons)
Purgle lRate L g m . ....... m in) I Well Volumne

Purg Rat (gp ) x( .rln) %Veil Voldume

emp Un d Trbdity D.0 OPP P. gu jged" V ell 0E-'to Nture,
Tie H m~cm NLJ m~l my' Quantl& Volume ~Water Pate

0. 34S L 10,
4 •..e.. !. . . . : /i - . lb.: l. -_

.... .~ ..... . .• .. . . .. .....
Sp I.

... , :L .. .. .. W ... ..L_ _ .

.. .. . _ .... _ _ _ _ _ _ _ _ _... ... . . ...... . .. ... _ _ _ ___ __ : :_ __: _ _

I
I
I
i

I
I
!
I
I
'I
I
II

I
I
i

I

:PURGE lNF0RMATloIj4:
~**.d I

Time i Date Started:
trie Purge End: II/.d'
P u rq e• M ethod: P u m p : d a i ier_ _ _ . .. ..

ep Intolake: -
Pump Typ'e and:10•.P ,•R~e .Ib 4 -t .d " +Ipm S

Purged Volume: AO
.Walier Qualityi Metew Kyt U-22.7
Ho.was i•e•d m •asure.

Water containeriaed1Amunt NA:
f conlroler rel r NA (_ler'z

SAMPLING INIORMATION-

Sampoledý ny:
,sample :Metiod•::Bailer __Other___ Oth " i

Grab :4 o•mpite:
#of ote Coll ecte'd:Z +i L ~ i

Duplicute Sa-mpiing
Latoraicry.
:cCO Farm.;

4-. 2: ..

ADDITIONAL INFORMATtONr j.e Ietlk ~n~b, pfbeý ý eaceýrnsuA~ ~" r

I.. . .. .......



GR AScience Applications
From &ienoa to $otzuuons•' International C~ror'tion

GROUNDWATER SAMPLE LOG-

~'W1-4~iProject Name:.
Project:Number::
Pusrged by::

Sampied by:
Checked by:

Jefferson Provinq Ground
Qb1833~O4~381-3IO

z~zj
Well Identificaton:
Project Locotion:
Dalte:
Date:
Date:

6' fD., Kz1o469 galift
8' L.,, K=2161 gat/ft
1W0 ID, K7408 gatift

Madison, Indiana

WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" lD, K=.041l.gaetft

4"1.l

.10p

I Well Volume:.
Total Depth If. ! ft) Depth to Water vi t)Height of Water column ft)
Height of wVater columnn.xKvau all/t) Well Volumne :gaq
Purge Volume:
I vWellVolume gallons) x 3 3 Well Volumes : ,".g ailons)
Purge Rate ...... •pm) x _mr•in) I Well Volume
Purge Rate (gpm) xT.. ra n)IM. 3 Welt Volume

l.,.

t . .q 1-

.. .. ~~ . . . 6. , : : .... , . 4 1 " .' . ,
.. ... . i. ..: r -40 faI n,- , • ' : . .. ! " . . .,,

6 . . . f... . : . . . : . . . .. . v . .

'::::::1:: ~ ~ ~ ~ ~ ~ ~ ~ JC All. I ...!... J:~l -.. :.:;:. .. . . . • .. .. . .. .. i i.3 X , i
.......... , .. . < " S. L4 mr .a,4 r6 .6 T..

t ... . .. ... .1 .... . .... ... ..... . .. . ...... .. .. : , - : : .. . . rJ..:

PURGE INFORMATION:
Time I Da'te Slaned:ýt d:____________
Timepus r
Purge erDd Pum x Baile______

Pumr% Tpype ara ID: -dt

Purged Volume: ,gm

How was yieldtee re? 2

W swel cavlared Yi~No2
Watercninrzdmul . NA

SAMPLING INFORMATIOW.,
Time/IDt Star*Md

Grab ___.......__ ..._ Co:mpo•i

:LabnoratorT; ' .; ":

CCC, F m.. _____

'ADDITIONAL lNFORIATlCJON Iie twat er. orirfi*i*ns, po'm-:,,rd, ~ naeiir, ri'a ~~
1Awria ¶~ill A;1~ii1- rIltvH voq'"r, 4 0 .~. .pI Rt-1 1

0 4; 1



GR-- Scinc IaE LApplicatonsGrm 5cience /o So/•lons' International Corporation

.GROUNDWATER SAMPLE LOG

Project Name:
Project Number:

Purged by
Sampled *Y:,
Checked by:

Jefferson ProvinpaGround
O1-I633-04•.93Si143•0

__________ &
&

Well.Identification:
ProeteLocaton:
Date:
Date:
Date,

6" 1.0., K=!1469 gal/ft
8" I.D., K<:2.6]. gal/ft
I0"lO, K=4 08gal/f't

, Madison. Indiana

:;111131 im

WELL VOLUME CALCULATION:.
Circle diameter and K used below: V"LD-K=0,0419211ft

: Well Volume:: l.
Total , - Depth to Water ( 611: 6 t)t .Height of watetrcolumn )
Height of water cotlumn ( 16. 2;2 ft) x.K value tJ e. gali'ft) 1 Well Volumea ( 4 g a 1)
Purge Volume- ...

I.Well Volume C. 9 ) osallons) x 3 x 3 Well Volumne~s .±.4 .glos
Purge Rate ( gpm) x (_rmin) = I Well Volume
Purge Rate = gpm) m 3 Well Volume

.Tep C... ,Tur .ity •.0-. ORP Pu.e" Wel L. Ph to" ' pur",e
Timu Qua H rol- -. tume Water- Rate

;F. _ i t2

IAL 7-A4 t- tb

ý1. N.41 A~& Alb~

A- AA 2

A ,, AS:, .Lfte 7•.8.:-,2! -0d.• fb:q t>. 2,.•

d 4& 4(2: -AA2~

2. LL _--

:2, 1FA (f2 A4 4Q 39

'4g • i• : 0to C1 .•.. 4-.1S. -35 ":3:• I: • :•• .:..•J -I I.4& 1 :ý A. 1:•.0., it.: It 16 6... . .... 24P 11. b

'•:•4:•. : .._<•:•1•:• .ii •i4, . n, a : I~: 1 ,- , . - .. S ,• :,•./•':~ ~ 1 93. •.• •, 3. 1.: .. :1 , •.dJ I., to," : &i.:,.-J-E ý ... ;:,•.1i R> 2- :< 14, 21 el Ags ': -,,+ r ::4 ; • .1 :.• •,,,u

!
i
1

I
I
U
,

I
I

lwwzI
row v- I

PURGEit INFORMAT ION:

Time / Cate Started:.
C imePrc e End:

Depth to Intake,
PumpD Typeand. 911-:
Purge, Rate: A~ ý- ,t (qpml)
Purged Volumne: (gal)
Wanter QaiyMtr ob -~

Hnw was ield melsure -E
Was ,ell Yeslaed No
Water ~otieie/~utNA
Grunfos rcontroller set k2 NA tHertz)

SAM1PL!:N (I NFRMA iON :L'
Time' Date Started: 7L .

SamieM~~[3 ailer 0 Qtrr
Grab n Composite
9 of Botles Ci~~d

laeovenng WL4 .

L-t Form-
L•=, .o : ' ::• : • ... ,c:. ,. ,

'1"4~'to t ~ 3w 3ygi~~ ~B-12.
S~le~~i~~1~1,T~<



-ii• :o ScienceA plications..
ftmsaiince to Soluti ons'- Intemational Car.oron

GROUNDWATER SAMPLE LOG

Proiect Name;:
Piroject Number:

ue , by:
Chleckedby

Jefferson Proving ~3round
01 .i633-04.938t~310

~ & JA
_________ & _________

____ & ____

:Wel Identification.:
Projec Location'
Date,
Date:,

:Date-,

8'1,0D., K1.469 galif I
101 ID., K--.B1 glft:

Madis.. .. Indiana

WELL VOL•UME:,CA0U LATION:
Circle diameter:and K used below4: 1V I041 alfftl

27 10 -K7O63 ga.

4- W.0, K=0.653 gal/~ft.

