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. 1.0 INTRODUCTION

This report documents the results of field characterization activities performed in fiscal year
(FY) 2004 and FY 2005 in support of the remedial design of engineered barriers, the remedial
design for remove, treat, and disposal sites, and the confirmation of remedies at select soil waste
sites within the 200-UW-1 Operable Unit (OU).

Characterization was performed in accordance with the draft Sampling and Analysis Plan for the
U Plant Closure Area Waste Sites (SAP) (DOE/RL-2003-51). The SAP established site-specific
requirements for data collection in support of remedy confirmation and implementation.

Table 1-1 presents a list of the waste sites, as well as the specific characterization approach
defined in the SAP and addressed in this report for each site.

Table 1-1. Summary of Data Needs for 200-UW-1 OU Waste Sites. (3 pages)

Site Names Recommended Approach In Table 1-{ Summary of Data Needs
DOE/RL-2003-51°

Sites Identified for the Engineered Barrier Alternative®

216-U-1/216-U-2 Cribs 1) Use ground-penetrating radar (GPR) analyses to identify the locations of
(including 241-361 underground anomalies.
Settling Tank)

2) Usa geophysical techniques to determine an initial area of lateral contamination for
input to the barrier design,

3) Using auger drilling techniques:

a. Collect samples at nine (9) locations as identified in the Sampling and Analysis
Plan (SAFP), Appendix A. At one location, sample at 11, 31, 36, and 43 ft below

bgs or the maximum contaminant depth, based on spectra gamma-ray logging
system (SGLS) results from nearby casings/wells. Analyze samples as follows:
Tc-99, nitrogen as nitrate/nitrite, mercury, cadmium, uranium (metal), U-235, U-238,
antimony, and arsenic.

b. Ecology requested reporting other metals from the Inductively coupled
plasma-mass spectroscopy {ICP-MS) melhod such as barium, chromium (total),
cobalt, copper, lead, manganese, nickel, selenium, silver, strontium, thallium,

titanium, vanadium, and zin¢.

¢. To support waste management decisions, the following contaminants of interest
{COls) would aiso be analyzed: acelone, bromomethane, chioromethane,
Di-n-butylphthalate, methylene chioride, pentachlorophenol (DO37),
tetrachloroethene (DO39), and toluene,

UPR-200-W-19 1) Use geophysical techniques to verify site boundarles.

2) Use 241.U-361 Seltling Tank characterization data plus drive casing data from the
site perimeter, Use spectral gamma logging data to ldentify an appropriate sample
location and collect one analytical soil sample for lab analysis. (Note: The colfection
of the soil sample was not In the scope of this field investigation.)

1-1

ground surface {bgs). Sample the remalning eight (8) locations at approximately 45 ft o
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Table 1-1. Summary of Data Needs for 200-UW-1 OU Waste Sites. (3 pages)

Site Names

Recommended Approach in Table 1-1 Summary of Data Needs
DOE/RL-2003-51"

216-U-8 Crib

1) Use GPR analyses to identify the locations of underground anomatlies.

2) Use geophysical techniques to determine an Initial area of lateral contamination for
input to the barrier design,

3) Using auger drilling techniques:

a. Collect samples at nine (9) locations as identified in the SAP, Appendix A. Atone
location, sample at 2, 38, and 45 ft bgs. Sample the remaining eight (8) locations at
approximately 45 ft bgs or the maximum contaminant depth, based on SGLS resulls
from nearby casings/wells. Analyze samples as follows: Te-99, nitrogen as
nitrate_lnlu'ite. mercury, cadmium, uranium (metal), U-235, U-238, antimony, and
arsenic. -

b. Ecology requested reporting other metats from the ICP-MS method such as
barium, chromium (total), cobalt, copper, lead, manganesa, nicke}, selenium, silver,
strontium, thallium, titanlum, vanadium, and zin¢. '

¢. To support waste management decisions, the following COls would also be
analyzed: acetone, bromomethane, chloromethane, Di-n-butylphthalate, methylene
chloride, pentachiorophenol (DO37), tetrachloroethene (DO39), and toluene.

216-U-12 Crib

1) Use GPR analyses o identify the locations of underground anomalies.

2) Use geophysical techniques to determine an Initial area of lateral contamination for
Input to the barrler design.

3) Using auger drilling techniques:

a. Collect samples at nine {9) locations as Identified In the SAP, Appendix A. Atone
location, samiple at 19, 39, and 45 fi bgs. Sample the remaining eight {8} locations at
approximately 45 it bgs or the maximum contaminant depth, based on SGLS resuits
from nearby casingsiwells. Analyze samples as follows: Tc-99, nitrogen as
nitrate/nitrite, mercury, cadmiurn, uranium (metal), U-235, U-238, antimony, and
arsenic. '

b. Ecology requested reporting other metals from the ICP-MS method such as
barium, chromium (total), cobalt, copper, lead, manganese, nickel, selenium, silver,
strontium, thallium, titanium, vanadium, and zinc,

¢. To support waste management decisions, the following COls would also be
analyzed: acetone, bromomethane, chioromethane, Di-n-butylphthalate, methylene
chloride, pentachloropheno! (DO37), tetrachloroethene (DO39), and toluene,

Sites {dentified for the Removal, Treatment, and Disposal Alterative®

200-W-42/ Use geophysical lechniques to verify site boundaries and underground utilities.
UPR-200-W-163

200-W-85 _ Use geophysical techniques to verify site boundaries.

216-U-4B French Drain | Use geophjrsical techniques to verify site boundaries and underground utilities.
UPR-200-W-33 Use geophysical techniques to verify site boundaries and underground utilities.
UPR-200-W-55 Use geophysicat technigues to verify site boundaries and underground utilities.
216-U-5 Trench Use geophysical techniques to verify site boundares.
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Table 1.1, Summary of Data Needs for 200-UW-1 OU Waste Sites. (3 pages)

Site Names Recommended Approach in Table 1-1 Summary of Data Needs
DOE/RL-2003-51"
216-U-6 Trench Use geophysical techniques to verify site boundares.
216-U-15 Trench Use geophyslical techniques to verify site boundaries.

Sltes Identified for the Malnra!n Existing Soil cWer, Institutional Controls, and Monitored Natural
Attenuation Alternative®

216-U-16 Cn‘b Use GPR analyses to dentify the locations of underground anomalies.

216-U-17 Crb Use GPR analyses to identify the locations of underground anomalies.
200-W-71 Pit Use GPR analyses 10 identify the locations of underground anomalies.

2607 W5 Septic Tank Use GPR analyses to identify the kocations of underground anomalies.
and Tile Field '

Sites Identified for the No Action Alternative® .
200-W-8 UPR | Use GPR analyses to identify the locations of underground anomalies.

a. Sampling and Analysis Plan for the U Plant Closure Area Wasle Sites (DOE/RL-2003-51).
b. Proposed Plan for the 200-UW-1 Operable Unit (DOE/RL-2003-24).

Figure 1-1, reprinted from the Proposed Plan for 200 UW I Operable Unit (DOE/RL 2003 24),
shows the locations of the waste sites and identifies the preferred remedial alternatives for each
of these sites. Field activities at the sites included geophysical surface surveys, geophysical
logging of driven casing, auger soil sampling, and waste management activities necessary to
comply with the requirements of DOE/RL-2003-51.

1.1  PURPOSE OF FIELD INVESTIGATION

The purpose of this investigation is to provide analytical and/or field-screening data in support of
the remedial design of engineered barriers, the remedial design for remove, treat, and disposal
sites, and the confirmation of remedies. This data will also support waste designation, disposal,
and waste management decisions.

12 REPORT OVERVIEW

This report is organized into five sections, including the introduction:

.o Section 2.0 describes the field activities performed at the waste sites.

o _ Section 3.0 presents the results of the field activities.

e Section 4.0 discusses borehole decommissioning activities.
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Section 5.0 presents a summary of the report.

Section 6.0 provides the report references.

This report additionally provides appendixes contafning detailed information regarding specific
components of the field investigations:

Appendix A: Presents the borchole location survey data and survey data of other principal
features.

Appendix B: Presents the results of the surface geophysical surveys.
Appendix C: Presents the Waste Management Summary.
Appendix D: Presents the U Plant Closure Auger Sample Analytical Results

Appendix E: Presents the investigation data used to develop the contaminant distribution
profiles to support modeling of the fate and transport of vadose zone contaminants of
concemns at the 216-U-1/216-U-2, 216-U-8, and 216-U-12 sites.
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2.0 DESCRIPTION OF FIELD ACTIVITIES

Field activities performed at the waste sites identified in Table 1-1 included surface geophysical
surveys, drive casing placement, borehole geophysical surveys, auger drilling, environmental
monitoring, and waste management. These activities were conducted in accordance with the

~ SAP requirements applicable to the specific activity:

¢ Drive casing placement and auger drilling activities were performed in accordahée with
approved Fluor Hanford, Inc. (FH) procedures and Washington Administrative Code
(WAC) 173-160, “Minimum Standards for Construction and Wells.”

+ The DPT casings and auger borings were surveyed in accordance with Survey Requirements
and Technigques (CP-GPP-EE-01-1.6).

o Waste containment, labeling, and tracking activities were performed in accordance with
Sample Documentation Processing (CP-GPP-EE-01-2.1) and Data Package Receipt and
Control (CP-GPP-EE-01-2.2). These procedures have been prepared to implement the
requirements of the Washington State Department of Ecology, found in “Environmental
Restoration Program Strategy for Management of Investlgatlon Derived Waste™
(Ecology et al. 1999).

o Waste management activities at the sites were performed in accordance with Environmental
Protection Processes (HNF-PRO-15333) and Hanford Site Solid Waste Acceptance Criteria
(HNF-EP-0063). Management of investigation-derived waste, minimization practices, and
waste types applicable to this field investigation are described in Waste Control Plan for the
U Plant Closure Area Waste Sites (WMP-18128).

The sections below describe the sampling techriques and strategies used for the field aétivities.

2.1 SURFACE GEOPHYSICAL SURVEYS

Surface geophysical surveys were used for the following two purposes:

1. Establish waste site boundaries and identify the locations of underground anomalies (for
example, structures or geological changes).

2. Identify locations with no underground obstructions, in order to perform subsurface sampling -
employing either a direct push technique (DPT) or a borehole.

The surface geophysical survey techniques included ground-penetrating radar (GPR) analyses;
electromagnetic induction (EM]I), including time domain electromagnetic induction (TDEM;
Geonics EM-61) and frequency domain electromagnetic induction (FDEM; Geonics EM-31);
and Magnetic Total Field and Gradient contour plots. The objectives, physical obstructions, and
size and/or complexity of a given site determined the selection of the specific geophysical
techniques uscd at that site.
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Over each of the sites, regularly spaced location control points, referred to as nodes, were
established using a portable Global Positioning System (GPS). Between each GPS-located node,
a rag tape was used to establish a finer location grid of points, marked with pin flags, stakes,
and/or paint, at intervals that had been predetermined by the survey objectives.

The GPR data are collected in the continuous mode along parallel profiles, spaced accordingly in

" both north-south and east-west directions. GPR data are typically collected throughout the entire

survey area, although the GPR data collection areas are often guided by the initial EMI and/or
magnetic surveys. The equipment data collection parameters are selected in accordance with the
manufacture’s instructions and adjusted in the field to match the local soil conditions.

Geonics EM61 data are collected in accordance with the manufacture’s instructions. A wheel

_ encoder, which is set to collect data at a specific interval (typically 0.19 m), is pulled along

north-south profiles, spaced in accordance with survey objectives?

Geonics EM31 data are collected in accordance with the manufacture’s instructions. Both the
quadrature and in-phase component is recorded and plotted. Data are collected along north-south
profiles, spaced in accordance with survey objectives. Data recordings along each profile are
typically spaced 1.5 to 2 m apart.

Magnetic gradiometer data are collected in accordance with the manufacture’s instructions. Data
were collected along north-south profiles, with readings every 0.5 seconds (~0.5 meters).

Field data is processed and plotted to create graphical representations of the data, which are then
“interpreted” onto a site map. The geophysical data is integrated with available historical
drawings and detailed surface maps when available. The resulting interpretation maps represent
a “snap shot" of the subsurface at the time of data collection. Not all of the features that have
been identified with the geophysical methods can be correlated with features from a drawing or
map. The Geophysical Site Investigation Summary Forms presented in Appendix B identify the
specific techniques and survey parameters used at individual waste sites.

