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1. INTRODUCTION

Environmental radiation monitoring (ERM) 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) is described in the standard operating procedure (SOP) developed and
issued by the U.S. Army Center for Health Promotion and Preventive Medicine (CHPPM), predecessor
organization to the U.S. Army Public Health Center. This SOP, which is in Appendix A, 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 1985).
The overall goals of JPG’s ERMP are to provide:

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

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

This report summarizes the methodology, results, and conclusions of the April/May and October
2018 sampling events, which were the two planned sampling events in 2018 for this biannual program.
The sampling requirements and approach are presented in Section 2. The results from the multimedia
sampling events are presented and discussed in Section 3. Historical data and trend analyses 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 logbooks and sampling forms (Appendix B), data validation summaries (Appendix C), and graph of
the “Relative Uranium-238/Uranium-234 Activity Ratios for Mixtures of Depleted and Natural Uranium”
(Appendix D). Tables and figures are generally presented at the end of their respective sections.
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2. SAMPLING REQUIREMENTS AND APPROACH

The ERMP SOP (CHPPM 2000) specifies the U.S. Army Public Health Center’s (formerly
CHPPM’s) protocol for the collection and analysis of 11 groundwater, 8 surface water, 8 sediment, and
4 soil samples (with appropriate duplicates) in and near the DU Impact Area. The plan has been approved
by NRC and is described in an SOP, which is provided in Appendix A. The Army has executed the plan
and reports the findings in an effort to fulfill the responsibilities for monitoring under NRC Radioactive

Materials License SUB-1435.
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3. RESULTS

A field crew of contractor personnel prepared for and conducted sampling at JPG during the periods
of 30 April 2018 to 01 May 2018 and 22 to 23 October 2018. Appendix B contains a copy of the field
logbook pages and sampling forms, which document environmental monitoring report field activities
during the sampling efforts. No unusual or abnormal conditions (e.g., soil or water discoloration, odd
odors, and elevated radiation levels) were observed during the two sampling events.

The locations for the groundwater, surface water, sediment, and soil samples are depicted on
Figure 3-1. Sections 3.1 and 3.2 summarize the sampling results for the spring and fall 2018 sampling
events, respectively. Data uncertainties are reported with two standard deviations (95 percent confidence
level). 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).

The radiological and chemical analysis results for uranium are used to distinguish natural uranium
from DU. Natural uranium is defined by NRC as “...uranium containing the relative concentrations of
isotopes found in nature (0.7 percent uranium-235 [U-235], 99.3 percent uranium-238 [U-238], and a trace
amount of uranium-234 [U-234] by mass). In terms of radioactivity, however, natural uranium contains
approximately 2.2 percent U-235, 48.6 percent U-238, and 49.2 percent U-234...” (NRC 2012a). U-234
and U-238 in natural uranium exhibit secular equilibrium such that they are present at approximately the
same activity concentration. Secular equilibrium is disturbed by the extraction of most U-234 together with
the U-235 such that the activity exhibited by DU is about 60 percent of that from natural uranium. Hence,
DU is defined by NRC as “...uranium with a percentage of U-235 lower than the 0.7 percent (by mass)
contained in natural uranium. (The normal residual U-235 content in depleted uranium is 0.2-0.3 percent,
with U-238 comprising the remaining 98.7-98.8 percent.)...” (NRC 2012b).

Samples are initially analyzed using alpha spectrometry to determine the activity concentrations for
U-234, U-235, and U-238, which are summed for total uranium. As discussed in Section 4, the action
levels for total uranium established for the ERM for JPG are 150 picocuries per liter (pCi/L) for surface
water and groundwater, and 35 picocuries per gram (pCi/g) for soil and sediment outside the perimeter of
the DU Impact Area. For comparison, a liquid effluent concentration limit for uranium of 300 pCi/L is
specified in 10 Code of Federal Regulations (CFR) 20, Appendix B. The following sample results are well
below these action levels.

Even though no action is required, additional evaluation is performed in an effort to determine
whether certain sample results are suggestive of DU, natural uranium, or some combination of the two.
The selection criterion is whether the U-238/U-234 ratio plus the value of total propagated uncertainty
(TPU) exceeds 3.0. Information relative to U-238/U-234 activity ratios for mixtures of depleted and
natural uranium is provided in Appendix D. Adding the TPU to the ratios for comparison to this selection
criterion is a conservative measure, resulting in more samples being selected for additional evaluation.

Selected samples are sent for a confirmatory laboratory analysis, this time using inductively coupled
plasma-mass spectrometry (ICP-MS) to reduce detection and uncertainty values from those achieved with
alpha spectroscopy. If the ICP-MS results for U-235 and total uranium exceed their method detection
limits (MDLs), the U-235 weight percentage can be calculated. If the weight percent of U-235 exceeds
0.49', then the sample result is suggestive of natural uranium, otherwise DU is suggested.

If ICP-MS results for U-235 are non-detect, then the total uranium result is evaluated against a lower
comparison value and, if needed, an upper comparison value. A total uranium sample result less than the

10.49=0.56 x 0.72 + 0.44 x 0.20, where 0.56 and 0.44 are the natural uranium and DU fractions when the U-238/U-234 activity
ratio is 3.0 (Appendix D), and 0.72 and 0.20 are the U-235 mass percentages for natural uranium and DU.
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lower comparison value is suggestive of natural uranium. A total uranium sample result exceeding the
upper comparison value is suggestive of DU. A total uranium result between the lower and upper
comparison values is suggestive of a mixture of both natural uranium and DU.

. The lower comparison value, against which total uranium is compared, is based on considering
whether the result is consistent with background sample results for total uranium. The lower comparison
values for the three types of environmental media are provided in Table 3-1.

The upper comparison value, against which total uranium is compared, is based on considering
whether enough DU is present to cause the amount of U-235 to be too small to be detected (i.e., if natural
uranium were the cause of the result, then the U-235 result would exceed the MDL). The upper
comparison value is calculated as follows:

Sample MDL for U — 235
(0.56 x 0.0072) + (0.44 x 0.002)

Upper Comprarison Value =

where:

0.56 = The natural uranium fraction when the U-238/U-234 ratio is 3 (Appendix D)

0.0072 = The U-235 mass fraction for natural uranium
0.44 = The DU fraction when the U-238/U-234 ratio is 3.0 (Appendix D)
0.002 = The U-235 mass fraction for DU.

3.1 SPRING 2018 SAMPLING RESULTS

Sections 3.1.1 through 3.1.4 summarize the spring 2018 sampling results for each environmental
medium and are reported with a maximum of two significant digits.

3.1.1 Groundwater

‘ The concentrations of dissolved total and isotopic uranium in groundwater at the 11 monitoring
wells plus 1 duplicate sample are presented in Table 3-2. Groundwater quality parameter measurements
are presented in Table 3-3. Groundwater samples were collected at the locations shown on Figure 3-1.

Total uranium concentrations in the April/May 2018 groundwater samples ranged from 0.43 + 0.14
pCi/L for MW-DU-001 to 3.4+ 0.3 pCi/L for MW-DU-006. The average total uranium concentration,
computed using the average value for duplicates, was 1.4 + 0.8 pCi/L.

In addition to the individual isotopic concentrations, Table 3-2 presents the U-238/U-234 activity
ratios for each sample. These ratios ranged from 0.22 *+ 0.10 for MW-DU-009 to 1.2 £ 0.8 for
MW-DU-001. A U-238/U-234 ratio of 3.0 or less is generally 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 3.0 are investigated further to validate if the sample is representative
of DU or natural uranium. Given that the maximum U-238/U-234 ratio was 1.2 £ 0.8, groundwater
samples did not exhibit the potential for the U-238/U-234 ratios to equal or exceed 3.0 at the upper end of
its statistical range. As such, confirmatory analysis by ICP-MS was not needed.

3.1.2 Surface Water

The concentrations of dissolved total and isotopic uranium in surface water at eight sampling
locations plus one duplicate sample are presented in Table 3-4. Surface water quality parameter
measurements are presented in Table 3-5. Surface water samples were collected at the locations shown on
Figure 3-1. Total uranium concentrations in surface water ranged from 0.32 + 0.12 pCi/L for SW-DU-003
to 2.0 £ 0.3 pCi/L for SW-DU-001 with an average concentration of 0.82 + 0.55 pCi/L, computed using
the average value for duplicates.
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In addition to the individual isotopic concentrations, Table 3-4 presents the U-238/U-234 activity
ratios for each sample. The U-238/U-234 ratios ranged from non-detect for SW-DU-003 to 0.68 + 0.37 for
SW-DU-005. Given that the maximum U-238/U-234 ratio was 0.68 + 0.37, surface water samples did not
exhibit the potential for the U-238/U-234 ratios to equal or exceed 3.0 at the upper end of its statistical
range. As such, confirmatory analysis by ICP-MS was not needed.

3.1.3 Sediment

The concentrations of total and isotopic uranium in sediment at eight sampling locations plus one
duplicate sample are presented in Table 3-6. Sediment samples were collected at the same locations as
surface water samples, as shown on Figure 3-1. Total uranium concentrations ranged from 0.30 + 0.08
pCi/g for SD-DU-008 to 1.4 + 0.2 pCi/g for SD-DU-003 with an average concentration of 0.7 + 0.4 pCi/g,
computed using the average value for duplicates. '

In addition to the individual isotopic concentrations, Table 3-6 presents the U-238/U-234 activity
ratios for each sample. The U-238/U-234 ratios ranged from 0.69 # 0.31 for SD-DU-004 to 1.9 £+ 0.8 for
SD-DU-005. Given that the maximum U-238/U-234 ratio was 1.9 £ 0.8, sediment samples did not exhibit
the potential for the U-238/U-234 ratios to equal or exceed 3.0 at the upper end of its statistical range. As
such, confirmatory analysis by ICP-MS was not needed.

3.1.4 Soils

The concentrations of total and isotopic uranium in surface soils at four sample locations plus one
duplicate sample are presented in Table 3-7. Soil samples were collected at the locations shown on
Figure 3-1. Total uranium concentrations ranged from 1.0 0.2 pCi/g for SS-DU-004 to 1.7 £ 0.2 pCi/g
for SS-DU-001, SS-DU-002, and SS-DU-002D. The average total uranium concentration of 1.4+ 0.3
pCi/g was computed using the average value for duplicates.

In addition to the individual isotopic concentrations, Table 3-7 presents the U-238/U-234 activity
ratios for each sample. The U-238/U-234 ratio ranged from 0.92 + 0.27 for SS-DU-003 to 1.2+ 0.3 for
SS-DU-001 and SS-DU-002D. Given that all surface soil samples exhibited U-238/U-234 ratios less than
the investigation level of 3.0, confirmatory analysis by ICP-MS was not needed.

3.2 FALL 2018 SAMPLING RESULTS

Sections 3.2.1 through 3.2.4 summarize the fall 2018 sampling results for each environmental
medium and are reported with a maximum of two significant digits.

3.2.1 Groundwater

The concentrations of dissolved total and isotopic uranium in groundwater at the 11 monitoring
wells plus 1 duplicate sample are presented in Table 3-8. Groundwater quality parameter measurements
are presented in Table 3-9. Groundwater samples were collected at the locations shown on Figure 3-1.

Total uranium concentrations in the October 2018 groundwater samples ranged from 0.54 =+
0.13 pCi/L for MW-DU-011 to 3.7 + 0.4 pCi/L for MW-DU-006. The average total uranium concentration,
computed using the average value for duplicates, was 1.4 + 0.7 pCi/L.

In addition to the individual isotopic concentrations, Table 3-8 presents the U-238/U-234 ratios for
each sample. These ratios ranged from 0.18 * 0.08 for MW-DU-009 to 0.82 + 0.16 for MW-DU-006.
Given that the maximum U-238/U-234 ratio was 0.82 + 0.16, groundwater samples did not exhibit the
potential for the U-238/U-234 ratios to equal or exceed 3.0 at the upper end of its statistical range. As such,
confirmatory analysis by ICP-MS was not needed.
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3.2.2 Surface Water

The concentrations of dissolved total and isotopic uranium in surface water at eight sampling
locations plus one duplicate sample are presented in Table 3-10. Surface water quality parameter
measurements are presented in Table 3-11. Surface water samples were collected at the locations shown on
Figure 3-1. Total uranium concentrations in surface water ranged from 0.26 = 0.08 pCi/L for SW-DU-003
to 1.0+ 0.2 pCi/L for SW-DU-008 with an average concentration of 0.57 + 0.35 pCi/L, computed using
the average value for duplicates.

In addition to the individual isotopic concentrations, Table 3-10 presents the U-238/U-234 ratios for
each sample. As noted above, for the purposes of this report, when U-238/U-234 plus TPU for
U-238/U-234 exceeds 3.0, that sample is selected for laboratory analysis by ICP-MS. Only SW-DU-008
exceeded this selection criterion. ICP-MS results for SW-DU-008 equated to 1.9, non-detect, non-detect,
and 1.9 micrograms per liter (ug/L) for total uranium, U-234, U-235, and U-238, respectively. Given that
U-235 was not detected by ICP-MS, the total uranium result is compared to the lower comparison value
from Table 3-1. The total uranium result for SW-DU-008 of 1.9 pg/L is greater than the lower comparison
value of 1.2 pg/L for surface water, so the upper comparison value had to be derived. The upper
comparison value was calculated to be 4.1 pg/L based on a U-235 MDL of 0.2 pg/L. Since the total
uranium result of 1.9 pg/I. for SW-DU-008 is less than the upper comparison value of 4.1 pg/L, it is
suggestive of a mixture of both natural uranium and DU.

3.2.3 Sediment

The concentrations of total and isotopic uranium in sediment at eight sampling locations plus one
duplicate sample are presented in Table 3-12. Sediment samples were collected at the same locations as
surface water samples, as shown on Figure3-1. Total uranium concentrations ranged from
0.40 + 0.09 pCi/g for SD-DU-004 to 1.7 £ 0.2 pCi/g for SD-DU-003 with an average concentration of
0.96 + 0.43 pCi/g, computed using the average value for duplicates.

In addition to the individual isotopic concentrations, Table 3-12 presents the U-238/U-234 ratios for
each sample. The U-238/U-234 ratio for the samples ranged from 0.82 + 0.20 for SD-DU-007 to 1.3 £ 0.6
for SD-DU-005. As noted above, for the purposes of this report, samples with U-238/U-234 ratios in
excess of 3.0 are subjected to additional investigation. Given a maximum U-238/U-234 ratio of 1.3 + 0.6,
sediment samples did not exhibit the potential for the U-238/U-234 ratios to equal or exceed 3.0 at the
upper end of its statistical range. As such, confirmatory analysis by ICP-MS was not needed.

3.24 Soils

The concentrations of total and isotopic uranium in surface soils at four sample locations plus one
duplicate sample are presented in Table 3-13. Soil samples were collected at the locations shown on
Figure 3-1. Total uranium concentrations ranged from 1.1 = 0.2 pCi/g for SS-DU-004 to 1.8 + 0.2 pCi/g
for SS-DU-002. The average total uranium concentration of 1.4 = 0.4 pCi/g was computed using the
average value for duplicates.

In addition to the individual isotopic concentrations, Table 3-13 presents the U-238/U-234 ratios for
each sample. The U-238/U-234 ratio ranged from 0.99 £ 0.29 for SS-DU-004 to 1.2 = 0.3 for SS-DU-002.
Given a maximum U-238/U-234 ratio of 1.2 +0.3, soil samples did not exhibit the potential for the
U-238/U-234 ratios to equal or exceed 3.0 at the upper end of its statistical range. As such, confirmatory
analysis by ICP-MS was not needed.

Sampling Event Report 3-4 April 2019
JPG, Madison, Indiana




[)no.w l l I
'E o
1 I"\ E
y, /_I SD-DU-002 I . 4 £ moaD
Hswou-002 — "
SD-DU-004/
SWDU-004
SD-DU-00% .
- SW.DU003 N
—
K
J—/\,//\ : \ | :
; . soouoon] |2 L
‘ Swou0o7| & ° s
SO-DU-001/ [T~ CH -
ISW-DU-001 : A
MW-DU-004
\ s
N
Legend
e Streams 4+ Soil Samples
DehstaldionBomdary & Monitoring Wells
[Jouimapa area @  Surtace Water & Sediment
3000 1500 [ 3000 6000
e, N Feet Note: Locations are identified as Sample IDs
Figure 3-1. Sampling Locations
Sampling Event Report 35 April 2019

JPG, Madison, Indiana




Environmental

Background Activity Concentration

Table 3-1. Lower Comparison Values
Jefferson Proving Ground, Madison, Indiana

for Total Uraniums

Background Mass Concentration for

Total Uranium®

Lower Comparison Value®

Medium - -
Average | Maximum Average | Maximum
Soil/Sediment 1.5 3.8 pCifg 2.22 5.61 mg/kg 4.0 mg/kg
Surface Water 0.44 2.83 pCill 0.65 4.18 yg/L 1.2 pa/L
Groundwater 1.2 6.42 pCi/L 1.77 9.48 yg/L 3.2 Hg/L

& From pages 4-2, 4-3, 6-14, and 6-45 of the Army's Environmental Report for NRC Materials License SUB-1435 (U.S. Army 2013).

b Calculated using the specific activity of 677,000 pCi/g for natural uranium from Appendix B to 10 CFR 20.
¢ Calculated by the equation R=0.56R+0.44R, where 0.56R is the portion of the overall result (R) attributed to natural uranium, 0.44R is the portion of R attributed to
DU, the average background mass concentration is substituted for 0.56R, and solving for R. The values 0.56 and 0.44 are the percentages when the U-238/U-234
ratio is 3.0 {Appendix D).

¢ Units are picocuries per gram (pCi/g), picocuries per liter (pCilL), milligrams per kilogram (mg/kg), and micrograms per liter (ug/L).

Table 3-2. Uranium in Groundwater (Spring 2018)
Jefferson Proving Ground, Madison, Indiana

, Activity Concentration (pCi/L)P , Ratio
Sample 1.D. Total Uranium¢ U-238/U-234¢<¢

MW-DU-001 0.18 £0.09 0.04 £0.05 0.21+£0.10 043+0.14 1.2+0.8

MW-DU-002 0.65+0.16 0.02+0.03U 0.38 £0.12 11£0.2 0.59+0.24
MW-DU-003¢ 0.83+0.20 0.04+£0.06 U 0.35+£0.13 12+0.2 0.41+0.18
MW-DU-003D¢ 1.1+£0.2 0.05 +0.05 0.43+0.14 1.6+0.3 0.39+£0.15
MW-DU-004 0.78 £0.19 0.05+0.06 U 0.28 +0.11 11+02 0.36 £0.16
MW-DU-005 0.67 £0.17 0.02£0.03U 0.23+£0.10 0.93+0.20 0.34£0.17
MW-DU-006 1.9+0.3 0.02+0.04 U 1.5+0.2 34+03 0.77 £0.15
MW-DU-007 1403 0.09 £0.07 0.87 £0.21 23104 0.63+0.20
MW-DU-008 0.74 £0.14 0.06 + 0.04 0.19+0.07 0.99 +0.16 0.26 +0.10
MW-DU-009 0.71£0.13 0.06 £ 0.04 0.16 £ 0.06 0.92+£0.15 0.22+0.10
MW-DU-010 1.7+£0.3 0.11+0.08 0.75+0.19 26104 044 +£0.13
MW-DU-011 045+0.15 0.05+0.05 0.18 £0.09 0.69+0.18 0.40+0.23

aldentification.

b aboratory uncertainties are specified with two standard deviations (95 percent confidence level).

¢Unitless.

dMerged total uranium and U-238/U-234 ratio for MW-DU-003 and its duplicate are 1.4 £ 0.4 pCi/L and 0.40 + 0.24, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.
ND - Indicates that one or more isotopes were not detected; therefore, the calculation was not performed.
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Table 3-3. Groundwater Water Quality Parameters and Exposure Readings (Spring 2018)
Jefferson Proving Ground, Madison, Indiana

P 0 o a d Oxyge -

Nesiq ple 1.D D D 3 :
MWO1 MW-DU-001 7.59 13.41 0.340 14.24 5
MW02 MW-DU-002 7.56 11.64 0.438 18.42 5
Mwo3 MW-DU-003 7.72 11.90 0.434 14.69 5
MW04 MW-DU-004 7.18 156.17 0.483 4.38 5
MWO05 MW-DU-005 7.84 15.91 0.465 8.42 5
MWO06 MW-DU-006 7.27 18.63 0.339 9.01 4
MWO07 MW-DU-007 7.10 16.12 0.405 8.74 5
MWO08 MW-DU-008 6.91 16.30 0.404 10.56 5
MW09 MW-DU-009 7.73 16.77 5.52 10.91 5
MW10 MW-DU-0010 7.03 16.97 0.394 9.82 5
MW11 MW-DU-0011 7.70 15.99 0.197 11.0 5

2 Represents sample designation developed in previous sampling programs.
bDose rate data were collected using Ludlum Model 19, serial number 205708, which was calibrated on 27 December 2017.

Table 3-4. Uranium in Surface Water (Spring 2018)
Jefferson Proving Ground, Madison, Indiana

. Activity Concentration (pCi/L)? Ratio
Sample L. Total Uranium¢ U-238/U-234¢ ¢

SW-DU-001 1.7+0.3 0.09 £0.06 0.20 £ 0.09 2003 0.12+£0.06
SW-DU-002 0.84 £0.20 0.07 £0.06 0.32+0.12 1.2+0.2 0.38+0.17
SW-DU-003 0.28 £ 0.11 0.01£0.03U 0.03£0.04U 0.32+0.12 ND

SW-DU-004 0.37 £0.13 0.0£0.01U 0.18 £0.09 0.65 £0.15 0.50 £0.29
SW-DU-005 0.36 £0.13 0.04 £0.04 0.25+0.10 0.65 £ 0.17 0.68 £0.37
SW-DU-0064 0.26 £0.10 0.007 £0.025 U 0.10 £ 0.06 0.37 £0.12 0.39 £0.28
SW-DU-006Dd 0.24 £0.08 0.03£0.03 0.09 £0.05 0.35+0.10 0.37 £0.23
SW-DU-007 0.26 £0.08 | -0.002+0.030U 0.13+0.05 0.38 £0.10 048 £0.25
SW-DU-008 0.67 £0.18 0x0.01U 042+0.14 1.1+£0.2 0.63 £0.27

z|dentification.

b aboratory uncertainties are specified with two standard deviations (95 percent confidence level).

¢ Unitless.

dMerged total uranium and U-238/U-234 ratio for SW-DU-006 and its duplicate were 0.36 + 0.16 pCi/l. and 0.38 + 0.36, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.
ND - Indicates that one or more isotopes were not detected; therefore, the calculation was not performed.
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Table 3-5. Surface Watef Quality Parameters and Exposure Readings (Spring 2018)
Jefferson Proving Ground, Madison, Indiana

Exposure
Rateb
(uR/hr)

JPG Location

Conductivity Dissolved Oxygen

Sample L.D. pH Temp (°C) (mSfcm) (mglL)

Designation?

SWS01 SW-DU-001 8.53 18.99 0.185 19.49 5
SWS02 SW-DU-002 6.90 20.56 0.113 15.53 5
SWS03 SW-DU-003 7.83 13.51 0.090 7.66 5
SWS04 SW-DU-004 8.04 14.08 0.170 23.59 5
SWS05 SW-DU-005 8.42 18.54 0.174 20.27 5
SWS06 SW-DU-006 8.19 11.83 0.156 11.14 5
SWS07 SW-DU-007 749 20.60 0.104 10.41 4
SWS08 SW-DU-008 8.57 20.25 0.166 10.55 5

2 Represents sample designation developed in previous sampling programs.
b Dose rate data were collected using Ludlum Model 18, serial number 205706, which was calibrated on 27 December 2017.

Table 3-6. Uranium in Sediment (Spring 2018)
Jefferson Proving Ground, Madison, Indiana

Activity Concentration (pCilg)> Ratio

Sample L.D.2 Total Uranium¢ U-238/U-234¢

SD-DU-001 0.31+0.08 0.04 +0.03 0.29 +0.08 0.64+0.12 0.95 +0.36
SD-DU-002 0.22 +0.07 0.01+003U | 0.32+0.08 0.53 +0.11 1.5%0.6
SD-DU-003 0.62+0.12 0.02 +0.02 0.72+0.13 1.4+02 1.2+0.3
SD-DU-004 024+0.07 | 0003+0.012U | 0.17+0.06 042 +0.09 0.69 + 0.31
SD-DU-005 0.21+0.07 0.01+0.02U 0.40 +0.09 0.62+0.12 1.9+0.8
SD-DU-006 0.42+0.10 0.04 +0.03 0.42+0.10 0.88 +0.14 1.0£0.3
SD-DU-0074 040+0.10 0.03 £0.03 0.32 +0.08 076 £0.13 0.80+£0.28"
SD-DU-007D4 | 0.39 £0.09 0.01+£0.02U 0.38 +0.09 0.79+0.13 1.0£03
SD-DU-008 0.13+0.05 0.02+0.02 0.15+0.06 0.30+0.08 1.2+0.7

a|dentification.

b aboratory uncertainties are specified with two standard deviations {85 percent confidence level).

cUnitless.

dMerged total uranium and U-238/U-234 ratio for SD-DU-007 and its duplicate are 0.77 + 0.18 pCifg and 0.88 + 0.43, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.
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Table 3-7. Uranium in Surface Soil (Spring 2018)
Jefferson Proving Ground, Madison, Indiana

, Activity Concentration (pCi/g)® Ratio
Sample |.D. Total Uranium¢ U-238/U-234¢¢
SS-DU-001 0.73+£0.14 0.04 £0.03 0.9+0.2 17202 12+0.3
SS-DU-002¢ 0.83+£0.14 0.04 £0.03 0.85x0.14 1.7+£02 1.0£0.2
$S-DU-002D¢ 0.79+0.14 0.02+0.02 0.90 £0.15 1.7+£0.2 1.2£0.3
SS-DU-003 0.57 £0.12 0.04 £0.03 053+£0.11 11202 0.92+0.27
SS-DU-004 0.49 £ 0.1 0.03£0.03 048£0.10 1.0£0.2 0.98+0.30

a|dentification.

bLaboratory uncertainties are specified with two standard deviations (95 percent confidence level).

cUnitless. '

dMerged total uranium and U-238/U-234 ratio for SS-DU-002 and its duplicate are 1.7 + 0.3 pCi/g and 1.1 + 0.4, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.