Total'Depth (ýýjt) Depth to Water Vj. .t) eghofwater column L...t
H-eightof water column x K.value aft) I Well Volume
Puarge VolumQ:
: Well Vol ume ( ... ........alons):~. 3(3= Weil Volumes L, .qal ions)

Purge Rate . .. pm) x L...mn)r 1Well Volume.
Purge Rate (. pm.1 L.. n 3 WeI Volum

PURGE INFORMATION: SAMPLING INFORMATION:-
Time / Date Started: . Time /Date Started ___________

Purge Metliod, Pump 41 Baiier. Sample Method: 8aiter _____ Ole£. • ...
Depthto. Inlake.; _t0) (rab A
Pump Type and I0: Cof 'Bottles Collected-
PurgeRate ": _ _ _ _ _ _ _ 'ltl e rese vati ,::......
Purged Volume. (gal) RecVeng .WL .
water Quality Meier: Hvv DiUiat ap-22_____________4__
How was yield measured? _ __borapot_,

Was well cavIlaled? Yes N..o. CCForm
Water conlaNnerizediAmounl IA
Grurifos controller NA :',I (Hertzl

ADDITIONAL INFORM.ATION .:Wanr: it ,iiis



t", Sciene Appicaion

M 46notuGfoNDW- IntemaPnlECorpGration
GROUNDWATER SAMPLE:LOG

, t4 I
I
IProject Name:. ý

Project Number:
Pufged byý
:Sampled by.
.Checked by:

Jefferson Proving Ground
01 -1 633-04-938r-310

& £~*C..
__________ & __________

_________ & _________

:well! tdenlificalian:
Project Lcti

date:

. adison, Ir

• .:• '•.

WELL VOLUMEc CLCUILATiON:
Circle diameter and:K used below:.'!10

6ý 0',..K-=0..166. gal/t6 6.8 lD~,
K=1.469 galtftý
Kzi2.61 gal/ft.
K:4,08 gal/ft.I

I Well Volume: ."
TotaDept (3,..ft) D .epth to Water I).jL2J Height of water column', fj1 ty
HeIight of wazter c Iolumnl ($ Oft) xK value (ofJ.jal3 t 1 Well Volume (,j gal)
Purge Volume:.
I well volume. (1lo5 x 3 = ,3 Well Volumes ( " : ..... .. .gallon's)
Purge Rate. U.gpmi) x L ~min) = Well Volume
Pýurge Rate f- . ..gpm) x (.....mtn) Sý l 3NkVolu'me

.Z - .. .......
U

I

.1d iuv ci -7<?4

f~L Av~ .A __

~~L2JA 4I 4qxt tP nI 4 ~

2A.~~~~S 12YL i.~ ~_
Lý '. . -- ý "

I
I
IPURGE.INFORMATION:.

time I ale Started: _____

Time PugeEn : F;qý
Purge Metriod: Poump Bailer.
Depth to Intake: '- fI-1

Pump rypieandiD 13L.
Purg Rat:4'h. & ý61gm)

Purged Volume,: .. t. : ' .. (al):

Hofw was yield0 meas .u red'?
Was~well cal~lated? Yes. 3• No___

Water Co tatenzed~rfzl/mour NA
Gruritcos .¢ont ter set. :D ... . •NA fHertý

SAMPUNG INFORMATION:
Timre / Date Stanre~d: ___

Sampl .by. & ;
Sample e1thpod Bafler Y. Other •
Grab A.___ Cmoie ____

4 of Botles Coqtlected:
Bottle PreservatI ivfes: dv

Duplicate Samp)ýirtg AA
Laboratory 4,0Z.COG Form: ___________

ADDiTIONAL INFORMATION b tthtCndlo,

&

____ ____ ____ ____ ____ __B-14

... .......~

I
I
I--/ - - It . '1: wlý'../.?.' -:'. . - - :.f..-i 1;_,J -ý - Aq 72ý . U" , ý; -

-.- .



: S cRO UN W AIenER S A pP LE c to n s

GROUNDWATER-SAMPLE LOG

?7ý

Project Name:c
:Prject Number,:
Purged by:

Checked by:,

Jefferson Proving .Groun~d.

& A !Date:.

M.. adisonIndiana
: ." l: :; i: ' : :

WELL VOLUME CALCULATO :
eCirle diameter and K uSd beioW 1" 1D,. K=40)1. galift

.0L.1, K=P-.653.gal/ft

1 ID.: K-1,469 gal/ft
T" lo,, X=Za 1 gal/ft,
10": ID, K"ý408 gal/ft

1I Well Volume!::. "' : " " "" .". . . ,;;., • . :
%Total Depth ( 43. 2,ft - eth to Wateir (2..3.j) ý:Heih fwlrclm t# ~ *

Heigrit of water column , t x K value ( - ---- gallft) I well Volumne ( g al)
Purge Volumeo:

1"Well Volume L allons) x 3 3 Well Volumes ( ~ los
Purge Rate ( rm)x:.min) 1 Well Volume.

Tem p CG.F... . o 't.... 0.0. .OPP •Purged w eI l et i ft , Pu.e.. .

Time/Dt Slate _______ __1%___ Time/ate tared .~ n vIte pate

PURGE INFORMATION: SAMPLING INFORMATION:

Time Purge =rnd: ý ape y: ____

Purge Melthod: Pump x Ba' er ____i_ a pe Method: Bailer _ ____ Other _____

Dph Iantake, . Z!(t rt ~ oi ____

Pumrp Type and ID:. 0iA-T ~ ~ BottIes C")flertied;

Purged Volume: ,(a)Rcaei L

wv was /plryiedmeasurdLbt T
ýWps well caviatlaed? es No___OOFr:_____________

ADDI.i" N L iNFORMAI O . . . ' a':, iher: ,e i o ................ 'niru rrr * i ... .. . Cr lra un a i r/u , (

B-1 5



G Science AppmliatonsG

SGROUNDWATER SAMPLE LOG:

I
I

Project Namre:
Project Number:
Pucrged b!:
Sampled by:
C:hecked by,

le erson Provitg~Ground
01'-i633-04-9381'41 0

7 ,I
& z~zI

Project Location:

Date:ý

6"b.D, K= 1l.69 gallft
8W .0,,i Kz2.61 gal/It
1 0 ID, K"-408 ga/tm

Miadison, Indiana I

WELL VOLUME CALCULAT ION: .
Circle dIameter r.:and Used bellow. 1 D 41gl

4 I , K=,653gal/fft.

iWeltVolume:
To6al: Depth Yt 'So It) -Depth to:Water ( yr.., lt) Height of water column Ctaý 'kty
Heghtof wate co MQ x K value alt) : Well Vo.ume . .. ..
Purge Volume:.

Welt ~ allons) A 3 .WelVolumnes gAT~ltunsis
Purge Rate L.. "gprn xpm x i min) •1 Well Volume
Purge Rate• ( pm) X ( min)•= 3 weft Volurme

m• Pued V.'e • t ate . Rte

j • - Apt:' 1. _ _

I ''t lo MN

LL44kit. i d s

i

I
I
I
I
I
I

I
I
U
U
I
i
I
i

PURGE INFORMATION:

Tirime/ Date- Started:..A4.
Time Pu-rf E.: ____ _____

Purge.Methdi Pmp . x Bailer

Depth ant 0.1
r-ujrn Typen d tO:l .

SAMPLING INFORMATION;
Time- I Date Started: 1 AS
Sampled by:
Sample Method: Baiter:

Grab X.
Jet 'ter Coilectedý • .1 2.

Recovering "IVL. 1-
Ouplicate Samplihg- JW/j

Other -Pma

Purge Rate:
Purged Volume.
Water OUalibt. Me~ter:

!fZAV~ U-2 O n p

*How ,was 'yietd eas."rfedl. (At ~ la
W;IFw,l a~act YePS__ No_
Water Not~~lOAon NA

Grnfsoniners-et q, NA (H~em)j

abrtory:

AD0IrlONAL:Nt~~~~~OnMATION~- S An(onjlr~~i ,rýp;~ ~, ~ n f~r r
£5Tht~91.. ~ ~ ~ ~ crsr~ $i~p~ ~$~~ ~S i

l . J -4r, - C, IU: . D 1 '
"IU

SJ:



SScienc Applicatons

GRO.UN.DWATERýSAMPLE.LOG1

ProQecl Name:
Project Number :

Purced by:

sampled by:
Checked by,:

Jeilerson Proving.Ground:
01 -1633-04-938-f.310

Well Identification:
.Project locatioi:

Date:
Date:.Date:

40 1Lry
I 'I

:WELL VOLwUME CALCULATION:
Circle d.iameer and K used X O,651ft-

K = 10 , 06 3: gaL/f t;

2-T(6"l.D:' K=14691 galM,

10' 10_ K=4.08 g alift.

IWelfoltVrlume'
'Total:Depthý (2.:ft) Depth'to Wateral--~.4'*> ifHeght of witer colu~mn:L M:.
Height of water column (JE AICj Iff)x K value( L a1tt) 1Well VolumeL. .al)
Purge Volurme.