2.2 GEOPHYSICAL LOGGING OF DIRECT
PUSH TECHNOLOGY CASING

Thirty-eight direct push technology (DPT) casings were installed at 216-U-1/216-U-2, 216-U-8,
and 216-U-12, the waste sites designated to receive surface barriers. As shown in Table 2-1,
each DPT casing was assigned a well identification number and generally pushed to depths of

50 to 60 ft below ground surface (bgs). The SGLS reports listed in Table 2-1 are available on the

WEB at http://www.gjo.doe.gov/programs/hanf/

Coordinates for each location were recorded using North American Vertical Datum of 1988
(NAVDS88) and the Washington State Plane (South Zone) North American Datum of 1983
(NAD83) with the 1991 adjustment for horizontal coordinates, Survey data of these locations
are presented in Appendix A. '
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. Table 2-1. Geophysical Logging Summary (2 pages).
Woell Geophysical
Initial Stoller Geophysical
:ﬁ;ﬂg?&:ﬁ Wasto Site Area To(tf:lb[;zgth Geophysical 'l"?&?",';? Logging Report
Name) Logging Date (ft bgs) Number
ca201 216-U-1/216-U-2 504 203104 054887 | GJO-2004-575-TAC
c4202 UPR-200W-19 50.1 2/24/04 048.39 GJO-2004-600-TAC
c4203 216-U-1/216-U-2 50.2 2111/04 0-49 GJO-2004-588-TAC
C4204 216-U-1216-U-2 505 21304 149.42 GIO-2004-574-TAC
C4205 216-U-17216-U-2 50.1 310/04 054885 |{ DOEEMGIEIZ200
Ca206 UPR-200W-19 50.4 2726104 04933 G10-2004-608-TAC
ca207 216-U-1/U-2 50.4 2726104 054865 | GJO-2004-607-TAC
4208 216-U-10-2 506 311704 04933 | POE-EM/GI6I6-200
c4209 216-U-361 50.5 26104 054883 | G1O-2004-584-TAC
c4210 216-U-361 50.4 2/6/04 054883 | Gl0O-2004-585-TAC
cazit 216-U-361 50.9 2/10/04 054950 | GJO-2004-586-TAC
ca212 UPR-200W-19 50.2 2/26/04 054858 | GJO-2004-599-TAC
C4213 216-U-361 500 372104 0-49.05 GJO-2004-605-TAC
caz15 216-U-361 49.9 31704 048.45 GJO-2004-606-TAC
ca217 216-U-8 503 27204 054891 | GJO-2004-572-TAC
ca218 216-U-8 503 272104 0.548.9 GJO-2004-573-TAC
c4219 T 216-U8 £0.5 1127104 0.548.5 GJO-2004-571-TAC
caz21 216-U-8 §0.2 3/11/04 0-48.85 DOE‘EWEJGIS'ZOO
C4222 216-U-8 50.0 3/15/04 0-49.10 DOE'EM/?JG“'ZOO
c4223 216-U-8 56.6 3116/04 05403 | DOE-EMAGIE21-200
ca224 216-U-8 55.0 3116104 055462 | DOEEMIGIGIS-200
cA225 216-U-12 50.0 1/26/04 148 GJO-2004-563-TAC
cA226 216-U-12 50.5 1126104 0.548.5 G)O-2004-564-TAC
caz227 216-U-12 50.5 1126/04 0.548.5 GJO-2004-565-TAC
ca228 216-U-12 50.5 1127104 0.548.5 GJO-2004-566-TAC
| 4229 216-U-12 50.6 anTI04 049.14 | DOBEMGI620-200
ca231 216-U-12 50.0° 5/13/04 0495 DOE'EM/f’“"zoo

2-3
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Table 2-1. Geophysical Logging Summary (2 pages).

Well Geophysical

;:!:;gg:a(&m Waste Site Area To(t;lbl\)gesgm Gs(:;::'ya;lcal I;:E?Ly:a? St::;;s';ogzpv::al
Name) ‘ Logging Date (ft bgs) Number
caz32 216-U-12 502 3804 04921 | DOEEMIGIGIS200
4547 216-U-8 50.2 127104 05485 | G1O-2004-570-TAC
C4548 216-U-1/U-2 60.0 6/1/04 0-59.6 DOE'EM/"GJ 679-200
Cas49 216-U-4/U-2 50.0 52804 054957 | DOEEMGIET-200
C4550 216-U-1/U-2 500 | seno4 04912 | DOB-EMICIGT4-200
C4551 216-U-8 60.0 £126/04 ososy | DOEEMIGI-200
Cca552 216-U-8 60.0 5/13/04 0-59.56 WE'EWfJ65&2W
C4553 216-U-8 60.0 £/13/04 0-59.14 DOE-EM/?J657-200
C4554 216-U-8 600 | snans ososy | DOBEM/GISE200
C4555 216-U-12 50.0 5/12/04 oa0gs | DOEEMIGIESS-200
C4556 216-U-12 50.0 5/12/04 0-49 DOE-EM/SJ 660-200

Stoller Geophysical Services of Grand Junction, Colorado, conducted the geophysical logging of
the DPT casings (216 U 1 and 216 U 2 crib area), 299 W19 70 (216 U 8 crib) and 299 W19 71
(216 U 8 crib).

~ A spectral gamma-ray logging system (SGLS) was deployed to the 38 DPT casings completed

during this phase of characterization. Location C4220 was not completed due to refusal and was
replaced by C4547. As the SGLS became saturated, or reached the top end of the reliability
curve, a High Rate Logging System was employed to determine the total activity of the material
present. The logging system provided a gamma-ray spectrum for radionuclides present in the
adjacent soils at one-foot intervals, through a single thickness of casing to total driven depth.
The gamma-ray spectra were then identified and quantified. Section 3.1 presents the results of
this eflfort.

Although not required by the SAP, a neutron moisture logging tool was employed at each waste
site designated to receive a barrier to generate a moisture profile of the vadose zone in one of the
DPT casings. The technique uses a neutron source and one or more neutron detectors. Neutrons
generated by the source are high-energy neutrons. Scattering interactions with the nuclei in the

24
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tank material will degrade the energy of the neutron. Very slow-energy neutrons are known as
thermal neutrons, and slightly higher energy neutrons are known as epithermal neutrons. The
low-energy neutrons are counted by detectors. Because hydrogen atoms are the most effective at
slowing down neutrons, the neutron scattering is a strong function of the surrounding moisture
concentration. The tool was calibrated and deployed in accordance with applicable procedures
(http://www.gjo.doe.gov/programs/hanf/) to provide an indication of the volumetric moisture
content up to about 20 percent in 6-inch diameter cased boreholes. Section 3.0 presents a
discussion of the results.

Evaluation of gamma energy spectra provides identification and quantification of naturally
occurring and man-made radionuclides based on the characteristic energy emissions associated
with their decay. Only gamma rays of sufficient energy to penetrate the steel borehole casing
and detector housing can be detected by the SGLS or High-Rate Logging System.

The SGLS can detect radionuclides that emit one or more gamma rays at energies between about
150 and 2,800 keV. The minimum detectable concentration is dependent upon detector
efficiency at the appropriate energy level, background activity, and the yield (gamma rays
emitted, on average, per decay).” Factors such as casing, water, shielding, and the presence of
other radionuclides also have an effect. Because waste disposal to the soil column in the areas
sampled has been discontinued, radionuclides with half-lives of less than one year have not been
detected on the spectral gamma logs and are presumed to have decayed to insignificant levels.

Other radionuclides of interest, such as tritium, Sr-90, and Tc-99, are “pure” beta emitters and do
not emit any gamma rays that can be detected with the SGLS. However, the presence of Sr-90 at
concentrations greater than about 1,000 pCi/g can be inferred from the bremsstrahlung generated
from interaction of the Sr-90 high-energy beta emissions with the steel casing,

Field gamma spectra are processed and analyzed in accordance with a data analysis manual
(manual in revision). Conventional gamma spectra analysis software is used to detect gamma
energy peaks, identify the source radionuclide, and detenmne the net count rate, counting error,
and minimum detectable activity.

Values of the calibration function are updated annually and documented in calibration
certificates and a calibration report, Hanford Geophysical Logging Project, 2001, Recalibration
of Logging Systems for Characterization of Subsurface Contamination at the Hanford Site,
(GJO-2002-328-TAR). Concentration error and minimum detectable concentration are
calculated using similar equations. The reported concentration error is based on only the
estimated counting error. No effort is made to include the effects of errors in the calibration
function or correction factors. The minimum detection level (MDL) of a radionuclide represents
the lowest concentration at which the positive identification of a gamma-ray peak for that
radionuclide is statistically defensible.

For a counting time of 100 seconds the MDL for Cs-137 typlcally is about 0.2 pCi/g. The MDL
differs slightly for each spectrum depending on count time, background activity, and
concentrations of other radionuclides at the data point, as well as casing thickness. In regions of
higher man-made radionuclide concentrations, the Compton background continuum becomes
elevated, increasing the MDL value.

2-5
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The MDLs for U-238 are 10 to 15 pCi/g. These values are also typical for a 100-second .
counting time. .

In accordance with conventional logging practices, log data are presented in terms of depth
relative to a well-defined fixed point, such as the top of the casing in existing boreholes or wells.
Where a fixed reference point is not available, depth relative to ground surface generally is used.
In many cases, a reference elevation may not be avatilable at the time log data are collected.
When comparing features between boreholes or in stratigraphic correlation, ¢levation relative to
a common reference datum (which is typically mean sea level) is used. This provides a
consistent indication of the spatial position of the feature or bed and eliminates confusion that
can arise when boreholes are located at different ground surface elevations.

23 GEOPHYSICAL LOGGING OF EXISTING
WELLS

Stoller Geophysical Services of Grand Junction, Colorado, performs baseline characterization of
the vadose zone near liquid waste disposal sites and solid waste burial grounds in the 200 Areas
for the DOE Richland Operations Office (DOE-RL). Selected well logs from that program
(listed in Table 2-2) supplement the data collected from SGLS logging of the DPT casings.
Typically, wells were selected that were through or adjacent to the cribs and had detectable man-
made radionuclides. The SGLS reports listed in Table 2-2 are available on the WEB at

http://www.gjo.doe.gov/programs/hanf/

24  AUGER SOIL SAMPLING

Twenty-six auger boreholes were assigned a well identification number and drilled to depths of
40 to 45 ft below ground surface (bgs). Although the sample depths were predetermined by the
requirements of DOE/RL-2003-51, some allowances were made for field changes, based on
interpretations of field screening data and performed at the direction of the geologist. Each
borehole was drilled with a plug in the auger stem; the plug was taken out, and a split spoon
sampler was driven ahead of the auger flights, in accordance with FH procedurcs for using a
split-spoon sampler.

The 1.5-ft long split spoon samplers were equipped with separate stainless steel liners. Soil was
' transferred to a pre-cleaned, stainless steel mixing bowl, homogenized, and then containerized in
accordance with the sampling procedure. If sample volume requirements could not be met,
samples were collected according to the priority presented in the SAP. Following collection,
samples were packaged, stored when required, and then shipped to the laboratory for analysis.

Drilling began around the 216-U-1/216-U-2 Crib in February 2005 and ended in March 2005.
! To present a summary of all the auger boreholes sampled, Table 2-2 lists the data sets from both
! this February to March 2005 effort and the baselme characterization of the vadose zone
mentioned in Section 2.3.

2-6
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Table 2-2, Geophyslcal Logging Summary of Existing Wells.