Table 3-8. Uranium in Groundwater (Fall 2018)
Jefferson Proving Ground, Madison, Indiana

Activity Concentration (pCi/L)* Ratio
Sample I.D.2 .
Total Uraniumd U-238/U-234¢.d
MW-DU-001 0.32 £0.09 0.01+£0.02U | 021007 0.55 £0.12 0.66 £0.29
MW-DU-002 12+0.2 0.05+x004 | 052£0.11 1.8+0.2 0.44 £0.12
MW-DU-003 0.62 £0.13 0.02+0.03U 0.22 £0.07 0.86 £0.15 0.36 £0.14
MW-DU-0044 0.29 £ 0.08 0.01£0.02U 0.24 £0.07 0.54 £0.11 0.85+£0.35
MW-DU-004Dd 0.44 £0.10 0.04£0.03U 0.25£0.07 0.73+£0.13 057 £0.21
MW-DU-005 0.74+0.14 0.03£003U | 0.21+0.07 0.98 £0.16 0.29 £0.11
MW-DU-006 20+0.3 0.11£0.05 1.6+£0.2 3.7+£0.35 0.82+0.16
MW-DU-007 1.3+0.2 0.04+004U | 0.83+0.14 22+0.2 0.62+0.14
MW-DU-008 0.46 +£0.10 0.02 £0.02 0.26 £ 0.08 0.73+£0.13 0.56£0.21
MW-DU-009 0.95+£0.17 0.04+£0.04 U 017 £0.07 12202 0.18 £0.08
MW-DU-010 1603 0.06 £0.05 0.67 £0.17 24£0.3 041+0.13
MW-DU-011 0.43+£0.11 0.02+0.02U 0.09 £0.05 0.54 +0.13 0.21£0.13

aldentification.

b aboratory uncertainties are specified with two standard deviations (95 percent confidence level).

cUnitiess.

dMerged tota! uranium and U-238/U-234 ratio for MW-DU-004 and its duplicate are 0.64 + 0.17 pCilL and 0.71 + 0.41, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.
ND - Indicates that one or more isotopes were not detected; therefore, the calculation was not performed.
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Table 3-9. Groundwater Water Quality Parameters and Exposure Readings (Fall 2018)
Jefferson Proving Ground, Madison, Indiana

ocatlo d d Oxyqge
Desio ple 1.0 0 n (° - ':
MWO1 MW-DU-001 7.81 13.65 0.646 8.67 8
MWQ2 MW-DU-002 8.15 11.05 0.548 8.95 5
MW03 MW-DU-003 7.79 13.37 0.596 6.29 5
MW04 MW-DU-004 7.66 16.05 0.647 12.96 5
MW05 MW-DU-005 8.10 14.56 1.36 13.69 5
MWO6 MW-DU-006 8.00 14.75 0.686 30.70 5
Mwo7 MW-DU-007 7.96 16.70 0.693 20.07 5
MWO08 MW-DU-008 8.77 13.47 0.605 13.74 5
MWO08 MW-DU-009 7.46 13.14 8.87 20.75 7
MW10 MW-DU-0010 8.16 15,53 0.664 8.87 6
MW11 MW-DU-0011 8.34 14.33 0.503 12.58 7

a Represents sample designation developed in previous sampling programs.
bDose rate data were collected using Ludlum Model 19, serial number 209723, which was calibrated on 10 May 2018.

Table 3-10. Uranium in Surface Water (Fall 2018)
Jefferson Proving Ground, Madison, Indiana

a Ratio
Sample L.D. : U-23810-234¢.9
SWDU-001 - | 027£008 | 0.004+0013U | 021£007 | 049%040 0.78 4 0.33
SWDU-002 | 0312009 | 0.008£0020U | 033009 | 065203 11204
SWDU-003 | 0183006 | 0.001£0014U | 0082004 | 026008 0.47 £0.30
SWDU-004 | 0252008 | 001£002U | 0162006 | 042200 0.64 2031
SWDU-005 | 0292009 | 0.00220017U | 05562012 | 0832015 19207
SWDU-006 | 0324009 | 0.009£0023U | 0142006 |  04720.11 0443023
SWDU007 | 0224007 | 00120020 | 016006 | 0.39£0.10 0.73£0.38
SWDU-007D? | 022+007 | 0034003 | 049%006 | 0442010 0.87 £0.40
SW-DU-008 | 0284008 | 004+0.03U | 071%0.14 10202 25+09

a|dentification.

b Laboratory uncertainties are specified with two standard deviations (95 percent confidence level).

cUnitless.

dMerged total uranium and U-238/U-234 ratio for SW-DU-007 and its duplicate were 0.42 + 0.14 pCi/L and 0.80 + 0.55, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.
ND - Indicates that one or more isotopes were not detected; therefore, the calculation was not performed.
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Table 3-11. Surface Water Quality Parameters and Exposure Readings (Fall 2018)
Jefferson Proving Ground, Madison, Indiana

ocatio 0 ond ) olved O e o
) ( 0 ple 1.0 X cmp Q :

SWS01 SW-DU-001 8.71 11.25 0.368 22.06 4

SWS02 SW-DU-002 8.74 12.95 0.346 21.18 4

SWS03 SW-DU-003 8.05 8.68 0.216 35.96 5

SWS04 SW-DU-004 8.41 8.79 0.330 12.12 6

SWS05 SW-DU-005 8.67 11.09 0.409 14.42 7

SWS06 SW-DU-006 8.55 6.79 0.314 11.59 5

SWS07 SW-DU-007 8.68 14.33 0.317 33.73 5

SWS08 SW-DU-008 8.61 12.64 0.325 12.01 5

2 Represents sample designation developed in previous sampling programs.
®Dose rate data were collected using Ludlum Model 19, serial number 209723, which was calibrated on 10 May 2018.
Table 3-12. Uranium in Sediment (Fall 2018)
Jefferson Proving Ground, Madison, Indiana
A atlo D Ratio

ple 1.D.2 . 1c d
SD-DU-001¢ 0.29 £ 0.07 0.02+0.02U ~0.25£0.07 0.55+0.10 0.856+0.32
SD-DU-001D¢ 0.34£0.09 0.01+0.02U 0.30 +0.08 0.66 £0.12 0.89+0.32
SD-DU-002 0.38 £0.09 0.03+0.03U 0.33£0.08 074%0.13 0.86 +£0.30
SD-DU-003 0.73£0.13 0.04 +£0.03 0.90+0.15 1.7+£0.2 12403
SD-DU-004 0.21+£0.07 -0.004 £0.015U 0.20 + 0.06 0.40 £0.08 0.92 +0.41
SD-DU-005 0.22 £ 0.07 0.02 £0.02 0.30 £0.08 0.54 £0.11 1.3£086
SD-DU-006 0.82+0.14 0.03+0.03U 0.74£0.13 1.6£0.2 0.90 £0.23
SD-DU-007 0.89+0.15 0.02 £0.02 0.73£0.13 1602 0.82+0.20
SD-DU-008 0.22 £0.07 0.03+0.03U 0.22 £0.07 0.47£0.10 1.0+04

a|dentification.

b| aboratory uncertainties are specified with two standard deviations (35 percent confidence level).

cUnitless.

dMerged total uranium and U-238/U-234 ratio for SD-DU-001 and its duplicate are 0.60 £ 0.16 pCilg and 0.87 + 0.46, respectively.
U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification fimit.

Table 3-13. Uranium in Surface Soil (Fall 2018)
Jefferson Proving Ground, Madison, Indiana

ple 1.D.2
SS-DU-001 0.74+013 | 0.01£0.02U 0.76 £0.13 15+0.2 1.0£0.3
SS-Du-002 0.80 +£0.14 0.06 +0.04 0.94+0.16 1.8+0.2 12+03
SS-DU-003¢ | 0.64 +0.12 0.04+0.03 0.65+0.13 1.3+0.2 1.0+0.3
S8-DU-003D¢ | 0.57+012 | 0.03+0.03U 0.62+0.12 12+0.2 1.1£03
S8-DU-004 055+0.42 | 0.02%0.03U 0.54+0.11 1.1+0.2 0.99+0.29

a|dentification.

b Laboratory uncertainties are specified with two standard deviations (95 percent confidence level).

¢ Unitless.

dMerged total uranium and U-238/U-234 ratio for SS-DU-003 and its duplicate are 1.3 + 0.3 pCi/g and 1.1 + 0.4, respectively.

U - Indicates that the data met all QA/QC requirements and the radionuclide was analyzed for but was not detected above the reported sample quantification limit.
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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 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

Total Uranium

Medium Action Level Corrective Action
Groundwater and Surface | > 150 pCi/L* Resample. If activity verified, notify NRC and assess results. The findings
Water and recommended corrective actions will be documented for the Army’s

Radiation Control Committee. The Committee will provide recommendations
to the JPG License Holder based on its evaluation.

Less than 150 pCi/l. No action.

Soil and Sediment:

Perimeter and Background | > 35 pCilg Collect five additional samples in a 1-meter grid. If average activity exceeds
Samples 35 pCilg, decontaminate to 35 pCilg.
Less than 35 pCilg No corrective action.

*Effluent concentration limit for uranium is 300 pCill., as specified 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, changes to analytical
methods were made that were implemented beginning in December 2004. Therefore, although historical
data are reported beginning in 1998, trend analyses included in this ERM report addresses the time period
from December 2004 to the present. In addition, surface water and groundwater results for the April 2004
sampling event were not trended, given that the results were provided in units of ug/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 spring and fall 2018 sampling events. Stated numbers of samples and summary
statistics are based on data generated since December 2004 (when laboratory analytical methods were
revised and standardized).

41 GROUNDWATER

For 346 discrete samples (inclusive of duplicates) available from 11 monitoring wells
(MW-DU-001 to MW-DU-011) during the period from 2004 through the October 2018 sampling event,
the average total uranium activity-concentration is 1.4 pCi/L, the standard deviation is 1.1 pCi/L, and the
maximum detected activity-concentration is 5.7+ 0.6 pCi/L. The activity-concentrations at each
monitoring location are well below the 150 pCi/L action level for groundwater.

-

Data for each monitoring well are summarized in run charts, as shown on Figures 4-1 through 4-11.
Total uranium results are displayed along with each measurement’s associated error bars. The error bars
are expressed at 1.96 standard deviations and represent a 95 percent confidence interval. The associated
coefficient of correlation (R*) and trend lines are also provided and are listed on each figure. An R? value
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that approaches 1.0 suggests a strong relationship between the sample results and the sampling dates.
Most monitoring wells exhibit negative trend lines such that total uranium results generally exhibit
decreasing activity. The exceptions are MW-DU-005, MW-DU-007, MW-DU-008, and MW-DU-011,
which exhibited a very limited, but statistically insignificant, increasing trend. Although the figures for all
11 individual monitoring wells indicate no significant trends, the trend line for MW-DU-009 reflected an
R’ value of 0.58 (i.e., somewhat significant) with a declining slope.

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 three 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 updated with new groundwater data and re-examined in this report. All total uranium results
at each groundwater sampling location for the April/May and October 2018 sampling efforts were within
the cited control limits. An example individual control chart for MW-DU-001 is provided on 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 that three points lie on or above the UCL of 4.65 pCi/L applicable to the full
data set. All three of these data points were from MW-DU-006. MW-DU-006 samples exceeding the
UCL were for the December 2004, May 2005, and October 2010 sampling events and exhibited
individual concentration values of 4.8, 5.3, and 5.7 pCi/L, respectively. The mean and standard deviation
for MW-DU-006 is 3.3 = 1.2 pCi/L, whereas the overall mean and standard deviation for the groundwater
wells is 1.4 = 1.1 pCi/L. Clearly, MW-DU-006 has exhibited, and continues to exhibit, total uranium
results exceeding that of the other wells. Review of total uranium concentrations in MW-DU-006, as
depicted on Figure 4-6, suggests a generally decreasing, but statistically insignificant, trend. The Army
will continue to closely monitor results from MW-DU-006. As reflected on Figure 4-13, individual
sample results vary about the mean, as expected. The maximum groundwater total uranium concentration
for the April/May and October 2018 sampling event was 3.7 = 0.4 pCV/L.

Notably, U-238/U-234 activity ratios for April/May and October 2018 groundwater sampling range
from 0.18 + 0.08 pCi/L. (MW-DU-009) to 1.2 + 0.8 pCi/L (MW-DU-001), suggesting that significant
concentrations of DU were not encountered (see graph of the “Relative Uranium-238/Uranium-234
Activity Ratios for Mixtures of Depleted and Natural Uranium” in Appendix D).

4.2 SURFACE WATER

For 254 discrete samples (inclusive of duplicates) available from 8 surface water sampling locations
(SW-DU-001 to SW-DU-008) during the period from 2004 through the October 2018 sampling event, the
average total uranium activity-concentration is 0.69 pCi/L, the standard deviation is 1.90 pCi/L, and the
maximum detected activity-concentration is 19 + 2 pCi/L. The activity-concentrations at each surface
water sampling location are well below the 150 pCi/L action level for surface water.

Data for each surface water sampling location are summarized in run charts, as shown on
Figures 4-14 through 4-21. Total uranium results are displayed along with each measurement’s associated
error bars. The error bars are expressed at 1.96 standard deviations and represent a 95 percent confidence
interval. Where trend lines are provided, the associated coefficient of correlation also is provided (the R?
value listed on each figure). As noted in Section 4.1, an R? value that approaches 1.0 suggests a strong
relationship between the sample results and the sampling dates. The results at most surface water
sampling locations exhibit negative trend lines such that total uranium results generally exhibit decreasing
activity. Exceptions are SW-DU-001, SW-DU-002, and SW-DU-008, which exhibit a very limited, but
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statistically insignificant, increasing trend. None of the samples exhibited trend lines with R values
greater than 0.5 (i.e., somewhat significant).

Individual variable control charts were created to determine if any single surface water sample
result warranted further examination. The control charts were updated with new surface water data and re-
examined in this report. All total uranium results at each surface water sampling location for the
April/May and October 2018 sampling efforts were within the cited control limits with the exception of
SW-DU-001, which was 1.97 as compared to the UCL of 1.64. The eight surface water sampling
locations also were examined in aggregate to determine if some locations or particular sampling events
were distinctive. A simple individual control chart was created using the pooled data for all surface water
sampling locations and data collected beginning in December 2004 (Figure 4-22). Figure 4-22 indicates
that four data points have exceeded the UCL of 6.34 pCi/L for total uranium. The total uranium
concentrations in SW-DU-005 of 6.9 and 19 pCi/L. exceeded the UCL in October 2008 and October 2010,
respectively. Analytical results for SW-DU-004 reflected concentrations of 14 and 16 pCi/L for the
sample and its duplicate, respectively, for the October 2010 sampling event. The maximum surface water
total uranium concentration for the April/May and October 2018 sampling event was 2.0 + 0.2 pCi/L.

Results for SW-DU-008 from the October 2018 sampling event represent the only surface water
sample location with the potential to exceed the threshold of 3.0 with a U-238/U-234 activity ratio of 2.5
+ 0.9. During further investigation through reanalysis by ICP-MS of this sample and given that the mass
of U-235 was not detected, lower and upper comparison values were derived to determine if the results
are suggestive of the possible presence of DU in surface water at SW-DU-008. Since the total uranium
result at SW-DU-008 was greater than the lower comparison value but lower than the upper comparison
value, the results are suggestive of a mixture of both natural uranium and DU in surface water at SW-
DU-008.

With regard to the surface water samples, it is notable that the maximum surface water
concentration of 2.0 pCi/L is approximately equal to 10 percent of the U.S. Environmental Protection
Agency’s (USEPA’s) uranium primary drinking water standard of 30 pg/I. (which converts to
approximately 20 pCi/L) and less than 1 percent of the effluent water limit prescribed in Title 10, CFR,
Part 20, Appendix B (CFR 2014). In addition, it is notable that all results are well below the action
levels/corrective actions listed in Table 4-1 of the ERMP. Nonetheless, surface water results for each
sampling locations will continue to be closely monitored with samples exceeding a U-238/U-234 ratio of
3.0 being subjected to confirmatory analysis by ICP-MS.

4.3 SEDIMENT

For 259 discrete samples (inclusive of duplicates) available from 8 sediment sampling locations
(SD-DU-001 to SD-DU-008) during the period from December 2004 through the October 2018 sampling
event, the average total uranium activity-concentration is 0.94 pCi/g, the standard deviation is 0.48 pCi/g,
and the maximum detected activity-concentration is 2.5 £ 0.3 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 on Figures 4-23
through 4-30. Total uranium results are displayed along with each measurement’s associated error bars.
The error bars are expressed at 1.96 standard deviations and represent a 95 percent confidence interval.
Where trend lines are provided, the associated coefficient of correlation also is provided (the R” value
listed on each figure). As noted in Section 4.1, an R? value that approaches 1.0 suggests a strong
relationship between the sample results and the sampling dates. The results at all sediment sampling
locations exhibit negative trend lines such that total uranium results generally exhibit decreasing activity.
None of the samples exhibited trend lines with R* values greater than 0.5 (i.e., somewhat significant).
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Individual variable control charts were created to determine if any single sediment sample result
warranted further examination. The control charts were updated with new sediment data and re-examined
in this report. All total uranium results at each sediment sampling location for the April/May and October
2018 sampling efforts were within the cited control limits. The eight sediment 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 sediment sampling locations
and all data collected after December 2004 (Figure 4-31). Figure 4-31 indicates that two data points have
equaled or exceeded the UCL of 2.37 pCi/g for total uranium. The total uranium concentrations of 2.4
pCi/g in SD-DU-004 and 2.5 pCi/g in SD-DU-007 equaled or exceeded the UCL in April 2007 and
November 2016, respectively. The maximum sediment total uranium concentration for the April/May and
October 2018 sampling event was 1.7 = 0.20 pCi/g.

U-238/U-234 activity ratios for April/May and October 2018 sediment sampling range from 0.69 +
0.31 pCi/g (SD-DU-004) to 1.9 + 0.8 pCi/g (SD-DU-005), suggesting that significant concentrations of
DU were not encountered.

44 SOILS

For 151 discrete samples (inclusive of duplicates) available from 4 surface soil sampling locations
(SS-DU-001 to SS-DU-004) during the period from 2004 through the October 2018 sampling event, the
average total uranium activity-concentration is 1.4 pCi/g, the standard deviation is 0.3 pCi/g, and the
maximum detected activity-concentration is 2.2 + 0.5 pCi/g. The activity-concentration at each location is
well below the action level of 35 pCi/g.

Data for each surface soil sampling location are summarized in run charts, as shown on
Figures 4-32 through 4-35. Total uranium results are displayed along with each measurement’s associated
error bars. The error bars are expressed at 1.96 standard deviations and represent a 95 percent confidence
interval. Where trend lines are provided, the associated coefficient of correlation also is provided (the R?
value listed on each figure). As noted in Section 4.1, an R? value that approaches 1.0 suggests a strong
relationship between the sample results and the sampling dates. The figures for all four individual surface
soil sampling locations indicate no significant trends. The overall slope of the trend line for SS-DU-001
continues to be negative with the activity concentrations decreasing from approximately 2.0 pCi/g to
approximately 1.6 pCi/g over the period 2004 to the present, with only two samples collected since 2004
exhibiting concentrations equaling or exceeding 2.0 pCi/g. The results at two soil sampling locations
exhibit negative trend lines such that total uranium results generally exhibit decreasing activity. The
exceptions are SS-DU-002 and SS-DU-003, which exhibit a very limited, but statistically insignificant,
increasing trend.

Individual variable control charts were created to determine if any single surface soil sample result
warranted further examination. The control charts were updated with new surface soil data and re-
examined in this report. All total uranium results at each surface soil sampling location for the April/May
and October 2018 sampling efforts were within the cited control limits. 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 beginning in 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 data
from SS-DU-002 from the October 2008 sampling event that exhibited a total uranium concentration of
0.36 + 0.09. This concentration is below the LCL of 0.56 pCi/g. All other surface soil data were within
the range of the control limits.
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Figure 4-12. Variable Control Chart for Total Uranium in MW-DU-001 (2004-2018)
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Figure 4-13. Control Chart for All Monitoring Well Data (2004-2018)
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Figure 4-16. Total Uranium in SW-DU-003 (1998-2018)
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Figure 4-17. Total Uranium in SW-DU-004 (1998-2018)
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Figure 4-18. Total Uranium in SW-DU-005 (1998-2018)
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Figure 4-19. Total Uranium in SW-DU-006 (1998-2018)
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Figure 4-20. Total Uranium in SW-DU-007 (1998-2018)
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Figure 4-35. Total Uranium in SS-DU-004 (1998-2018)
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5. CONCLUSIONS AND RECOMMENDATIONS

The April/May and October 2018 sampling events were 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 potentially exceeding 3.0 were
investigated further to validate whether a sample result was representative of DU or natural uranium. The
only sample for which the U-238/U-234 ratio could exceed 3.0 was SW-DU-008 (2.5 + 0.9 pCi/L) from
the October 2018 sampling event.

ICP-MS results for SW-DU-008 equated to 1.9, non-detect, non-detect, and 1.9 ng/L for total
uranium, U-234, U-235, and U-238, respectively. Given that U-235 was not detected by ICP-MS, the total
uranium result is compared to the lower comparison value from Table 3-1. The total uranium result for
SW-DU-008 of 1.9 pg/L is greater than the lower comparison value of 1.2 pg/L for surface water, so the
upper comparison value had to be derived. The upper comparison value was calculated to be 4.1 pg/L
based on a U-235 MDL of 0.2 pg/L. Since the total uranium result of 1.9 pg/L for SW-DU-008 is less
than the upper comparison value of 4.1 pg/L, it is suggestive of a mixture of both natural uranium and
DU. As noted in Sections 3 and 4, these results support the conclusion that total uranium concentrations
are compliant with applicable criteria, including action levels defined in Table 4-1.

Trend analysis reflected that no sample location exhibited an R* value of 1.0, which would have
indicated a strong relationship between sampling results and sampling dates. The lone sample that
reflected an R* value exceeding 0.50 (i.e., somewhat significant) was monitoring well sample
MW-DU-009. The samples from this location reflected an R* value of 0.59. The total uranium
concentrations for samples from MW-DU-009 continue to exhibit a decreasing trend.

In conclusion, no action levels defined in the Army’s license were exceeded, and future
environmental monitoring will continue to be completed in accordance with the SOP.

Sampling Event Report 5-1 April 2019
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: Jjoyce.kuykendall@sbccom.apgea.army.mil
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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
Mr. Ken Xnouf, 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
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:

Evaluations for Uranium in Soils for the soil and sediment
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 cooclers 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
alsc be shipped to the survey site for instrument verification on

A-3
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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.

2) A total gquantity 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
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.

b. Soil Samples. A total of 4 soil samples will be collected,
one from each corner of the trapezoidal impact area. Sample locations
are indicated on the soil sample map (figure 2, Annex C).

1) Sample will be collected using a new or properly cleaned
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 gquantity 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}y 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 collection 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 will be 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
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
as hard copy reports will be requested.
11. Action Levels. Every effort will be made to maintain radiation
exposures and releases of radicactive and non-radiocactive toxic metals
to unrestricted areas as low as 1s 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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SOTIL:

- 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 107! pCi/ml

< 1.5 x 107" pCi/ml - no corrective action.

> 1.5 x 107" pCi/ml - resample; if results above
1.5 x 107" 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,
will be made.

recommendations to the commander on corrective action

GARY J. MATCEK
MAJ, MS
Program Manager, Health Physics Program
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ANNEX A
DEFINITIONS AND ABBREVIATION
1. Definitiomns:

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.

A-9
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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:

a. DU Depleted Uranium

b. ERM Environmental Radiation Monitoring Program
c. g gram

d. HPP Health Physics Program

e. JPG Jefferson Proving Ground

f£f. ml milliliter

g. NRC Nuclear Regulatory Commission

h. pCi pico-Curie
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RPO
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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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FORMS, LABELS AND WORKSHEETS
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Request for Laboratory Services

Page 1 of 2

Directorate of Laboratory Sciences For DLE Uss Only
REQUEST FOR LABORATORY SERVICES LIS JOB#

PLEASE PRINT OR TYPE ALL REQUESTED INFORMATION Date Received

PART 1: PROJECT INFORMATION

DATE OF REQUEST: 08/03/2000
PROJECT #: {CHPPM only) 26 MA 8260  XO#
FUND souRce: [ ] pea [] pera [ OTHER Supplemental ispecitys
DIVISION/PROGRAM: Health Physics Program
INSTALLATION: Jefferson Proving Ground
STATE WHERE SAMPLES TO BE COLLECTED: _Indiana
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: _Mr David Collins
9. PROJECT DESCRIPTION/OBJECTIVE (Screen, Monitoring, Reguletory or Health Concern, Etc.):
Sampling required as part of the Environmental Radiation Monitoring Ptan

S

10. SAMPLE OR SITE HISTORY (High Toxicity, Etc):
DU Firing Range

11, PROJECT COORDINATOR/DLS TECHNICAL CONSULTANT - Was project coordinated with DLS? [x]ves [ Ino
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:
STANDARD

iNote: All ssmplos aro rovtinoly procossed as Stondard Anslyses Unless Arrangements Have Boen Made with DLS
for High-Priority or Top-Priosity Anafyses.)

[0  Hieh-pPrIORITY 1 ror-priomiTY
{Note: High-Priority and Top-Prionity R should be C is with OLS and are Subject to Cost Surcharges.)

PART 3: REPORT DISTRIBUTION OPTIONS

1. ﬁn‘r RESULTS BY: (indicate Preferencel

cc:MAIL/E-MAIL TO ADDRESS: david.collins@apg.amedd.army.mil
FAX TO {Write Fax#):
MAIL:
REQUESTED BY: Mr. David Collins
PRINT NAME: SIGNATURE:
{Note: Signature Required if Submitted by Herd Copy)
CHPPM Form 330-R-E, 1 May 96, (MCHB-DC-LL) Replaces AEHA Form 330-R, Jul 93, which is obsolete.

Figure B-la

St | |
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PART 4: PROJECT COORDINATION INFORMATION
1. DATE SAMPLES TO ARRIVE AT DLS: 12/04/2000
iNote: Frior Amangements tfust Be Mode with SML for Somples That WIi Arrive Qutside of Routine Duty Hours which are M-F 0730 -1700)
S fal C s p will arrive from the field without proservation or filtration.
2. SPECIAL HANDLING REQUIREMENTS:
CHAIN-OF-CUSTODY (COC)
D SAFETY CONSIDERATION/HAZARDOUS MATERIALS (Specify):

m ANALYSES WITH SHORT-HOLDING TIMES (List Specific Analyses):

and test for

Filter water

D | OTHER (Specify):

3. SAMPLE COLLECTION KIT:
DATE REQUIRED: 07/04/2000
CHECK PREFERENCE:
1. TO BE PICKED UR AT DLS BY PROJECT OFFICER

2. SHIP TO:
tPlease include Bidg # snd Phone I

d U-238, No preservative add in the field.

U.S. Army Hatferson Praving Ground
1661 West J.P.G. Niblo Road {Bldg 125)
Madison, IN 47250

{812) 273-2561

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 o
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 Continued on Next Page if Additional Space is Required.