Purge Rate L .gpm) x mijnn) = I Well Volume
Purge Rate L.... )x- L tnin) = 3 Welt Volumeý

'57.$l~'4

V

Tftime'~Sc~ NU y Qualnit V"~iofit Wtr Rate

V4 __________1__0

_____________ J&_____'___4_ ___________ ___________ ___________ ___________ ________6__[____Q______ _____4j____ ________

WA ______j____

r~me !Dale SArtd I I UN.'

Time PurgeEnd: ___________

Purg e Mýethnod Pum.IM; ale______
Deptý to Unta~e: "
PumpTypeandtD.I WV.

Purged Volum e:

W~a Swell cata"'3ed? YesjL CcN $
,Water conta ,••..dmint:r NA.........A

&trollee, NA (. e .

SAMPLING INFORMATIONl:

Sampled by: &
Grabi x•. .. Crompslte, . ...___

#6f BottlesColt.,•ted: "_____-_ ._._. ..._-_-_:_ ..
Bo6tle Preservatives: l;' .... .

fziaar .. : P/ " ""COC i:• F ....orm:::• • :

AD01TIONAL INFORMATION e't' r 'lcs bm no'nenri'r.erer c 'ua)i/O? -

SL~<~~'~; 
. . :#.:..,;:•: :i:

~.L) . .~ .~.#:i&< 'I



... ..c..E. APplications

GROUNDWATER SAMPLE ILOG

Project Name::
Project Number:
Purged bjy:ý
Samipled by:
Cheocked by'

.6Jefferson P 6vi.g Grond
S...0t1-i633-;04-,9381."31i0

&

_________ &

Wel ;wi dentificationi:
Waeilproject Location
Date:

:Date:.

6' 1M0., K=1,469 gal/ft

8' 1,0,, K*2.61 gal/ft
10- D K*4.08 gal/ft-

... " Madisn. Indiana . '.

WEtLLVOLUME C6ALCULATION:
Circie, diameter and . used below. 1' 1. 0., K=U 41 gal/ft

2" 1.0, 1 Kj,0.1 alf

timel Volume:Total Dept" L.. .it). Depth to Water (.f2fj) = Height.ofwater column L:..Jt::i);

He tghitof watar column ---.-- t x K f.. v u ' .a v.ft I w1Weli Volume . ............

1 Well Volume ". •..allcns) x W3 ei3 WelVo6umes .•allons)
Purge Rate L .gpnm) x • mn)I Well Volume
Purge Rate t 1 .~gPM) x (m rNn). 3 Well Volume

Temp... ~ 'cw u1lly ORP -, Ptrged Weff,.[ Deplth t Purge
Time ol4H mS.m NTU 'm" Quantit .Volume water Rate...

_' -14 - _ - _.... " _I-. -' " """ " f .. -.. .- : . . ,,_ -. . -. , ... .. _

.___ -_• ___' _ ____"_ '__ __ -' | __ _ __ _I__ _ _ . ... __ __:__ __ _

:.I... . " ... __.. --.-. , ._.I .. . . ...... " ._ _"_.. .. _ __._ _

U
I
U
II

!
I
!
I
I
II

I
I
I

PUKPG INF'R KMATION:
Time./ Date Started': _

Fturge Mett'od" Pump x Bailer .

Depth to Intaike: _________

pur TVe ard Ic
Pu~rge Rawe: _________gm

Purged 0 Volumreý: __________ al
/ate,.r~ t•::O a "e. ou)

How was yeld measured? ,_.
Waswel awatd"Y"s . No

4ater contatretAzed;Amount '. NA
GQ nfos n.o •-oler set ..! r NA (Hertz)

SAMP~lLING INNJUtMAt tijr
Timne' Date Sai ,ed.

:Grab x..

Dupl~icate Sampling: . ..

Laroralor/:

COc Form:

&
Other

omposite

I
I

ADD~lnQNAL ijF 0 MAlOk I~ t-e aav~tos ~ oed ~ .o ' B-i 8

S~ 1\~5 'W~.\~,e~&~~\ 'Ay~ I



I
~-iScience Apopications!

GiROUNDWATER SAMPLE LOG

Prl 4 ame::
PtowýC' lumber:
Purged by:
Sampled by:ý

Jefferon-~ Pr3ovA-9ý1 ~r31

______ _____

• Well Id entification-:

Date:

8'l.,:K772i61 gal/ft
1O, iD, K=4 08 gal/ft:

Madison. ln8~a~'a

WELL VOLUME CALCULATION-
Circle diameter and.K used below: = 04Q 1 gal/It

4" LO., K-ý.653;gal/t.

I well Volu me.:
Total Depth ZL! )-Depth to Water..• fl) = Height ofwater column lftp L
Heightof: water€col0umn( .t) xKvaue a We
Purge Volume: -
I Well Volume • gallns)x-3 -3 Well Volurmes ( .ons . ..... ......
Purge Rate.L gmx rnn I Well VOlume
Purge Rate Opt". ) X"("•m) = 3 Wt.ll. Volume.

Tamp jCoend Turbjidty 0.6. ORP Purge IWell et t ug
Tim" T C PH mrS/cm NTU _mi :my Qunt .Volumne Water Rate,;... - .........

:..

.7RG N 7..7 -Z•

Ak k M-_ W.z N*.

PUR 10k INOMAt

Timre Purge End:' _____________

P•urge Method: Pump x Ballet_

Depth to Intake: ~ ~ i t
:Pump Type an~d 10D:
Purge Rate; I.. , (gpm)
Pu aged Voliume,
Waler .Qualty Myveter

How wasl~l y meal0 c?

vVa•er •onl 'tne, NA
Urun Os contrtollerset i 'cI NA .... (l-ert'z

4AWIrt•ItNL INFORMATION:-.

Time i Date.Started: ý
Sampled by:
Sample Method: Biler " Other .
Grab x 'Composm e

-. eofB ttles C ollec ted:

bottle PreservýativeS;:

.. uplare Sapli.ng:__
Laboratory:___________ _____

ADDITIO3NAL .NFORMATION nie , we•thercondlns problems encou.ler.d..a. nte.e... ... .

.......... ... ....... .. .... ...

B-19



Science Appl U in
Fmm:ýSience to Soutions'- :International orporaio

GROUNDWATER SAMPLE LOG

Project Namei:
Project Number:

Sampled by:
Checked by:

JL.efferson ProvjIn4G Groud Well Identificatio .:

iDa!e:

.Date•e

P" D, K-1,469 qalflft

10" ." ,~~0 gail/if

I
: .... .Madison, Indiana

WELt. Lv0.UME:CALCU.LATION:,
Circle damieter and Ku ed eo.W: 1'" I.O,. K=0.041 galitI

4"I, ~A3glf

1:Well Volume:
Total Depthl(. •. ft) -.Deptht OWaer( ft) ieight of ýater• c• n(. ..*__t)

Heignt of Water ýclm6 t x K v aliu .,, l/t) IVeWetVoium

Purge Volume:................. .

I Well Volume0(. ... .L9alOn6 )ý x3.. 3 WellO V lUmesL...............alons).
Purge Rate C_,..,,,,gm L r,,,,m n) = I ,Well Volume
Purge Rater L .. , .. bpm) x{ ._ _min) -3 Well volume

•-_ •S - N. -iI :3 .. -::. -,I = •-. - : -, ... . -...
I'e Co4 Tubta 00.1 ORIPure Well Det oPurge

pH mS1cm NTU m anijVolume Wa*e :Rate

litt

\ ' . ... . -.. .= - - =..

= _,_ _ , , , . - "" " " , _ _ ..... ' -,.-...

-U G N O ~ A lN -...... ,I -

U

I

I

I

Time ; Date Stamted: I
Time Pur-ge End: "_"

Purge Method: Pump x Bailer
Deth.to..Intake: - .. (ft)

Pump Type and ID b
Purge Rate, _______ _ .(9pm)

Pur ged Volume: (gal)

water Quality Meter": pba U-2#
How was vy eld measured
Was well cav;itated? Yes .... No

rU,1n ,r zeWAmO.n. NA
. .runcoS Contoller set E) NA: (ler)

.~If4W7LWPJV IIrJN~vMATIOKN:
Time:i Date Started: _

Sampled by: &

Sample Method: Bailer other__'_ te
Grab x Composite

#Iof Bo•tls-Collected: --_"

BOttl Pr'e *s e Lrva *t ,ives~ _______________

Recoveing WI..
Labor'atory -________________

COC Form.:_____________

I
ADDTIOAL NFRMAION(,. wathr cr~itin~,~rt~l/~ ~ured, .Maintenancia remiird, WWOl & iOr~ .~t

B-20

I



.U SC ence A"pplicats ons
'F- M Sif-ce 17, SOIUti0fls- International sCorpor-atio'n

GRO6U .NDWATER SAMPLE LOG:

Project Narme,
Pmrtec',Number,
Purged.yC :

Jefferson Provlng Ground
:01w'1633-04-9381ý310,

~zI~
. F-7-

Pr0 ectl Localloev•

Dat•e:

D.ate:

10" 1 D, K=4 C48 gal/ht

tA~h~1
Ma~i~son. Indiana

WELL VOLUME CALCULATION:
Circle diam.eterandl Ki used ...ow. 01, K-004. al/ft

.4" 1,D.. K4,653 galltft

I Well Volum.e:
Totl eph ~f~I&jt Dept to WaeI~ ~ ?t) iHeight of waler column (~~~t

Hleggnt of water cowmn IJ,, ý S I) lx Kvalueý/ ( ~~gal/t)~ v' Well volu'rie. (.fjL- g - -):
Purge Volume 

.... . ..