Stolfer
Well ldentification Initial Geophysical Geophyslcal
Number (Well Total Depth Geophyslical Logging Interval | Logging Report
Name) Waste Site Area (ft bgs) Logging Date (ft bgs) Number
A4947 216-U-1/216-LU-2 NA 5117/04 0-251 DOE-EM/GJ666-
{299-W19-15) 2004
ATTTO 216-U-8 NA 3/18/04 2-80.17 DOE-EM/GJ623-
(299-W19-70) ’ 2004
ATTT1 216-U-8 NA 3/23/04 3.5-87.91 DOE-EM/GJ624-
(299-W19-71) 2004
ATT72 216-U-1216-U-2 74 1-74 DOE-EM/GJ946-
2005
(299-W19-72) 0
ATT73 216-U-1/216-U-2 75 1-74 DOE-EM/GJ967-
. 2005
{299-W19-73)
A7877 216-U-12 60 1.5-59.5 DOE-EM/GJ1033
=2005
{299-W22-73)
A7879 216-U-12 176.25 2-176 NA
(289-W22-75)

Coordinates for each location were recorded using North American Vertical Datum of 1988
(NAVDS88) and the Washington State Plane (South Zone) North American Datum of 1983
(NADB83) with the 1991 adJustment for horizontal coordinates. Appendix A presents survey data

of these locations,

24.1 Lithologic Data

In addition to the borehole summary and borehole construction/decommissioning information,
lithologic descriptions of the soil types observed in the split spoon samples were also recorded
on geological logs. Samples were collected in the Hanford formation, which can be generally
characterized as unconsolidated gravel and sand with silt layers. A well construction summary
report, including the geological log for each auger borehole, is available on the Internet at

http://apweboz.rl.gow'gfrogt/[gnidweb/nhmc/cn/hwisappl.

25 WASTE MANAGEMENT ACTIVITIES

Drilling at the sites generated eighty-nine 55-gallon drums of waste, including the soil removed

following the augering of the six lodged casings.
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As recommended in DOE/RL-2003-51, additional contaminant analyses were performed on the .
auger samples to support waste designation, disposal, and management decisions in accordance

with Environmental Restoration Disposal Facility requirements. Additional soils were collected

at one of the auger sample intervals at each waste site, and analyzed for acetone, bromomethane,
chloromethane, di-n-butylphthalate, methylene chloride, pentachlorophenol (D037),

tetrachloroethene (D039), and toluene. Section 3.4 discusses the laboratory results and Appendix

D presents the tabulated results of these analyses.
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3.0

RESULTS

The following sections discuss the results of the 200-UW-1 field activities performed in FY 2004
and FY 2005, including surface geophysical surveys, geophysical logging results, auger
sampling analytical results, and waste management sampling analytical results. Also presented
in this section are the contaminant distribution plan view figures developed from the geophysical
logging results and soil sample analytical data for the 216-U-1/216-U-2 Cribs, 216-U-8 Crib, and
216-U-12 Crib, Table 3-1 summarizes the results of the data collected by the field investigation
at each waste site as recommended in DOE/RL-2003-51,

Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages).

Sita Names

Recommended Approach in
DOE/RL-2003-51*

Summary of Results

Sites Identified for the Englneered Barrier Alternative®

216-U-1/216-U-2
Cribs (including
241-361 Setiling
Tank}

1} Use (GPR) analyses to ldentify the
locations of underground anomalies.

1) Numerous Isolaled anomalies were detected
throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of Interast. No features were ldentified that appear
1o be associated with the crib or crib infrastructure.
Most of the anomafies appear to be within the fill
material that created the mound that covers the
site. All anomalies and anomalous disturbed areas
should be avoided. (See Appendix B, Figures 2a,
2b, 2¢, 29)

2) Use geophysical techniques to
determine an Initial area of lateral
contamination for input to the barmier
design.

2) Table 3-2 summarizes the geophysical logging
results for the 216-U-1/216-U-2 Cribs (including
241-361 Seltling Tank and UPR 200 W 19) '
locations.

3) Uslng auger drilling techniques:

3) Auger drilling results

a. Collect samples at nine {(9) locations
@s identified in the SAP, Appendix A.
At one location, sample at 11, 31, 36,
and 43-feet bgs. Sample the
remaining eight (8) locations at
approximately 45 ft bgs or the
maximum contaminant depth, based
on SGLS results from nearby
casingswells. Analyze samples as

 follows: Tc-99, nitrogen as

nitrate/nitrite, mercury, cadmium,
uranium (metal}, U-235, U-238,
antimony, and arsenic,

a. The maximum values for uranium, nitrogen as
nitrate/nitrite, and Tc-99 are provided in Table 3-5.
Appendix D provides the results for mercury,
cadmium, U-235, U-238, antimony, and arsenic.

b. Ecology requested reporting other
metals from the ICP-MS method such
as barium, chromium {total), cobalt,
copper, lead, manganese, nickel,
selenium, silver, strontium, thaltium,
titanivm, vanadium, and zinc.

b. Appendix D provides the results for barium,
chromium (total), cobalt, copper, lead, manpanese,
nickel, selenium, silver, strontium, thallium,
fitanium, vanadium, and zinc.

3-1
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Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages).

Site Names Recommended Approach in Summary of Results
DOE/RL-2003-51"
¢. To support waste management ¢. Appendix D presents the values for waste
decisions, the lollowing COls would management constituents: acetone,
also be analyzed: acetone, bromomethane, chloromethane,
bromomethane, chloromethane, Di-n-butylphthalate, methylene chloride,
Bi-n-butylphthalate, methylene pentachloropheno! (DO37), tetrachloroethene
chloride, pentachiorophenol (DO37), {0039), and toluene.
tetrachloroethene (DO39), and
toluene,
UPR-200-W-19 | 1) Use geophysical lechniques to 1) Numerous isolated anomalies were detected
verify site boundaries. throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of interest. No features were identified that appear
to be associated with the crib or crib Infrastructure.
Most of the anomalies appear to be within the filt
material that created the mound that covers the
site. All anomalies and anomalous disturbed areas
should be avoided. (See Appendix B, Figures 23,
2¢,and 2d.)
2) Use 241-U-361 Settling Tank Based on 241-U-361 Seltling Tank historical
characterization data plus drive casing | characterization data, Cs-137 was selected as the
data from the site perimeter, Use primary indicator of the unplanned release. A
spectral gamma logging data to review of the Cs-137 resuilts from the top 15 feet of
Identify an appropriate sample location | the geophysical survey showed the maximum Cs-
and collect one analytical soil sample | 137 value to be at C4202, with a value of 341 pCi/g
for lab analysis. located at 7 feet bgs. Therefore, itis
| recommended that the sample be collected at this
location. (The collection of the sample was not In
the scope of this fie!d investigation.)
216-U-8 Crib 1) Use GPR analyses to identify the 1) Numerous Isolated anomalies were detected

locations of underground anomalies

throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of interest. No features were identified that appear
to be associated with the crib or cnb Infrastructure.,
Most of the anomalies appear to be within the fill
material that created the mound that covers the
site. All anomalies and anomalous disturbed areas
should be avoided. (See Appendix B, Figures 3a,
3b,3c,and 3d.) -

2) Use geophysical techniques to
delermine an initial area of lateral
contamination for input to the barrier
design

2) Table 3-3 summarizes the geophysical logging
results for the 216-U-8 Crib locations,
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Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages).

Site Names

Recommended ApproachIn
DOE/RL-2003-51"

Summary of Results

3) Using auger drilling techniques:

a. Collect samples at nine (9) locations
as identified In the SAP, Appendix A.
At one location, sample at 2, 38, and
45 ft bgs. Sampte the remaining eight
(8} locations at approximately 45 ft bgs
or the maximum contaminant depth,
based on SGLS results from nearby
casingsiwells. Analyze samples as
follows: Tc-99, nitrogen as
nitrate/nitrite, mercury, cadmium,
uranium (metal), U-235, U-238
antimony, and arsenic.

3) Auger drilling results:

a. The maximum values for uranium, nitrogen as
nitrate/nitrite, and T¢-99 are provided in Table 3-5.
Appendix D provides resulis for mercury, cadmium,
U-235, U-238, antimony, and arsenic.

b. Ecology requested reporting other
metals from the ICP-MS method such
as barium, chromium (total), cobalt,
copper, lead, manganese, nickel,
selenium, silver, strontium, thallium,
titanlum, vanadium, and zinc.

b. Appendix D provides results for barium,
chromium (total), coball, copper, lead, manganese,
nickel, selenium, sitver, strontium, thallium,
titanium, vanadium, and zinc.,

c. To support waste management
decislons, the following COls would
also be analyzed: acetone, -
bromomethane, chloromethane,
Di-n-butylphthalate, methylene
chloride, pentachiorophencl (DO37),
tetrachloroethene (DO39), and
toluene.

c. Appendix D provides results for waste
management constituents: acetone,
bromomethane, chloromethane,
Di-n-butylphthalate, methytene chloride,
pentachlorophenol (0037), tetrachloroethene
(D0OJ39), and toluene. ’

216-U-12 Crib

1) Use GPR analyses to identify the
locations of underground anomalies

1) Numerous Isolated anomalles were dstected
throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of Interest. No features were identified that appear
to be associated with the crib or crib infrastructure.
Most of the anomalies appear to be within the fill
material that created the mound that covers the
sile. All anomalies and anomalous disturbed areas
should be avoided. (See Appendix B, Figures 4a,
4b, and 4¢.)

2) Use geophysical techniques to
determine an iniliat area of latera!
contamination for Input to the barrier
design

2) Table 3-4 summarizes the geophysical logging
results for the 216-U-12 Crib locations. -




Page 27

of 1BS of DAYLI917974

D&D-27783, Rev. 0

Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sltes (6 pages).

Site Names Recommended Approach In Summary of Results
: DOE/RL-2003-51*
3) Using auger drilling techniques: 3) Auger drilling results:
a. Collect samples at nine (9} locations | a. The maximum values for uranium, nitrogen as
as Kentified In the SAP, Appendix A. nitrate/nitrite, and Tc-99 are provided in Table 3-5.
At one location, sample at 19, 39, and | Appendix D provides results for mercury, cadmium,
45 ft bgs, Sample the remaining eight | U-23S, U-238, antimony, and arsenic.
{8} locations at approximately 45 ft bgs
or the maximum contaminant depth,
based on SGLS results from nearby
casingsiwells. Analyze samples as
follows: Tc-99, nitrogen as
nitrate/nitrite, mercury, cadmium,
“uranium (metal), U-235, U-238,
antimony, and arsenic.
b. Ecology requested reporting other b. Appendix D provides results for barium,
metals from the ICP-MS method such | chromium (total), cobalt, copper, lead, manganese,
as barium, chromium (total), cobalt, nickel, selenium, sliver, strontium, thallium,
copper, lead, manganese, nickel, titanium, vanadium, and zinc.
selenium, silver, strontium, thallium,
titanium, vanadium, and zinc.
¢. To support waste management ¢. Appendix D provides results for waste
decisions, the following COls would management constituents: acetone,
also be analyzed: acetone, , bromomethane, chloromethane,
bromomethane, chloromethane, Di-n-butylphthalate, methylene chiotide,
Di-n-butyiphthatate, methylene pentachiorophenot (D037}, tetrachloroethene
chloride, pentachlorophenol (DO37), (D039), and toiuene.
tetrachloroethene (DO39), and toluene
Sites Identified for the Removal, Treatment, and Disposal Alterna tive®
200-W-42/ Use geophysical techniques to verify Numerous linear anomalies interpreted to be
UPR-200-W-163 | site boundaries and underground utilities were detected and mapped. One linear
utilities.® anomaly detected and mapped falls near the center
of the Waste Information Data System (WIDS)
boundary for this waste site. This linear anomaly is
assumed the 200-W-42 pipeline. {See Appendix B,
Figures 8a and 8b and the technical :
‘ memorandum.)
200-W-85 Use geophysical techniques to verify A disturbed area was Identified beneath the
site boundaries; stabilization layer inside the marked boundary for
this site. The marked boundary coincides with the
WIDS boundary. Precise boundaries for the sile
could not be verified with the geophysical results,
(See the technical memorandum for geophysical
results.)

34
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Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages).

Site Names Recommended Approach In Summary of Results
DOE/RL-2003-51"
216-U-4B French | Use geophysical techniques to verify Utilities near the 216-U-4B French Drain structure
Drain site boundaries and underground were detected and mapped. No pipeline feeding
utilities. into the 216-U-4B French Drain was detected. The
geophysical Investigation extended approximately-
210 3 m beyond the WIDS boundary for this site on
all sides. Precise boundaries for the site could not
be verified with the geophysical results. (See the
technical memorandum for geophysical results.)
UPR-200-W-33 ] Use geophysical techniques to verify Utilities were detected and mapped near the WIDS
site boundaries and underground location of this unplanned release. Precise
utilities, boundaries for the site could not be verified with
the geophysical resulls. (See the technical
memorandum for geophysical results.)
UPR-200-W-55 | Use geophysical techniques to verify Utilities were detected and mapped near the WIDS
site boundarles and underground location of this unplanned release. Precise
utitities. boundaries for the site could not be verified with
the geophysical results, (See the technical -
] memorandum for geophysical results.)
216-U-5 Trench | Use geophysical techniques o verify An anomaly consistent with a burial pit or ¢rib
site boundaries. structure was detected and mapped within the
marked boundary of this site. The location of this
anomaly coincides with the WIDS location for this
site. (See lhe technical memorandum for
geophysical results.)
216-U-6 Trench | Use geophysical techniques to verify Anomalies consistent with a rench that was

site boundarles.

backfilled with fill material contalning debris were
detected and mapped. These anomalies extend
out of the marked site boundaries to the southeast.
A portion of the anomalles colncided with the WIDS
boundaries for the site. (See the technical
memorandum for geophysical results.}

216-U-15 Trench

Use geophyslcal techniques to verify
sita boundaries.