Figure B-1b
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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
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JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-

GROUND WATER SAMPLES

Exposure
&?Ele Sample | Reading Sample Locations Comments
Date (uR/hr) Temp Conductivity
pH (°C) (UMHOS)
Well @ D-Road and Wonju Road
MWO1 (perimeter DU impact area)
Well between C-Road & Wonju
MWO2 Road (perimeter DU impact
area)
Well between A-Road & gate on
MWO 3 Wonju Road (perimeter DU
impact area)
Well on South Perimeter Rd.
MWQ04 (Along south border of JPG)
Well @ D-Road & Morgan Road
MWO5 (across Bridge No. 13)
perimeter DU impact area
Well @ C-Road & Morgan Road
MWO6 (perimeter DU impact area)




JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

PROJECT NUMBER: 26-MA-R -8260-
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GROUND WATER SAMPLES

Exposure
$ﬂ£le Sample | Reading Sample Locations Comments
Date (uR/hr) Temp Conductivity
pH (°C) (UMHOS)
Well @ Oakdale School House on
MWQO7 Morgan Road (perimeter DU
impact area)
MWO8 Well @ Southwest Corner of JPG
(Along south border of JPG)
MWO09 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
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JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM
PROJECT NUMBER: 26-MA-R —-8260-

SOIL SAMPLES

Exposure
sa?gha Sample Reading Sample Locations JPG ID ;
Date (uR/hr) Code
Vicinity at
S0S1 intersection of C-Road (S44)

and Wonju Road)
Vicinity at
S0S2 intersection of E-Road (S48)
and Morgan Road
0.5 miles east of
S0S3 intersection at C-Road (S43)
& EFEast Recovery Road

S0S4 Corner of Morgan Road (S47)
and C-Road

S0S5 Duplicate or Split

of o

Well on south perimeter

S0S6 road along south border B-1
of JPG

West Perimeter Road

S0Ss7 at Fork Creek B-3

South Perimeter Road
3088 of JPG B-5

Well on SW Corner
S0S9 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.
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JEFFERSON PROVING GROUND
DU SAMPLING PROGRAM

26-MA-R -8260-

SURFACE WATER SAMPLES

Sample
ID

Sample
Date

Exposure
Reading
(uR/hr)

Sample Locations

JPG ID
Code

SWs1

West Perimeter Road
Middle Fork Creek
(exits JPG property)

SWBS (M1)

SWs2

Big Creek
(exits JPG property)

SWBN (M2)

SWS3

Wonju Road
Middle Fork Creek
(enters DU impact area)

SWSE (M3)

SWs4

Big Creek
(enters DU impact area)

SWNE (M4)

SWSH

Bridge No. 22
Big Creek

SWM (M5)

SWS6

Line of Fire
Middle Fork Creek

SWS (M6)

SWS7

Bridge No. 12 @
Morgan Road
Middle Fork Creek

SWSW (M7)

SWS8

Bridge No. 13 Q@
Morgan Road
Big Creek

SWNW (M8)

SWS9

Duplicate or Split
of SWS

SWNE (M4)

OHP 40-2




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 (uR/hr) Code
West Perimeter Road
SES1 Middle Fork Creek (M1)
(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)
SESS5 Bridge No. 22 (M5)
Big Creek
SES6 Line of Fire (M6)
Middle Fork Creek
Bridge No. 12 @
SES7T Morgan Road (M7)
Middle Fork Creek
Bridge No. 13 @
SESS8 Morgan Road (M8)
Big Creek
SES9 Duplicate or Split (M4)
of SES
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SOP No. OHP 40-2

Effective Date

Date Removed from Service
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Figure 1: Groundwater samples (Sept. 1997)
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APPENDIX B

FIELD LOGBOOK AND SAMPLING FORMS




THIS PAGE WAS INTENTIONALLY LEFT BLANK



SPRING 2018 FIELD LOGBOOK AND SAMPLING FORMS




THIS PAGE WAS INTENTIONALLY LEFT BLANK



j e

# leidos

GROUNDWATER SAMPLE LOG

Project Name: ___Jefferson Proving Ground Well Identification: MWwW-1

Project Number: ERM Sampling Project Location: Madison, IN

Purged by: D Lowsen & M_Dherman Date: q-ig-\%

Sampled by: O Lapssgn & T Bmzr Date: OS-pl- 1R
Checked by: & Date:

WELL VOLUME CALCULATION:

Circle diameter and K used below: 1" l.D., K=0.041 gal/it 6" 1.D., K=1.469 gal/ft

2" .D., K=0.168 gal/ft 8" 1.D., K=2.61 galfft
4" 1.D., K=0.653.gallft 10" ID, K=4.08 gal/ft

1 Well Volume: :

Total Depth (32.%¥ 2 t) - Depth to Water (_A-B2__ft) = Height of water column (_25.2} 1)

Height of water column (25 .2]  ft) x K value (_®- )83 gal/ft) = 1 Well Volume (4.1 gal)

Purge Volume:

1 Well Volume (4-\} gallons) x 3 = 3 Well Volumes (12.33 _ gallons)

Purge Rate ( gpm) X ( min) = 1 Well Volume

Purge Rate ( gpm) x ( min) = 3 Well Volume 5.8

Temp Cond Turbidity | D.O. ORP | Purged Well Depth to Purge
|_Time °C | . pH mS/cm NTU mgfl mv | Quantity | Volume | Water Rate
OdHZ I3 4 | 7.59 | p. 340 LS 4241 2498 ——— — 10127 —

PURGE INFORMATION: SAMPLING INFORMATION:

Time /Date Started: 1399 | y-13-1 g Time / Date Started: 94 z | S-(-18
Time Purge End: NG S Sampled by: D, bawssn & T Earmer
Purge Method: Pump Bailer X Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Type and ID: NA # of Bottles Collected: 2~ 1005 4l

Purge Rate: NA (gpm) Bottle Preservatives: o1&

Purged Volume: (gal) Recovering WL: —

Water Quality Meter:  Horiba U-22# Duplicate Sampling: 4

How was yield measured? NA Laboratory: ‘ﬁ

Was well cavitated? . Yes No, COC Form: 25

Water containerized/Amount ’ "

Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

Li/ete, lM' at 10.(1/'-ee[ou T8 oa S-1-12

PR TN UL

Rap:  Dpse: S D777/
Bm%/‘oo—w{f 35 CIDI“\
S‘V‘\fl&.' ’31 Cf’"
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mw-2
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D.Lawson & W.Rherman Date: 4-13-13
Sampled by: [) Lawsdva & T. Farmer Date: 0OS-.ol- Ir
Checked by: & Date:
WELL VOLUME CALCULATION: k
Circle diameter and K used below: 1" .D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft '
2" 1.D., K=0.163 gal/ft 8"1.D., K=2.61 gal/ft
4" |.D., K=0.653 gal/ft 10° ID, K=4.08 gal/ft
1 Well Volume:
Total Depth (25.9Q4 _ft) - Depth to Water ((A.0§ _ft) = Height of water column (_{%p.2%e ft)
Height of water column (iig. 20 #tyxKvalue (@.Red  gal/ft) =1 Well Volume ( 2.8 gal)
Purge Volume:
1 Well Volume (2.5 gallons) x 3 = 3 Well Volumes (1.95 __ gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) X ( min) = 3 Well Volume
5-1-8
Temp Cond Turbidity D.O. ORP Purged Well Depth to Purge
Time °C pH mS/cm NTU mg/! mv Quantity |- Volume Water | - Rate
s5.0-18 |[OB49, [ [lé4 | 254 o438 (4 11842 ] 2858 — — Q9% ] —

PURGE INFORMATION: M 41318 SAMPLING INFORMATION:
Time / Date Started:  1234lp | 2 4-13-1F Time / Date Started: 0846 | os5-ol-i
Time Purge End: 13954 Sampled by: & T Faemer
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA {ft) Grab X Composite
Pump Type and ID: NA # of Bottles Collected: 2 - oo ml
Purge Rate: NA (gpm) Bottle Preservatives: Agae.
Purged Volume: (gal) Recovering WL: —
Water Quality Meter:  Horiba U-22# Duplicate Sampling: Neo
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: Yoo
Water containerized/Amount
Grunfos controller set @ NA (Hertz)
ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

AYVIAL Waker level at 9947 Gelow TOC on  $-1-18

KAD: : S R/h

Bnckﬁrlwvl-' 406/)/-\
&M/’lcf 33 4/0»-\
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well ldentification: MW-3
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D Lawson &  M.SQherman Date: Y-13-1%
Sampled by: D.lawsen & T Eavence Date: S-0]-18
Checked by: ' Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" I.D., K=0.041 gal/ft 6" 1.D., K=1.468 gal/ft

2" 1.D., K=0.163 gaifit 8" 1.D., K=2.61 gal/ft
4" [.D., K=0.653 gal/ft 10" 1D, K=4.08 gal/ft
1 Well Volume:
Total Depth (M_Z_ft) Depth to Water (_D:V B ft) = Height of water column (4.3 1)
Height of water column ( Ug.3 ft) x K value (. \\o'3 _gal/ft) = 1 Well Volume (A2. S7 gal
Purge Volume:
1 Well Volume (\¢..7 ___gallons) x 3 = 3 Well Volumes (1.7 gallons)
Purge Rate ( apm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume s ”4;'8
Temp Cond | Turbidity | D.O. ORP Purged Well Depthto | Purge

. Time °c __pH mS/cm NTU mg/l mv Quantity | Volume | Water Rate
o244l 14.90 | 222 o434 201 | 14.69] 183 ) — |5 847 —
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started:  |32% | 43R Time / Date Started: _QZ 4| I S-o01-18
Time Purge End: 1340 Sampled by: D.Larson & T Facane,
Purge Method: Pump j Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Type and ID: NA # of Bottles Collected: 2 - 1000 ml
Purge Rate: NA (gpm) Bottle Preservatives: Nneae
Purged Volume: (gal) Recovering WL: —_
Water Quality Meter:  Horiba U-22# Duplicate Sampling: Yes
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: Yo e
Water containerized/Amount
Grunfos controller set @ NA (Hertz) D»p!iu‘{c faksa.

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encoumered maintenance required, unusual color/odor, etc.)

+ 556’ by TOC 4. 05-0t-18

RAD :

bo.sr, :

S Rl

Bﬂv&kﬂ rovid 1 HO GP"L

Sa.w\f lc:

3l c/bm
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GROUNDWATER SAMPLE LOG
Project Name: Jefferson Proving Ground Well Identification: Mw-4
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D LawSon & M. Shecman Date: 4-13-1%
Sampled by: Tfaemte . & M Caldwell Date: 4-3p-18
Checked by: & Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below; 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft
2" 1.D., K=0.163 gal/ft 8" 1.D., K=2.61 gal/ft
4" |.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft
1 Well Volume:
Total Depth (3\. T3 ft) - Depth to Water ( 2.LE ft) = Height of water column ( 21.59 ft)
Helight of water column ((273.59 _ ft) xK value (B -1\ D gal/ft) = 1 Well Volume (4.S¢  gal)
Purge Volume:
1 Well Volume (8.5 & gallons) x 3 = 3 Well Volumes ( 13.49 gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
4-30-1p
Temp Cond | Turbidity D.O. ORP Purged well Depthto | 'Purge
Time °C " pH mS/cm NTU mg/l- my Quantity |- Volume | Water Rate
IETK 1512 | Z.8 1048% | 1.9 4.3 | UG —~ — L8| —
PURGE INFORMATION: SAMPLING INFORMATION:
Time/ Date Started: ) 157 | q4-18-~1} Time / Date Started: 1413 | U-30-18
Time Purge End: 11073 Sampled by: o€, &
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA {ft) Grab X Composite
Pump Type and ID:  NA # of Bottles Coliected: __2Z . [0pt> ]
Purge Rate: NA (gpm) Bottle Preservatives: Apn L
Purged Volume: (gal) Recovering WL: -
Water Quality Meter:  Horiba U-22# Duplicate Sampling: no
How was yield measured? NA Laboratory: T4
Was well cavitated? Yes No COC Form: 0wes
Water containerized/Amount o
Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

e TN

4'30-’&: L‘L'*E! lg,l_p,, J}{' 4: 16 d LAL[OI-I WC_

Rap:

Dege: & 4Rﬂ\r

Mt’auﬂd 4 40‘? ~

5m‘>l¢: 35 cpm

1
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GROUNDWATER SAMPLE LOG

Project Name: Jefterson Proving Ground Waell Identification: - MW-§
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D. Lawson & . \ Date: 4-1%-\%
Sampled by: D LewBpn & ' Date: O8]~ g
Checked by: & Date: [2.0 '7-
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" [.D., K=0.041 gal/ft 6" L.D., K=1.469 gal/ft

2" 1.D., K=0.163 gal/it 8"1.D., K=2.61 galfft

4" 1.D., K=0.653 galfft 10" ID, K=4.08 galft

1 Well Volume:
Total Depth (3% .95 ft) - Depth to Water (1313 1t) = Height of water column ([ 8.12 __ft)
Height of water column (1Z.12 ) x K value (&.1\0%  galfit) = 1 Well Volume (_2.9% gal)

Purge Volume;

1 Well Volume (2.5 __gallons) x 3 = 3 Well Volumes (_8. &\» gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
5-1-18
Temp Cond Turbidity D.0. ORP Purged [ Well Depthto | Purge
"~ Time °C pH .| mS/icm NTU - mg/l mv Quantity | Volume Water. Rate

12072 115.9 | 289 10.465] 60 | 8.47 | 205 — — | 19.02'] —

PURGE INFORMATION: - SAMPLING INFORMATION:
Time / Date Started: U g I 4-13-13 Time / Date Started: Eb = | S-/-18
Time Purge End: 1us2 Sampled by: ol Spn & .
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Type and ID:  NA # of Bottles Collected: Z- 2& g [
Purge Rate: NA {gpm) Bottle Preservatives:
Purged Volume: (gal) Recovering WL: —
Water Quality Meter:  Horiba U-22# Duplicate Sampling: ne
How was yield measured? NA Laboratory:
Was well cavitated? Yes No COC Form: %‘5
Water containerized/Amount
Grunfos controller set @ NA (Hertz)
ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered maintenance required, unusual color/odor, etc.)
| SNERAE tonter kucf at W _TOC on 5-I-(8
RAN: Dose 3 uplh

&'&kﬂrwﬂv‘ : 38 c/l’“\

SMf {c, ' 38 99'\-

”-
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GROUNDWATER SAMPLE LOG

Project Name:, Jefterson Proving Ground Well |dentification: MW -\o
Project Number: ERM Sampling Project Location: Madison, [N
Purged by: . Lausan & M. Shermeon Date: y-1%-1 %
Sampled by: D Lewsen & Te Fasaner Date: oE-ol-18
Checked by: Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft
2" 1.D., K=0.163 gal/ft 8" 1.D., K=2.61 gal/ft
4" ].D., K=0.653 galfft 10" ID, K=4.08 gal/ft
1 Well Volume:
Total Depth (\Z.T 8 1) - Depth to Water (15.44  ft) = Height of water column (27.34 1)
Height of water column (21.34 __ ft) x K value ($.3\03___gal/ft) = 1 Well Volume (4.4\> __ gal)
Purge Volume:
1 Well Volume (4.4\0____gallons) x 3 = 3 Well Volumes (13377 __gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
5-1-16
Temp Cond Turbidity D:O. ORP | Purged Well Depth to Purge
Time .°C pH mS/cm | NTU mg/l my Quantity | Volume Water Rate -
420 | [8.62] 22210339 20.6| Qol | 34F f— — 130,361 —
PURGE INFORMATION; SAMPLING INFORMATION:
Time/ Date Started:  |142°F | Y-13-1% Time/ Date Started: |4 30 | 5.1-1%
Time Purge End: 131 Sampled by: Dlewsen & : Barmer
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to intake: NA (ft) Grab X Composite
Pump Type and ID: NA # of Bottles Collected: 9_ - _logp w |
Purge Rate: NA (gpm) Bottle Preservatives: neae
Purged Volume: (gal) Recovering WL: e
Water Quality Meter:  Horiba U-224 Duplicate Sampling: ne
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: .4;,5
Water containerized/Amount
Grunfos controllerset @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e, weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

S TEN 1]

Whater leve| o 30.36° balps TOC

o~

S5-1-18

RAD

Dese: 4 4&/‘
B“/‘ﬂ tond; 28cpm

S,.-«rle: So epm

—
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: MW -7
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: O lLaasSen & M-Shecman Date: H-1R-1 %
Sampled by: O Lawsson & T Baeecen Date: O&E-o]- D
Checked by: & Date:

WELL VOLUME CALCULATION:

Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft
2" 1.D., K=0.163 galfft 8" 1.D., K=2.61 galfft
4"1.D., K=0.653 gal/ft 10" ID, K=4.08 galfft

1 Well Volume:

Total Depth ((S\-Q1___ft} - Depth to Water (LLft) = Height of water column ((43.2 2] ft)
Height of water column (4§26 __ ft) x K value (@. \\e3__gal/ft) = 1 Well Volume (L. Ble _ gal)
Purge Volume:

1 Well Volume (‘7.3L___gallons) x 3 = 3 Well Volumes (23,57 gallons)

Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( apm) x ( min) = 3 Well Volume
S-(-18
Temp ‘Cond | Turbidity D.O. ORP Purged Well Depthto | Purge
Time - °C pH mS/cm NTU mg/l mv Quantity | Voluma Water Rate

-1 l8s5a [ 1621 210 [odos] 201 | 824 | 3HF | — — [ 8.89'T —

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: ~ 1\»2.71 | 4y-1$-18 Time/Date Started: /458 | ©05.-0I-1g
Time Purge End: Wou & Sampled by: D, Lawsen & T Barmen
Purge Method: Pump Bailer X Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Typeand ID:  NA # of Bottles Collected: __ 2 - 68D s |

Purge Rate: NA (gpm) Bottle Preservatives: Apae

Purged Volume: (gal) Recovering WL: —

Water Quality Meter:  Horiba U-22# Duplicate Sampling: no

How was yield measured? NA Laboratory: T4

Was well cavitated? Yes No COC Form: 75 ¢

Water containerized/Amount

Grunfos controller set @ NA (Hentz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

Db R SR N

- . h

&dg»ﬁ;«\} 36 cpm

Smf’c s 48 cpm
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mwl- B
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D. Lawsan & M. Swhecmen Date: 4-13-1%
Sampled by: T Farengr & m_‘_&_.,,u Date: 4-30-(8
Checked by: & Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041.gal/ft 6" 1.D., K=1.469 gal/ft

2" 1.D., K=0.163 gal/ft 8" 1.D., K=2.61 galfft

4" 1.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft

1 Well Volume:
Total Depth (_3®.51 _ft) - Depth to Water'(_z_&_‘-&ft) = Height of water column (_7.97
Height of water column (7. %1 ft) x K value (_Ch. 180 gal/ft) = 1 Well Volume (_1.1D gal)

Purge Volume:

1 Well Volume (1.1S____gallons) x 3 =3 Well Volumes ((3.4\p __ gallons)

Purge Rate ( gapm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x { min) = 3 Well Volume
U-%0-1p
- Temp: ‘ Cond | Turbidity | D.O. ORP Purged Well | Depthto | .Purge
Time °C. pH mS/icm |  NTU mg/l mv Quantity | Volume Water Rate
Y- 30-1%] |RH5 l 631 loMpd]| O0° |in. g6 | ZHS — — 123640/ —
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: ~_{r1)4 | Y- -3 Time / Date Started: l 3 45
Time Purge End: 11N Sampled by: T Farmer ﬁe
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
PumpTypeand ID:  NA # of Botties Coliected: Z - ooy .-::!_FES:E&_
Purge Rate: NA (gpm) Bottle Preservatives: oA R
Purged Volume: (gal) Recovering WL: ~—
Water Quality Meter:  Horiba U-22# Duplicate Sampling: AL
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: ves
Water containerized/Amount '
Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problen;s encountered, maintenance required, unusual color/odor, etc.)

LAl Wate, [evel
RAN: Doge: & .%IQ/IV
’Bn‘%mM: 4o c/bn
SaA}ol{,' by 470*\
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mw -9
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D, Lawson & M.Bherma Date: J-1 -1 &
Sampied by: & Date: oS- ]8
Checked by: & Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft
2" .D., K=0.163 gal/ft 8"1.D., K=2.61 gal/ft
4" |.D., K=0.653 gal/ft 10" ID, K=4.08 galfft
1 Well Volume:
Total Depth ( 38.11___ft) - Depth to Water (24.85 _ ft) = Height of water column (3. 2\ _ft)
Height of water column (13. 2% ft) x K value ((®.3p3 __gal/ft) = 1 Well Volume (2. W\e___ gal)
Purge Volume:
1 Well Volume (_(2-1%0 __gallons) x 3 = 3 Well Volumes (Ae.1B _gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) X ( min) = 3 Well Volume
’ 5-1-14
Temp . Cond Turbidity D.O. ORP Purged “Well Depthto | Purge
‘Time . C pH .| mS/em NTU - “mgh - mv Quantity | Volume Water Rate
1251 6. 22 ] 2.23 | $§52 2.3 .90 | 238 —_ - 28001 —
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: 1535 [ A5 Time / Date Started: (2.5] | oy
Time Purge End: [ S4@ Sampled by: ' ~ & T Firmer
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Typeand ID:  NA # of Bottles Collected: - 100 m|
Purge Rate: NA (gpm) Bottle Preservatives: npae
Purged Volume: (gal)’ Recovering WL: —
Water Quality Meter:  Horiba U-22# Duplicate Sampling: Ap
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No, COC Form: 4&5
Water containerized/Amount
Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

THLL i)

uber leyel of Z28.01" below TDL o4

5118

W/

KAD: Dpse : 5 ,?u{/AL
Backgroen : 38 cpm
54«""'0‘6.' 32 ecpm




» leidos

GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: MW -18
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D. Lawson & M. Bhomon Date: H-)1R--18
Sampled by: D Lawspn & T, Farmee Date: o5 -0l-18
Checked by: & Date:

WELL VOLUME CALCULATION:

Circle diameter and K used below: 1" L.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft
2" 1.D., K=0.163 gal/ft 8" 1.D., K=2.61 gal/ft
4" 1.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft

f

1 Well Volume:

Total Depth ( .53 ft) - Depth to Water ( 1.4 ft) = Height of water column (_39.7 9 )
Height of water column (39.79 _ ft) x K value (_$. 1\03 gal/ft) = 1 Well Volume (_'2 .49 gal)
Purge Volume:

1 Well Volume (.49 ___gallons) x 3 = 3 Well Volumes ( 19.4%  galions)

Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
' 5-1-18
Temp ‘ Cond Turbidity |  D.O. ORP Purged Well Depth to Purge
Time °C | pH mSicm [© NTU mg/l- mv- | Quantity | Volume | Water Rate

518 130! 6,92 | #.0 O0.334| 29.6| 9.82 | 312 — — [ 2,507 —

PURGE INFORMAT]ON: SAMPLING INFORMATION:

Time / Date Started: l9‘%_}‘5 Sebl d-1%-18 Time / Date Started: 1301 | S-1-18
Time Purge End: 1859 Sampled by: 0.Lpw%a & T. Fa,mCr
Purge Method: Pump Bailer X Sample Method: Bailer X Other

Depth to Intake: NA {ft) Grab X Composite

Pump Typeand ID:  NA " # of Bottles Collected: 2 - lbop

Purge Rate: NA (gpm) Bottle Preservatives: _none

Purged Volume: (gal) Recovering WL: —

Water Quality Meter:  Horiba U-22# Duplicate Sampling: np

How was yield measured? NA Laboratory: yr.)

Was well cavitated? Yes No, COC Form: 45

Water containerized/Amount

Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

T™HLY I\KL\l T N‘ Water lovel at 2.58" bhelpy TOC on B-1-18

Red: Qasc: S R/l
&b"ﬂ&v&d,’ q‘é CP-—\

Smfﬂ’,f S4 c/)m




» leidos

GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: MIAL-11
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D. Lawson & M. Sherman Date: 4-13-1%
Sampled by: D.lpwSen & T _Egrmer Date: 085 -p1-(8
Checked by: & Date:

WELL VOLUME CALCULATION:

Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" I.D., K=1.469 gal/ft
2" I.D., K=0.163 gal/ft 8" .D., K=2.61 gal/ft
4" |.D., K=0.653 _gal/ft 10" ID, K=4.08 gal/ft

1 Well Volume:

Total Depth (q_’zv_&_ft) - Depth to Water (1. (b1 ft) = Height of water column ( 35.24 ft)
Height of water column (35,29 ft) x K value (®. T3 gal/ft) = 1 Well Volume (_5.7S __ gal)
Purge Volume:

1 Well Volume (_5.75 _ gallons) x 3 = 3 Well Volumes (171.2\0__gallons)

Purge Rate ( gpm) x { min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
S-1-te
Temp - Cond [ Turbidity D.O. ORP | Purged | Well Depthto | Purge
Time °C pH mS/em - NTU |  mg/ ~mv. Quantity | Volume | Water Rate

5‘-1—“ [IZ23%] |5.99] 220 |o.19%] IL3 [T .?Aé - - 234/ -

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: 15\ | -1 g -l Time / Date Started: [2.23 | oS -el-18
Time Purge End: 1527 Sampled by: D.fawsoa & T, Farmer
Purge Method: Pump Bailer X Sample Method: Bailer X Other

Depth to Intake: NA {ft) Grab X Composite

Pump Type and ID:  NA # of Bottles Collected: 2 - oo mi

Purge Rate: NA (gpm) Bottle Preservatives: hene

Purged Volume: (gal) Recovering WL: _—

Water Quality Meter:  Horiba U-22# Duplicate Sampling: ne

How was yield measured? NA Laboratory: TA

Was well cavitated? Yes No COC Form: Uee

Water containerized/Amount ’

Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

oSS NS R SR \ater leyel at 7.34' below TOC o4 S-(-(8
Rod:  Dose: 5 40,

Bﬁbkargvﬂﬂ{.' 34 Clﬂ"‘\-

S...-\Iol(, . 39 cpm




SAMPLE LOG SHEET Spring i

PROJECT NAME: JP4 - DU T ',d, A PROJECT NO: £ R:“I

SAMPLE ID NUMBER: §4/- bu- Do! DATE COLLECTED (MM/DD/YY). _©5-0]- 18
SD- bU- 20| TIME: /349

SAMPLING LOCATION CODE: ——
DESCRIPTION: _—
SAMPLING POINT CODE: . -
DESCRIPTION —_
NORTHING; — EASTING: — ELEVATION:
SAMPLE DEPTH CODE; -~ . T TO " - BLS
SAMPLE MEDIA CODE; ~ DESCRIPTION; —
WEATHER: — ACTIVITIES IN AREA: —_

FIELD OBSERVATIONS:

Bmkgmgl_im\_ : 36 epm
< (sw)

S Rsz\
Lm/lk 31 cf; (Sed)
Deﬁ.& 5 .gﬂ /h,
FIELD MEASUREMENTS | READING | UNITS | SERIAL NO. LAST CALIB.
RADIOACTIVITY: — |y R/A
TEMPERATURE: 1299 | °¢
pH: 3.53 | phH
CONDUCTIVITY: 0. 185 | m 5/cm
REDOX: 2585 AV
DO: 19. 494 rg/!
ORGANIC VAPORS: — -
TURBIDITY: .0 NTU
OTHER : -
SAMPLE TYPE: X GRAB 0 SPATIALCOMPOSITE O TIME COMPOSITE

0 QC TRIP BLANK O QCRINSATE 0O QCFIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES 0O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: IX7ES O NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sbrwi_m-m‘__&gfki
Recorded By: Zu M QC Checked By:

(Signature)

(Signature)




SAMPLE LOG SHEET Spei e
PROJECT NAME: |/t . Ny Tinpach fipes, PROJECTNO: /! R;ﬂ‘l

SAMPLE ID NUMBER: §t/- h}- 0O ng f DATE COLLECTED (MM/DD/YY): OS -01-18
SD- DU- eoa TIME: 1333

SAMPLING LOCATION CODE:; =

DESCRIPTION: —

SAMPLING POINT CODE: -

DESCRIPTION —

NORTHING: _ — EASTING: — ELEVATION: "‘

SAMPLE DEPTH CODE; - . T T0 ’ : BLS

SAMPLE MEDIA CODE: ~ DESCRIPTION: —

WEATHER: —_ ACTIVITIES IN AREA: -

FIELD OBSERVATIONS:

5 kﬁzmg@ Rap : 36 epm
S::/zh__ﬁge\ : 29 ¢pm  (5W)
i n : H4 e:ag__[_&d)

Doseg - 5 J‘IR/AL

FIELD MEASUREMENTS READING | UNITS | SERIAL NO. LAST CALIB.
RADIOACTIVITY: - 4 R/h
TEMPERATURE: 26.S6 | °¢
pH: £.90 | pH
CONDUCTIVITY: ATES o~ 8/ om
REDOX: 2.5845 Y
DO: 18.83 _mg 1
ORGANIC VAPORS: - -
TURBIDITY: 4s.5 NTU
OTHER : —

00 SPATIALCOMPOSITE O TIME COMPOSITE

SAMPLE TYPE: I¥ GRAB
g QC TRIP BLANK O QCRINSATE O QCFIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IX'YES 0 NO SAP SAMPLING PROCEDURE WAS FOLLOWED: tXfES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Suchie riafee § god:vment samples

Recorded By: 744 M QC Checked By:
(Signature)

(Signature)




SAMPLE LOG SHEET Spring e
PROJECT NAME: (04 _ 1) Tonpuck frea PROJECTNO: 0 5

SAMPLE ID NUMBER: §/- b}~ 003 DATE COLLECTED (MM/DD/YY): ©5-0/-(£
SD- DU- 603 TIME: _09.8

SAMPLING LOCATION CODE; ——

DESCRIPTION: —_—

SAMPLING POINT CODE: -

DESCRIPTION —

NORTHING: _ — EASTING: — ELEVATION: "‘

SAMPLE DEPTH CODE; - . T TO "‘ : BLS

SAMPLE MEDIA CODE: ~ DESCRIPTION: —

WEATHER: — ACTIVITIES IN AREA: —_

FIELD OBSERVATIONS:

2F epm _—— 3BTepon

Bmkqa.m_é. Rap
S5 232 (e'{n (5w) "M s g
i 0 4y L'P(_': [Sed)

o ot |[ve

FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: —  |uR/h
TEMPERATURE: /3.5 To¢
pH: 283 pH
CONDUCTIVITY: O O10 | &) om
DO: 2.66 )1
ORGANIC VAPORS: — 3L
TURBIDITY: 6.0 NTU
OTHER : -—

O SPATIALCOMPOSITE O TIME COMPOSITE

SAMPLE TYPE: & GRAB
O QC FIELD BLANK

O QCTRIP BLANK O QC RINSATE
O OTHER (SPECIFY)

SAMPLE COLLECTED:]XYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED: tXYES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Safﬁu_mﬁu_j_zd_:.amf_ﬁm]d@s

Recorded By: Zu M QC Checked By:
(Signature)

(Signature)




SAMPLE LOG SHEET QP’ ig
PROJECT NAME: :JPG - DY TIm ‘wp Area PROJECT NO: c Rm’

SAMPLE ID NUMBER: §4/- Dt)- 0064 DATE COLLECTED {(MM/DD/YY): 0$-ol-18
| - 8D- DU- ool TIME: _ 0938

SAMPLING LOCATION CODE:
DESCRIPTION: —_—

SAMPLING POINT CODE:
DESCRIPTION

|

NORTHING: — EASTING: "— ELEVATION:

SAMPLE DEPTH CODE: - . T TO ” : BLS
SAMPLE MEDIA CODE:; ~ DESCRIPTION:

—

— ACTIVITIES IN AREA:

8 Kk
ac @mugl_&aa\ 35 cf”‘ I3
i e’ea_L&gﬂ

WEATHER:
FIELD OBSERVATIONS:

FIELD MEASUREMENTS READING | UNITS | SERIAL NO. LAST CALIB.
RADIOACTIVITY: s 4R/
TEMPERATURE: | (9. 28 | °é

pH: £8.04 pH

CONDUCTIVITY: 0. 120 1m8lem
REDOX: 2.78 Ay
DO: 23.89 e /1
ORGANIC VAPORS: —_ -
TURBIDITY: oy NTU
OTHER : -

0O SPATIALCOMPOSITE QO TIME COMPOSITE

SAMPLE TYPE: I GRAB
0O QCFIELD BLANK

0O QCTRIP BLANK O QC RINSATE
0O OTHER (SPECIFY)

SAMPLE COLLECTED: IX'YES O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: tXYES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sbf H oy

Recorded By: Zﬂ M QC Checked By:
(Signature)

(Signature)




SAMPLE LOG SHEET Spring 2
PROJECT NAME: (0, . U Tonpack Area, PROJECTNO: prg 5

(208)
SAMPLE ID NUMBER: S4/- Du- 00% DATE COLLECTED (MM/DD/YY). _©S-a1-18
SD- dU- oofF TIME: 1239
SAMPLING LOCATION CODE: —
DESCRIPTION: _—
SAMPLING POINT CODE: -
DESCRIPTION —
NORTHING: _ — EASTING: — ELEVATION: —
SAMPLE DEPTH CODE: -~ T TO — : BLS
SAMPLE MEDIA CODE: ~ DESCRIPTION: —
WEATHER: — ACTIVITIES IN AREA: -
FIELD OBSERVATIONS:
BN'kamzed_M : 38 epm
S&mﬁ'&_ﬁsd t 3Z apm  (5w)
N i A A'
Rose: 8 4R/h.
FIELD MEASUREMENTS READII\{ UNITS | SERIAL NO. LAST CALIB.
ne 5-l-
RADIOACTIVITY: | {254~ [yR/A
TEMPERATURE: 1gF4 g2 | ¢¢
pH: .47 oK
CONDUCTIVITY: O AP | 8/ pm
REDOX: 218 Ry
DO; 20,27 A
ORGANIC VAPORS: — 92
TURBIDITY: 2.4 NTU
OTHER : —-
SAMPLE TYPE: I GRAB D SPATIALCOMPOSITE O TIME COMPOSITE
O QCTRIP BLANK O QCRINSATE O QC FIELD BLANK

0O OTHER (SPECIFY)

SAMPLE COLLECTED:IXYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED: {KYES O NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

: ooy s

Recorded By: 7% M QC Checked By:
(Signature)

(Signature)




SAMPLE LOG SHEET Spi e
PROJECT NAME: jot . Y Tmpack Area PROJECTNO: o .43

SAMPLE ID NUMBER: St/- DU - Db DATE COLLECTED (MM/DD/YY): 0S-0(-&
SD- bu- 0d6 TIME: _d8/4

Sw- J- 006 - DLP
SAMPLING LOCATION CODE; —

DESCRIPTION: —
SAMPLING POINT CODE; -
DESCRIPTION —
NORTHING; _ - EASTING: — ELEVATION:
SAMPLE DEPTH CODE:; - . T TO T : BLS
SAMPLE MEDIA CODE; ~ DESCRIPTION: —
WEATHER: — ACTIVITIES IN AREA: —_
FIELD OBSERVATIONS: -

Bmk@mugl__&za\ : 30 cpm

1 48 apm  (5W)

Sasple Rad

38 gFﬂ (Sed)

DQQ_E S 5 -?ﬂ / hr
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 5 4 R/h
TEMPERATURE: 183 “e¢
pH: 2.19 gﬂ
CONDUCTIVITY: O. 186 |mblom
REDOX: 2272 v
DO:; L4 ;.%/ [
ORGANIC VAPORS: - -
TURBIDITY: S$.9 NTU
OTHER : —

0 SPATIALCOMPOSITE QO TIME COMPOSITE

SAMPLE TYPE: I ' GRAB
0O QG FIELD BLANK

O QG TRIP BLANK O QC RINSATE
O OTHER (SPECIFY)

SAMPLE COLLECTED: IX'YES O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: tXYES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sutwm_&_fjﬁ

Doplede dvitare -woader seple  tofllocfed

Recorded By: Zﬂ M QC Checked By:
(Signature)

(Signature)




SAMPLE LOG SHEET Speing e
PROJECT NAME: |t Ny Tnpact Arga PROJECTNO: prg 5

SAMPLE ID NUMBER: §4/- DU~ 009 DATE COLLECTED (MM/DDIYY): _05-01-18

&D- Dy- 6672 TIME: _|44.4
Sh)-dy- 00F- DUP
SAMPLING LOCATION CODE: —
DESCRIPTION: —
SAMPLING POINT CODE: -
DESCRIPTION . —
NORTHING: _ — EASTING: — ELEVATION: T
SAMPLEDEPTHCODE: -~ : — TO - A BLS
SAMPLE MEDIA CODE: ~ DESCRIPTION: —
WEATHER: —~ ACTIVITIES IN AREA: —
FIELD OBSERVATIONS:
Bmkgamgl_&m\ : 36 epm
Sg_mllh_&z\ T 42 apm  (SwW)

46  tpm  (Sed)

it
Dose = 4 qﬂ/lu

FIELD MEASUREMENTS | READING | UNITS | SERIAL NO. LAST CALIB.
RADIOACTIVITY: 4 4R/
TEMPERATURE: 70.60 | °¢é
pH: 749 e H
CONDUCTIVITY: 5. 104 | w8/ om
REDOX: 227 “Y
DO: 10.4] /1
ORGANIC VAPORS: — -
TURBIDITY: 226 NTV
OTHER s —
SAMPLE TYPE: I GRAB 00 SPATIALCOMPOSITE Q TIME COMPOSITE

O QCTRIPBLANK

O OTHER (SPECIFY)

O QCRINSATE

O QC FIELD BLANK

SAMPLE COLLECTED: IXYES 0 NO SAP SAMPLING PROCEDURE WAS FOLLOWED: 8XYES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Suchice viafer 4 gedsvnect samples

Recorded By: 744 dM

(Signature)

QC Checked By:

(Signature)




SAMPLE LOG SHEET Spi e
PROJECT NAME: i1 _ Ny Tonpack firgs, PROJECTNO: ! R:‘?{

. SAMPLE ID NUMBER: St/- DU~ 008 DATE COLLECTED (MM/DD/YY): .08-o!~[8
| SD. bu- so8 TIME: _I1S2
SAMPLING LOCATION CODE: =
DESCRIPTION: —_

SAMPLING POINT CODE: -
DESCRIPTION —
NORTHING: _ - EASTING: — ELEVATION: -
SAMPLE DEPTH CODE: - . T TO ” - BLS
SAMPLE MEDIA CODE: -~ DESCRIPTION: —
WEATHER: — ACTIVITIES IN AREA: —
FIELD OBSERVATIONS:
Rackzrovad Rap : 38 cpM
S Rad s 3H o o (5w)
i (] ¢ 42 I_PQ { §gd)
Dose: 5 4R/h,
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 5 4 R/h
TEMPERATURE: 20,2 e
pH: 90 ; D”
CONDUCTIVITY: 0.166 o~ $/om
REDOX: 175 “y
DO: [0.S§ | mg/!
ORGANIC VAPORS: — -
TURBIDITY: 1.1 NTU
OTHER : -

0O SPATIALCOMPOSITE O TIME COMPOSITE

SAMPLE TYPE: I GRAB
0 QC FIELD BLANK

O QC TRIP BLANK O QC RINSATE
O OTHER (SPECIFY)

SAMPLE COLLECTED: JYES O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: }YES O NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

SU:MLLEEAEA:AL_&#IQS
Recorded By: 744 (bl QC Checked By:

(Signaturé)

(Signature)




SAMPLE LOG SHEET SI’”“O 1
PROJECT NAME: j0n. n)) .. pact Aren PROJECTNO: £pm

SAMPLE ID NUMBER: _§8-DU-0Q|  DATE COLLECTED (MM/DD/YY): 6S -¢(-#&
TIME: _085S

SAMPLING LOCATION CODE:
DESCRIPTION: =

SAMPLING POINT CODE:
DESCRIPTION -_

NORTHING; - EASTING: - ELEVATION: =

SAMPLE DEPTH CODE: - = T0 —_ BLS
SAMPLE MEDIA CODE: - DESCRIPTION: -

WEATHER: - ACTIVITIES IN AREA: -
FIELD OBSERVATIONS:

Dese: S 4&/‘!4-

FIELD MEASUREMENTS READING UNITS SERIAL NO. LAST CALIB.

RADIOACTIVITY:
TEMPERATURE:
pH:
CONDUCTIVITY:
REDOX:

DO:

ORGANIC VAPORS:
TURBIDITY:

AEERTRIRIR]

OTHER

SAMPLE TYPE: y GRAB O SPATIALCOMPOSITE QO TIME COMPOSITE
U QCTRIP BLANK O QC RINSATE O QCFIELD BLANK
QO OTHER (SPECIFY)

SAMPLE COLLECTED: )XYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED:MES aNO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Se:l Sn_.gﬁig
Recorded By: MQM_ QC Checked By:

(Signature) (Signature)

99-01 1M(P65)/040899

FTP-1215, Revision 0, 4/07/99




SAMPLE LOG SHEET Speing ‘18
PROJECT NAME: jon_ p ) .. puct Arcn PROJECTNO: LR m

SAMPLE ID NUMBER: _8§-DU+002  DATE COLLECTED (MM/DD/YY): 08-01- I8

SS-hu-652- DLP TIME: 1314
SAMPLING LOCATION CODE: -
DESCRIPTION: —
SAMPLING POINT CODE; —
DESCRIPTION —
NORTHING: — EASTING: - ELEVATION: I
SAMPLE DEPTH CODE:; — : — T0 — BLS
SAMPLE MEDIA CODE:; — DESCRIPTION: -
WEATHER: - ACTIVITIES IN AREA: -
FIELD OBSERVATIONS:
B P
Sa.-a.flz__ﬂul : 52, ¢ fmn
Dose: & %A/M
FIELD MEASUREMENTS READING UNITS SERIAL NO. LAST CALIB,
RADIOACTIVITY: —
TEMPERATURE: -—
pH: —
CONDUCTIVITY: —
REDOX: —
DO: -
ORGANIC VAPORS: —
TURBIDITY: —
OTHER . -—
SAMPLE TYPE: k GRAB O SPATIAL COMPOSITE a TIME COMPOSITE
0O QC TRIP BLANK O QC RINSATE 0O QC FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: )XYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED:kYES aNOo
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sesl Sgﬁk, 7 Qelol,‘u“ﬁ- Collected

Recorded By: MQM_ QC Checked By:

(Signature) (Signature)

99-011M(PG5)/040899

FTP-1215, Revision 0, 4/07/99




SAMPLE LOG SHEET Speing I8
PROJECT NAME: 10n . p1) .ot Arex PROVECTNO: £

SAMPLE ID NUMBER: _SS8-DU- 003  DATE COLLECTED (MM/DD/YY): O.8-51- I8

TIME: __|023

SAMPLING LOCATION CODE:
DESCRIPTION: b

SAMPLING POINT CODE:
DESCRIPTION -—

NORTHING: - EASTING: — ELEVATION: —

C——

SAMPLE DEPTH CODE: — = T0 BLS
SAMPLE MEDIA CODE: - DESCRIPTION: -

WEATHER: - ACTIVITIES IN AREA: _

FIELD OBSERVATIONS:
M@aui__&u‘ : 38 ﬁFM
Jxamf_lL_ﬂul : 39 cpm
p

Dopsge: ?ﬁ{ﬁ/[v

FIELD MEASUREMENTS READING UNITS SERIAL NO. LAST CALIB.

RADIOACTIVITY:
TEMPERATURE:
pH:
CONDUCTIVITY:
REDOX:

DO:

ORGANIC VAPORS:
TURBIDITY:

HEEMIRYIRIRT

OTHER

SAMPLE TYPE: k GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
U QCTRIP BLANK O QCRINSATE O QC FIELD BLANK

Q OTHER (SPECIFY)

SAMPLE COLLECTED: )YES O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: kY ES ONO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sesl SA«::/M.LA
Recorded By: _MM_ QC Checked By:

(Signature) (Signature)

99.011M(P65)/040899 ' FTP-1215, Revision 0, 4/07/99




7

SAMPLE LOG SHEET Sfmo 18
PROJECT NAME: JPG- dU I~ purt Arex PROJECTNO: , @ M

SAMPLE ID NUMBER: _SS8-DU - pp4  DATE COLLECTED (MM/DD/IYY): _ ©5-0l-18

TIME: _[Ho 2

SAMPLING LOCATION CODE:
DESCRIPTION: h—

SAMPLING POINT CODE:
DESCRIPTION -

NORTHING:; — EASTING: — ELEVATION: —

Sv——

SAMPLE DEPTH CODE: — = T0 BLS
SAMPLE MEDIA CODE: - DESCRIPTION: -

——

WEATHER: - ACTIVITIES IN AREA:

FIELD OBSERVATIONS:
MMJ_MI Y QFM
Sg-sflz_ﬁul : 43 cpem

Dose: S Jf_ﬁ”if

FIELD MEASUREMENTS READING UNITS SERIAL NO. LAST CALIB.

RADIOACTIVITY:
TEMPERATURE:
pH:
CONDUCTIVITY:
REDOX:

DO:

ORGANIC VAPORS:
TURBIDITY:

T YU T

OTHER

SAMPLE TYPE: X GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
0 QCTRIP BLANK 0 QC RINSATE O QCFIELD BLANK

QO OTHER (SPECIFY)

SAMPLE COLLECTED: X’'YES O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: kYES anNo
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sesl st?.lcl
Recorded By: _ZM_()‘M_ QC Checked By:

(Signature) (Signature)

99.01 1M(P65)040899 ' FTP-1215, Revision 0, 4/07/99
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| SR V- 4

13715 Rider Trail North

Earth City, MO 63045
Phone (314) 298-8566 Fax (314) 208-8757

Chain of vustoay Kecord

:I : " l_: ) \ -

THE LEADER IN ENVIRONMENTAL TESTING

Sample Identification

Sample Date

I -Preservation Code:” IX]' <

!Sampler Lab PV: Carrier Tracking No{s): COC No:
Client Information Fermer [ Caldwell Tvan Vaania
Client Contact: |Phone: E-Mail: — pag,3
Mr. Mark Caldwell B65.421. 3200 I - l o:b 4
Company: . J"b #
XCEL Engineering inc. Analysis Requested
TAddress: Due Date Requested: ] Preservation Codes:
1066 Commerce Park Drive ) A-HCL M- Hexane
City: TAT Requaestad (days): . B - NaOH N - None
Oak Ridge . 1 €-2n Acetate 0- AsNaO2
7t - D - Nitric Actd P - Na204S
'sl'ml\ll337g30 S tandard R E - NaHS04 Q- Na2503
Pho.n S FO - - F - MeOH R - Na28203
3 . —_— .| G- Amchlor S - H2804
B65, 6. BSHT 5 i | H-AscorbicAcd T - TSP Dodecahydrate
Email: WO i z |V -lee U - Acetone
— o ] & - Dl Water V-MCAA
mcald:/ell@xceleng.com et ot E K-EDTA W -pH 45
Project Name: : —_— Z F[L-eoa Z- cther (specily)
o €. .
Site: SSOWE: g _§:_ Other:
JAG - DU Tpact Area @ %!
] a =
Sample [ Matrix ['S k3
Type (SW"““‘;"- E Ea
Sample | (C=comp, Onv::uju“' _% 8
Time | G=grab) |aretissw, asar{ & o Special Instructions/Note;

Mul- DU -

5118 lowz] G

Qo1 W_INiN|2]
Q02 gg4b i A SAMPZC§ ace |
ond o4 | tonsolidated into |
o043 - hup vV oz Haree. (3) coolecs. |
ooH H-30-i8| 1413 One (1) _Coc. Bor
A0S 5-1-18 (1207 all  Samples, ‘
006 | 1430 !
o072 v 1458
008 H-30-1 | 1345
o9 5-1-12 11251
y olo . 130]| ¥ v
Pogsible Hazard Identification Sample Disposal ( A fee may be assessed if samples a tained longer than 1 month)
Non-Hazard | Flammable Skin Lrﬂant Poison B Unknown Dﬁ'adiological Return To Client Disposal By Lab %Archlve For Months
Dellverable Requested: 1, II, ill, IV, Other (specify) Special Instructions/QC Requirements: —_
[Empty Kit Relinguished by: Ete: —_— JTIme: — Whmlpmenu UsP
*ﬁellnqulnhed by: M M Da:;f:im; e / 08727 co??c’i’.’f_: N Recelved by: Date/Time: Company
Relinquished by: DatefTime: Company Recelved by: DateiTime: Company
Relinquished by: DatefTime: Company Recelved by: DalefTime: Company

Custody Seals Intact:

A Yes A No

Custody Seal No.:

Cooler Temperature(s) °C and Other Remarks:




TestAmerica St. Louis
IeSIAITIeNCuU

;;LE’C'TSE’JE'LQ‘;’:: Chain of Custody Record
Phone (314) 298-8566 Fax (314) 208-8757 THE LEADER 1N ENVIRONMENTAL TESTING
Jsampter: Lab PM: Cartier Tracking No(s): COC No:
Client Information Feremer / CaJd.w(,l | ‘IUQA Va.q IR . —
Client Contact: Phone: E-Mail: — Page:
Mr. Mark Caldwell R65.UB (. 3200 — C . 2y
Company: Job #:
XCEL Engineering Inc. Analysis Requested -
Address: Due Date Requested: ﬁ?} |Preservation Codes:
1066 Commerce Park Drive ~ e Ta-rcL M - Hexane
TAT Requosted (days): : 1: B - NaOH N - None
B 1171 fc-znAcetate O - AsNa02
i - |o-Nwcadd  P-Na204s
S fanda-d : '.‘g:‘ 3 E - NaHSO4 Q-Na2503
: i F - MeOH R - Na25203
PO# — i G- Amchlor S - H2so4
4 H-AscobicAcd T - TSP Dodecahydrate
WO #: 5 D 1-1lce U - Acelane
mcaldwell@xceleng.com — h 4 - Dl Water V- MCAA
= P =) N K- EDTA W-pH4-5
roject Name: roject # P ‘ 0 L-EDA Z - other (specify)
d .
|5t SSOWH: = Other:

BSMED

Sample Matrix
Type (ler.mv.

Swsotid,

JRG - DU T~pect Area
Sample | (C=comp,| ocwosteron,

Sample Identification Sample Date Time G=grab)} | evetisaus, a=arr)

Field Filtered Sample (Yasior No)- - "
({Total Number of containers

Special Instructions/Note:

o . I T | . =>><<_| . Préservation Code: |X {
Mw- DU - o1 5-1-18 11223 | &G | W_NIN|2Z
Sw-Dy - pol 1349 ‘ [ An Sﬁmf.ké__&m_.
oYo¥ R 1333 | Lonsplidated _into |
603 0908 A Hacee (A coolers. |
oo 0935 ) One (1N LOC Lo
0opS 1239 all Sa.m'n!c,j,____
006 0816
ook - DUP oBlb
loX 2 14y
v 008 usz| Vv | Vv
Popgsible Hazard Identification , Sample Disposal ( A fee may be assessed if samples a ta-tn.ed longer than 1 month)
Non-Hazard I::lFlammable l_—_!Skln Irritant I:]Poisan B - Unknown :]Radlological Return To Clisnt Disposal By Lab %Archlve For ’ Months
Deliverable Requested: 1, i, i1}, 1V, Other (specify) Special Instructions/QC Requirements: —
Empty Kit Relinquished by: — JEale: — lTime: —t lMomod of Shipmant: TEYS
Tﬁellnqulshed by: Date/Time: Company Received by: Date/TIme: Company
5-2-18 /0822,
Relinquishad by: Date/TIme: Company Received by: Date/Time: Company
Relinquished by: Date/Time: Company {Recelved by: DalefTime: Company
Custody Seals Intact: |Custody Seal No.: Cooler Temperalure(s) °C and Other Remarks:
A Yes A No




5 n ¢ M
13715 Rider Trail North

Earth City, MO 63045
Phone (314) 298-8566 Fax (314) 298-8757

Chain of Custody Record

A

THE LEADER IN ENVIRONMENTAL TESTING

[Sampler: LaFFM: Carrier Tracking No(s): COC No:
Client Information Frmer / Ca[dwdl Tvar Vania L S -
Cllent Contact: Phone: E-Malk: — Page:
Mr. Mark Caldwell 865_ ugl. 32.00 —_— . 3 ,5[3 ‘-f'
Company: Job #;
XCEL Engineering Inc. Analysis Requested -
Address: Due Date Requested: ] gf?éﬁ Preservation Codes:
1066 Commerce Park Drive o E’::’n*- TA-HoL M-H
i - - Hexane
City: TAT Requestod (days): ﬁ,' B - NaOH N - None
Oak Ridge - gg;é o C-2Zn Acelale O - AsNa02
State, Zip: il -] D - Nitric Acid P - Na204S
Tn;le:gg +0 S 'Iv..apl A.ro{ = gp‘ 5 | E-NaHsO4 Q-Na2s03
i j?o#- : rﬁ&} F-MeOH | R-Na25203
Phone: : — o Ji G - Amchtor 5-H2504
86 S . %é- Bsq ? e} 13 H-AscorbicAcld T - TSP Dodecahydrate
Emall: WO #: b 1 fr-tce U - Acetone
mcaldwell@xceleng.com —_— 2 i;.z‘:ﬁ ‘B ;l< -l:élD V_I\_!:ler \‘/lv - ME':AS
a— [ A @ |5 e -1 - -pl !
Project Name: Projact #: —_— _E !;;ﬁ% -E L-EDA Z - other (specify)
pog r o .
H's'ne: SSOWH: __ 3 % N § Othar:
L_JPRG - DU Tmpact Area 8 §m; 5
b} -4
Sample Matrix -,E it =3 -E
Type | (o 7 IREL 2
Sample §(C=comp,| omwonorcr, |2 he F &
Sample Identification Sample Date Time | G=grab) |sr=nissus, sm)] i fid3 2 Speclal Instructions/Note:
S et 5 _}=><| "Preservation Code: [ X[} I T - — i
SD-DU - 60| S-1-18 (1349 | G | S NN
o0l 1333 ARl Samples ace
o003 0908 Lonsolidated intp |
004 0935 Hheee (3) cooless.
665 12.39 One (1Y (ot Lor
O06. o816 all s...ﬂ’nla.s,
OOt 1444
007F- DuUp 1yyy
Y 008 A (152 X y W]V
: —_— —_— | — | —_ - 3
Féﬁlble Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard DFlammable Skin Irritant - Poison B == Unknown E]Radiologlcal Return To Cllent Disposal By Lab ﬁ Archive For Months
Deliverable Requested: 1, I1, 1if, IV, Other (specify) Speclal Instructions/QC Requirements: —
Emply Kit Relinquished by: — lDale: — —ITIme: — ]ﬂemod of Shipmant: USSP
Rellnquished by Date/Time: Company Received by: Date/Time: Company
M W 5-2-1g /0822
Relinquished by: Date/Time: Company Received by: DalefTime: Company
Rellnquished by: DatefTime: Company Recelved by: DatelTime: Company

Custody Seals Intact:
A Yes A No

Custody Seal No.:

Cooler Temperalure{s) °C and Olher Remarks:




TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045
Phone (314) 298-8566 Fax (314) 298-8757