1 W ell Volume ( 41ons)x 3 3 v oluomes L. ••ons..: ... ........... . .................... .. ...
Purge Rate m: .<pn)h= . I We Volume.
Purge Rate .Well Volume

Temp. Cond Turb- ... y D•.1 ORP Purged Well Depth.to. Purge
.:Time C 1I msbm :NTU mg/I my 06antity Volume water Rate

. .Z. . i: q. : .,I

. .. . ....... ........

:- : :; : • . .:. i: - : : I . ...- : . .- L iI• • " .. . ... .. " 4 L ... . .. .. .
.. . .. . ... ... .. .. ... . . . .. .. . .. • wj j.. . .. . .. . . . . .. .... __.. .

"6 2... . ... . ... . I: : • . ;: 7 :E ... t ( : : : : ....... .... . . , . . . .. ....._;

• ....- : , ,* - : , - ,- ... . . . . . __.. .. .. . .. . •. . .

. . ... . .. . .. , _" _. _ _ __. . .. . ... .... :_ _.. . . , " ._ _ . ._ , :. .. " I : : ':

_ _ 3- • • " , _ __: __... • . ... _.:: •.. . • ;.

. 1, 1^'S - ý - ý I

PURGE INFORMATION: SAMPLING INFORMATION:
Time/ Dae Strte: Y~'Q.~ liene Date Started: .

Time Purge End: , - . , " Samied. by: &

Purge :Methd: Pumrp: x Bailer.. Sample. Memod:. Baile• • Ote WN."
Depth to Inlake*: L~4, 1 '5: J~t) Grab c Co *site _____

Pump Type and. ID " L : ":&• # of Bottles Collected: .
.Purge Rate: t(grm) :9ottle preservatives:
PFkrgec Vowume: (gal" Reco ve• • ..-g WL:Water QualityMeter', . :'r,• uJ-•z# D upli.cate .Sampling:. _______________

How was yield measured?' Laboratory ____________

WasVwellcaitated? ýeS1j-NO7 .. COC Form•:
waet& container~zed/Arnount ___ ,_________

Grunfosin conltler set n NA (Hertz)

ADDI•ONAL INFORMATION ce•ie weahiner c g r.. mi.fnIe rq red usual C .lorlfodo (.reto

&N,%L

9-21



SAMPLE LOG SHEET
PROJECT NAMEý.:. PROJECT NO:;

SAMPLE NUMBER: & . \ ..

SAMPLING LOCA7&N COoDE:

ATECOLLECTED (MM/DO1A30 V
TIME:

SAMPUNG POINTfCODE:
DESCRIPTION;

NO#RTHfNG: _____ ATI'_____ ELEVATION:

.SAMPLE DEPTH:CODE: '___._:_TO
SAMPLE MEDIAXCODE; . ............ DESCRIPTION:

BLS

!

I
I
I
U
I
I
I
I
I
I
I
I

WETHER: .. :
F1ELUQOBS VATLONS:' )

ACTFYT ES IN A A
h kl

N. I r. AN 1Aa'r A I ti 4f

FIELD MEASUREMENTS READING UNITS SER:AL NO . LASTWCALIB.

RA I 0ACTIVITY,.: ' .. ... . ..... . . ..
TEMPERATURE:. ______________ _-_•_"_.. . . .. _ _....

..... :. ... ' p H : : .. .... . . .

CONDUCT]VIM, _________

REDOX:,_______ _________

ORGANIC VAPORS- "___"_". . . . . . _"......._". . .. .. .
TURI: TY:..__...._______. ,_ _ _ __:_•

• " OTHER • :: .... _____ __ ______ ___._'_

SAMPLE TYPE , GRAB 0 SPATIAL COMPOSITE r TIME:COMPOSITE
O QC TRIP.BLANK t QC RINSATE t C IELO BLANK

a. OTHER (SPECtIFY)_

SAMPLE COLLSECTEL!..YES Q NO SAP SAMPLING P ROCEDUJRE WAS t=OLLOWEO: YESb J NO

1#:SAP WASNO6T FOLLOWED, SPECIFY WHAT DEVIATIONS WERE. NECESSAAYAND WHY:

Recorded By:
(Signa re)

00Checked. By:
(Signatu4re)

I
I

... ..... I1

B-22
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ESAMPLE LOM SHEET
PROJ ECT ,NAME:; PROJECT NO..

SAMPLE I)NAiM8ER,:

SAMPLING LOCATI(Nq3QqE:
DESCRIPTION..:,sw

DATE:CO LECTED (MMIDDOIYY:
TIM8.

- .- ý 14 - . 11 .. -
SAMPLING POINT:CODE:
• ESCRIPTION-"

NORTHING:, _ _ _ EASTING: .... _. ..... ELEVATION: _

,SAMPLE DEPTH: CODE: _ _: TO
SAMPLE MEDIA CODE:_____________

WEATHER .:.
FIBSEE ......

• . .. ...... . .. .. ..., BLS :
DESCRIPTION:

A CTI IN '

N INM NA 7

NJ
F)ELD REMENTS READING UNITS .SERIAL .... :T CAL.B "

RADIOACTIVITY: _______

TlMPERA-TURE. ___ _______ _________

CONDUCTIVITY.-______ _________

REDOX; ______________

,ORGANIC. VAPORS: ________________

TURBIDITY, _______ __________

OTHER MA __________________

SAPE YE:'.GRAa. 0 SPATIAL COMPOSITE i TIME COMPOSITE
O Q TRP LAN 0OG R1NSATE Q O FIELD BLANK

.Qý0 OHER (SPECIFY

SAMI'LE COLLECTF0*VYES,%0 NO SAP SAMPLING PRIOCEEDUMREWAS FOLLOWEDt: i'ýEs ' No
IF SAP WAS NOTFOLLOWED, SPECIFY WHAT DEVIATIOS WERE NECErSSARY AND WHY:.

Recorded By:. SPG, QC Checked By:
(Signature)

- ."41 . V!(P w .)O $.9.o

B-23
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..SAMPLE LOG SHEET"
PROJECT NAME:. ý), "•r PROJECT NO: .

SAMPLE IL) NUMBER;.: :••DATE COLLECTED (MMDD, );..I.

SAMPLING LOCATI N CODE:
DESRIPTION:..

SAPLIN POINTCODE:____________
DESCRIPTION.

NORTHING.: OEASTINO: __ ._ .. . .__ . ELEVATION:

SAMPLE DEPTH CODE: ______: TO
8AMPLE MEDIA.CODE:_____________

..... : • BLS ,
DESCRIPTION-

WEATHER:; ACtViVES IN ARI.. .
FiE [OSER .'T i 8: :.: ::::i :, :

:~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~.. ... .......... J/ :::: "....";" .. : ..

.. .: .. . .. .

FIELD MEASUREMENTS:: READING UNITS SERIAL NO;. LST.C •LS.

RADIOACTIVI.Y. . _____:_"_: ___''"_

TEMPERATURE•; . ... ... ..._ __I_____... . .... ..

CONDUCTIVITY: _ _ _ _ _ _ ... ___,...____.. __

REDOX:: ___,_
DO: _ '_"

ORGANIC VAPOR$: ___________ ________

TURBIDITY:
OTHER Z iZ _________

SAMPLE TYPE: GAB . SPATIAL.COMPOSITE 0TIME COMPOSfE.
0 OC.TRIP BLANK' 0 QC: RINSATE Q 00 FIELD LANKI(
a OTHER (SPECIFY).