A subtle anomaly consistent with a backfilled
excavalion was detected and mapped, although
the anomaly could also have been caused by a
natural (geologic) feature. This anomaly is not
located at the original WIDS location of this site.
One edge of it does touch one of the secondary
possible locations of the site. The WIDS boundary
for the site was changed based on these results.
{See the technical memorandum for geophysical
results.)
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Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages).

Slte Names Recommended Approach In Summary of Results
DOE/RL-2003-51" '
Sites Identified for the Mainfaln Existing Soll Cover, Institutional Controls, and Monitored Natural
Attenuation Alternative®
216-U-16 Crib | Use GPR analyses to identify the Numerous Isolated anomalies were detected

locations of underground anomalies

throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of interest. No features were identified that appear
to be associated with the crib or crib Infrastructure.
Most of the anomalies appear to be within the fiff
material that created the mound that covers the
site. All anomalies and anomalous disturbed areas
should be avoided. (See Appendix B, Figures Sa
and 5b.)

216-U-17 Crib

Use GPR analyses to kientify the
locations of underground anomalies

Numerous isalated anomalies were detected
throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of Interest. No features were identified that appear
to be associated with the ¢nib or ¢rib infrastructure.
Most of the anomalies appear to be located within
the fill material that created the mound that covers
the site. All anomalies and anomalous disturbed
areas should be avolded. (See Appendix B,
Figures 6a and 6b.)

200-W-71 Pit

Use GPR analyses lo identify the
locations of underground anomalies

Numerous Isolated anomalies were detected
throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of interest. No features were identified that appear
to be associated with the 200-W-71 Pit or its
Infrastructure. Most of the anomalies appear to be
located within the fill material that created the
mound that covers the site. All anomalies and
anomalous disturbed areas should be avoided.
(See Appendix B, Figures 103, 10b, 10c, 10d, 10e,
and 10f.)

1n addition, locations most likely to represent buried
wasle were designated on the survey map to ald
location of test pit placement.

2607 W5 Septic
Tank and Tile
Field

Use GPR analyses lo identify the
locations of underground anomalies

Numerous isolated anomalies were detected
throughout the site. Several disturbed areas were
also detected that may be masking deeper features
of interest. No features wers Identified that appear
to be assoclated with the 2607 W5 Septic Tank and
Tile Field orits infrastructure, Most of the
anomalies appear to be located within the fill
material that created the mound that covers the
site. All anomalies and anomalous disturbed areas
should be avolded. (See Appendix B, Figures 2a,
2b, 2¢, and 2d.)

3-6
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Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages).

Site Names Recommended Approach in Summary of Results
) DOE/RL-2003-51"
Sites Identified for the No Action Alternative’

200-W-8 UPR Use GPR analyses lo ldentify the Numerous Isolated anomalies were detected
, locations of underground anomalies throughout the site, Several disturbed areas were

also detected that may be masking deeper features
of interest. No features were identified that appear
to be associated with the crib or crib Infrastructure,
Moast of the anomalies appear to be localed within
the fill material that created lhe mound that covers
the site. All anomalles and anomalous disturbed

areas should be avoided. (See Appendix B,
Figures 7a, 7b, 7¢, 7d, and 7e.)

In addition, Jocations most likely to represent buried
waste were designated on the survey map to aid
location of tes! pit placement

a. Sampling and Analysis Plan for the 200-UW-1 Operable Unit (DOE/RL-2003-51).
Proposed Plan for the 200-UW-1 Operable Unit (DOE/RL-2003-24).

¢. CH2M HILL Technical Memorandum, "200 UW 1 OU Surface Geophysical Surveys,” dated September 2005,
to Ken Allison/FH, from Michael GalgoulV/CHG.

25

31 SURFACE GEOPHYSICAL SURVEYS

Surface geophysical surveys are documented in Appendix B and in CH2M Hill’s Technical
Memorandum, “200-UW-1 OU Surface Geophysical Surveys,” dated September 2005, to Ken
Allison/FH from Michael Galgoul/CHG. Appendix B contains detailed surface geophysics
reports, which include the approach, site specific instrumentation, and site speciftc maps,

Table 3-1 summarizes the results of the surface gcophysical data collected at each waste site as
recommended in DOE/RL-2003-51. The data results for the remedial design waste sites have
been reviewed by the project team and determined to meet the requirements of the remedial

design.

3.2 GEOPHYSICAL LOGGING RESULTS

The spectral gamma logs present the vertical distribution of radionuclides in the vadose zone
beneath the waste sites. Spectral gamma logging equipment calibration is conducted annually,
and the calibration data are used to calculate casing attenuation factors that convert measured
peak area count rates to radionuclide concentrations. A neutron moisture-logging tool, which
generates a moisture profile of the vadose zone, was also used in selected DPT casings at the
direction of the barrier design lead.

While the focus of this report is Cs-137 and man-made U-238 (as identified in The Focused
Feasibility Study for the 200-UW-1 Operable Unit [DOE/RL-2003-23)), information regarding

37
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additional detected radionuclides is also presented. Man-made U-235 is always present with
- U-238; however, its concentration is roughly a factor of 20 times lower than that of U-238, and
that concentration is not always detected by the spectral gamma logging detector.

The following sections offer a synopsis of the complete geophysical log data reports listed in
Table 2-1 and 2.2 (available on the WEB at htip://www.gio.doe.gov/programs/hanf/).

3.2.1 216-U-1/216-U-2 Cribs

Fourteen push holes were completed around the 216-U-1/216-U-2 Cribs and the adjacent
241-U-361 Tank. The casings generally would push easily into the upper 25 ft of the soil, then
slow considerably pushing to total depth. Three wells were geophysically logged.

Table 3-2 summarizes the man-made radionuclides detected at each push site and the maximum
values plotted in Figures 3-1, 3-2, and 3-3.

Table 3-2. Summary of Geophysical Logging of DPT Casings and Selected Wells at the
216-U-1/216-U-2 Cribs. (2 pages)

DPT Casing/ Well - Ceoslum-137 Uranlum-238/Uranlum-23 Other man-made
Number S5 contaminants detected
C4201 1.5t065f: 0.3t0208 U-238: 35.5 0 44.5 ft, 22 None
pClg (maxat 2.5 ft) to 155 pCi/g (max at
30510 40.5f: 0.4 to 60 43.51)
pCl/g (max at 31.5 ft) No U-235 detected
C4202 (UPR-200-W-19) 1to 121t: 0.4 to 341 pClg None detected None
(maxat7 fl)
C4201 0 ft: 0.556 pClig U-238: 31 (o 46 ft (max of Co-60: 37 and 39 ft (max
/g at
30 10 39 f: 0.3 to 160 pCilg 389 pCi/g at 38 1) of 8 pCifg at 37 {t}
{maxat32f1) No U-235 detected Sr-80: 361049 ft
c4a204 2t07f: 0.3t021.9 pCig U-238: 26 and 44 to 46 ft None
(maxat 3 ft) (max of 34 pCi/g al 26 ft)
No U-235 detected
C4205 151095 0310429 U-238:41.5t0 4251, 19 None
pCi/g (max at 2.5 ft) to 32 pCi/g (max at 42.5 ft)
39.5 ft: near its minimum No U-235 detected
detection level (MDL) of
0.2 pCig
C4206 (UPR-200-W-19) 1t04f:0.210 15.7 pCllg None detected - None
(max at2 )
C4207 0to3.5M 0.773 pCilg U-238: 315 #t (24’ pCug). None
(maxat 0.5 it) 41.5 &t (32 pCi/g) and
42. 2 1/
30.5 %0 325 ft: 6 pCifg 25R(25pClig)
(maxat 31.5 )
C4208 21to 7 ft: 0.210 45 pCi/g None detected None
{max at 3 ft)

3-8
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Table 3-2. Summary of Geophyslcal Logging of DPT Casings and Selected Wells at the
216-1-1/216.U-2 Cribs. (2 pages) :

DPT Casing/ Well Cesium-137 Uranlum-238/Uranium-23 Other man-made
Number 5 contaminants detected
C4209 0.5 16.5 ft: 0.2 to 42.9 Nene detected None
pCig (max at 3.5 ft)
C4210 1510351030 01.87 None detected None
pClig (max at2.5f) ‘
C4211 150 10.5f:0.2109.69 None detected . None
pClg (max at 2.5 ft) » ’
C4212 (UPR-200W-19) None detected None detected None
C4213 0lo 81t:0.3t044.1 pCllg None detected None
(maxat 1 ft) :
10t0 16 ft: 0.3to 18 pClig
{maxat 14 1), 4 pCiat 15
Cc4215 - 1107 #: 0.3t 83.3 pClig None detected None
(max at 3 ft) ‘
C4548 Oto3ft:0.3t01.1pClig | U-238: 52 ft (27 pClig) and None
(max at O ft) 53 ft (42 pCig)
No U-235 detected
C4549* 0.5 fi: 0.874 pClig None detected Nane
C4550 1t0 6 ft: 0.3 10 0.886 pCi/g None detected None
{(maxat2f)
A4947 (299-W19-1 59 Found sporadically nearits { U-238 found sporadically None
’ maximum contaminant near the MDL of 15 pCi/g.
MDL of 0.315 pClig Maximum concentralion of
30pCigat244 ft
No detection 15-60 ft pClip at
U-235at244 ft, 4 pClig -
ATT72 Oto 74 ft: Up to 4 million Processed uranium: 9ft, | Co-60:41 to 47 f, (max of
: pCig {(max at 26 ft), 1230 13 R, and from 37 to 74 ft. 0.9 pCig at 41 ft. Co-60
(299-W19-72) pClg at 11 ft. Probable processed probable between 15 and
uranium between 13 and 41 ft at higher
37N concentrations.)
U-238: maximum of 27,000 | Eu-154: 37 to 44 ff, (max
pCl/g, and U-235: of 16 pCi/gat 38 f.
maximum of 750 pCl/g, at | Probable between 15 and
401, ' *41 ft at higher
concentrations.)
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Table 3-2, Summary of Geophysical Logging of DPT Casings and Selected Wells at the
216-U-1/216-U-2 Cribs. (2 pages)

. DPT Casing/ Well Ceslum-137 Uranium-238/Uranium-23 Other man-made
Number 5 contaminants detected

A7773 Oto62f:0.16 to 4 million | U-238 present from 4210 | Co-60: 43 10 53 fi, (max of
pCi/g (max at 27 ft), 310 | 72 ft. Due to high levelsof | 0.2 pCl/g at 50 ft probable
(299-W19-73) - pCilgat6 ft. Cs~137 U-238 was not between 18 o 42 ftat .

6510 67 i Sporadically deler;nca?g I:ol:: high higher concentrations.)

near 0.13 pCi/g. . ) Ag-108m: 48 to 51 ft at

U-238: max of 87.8 pCl/g, about 1.5 pCl/g.
and U-235: max of 17.5
pClg. at43ft.

a. Location of neutron moisture logging.
b. Grout placed between 20 and 85 ft and 170 and 497 ft to seal this well Increases the uncertalnty In the uranium
concentrations in this range, which may actually be higher than reported.

The results of neutron moisture logging runin DPT Casing C4549, located southwest of the
216-U-2 crib, showed volumetric moisture ranging from 1.4 percent at 0.25 ft to a maximum of
11.5 percent at approximately 20 ft. While the maximum value appears at 20 ft, there is a
significant zone between 43.5 and 46 ft where the volumetric moisture measured between

9.1 and 9.8 percent.