Chain of Custody Record

1S5 I U

THE LEADER 1M ENVIRONNMENTAL TESTING

S: 3 Lab PM: Carrier Tracking No{s): Jcoc No:
Client Information Farempr / CalAwell Tva~r Vania |_ s
Client Contact: Phone: E-Mall: — Page:
Mr. Mark Caldwell B65.48(. 3200 — L H Y
Company: Job #:
XCEL Engineering Inc. Analysis Requested -
Address: Due Date Requested: —_ i : - -|Preservation Codes:
1066 Commerce Park Drive ) N a-HeL M - Hexane
Clty: TAT Requested (days): i " }1B8-NaOH N -None
Oak Ridge " . { C-2Zn Acelate 0- AsNa02
" > = | D~ Nitric Acld P - Na204S
?:l'e'sz'-,'gm S fand.ard o | JE-NaHSO4  Q-Na2s03
Phons FOB o il -} F - MeOH R - Na25203
one: ; g — R :..-| G - Amchlor S-H2504
gés. 266. BSHT S "~ | H-AscorbleAcd T - TSP Dodecahydrate
Email: WO # Z e R U- Acetane
mcaldwell@xceleng.com — 2 ‘| 4 - DI Water V-MCAA
Praject Name: Project #: o .&| K-EDTA W-pH4-5
" : — Zo, g L-EDA Z - other (specify)
o R € .
Site: SSOW#: g ;§j: Other:
J - - /' b4 7 "]
- g
Sample Matrix :g' i -E
Type | (oo [ 2
Sample | (C=comp, m;:ﬂ,;n, ;'% F : ‘__ ‘:g:i
Sample Identification Sample Date Time G=grab) | eranissus, asar)| B Jid2) =3 Special Instructions/Note:
L — e oS | > | Préservation Code: X} : X T — T |
$S-DU- ool 5-1-18 logss| & | 5 INnlL
062 1316 ' 1 A1t Sggpkﬁ ace
002.-bup 1316 | bon splidated intn
Ho3 1023 A Hheee (3) eoolecs.
v eo4d Hot| v L7\ 184 24 One (1Y LoC Lo
- P =t -2 all Samp 15,54____
/ P
// ///
Pogsible Hazard Identlfication . Sample Disposal ( A fee may be assessed if samples a, tained longer than 1 month)
lﬁsNon-Hazard Flammable Skin Iritant - Pojson B - Unknown l::]Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: 1, Il 1ll, IV, Other (specify) Special Instructions/QC Requirements: —
Empty Kit Relinquished by: — [Date: — [Time: — J'Mnlhod of Shipment: U3p
?ﬁelmqmshed by: Date/Time: ] Company Recelved by: Date/Time: - Company
WA 5-2-12 (0822 | XCEL
{Relinquished by: Date/Time: Company tRecelved by: Date/Tims: Company
|Relinquished by: Date/Time: Company Received by DalefTime: Company

Custody Seals intact:
A Yes A No

Custody Seal No.:

Cooler Temperalure(s) °C and Other Remarks:
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mmaw-|
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D.ASoNy & T P fo-o Date: 0= 1%
Sampled by: D lowsgn & T. Farmer Date: lo. 2.3 -8
Checked by: & Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1"1.D., K=0.041 gal/it 6" I.D., K=1.469 gal/ft
2" 1.D., K=0.163 gal/ft 8"1.D., K=2.61 galfft
4" 1.D., K=0.653 galfft 10" ID, K=4.08 gal/ft
1 Weli Volume:
Total Depth (_3J. ©3 ) - Depth to Water ( )8 yy ft) = Height of water column ( dY.5& ft)
Height of water column (_Y . jg ft) x K value (_8-/ 6 __gal/ft) = 1 Well Volume (_*{.0! gal)
Purge Volume:
1 Well Volume ( 4.6l gallons) x 3 = 3 Well Volumes ( ll@ A gallons)
Purge Rate ( gpm) X ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
' L us®
Temp Cond | Turbidity | D.O. "ORP {. Purged | Well . | Depthito | Purge
Time °C 1 pH mS/cm NTU mg/l _my _Quantity | Volume | Water Rate
0942 | 3. 651 28] | 0.44 2.5 ] £ 672] 234 — Hrkb | j1.267] —
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: )Y | [10-1s-R Time/ Date Started: _ (pg@4F | lp-23-(B
Time Purge End: yg Sampled by: B Lewsen & T Egempn
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Type and ID: NA # of Bottles Collected: 2 - OO0 rml
Purge Rate: NA (gpm)- Bottle Preservatives: “Mpae
Purged Volume: [ Y (gal) Recovering WL: —_
Water Quality Meter:  Horiba U-22# Duplicate Sampling: Pt
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: H€5
Water containerized/Amount Y
Grunfos controller set @ NA (Hertz)
ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)
THE THE 1 Wefe lev H2¢e' b Lasing _on 10-23-18
RAD: Dyse : 6 W, R/
wwd: 8
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: M \A/‘J\
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: DLAvoN & T.Dedbouf Date: 10/1x7/18
Sampled by: Do lawson & T. Fareer Date: 1O 22 - 18
Checked by: - & Date:
WELL VOLUME CALCULATION: |
Circle diameter and K used below: 1" 1.D., K=0.041 gal/it 6" 1.D., K=1.469 gal/ft

2" 1.D., K=0.163 gal/ft 8"1.D., K=2.61 galfft

4" |.D., K=0.653 gal/ft 10" ID, K=4.08 galfft

1 Well Volume:
Total Depth (25~ 4Y ft) - Depth to Water (_{d. <16 __ft) = Height of water column (I3, 5 Y ft)

Height of water column (_15. 5 ft) x K value { 9 } B3 gal/it) = 1 Well Volume (__ 3. T3  gal)

Purge Volume:

1 Well Volume ( & ) gallons) x 3 = 3 Well Volumes ( 2. 6 gallons)

Purge Rate ( gpm) X ( min) = 1 Well Volume
Purge Rate ( gpm) x { min) = 3 Well Volume
Temp Cond | Turbidity D.O. ORP Purged | Well Depthto Purge
Time | °C pH mS/cm NTU mg/l mv | Quantity | Volume ] Water Rate
0913 | los | 8.(5 | o848 IR.2 | 8495 | 241 — — 1 10.0"] —
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: 1 33§  /5/18 Time / Date Started: 09 /.3 | j0-23-1&
Time Purge End: (230 Sampled by: N.lguwsen & T (acme.
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Type and ID: ~ NA # of Bottles Collected: 2 - lopo ~l
Purge Rate: NA (gpm) Bottle Preservatives: ADAL?
Purged Volume: Y (gal) Recovering WL: —
Water Quality Meter:  Horiba U-22# Duplicate Sampling: yar’)
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: ‘7,_5
Water containerized/Amount
Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

M Wider leuel ot 10.0" belpu t2p of tising on ip-23-18

RAQ: flose: S ﬁﬁ/l\

Bwk?wv«d: 6! cpe
&-«P e: 42 ¢f,\.\
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GROUNDWATER SAMPLE LOG
Project Name: Jefferson Proving Ground Well Identification: f"\\/‘}
Project Number: ERM Sampling Project Location: Madigon, IN
Purged by: D.LAVSON & T, b, Date: fo/is/Ig
Sampled by: son & T Lremer Date: //)" /123 /(8
Checked by: Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft
2"1.D., K=0.163 gal/ft 8" 1.D., K=2.61 gal/ft
4" |.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft

1 Well Volume:
Total Depth ( 45. 43 ft) - Depth to Water ( /. 29 ft) = Height of water column ( %g ! ft)
Height of water column (__3& l ft) x K value (_0. | 3, gal/ft) = 1 Well Volume ( . gal)
Purge Volume:
1 Well Volume ( Qréﬁ gallons) x 3 = 3 Well Volumes ( 18 [ 3 gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) X ( min) = 3 Well Volume

“Temp Cond | Turbidity | D.O. ORP | Purged | Well | Depthto | Purge |

Time °c _pH_ | mSlem | NTU . |  mgh mv__ | Quantity | Volume | Water | Rate
0259 113.37 | 774 |0s% | 42 | 4 24 9z | — — gl | —

PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: _| }g | 1L Is71% Time / Date Started: 07359 | lp-23-18
Time Purge End: 121y Sampled by: Delarss0n & 7o [ecee-
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Type and |D: NA # of Bottles Collected: 2. 106p sl
Purge Rate: NA {gpm) Bottle Preservatives: Nope
Purged Volume: lg (gal) Recovering WL: —_
Water Quality Meter:  Horiba U-22# Duplicate Sampling: no
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes No COC Form: yes
Water containerized/Amount
Grunfos controller set @ NA. (Hertz)

ADDITIONAL INFORMATION: (i.e. weather c

b1, XU > W (L

onditions, problems encountered', maintenance requiredy unusual color/odor, etc.)
‘ L é I ; /0-23-1

RED. lese: 5 @k
mov( N Slc /)q
54»)0 L : 3 64'/»1
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: My -y
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D.LAWM & 9. Qméﬁ,! Date: 1O-15- 18
Sampled by: T Farmer & M. Callwell Date: 10- 22 -1&
Checked by: & Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" |.D., K=1.469 galfft

2"1.D., K=0.163 gal/ft 8"1.D., K=2.61 galift

4" 1.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft

1 Well Volume:

Total Depth (3). 82 ft)- Depth to Water (__7.4Y  ft) = Height of water column (2 {..?2 t)
Height of water column ( 93 ; ftyx Kvalue (_0-1{2 galfft) =1 Well Volume( 2.8 qal)

Purge Volume:

1 Well Volume ( 35 gallons) x 3 = 3 Well Volumes ( H é gallons)

Purge Rate ( apm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
| .Temp T Cond "~ ~’T!;ngidity 1 DO ~ ORP | ‘Purged | Well. | Depthto’ Purge
_ Time | “C ~ pH - | mS/cm NTU - mg/l | - mv | Quantity | Volume: | Water |° Rate *'H
1428 .0 7.66 | o0.642] 252 | 12.96 ] 2.4 - — 246" —

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: ZLH { | lo -15-1¢ Time / Date Started: IH28 | 0-12-18
Time Purge End: 1 65D Sampled by: T. Farmés & M. Coldueil
Purge Method: Pump Bailer X ) Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Type and ID: NA # of Bottles Collected: l - Loer m|

Purge Rate: NA (gpm) Bottle Preservatives: Noal.

Purged Volume: 13 (gal) Recovering WL:

Water Quality Meter:  Horiba U-22%# Duplicate Sampling: Yee

How was yield measured? NA Laboratory: TA

Was well cavitated? Yes No COC Form: Yoig

Water containerized/Amount

Grunfos controlier set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, roblems encountered, maintenance required, unusual color/odor, etc.)

/f Wate leve © _2.4E" belps f,z‘p gl Qasinggn [0 42-1p.

KAD - dese. ¢ i.gtﬁﬂn
B«pk,/\)ﬂv«d. : 584 t‘O/’\
5&-70!(_1 L\(s C'f"’\
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: l’V\\«/ -5
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: . LAWR & 3. 0ufford Date: 10 -15- 1Y
Sampled by: D. Lo & T. Farmer Date: lo-23- 1€
Checked by: & Date;
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 galfft 6" I.D., K=1.469 gal/ft
2" 1.D., K=0.163 galfft 8" 1.D., K=2.61 gal/ft
4" 1.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft
1 Well Volume: '
Total Depth ( 3785 ft) - Depth to Water ( HE, ft) = Height of water column (_{*1 .g> | 9 X 5 ft)
Height of water column ( M4 .§ 5 ft) x K value ( 0. (63 gal/ft) =1 Well Volume (3. )Sj gal)
Purge Volume:
1 Well Volume ( ,‘!1 gallons) x 3 = 3 Well Volumes ( 4.7t gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume
DD Temp | “Cond. - Turbldlty . D.0. 1 “ORP " |. Purged. | " Well . | Depthto | Purge -
coTime f°C |- pH | omSiém | NTU. | omgh | mv ]| Quantity | Volume i Watgr_# Rate
(g 1igsg | g0 | L3611 L4 13.49 249 — — | jbo¥ —
PURGE INFORMATION: .. SAMPLING INFORMATION:
Time / Date Started: | (0-1s-] Time / Date Started: 1314 | [p-23-I8
Time Purge End: {42) Sampled by: D Lavsen & T Farre
Purge Method: Pump Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Typeand ID:  NA # of Bottles Collected: Z- pop ol
Purge Rate: NA (gpm) Bottle Preservatives: Nnpae
Purged Volume: I79) (gal) Recovering WL: —
Water Quality Meter:  Horiba U-22# Duplicate Sampling: no
How was yield measured? NA Laboratory: A
Was well cavitated? Yes No COC Form: Yes
Water containerized/Amount
Grunfos controfler set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountere;i maintenance reqyjired, unusual color/odor, etc.)
TN T Water level ot 16.02" polou fop o Casidg  go I0:15:(8

RAN: Dose: 5 4R/




leidos

GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mw-(
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: ouavsol & Tpmlbof Date: lo-i7-1%
Sampled by: D, lawoen & T Farmer Date: l0-23-18
Checked by: Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft

2" 1.D., K=0.163 galfft 8"1.D., K=2.61 galfft

4" 1.D., K=0.653 gal/ft 10" 1D, K=4.08 galfft

1 Well Volume:

Total Depth (_43.78  ft)- Depth to Water (_J&. 6 ft) = Height of water column ( A 3 )
Height of water column ( i ftyx Kvalue {_0.J63  galfft) = 1 Well Volume ( Zﬂi gal)

Purge Volume:

1 Well Volume ( j . 7 i gallons) x 3 = 3 Well Volumes ( H ,2 gallons)

Purge Rate ( - gpm) x( min) = 1 Well Volume

Purge Rate (___ gpm) x ( min) = 3 Well Volume
S 7). Temp . “| Cond | Turbidity | D.O. -|- ORP. | Purged | Well | Depthto | Purge .
“Time | -°C. - pH | mSlem | *NTU | mgh -]  mv .| Quantity | Volume | ‘Water | Rate
[43] 425 | B.oo | 0686 | 56.0 | 3p.20| (88 — — 32.381 —

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: _} YOy | 10 -1t-€ Time / Date Started: )43 { | -2.3 18

Time Purge End: HC Sampled by: Lawson & D lacmer

Purge Method: Pump ~ Bailer X Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Type and ID: NA # of Bottles Collected: 2 ~ 1060 wm|

Purge Rate: NA (gpm) Bottle Preservatives: nore

Purged Volume: l% (gal) Recovering WL: -

Water Quality Meter:  Horiba U-22 Duplicate Sampling: Ne

How was yield measured? NA Laboratory: TA

Was well cavitated? Yes No COC Form: ,75“

Water containerized/Amount

Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)
1“4\ H‘LL 1 k)lcf'&r leu&L&32¢33/ bﬂlggg ﬁjp gé “15@3 oA W0-Z23-18

NAN:  Dese: S x—{:@/l\
Mjrpad; 4Z epm
Sp«/ylor c4 C/)/v\




leidos

GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: m \./-'7

Project Number: ERM Sampling Project Location: Madison, IN

Purged by: 0 LAwSon/ & Tlalhd Date: fo-I1xr- 1¢
Sampled by: D Lawsen & T Farcer Date: 0- 23- 18
Checked by: & Date:

WELL VOLUME CALCULATION:

Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/it

2" 1.D., K=0.163 galfft 8"1.D., K=2.61 gal/ft
4" 1.D., K=0.653 galfft 10" ID, K=4.08 galfft

1 Well Volume:

Total Depth (_36. Y/ ft) - Depth to Water (__ 4 S0 ft) = Height of water column ( “7 / [ 1)

Height of water column (__“¥7 {{ _ft)xK value (_9. /€3 galift) = 1 Well Volume (_ZL£F _gal)

Purge Volume: :

1 Well Volume ( 7. éi gallons) x 3 = 3 Well Volumes ( -)IOH gallons)

Purge Rate ( gpm) x ( min) = 1 Well Volume

Purge Rate ( gpm) x ( min) = 3 Well Volume

T - Temp f. Cond - ' Turbidity | "~ D:O. ORP. {. Purged |- ‘Well . | Depthto |~ Purge
| Time 4 °C 4 pH | mSlem | NTU | mgt | mv. ‘| Quantity | Volume | Watér | .Rate
458 | 16,70 | 2 46 | 0.643 16.8 | 20.02| 201 o — 442'{ —

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: [ b (@ | 10-15-1% Time/ Date Started: 4L 2 | lo-23-18
Time Purge End: { b N Sampled by: A lavyn & T Faome
Purge Method: Pump Bailer X Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Typeand ID:  NA # of Bottles Collected: 2~ o0t el

Purge Rate: NA (gpm) Bottle Preservatives: g AP

Purged Volume: \Y (gal) Recovering WL: —

Water Quality Meter:  Horiba U-22# Duplicate Sampling: neo

How was yield measured? NA Laboratory: TA

Was well cavitated? Yes No COC Form: Yyl

Water containerized/Amount Y

Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual co)\or/odor, etc.)
! .
L t] JHT LT |1 Whie level ot 9.47 L&{M g o Cesing an io-23-18.

RAD : Lese;: 8 41&/‘1
Baokyw»d: 46 epm




leidos

GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mw-§
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D LAW DN & 1. /e Date: jo-IX-(¥
Sampled by: T Fcaner & 3 | ( Date: P-22-18
Checked by: & Date:
WELL VOLUME CALCULATION: )
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft

2"1.D., K=0.163 gal/ft 8"1.D., K=2.61 galft

4" 1.D., K=0.653 gal/ft 10" ID, K=4.08 galfft

1 Well Volume:

Total Depth (( 30.5 / ft) - Depth to Water ( 13, Q! ft) = Height of water column ( 68 Q ft)
Height of water column (_ (5. § 'Q ft) x K value (_0-f3  gal/ft) = 1 Well Volume (__I .{d gal)

Purge Volume:

1 Well Volume ( f ' Q gallons) x 3 = 3 Well Volumes { 3 . E 5 gallons)
Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( apm) x ( min) = 3 Well Volume
Temp |- . ¢ Cond | Turbidity { D.O. - ORP. | ‘Purged: | “Wel Depth'to-;* Purge

Time e | mSiem | Nru- 4 n mv- . | ‘Quantity | Volume | Water | Rate

L LU pH - 4| cl A mglt--
U24q [ 13 H? 6.7 [ p o8] ZA I3[ 287 — — 123697 -

Ml w2218
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: [ 203 | 1 ~15-(§ Time / Date Started: 1347 | [0-22-18
Time Purge End: 1709 Sampled by: Tefacme & M. Caldve
Purge Method: Pump v Bailer X ) Sample Method: Bailer ( X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Type and ID: NA # of Bottles Collected: 2, -~ Opo ~(
Purge Rate: NA (gpm) Bottle Preservatives: Nore
Purged Volume: 3 (gal) Recovering WL: —
Water Quality Meter:  Horiba U-22# Duplicate Sampling: e
How was yield measured? NA Laboratory: TA
Was well cavitated? Yes, No COC Form: ues
Water containerized/Amount /
Grunfos controlier set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual color/odor, etc.)

1({ Wete, )BUL' Ll__z_é&_bflw J’D/D oh &Lﬁl‘ﬂ_j,

KAD : dose. S ,?RJA
(_\,M,kﬁﬂwd: 54 ep

sa,.flcz ¢ A/V"\.
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mw-4
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: Depvs & F.Rulhd Date: [0 -(Y- jd
Sampled by: Db & T Fraen Date: . 0-23-18
Checked by: & Date:
WELL VOLUME CALCULATION: :
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft

2"1.D., K=0.163 gal/ft 8" 1.D., K=2.61 gal/ft

4"1.D., K=0.653 galfft 10" ID, K=4.08 gal/ft
1 Well Volume:

Total Depth ( 38 ft) - Depth to Water()ﬂ, f& ft) = Height of water column ( l? 59 ft)
Height of water column ( /2‘ l_‘ﬁ ft) x K value (_0.1£ f gal/ft) = 1 Well Volume ( Q..L)- gal)

Purge Volume:

1 Well Volume ( 3'33 gallons) x 3 = 3 Well Volumes ( é ﬂ J’ gallons)

Purge Rate ( gpm) x ( min) = 1 Well Volume
Purge Rate ( gpm) x ( min) = 3 Well Volume

T ] Temp. | | Cond [ Jubidty | DO. | ORP .| Purged | Well | Depthito| Purge
CFime L C o 1 pH I mS/em | NTU | mghl | omv | Quantity | Volume | Watér |- Rate -

1122 | (A4 | 2.4 D21 10.3 | 20.28] 220 |1 — | — | 30.394] —

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: l b) b | ”2 —IS’-I( Time / Date Started: 1222 | ©0-23-18
Time Purge End: 1$3) Sampled by: d.Lawson & T. Frrae-
Purge Method: Pump i Bailer X Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Typeand ID:  NA # of Bottles Collected: Z - 1000 »1 1

Purge Rate: NA (gpm) Bottle Preservatives: Noae

Purged Volume: Z (gal) Recovering WL: -

Water Quality Meter:  Horiba U-224# Duplicate Sampling: "o

How was yield measured? NA Laboratory: TA

Was well cavitated? Yes No COC Form: fnes

Water containerized/Amount !

Grunfos controllerset @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, ,maintenance required, unusual color/odor, etc.)
i A Wde, level © 30.34° bolpy fﬁﬁ 2‘3 ag;ng fn_Jp-23-18

NAA: Dose: 7 yR/k
sz:karpwv(; “HZ c/,,..\

SamfI&! q4 CIDM
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well identification: Mw- 10 _
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: O_LAVON & . . Date: 10 -0~ 2 \
Sampled by: b, Lonson & T Fermer Date: [0-23-1(8 ’
Checked by: Date:
WELL VOLUME CALCULATION: '
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft .
2"1.D., K=0.163 gal/ft 8"1.D., K=2.61 galfit
4" 1.D., K=0.653 gal/ft 10" iD, K=4.08 galfft
1 Well Volume: ‘
Total Depth (_4/- 53 _ft)- Depth to Water (_§. 0 ) = Height of water column (_$&.( )
Height of water column ( 32.[1 ft) x K value ( 0. 1€3 galit) =1 Well Volume (__6.)2 _ gal)
Purge Volume: :
1 Well Volume ( C.),). gallons) x 3 = 3 Well Volumes ( I&. 6Y galions)
Purge Rate ( gpm) x ( min}) = 1 Well Volume -
Purge Rate ( gpm) x ( min) = 3 Well Volume
— ] Temp | -Cond | Turbidity |- D.O. | ORP | Purged | 'Well | Depthto | Purge
Jime | "¢ - | pH | -mSfem | NTU .| mgh. | mv. | Quantity | Volume | Water "| Rate -
120 115.53] .16 _[p.464] [4.85 | B.gZ | 234 — — 13 ga/| —
PURGE INFORMATION: SAMPLING INFORMATION:
Time / Date Started: ~_{ 5 90) | 10-(5-1% Time / Date Started: 1204 | -23-I8
Time Purge End: I5Y4Y¢ Sampled by: Dhanwsen & T Lacmen
Purge Method: Pump ) Bailer X Sample Method: Bailer X Other
Depth to Intake: NA (ft) Grab X Composite
Pump Typeand ID:  NA # of Bottles Collected: Y
Purge Rate: NA (gpm) Bottle Preservatives: noae
Purged Volume: 14 (gal) Recovering WL: —_
Water Quality Meter:  Horiba U-22# Duplicate Sampling: (a)]
How was yield measured? NA Laboratory: A
Was well cavitated? Yes No COC Form: ues
Water containerized/Amount !
Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, maintenance required, unusual colorfodor, etc.) -
b G VO, (I [ 1 Water level at 3887 les: 10-23-8

QAA:

Dosc: 6 qk/k

@wkng{: 51 cpm
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GROUNDWATER SAMPLE LOG

Project Name: Jefferson Proving Ground Well Identification: Mw-|i
Project Number: ERM Sampling Project Location: Madison, IN
Purged by: D.LAWON & ). Pedfd. Date: 10-1<- 1
Sampled by: D. Lawsen & T _Farmer Date: 10-23-18
Checked by: & Date:
WELL VOLUME CALCULATION:
Circle diameter and K used below: 1" 1.D., K=0.041 gal/ft 6" 1.D., K=1.469 gal/ft

2" 1.D., K=0.163 gal/ft 8"1.D., K=2.61 gal/ft

4" 1.D., K=0.653 gal/ft 10" ID, K=4.08 gal/ft

1 Well Volume:

Total Depth (_42.30  f) - Depth to Water (_Z,_SI~ ft) = Height of water column ( 3\17.‘/ ft)
Height of water column (_S.7F__it)x K value (9. /€3  gal/ft) = 1 Well Volume (_¥ &6 gal)
‘Purge Volume: :

1 Well Volume ( i-(g(: gallons) x 3 = 3 Well Volumes ( Zé Qﬁ gallons)

Purge Rate ( gpm) x ( min) =1 Well Volume
Purge Rate ( apm) x ( min) = 3 Well Volume
| Temp . - | Cond .f Turbidity | :D.O. | ORP" | Purged | Well- | Depthto| . Purge
Time- | °C | pH | mSlem [ NTU | .mgl | mv | Quantity | Volume | ‘Water] Rate .

252 | 1433 | 8.3 | 0.503] 4.9 | 12.58] 262 | — | — [ig.q95] —

PURGE INFORMATION: SAMPLING INFORMATION:

Time / Date Started: _[{3Y | [D-Is-1€ Time/Date Started: (2.5 2 | lp-2.3-18
Time Purge End: 106 Sampled by: 0. Latton & T. [~
Purge Method: Pump - Bailer X ) Sample Method: Bailer X Other

Depth to Intake: NA (ft) Grab X Composite

Pump Typeand ID:  NA # of Bottles Collected: 2— 1000 sl

Purge Rate: NA (gpm) Bottle Preservatives: Noae

Purged Volume; 17 (gal) Recovering WL: —

Water Quality Meter:  Horiba U-22# , Duplicate Sampling: e

How was yield measured? NA Laboratory: TA

Was well cavitated? Yes No COC Form: nues

Water containerized/Amount !

Grunfos controller set @ NA (Hertz)

ADDITIONAL INFORMATION: (i.e. weather conditions, problems encountered, r'naintenance required, unusual color/odor, etc.)