SAMPLE :COLLECTED:X YES XNO SAP SAMPLUNG PROCEDURkE WAS FOLLOWED 0: Y YE: 'S' NO•
IFSAP AS NO FOLLOWED, SPECIFY WHT. DEVIATIONS WE~RE NECESSAR AND WHY:i

I
U
I
i
I
I
I
I
I

I
I
I
I
'I
5
I
I
I
I

Recorded By:
(Si~ r

QOChecked By:
(Signature)ý

IM(Pe~99
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SAMPLE LOG SHEET
PROJECT NAME: ,PROJECTUNO:.

SAMPLE . NU1MER: DATE COLLECTED (MM/9DDIY)-

SAMPLIN Gtb LCA'T-ONCoOEm.DESCRIPTIO

-SAMPLING POINTCODE: ........ ....... . ........

DESCRIPTION

NORTHING . . .. __TING: ...._......_ ELEVATION:N _ _

SAMPLE MEPTH CODE: _____: OTOWSAMPLE MEDIA CODE: _______DSRPIN
h I (z

D,

WF-ATH4ER: A IVIT ES INA R A..
FIELD 0-83ERVATIONS- ec

lt M ,'S _*6y-

A VýýA cr-A;As &-Uws I& eý; l lm II I I • 1

FIELD: MEASUREMENtS READINo :UNITS SERIAL NO. LAST CALIB.

.RADIOACTIVITY: Z -
TEMPERATURE : "

CONDUCTIVTYý c0 All ~ ______

:ORGANIC.VAPORS: ____ ________:TURBIDITY .. .___ "______:,;,,',;,,;:.. . : ; ,

SAMPLE TyPE: "I GRABs 0: SPATIAL COMPOSITE .0. TIME COMPOSITE'
Q QC TRIP.BLANK. - OC RINAE... 0 QC FIE.DBLANK0:p :oT ER (SPECiFiy) .,_____...__.____..._ •...

SAMPLrE COLLECTED:,fl.YE. S 0: .NO SAP SAMPLING PROCEDURE WAS FOLLOWED *yYES : r NO,
:IF SA WAS NO 1 1:0 ... LLO.WEO : .SPEC.FY WHAT DEVIATIONS.:.RE..:E .W.E. , NECESSARY AND WHY.*

Rrcordedý By
na~

QC Checked By:
(5igoaturp)

1) 1 01,00( ptl ýl V.040WN

B-25
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I

SAMOL lt. SWEET-
PROJECT NAME:. .PRibECT N.0:

SAMPLE. ID NUMBER.: DATE COLLECTED (MM/DDIYY): V
TIME:r

SAMPLING LOCATIO -COD ..... .. "a.. .... ....

DESCRIPTIO N: %X,
.iSAMP•LING POINT CODE: .________. ___

DESCRIPTION

NORTHING: .... ....... ;EASTING: ...... _.... ELEVATION:_

SAMPLE: DEPTH CODE: : TO .. ...................... . .B LS
SAMPL MEDIA CODE: O_:ESCRIPTION: .. ................

WEATHER: ACTIV TIES
FIELD OBSERVA INr.

FIELDO.MEASUREMENTSr. .. RE.ADING .UNiTS SERIAL 'MO. LAST0CAl..

RADIOACTIVITY,
TEMPERATURE:_ . ;',..

[:H: .___ ...___.....

CONDUCTIVITy,_______

Do-
ORGANIC VAPORS! _____ ________

TURBIDITY;:*_________
OTHER &6k: A r ,. ..

ST IAL.COMPOSITE 0. TIME CO.POSIE
U CC TRIP BLANK: 0, QCERINSATF 0l QC FIE-LD BLANK
P OTHER (SIPECIFY)

SAMPLE COLLECTED: $ Y ,ES 0 NO SAP SAMPUNO PROCEDOUR E WAS FOýLLOWED:; vYtg oýNO
IF SAP WAS NOT FOLLOWEDr SPECIFY WHATrDEVIATIONS WER~E NECESSARY AND WHYý:

I
I
U
I

Recorded By; 'QCQ Checke y:
... . (.signature): ..

B-26
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SAMPLE LOG SHEET
PROJECT NAME: I RJETN:

SAMPLE ID10 NUMB1E.R: bATE CO.LLEC.TED (MM/DD/NYY-.- &
TIME:

SAMPLING, LOCA1JOklCODE:ý

SAMPUN POINT CODE:
DESCRIPTION

NORTHING: EASTING::. ELEVATION:.

:SAPLEDEPTH CODE:, TO
SAMPLE MEDIA CODE: DESCRIPTIONm. ._.... r _,.. .....

BLS

WEATHER- :i ACTIVIIES IN ARE- ,.
FIELDo 0SERVATiON .... .

.... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ......... •..'i : • '.• :., . ... . ......... . . .

FleLD MEASUREMENTS: READING: UNITS. SERIAL NO: LAST:'CALIS.

RADIOACTIVITY: ______ _________

TEMPERATURE.-_______ __________

PH: ._.__-______:_....

CONDUCTIVITLY: ________________

REDOX: _ _ _ _ _ _ __ _ _ _ _ _ _ _

OQRGANICLVAPORS:L9 LT_____ ________

TURMIITYý:__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

mOTHER __ _ _ __ _ __ _ _ __ _ _ _

SAMPLE TYPK.., GRAS 0SPATiAL COMPOSITE b. TIME COMPOSITE
0QC TRIP B~LANK 0C: OC RINSATE9 0 QC F~IELD BLANK

Q OTHER (SpECIFY) ________

SA MPLE COLLECTD qtr 0 0 NO SAP SAMPUNG pROCEDURE WAS F0LL0WVEMS YES: Or
IF SAP WAS NOT FOLLOWED.L SPECIFY, WHAT DEVIAI1NdN %i: 'NE~tiSARYAN :WHY"

. ... .• :• •O,•C nVT -:.: ..... . (• : .• .• , .-. ....--.. ...--.... .. ..

Recorded:By:.
... ginat u

QC Chicked By..
(Asignature)

s99Oj ~
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SAMPLLELOG SHEET
PR.OJECT.NAME PROJECT NO:

SAMPLE ID -NUMBER:.

DESCRIPTION: I .o~r

DATE COLLECTED :(MM/DDfYY): -I
TIME:.

SAMPLING POINT CODE:
DESCRIPTION

NORTHING,: .... ...... EA TING:. ..

SAMPLE DEPTH CODE: ______: To
SAMPLEVMEDIACODE:;. . .

ELEVATION"

BLS
DESCRiPTiON .:

WEAT ..•ON ACTITIES N AREA:

:FI ~ ~ ~ '.;V~o

FIELD MEASUREMENTS REAbING UNITS SERIAL NO. LAST CALlia.

TEMPEPATIJA___________
iiiiiiiiiiiiiii IrlII_"_ IIIIII_

CONOLJU___________

.ORGANIC.VAPORS ........ ____"_..._____..._____

TUJRBID$'. E~1Z_______
OTHER A,: T ___ _: ___. _

SAMPLE TYPE: GRAS 0 SPATIAL COMPOsiTE u :TME COMPOSITE
U OC TRIP BLANK 0 QC RiNSATE : :QoC FIELD BLANK
o OTHERk(SPECIFY)): _ ........ . .

SAMPLE COLLECTED: •M'S 0h N'O SAP SAMPLING PROCEDURE:WASý:FOLLOWED;. YES::j.NO
IF SAP WAS::NOT FOLLOWED, SPECIFYý wHAt EViATIONS WERE NECESSARYAND WHY:::

U

I
I
I
I
I
I
U
I
I
I
I
I

I
i
I
I

Recorded By:: QCý Checked. Bly:.___________QG::Ce~kedBy!. : (S~ignature)i

B-28
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SAMPLE LOG SHEET
PROJECT NAME; PROJECT NO:

SAMPLE ID NUMBER:' DATE COLLECTED (MMIDD/Yy) t.: AW
TIME:

SAMPLING LOCATIOINCODE:.
DESCRIPTION: Žts. S*
SAMPLING POINT CODE: " "

DESCRIPTION

NORTHING: EASTING; ELEVATION:

SAMPLE DEPTH CODE: ._ : TO . BLS
SAMPLE MEDIA CODE: DESCRIPTION: " _

WEATHER: ACT IT •EIN AEA:
ýF EL OI3SERV TIONS-

&V4*\C)-

FIELD MEASUREMENTS READING UNITS SERIAL NO.. LAST CAL. 10

R A D IO AC •TrV IT Y : . . ._ _.. ._._--- .. ... _... . ._- - ...
TEMPERATURE. _"_..:

CONDUCTIVITY. Z "M_____
RED OX _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

ORGANIC VAPORS.&_____ ________

TURBIDITY,_______ _________

SAMPLE TYPE: ) GRAB .SPATIAL COMPOSITE C. TIME COMPOSITE
OM0 TRI1P BLANK 3I 00 RINSIAlT 0 00 FIELD BLANK:

oD OTHER (SPECIFY).