3.2.2 216-U-8 Crib

Thirteen push holes were completed around the 216-U-8 Crib, and two wells were geophysically
logged. The casings generally would push easily into the upper 25 ft of the soil, then slow
considerably pushing to total depth. Table 3-3 summarizes the man-made radionuclides detected
at each push site,

Table 3-3. Summary of Geophyslical Logging of DPT Casings and Selected Wel!s
at the 216-U-8 Crib. (2 pages)

DPT Casing/ Cesium-137 Uranfum-238/Uranium-235 Other man-made
Well Number contaminants detected
c4217 | 0.58at0.368 pClig U-238: 32.5 o 34.5 R, 39 to | None
32510365and 235t 021037 | S00 POV (max at33.58) '
pCVg (max at 33.5 it} U-235: 335 ft at 13.4 pClig
c4218 1.51 ftat 0.283 pCl/g U-238: 37.5 ft at 34 pClg None
i No U-235 detected
- C4219 251t at0.383 pCig U-238: 40 to 45 11, t0 3,100 None

305104850 0.3103,000pCUg | PCVO (max at43.54)
{max at 37.5 f) Note: detector was U-235: 41 to 46 ft, max of 141
saturated rom 33.5t0 7.5 1 pClig at43.5 ft

C4220 Not loaged Not logged Not logged; did not reach
50 ft
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Table 3-3. Summary of Geophysical Logging of DPT Casings and Selected Wells
atthe 216-1-8 Crib. (2 pages)

DPT Casing/ Ceslum-137 Uranium-238/Uranium-235 Other man-made
Well Number contaminants detected
C4221 010 1 fi: 0.3 10 0.702 pCi/g {max at None detecled None
surface)
C4222 9 ft: 0.276 pClig None detected None
ca223 3 f:0.276 pClig U-238: 41 ft at 229 pClyg Eu-154: 41 ft at 2 pClig
29 to 54 ft: 0.3 10 52,000 pCi¥g (max | No U-235 detected
at 33 ft)
C4224 0.5 ft: 0.529 pClg U-238: 50.5ft at 18 pClig None
40.5 10 44.5 f1; 1.1 10 84 pCl/g (max | No U-235 detected
at41.51t)
C4547 0.5 ft: 0.362 pClig -238: 34.5t0 35.5ft, 157 None
33.5 10 48.5 fi: 0.3 1o 634 pClig (max | PCVS (Max al34.5)
at34.5 i) No U-235 detected
C4551 ORat0.315pClg None detected None
C4552* 0 ft at0.263 pCilg None detected None
46 to 57 ft: 0.5 to 600 pCi/g (max at
49 fty
C4553 0 ft at 0.926 pCllg U-238:46 ftand 48 ft - 9 and None
47105014 R: to 85 pClig (maxat | °7 POV, Fespectively
49 fty No U-235 detected
CA4554 0 ftat 1 pCilg None detected None
"46 ft at 0.1 pClip
ATTI0 3to 13 ft: 010 0.91 pClig (max at U-238: 45 to 90 ft (max of None
(299-W19-70) | 5 ) 1,400 pCi/g at 45 f1)
34 1o 90 R: 71,000 pCl/g (max at No U-235 detected
39ft) : :
ATI7TY 35t0145M:0.2106.13 pCl/g (max | U-238:46.510 68.5 ft and None
{299-W19-71) | et 8.511) 79508791 1,24 t0 184
31.51087.91 ft: 0.210 28,500 pClig | PCVO max al48.51)
(max at 39.5 ft) U-235: 46.5t0 68.5 and 79.5
to0 87.91, 1.7 to 12 pClig {max
at 56.5 f)

a. Location of neutron molsture logging.

The results of neutron moisture logging run in DPT Casing C4552, located directly south of the
216-U-8 Crib, showed volumetric moisture ranging from approximately 0.8 percent at 0.25 ft to
a maximum of 9.3 percent at approximately 38.5 ft. The majority of the values measured

between 2 and 4 percent.
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Nine large-diameter DPT casings were placed around the 216-U-12 Crib. To support the
discussion of the contaminant distribution model, the results from geophysical logging of
299-W22-22 (southeast of 216-U-12), 299-W22-23 (south of 216-U-12), and 299-W22-75
(inside the south half of the 216-U-12) are additionally included. Table 3-4 summarizes the
man-made radionuclides detected at the DPT casings and well sites.

Table 3-4. Summary of Geophysical Logging of DPT Casings and Selected Wells
at the 216-U-12 Crib. {2 pages)

interval of Detection of U-238/U-235

DPT Casing/ Interval of Detection of Cs-137
Well Number in Feetand Concentration Range In Feot and Concentration Range
C4225 9 to 21 ft: 0.3 to 80 pCi/g (max at 10 ) None detected
29 and 41 f: 0.2 pCl/g
C4226 23,5 ft 0.3 pClg None detected
CA227 None detected None detected
C4228 None detected U-238: 32.5t0 41.51t, 17 to 61 pCifg
: {max at 40 f)
U-235: 31.510 40.5R, 2.1 10 3.8 pCi/g
) (max at 33.5 ft)
C4229 0 R: 0.3 pCilg None detectedl
10to 11 ft: 1.1 10 1.22 pCl/g (max at
10 i)
C4231 0 ft: 0.653 pCl/g None detected
2 0.3 pCig
C4232 0 ft: 0.207 pCifg U-238: 26 to 40 R, to 77 pCi/g (max at
17 #: 0.1 pClig 381
U-235: 34 to 40 ft, to 4 pCi/g (max at
39 ft)
c4555* 010 1ft: 0.3 to 1.31 pCifg (max at O R) None detected
~ CA556 0 ft: 0.967 pCi/g None detected
299-W22.22 Detected at a few sporadic locations In None
the borehole near its MDL of
approximately 0.2 pClg
299-W22-23 Detecled at a few sporadic locations In None
the borehole near its MDL of
approximately 0.2 pCi/g
A7879 (209-W22-75) 12to 61 ft: 0.3 10 8,400 pCi/g. (max at | U-238: 17to 20 f, 55t0 330 pCl/g- 29 o
251t) 311,20 30 pClig. 371053 17
75pClg. 611081 ft; 17 to 335 pCig.
(max at 76 &, although the highest
concentration may be In the interval of
high dead fime 20-27 i where the MDL
significantly increases)
U-235:18t0 191, 6 to 9 pCi/g. 68 1o
81 1;1.8 0 22 pCi/g. {max at 75 f)

3-12




Fage 38§ of 1BS of DABINYSIS

D&D-27783, Rev. 0

. Table 3-4. Summary of Geophysical ngglng of DPT Casings and Selected Wells
at the 216-U-12 Crib. (2 pages)
I DPT Casing/ Interval of Detection of Cs-137 Interval of Detection of U-238/U-235
Well Number in Feet and Concentration Range In Faet and Concentration Range
' A7677 1.5to57.5ft 5pCigat 10t (max U-238 and U-235 from 19.5t0 29.5/t,
130 pCi/g at 23.5 ft) max U-238 of 40 pClig and max U-235
(299-W22-73) of 2pClig at 21 ft.

a. Location of neutron molsture Yogging.

The results from neutron moisture logging run in DPT Casing C4555, located directly west of the
216-U-12 crib, showed volumetric moisture ranging from approximately 0.3 percent at 0.25 fi to
a maximum of 12 percent at 41 fi. The majority of the values measured between 2 and 4 percent.

33 AUGERSOIL SAMPLING RESULTS

Table 3-5 presents a summary of the maximum values from the auger samples for uranium,
nitrogen as nitrate/nitrite, and Tc-99. Detailed information is presented in Appendix D. Well
Construction Summary Reports are available through the Hanford Well Information System
(HWIS) database. :

|

| Table 3-5. Maximum Concentration Values for Uranium, Nitrogen as Nitrate/Nitrite,
i . and Tc-99 from Auger Samples. (2 Pages)
|
|
l

€
S
£33 Nitrogen as
zEE Sample Nitrate/ N Te-99
I sz Waste Interval Uranium | Uraniu Nitrite (mg/kg) | Tc-99 {pClig)
| 3 Site Area (ft bgs) ‘(mg/kg) | mMDL {mg/kg) MDL (pClig) { MDC/MDA
! C4705 | 216-U-1/ | 4410455 v 0.94 6.1 05 v 0.642
| 216-U-2
' C4706 216-U-1/ | 4210435 2.86 0.15 3.7 0.5 u 0.612
216-U-2 _
C4707 216-U-1/ | 4410455 u 0.97 2 0.5 U 0.648
216-U-2 .
C4708 | 216-U-1/ | 4410455 \) 0.93 1.1 0.5 U 0.612
216-U-2
CA709 216-U-1/ | 465048 U 0.99 11 0.5 {) 0.642
i 216-U-2
l C4710 216-U-1/ | 445046 3.9 0.16 0.8 05 U 0.642
216-U-2
' C4711 216-U-1/ | 44t0455 ) 0.92 0.86 0.5 U 0.585
: 216-U-2
C4712 | 216-U-17 | 10t0o11.5 1.61 1 1.3 0.5 v 0.642
. 216-U-2
. C4712 216-U-1/ | 306315 ) 0.99 22 0.5 U 0.642
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Table 3-5. Maximum Concentration Values for Uranium, Nitrogen as Nitrate/Nltrite,

and Tc-99 from Auger Samples. {2 Pages)

e
]
= 73’ _§ Nitrogen as
sEE Sample Nitrate/ N Tc-99
5= Waste Interval Uranium | Uraniu Nitrite (mg/kg) | Tc-99 (pCilg)
.'E_ Site Area {ft bgs) (mg/kg) | mMDL {mg/kg) MDL (pClig) | MDCMDA
216-U-2
C4712 | 216-U-1/ | 35t036.5 u 1 3.4 0.5 u 0.612
216-U-2
C4a712 | 216-U-1/ | 4210435 U 0.81 27 0.5 u 0.587
216-U-2
CA713 | 216-U-1/ | 40to41.5 2,56 0.1 26 0.5 u 0.584
216-U-2
C4714 216-U-8 | 4410455 0.724 0.16 1 0.5 v 0.663
CA4716 216-U-8 | 47.5t6 50.5 219 0.083 8 05 U 0.614
C4717 216-U-8 125 1.34 0.16 34 05 v 0.652
c4a717 216-U-8 | 3710385 32 0.16 454 1 u 0.653
C4717 216-U-8 | 44to455 7.74 0.16 150 2 v 0.653
C4718 216-U-8 | 44to455 0416 0.16 34 0.5 u 0.655
C4719 | 216-U8 | 4410455 0.475 0.16 7.2 0.5 U 0.648
C4720 216-U-8 | 4410455 u 0.99 257 v 0.647
C4721 216-U-8 | 420435 318 0.95 §9.2 U 0.613
C4722 216-U-8 | 430445 173 0.95 6.7 0.5 u 0.658
C4728 216-U-8 | 48t049.7 6.01 0.15 366 10 u 0.627
C4715 | 216-U-12 | 4410455 0.838 0.15 1 0.5 u 0.664
C4723 | 216-U-12 | 4410455 0.413 0.12 5 0.5 u 0.673
C4724 | 216-U-12 | 4410455 0.501 0.15 829 2 0.993 0.626
C4725 | 216-U-12 | 4410455 0.517 0.12 3.2 05 u 0.629
C4726 | 216-U-12 | 410425 3.12 0.15 544 10 2.36 0.0951
C4727 | 216-U-12 | 4410455 0.476 0.15 37 05 u 0.63
C4729 | 216-U-12 | 4410455 0.399 0.16 6.9 05 U 0.625
C4730 | 216-U-12 | 1810195 0.848 0.15 u 05 u 0.633
C4730 | 216-U-12 | 3B81039.5 8.01 0.16 149 2 0.707 0.625
C4730 | 216-U-12 | 4410455 3.63 0.16 109 0.5 ) 0.628

a. U indicates that the contaminant was undetected at the shown location,
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33.1 Lithologic Data

Augering brings soil cuttings to the surface that are disturbed and intervals between split-spoon
samples were generally examined as drill cuttings at the surface. The split spoon sampler was

1.5 ft long with a 2-in outer diameter. Three 6-in long by 1.5-in inner diameter stainless steel

liners were used. Though the split spoon samplers collected an undisturbed 1.5 f} core in three
steel liners at defined depths, the steel liners prevented any direct observation of “undisturbed”
samples. Processing for contaminant analyses requires that the soil be pushed out of the liners
into a stainless steel bowl for homogenization. This process disturbs the soil structure. Only the
finer fraction (e.g. silt and sand) is used for contaminant analyses, and no distinct soil layering
can be observed from the disturbed/processed soil samples.