L v Ml MM&@LA%ALMS

RAN: Dpse : Z "'Z"Q/A
6‘05‘ y‘awd : B3 épa
Sa,f‘f/&f a4 L/)M



SAMPLE LOG SHEET

PROJECT NAME: — PROJECT NO: Fl. 18
_ JPE - DU Lmpact Area. R ERM
SAMPLE ID NUMBER: Sw-Dv - 0ol DATE COLLECTED (MM/DD/YY): __[0-2.3-18
sD- QU - so] TIME: _ 1350
sh - bU - el - OUP
SAMPLING LOCATION CODE; -
DESCRIPTION:
SAMPLING POINT CODE: -
DESCRIPTION —
NORTHING: - EASTING: - ELEVATION: "
SAMPLE DEPTH CODE; -~ . T TO T 4 BLS
SAMPLE MEDIA CODE: ~ DESCRIPTION: —
WEATHER: — ACTIVITIES IN AREA: —_
FIELD OBSERVATIONS:
BA@E@M@_&AJ\ : 30 epM
SAm)ck__KseL Y42 £pm (5w)
'S n . 3] Lpm (Sed)
Doseg = 4 -%R/lw
FIELD MEASUREMENTS READING UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 4 4R/ h
TEMPERATURE: IL.25 voe
pH: 8. 21 ol
CONDUCTIVITY: 0-368 |mblem
DO: 22.06 | mg/!
ORGANIC VAPORS: - -
TURBIDITY: 0.0 NTU
OTHER : -—
SAMPLE TYPE: & GRAB 0O SPATIAL COMPOSITE a TIME COMPOSITE
0 QC TRIP BLANK O QC RINSATE O QCFIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES 0O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: {YES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Svrkace u/w'l-srj sed ment Swlbs

Oulylftd&__led.-.m.nai'__é&mf’lbj
Recorded By: 74 (o04.0/ QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET
PROJECT NO: !l 18 LAM

PROJECT NAME: JP@— DU Iﬂ/cd_ A,u
SAMPLE ID NUMBER: Si- bu - 602 DATE COLLECTED (MM/DD/YY): __l0-23-I¢
SH-DV-002 TIME: __133¢4
SAMPLING LOCATION CODE: -~
DESCRIPTION:
SAMPLING POINT CODE; -
DESCRIPTION —
NORTHING: — EASTING: '— ELEVATION:
SAMPLE DEPTH CODE; -~ . T TO ” . BLS
SAMPLE MEDIA CODE:; ~ DESCRIPTION: o
WEATHER: - ACTIVITIES IN AREA: _
FIELD OBSERVATIONS:
5 s So ﬁan (5w)
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: L 4R/ h
TEMPERATURE: 12..98 | "°¢
pH: 8. 74 _pl-l
CONDUCTIVITY: 0£.346 - 8/ om
REDOX: 216 Y
DO: | 21.18 g/ {
ORGANIC VAPORS: — -
TURBIDITY: 0.9 NTV
OTHER : -
SAMPLE TYPE: X GRAB [0 SPATIALCOMPOSITE 0O TIME COMPOSITE

O QCTRIP BLANK

0O OTHER (SPECIFY)

0 QC RINSATE

0O QC FIELD BLANK

SAMPLE COLLECTED: IYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED: {¥ES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

S

z

S

Sam

L

Recorded By: 74.f M

(Signature)

QC Checked By:

(Signature)




SAMPLE LOG SHEET
PROJECT NAME: ;51 Tpact Ares. PROJECTNO: g rpm

SAMPLE ID NUMBER: S - Dy -po3 DATE COLLECTED (MM/DD/YY): 10-'73-(8
8D-Hu-003 | TIME: _©4934
SAMPLING LOCATION CODE: =
DESCRIPTION:
SAMPLING POINT CODE:; -
DESCRIPTION —
NORTHING: — EASTING: '— ELEVATION:
SAMPLE DEPTH CODE: -~ . T TO - - BLS
SAMPLE MEDIA CODE; -~ DESCRIPTION: -~
WEATHER: — ACTIVITIES IN AREA: "
FIELD OBSERVATIONS:
Bm&@mgﬂ_&w\ : 43 epm '
smﬁu_ﬁy\ : 46 ppm (Sw)
i 0" L £pm {Sea)
QQS.E Y qﬂ/ﬁt
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 5 4R/ h
TEMPERATURE: .48 | °¢
pH: @.08 A
CONDUCTIVITY: o.216 e~ Sle
REDOX: 2.57 Ry
DO: 2&5.496 n%/ !
ORGANIC VAPORS: - -
TURBIDITY: (2.0 NTU
OTHER : -
SAMPLE TYPE: & GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
O QC TRIP BLANK O QC RINSATE 0O QC FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED:IXYES 0O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: ix?Es aNO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

5ulb¢cl Wx\(‘&(‘ & Qd}aa\i S&ﬁlolgs.

Recorded By: 744 (bl QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET
PROJECT NAME: JPeL- dU- Im/?ac"’@/m PROJECT NO: Gl //Z 211

SAMPLE ID NUMBER: SW- bu-oo 4 DATE COLLECTED (MM/DD/YYY); _lo-23-lg

Sb-bu-004 TIME: _l066
SAMPLING LOCATION CODE: -
DESCRIPTION:
SAMPLING POINT CCODE; -
DESCRIPTION —
NORTHING: — EASTING: — FLEVATION:
SAMPLE DEPTH CODE: -~ . T TO ” : BLS
SAMPLE MEDIA CODE; ~ DESCRIPTION: —
WEATHER: — ACTIVITIES IN AREA: —
FIELD OBSERVATIONS:
Rack : 4g epm
Sa.m‘plg Rad T SO0 epm (SW)
W Y J;Aa_ﬁtd)
Dosk '-fiqﬂ/lu e
0-23-1f
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 8 4R/ h
TEMPERATURE: Q29 | e
pH: 2.4 pH
CONDUCTIVITY: 0. 330 | m8lem
REDOX: 117 AY
DO: 1212, | ma/ [
ORGANIC VAPORS: - -
TURBIDITY: 3.9 NTU
OTHER : —
SAMPLE TYPE: I GRAB 0 SPATIALCOMPOSITE Q TIME COMPOSITE
O QC TRIP BLANK O QC RINSATE O QC FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED: BXYES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

SuLéMg_M{gf 4 sedipmeqt Sg,m’a_@

Recorded By: 74.4 QM QC Checked By:

(Signature) (Signature)




SAMPLE LOG-SHEET ,
PROJECT NO: F=!l 18

PROJECT :
J NAME JIO C: -0 UJ;-)DGL"IL 14/'64. . ERM
SAMPLE ID NUMBER: Sw- Dy- ocos DATE COLLECTED (MM/DD/YY); _ 10-23-/8
Sb- Du-o00s5 TIME: __[2.39
SAMPLING LLOCATION CODE; -
DESCRIPTION:
SAMPLING POINT CODE: -
DESCRIPTION —
NORTHING: — EASTING: — ELEVATION:
SAMPLE DEPTH CODE:; - . T TO T . BLS
SAMPLE MEDIA CODE; -~ DESCRIPTION: —_
WEATHER: - ACTIVITIES IN AREA: —_
FIELD OBSERVATIONS:
fr““ﬁ‘—"—M 4Z epm
Sg..gfl'e 54L 55 o (sw)
59 a’i (Sed)
Dgs_g Z 4;)? /h,
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: Z 4R/ h
TEMPERATURE: l.pa ]
pH. 842 e H
CONDUCTIVITY: 0.4064 ~ 8/ pm
DO: 4.4, | ma/l
ORGANIC VAPORS: - -
TURBIDITY: 0.4 NTU
OTHER : -—
SAMPLE TYPE: ¥ GRAB Q SPATIALCOMPOSITE Q TIME COMPOSITE
O QC TRIP BLANK O QC RINSATE 0O QO FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: XYES 0 NO SAP SAMPLING PROCEDURE WAS FOLLOWED: 3ES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:
Dubace wnter 4 Sedimist Saflos

Recorded By: Zﬂ M QC Checked By:
(Signature) (Signature)




SAMPLE LOG SHEET ,
PROJECT NAME:  ;pr . 5o Topect Aren PROJECT NO: Fall 18 &M

SAMPLE ID NUMBER: SW/-Ay - 626 DATE COLLECTED (MM/DD/YY): 10-23- 16
80- OU- 00 TIME: 084

SAMPLING LOCATION CODE: -

DESCRIPTION:

SAMPLING POINT CODE: —_

DESCRIPTION . —

NORTHING: — EASTING: — ELEVATION:

SAMPLE DEPTH CODE: - . T TO T - BLS

SAMPLE MEDIA CODE: ~ DESCRIPTION: —_

WEATHER: - ACTIVITIES IN AREA: —

FIELD OBSERVATIONS:

gmB@LuEeL_&M\ : 2 ql epm —
&zn/lk ad : ¢ (s
i n i 26 etpm  (Sed)

Rose: 5 4R/hr

FIELD MEASUREMENTS READING | UNITS | SERIAL NO. 'LAST CALIB.
RADIOACTIVITY: g 4R/
TEMPERATURE: Lo 729 To¢
pH. B.65 | pH
CONDUCTIVITY: DY | b/e
DO; .89 Al
ORGANIC VAPORS: - 232
TURBIDITY: 3.3 | NTU
OTHER : -
SAMPLE TYPE: X GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
O QC TRIP BLANK O QC RINSATE O QCFIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES 0O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: {X?ES O NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Setiment 4 sucbace- wreter S,u—?l)vlg

Recorded By: 744 Cotutl QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET ,
PROJECT NAME: jpp_ n) 7 put Area PROJECTNO: 1/ g £AM

SAMPLE ID NUMBER: _5W/-HU -~ 002 DATE COLLECTED (MM/DD/YY): _j0-23-18
Sw-bu-002 - HUP TIME: __ 1443
SO-bU-0PZ

SAMPLING LOCATION CODE: -

DESCRIPTION:
SAMPLING POINT CODE:; -
DESCRIPTION —_
NORTHING: — EASTING: - ELEVATION: "
SAMPLE DEPTH CODE: -~ . T TO "’ » BLS
SAMPLE MEDIA CODE; -~ DESCRIPTION: —
WEATHER: — ACTIVITIES IN AREA: —
FIELD OBSERVATIONS:
B&ls@m@_&m : 46 epm
Sn.m]ah__ﬁsd + 53 £ (sw)
i n ) 7 eﬂa { §gdL
Desg: S qﬂ /he
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: s 4R/
TEMPERATURE: 14.33 "ol
pH: B.640 L H
CONDUCTIVITY: O0.31F |m8/lem
REDOX: 164 AV
DO: 23.23 | ma/l
ORGANIC VAPORS: — V2
TURBIDITY: 1.0 NTU
OTHER : —
SAMPLE TYPE: & GRAB 0O SPATIALCOMPOSITE O TIME COMPOSITE
O QC TRIP BLANK 0O QC RINSATE O QO FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: )XYES 0O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: }YES 00 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

‘5{.#1}&“‘}1/ 4.'\/( Sed) me 1t 5@3@ kj
ZL,al,}mb S wta.c:_-_u.laic_c__éa.%a_/e .
Recorded By: 74.4 (M QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET ,
PROJECT NAME: 4pg- DU Tmpect Aren  PROJECT NO: L7/ 1 EfM

SAMPLE ID NUMBER: _SiW-bU - 028 DATE COLLECTED (MM/DD/YY): _10-23-(g
Sh- 00~ o008 TIME: __1304
SAMPLING LOCATION CODE: =
DESCRIPTION:
SAMPLING POINT CODE; -
DESCRIPTION —
NORTHING: — EASTING: — ELEVATION:
SAMPLE DEPTH CODE; - . T TO T - BLS
SAMPLE MEDIA CODE; -~ DESCRIPTION: -
WEATHER: — ACTIVITIES IN AREA: -
FIELD OBSERVATIONS:
Gmkﬁaww\ AM 22 c[pm
SW’P Rad S = £ (sw)
it 0 N 4| Lpen (Sed)
ﬁﬂE : 5 .!ﬂ/lu
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 5 4R/ h
TEMPERATURE; 12..64 )
pH. 8.61 _pj«l
CONDUCTIVITY: 0.32% | 8/om
REDOX: 2.4] "y
DO: 2.8l ﬁ%l !
ORGANIC VAPORS: — -
TURBIDITY; 0.0 NTU
OTHER : -
SAMPLE TYPE: I GRAB 0 SPATIALCOMPOSITE QO TIME COMPOSITE
O QC TRIP BLANK O QCRINSATE 0O QC FIELD BLANK

0O OTHER (SPECIFY)

SAMPLE COLLECTED: )YES DNO SAP SAMPLING PROCEDURE WAS FOLLOWED: 3YES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

ScrrAuL_mﬁL_d___észimat_én;—?//fJ.
Recorded By: 744 M

(Signature)

QC Checked By:

(Signature)




| SAMPLE LOG SHEET | ,
PROJECT NAME: PG -5+ Zupuct Area PROJECTNO: £ul- gy £

SAMPLE ID NUMBER: SS-Ju - ¢o { DATE COLLECTED (MM/DD/YY): Jo-23-1%
TIME: _09/9

SAMPLING LOCATION CODE: -
DESCRIPTION:

SAMPLING POINT CODE: -
DESCRIPTION —_

NORTHING: — EASTING: - ELEVATION:

-—

SAMPLE DEPTH CODE: 70 : BLS
SAMPLE MEDIA CODE: -~ DESCRIPTION: —

WEATHER: - ACTIVITIES IN AREA: —

FIELD OBSERVATIONS:
Qc&zjmud__&m epM
Sa !:ﬂg gsg\ < 56 cnnL L&%) Sl
: *gm:::ﬁmﬂ- Me
W-25- Ig

FIELD MEASUREMENTS READING | UNITS .| SERIAL NO. LAST CALIB.
RADIOACTIVITY: 6 4 R/h
TEMPERATURE: — "o
pH: _— pl«l
CONDUCTIVITY: — - 8/ om
REDOX: — "y
DO: —_ g /1
ORGANIC VAPORS: - -
TURBIDITY: —_ NTU
OTHER : -
SAMPLE TYPE: I GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
O QC TRIP BLANK O QCRINSATE O QCFIELD BLANK

Q OTHER (SPECIFY)

SAMPLE COLLECTED: }YES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED: tXYES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Sna‘/ QAMnll
, A =3

Recorded By: 74k (04 f/ QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET ,
PROJECT NAME: PG -y Zapect Area PROJECTNO: £L/j g i

SAMPLE ID NUMBER: _SS-Dy-202  DATE COLLECTED (MM/DD/YY): __[2-23 -/p
TIME: _ /15D

SAMPLING LOCATION CODE:
DESCRIPTION:

a—

SAMPLING POINT CODE:
DESCRIPTION —_

NORTHING: — EASTING: - ELEVATION:

-—

SAMPLE DEPTH CODE: R O : BLS
SAMPLE MEDIA CODE: - DESCRIPTION: —

WEATHER: — ACTIVITIES IN AREA: -
FIELD OBSERVATIONS: ‘

s 32 epMm

Semple Rad + Bb_ tpm £5W) Sl

—it — : ‘l‘ﬁ‘ﬁfmﬂ"’ ~ne
Rose: & 4R/h, 0-23-18

g
£

FIELD MEASUREMENTS READING | UNITS | SERIAL NO. LAST CALIB,
RADIOACTIVITY: 6 < R/h
TEMPERATURE: — iz
pH: -~ pH
CONDUCTIVITY: — 8/ om
DO: — yai
ORGANIC VAPORS: - 35
TURBIDITY: — NTU
OTHER : -
SAMPLE TYPE: X GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
O QCTRIP BLANK 0O QCRINSATE O QC FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES QNO SAP SAMPLING PROCEDURE WAS FOLLOWED: }7ES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

SQIL:S.&M/D /L

Recorded By: Zﬂ M QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET

PROJECT NAME: PG - 5y Toupuct Area PROJECTNO: £Lif Ig 240

SAMPLE ID NUMBER: _5S- by - 003 DATE COLLECTED (MM/DD/YY): _l0-23-/8

S5 - DU- 003- DULY TIME: 682
SAMPLING LOCATION CODE: o
DESCRIPTION:
SAMPLING POINT CODE: -
DESCRIPTION —
NORTHING: — EASTING: = ELEVATION: —
SAMPLE DEPTH CODE; I | ¢ " : BLS
SAMPLE MEDIA CODE; - DESCRIPTION: -
WEATHER; - ACTIVITIES IN AREA: —_
FIELD OBSERVATIONS: .
Bﬂkﬁ.cu&l__gal\ : 39 epm ,
Sa.m/zk__ﬁgzL Tt 77+ o L5 Sl
—it 1+ : P‘ me
Desk - 5-‘{R/[u~ 0-23-18
FIELD MEASUREMENTS READING | UNITS SERIAL NO. LAST CALIB.
RADIOACTIVITY: 5 4R/ h
TEMPERATURE: — Tee
pH: — pH
CONDUCTIVITY: — = 8/om
REDOX: -~ SV
DO: — )1
ORGANIC VAPORS: — =32
TURBIDITY: — NTU
OTHER : -
SAMPLE TYPE: ¥ GRAB O SPATIALCOMPOSITE O TIME COMPOSITE
O QC TRIP BLANK O QC RINSATE O QC FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES 0O NO SAP SAMPLING PROCEDURE WAS FOLLOWED: {¥ES O NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NEGESSARY AND WHY:

Spi/ S amal) /&

nvblfu"‘z./_aA.af_lL__LP_LlLLiAd
{
Recorded By: 74.f (00.0/ QC Checked By:

(Signature) (Signature)




SAMPLE LOG SHEET | )
PROJECT NAME: /G ~ by - Tnpact Area PROJECT NO: L./ ig-£4m

SAMPLE ID NUMBER: _SS-pU - 004 DATE COLLECTED (MM/DD/YY): __lo-2.3- 18
TIME: _|4/9

SAMPLING LOCATION CODE:
DESCRIPTION:

SAMPLING POINT CODE: -
DESCRIPTION —

NORTHING: — EASTING: - ELEVATION:

-—

SAMPLE DEPTH CODE: — T TO : BLS
SAMPLE MEDIA CODE: -~ DESCRIPTION: —

WEATHER: - ACTIVITIES IN AREA: _

FIELD OBSERVATIONS:
4@!54__&@ 34 epm
Sn.m'd( gd : Fg__\ﬁl‘il_&:.L___
Dgag 5 .qﬂ/lu- . ""’ s

FIELD MEASUREMENTS READING | UNITS | SERIAL NO. LAST CALIB.
RADIOACTIVITY: 5 4R/
TEMPERATURE: — “o¢
pH: - )]
CONDUCTVITY: — :ﬂs/m
DO: —_— ya
ORGANIC VAPORS: — 35
TURBIDITY: — NTU.
OTHER : -
SAMPLE TYPE: X GRAB O SPATIALCOMPOSITE O THME COMPOSITE
O QC TRIP BLANK 0O QC RINSATE O QC FIELD BLANK

O OTHER (SPECIFY)

SAMPLE COLLECTED: IXYES ONO SAP SAMPLING PROCEDURE WAS FOLLOWED: 8X7ES 0 NO
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY:

Se:! ‘.51.../0 /C

Recorded By: Zu QM QC Checked By:
(Signature) (Signature)




_Geation Eszil’éf/"kﬁ'éo«,_?\l —

Gbﬂﬂu

v _Fall. '8 ERM [ ushes
. &% ’

[2_7_7,”;7

24

e

S l4sl:

. mazk &L‘Ué)' (pick[w&k;a,o'f‘u) ﬁ.—-ll
.,Tt',flgw..F—q,rm(/ ,_‘bd‘”l Op XCeL . ﬁ\jh(g/h
et Alm //) Deks  He /BH, 128Y .
David L{.U.Sor\ oD leides afread.,
CSile. We wil tordvct the ,4.11_._ /g.
ERM ks week. Oe!—m/ﬁ A wnds leve]
AMeabu/emeﬂLﬁ wmte/ [w[ o mudwmn‘}s

/"\O,\z}a
Moy fay g

#on

N A T R N P D R R T NS R

Ly I e

Ll.‘)C'diiC:ﬂ..,,Ef!_!’?@/‘ o pé’. - /"]w(f'::oa N 4 '23'/3

Data

cten: Fall 18 £RM. [/ USALE

Project

)O/p,e tod 5‘04@, /.g,, 2/ 4 4‘/;%@’3' 80% - bo%

07017 Ak Caldiel & oy Favmer at

(%Id’ 125, Aaw'ﬁ( Lgn I__.—\ J/lere (a// beati »\‘j
Hf”é“‘« Rad instruhonds usﬁo{,__
Micro R Plodel 19 Serial * 204723
Se,,f/ # 212044 /214839
0425 AMf} «pc/\/\c‘H' ?A URH a'/' B/& 125,

Comﬂwc‘ﬁ '\,:'S SJJ\(ZL b/,f&& 4. -

A%

e, will e recm(wl

0/\..

4 I\A UIAW '-»———,

o Mu-3.

o/mﬁ
Dokl .

e Hpnét— [’lqh};. b-s2
MGS Ne. : Amrm-s 502 Deke: Jan 2012 _
Cﬂ//cd,n } /0 Lot . W8, Md’f )
level @ 13 6? lelp. ‘}‘70 016 ('83:

,.,élo.l/ackﬂg DaMlDIC, andt 0’%/&4

/:/e, o~ M -pd,
6(&“ ot b‘ﬂ% 12.€, / //ecf-ns ;%0{

/‘CA-A 5 eY O ‘65,

Samgle |
Tl Ry

Caltlrabing

and AmL Tetorded -

1066

OFAA : /7
o8] !
O3 :
0919
0934 :
oG4 2
,54
I052.:-
130:
[2.06: ..
1222

SMPI,,{% at G- 006 /S‘l!) Oaé

,Sﬂim]o/f’\g af Mul-oez

Samlo ing. 4t J$S8-001. .
«/) «6 at S-oe3 /S_O_@}
m/;/, &t mu-eo].
m&,.an‘: S -o0y /60 _'_.oakf

e lng . 55-063,
/O[r,\j. aft 35-002. .

S‘M [tae ot MW-010 .
7S
SRMPLA A+' /VIU 0057

b R e R R S VR S e S T R A T

e

Sof

12.39: &wlo

ot SH

J- gos /50 05 ..

—

Lga,w. [‘ S '71'64 kﬂ./ dﬂlj
1304
1314

64-»/3/ g ot MU-OLE
S&—-f '\5 «F 6\-\oog [Sh-or8 . }




88

1334:

M58 Sanpl ot M 007,

- - ASHG

Location Fﬁxmrr \U‘}g - /v;aaffam . N Date
Project / Cliant ,__5}1' 'lg EIP/"’ / U‘;A{’E

w-23-14

54::{;/:‘«3 «F SW-002 [/ 5H-042
13%0: .,Sagff'.ms at Bw-vol ]Sh- o2,
Auplete ple.
| SMP;-—'MS_ At . 85- 004, |

143) - 54,“}0 licg ot r/"7.‘1),— 006 . S
[H43: .S.me?!‘“'%, ot SW-00F/5D-007. ,,Ca//.fc-ff_’ﬁ‘_,,

A .é.’{%]'?//om(e, -.5!/.({'\496: u/a:fa/ SM}OQ .

é’b /’!”EC(I;/%

R

1B A4 ué. 125,

a

,,.,éaf.jmﬁ«j - $J7L€, _..lbs:r Mﬂ-lj .

W s e 0l e BRI TR

ocation_Fermes JPCo- Madisen, TN ot 10-24~ 18
el 1B EAm [ DSACE

aadt .:.‘/—é”jﬂ./’;,’"“.,".

0652:  Muk Cbluet] o
at é 125.. Aﬁ,w‘ﬁ{; dawsen ._‘ﬁ'_//“"é

| Ll
. L‘ef'l:;_ 5_(’_’[”:_,-1.4\ }»xf( . C"JZ 1/73. - e ,AI e ]
0:?»3 85)7"//{’5 j)n,&;[(&a‘:'( ,-t,u,'*j‘J’.L 67‘9(2 oA ,,,,
f
é_oz vipmeat  8pa e

§
leav: o 4 ;‘fé. .

g

are.

Al paces e




1estAmerica ot Louis

13715 Rider Trail North Chain of Custody Record S‘l-

Earth City, MO 63045

F'hone (314) 298-8566 Fax (31 4) 298'8757 THE LEADER 11 ENVIRONMENTAL TESTING
|Sampler: . Lab PM: . . Carrier Tracking No(s): COC No:
Client Information F:tfmcf / Ca—ld:wt'/l l IU&.A Va.q,‘.( I_ J.os2
Client Contact: Phone: E-Mail: — Page:
Mr. Mark Caldwell Res. Uol. 3200 e ] gb Y
Company: - Job #:
XCEL Engineering Inc. Analysis Requested -
Address: Due Date Requested: -, .|Preservation Codes:
1066 Commerce Park Drive -~
| A-HCL M - Hexane
City: . . . TAT Requested {days): 8 - NaOH N - None
Oak Ridge C - Zn Acelate 0-AsNa02
Slate, Zip: D - Nitric Acid P - Na204S
TN, 37830 . S +’“ "A “’A E - NaHSO4 Q- Na2s03
Pho:'|e' PO & ‘I F-MeOH R - Na25203
" - — -1 G - Amchlor 8-H2504
365 . ?'6L qu ? ‘| H-AscorbicAcid T - TSP Dodecahydrate
Email: WO #: | 1-Ice U - Acetone
mcaldwell@xceleng.com — s| J - DI Water V-MCAA
Project Name: [l Project #: y-ofl:"e :}:pe aily)
Lol — =
i Fall 19 ERM )
Sile: SSOW#H:
' Sample | Matrix 0 -3
Type | G
zsolld,
Sample | (C=comp,| o-wastsion, ‘-_.
Sample ldentification Sample Date G=grab) | ar=issus,
M- DU~ 00Q] l0-23-18| 0a4% | (5 w  ININ|2
B { Qo2 | 0213 A SAMIAIP\": ace
| |
| ‘ 00 v |oz=m tonsolidated ioto |
: ooy 10-22-18| 1428 Hacer (3)  coolers.
AL - Dup 10-22-18 | 142.8 One (1) _LoC. Lor
. 005 l0-23-15,| 1314 all SA.M,DI&S.
!
! O0b ] 43|
| 603 v lise
- 008 Ip-22-19 | 1349
o019 10-23-19 | 1222
Y 210 ¥ 1206| ¥ Y |v 4 :
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are tetalned longer than 1 month)
[ﬁsNon-Hazard l:]Fhammable DSkin Irritant - Poison B - Unknown :]Radlological Return To Client Disposal By Lab %Archive For Months
Deliverable Requested: |, i, ill, IV, Other (specify) Special Instructions/QC Requirements: —_
Empty Kit Relinquished by: — ] IDate: . ﬁme; — rMelhod of Shipment: - UsP
|Refinquished by: m . Date/Time: Company {Received by: Date/Time: . Company
lp24-16 [ OB 1] XCEL
|Relinquished by: Date/Time: Company Received by: Date/Time: Company
Relinquished by: Date/Time: Company Recelved by: Date/Time: Company
Custody Seals Intact: |Custody Seal No.: Cooler Temperature(s) °C and Other Remarks:
A Yes A No




13715 rider 1ran North Chain of Custody Record I\jlu‘l.ﬁ’ 1 ibl-l\.;u
Earth City, MO 63045 -