SAMP LE COLLECTED: cl..YES J NO.SAP SAMPLING PROCEDURE WAS FOL.LOWED: AESZ 3 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WNHAT DVIATIONSWERE NECESSARY AND WHY.

Recorded By:
igg tu

QC Checked By:
(Signature)

99.0 1 M(P6$ V0411$O9 FTPI•- 1215, Ki~visiui Cl. 4;o7,t99
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:SAPL LOO-HEE

SAMPLE ID NUMBER:' \.)4 W.

SAMPLING LOCATIOjgODE:
DESCRIPTION:

SAmPLiNG POINT CODE:,
DESCRIPTION

OATE COLLECTED (MMDIOOYY)YA
TIME:

NORTHING: EASTING: _ELEVATION:.

SAMPLE DEPTH CODE: : TO ___
SAMPLE MEDIA CODE: DESCRIPTION:

WEATHER!, &t :(Z ACT IVITIES 11NAREA.,

FIELD O8SERVATIO .:

-44 - Al ggL. -4 ~ r dL.t..

FIELD MEASUREMENTS READING UNITS SERIAL NO, LAST CALtS,

RADW OACTIVITY'i .... ___ _________-... ,

T E M P E R A T U R E : _ _ _ _". .. . _ _ __.. •_ _..... ._ _ _ ... ... _ _ _ .
• .,. .... P H : " .. .: ' . .

CONDUCTIVITY:. _ _ _ _ , _I __ ___:_:__,I_______"

00:•_,___r_ r .___ _ _______ __ .________

O RG A NIC VA PO R S '. ---------- -.--__ _ __.. .... . .

O T H E R _ _ _ _ :_ __"_.. _"_ _ .. :_ _.. ._ _.... ... . .

SAMPLE TYPE: , GRABa 0 SPATIAL COMPOSITE 0 TIME COMPOSITE
0 OC TRIP:BLANK U QC RINSATE Q (iC FELD BLANK
aý OTHER (SPECIFY) .......

SAMPLE COLLECTED: I YES: 0 NO SAP SAMPLING PROCEOURE WAS FOLLOWED: t YES J NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT 0EVIATIONS WERE NECESSARY AND WHY:

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

I
I
I
I
I
I
I
I
I
U
I
I
I
I
I
I

Recorded By:
10s NUigna. e I -

QC Checked By:
(Signature)

I
I
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SAMPLE LOG SHEET
PROJECT NAME: PROJECT NO:

SAMPLE ID NUMBER: MN r

SAMPLING LOCATIt# CODE:
DUESCRITION: Av-c

DATE COLLECTED (MM/DO/YY):
Ime~

• _o

SAMPLING POINT CODE:,
DESCRIPTION

NORTHING: EASTING: EILEVATION:

SAMPLE DEPTH CODE: . ..___ TO
SAMPLE MEDIA CODE:_______ DESCRIPTION'.

SLS

WEATHER: llw'fvf-ACTIVITIES IN .Ai•A ....k

FIELD OBSERVATItQSg 

..

FIELD MEASUREMENTS READING UNITS SERIAL NO. :LAST CALtS.

.OAIOACTIVITY: :7z -

TEMPERATURE: -- _.. I "... . . . .___' _

CONDUCTM TY . . ..... .I ." ... _.. . .
R EDO X: : _.. _. :. : __... . :.._".. ._.._... . .. . .

ORGANIC.VAPORS: ____ ___ ______ ________

TURSIDITY.: I _ ,_:___ , I .__...... _"_... . ___:I-_._ ___" _"
O0THER : 2 dL.

SAMPLE TYPE: ? GRAB D SPATIAL COMPOSITE Q TIME COMPOSITE
0 QC TRIP BLANK 0 QC RINSATE 0 QC FIELD BLANK
D OTHER (SPECIFY)

SAMPLE COLLECTEDj:UYES j NO SAP SAMPLING PROCEDtURE WAS FOLLOWED:n YES J: NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARYAND WHY:

.Recordedoy: CC Checked By:
(Signature)

F1P~~~ fi7 IS rp419

B-31
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I
I

SAMPLE166 SHEET
PROJECT NAMEý* PROJECT Noill,

I
SAMPLE ID NUMBER,: b-ý5 0( DATE COLLECTED (MMiDDIYY): /0 - 87' -:TIME: . _c 5

SAMPLING LOCATION CODEOS
DESCRIPTION: S.t; rt .

SAMPLING POINT CODE:,

DESCRIPTION

NORTHING: EASTING: ELEVATION:.

SAMPLE DEPTH CODE: : TO
SAMPLE MEDIA CODE:_

SLS
DESCRIPTION:

WEATHER: S5~ C
FIELD OBSER VATIUNS:, Z'. lo -44c,'

TIVITIES IN AREA:

8LS
L 4 .0 . . .. . :... • , :. . . . f .. -A n

.... ... .- _ _ . .

FIEL:D: RASUREMENTI S: READING _UNITS "8ERIALNO. LAST_ ALIB

pH:;

CONDUCTIVITY:

REDOX:

ORGANIC VAPORS.,___________________
TURBIDITY:, "j"_.... _ ..... . . ______.... .. _ : _.." . .. _... . ... . .:

r" OTHER __ .__ "_ _ _ _ ........ ___... __..... __...._"_...._....

SAMPLE TYPE: VGRAB .SPATIAL COMPOSITE Ci TIME COMPOS.ITE
0 QC TRIP BLANK 0I QC RINSATE U QC FIELQ D3LANK

0 OTHER (SPECIFY)

SAMPLE coLLECTED: ?YES ýD NO SAP SAMPLING PROCEDURE WAS FOLLOWED: 3 YES U NO
IF $AP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECEZSARY AND WHY:

I
I
I
I
I
I
I
I
U
I
I
I
I
I
I
I

Recorded-By:
•ignaturw

QC Checked By:
(Signature)

191 I M0165V6t4i099
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SMPLE.LOGSHEST
PROJECT: NAME:, \i. . PROJECT NO:

SAMPLE ID: NUMBER:.%-W1ý , DATE COLLECTED (MM/DDIYY):
TIME,:

'SAMPLINGL OCA§T:Ng O DE:
DIESCRIPTION:

:SAMPLING ,POINT -CODE:
DESCRiPtION

NORTHING:, ATtNG: ........... ELEVAT.10N _______

SAMPLE DEPTHICODE: ______: TO: _

SAMPLE MEDIA CODE:__.__________ DESCRIPTION:
:BLS:

ACTIVITIES IN AREA:

FIELD MFASUREMENTS :RE.ADING41 '0 UNITS SERIAL NO.. LAST CALlI.

RADIOACTIVTY: _________

'TEMPERATURE: ______ ____ ________ _____ _____

CONDUCTIVTY: ____ ___ _______________

.REDOX: _"::[.___.. . ._:_... ... _"_____ ..___

ORGANIC VAPOR$: _.:_.._ ___._..._............... .

OTHER:. 7 ... ___.. . .. . . ..... __.......

SAMPLE PE, : GRABT U: SPATIALCOMPOSITE G TIME COMPOSITE
O: :QC.TRIP :8LANK :0 QC RINSATE 0 QC:FIELDBLANK
M: OTHER (SPECIFY) ....._•_....___

SAMPLE COLLECTeO.'30YES ONO: SAP:SAMPUNG. PROCEDURE WAS.FOLLOW EO: YES NO
IF SAP WAS :NOT FOLLOWEMlSPECIFY WHAT DEVIATIONS WERE NEFCESSARY AND WHY,

Record..d - ,.
~i~uet~

OC Checked By:
(Signature)

: 9941.11NIM63 VOOST)

B-33
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C. DATA VALIDATION SUMMARY

C.1 GPL SDGs 810035, 810048, 810072, 810092, 810094, 810155, 810180, 810211

This report contains the results from the data validation technical review for the Jefferson Proving
Ground (JPG) Environmental Radiation Monitoring (ERM) October 2008 samples and analyses that are
associated with the above-referenced laboratory and sample delivery group (SDG) number. Surface water
sample SW-DU-003 was not collected because the sampling location was dry. These data points have
been selected for data validation, and the sample data summary sheets on the following pages specifically
identify the samples and analyses associated with this validation review.

The JPG validation technical review was conducted in accordance with the U.S. Environmental
Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional Guidelines for
Inorganic Data Review (July 2002) and Science Applications International Corporation (SAIC) Quality
Assurance Technical Procedure (QATP) No. TP-DM-300-7, Data Validation (Revision 0, 2/2004). The
validation technical review was based on the information and documentation supplied by the associated
laboratory. The analyses were evaluated against criteria 'established in the related analytical procedures
and the JPG data quality requirements.