Soil recovery rates varied from 80 to 100 percent. Blow counts were recorded for most intervals,
although the ASTM standard was not specifically followed. Generally, the samples consisted of
sand with 5 to 10 percent silt. Some significant gravel content up to 25 percent was observed in
Borehole C4712 on the northwest corner of 216-U-1/U.2.

3.3.2 Data Verification

Review and verification of auger soil sampling data was performed by the laboratory to confirm
that the sampling and chain of custody documents were complete, the sample numbers were
correctly assigned to the sampling locations, the required holding times were met, and the
analyses satisfied the data quality requirements specified in DOE/RL-2003-51, As the samples
were analyzed as a quick analytical tumn-around (7-day), no validation of data was conducted. In
accordance with volume 4 of the Analytical Services Quality Assurance Requirements
Document, “Laboratory Technical Requirements” (DOE/RL 96 68), a data verification
assessment was performed by FH Sample Management and documented for each sample
delivery group in the Integrated Document Management System. The verification identified no
significant problems that would prevent the data from being used for the purpose stated in
DOE/RL-2003-51,

In addition to the verification, all analytical data packages were subjected to a technical review
by project staff and determined to be acceptable for use in supporting remedial decisions.

The data will be managed and stored in the Hanford Environmental Information System database
by the Fluor Hanford organization responsible for sampling and characterization, in accordance
with CP-GPP-EE-01-2.0.

3.4 WASTE MANAGEMENT ANALYSES

Waste management samples collected from selected auger boreholes were analyzed for all COls.
Only di-n-butylphthalate was detected, exhibiting concentrations of 330 ug/kg in C4710 and
190 ug/kg in C4722, Appendix D presents all the waste designation sample results,
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35 INVESTIGATION DATA SUPPORT OF FATE .
AND TRANSPORT MODELING

Data collected from field investigations of the 216-U-1/216-U-2, 216-U-8, and 216-U-12 sites
provided information on the distribution of the contaminants in the vadose zone. This served as
input to developing the contaminants distribution profiles to support modeling of the fate and
transport of vadose zone contaminants of concerns at investigation at 216-U-1/216-U-2, 216-U-
8, and 216-U-12 sites. Data from this investigation, as outlined below, was combined with data
from past investigations 1o develop contaminant concentration distribution profiles:

» Past soil samplmg from characterization boreholes drilled through or adjacent to the waste
sites

¢ Recent spectral gamma logs of existing boreholes or drywells through the waste sites

» Recent spectral gamma logs of drill casing pushed to approximately 50 to 60 ft bgs around
the waste sites

o Recent soil sampling from auger borings to approximately 40 to 45 ft bgs around the waste
- sites’

Soil surface samples.

The files created from combining these data sets and the assumptions associated with them are
presented in Appendix E. These files serve as direct input to developing vertical plume
geometries from existing characterization data to support barrier performance modeling.

3.6 CRIBWASTE SITES DATA SUMMARY

This section presents a comprehensive picture of the distribution of key contaminants located
zero 1o approximately 60 ft bgs at the 216-U-1/216-U-2 Cribs, 216-U-8 Crib and 216-U-12 Crib.
In addition to the field data from spectral-gamma logging and analysis of the soil samples from
the auger borings presented in this report, data sets from other data collection activities have
been included for completeness, including the following:

. Surface soil samples and vadose zone samples from wells 299-Wl9 95, 299-W19-96, and
299-W19-97 (respectively, south, inside, and north of the 216-U-1 Crib), well 299-W19-94
(in the 216-U-8 Crib), and well 299-W22-78 (adjacent to the 216-U-12 Crib); presented in
the 1994 Surface and Near Surface Field Investigation Data Summary Report for the
200-UW-2 Operable Unit (BHI-00033) and the F ocused Feasibility Study for the 200-UW-1
Operable Unit (DOE/RL-2003-23).

o Geophysical spectral gamma results for U-238 from logging the DPT casings and adjacent
wells listed in Table 2-1. The U-238 values were converted to uranium and presented in
mg/kg. (Reports are located at the Hanford Geophysical Logging Project, available at
http://www.gjo.doe.gov/programs/hanf/). .
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To support decisions regarding the possible placement of a bio-barrier within the proposed

- engineered barrier at each waste site, the maximum Cs-137 concentrations for each soil sample,

borehole, and drive casing location within 0 to 15 feet bgs are presented in plan view in

Figures 3-1 through 3-3. The SAP (DOE/RL-2003-51) determined that the focus of this
investigation would be the interval from ground surface to 60 1, as that is the vadose zone
section most influenced by the construction of an engineered barrier. The lateral distributions of
uranium and Tc-99 at the 216-U-1/216-U-2 Cribs and uranium, nitrogen, and Tc-99 at the
216-U-8 and 216-U-12 Cribs are of interest to determining the eventual coverage of the proposed

‘engineered barrier over the waste sites. Figures 34 to 3-11 provide plan views depicting the

lateral concentration contours for the maximum contaminant values found zero to approximately
60 ft bgs. (These contours were initially created using TechPlot, a data plotting and visualization
software tool that calculated and plotted a concentration contour for each contaminant using an-
algorithm to create a distribution of contaminants based on the discrete data points. The contours
were then interpreted into a plan view drawing of each waste site. Contour intervals were chosen
to be consistent with contaminant distributions used in DOE/RL-2003-23.)

Figures 3-12 to 3-15 illustrate cross sections of the geology at 216-U-1/216-U-2 Ciribs, the
216-U-8, and 216-U-12 Cribs.
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40 WELL COMPLETION ACTIVITIES OR DECOMMISSIONING

Following data collection, all DPT casing and auger boring holes were decommissioned in

. accordance with WAC 173-160 regulations. For both DPT casings and auger borings, bentonite

crumbles were placed from total depth to about 1 ft bgs while the casing was being pulled from
the ground. The upper foot of the hole was filled with Portland cement to affect a surface seal
flush with the existing ground and a brass pin with a well identification number was set in the
cement, ‘

Six of the casings {C4219, C4220, C4225, C4226, C4227, and C4228) could not be removed
from the ground with either the drill rig or hydraulic jacks pulling the casing at ground surface.
An expandable “spear™—a device that fits snugly inside the casing and can then be expanded at a
desired depth—was lowered inside the casing to the bottom in an attempt to remove it, but this
method proved unsuccessful. A hollow stem auger capable of drilling around each lodged casing

- was subsequently required to remove them and the resulting soils were cotlected and drummed.

Decommissioning for the DPT casings was completed on August 19, 2004,

Each of the sites coordinates were located by a land survey. The survey results are presented in
Appendix A.
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| . | 50 CONCLUSIONS

This report summarizes the results of the field investigation, which included geophysical surface
surveys, geophysical logging of driven casing, and auger soil sampling, as identified in the SAP
and outlined Table 1-1. In addition, this report documents data collection techniques that meet
the SAP requirements. '

However, the scope of this field investigation does not involved additional SAP data collection
activities at these waste sites, including boreholes, test pits, and collection of confirmation
samples for confirmation of the maintain existing soil cover, institutional controls, and monitored
natural attenuation alternatives or the no action alternative.
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. Table A-1 in this appendix contains borchole location survey data of wells, DPTs, auger holes
and survey data of other principal features used in this report. All data are in meters. The
weblink to the well survey data is

H'l"l'P:IlAi’WEB()Z.RL.GOVICFROOTIRAPI DWEB/PHM CICPIHWISAPPI.

Table A-1. Borehole Location Survey Dala.

Northing Easting .
Well Number . (m) {m} Elevation (m)
A4947 (209-W19-15) 134975.778 567254.252 211.978
ATT70 (299-W19-70) 134697.757 © 567615.853 212,646
ATTT (200-W19-71) 134679.761 567616.007 ' 212,693
ATT72 (299-W19-72) 135001.90 567265.77 215.95
- ATT73(299-W19-73) 135001.83 " 56724292 215.95
AT879 (299-W22-75) © 13449042 567594.19 211.586
AT882 (299-W22-78) 134499.76 | 567606.03 210.997
A9796 (2993-W19-94) 4 1347068 567614.16 212.313
AT791 (299-W19-95) 134937.83 567275.32 21247
A9797 (299-W19-96) 135003.79 567263.16 21279
AT792 (299-W19-97) 135044.06 567283.78 , 212.81
4201 135011504 567264.841 212,962
€4202 135036.886 567295.8 212.835
C4203 134988.833 567265.105 212.154
C4204 135001.492 567233.662 212.365
c4208 - 135017.962 567265.549 212.914
C4206 135013.334 567333.277 213.258
€4207 134985.18 567264.055 212,133
C4208 135001.851 567227.742 212,349
€4209 135015.164 567296.887 213279
C4210 135006.742 567306.65 213.086
C42114 135000.099 567296.679 213.262
C4212 134987.44 567326.476 213.088
: C4213 135020.973 567294.855 213.156

A-iii




Bage 72 of 1BS of DABI17Y14

D&D-27783, Rev. 0

Table A-1. Borehote Location Survey Data.

Northing Easting
Well Number {m) (m) Elevation (m)
C4215 134994.041 567296.925 212.939
c4217 134725.399 567626.076 212523
c4218 134698.91 567632.196 212.263
c4219 134672.85 567612.35 212.86
C4220 134699.98 567599.31 212.26
c4221 134731525 567626.29 212.392
c4222 134699.077 567638.381 212.085
c4223 134666.718 567612.406 21236
C4224 134702.322 567593.278 212.493
c4225 134532.42 567591.99 210.87
C4226 134497.82 567612.21 210.83
c4227 134469.87 567592.14 210.90
c4228 134502.34 567574.63 210.77
C4229 134538.215 567591.641 210.972
c4231 134526.486 567556.382 210.837
C4232 134504.128 567568.712 210.75
c4s547 134701.943 567599.255 212365
C4548 134975.306 567264.375 212,014
C4549 134976.634 567226.191 211.571
-C4550 135029.414 567266.591 212669
C4551 134702.38 567581.133 212351
C4552 134648.214 567616.114 212,047
€4553 134646.969 567636.668 211.635
C4554 134650.234 567581.386 2118
C4555 134502.794 567556.265 210.656
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Table A-1. Borehole Location Survey Data.

Northing Easting
Well Number {m) {m) Elevation {m)
C4556 134475.942 567556.51 210,942
C4705 135003.85 567327.41 213,57
C4706 135000.08 567307.76 212.96
car07 134942.74 567306.52 212,19
C4708 13494306 567268.38 21198
C4709 134042.76 567226.11 211.45
C4710 135003.34 567226.02 212.09
ca711 13500252 567175.20 211.48
caT12 135029.57 567226.33 212.01
C4713 135029.01 567273.63 212,80
C4T14 134673.27 567738.10 212.80
C4715 134576.03 567636.06 211.37
c4716 134647.00 567638.48 211.72
cany 134672.85 567581.43 212,00
c4718 134673.09 567517.65 21143
c4719 134731.43 567581.30 212.34
C4720 134795.88 567636.50 212.66
car21 134731.514 567636.68 212.24
c4722 134672.59 567638.30 211.86
c4723 134490.24 567707.88 21142
c4724 134470.13 567606.09 210.83
C4725 134385.16 567605.72 210.49
C4726 134490.59 567556.24 210.69
car27 134490.39 567470.27 210.47
C4728 134622.84 567606.03 211.83




Page 74 of 1BS of DAJLI9LYLI4L

D&D-27783, Rev. 0

Table A-1. Borehole Location Survey Data.

Northing Easting
) Well Number (m) {m} Elevation (m)
C4a729 134538.29 567605.36 211.20
C4730 134490.27 567612.14 210.74
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. This appendix documents the geophysical investigation conducted at waste sites in the vicinity of

the U Plant, Figure 1.
The following sites that were investigated:

216-U-1 Crib and 216-U-2 Crib

241-361 Settling Tank (including 2607-\WV5 Septic Tank)
216-U-8 Crib

216-U-12 Crib

216-U-16 Crib

216-U-17 Crib

200-W-8 UPR

200-W-42 UPR

200-W-56 Debris Pile

200-W-71 Burial Area

Attachments to this appendix include: 1) a geophysical investigation summary form for each
site, 2) a final integrated interpretation map for each site, 3) Electromagnetic Induction (EMI),
[time domain (TDEM; EM-61) and frequency domain (FDEM; EM-31)], and magnetic total
field and gradient contour plots for the sites in which these method were used.