Phone (314) 298-8566 Fax (314) 268-8757 THE FEADER IH ENVIRONMENTAL TESTING
[Sampler: Lab PM: Carrier Tracking No(s): COC No:
Client Information Farongr L Ca-ldw&l l LTvan \/44 2 RLL. O -
Client Contact: Phone: E-Mail: — Page:
Mr. Mark Caldwell 865 Usl. 3200 I —_ Lok Zop 4
Company: . - Job #: "~
XCEL Engineering Inc. Analysis Requested i
Address: Due Date Requested: _ BN ;ﬂ) ', '[Preservation Codes:
1066 Commerce Park Drive Sk - Va-neL M- Hexane
City: TAT Requested (days): ‘| 8-NaoH N - None
Oak Ridge . 1] C-2ZnAcetate O - AsNa0O2
State, Zip: : " .| D - Nitric Acid P - Na204s
TN, 37830 S +""A' a"’a{ % 5 E - NaHSO4 Q- Na2s03
‘ | E— T .} F-MeOH R - Na25203
Phone: PO #:
hone: - il -} G - Amehlor S -H2504
86 5 . ?’64- Bsq ?‘ i’{l ‘| H ~ Ascorbic Acld T - TSP Dodecahydrate
|Emait: ) WO #: : . o 1-lce U - Acetone
mcaldwell@xceleng.com —_ gf-gi ég 3 _',22 -'J< - IéIDV_I\_l:ter w MCAA
Project Name: 1 [Project #: 8 o o L " -pH4-5
— & =1 L-EDA Z-ohh cl
| F:A” I@ ERM - i °é by g‘, other (specify)
Site: SSOWH: 12 = - 8| other:
JRG - DU Im'oa_p-}' Area afall ~ 5
bl e,
Sample | Matrix igg =1 3 £
Type (Wawater, 5 +~ 1.3
_ Segolld, O E
Sample | (C=comp,| ommstern, o ‘_ 5
Sample ldentification Sample Date Time G=grab) | ar=Tissus, ar)| iEHE i Speclal Instructions/Note:
: — i = ; — .. = . i} > & _.,,'E"rési‘awa_"'?"ﬂ?da?,=‘. ,'- . R B R e rTRRET———
Mu/- DU -~ oI} 10-23-181 12521 & | w_|NN|2 py
Sw-Dby ~ 009] 1350 ' : 11 An SAM’AIP\") ace
o002, 1336 dnmﬁghw into
00% 6934 Hrree (3) coolers.
o4 , _ 1006 One. (1) _LDC pe/
008 1239 all SA.g’Dl&.‘i.
o0h o84
o002 1443
o6 - DyP 1443
v 004 V  1134| Vv | V ¥V
Possible Hazard Identification Sample Disposal ( A fee may be assessed If samples al talned longer than 1 month)
ﬁNon-Hazard J Flammable I:lSkin Irritant = Poison B — Unknown L__IRadioIogicaI Return To Client Disposal By Lab %Archive For I Months
Deliverable Requested: |, Il lll, IV, Other (specify) : Special Instructions/QC Requirements: —
[Empty Kit Relinguished by: — [Date: — [Fime: — [Fetrod of Shipment: UsSP
F{elinqulshed by: M M Date/Time: Company Received by: Date/Time: Company
10-24-18 [ pgll XCEL
Relinqulshed by: Date/Time: Company Received by: Date/Time: Company
|Relinquished by: DatefTime: Company Recelved by: Date/Time: Company
Custody Seals Intact: |Custody Seal No.: i Cooler Temperalure(s) °C and Olher Remarks:
A Yes A No




1estAmerica St. LoOuUIs
13715 Rider Trail North

Earth City, MO 63045
Phone (314) 298-8566 Fax (314) 208-8757

Chain of Custody Record

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Sampler: Lab PM: Carrier Tracking No(s): COC No:
Client Information Feromer / C&ldwél ! Tvan \/a NIR .o, 0 T
Client Contact: Phone: E-Mail: — Page:
Mr. Mark Caldwell Q65 . UBl. 3200 —_— P R 9} Y
Company: ~ Job #:
XCEL Engineering Inc. Analysis Requested -
Addrass; Due Date Requested: - iIPreservation Codes!
1066 Commerce Park Drive : ’
v *§A-HCL M - Hexane
City: ] TAT Requested (days): ¥ ] B-NaOH N - None
Oak Ridge 1} C-ZnAcetate 0 -AsNa02
State, Zip: -1 D - Nitric Acld P -Na204s
FTN. 37830 S Tand ard ¢ ;] E-NaHsO4 Q-Na2s03
Phone: FO & | F-MeOH R - Na28203
‘ . — ;"] G - Amchior S -H2804
86 5 . ?’6é. BS"{ 7‘ . '} H-AscorbicAcld T - TSP Dodecahydrate
Email: WO #: oft-lee U - Acetone
mcaldwell@xceleng.com — -] 4 - DI Water V- MCAA
. 0 K-EDTA W -pH 4-5
Project Name: \ Project #: e
"y — ‘v ] L-EDA Z - other (specify)
i Foll 18 ERM e |
Site: SSOW#: - 9t{Other:
- D oy réa — b=t
- B 8
Sample Matrix I 1 -gi
Type (;V"WTI'M- ) >:
Sample | (C=comp, | oo,
Sample ldentificatlon i Sample Date Time | Instructions/Note:
SDH-DU - ool 10-23-18|]350
00 - DuP 1350 Al Samples  ace
062 1336 Lonsplidated intp
203% 0934 Hacee (3) coolecs.
004 1006 r
005 1229 all _ Samples.
.T.YA 08H4|
00T 443
/ ooB v |1304| V Y|V| Vv
m—— — — = ] | =
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
[ﬁsNon-Hazard Flammable ':lSkin Irritant ] Poison B ] Unknown [:]Radiological Return To Client Disposal By Lab % Archive For Months
Deliverable Requested: 1, il, Hl, IV, Other (specify) Special Instructions/QC Requirements: —
Empty Kit Relinquished by: — IDate: _— ITime: —_— rMelhod of Shipment: vs p
Relinquished by: / Date/Time: COS?ZY Received by: Date/Time: Company
4 10-24-12 / 81| EL
Relinquished by: Date/Time: Company |Receivad by: Date/Time: Company
Relinquished by: Dale/Time: Company Received by: DatefTime: Company

Custody Seals Intact:
A Yes A No

Custody Seal No.:

Cooler Temperature(s) °C and Other Remarks:




Woor on1or .
13715 Rider Trail North

Earth City, MO 63045
Phone (314) 298-8566 Fax (314) 298-8757

Chain of Custody Record

= [N
1Sotl 1 Isfou
.. _..,.. . |
THE LEADER IN ENVIRONMENTAL TESTING

Sample Date

| iPraservafion:Gode:: | DX}

[Sampler: Lab PM: Carrier Tracking No(s): COC No:
Client Information Etrm,;/ / Ca.]d.wd | IUa_A \/4 ArA I_ Lo 7 -
Client Contact: Phone: E-Mail: — Page:
Mr. Mark Caldwell Q65 UBl. 32.00 —_ f. Hep Y
Company: Job #:
XCEL Engineering Inc. Analysis Requested -
Address: Due Date Requested: “ /{Preservation Codes:
1966 Commerce Park Drive 1a-ncL M - Hexane
City: TAT Requested (days): B-NaOH N - None
Oak Ridge . ] C-2n Acelate 0 - AsNa02
State, Zip: | D - Nitric Acid P - Na204s
TN, 37830 S teadacd 3 /| - NaHsO4 Q-Na2503
Phone: ED . g- I\'::‘O:I R - Na2§203
) ) —_— | G - Amchlor S-H2504
86 S . %é. Bs "l ?‘ H-AscorbicAcld T - TSP Dodecahydrate
Email: WO #: D C I-Ice U - Acelone
mcaldwell@xceleng.com -~ 2 | J - DI Water V-MCAA
Project Name: [ [Prolect#: g : ‘Z’v-.o,::e::pe i)
Fall 18 ERM — &
|Site: SSOW#: 5 |
JRG - DU I-sloacf' Area %
-
Sample Matrix ';g- —Q'
Type | (ewer |2
Sample | (C=comp,| oommeen, :% H
Sample Identification Time G=grab) |aratissve, a=arr)] i

S5- Dy _ 00|

[0-23-18

=
> Pad

0Uq| & S
Qo2 1506
o0 % 1052,
003 .- DUP 1052,
OoL 419 | v v VvV One (1) CoC. Lor |

—_— — . = all  Samples.
— e s
/ )/ -

L~
/ T ta— P
Possible Hazard Identification Sample Disposal ( A fee may be assessed If samples are rgtained longer than 1 month)
Non-Hazard Flammable Skin Irritant Poison B Unknown |:]Radiologir:al Return To Client Disposal By Lab wArchive For Months
Deliverable Requested: I, 11, i, IV, Other (specify) Special Instructions/QC Requirements: —
Empty Kit Relinquished by: — IDate: — ITime: —_— IMelhod of Shipment: U 5 p
|Retinquished by: / Date/Time: - ] Company Received by: Date/Time: Company
78t 10218 | 08/
Relinquished by: N Date/Time: B Company Received by: Date/Time: Company
Relinquished by: Date/Time: Company Recelved by: Date/Tima: Company

Custody Seals Intact: |Custody Seal No.:

A Yes A No

Cooler Temperature(s) °C and Other Remarks:




THIS PAGE WAS INTENTIONALLY LEFT BLANK




APPENDIX C

DATA VALIDATION SUMMARY




THIS PAGE WAS INTENTIONALLY LEFT BLANK




SPRING 2018 DATA VALIDATION



THIS PAGE WAS INTENTIONALLY LEFT BLANK




C. DATA VALIDATION SUMMARY

C.1 TESTAMERICA SDG 160-28187

This report contains the results from the data validation technical review for the Jefferson Proving
Ground (JPG) Environmental Radiation Monitoring (ERM) April 2018 samples and analyses that are
associated with the above-referenced laboratory and sample delivery group (SDG) number. 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 Leidos Quality Assurance Technical Procedure (QATP)
Environmental Science and Engineering (ESE) DM-05, Data Verification and Validation (Revision 0,
1/2015). 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 SDG. 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 35
Total Number of Data Points* 140
Total Number of Rejected Data Points 0
Percent Completeness (approval to rejection ratio) 100%

*Includes 140 alpha spectrometry results.

C.1.1 Analytical Category: Radiochemical and ICP-MS

. Uranium-234 (U-234), uranium-235 (U-235), and uranium-238 (U-238) were determined by alpha
spectrometry (U.S. Department of Energy Health and Safety Laboratory [DOE HASL]-300 Methods
Compendium A-01-R) with SDG 160-28187-1. Total uranium was calculated using a published
specific activity value for U-238 and assuming all the mass originates from U-238.

. All total/isotopic uranium samples were analyzed by DOE A-01-R-MOD with SDG 160-28187.

. No samples were reanalyzed for total uranium via inductively coupled plasma-mass spectrometry
(ICP-MS).

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

Sample custody, integrity, and preservation
Sample handling and preparation

Holding times

Instrument calibration and performance
Dilution factors

Detection limits

Laboratory background and carry-over
Overall assessment of the data




e Alpha spectrometry quality control (QC)

- Calibration checks and background
~  Preparation blanks o
- Uncertainty/detected value comparison RS
- Laboratory control samples |
- Field blanks (if available)

- Chemical yield (tracer recovery)

- Laboratory duplicates

- Sample holding times

The above items were found to be acceptable, except as follows:

o Overall Assessment of Data—U-234, U-235, and U-238 radiochemical 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.

e  Method Blank Uncertainty—U-234 results were qualified as estimated, J, with reason code 6

where the sediment sample result is less than 10 times the concentration found in the associated
method blank.

e  Sample Duplicate RPD Precision—U-238 result was qualified as estimated, J, with reason
code 19 for which the RPD was affected by the elevated parent result.

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

Laboratory:

Test America Laboratories, Inc.

SDG #s:
160-28187-1

Client I.D. Sample .D.* | Laboratory Sample I.D. | Date Collected [ Analyses Performed
MW-DU-001 LDOS29E 160-28187-01 4/29/2018 Total and Isotopic Uranium
MW-DU-002 LDOS29E 160-28187-02 4/29/2018 Total and Isotopic Uranium
MW-DU-003 LDOS29E 160-28187-03 4/29/2018 Total and Isotopic Uranium
MW-DU-003 LDOS29DE 160-28187-04 4/29/2018 Total and Isotopic Uranium
MW-DU-004 LDOS29E 160-28187-05 4/28/2018 Total and Isotopic Uranium
MW-DU-005 LDOS29E 160-28187-06 4/29/2018 Total and Isotopic Uranium
MW-DU-006 LDOS29E 160-28187-07 4/29/2018 Total and Isotopic Uranium
MW-DU-007 LDOS29E 160-28187-08 4/29/2018 Total and Isotopic Uranium
MW-DU-008 LDOS29E 160-28187-09 4/28/2018 Total and Isotopic Uranium
MW-DU-009 LDOS29E 160-28187-10 4/29/2018 Total and Isotopic Uranium
MW-DU-010 LDOS23E 160-28187-11 4/29/2018 Total and Isotopic Uranium
MW-DU-011 LDOS29E 160-28187-12 4/29/2018 Total and Isotopic Uranium
SD-DU-001 LDOS29E 160-28187-22 4/29/2018 Total and Isotopic Uranium
SD-DU-002 LDOS29E 160-28187-23 4/29/2018 Total and Isotopic Uranium
SD-DU-003 LDOS29E 160-28187-24 4/29/2018 Total and Isotopic Uranium
SD-DU-004 LDOS29E 160-28187-25 4/29/2018 Total and Isotopic Uranium
SD-DU-005 LDOS29E 160-28187-26 4/29/2018 Total and Isotopic Uranium
SD-DU-006 LDOS29E 160-28187-27 4/29/2018 Total and Isotopic Uranium
SD-DU-007 LDOS29E 160-28187-28 4292018 Total and Isotopic Uranium
SD-DU-007 LDOS29DE 160-28187-29 4/29/2018 Total and Isotopic Uranium
SD-DU-008 LDOS28E 160-28187-30 4/29/2018 Total and Isotopic Uranium
SW-DU-001 LDOS29E 160-28187-13 4/29/2018 Total and Isotopic Uranium
SW-DU-002 LDOS29E 160-28187-14 4/29/2018 Total and Isotopic Uranium
SW-DU-003 LDOS26E 160-28187-15 4/29/2018 Total and Isotopic Uranium
SW-DU-004 LDOS29E 160-28187-16 4/20/2018 Total and Isotopic Uranium
SW-DU-005 LDOS29E 160-28187-17 4/29/2018 Total and Isotopic Uranium
SW-DU-006 LDOS28E 160-28187-18 4/29/2018 Total and Isotopic Uranium
SW-DU-006 L DOS28DE 160-28187-19 4/29/2018 Total and Isotopic Uranium
SW-DU-007 LDOS29E 160-28187-20 4/29/2018 Total and Isotopic Uranium
SW-DU-008 LDOS29E 160-28187-21 4/29/2018 Total and Isotopic Uranium
SS-DU-001 LDOS29E 160-28187-31 4/29/2018 Total and Isotopic Uranium
$S-DU-002 LDOS29E 160-28187-32 4/29/2018 Total and Isotopic Uranium
SS8-DU-002 LDOS29DE 160-28187-33 4/29/2018 Total and Isotopic Uranium
8S-DU-003 LDOS29E 160-28187-34 4/29/2018 Total and Isotopic Uranium
$S-DU-004 LDOS29E 160-28187-35 4/29/2018 Total and Isotopic Uranium

* The Leidos sample I.D. (LDOS29E) is a unique designation that provides a tracking procedure in the electronic database for data retrieval.
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Water Sample Summar

Reason

Site 1.D. Sample 1.D. Method Analyte Code
MwW-DU-001 LDOS29E DOE A-01-R MOD Total Uranium 0.65 0.144 0
MW-DU-001 LDOS29E DOE A-01-R MOD Uranium 234 0.176 0.0894 | 0.0588 37
MW-DU-001 LDOS29E DOE A-01-R MOD Uranium 235 0.0397 0.046 | 0.0397 37
MW-DU-001 LDOS29E DOE A-01-R MOD Uranium 238 0.212 0.0967 | 0.0319
MW-DU-002 LDOS29E DOE A-01-R MOD Total Uranium 1.15 0.182 0
MW-DU-002 L.LDOS29E DOE A-01-R MOD Uranium 234 0.648 0.163 0.059
MW-DU-002 LDOS29E DOE A-01-R MOD Uranium 235 0.0223 0.0317 | 0.0335
MW-DU-002 LDOS29E DOE A-01-R MOD Uranium 238 0.382 0.122 | 0.0495
MW-DU-003 LDOS29DE | DOE A-01-R MOD Total Uranium 1.29 0.207 . 0
MW-DU-003 LDOS29DE | DOE A-01-R MOD Uranium 234 1.09 0.232 | 0.0572
MW-DU-003 LDOS29DE | DOE A-01-R MOD Uranium 235 0.0515 0.0517 | 0.0386 37
MW-DU-003 LDOS29DE | DOE A-01-R MOD Uranium 238 0.425 0.139 | 0.0679
MW-DU-003 LDOS29E DOE A-01-R MOD Total Uranium 1.05 0.187 0
MW-DU-003 LDOS29E DOE A-01-R MOD Uranium 234 0.834 0.201 | 0.0587
MW-DU-003 LDOS29E DOE A-01-R MOD Uranium 235 0.0418 0.0552 | 0.0868
MW-DU-003 LDOS29E DOE A-01-R MOD Uranium 238 0.345 0.125 | 0.0585
MW-DU-004 LDOS29E DOE A-Q1-R MOD Total Uranium 0.855 0.162 0
MW-DU-004 LDOS29E DOE A-01-R MOD Uranium 234 0.779 0.188 | 0.0833
MW-DU-004 L DOS29E DOE A-01-R MOD Uranium 235 0.045 0.0565 | 0.0884
MW-DU-004 LDOS29E DOE A-01-R MOD Uranium 238 0.28 0.109 | 0.0632
MW-DU-005 LDOS29E DOE A-01-R MOD Total Uranium 0.696 0.143 0
MW-DU-005 LDOS29E DOE A-01-R MOD Uranium 234 0.674 0.172 | 0.0632
MW-DU-005 LDOS29E DOE A-01-R MOD Uranium 235 0.0239 0.0339 | 0.0359
MW-DU-005 LDOS29E DOE A-01-R MOD Uranium 238 0.23 0.0959 | 0.0288
MW-DU-006 LDOS29E DOE A-01-R MOD Total Uranium 442 0.324 0
MW-DU-006 LDOS29E DOE A-01-R MOD Uranium 234 1.92 0.261 | 0.0773
MW-DU-006 LDOS29E DOE A-01-R MOD Uranium 235 0.0243 0.0415 | 0.0738
MW-DU-006 LDOS29E DOE A-01-R MOD Uranium 238 1.48 0.218 | 0.0466
MW-DU-007 LDOS29E DOE A-01-R MOD Total Uranium 2.63 0.317 0
MW-DU-007 LDOS29E DOE A-01-R MOD Uranium 234 1.38 0.279 | 0.0918
MW-DU-007 LDOS29E DOE A-01-R MOD Uranium 235 0.0851 0.0698 | 0.0425 37
MW-DU-007 LDOS29E DOE A-01-R MOD Uranium 238 0.871 0.213 | 0.0629 19
MW-DU-008 LDOS29E DOE A-01-R MOD Total Uranium 0.606 0.102 0
MW-DU-008 LDOS29E DOE A-01-R MOD Uranium 234 0.739 0.142 | 0.0471
MW-DU-008 LDOS29E DOE A-01-R MOD Uranium 235 0.0613 0.0441 | 0.0473 37
MW-DU-008 LDOS29E DOE A-01-R MOD Uranium 238 0.194 0.0679 | 0.0379
MW-DU-009 LDOS29E DOE A-01-R MOD Total Uranium 0.499 0.0913 0
MW-DU-009 LDOS29E DOE A-01-R MOD Uranium 234 0.708 0.133 | 0.0347
MW-DU-009 LDOS29E DOE A-01-R MOD Uranium 235 0.055 0.0369 | 0.0183 37
MW-DU-009 LDOS29E DOE A-01-R MOD Uranium 238 0.159 0.0611 | 0.0492
MW-DU-010 LDOS29E DOE A-01-R MOD Total Uranium 2.29 0.276 0
MW-DU-010 LDOS29E DOE A-01-R MOD Uranium 234 1.73 0.3 | 0.0553
MW-DU-010 LDOS29E DOE A-01-R MOD Uranium 235 0.107 0.0759 | 0.0688 37
MW-DU-010 LDOS29E DOE A-01-R MOD Uranium 238 0.754 0.185 | 0.0551
MW-DU-011 LDOS29E DOE A-01-R MOD Total Uranium 0.561 0.133 0
MW-DU-011 LDOS29E DOE A-01-R MOD Uranium 234 0.453 0.145 | 0.0588
MW-DU-011 LDOS29E ‘DOE A-01-R MOD Uranium 235 0.0529 0.0531 | 0.0397 37
MW-DU-011 LDOS29E DOE A-01-R MOD Uranium 238 0.18 0.0888 | 0.0318
SW-DU-001 LDOS29E DOE A-01-R MOD Total Uranium 0.62 0.133 0
SW-DU-001 LDOS29E DOE A-01-R MOD Uranium 234 1.69 0.295 | 0.0721
SW-DU-001 LDOS29E DOE A-01-RMOD Uranium 235 0.0851 0.0647 | 0.0365 37
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e I.D
SW-DU-001

LDOS29E

A

Uranium 238

0.195

DOE A-01-R MOD 0.0888 | 0.0293
SW-DU-002 LDOS29E DOE A-01-R MOD Total Uranium 0.992 0.181 0
SW-DU-002 LDOS29E DOE A-01-R MOD Uranium 234 0.843 0.202 | 0.0585
SW-DU-002 LDOS29E DOE A-01-R MOD Uranium 235 0.0659 0.0592 | 0.0385 | J 37
SW-DU-002 LDOS29E DOE A-01-R MOD Uranium 238 0.323 0.121 | 0.0584
SW-DU-003 LDOS26E DOE A-01-R MOD Total Uranium 0.0829 0.0536 0
SW-DU-003 LDOS26E DOE A-01-R MOD Uranium 234 0.283 0111 ] 0.0661 | J 37
SW-DU-003 LDOS26E DOE A-01-R MOD Uranium 235 0.0125 0025 | 00375 |U
SW-DU-003 LDOS26E DOE A-01-R MOD Uranium 238 0.0259 0.0358 | 0.0554 | U
SW-DU-004 LDOS29E DOE A-01-R MOD Total Uranium 0.545 0.127 0
SW-DU-004 LDOS29E DOE A-01-R MOD Uranium 234 0.368 0.125 | 0.0835
SW-DU-004 LDOS29E DOE A-01-R MOD Uranium 235 0 0.01 0.036 (U
SW-DU-004 LDOS29E DOE A-01-R MOD Uranium 238 0.183 0.0854 | 0.0289
SW-DU-005 LDOS29E DOE A-01-R MOD Total Uranium 0.754 0.154 0
SW-DU-005 LDOS29E DOE A-01-R MOD Uranium 234 0.363 0.128 | 0.0679
SW-DU-005 LDOS29E DOE A-01-R MOD Uranium 235 0.0386 0.0447 | 0.0386 | J 37
SW-DU-005 LDOS29E DOE A-01-R MOD Uranium 238 0.248 0.103 | 0.0309
SW-DU-006 LDOS28DE | DOE A-01-R MOD Total Uranium 0.269 0.068 0
SW-DU-006 LDOS28DE | DOE A-01-R MOD Uranium 234 0.236 0.0806 | 0.0694
SW-DU-006 LDOS28DE | DOE A-01-R MOD Uranium 235 0.0267 0.0268 0.02 1 J 37
SW-DU-006 LDOS28DE | DOE A-01-R MOD Uranium 238 0.0864 0.0455 | 0.0378 | J 37
SW-DU-006 LDOS28E DOE A-01-R MOD Total Uranium 0.308 0.0929 0
SW-DU-006 LDOS28E DOE A-01-R MOD Uranium 234 0.263 0.103 | 0.0613
SW-DU-006 LDOS28E DOE A-01-R MOD Uranium 235 0.00677 0.0252 | 0.0641 | U
SW-DU-006 LDOS28E DOE A-01-R MOD Uranium 238 0.102 0.0623 | 0.0279 | J 37
SW-DU-007 LDOS29E DOE A-01-R MOD Total Uranium 0.375 0.0809 0
SW-DU-007 LDOS29E DOE A-01-R MOD Uranium 234 0.261 0.0775 | 0.0437
SW-DU-007 LDOS29E DOE A-01-R MOD Uranium 235 -0.00207 00299 | 0.0692 | U
SW-DU-007 LDOS29E DOE A-01-R MOD Uranium 238 0.126 0.0542 | 0.0436
SW-DU-008 LDOS29E DOE A-01-R MOD Total Uranium 1.25 0.212 0
SW-DU-008 LDOS29E DOE A-01-R MOD Uranium 234 0.67 0.182 | 0.0801
SW-DU-008 LDOS29E DOE A-01-R MOD Uranium 235 0 00113 | 0.0405 | U
SW-DU-008 LDOS29E DOE A-01-R MOD Uranium 238 0.42 0.142 | 0.0799

*The sample specific detection limit value is shown in the MDC column for SW-846 6020A results.
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Sample I.D.