The attachment to this report provides the sample data summary sheets for the samples associated
with the above-referenced SDGs. These summary sheets identify the analytical values and the qualifiers
for each sample and parameter. The attachment also outlines the validation qualifiers and reason codes
used in the validation of the data.

Report Summary

Total Number of Samples 34

Total Number of Data Points 102

Total Number of Rejected Data Points 0

Percent Completeness (approval to rejection ratio) 100%

C.1.1 ANALYTICAL CATEGORY: RADIOCHEMICAL

0 Uranium-234 (U-234), Uranium-235 (U-235), and Uranium-238 (U-238) were determined by
alpha spectrometry (American Society for Testing and Materials [ASTM] D3972-90M).

* Groundwater and surface water were analyzed in SDG 805042. Sediment/soil samples were
analyzed in SDGs 804157 and 804185.

1. The following items (as applicable) have been addressed during the validation review:

* Sample custody, integrity, and preservation Quality control (QC)
* Sample handling and preparation - Calibration checks and background
* Holding times 7 Preparation blanks
* Instrument calibration and performance - Laboratory control samples
* Dilution factors - Field blanks (if available)
* Detection limits - Field duplicates (if available)
* Laboratory background and carry-over - Chemical yield (tracer recovery)
* Overall assessment of the data - Laboratory duplicates.

C-1



i
2. The above items were found to be acceptable, except as follows: I

" Overall Assessment of Data-U-234, U-235, and U-238 sample data with results greater than
the minimum detectable concentration (MDC) were qualified as estimated, J, reason code 37 in
instances where the associated error was greater than 50 percent of the sample result.

" Tracer Recovery-Tracer recoveries were slightly elevated in samples SS-DU-001 SAIC1OE,
SD-DU-007 SAIC1OE, and SD-DU-008 SAIC10E. U-234, U-235, and U-238 sample data
results greater than the MDC were qualified as estimated, J, reason code 3,8 in these samples.

The attached sample data summary for soil and water samples provides the qualifiers and the
appropriate validation code for all samples.

I
I
I
I
I
I
I

I
I
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SAMPLE INDEX

Laboratory: SDG #:

GPL 810035, 810048, 810072, 810092,
810094, 810155, 810180, 810211

Client Sample I.D. Laboratory Sample I.D. Date Collected Analyses Performed

MW-DU-001 SAIC010E SAC08-8860-01 10/23/08 Isotopic Uranium

MW-DU-002 SAIC010E SAC08-8748-02 10/10/08 Isotopic Uranium

MW-DU-003 SAIC010E SAC08-8769-01 10/7/08 Isotopic Uranium

MW-DU-003 SAICO1ODE SAC08-8769-02 10/7/08 Isotopic Uranium

MW-DU-004 SAIC010E SAC08-8711-01 10/6/08 Isotopic Uranium

MW-DU-005 SAIC010E SAC08-8812-01 10/21/08 Isotopic Uranium

MW-DU-006 SAIC010E SAC08-8829-03 10/27/08 Isotopic Uranium

MW-DU-007 SAIC010E SAC08-8769-03 10/7/08 Isotopic Uranium

MW-DU-008 SAIC010E SAC08-8748-01 10/10/08 Isotopic Uranium

MW-DU-009 SAIC010E SAC08-8803-01 10/14/08 Isotopic Uranium

MW-DU-010 SAIC01OE SAC08-8829-02 10/27/08 Isotopic Uranium

MW-DU-011 SAIC010E SAC08-8829-01 10/27/08 Isotopic Uranium

SW-DU-001 SAIC10E SAC08-8870-07 10/11/08 Isotopic Uranium

SW-DU-002 SAIC1OE SAC08-8870-05 10/11/08 Isotopic Uranium

SW-DU-002 SAIC1ODE SAC08-8870-06 10/11/08 Isotopic Uranium

SW-DU-003 SAIC10E NA NA NA

SW-DU-004 SAIC10E SAC08-8870-01 10/11/08 Isotopic Uranium

SW-DU-005 SAIC10E SAC08-8870-04 10/11/08 Isotopic Uranium

SW-DU-006 SAIC10E SAC08-8870-08 10/11/08 Isotopic Uranium

SW-DU-007 SAIC10E SAC08-8870-02 10/11/08 Isotopic Uranium

SW-DU-008 SAIC10E SAC08-8870-03 10/11/08 Isotopic Uranium

SS-DU-001 SAIC10E SAC08-8800-01 10/11/08 Isotopic Uranium

SS-DU-002 SAIC10E SAC08-8800-08 10/11/08 Isotopic Uranium

SS-DU-002 SAIC1ODE SAC08-8800-09 10/11/08 Isotopic Uranium

SS-DU-003 SAIC10E SAC08-8749-01 10/10/08 Isotopic Uranium

SS-DU-004 SAIC1OE SAC08-8800-05 10/11/08 Isotopic Uranium

SD-DU-001 SAIC10E SAC08-8800-11 10/11/08 Isotopic Uranium

SD-DU-001 SAIC10DE SAC08-8800-12 10/11/08 Isotopic Uranium

SD-DU-002 SAIC10E SAC08-8800-10 10/11/08 Isotopic Uranium

SD-DU-003 SAIC10E SAC08-8800-02 10/11/08 Isotopic Uranium

SD-DU-004 SAIC10E SAC08-8800-03 10/11/08 Isotopic Uranium

SD-DU-005 SAIC1OE SAC08-8800-07 10/11/08 &I0topic Uranium

SD-DU-006 SAICIOE SAC08-8800-13 10/11/08 Isotopic Uranium

SD-DU-007 SAIC1OE SAC08-8800-04 10/11/08 Isotopic Uranium

SD-DU-008 SAIC10E SAC08-8800-06 10/11/08 Isotopic Uranium

NA - Not applicable. Sample could not be collected because sample location was dry.

C-3
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JEFFERSON PROVING GROUND
SAMPLE DATA SUMMARY SHEETS
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Isotopic Uranium
ASTM D3972-90M

Sample I.D. Analyte Result Error MDC Units Qualifier Reason Code

SS-DU-001 SAICIQE U-234 0.819 0.197 0.012 pCi/g J 38
SS-DU-001 SAICI1E U-235 0.032 0.022 0.009 pCi/g J 37, 38

SS-DU-001 SAIC10E U-238 0.715 0.175 0.007 pCi/g 1J 38 -

SS-DU-002 SAIC10E U-234 0.146 0.052 0.014 pCi/g

SS-DU-002 SAIC10E U-235 0.004 0.007 0.010 pCi/g U
SS-DU-002 SAIC10E U-238 0.208 0.067 0.008 pCi/g

SS-DU-002 SAIClODE U-234 0.752 0.184 0.017 pCi/g
SS-DU-002 SAIClODE U-235 0.017 0.016 0.009 pCi/g J 37

SS-DU-002 SAIC1ODE U-238 0.850 0.205 0.007 pCi/g

SS-DU-003 SAIC10E U-234 0.674 0.171 0.008 pCi/g J 38

SS-DU-003 SAIC10E U-235 0.042 0.028 0.010 pCi/g J 37, 38

SS-DU-003 SAICl0E U-238 0.773 0.192 0.015 pCi/g J 38

SS-DU-004 SAICl0E U-234 0.625 0.158 0.014 pCi/g

SS-DU-004 SAIC10E U-235 0.035 0.025 0.009 pCi/g J 37

SS-DU-004 SAIC10E U-238 0.594 0.151 0.014 pCi/g

SD-DU-001 SAIC10E U-234 0.628 0.159 0.008 pCi/g
SD-DU-001 SAIC10E U-235 0.040 0.027 0.010 pCi/g J 37

SD-DU-001 SAIC10E U-238 0.738 0.183 0.014 pCi/g

SD-DU-001 SAIClODE U-234 0.502 0.132 0.014 pCi/g

SD-DU-001 SAIClODE U-235 0.031 0.023 0.017 pCi/g _ 37
SD-DU-001 SAICl0DE U-238 0.564 0.145 0.008 pCi/g

SD-DU-002 SAICl0E U-234 0.764 0.189 0.008 pCi/g

SD-DU-002 SAICI1E U-235 0.033 0.024 0.010 pCi/g, J 37
SD-DU-002 SAICIlE U-238 0.805 0.198 .0.008 pCi/g

SD-DU-003 SAIC10E U-234 0.652 0.162 0.013 pCi/g

SD-DU-003 SAIC10E U-235 0.033 0.023 0.009 pCi/g 1 37

SD-DU-003 SAICl0E U-238 0.766 0.186 0.013 pCi/g

SD-DU-004 SAIC10E U-234 0.100 0.040 0.016 pCi/g
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I
Isotopic Uranium I
ASTM D3972-90M

Sample ID. Analyte Result Error MDC Units Qualifier Reason Code

SD-DU-004 SAIC10E U-235 0.000 0.135 0.009 pCi/g U

SD-DU-004 SAIC10E U-238 0.123 0.046 0.014 pCi/g !