Ground penetrating radar (GPR), EMI, TDEM, and magnetic total field and gradient were the
key geophysical methods that were used for the investigations because they are cost-effective,
non-intrusive, and have been used successfully in similar waste site characterization projects
conducted on the Hanford Site. Not every geophysical method was used at each site. The
methods that were selected for each investigation were based on the objectives, physical
obstructions, and size and/or complexity of a site.

The geophysical data were integrated with available historical drawings and detailed surface
maps when available. In essence, the interpretation maps represent a "snap-shot” of the
subsurface at the time of data collection. Not all of the features that have been identified with
GPR or EMI can be correlated with features from a drawing or map. It is also likely that not all
of the features within the surveyed area were identified due to the line spacing of the surveys.
These interpretation maps are subject to change with the "discovery” of additional drawings
and/or geophysical information that may be acquired in the future.

OBJECTIVES OF INVESTIGATION

The primary objective of most of the investigations was to locate and map the documented
attributes of the individual waste sites. However, several of the investigations were only
designed to identify a location, with no underground obstructions, for subsurface sampling using
eithera dnrcct push method or a borehole.
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SUMMARY OF RESULTS

200-U-1 and 200-U-2 Cribs (Figures 2a, 2¢, 2d) - -

The 200-U-1 and 200-U-2 Cribs were combined into a single investigation. Numerous isolated
GPR anomalies were detected throughout the site. Most of the GPR anomalies do not have a
corresponding TDEM anomaly suggesting that the features causing the anomalous response in
the GPR data are not metallic and most likely related to changes in the soil conditions. Several
disturbed arcas were also detected that may be masking deeper features of interest. Disturbed
areas are usually related to notable changes in the soil caused by a localized excavation, a
distinct change in the character of soil, or a small concentration of buried debris. Linear
anomalies that were detected are usually related to buried pipelines or utilitics. The primary
underground lines that fed the cribs were not detected because they were too deep. All
anomalies, anomalous disturbed arcas, and lincars and/or their projected extensions should be
avoided when taking subsurface samples.

241-U-361 (including‘2607-W5 Septic Tank) (Figurcs 2b. 2¢; 2d)

The 241-U-361 survey is an eastern extension of the 200-U-1/2 investigation. Numerous
isolated anomalies were detected throughout the site. Several disturbed arcas were also detected
that may be masking deeper features of interest. The linear anomalies that were detected are
most likely related to buried pipelines or utilities. The primary underground lines that fed the
cribs were not detected because they were too decp. All anomalies, anomalous disturbed arcas,
and lincars and/or their projected extensions should be avoided when taking subsurface samples.

216-U-8 Crib (Figures 3a. 3b_ 3¢, and 3d)

" Numerous isolated GPR anomalics were detected throughout the site. Most do not have a

corresponding TDEM response suggesting that the features causing the anomalous response in

_the GPR data arc non-metallic features and/or are related to localized changes in the soil

conditions. Scveral disturbed arcas were also identified that may be masking deeper features of
interest. No features were identified that appear to be directly associated with the crib or crib
infrastructure. Most of the anomalics appear to be within the fill material that created the mound
that covers the site.  All isolated anomalics, anomalous zones, and lincars and/or their projected
extensions should be avoided when taking subsurface samples.

216-U-12 Crib (Figures 4a, 4b, and 4¢)

The excavation edges for the crib were detected and mapped and define the crib boundary.
Numerous isolated anomalies were detected both within and outside of the crib boundary. _
Several anomalous disturbed zones were also detected that may be masking deeper features of
interest. Most anomalics and anomalous zones do not have a corresponding TDEM response
suggesting that these features are non-metallic and most are likely related to changes in the soil |
conditions.
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Several disturbed zones were also identified that may be masking deeper features of interest. A
linear anomaly that was detected in the western extension is most likely related to a buried
pipeline(s) or utility. The underground line that fed the crib from the north was not detected, but
the excavation edges for the pipeline trench were delineated and mapped. All isolated anomalies
and anomalous zones, and linears and/or their projected extensions and/or their projected
extensions should be avoided when taking subsurface samples.

216-U-16 Crib (Figures 5a and 5b

The objective of the investigation was to locate any subsurface obstructions that need to be
avoided by a borehole. Defining the attributes of the crib was not one of the objectives.

Only a few isolated anomalies were détected. There were no subsurface features that were
detected that appear to be related to the crib except for a linear anomaly that was detected to the
east of the primary grid. 1t is possible that this is the pipeline that fed the crib. However, itisa
subtle, intermittent feature thus inconclusive.

All isolaled anomalics and anomalous zones, and linears and/or their projected extensions,
should be avoided when taking subsurface samples.

216-U-17 Crib (Figures 6a and 6b)

Only a few isolated anomalies were detected but most were outside of the crib. The southern and
northern excavation boundary for the crib was detected but not the eastern and westemn edges
because the grid did not extend far enough to the east or west. The anomalies should be avoided
when finalizing the location for the borehole.

200-W-8 (Figures 7a, 7b, 7c, 7d, and 7e)

Several concentrations of anomalies (zones) were detected indicating that there are buried
features/debris/material within the study area. Most of these anomalous zones were only
detected with the magnetometer. The linear pattern of the anomalies suggests that the
features/debris/material were intentionally concentrated and not randomly scattered debris that is
often found throughout much of the Hanford site. It is not known whether these anomalous
features are related to the 200-W-8 Waste Site.

Most of these magnetic anomalous zones have no corresponding EMI anomalies suggesting that
some are likely crushed, basalt rich, gravel which was used for road bedding etc. Basalt rich
gravels are often readily detected with a magnetometer. However, scattered ferrous metal debris
may be mixed in amongst these anomalies and could be “hidden’ within the anomalous response
to the basalt.

There were several linear features that were detected that have the character of a buried
pipeline/utility. They are predominately north-south trending and were detected in the western
half of the site. There is a notable linear in the EMI data that crosses the northern half of the site.
It has above ground signs marking it as underground cables.
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The rest of the anomalics are widely scattered across the site. Due to the spacing ‘bclwcch the .
geophysical profiles, it is anticipated that there are additional scattered, isolated features that

were missed.
If it becomes necessary to characterize the anomalous features/zones detected across the site, a

detailed data analysis of the geophysical data is recommended which integrates aerial
photographs, the surface features map, and historical drawings.

200-W-42 (Figurcs 8a and 8b)

The excavation boundaries for the pipeline were detected and mapped but the actual pipeline was
not detected. Within the excavation boundary, numerous GPR anomalics were detected. All
anomalies should be avoided when sclecting the final sample(s) point. The center of the
cxcavation should also be avoided to reduce the potential for hitting the pipeline when sampling.

200-W-56 (Figures 9a, 9b, 9¢, and 9d)

There is an abundance of magnetic anomalics throughout the northern and eastern portion of the
site that extend beyond the boundaries of the survey. There are no corresponding EMI
anomalics. The primary EMI anomalies are in the southwestern corner of the site and are
primarily associated with the power pole, burial ground monument and associated chains. It is
not clear what is causing the magnetic anomalics but due to the lack of EMI anomalies it appears
the anomalies are predominately soil/(ill material related.

The anomalous signature of the debris pile does not appear to extend beyond the debris pile.

200-W-71 (Figures 10a, 10b. 10¢, 10d. 10¢ and 10f)

Two surface depressions in the vicinity of N200/E165 are in the middle of an anomalous
magnetic and EMI zonc that extends from roughly N184 to N230. There is also some scattered
surface debris in this zone. This arca appears to be within the 200-W-71 trench/burial ground.
The abundance of anomalous magnetic features in the northwest corner appears to corrclate
primarily with changes within the soil (due to the lack of corresponding anomalies in the EM1

* and/or TDEM data). :

A notable cast-west lincar feature that crosses the southem portion of the site correlates with the
documented pipeline that is marked on the surface. The east-west linear feature along the
northern edge most likely is a buried wiility that parallels the paved road.
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" FIGURES

Figure l U-Plant Waste Sites Ceophysical Investigations Location Map
Figure 2a. 216-U-1 & 2 Geophysical Site Investigation Summary Form
Figure 2b. 241-U-361 Geophysical Site Investigation Summary Form
Figure 2¢. 216-U-1 & 2, 241-U-361 EM-61 Contour Plot

Figure 2d. 216-U-1 & 2, 241-U-361 Interpretation Map

Figure 3a. 216-U-8 Crib Geophysical Site Investigation Summary Form
Figure 3b. 216-U-8 Crib EM-3] Contour Plots

Figure 3c¢. 216-U-8 Crib EM-61 Metal Detector Contour Plots

. Figure 3d. 216-U-8 Crib Interpretation Map

Figure 45. 216-U-12 Geophysical Site Investigation Summary Form
Figure 4b, 216-U-12 EM-61 Metal Detector Contour Plots

Figure 4c. 216-U-12 Interpretation Map

Figure Sa. 216-U-16 Crib Geophysical Site Investigation Summary Form
Figure 5b. 216-U-16 Crib Interpretation Map |
Figure 6a.216-U-17 Crib Gcophysical Site Investigation Summary Form
Figure 6b. 216-U-17 Crib Interpretation Map

Figure 7a. 200-W-8 Geophysical Site Investigation Summary Form
Figure 7b. 200-W-8 Magnetic Gradient Contour Plot

Figure 7c. 200-W-8 EM-31 Ground Conductivity Contour Plot

Figure 7d. 200-W-8 EM-31 In-Phase Contour Plot

Figure 7e. 200-W-8 lnterbretation Map |

Figure 8a. 216-W-42 Pipeline Geophysica! Site Investigation Summary Fﬁrm'
Figure 8b. 216-W-42 Pipeline Interpretation Map (plotted on Figure 3d)

Figure 9a. 200-W-56 Geophysical Site Investigation Summary Form
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Figurc 9b. 200-\\’-56 Magnetic Gradient Contour Plot

Figure 9c. 200-\\’-56‘EM-3l Contour Plots

Figure 9d. 200-W-56 Interpretation Map

Figure 10a. 200-W-71 Geophysical Site Investigation Summary Form -
Figure 10b. 200-W-71 Magnetic Gradicnt Contour Plot

Figure 10c. 200-W-71 EM-61 Metal Detector Contour Plots |

Figure 10d. 200-W-71 EM-31 Ground Conductivity Contour Plot
Figurc 10c. 200-W-71 EM-31 In-Phase Conloﬁr Plot

Figure 10f. 200-W-71 Interpretation Map
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~ Figure 2a. 216-U-1 & 2 Geophysical Site Investigation Summary Form. .
Site: 216-U-1 & 2 Cribs Document .\'umlilcr:‘ CII?.MIIILL Memo Date:  Dec. 2003
(combincd with 241-U-361 site)
Sponsor/Contact:  Rich Mahood, Gcofgc Kelty, Flour Danicl Phone:  373-3443, 3734458

Location:  Approximately 300 meters west of U plant and 30 meters north side of 16" Streex.

Objectives:  To identify potential subsurface obstructions at direct push sampling locations. Characterize Waste site for
future remediation of the cribs. '

Investigators
Name:  Tom Mitchell : Company CH2M Hill Hanford, Inc
Phome:  509-372-9690 ) E-Mail thmitche bhi-erc.com
Name:  Kevin Bcrgstrom | ' Company CH2M Hill Hanford, Inc .
Phone:  509-372-9591 E-Mail kabergst@bhi-erc.com ‘
Name:  Bill Hudson Company CH2M Hill, Inc
Phone:. 509-375-3444 x210 _ E-Mail bhudsonl@chzm.com

Site Description

Cultural Resource Setting:  N/A Entire site disturbed by activitics related to the construction.and’or operations of Flanford
facilities. )

Terrain: Flat except along the southern and western edges where the ground drops ~0.5 meters to the surrounding flat
termain : ~ '

Vegetation  None

Soil/sediments/rock type:  Gravel, cobbles and sand, Surface fill of gravel and cobbles cover the entire site,

Anticipated Bedrock: Depth: NA Type: NA

Hydro properties*:  Moist at time of data collection:

Obstacles**: Chained off arcas around both cribs were not accessible for duta collection.

Site Limitations: No data over actual cribs

Overall assessment of site for geophysical Investigations:  Good conditions for geophysical investigation .