Soil/Sediment Sample Summa

Method

Analyte

SD-DU-001 LDOS29E DOE A-01-R MOD Total Uranium 0.886 0.118

SD-BU-001 LDOS29E DOE A-01-R MOD Uranium 234 0.305 0.0815 | 0.0317 | J 6
SD-DU-001 LDOS29E DOE A-01-R MOD Uranium 235 0.0395 0.0323 | 0.0332 | J 37
SD-DU-001 LDOS29E DOE A-01-R MOD Uranium 238 0.291 0.0791 | 0.0266

SD-DU-002 LDOS29E DOE A-01-R MOD Total Uranium 0.956 0.118 0

SD-DU-002 LDOS29E DOE A-01-R MOD Uranium 234 0.216 0.0676 | 0.0526 | J 6
SD-DU-002 LDOS29E DOE A-01-R MOD Uranium 235 -0.014 0.0274 | 0.0689 | U

SD-DU-002 LDOS29E DOE A-01-R MOD Uranium 238 0.323 0.0795 | 0.0311

SD-DU-003 LDOS29E DOE A-01-R MOD Total Uranium 214 0.198 0

SD-DU-003 LDOS29E DOE A-01-R MOD Uranium 234 0.617 0.122 | 0.0272

SD-DU-003 LDOS29E DOE A-01-R MOD Uranium 235 0.0183 0.0212 | 0.0183 | J 37
SD-DU-003 LDOS29E DOE A-01-R MOD Uranium 238 0.717 0133 | 0.0322

SD-DU-004 LDOS29E DOE A-01-R MOD Total Uranium 0.504 0.0863 0

SD-DU-004 LDOS29E DOE A-01-R MOD Uranium 234 0.244 007 | 0.0251 | J 6
SD-DU-004 LDOS29E DOE A-01-R MOD Uranium 235 0.0033 00123 | 0.0313 | U

SD-DU-004 LDOS29E DOE A-01-R MOD Uranium 238 0.169 0.058 | 0.0299

SD-DU-005 LDOS29E DOE A-01-R MOD Total Uranium 1.19 0.141 0

SD-DU-005 LDOS29E DOE A-01-R MOD Uranium 234 0.207 0.0668 | 0.0275 | J 6
SD-DU-005 LDOS29E DOE A-01-R MOD Uranium 235 0.0124 0.0175 | 0.0185 | U

SD-DU-005 LDOS29E DOE A-01-R MOD Uranium 238 0.397 0.0947 | 0.0149

SD-DU-006 LDOS29E DOE A-01-R MOD Total Uranium 1.28 0.144 0

SD-DU-006 LDOS29E DOE A-01-R MOD Uranium 234 0.422 0.0967 | 0.0263

SD-DU-006 LDOS29E DOE A-01-R MOD Uranium 235 0.0356 0.0292 | 0.0178 | J 37
SD-DU-006 LDOS29E DOE A-01-R MOD Uranium 238 0.423 0.0965 | 0.0143

SD-DU-007 LDOS29DE | DOE A-01-R MOD Total Uranium 1.14 0.134 0

SD-DU-007 LDOS29DE | DOE A-01-R MOD Uranium 234 0.393 0.0924 | 0.0342

SD-DU-007 LDOS29DE | DOE A-01-R MOD Uranium 235 0.0125 0.0212 0.038 | U

SD-DU-007 LDOS29DE | DOE A-01-R MOD Uranium 238 0.38 0.0897 | 0.0139

SD-DU-007 LDOS29E DOE A-01-R MOD Total Uranium 0.975 0.124 0

SD-DU-007 LDOS29E DOE A-01-R MOD Uranium 234 0.404 0.0946 | 0.0264

SD-DU-007 LDOS29E DOE A-01-R MOD Uranium 235 0.0332 0.0297 | 0.0329 | J 37
SD-DU-007 LDOS29E DOE A-01-R MOD Uranium 238 0.323 0.0833 | 0.0264

SD-DU-008 LDOS29E DOE A-01-R MOD Total Uranium 0.462 0.0838 0

SD-DU-008 LDOS29E DOE A-01-R MOD Uranium 234 0.126 0.0507 | 0.0263 | J 6
SD-DU-008 LDOS29E DOE A-01-R MOD Uranium 235 0.0177 0.0205 | 0.0177 | J 37
SD-DU-008 LDOS29E DOE A-01-R MOD Uranium 238 0.153 0.0562 | 0.0312

5S-DU-001 LDOS29E DOE A-01-R MOD Total Uranium 2.69 0.229 0

SS-DU-001 LDOS29E DOE A-01-R MOD Uranium 234 0.731 0.136 | 0.0431

SS-DU-001 LDOS29E DOE A-01-R MOD Uranium 235 0.0356 0.0341 | 0.0457 | U

SS-DU-001 LDOS29E DOE A-01-R MOD Uranium 238 0.9 0.154 | 0.0326

SS-DU-002 LDOS29DE | DOE A-01-R MOD Total Uranium 27 0.224 0

SS-DU-002 LDOS29DE | DOE A-01-R MOD Uranium 234 0.785 0.139 | 0.0309

SS-DU-002 LDOS29DE | DOE A-01-R MOD Uranium 235 0.0234 0.0235 | 0.0175 | J 37
SS-DU-002 LDOS29DE | DOE A-01-R MOD Uranium 238 0.904 0.151 | 0.0141

SS-DU-002 LDOS29E DOE A-01-R MOD Total Uranium 2.54 0.213 0

SS-DU-002 LDOS29E DOE A-01-RMOD Uranium 234 0.827 0.141 0.03

SS-DU-002 LDOS29E DOE A-01-R MOD Uranium 235 0.0397 0.0302 0017 1 J 37
SS-DU-002 LDOS29E DOE A-01-RMOD Uranium 238 0.847 0.143 | 0.0137

SS-DU-003 LDOS29E DOE A-01-RMGD Total Uranium 1.58 0.163 0

SS-DU-003 LDOS29E DOE A-01-RMGD Uranium 234 0.572 0.116 | 0.0315
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Site I.D.

SS-DU-003 LDOS29E DOE A-01-R MOD Uranium 235 . . .
SS-DU-003 LDOS29E DOE A-01-R MOD Uranium 238 0.525 0.11 [ 0.0265
SS-DU-004 LDOS29E DOE A-01-R MOD Total Uranium 1.44 0.155 0
SS-DU-004 LDOS29E DOE A-01-R MOD Uranium 234 0.491 0.106 | 0.0265
SS-DU-004 LDOS29E DOE A-01-R MOD Uranium 235 0.0308 0.0301 | 0.0392 | U
SS-DU-004 LDOS29E DOE A-01-R MOD Uranium 238 048 0.104 | 0.0264

Data Validation Reason Code

37 Associated error was greater than 50 percent of the sample result.
6 Method blank contamination.

19 Inorganic laboratory duplicate or MS/MSD RPD outside QC limits.
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C. DATA VALIDATION SUMMARY

C.1 TESTAMERICA SDG 160-31536

This report contains the results from the data validation technical review for the Jefferson Proving
Ground (JPG) Environmental Radiation Monitoring (ERM) October 2018 samples and analyses that are
associated with the above-referenced laboratory and sample delivery group (SDG) number. 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 Leidos Quality Assurance Technical Procedure (QATP)
Environmental Science and Engineering (ESE) DM-05, Data Verification and Validation (Revision 0,
1/2015). 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 SDG. 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 35
Total Number of Data Points* 144
Total Number of Rejected Data Points 0
Percent Completeness (approval to rejection ratio) 100%

*Includes 140 alpha spectrometry results and 4 ICP-MS results.
C.1.1 Analytical Category: Radiochemical and ICP-MS

e  Uranium-234 (U-234), uranium-235 (U-235), and uranium-238 (U-238) were determined by alpha
spectrometry (U.S. Department of Energy Health and Safety Laboratory [DOE HASL]-300
Methods Compendium A-01-R) with SDG 160-31536-1. Total uranium was calculated using a
published specific activity value for U-238 and assuming all the mass originates from U-238.

. Uranium-233 (U-233), U-234, U-235, uranium-236 (U-236), and U-238 were reanalyzed on one
surface water sample by inductively coupled plasma-mass spectrometry (ICP-MS) (SW846 6020A)
per client request with SDG 160-31536-2. All results were reported.

e  All total/isotopic uranium samples were analyzed by DOE A-01-R-MOD with SDG 160-31536-1.

o One surface water sample was reanélyzed for total uranium by Method SW846 6020A with SDG
160-31536-2. All data quality objectives were met for the SW846 Method 6020A analysis.

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

Sample custody, integrity, and preservation
Sample handling and preparation

Holding times

Instrument calibration and performance
Dilution factors

Detection limits



e Laboratory background and carry-over
e Overall assessment of the data
e Alpha spectrometry quality control (QC)

— Calibration checks and background

— Preparation blanks

—  Uncertainty/detected value comparison
— Laboratory control samples

—  Field blanks (if available)

—  Chemical yield (tracer recovery)

— Laboratory duplicates

— Sample holding times

e ICP/MS QC

— Initial and continuing calibration verification
— Reporting limit check standard

— Preparation blanks

— Initial and continuing calibration blanks

— Laboratory control samples

— Interference check standard

— Serial dilution

— Internal standard performance

— Sample holding times.

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

e Overall Assessment of Data—U-234, U-235, and U-238 radiochemical 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.

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




SAMPLE INDEX
Laboratory: SDG #s:
Test America Laboratories, Inc. 160-531536-1, 160-531536-2
Client 1.D. Sample I.D.* Laboratory Sample I.D. Date Collected Analyses Performed
MW-DU-001 LDOS30E 160-531536-01 10/23/2018 Total and Isotopic Uranium
MwW-DU-002 LDOS30E 160-531536-02 10/23/2018 Total and Isotopic Uranium
MW-DU-003 LDOS30E 160-531536-03 10/23/2018 Total and [sotopic Uranium
MW-DU-004 LDOS30E 160-531536-04 10/23/2018 Total and Isotopic Uranium
MW-DU-004 LDOS30DE 160-531536-05 10/23/2018 Total and Isotopic Uranium
MW-DU-005 LDOS30E 160-531536-06 10/23/2018 Total and Isotopic Uranium
MW-DU-006 LDOS30E 160-531536-07 10/23/2018 Total and Isotopic Uranium
MW-DU-007 LDOS30E 160-531536-08 10/23/2018 Total and Isotopic Uranium
MW-DU-008 LDOS30E 160-531536-09 10/23/2018 Total and Isotopic Uranium
MW-DU-009 LDOS30E 160-531536-10 10/23/2018 Total and Isotopic Uranium
MW-DU-010 LDOS30E 160-531536-11 10/23/2018 Total and Isotopic Uranium
MW-DU-011 LDOS30E 160-531536-12 . 10/23/2018 Total and Isotopic Uranium
SW-DU-001 LDOS30E 160-531536-13 10/23/2018 Total and Isotopic Uranium
SW-DU-002 LDOS30E 160-531536-14 10/23/2018 Total and Isotopic Uranium
SW-DU-003 LDOS27E 160-531536-15 10/23/2018 Total and Isotopic Uranium
SW-DU-004 LDOS30E 160-531536-16 10/23/2018 Total and Isotopic Uranium
SW-DU-005 LDOS30E 160-531536-17 10/23/2018 Total and Isotopic Uranium
SW-DU-006 LDOS29E 160-531536-18 10/23/2018 Total and Isotopic Uranium
SW-DU-007 LDOS30E 160-531536-19 10/23/2018 Total and Isotopic Uranium
SW-DU-007 LDOS30DE 160-531536-20 10/23/2018 Total and Isotopic Uranium
SW-DU-008 LDOS30E 160-531536-21 10/23/2018 Total and Isotopic Uranium
SD-DU-001 LDOS30E 160-531536-22 10/23/2018 Total and Isotopic Uranium
SD-DU-001 LDOS30DE 160-531536-23 10/23/2018 Total and Isotopic Uranium
SD-DU-002 LLDOS30E 160-531536-24 10/23/2018 Total and Isctopic Uranium
SD-DU-003 LDOS30E 160-531536-25 10/23/2018 Total and Isotopic Uranium
SD-DU-004 LDOS30E 160-531536-26 10/23/2018 Total and Isotopic Uranium
SD-DU-005 LDOS30E 160-531536-27 10/23/2018 Total and Isotopic Uranium
SD-DU-006 LDOS30E 160-531536-28 10/23/2018 Total and Isotopic Uranium
SD-DU-007 LDOS30E 160-531536-29 10/23/2018 Total and Isotopic Uranium
SD-DU-008 LDOS30E 160-531536-30 10/23/2018 Total and Isotopic Uranium
$S-DU-001 LDOS30E 160-531536-31 10/23/2018 Total and Isotopic Uranium
§S-DU-002 LDOS30E 160-531536-32 10/23/2018 Total and Isotopic Uranium
SS-DU-003 LDOS30E 160-531536-33 10/23/2018 Total and Isotopic Uranium
$S-DU-003 LDOS30DE 160-531536-34 10/23/2018 Total and Isotopic Uranium
$S-DU-004 LDOS30E 160-531536-35 10/23/2018 Total and Isotopic Uranium

* The Leidos sample 1.D. (LDOS30E) is a unique designation that provides a tracking procedure in the electronic database for data retrieval.
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ATTACHMENT

JEFFERSON PROVING GROUND
SAMPLE DATA SUMMARY
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Water Sample Summary

Reason

.Sample 1.D. Method Analyte Code
SW-DU-001 LDOS30E DOE A-01-R MOD Total Uranium 0.64 0.0999 0
SW-DU-001 LDOS30E DOE A-01-R MOD Uranium 234 0.273 0.0764 | 0.0266
SW-DU-001 LDOS30E DOE A-01-R MOD Uranium 235 0.0035 0.013 | 0.0331
SW-DU-001 LDOS30E DOE A-01-R MOD Uranium 238 0.214 0.0671 | 0.0266
SW-DU-002 LDOS30E DOE A-01-R MOD Total Uranium 0.983 0.132 0
SW-DU-002 LDOS30E DOE A-01-R MOD Uranium 234 0.312 0.0866 | 0.0352
SW-DU-002 LDOS30E DOE A-01-R MOD Uranium 235 0.00778 0.0204 | 0.0438
SW-DU-002 LDOS30E DOE A-01-R MOD Uranium 238 0.329 0.0887 | 0.0296
SW-DU-003 LDOS27E DOE A-01-R MOD Total Uranium 0.243 0.0648 0
SW-DU-003 LDOS27E DOE A-01-R MOD Uranium 234 0.175 0.0619 | 0.0389
SW-DU-003 LDOS27E DOE A-01-R MOD Uranium 235 0.001 0.014 | 0.0395
SW-DU-003 LDOS27E DOE A-01-R MOD Uranium 238 0.0815 0.0435 | 0.0417 37
SW-DU-004 LDOS30E DOE A-01-R MOD Total Uranium 0.484 0.0897 0
SW-DU-004 LDOS30E DOE A-01-R MOD Uranium 234 0.25 0.076 | 0.0291
SW-DU-004 LDOS30E DOE A-01-R MOD Uranium 235 0.0131 0.0186 | 0.0197
SW-DU-004 LDOS30E DOE A-01-R MOD Uranium 238 0.161 0.0602 0.029
SW-DU-005 LDOS30E DOE A-01-R MOD Total Uranium 1.62 0.176 0
SW-DU-005 LDOS30E DOE A-01-R MOD Uranium 234 0.288 0.0876 | 0.0651
SW-DU-005 LDOS30E DOE A-01-R MOD Uranium 235 -0.00167 0.0165 | 0.0494
SW-DU-005 LDOS30E DOE A-01-R MOD Uranium 238 0.546 0.118 | 0.0396
SW-DU-006 LDOS29E DOE A-01-R MOD Total Uranium 0.426 0.0932 0
SW-DU-006 LDOS29E DOE A-01-R MOD Uranium 234 0.323 0.0934 | 0.0478
SW-DU-006 LDOS29E DOE A-01-R MOD Uranium 235 0.00862 0.0226 | 0.0486
SW-DU-006 LDOS29E DOE A-01-R MOD Uranium 238 0.142 0.0626 | 0.0513
SW-DU-007 LDOS30DE | DOE A-01-R MOD Total Uranium 0.575 0.0941 0
SW-DU-007 LDOS30DE | DOE A-01-R MOD Uranium 234 0.216 0.0691 [ 0.0417
SW-DU-007 LDOS30DE | DOE A-01-R MOD Uranium 235 0.0335 0.0299 | 0.0331 37
SW-DU-007 LDOS30DE | DOE A-01-R MOD Uranium 238 0.188 0.0631 | 0.0316
SW-DU-007 LDOS30E DOE A-01-R MOD Total Uranium 0.483 0.0938 0
SW-DU-007 LDOS30E DOE A-01-R MOD Uranium 234 0.221 0.0747 | 0.0521
SW-DU-007 LDOS30E DOE A-01-R MOD Uranium 235 0.0106 0.0197 0.037
SW-DU-007 LDOS30E DOE A-01-R MOD Uranium 238 0.161 0.063 | 0.0464
SW-DU-008 LDOS30E DOE A-01-R MOD Total Uranium 213 0.207 0
SW-DU-008 LDOS30E DOE A-01-R MOD Uranium 234 0.282 0.0843 | 0.0663
SW-DU-008 LDOS30E DOE A-01-R MOD Uranium 235 0.0369 0.0349 | 0.0471
SW-DU-008 LDOS30E DOE A-01-R MOD Uranium 238 0.71 0.139 | 0.0837
SW-DU-008 LDOS30E SW846 6020A Total Uranium 1.9 0 0.025
SW-DU-008 LDOS30E SW846 6020A Uranium 234 0.02 0 0.05
SW-DU-008 LDOS30E SW846 6020A Uranium 235 0.02 0 0.05
SW-DU-008 LDOS30E SW846 6020A Uranium 238 1.9 0 0.05
MW-DU-001 LDOS30E DOE A-01-R MOD Total Uranium 0.641 0.111 0
MW-DU-001 LDOS30E DOE A-01-R MOD Uranium 234 0.322 0.0854 | 0.0396
MW-DU-001 LDOS30E DOE A-01-R MOD Uranium 235 0.0107 0.023 | 0.0452
MW-DU-001 LDOS30E DOE A-01-R MOD Uranium 238 0.214 0.0745 | 0.0674
MW-DU-002 LDOS30E DOE A-01-R MOD Total Uranium 1.57 0.17 0
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Sample 1.D.

Water Sample Summary

Analyte

MW-DU-002 LDOS30E DOE A-01-R MOD Uranium 234 1.19 0.189 | 0.0161
MW-DU-002 LDOS30E DOE A-01-R MOD Uranium 235 0.0467 0.0355 0.02 37
MW-DU-002 LDOS30E DOE A-01-R MOD Uranium 238 0.519 0.114 | 0.0161
MW-DU-003 LDOS30E DOE A-01-R MOD Total Uranium 0.674 0.109 0
MW-DU-003 LDOS30E DOE A-01-R MOD Uranium 234 0.62 0.127 | 0.0426
MW-DU-003 LDOS30E DOE A-01-R MOD Uranium 235 0.0208 0.0275 | 0.0432
MW-DU-003 LDOS30E DOE A-01-R MOD Uranium 238 0.223 0.0729 | 0.0425
MW-DU-004 LDOS30DE | DOE A-01-R MOD Total Uranium 0.757 0.111 0
MW-DU-004 LDOS30DE | DOE A-01-R MOD Uranium 234 0.44 0.102 | 0.0428
MW-DU-004 LDOS30DE | DOE A-01-R MOD Uranium 235 0.038 0.0335 | 0.0405
MW-DU-004 LDOS30DE | DOE A-01-R MOD Uranium 238 0.249 0.0747 | 0.0398
MW-DU-004 LDOS30E DOE A-01-R MOD Total Uranium 0.731 0.109 0
MW-DU-004 LDOS30E DOE A-01-R MOD Uranium 234 0.287 0.0808 0.047
MW-DU-004 LDOS30E DOE A-01-R MOD Uranium 235 0.0121 0.0171 | 0.0181
MW-DU-004 LDOS30E DOE A-01-R MOD Uranium 238 0.244 0.0732 0.039
MW-DU-005 LDOS30E DOE A-01-R MOD Total Uranium 0.648 0.103 0
MW-DU-005 LDOS30E DOE A-01-R MOD Uranium 234 0.738 0.138 | 0.0483
MW-DU-005 LDOS30E DOE A-01-R MOD Uranium 235 0.0321 0.0314 | 0.0408
MW-DU-005 LDOS30E DOE A-01-R MOD Uranium 238 0.213 0.0688 | 0.0367
MW-DU-006 LDOS30E DOE A-01-RMOD Total Uranium 4.9 0.339 0
MW-DU-006 LDOS30E DOE A-01-R MOD Uranium 234 1.99 0.262 | 0.0282
MW-DU-006 LDOS30E DOE A-01-R MOD Uranium 235 0.108 0.0531 0.019
MW-DU-006 LDOS30E DOE A-01-R MOD Uranium 238 1.83 0228 | 0.0335
MW-DU-007 LDOS30E DOE A-01-R MOD Total Uranium 2.5 0.215 0
MW-DU-007 LDOS30E DOE A-01-R MOD Uranium 234 1.34 0.195 | 0.0262
MW-DU-007 LDOS30E DOE A-01-R MOD Uranium 235 0.0433 0.0369 | 0.0475
MW-DU-007 LDOS30E DOE A-01-R MOD Uranium 238 0.834 0.144 | 0.0311
MW-DU-008 LDOS30E DOE A-01-R MOD Total Uranium 0.766 0.115 0
MW-DU-008 LDOS30E DOE A-01-R MOD Uranium 234 0.455 0.103 | 0.0328
MW-DU-008 LDOS30E DOE A-01-R MOD Uranium 235 0.0186 0.0216 | 0.0186 37
MW-DU-008 LDOS30E DOE A-01-R MOD Uranium 238 0.255 0.0771 | 0.0483
MW-DU-009 LDOS30E DOE A-01-R MOD Total Uranium 0.522 0.101 0
MW-DU-009 LDOS30E DOE A-01-R MOD Uranium 234 0.947 0.171 0.044
MW-DU-009 LDOS30E DOE A-01-R MOD Uranium 235 0.0427 0.0409 | 0.0548
MW-DU-009 LDOS30E DOE A-01-R MOD Uranium 238 0.169 0.0675 0.048
MW-DU-010 LDOS30E DOE A-01-R MOD Total Uranium 2.03 0.257 0
MW-DU-010 LDOS30E DOE A-01-R MOD Uranium 234 1.64 0.287 | 0.0707
MW-DU-010 LDOS30E DOE A-01-R MOD Uranium 235 0.0596 0.0536 | 0.0358 37
MW-DU-010 LDOS30E DOE A-01-R MOD Uranium 238 0.673 0.173 0.077
MW-DU-011 LDOS30E DOE A-01-R MOD Uranium 234 0.433 0.113 0.043
MW-DU-011 LDOS30E DOE A-01-R MOD Uranium 235 0.0163 0.0231 | 0.0244
MW-DU-011 LDOS30E DOE A-01-R MOD Uranium 238 0.0898 0.052 | 0.0482 37

*The sample specific detection limit value is shown in the MDC column for SW-846 6020A results.
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e 1.0
SD-DU-001

0.907

LDOS30DE | DOE A-01-R MOD Total Uranium 0.118 0
SD-DU-001 LDOS30DE | DOE A-01-R MOD Uranium 234 0.342 0.0851 0.039
SD-DU-001 LDOS30DE | DOE A-01-R MOD Uranium 235 0.0122 0.0205 | 0.0369
SD-DU-001 LDOS30DE | DOE A-01-R MOD Uranium 238 0.303 0.0793 | 0.0362
SD-DU-001 LDOS30E DOE A-01-R MOD Total Uranium 0.742 0.102 0
SD-DU-001 LDOS30E DOE A-01-R MOD Uranium 234 0.289 0.0747 | 0.0336
SD-DU-001 LDOS30E DOE A-01-R MOD Uranium 235 0.0164 0.0217 | 0.0341
SD-DU-001 LDOS30E DOE A-01-R MOD Uranium 238 0.247 0.0686 | 0.0335
SD-DU-002 LDOS30E DOE A-01-R MOD Total Uranium 0.985 0.126 0
SD-DU-002 LDOS30E DOE A-01-R MOD Uranium 234 0.381 0.093 | 0.0461
SD-DU-002 LDOS30E DOE A-01-R MOD Uranium 235 0.0306 0.0299 | 0.0389
SD-DU-002 LDOS30E DOE A-01-R MOD Uranium 238 0.326 0.0843 0.035
SD-DU-003 LDOS30E DOE A-01-R MOD Total Uranium 2.69 0.217 0
SD-DU-003 LDOS30E DOE A-01-R MOD Uranium 234 0.732 0.129 0.024
SD-DU-003 LDOS30E DOE A-01-R MOD Uranium 235 0.0378 0.0288 | 0.0162 37
SD-DU-003 LDOS30E DOE A-01-R MOD Uranium 238 0.898 0.146 | 0.0285
SD-DU-004 LDOS30E DOE A-01-R MOD Total Uranium 0.581 0.0933 0
SD-DU-004 LDOS30E DOE A-01-R MOD Uranium 234 0.212 0.065 | 0.0251
SD-DU-004 LDOS30E DOE A-01-R MOD Uranium 235 -0.00377 0.0147 | 0.0456
SD-DU-004 LDOS30E DOE A-01-R MOD Uranium 238 0.196 0.0627 | 0.0299
SD-DU-005 LDOS30E DOE A-01-R MOD Total Uranium 0.892 0.121 0
SD-DU-005 LDOS30E DOE A-01-R MOD Uranium 234 0.221 0.0683 | 0.0314
SD-DU-005 LDOS30E DOE A-01-R MOD Uranium 235 0.0238 0.0239 | 0.0178 37
SD-DU-005 LDOS30E DOE A-01-R MOD Uranium 238 0.296 0.0815 | 0.0462
SD-DU-006 LDOS30E DOE A-01-R MOD Total Uranium 2.21 0.2 0
SD-DU-006 LDOS30E DOE A-01-R MOD Uranium 234 0.821 0.143 | 0.0349
SD-DU-006 LDOS30E DOE A-01-R MOD Uranium 235 0.0279 0.0301 | 0.0434
SD-DU-006 LDOS30E DOE A-01-R MOD Uranium 238 0.738 0.134 0.038
SD-DU-007 LDOS30E DOE A-01-R MOD Total Uranium 219 0.19 0
SD-DU-007 LDOS30E DOE A-01-R MOD Uranium 234 0.894 0.145 0.028
SD-DU-007 LLDOS30E DOE A-01-R MOD Uranium 235 0.0159 0.0184 | 0.0159 37
SD-DU-007 LDOS30E DOE A-01-R MOD Uranium 238 0.734 0.128 | 0.0313
SD-DU-008 LDOS30E DOE A-01-R MOD Total Uranium 0.67 0.099 0
SD-DU-008 LDOS30E DOE A-01-RMOD Uranium 234 0.222 0.0666 | 0.0252
SD-DU-008 LDOS30E DOE A-01-R MOD Uranium 235 0.026 0.0259 | 0.0314
SD-DU-008 LDOS30E DOE A-01-R MOD Uranium 238 0.221 0.0665 | 0.0252
SS-DU-001 LDOS30E DOE A-01-R MOD Total Uranium 2.26 0.2 0
SS-DU-001 LDOS30E DOE A-01-R MOD Uranium 234 0.738 0132 | 0.0303
SS-DU-001 LDOS30E DOE A-01-R MOD Uranium 235 0.0124 0.021 ] 0.0377
SS-DU-001 LDOS30E DOE A-01-R MOD Uranium 238 0.757 0.134 | 0.0254
SS-DU-002 LDOS30E DOE A-01-R MOD Total Uranium 2.83 0.233 0
SS-DU-002 LDOS30E DOE A-01-R MOD Uranium 234 0.797 0.141 | 0.0146
SS-DU-002 LDOS30E DOE A-01-R MOD Uranium 235 0.0579 0.0389 | 0.0334 37
SS-DU-002 LDOS30E DOE A-01-R MOD Uranium 238 0.941 0.157 | 0.0145




Sampile I.D.

SoiliSediment Sample Summary

Method

Analyte

SS-DU-003 LDOS30DE | DOE A-01-R MOD Total Uranium 1.85 0.179 0
SS-DU-003 LDOS30DE | DOE A-01-R MOD Uranium 234 0.566 0.116 | 0.0569
SS-DU-003 LDOS30DE | DOE A-01-R MOD Uranium 235 0.0277 0.0299 | 0.0431
SS-DU-003 LDOS30DE | DOE A-01-R MOD Uranium 238 0.617 012 | 0.0346
SS-DU-003 LDOS30E DOE A-01-R MOD Total Uranium 1.95 0.187 0
SS-DU-003 LDOS30E DOE A-01-R MOD Uranium 234 0.637 0124 | 0.0272
SS-DU-003 LDOS30E DOE A-01-R MOD Uranium 235 0.0428 0.0325 | 0.0183 37
5S-DU-003 LDOS30E DOE A-01-R MOD Uranium 238 0.65 0.126 | 0.0271
SS-DU-004 LDOS30E DOE A-01-R MOD Total Uranium 1.62 0.17 0
SS-DU-004 LDOS30E DOE A-01-R MOD Uranium 234 0.551 0.115 | 0.0395
SS-DU-004 LDOS30E DOE A-01-R MOD Uranium 235 0.0193 0.0255 | 0.0401
SS-DU-004 LDOS30E DOE A-01-R MOD Uranium 238 0.543 0114 | 0.0424

Data Validation Reason Code
37 Associated error was greater than 50 percent of the sample resuit.
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APPENDIX D

RELATIVE URANIUM-238/URANIUM-234 ACTIVITY RATIOS FOR MIXTURES OF
DEPLETED AND NATURAL URANIUM
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Figure D-1. Relative Uranium-238/Uranium-234 Activity
Ratios for Mixtures of Depleted and Natural Uranium
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