SD-DU-005 SAIC1OE U-234 0.223 0.070 0.014 pci/g

SD-DU-005 SAIC1OE U-235 0.020 0.019 0.017 pCi/g 1 37

SD-DU-005 SAIC10E U-238 0.381 0.106 0.016 pCi/g

SD-DU-006 SAIC10E U-234 0.212 0.069 0.009 pCil/
SD-DU-006 SAIC10E U-235 0.023 0.020 0.011 pCi/g J 37

SD-DU-006 SAIC10E U-238 0.199 0.066 0.009 pCi/g

SD-DU-007 SAIC1OE U-234 0.320 0.091 0.008 pCi/g J 38 I
SD-DU-007 SAIC10E U-235 0.023 0.020 0.017 pCi/g J 37,38

SD-DU-007 SAIC10E U-238 0.284 0.083 0.008 pCi/g J 38

SD-DU-008 SAIC1OE U-234 0.695 0.171 0.007 pCi/g J 38

SD-DU-008 SAIC10E U-235 0.020 0.017 0.009 pCi/g J 37,38

SD-DU-008 SAIC1OE U-238 1.17 0.273 0.007 pOi/g 1 38

I
II
U
I
I
I
I
I
I
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SAMPLE DATA SUMMARY- WATERS

Laboratory. SDG #

GPL 810035, 810048, 810072, 810092,
810094, 810155, 810180, 810211

Isotopic Uranium
ASTM D3972-90M

Sample I.D. Analyte Result Error MDC Units Qualifier Reason Code
MW-DU-001 SAIC010E U-234 0.182 0.094 0.047 pCi/L J 37
MW-DU-001 SAIC010E U-235 0.012 0.024 0.033 pCi/L U
MW-DU-001 SAIC010E U-238 1.09 0.311 0.047 pCi/L

MW-DU-002 SAIC010E U-234 2.71 0.671 0.027 pCi/L
MW-DU-002 SAIC01OE U-235 0.025 0.036 0.034 pCi/L U
MW-DU-002 SAIC01OE U-238 1.21 0.342 0.027 pCi/L

MW-DU-003 SAIC010E U-234 0.652 0.213 0.027 pCi/L
MW-DU-003 SAIC01OE U-235 -0.005 0.010 0.058 pCi/L U
MW-DU-003 SAIC010E U-238 0.246 0.112 0.027 pCi/L

MW-DU-003 SAIC01 ODE U-234 0.631 0.209 0.027. pCi/L
MW-DU-003 SAIC01 ODE U-235 0.037 0.044 0.033 pCi/L J 37
MW-DU-003 SAIC01 ODE U-238 0.359 0.142 0.027 pCi/L

MW-DU-004 SAIC01OE U-234 1.28 0.352 0.025 pCi/L
MW-DU-004 SAIC01OE U-235 0.092 0.071 0.031 pCi/L J 37
MW-DU-004 SAIC01OE U-238 1.01 0.290 0.025 pCi/L

MW-DU-005 SAIC010E U-234 0.047 0.043 0.025 pCi/L J 37
MW-DU-005 SAIC010E U-235 0.000 0.135 0.031 pCi/L U
MW-DU-005 SAIC010E U-238 0.065 0.051 0.025 pCi/L J 37

MW-DU-006 SAIC010E U-234 2.18 0.556 0.027 pCi/L
MW-DU-006 SAIC010E U-235 0.099 0.076 0.033 pCi/L J 37
MW-DU-006 SAIC010E U-238 1.97 0.510 0.027 pCi/L

MW-DU-007 SAIC010E U-234 0.573 0.193 0.026 pCi/L
MW-DU-007 SAIC010E U-235 0.019 0.036 .0.057 pCi/L U
MW-DU-007 SAIC010E U-238 0.222 0.104 0.026 , pCi/L

MW-DU-008 SAIC010E U-234 0.215 0.099 0.024 pCi/L
MW-DU-008 SAIC010E U-235 0.033 0.040 0.030 pCi/L _ 37
MW-DU-008 SAIC010E U-238 0.348 0.134 0.024 pCi/L

MW-DU-009 SAIC010E U-234 0.986 0.290 0.027 pCi/L
MW-DU-009 SAIC010E U-235 -0.010 0.014 0.069 pCi/L U
MW-DU-009 SAIC010E U-238 0.226 0.106 0.027 pCi/L

MW-DU-010 SAIC010E U-234 1.94 0.506 0.064 pCi/L
MW-DU-010 SAIC010E U-235 0.050 0.053 0.034 pCi/L .. J 37
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I
Isotopic Uraniumi
ASTM D3972-90M

SampleID. I Analyte Result Error MDC Units Qualifier Reason Code
MW-DU-010 SAIC01OE U-238 0.751 0.238 0.027 pCi/L Q

MW-DU-011 SAICOIE U-234 0.247 0.110 0.051 pCi/L
MW-DU-011 SAIC01OE U-235 0.011 0.023 0.030 pCi/L U
MW-DU-011 SAIC01OE U-238 0.045 0.042 0.024 pCi/L J 37

SW-DU-001 SAIC10E U-234 0.121 0.074 0.027 pCi/L J 37
SW-DU-001 SAIC10E U-235 0.020 0.037 0.059 P_/L u
SW-DU-001 SAICI1E U-238 0.130 0.077 0.027 pCi/L J 37

SW-DU-002 SAIC10E U-234 0.132 0.079 0.079 pCi/L J 37 I
SW-DU-002 SAIC1OE U-235 -0.005 0.010 0.010 /pCiL U
SW-DU-002 SAIC10E U-238 0.162 0.088 0.027 pCi/L J 37

SW-DU-002 SAIC1ODE U-234 0.092 0.068 0.051 pCi/L J 37
SW-DU-002 SAICI ODE U-235 0.026 0.038 0.036 pCi/L U
SW-DU-002 SAIC1ODE U-238 0.170 0.092 0.029 pCi/L - _ 37

SW-DU-004 SAIC10E U-234 0.154 0.0889 0.030 pCi/L
SW-DU-004 SAIC10E U-235 0.014 0.028 0.037 pCi/L U n
SW-DU-004 SAIC10E U-238 0.318 0.137 0.030 pCi/L

SW-DU-005 SAIC10E U-234 0.848 0.255 0.026 pCi/L •
SW-DU-005 SAIC10E U-235 0.105 0.077 0.032 pCi/L 1 37
SW-DU-005 SAIC10E U-238 5.96 1.36 0.053 pCi/L

SW-DU-006 SAIC10E U-234 0.041 0.042 0.028 pCi/L 1J 37 m
SW-DU-006 SAIC10E U-235 -0.010 0.015 0.072 pCi/L U
SW-DU-006 SAIC10E U-238 0.010 0.021 0.028 pCi/L U

SW-DU-007 SAIC10E U-234 0.135 0.081 0.028 pCi/L J 37 U
SW-DU-007 SAIC10E U-235 0.000 0.135 0.035 pCi/L U
SW-DU-007 SAIC10E U-238 0.114 0.073 0.028 pCi/L J 37

SW-DU-008 SAIC10E U-234 0.120 0.074 0.027 pCi/L J 37
SW-DU-008 SAIC10E U-235 0.012 0.025 0.034 pCi/L . U
SW-DU-008 SAIC10E U-238 0.430 0.160 0.027 pCi/L

I
I
I
I
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KEY TO THE DATA VALIDATION QUALIFIERS

QUALIFIERS

U Indicates that the data met all quality assurance/quality control (QAIQC) requirements, and that the radionuclide was
analyzed for but was not detected above the reported sample quantitation limit.

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

UJ Indicates that the radionuclide was not detected above the reported sample quantitation limit. However, the reported
quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately
and precisely measure the analyte in the sample.

N The analysis indicates the presence of a radionuclide for which there is presumptive evidence to make a "tentative
identification."

R Indicates that the sample results for the radionuclide are rejected or unusable due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria. The presence or absence of the radionuclide cannot be verified.

Data Validation Reason Code

37 Associated error was greater than 50 percent of the sample result.
38 Tracer yield exceeded the control limits.
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