®
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.Site: 216-U-1 & 2 Cribs Document Number:  CH2MHILL Memo Date: Dec. 2003
(combined with 241-U-361 site)
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Danicl Phone: 3734443, 373-4458
Equipment

Type/Model:  Ground Penctrating Radar (GPR): Geophysical Survey Systems, Inc., (GSSI) SIR-10; 200 Milz antenna

Time Domain Electromagnetics {TDEM): Geonics EM-61

Data Format: Disk [] Tape (] Hardeopy [

Data Collection/Processing Parameters

Survey Grid Parameters:

A 2 x 2-meter location control grid was established within approximately a 30x 100-meter area. Seven extensions to the grid
were made as adjustments to the ssmpling plan called for the investigation of sites outside of the original grid.

Data Collection Parameters:

¢ The GPR data were collected in the continuous mode along pahllel profiles spaced 2-meters apart in both north-south and
east-west directions, GPR was collected throughout the entire gridded area including the extensions,

»  GPR: 108-nanosecond window was used at 50 scans per second with a 2x stack. Filters and data collection parameters
were set in the field to match the local soil conditions.

e TDEM data: 4 channels, 3x time windows with differential mode. Data collected using wheel encoder (readings @0.19
meter intervals) along north-south profiles spaced Z meters apart.

¢ TDEM data were collected only in the original grid. Data were not collected in the extensions.

Data Processing Parameters:

¢ Minimal post-processing of the GPR data was performed. _
TDEM data were contoured using the nearest neighbor algorithm and Golden Software’s SURFER.

Summary of Results

Numerous isolated anomalies were detected throughout the site. Several disturbed areas were also detected that may be
masking deeper features of interest. Linears anomalies that were detected are most likely related to buried pipelines or utilities.
The primary underground lines that fed the eribs were not detected because they were toa deep. All anomalies, anomalous
disturbed greas, and linears should be avoided when taking subsurface samples,

B-xi




Page 86 of 1IBS of DAYIILTLMNE

D&D-27783, Rev. 0

Figure 2b. 241-U-361 Geophysical Site Investigation Summary Form.

Site: 241-U-361 Settling Tank " Document Number:  CH2ZMIILL Memo Date:  Dec. 2003
{combincd with 2607-W5 Septic
Tank)

Sponsor/Contact:  Rich Mahood, George Kelty, Flour Danicl Phone:  373-4443, 3734458

Location:  Approximately 300 meters west of U plant and 30 meters north side of 16" Strect. Eastern end of 216-U-1 & 2
investigation. .

Objectives:  To identify potential subsurface obstructions at direct push sampling locations. Characterize Waste sitc for
future remediation of the cribs,

Investigators
Name:  Tom Miichell . Company CH2M HILL Hanford, Inc
Phone:  509-372-9690 E-Mail thmitche@bhi-erc.com
Name:  Kevin Bergstirom Company CH2M HILL Hanford, Inc
Phone:  509-372-9591 . . E-Mail kabérgsl@bhi-erc.com
Name:  Bill Hudson Company CH2M HILL, Inc
Phone:  509-375-3444 x210 E-Mail bhudson1@ch2m.com
' Site Description
Cultural Resoﬁrte Setting: N/A Entire site disturbed by activitics related to the construction and/or operations of Hanford
facilities.
Terrain: Flat except along the southern and western edgcs where the ground drops ~0.5 meters to the surrounding fat

terrain

Vegetation  Nonc

Soil/sediments/rock type;  Gravel, cobbles and sand. Surface fill of gravel and cobbles cover the entire site.

Anticipated Bedrock: . Depth:  NA _ Type: NA

Hydro properties*s  Moist at time of data collection.

Obstacles**: Chained of areas around the tank not accessible for data collection.
Site Limitations: No data over the tank.
Overall assessment of site for geophysical investigations:  Good conditions for geophysical investigation .
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.Sitc: 241-U-361 Settling Tank | “ Document Number: CH2MHILL Memo Daté: Dec. 2003
(combined with 2607-W5 Septic ‘
Tank)
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 373—4443, 373-4458
Equipment

Type/Model:  Ground Penetrating Radar (GPR): Geophysical Survey Systems, Inc., (GSSI) SIR-10; 200 MHz antenna ’
Jime Domain Electromagnetics (TDEM): Geonics EM-61

| Data Format: pisk [] Tape [ Hardeopy [X]

Data Collection/Processing Parameters

Survey Grid Parameters:

A 2 x 2-meter location control grid was established within approximately a 30x 100-meter area. The 216-U-1 and 2 crib and
241-U-361 Tank investigations were combined into a single investigation. Seven extensions to the grid were made as
adjustments to the sampling plan called for the investigation of sites outside of the original grid.

Data Collection Parameters:

o The GPR data were collected in the continuous mode along parallel profiles spaced 2-meters apart in both north-south and
east-west directions. GPR was collected throughout the entire gridded area including the extensions.

s  GPR: 108-nanosecond window was used at 50 scans per second with a 2x stack Filters and data collection parameters
were set in the field 1o match the local soil conditions.

e TDEM data: 4 channels, 3x time windows with differential mode. Data collected using wheel enceder (readings @0.19
meter intervals) along north-south profiles spaced 2 meters apart.

e TDEM data were collected only in the original grid. Data were not collected in the extensions.

Data Processing Parameters:

e Minimal post-processing of the GPR data was performed.
e TDEM data were contoured using the nearest neighbor algorithm and Golden Software's SURFER.

Summary of Results

Numerous isolated anomalics were detected throughout the site. Several disturbed arcas were also detected that may be
masking deeper features of interest. Linears anomalies that were detected are most likely related to buried pipelines or utilities.
The primary underground lines that fed the cribs were not detected because they were too deep. All anomalies, anomalous
disturbed areas, and linears should be avoided when taking subsurface samples.
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Figure 2¢. 216-U1 & 2, 24 1-U-361 EM-61 Contour Plot,
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Figure 2d, 216-U-1 & 2, 241-U-361 Interpretation Map.

SAPwMCRe s\ Wresttor ¢vy

]

244 L—30
OTvion cazie

s &
iy

; 2 33
- & Uo 218-y-1/2 3TN
[=u e

S

e N A oo
| % NN -y - e
N Ny
G -3 (ﬂ“_ - t

i I b

—L—_wo
] =hee

e

AL DOFB-S AN POSTID &¢ OCCMITIRE {1 WCTTR = 19 DCOMCTONS)
€07 AD €408 ¢

0@ AT 2O 10 TOP OF FEATEELY)
== AR AMOMALY (UTLITI/PPELIT)

}
MAMA, BOATD 087 (F CIAO. MATY ey st
i wataeg DIOILE Iull.llsw

' ST DUARTON COROARY
OSTRET AR/ (VKR @ ~0 2 NOTWS BODW SUWACT

DTIUSECD AaA WTH BURED WATTIAL/DIBTY THAT
WS MAYAIG DEDPTR FEATUPTS

PRPOSD (STATD) S pOMT
B, CROURC MRV

= i
ot AL

xoet B8

m".ml KA GIECSTRON @ JTI-9690 OR

cuTTIe
AN-4341 TO PMDE FSIRTE 10 DxcauTsa
I

GEOPHYSICS RESULTS
218-U=1/2 AND 241-U-3681
BER, NOVEM

B-xv

BER AND DECEMBER 2003
|
{

g ebeg

30 54T 3Fo

TL6LT6TOWT



D&D-27783, Rev. 0

This page intentionally left blank.

3O BT ¥o {6 obwg

TLELTETOWT




Page 91 of

185 of DAJ19173874

D&D-27783, Rev. 0

Figure 3a. 216-U-8 Crib Geophysical Site Investigation Summary Form.

Site: 216-U-8 Crib Document Number: CH2MHILL Memo Date: Dec. 2003

Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 3734443, 3734458

Location:  Approximately 200 meters south of U plant

Objectives:  To identify potential subsurface obstructions at direct push sampling locations, Characterize Waste site for
future remediation of the crib.

Tnvestigators

Name:  Tom Mitchell Company CH2M Hill Hanford, Inc
Phone:  509-372-9650 E-Mail thmitche@bhi-crc.com
Name:  Kevin Bergsirom ' Company CH2M Hill Hanford, Inc
Phone:  509-372-9591 E-Mal] kabergst@bhi-erc.com
Name:  Bill Hudson , - Company CH2M Hill, Inc

Phone:  509-375-3444 x210 E-Mail bhudsonl@cth.com

Site Description

Cultural Resource Setting:  N/A Entire site disturbed by activities related to the construction and/or operations of lanford
facilities. ) .

Terrain; Site consist of a flat top mound with steep slopes off of the mound to the west, north, and east. ‘The mound is
approximately 2 meters high. The southem side of the mound is a gentle slope.

Yegetation  None

Soll/sedimentsfrock type:  Gravel, cobbles and sand. Surface fill of gravel and cobbles cover the entire site.

Anticipated Bedrock: Depth: NA Type: NA

Hydro properties*:  Moist at time of data collection,

Obstacles**: A few vertical vents in the center of the site..

Site Limitalions: No data along slopes of the mound.

Overall assessment of site for peophysical Investigations:  Good conditions for geophysical investigation
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Sitet  216-U-8 Crib * Document Number: CHZMHILL Memo Date: Decc. 2003
Spousor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone:  373-1443, 3734458
Equipment

Type/Model:  Ground Penctrating Radar (GPRY. Geophysical Survey Systems, Ine., (GSSI) SIR-10; 200 Milz antenna

Time Domain Electromagnetics (TDEM): Geonics EM-6)

Data Format: Disk J Tape [ Nardeopy X

Data Collection/Processing Parameters

Survey Grid Parameters:

A 2 x 2-meter Jocation control grid was established wi uhm approximately a 22x 56-meter area. The three sites are all tied 1o the
location control used for the 216-U-8 site,

Data Collection Parameters:

e The GPR data were collected in the continuous mode along parallel profiles spaced 2-meters apart in both nonh-souih and
cast-west directions. GPR was collected throughout the entire gridded area including the extensions.
GPR data were collected at three additional sites in the flat arca surrounding the mound.
GPR: 108-nanosecond window was used at 50 scans per second with a 2x stack. Filters and data collection parameters
were sct in the field to match the local soil conditions.

s  TDEM data: 4 channels, 3x time windows with differential mode. Data collected using wheel encoder (readings @0.19
meter intervals) along north-south profiles spaced 2 meters apart.

»  TDEM data were collecied only in the original grid. Duta were not ¢coliccted in the three extensions to the primary grid.

Data Processing Parawcters:

e  Minimal post-processing of the GPR data was performed.
e TDEM data were contoured using the nearest neighbor algorithm and Golden Software’s SURFER. |

Summary of Results

Numerous isolated anomalies were detected throughout the site, Several disturbed areas were also detected that may be
masking deeper features of interest. No features were identified that appear to be associated with the crib or crib infrastructure.
Most of the anomalics appear 10 be within the fill material that created the mound that covers the site.  All anomalies, and
anomalous disturbed areas should be avoided when taking subsurface samples.

B-xviii




Page 93 of 1BS of DADLIYLYYIS

D&D-27783, Rev

L

Figore 30, 216-U-8 Crib En

H100-~

RETH

s

R
£11) E¥H 8120

Brouns Dondustivi )
Contour interval: 1 mSim .

E100  £108

¥

¥

31 Cantour Plots,

rePhase Componsnt
Contour ntarval: 0.8 ppt

216-13-8, 200 West
Electromagnetic induciion (EM-31)
September 2003




Page 94 of IBS of DASI9YYN

8 Crib EM-01 Mewl Detector Contour Plots.

§3, Rev, 0 |

N120- ; s LN

NAIO Dbty . W10

W08

NTD0-

NES-

Differential Comporient

T Roitom Soil 83
Contour Interval: 2 my Boitom Lol 83

\
EtO0 T B8 E110 Biis E120 v A0 B0 ENMS EdG
Caoniour Intervel, 2 my

2716-1-8, 200 West
EM-81 Metat Delector
Septamber 2003




D&D-27783, Rev. 0

Figure 3d. 216-U-8 Crib Interpretation Map.
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. Figure 4a. 216-U-12 Geophysical Site Investigation Summary Form.
Site: 216-U-12Cnb Document Number: CH2MHILL Memo Date:  Dec. 2003
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 373-4443, 373-4458

Location:  Approximately 400 meters south of U plant.

Objectives: To identify potential subsurface obstructions at direct push sathp]ing locations. Characterize Waste site for
future remediation of the cribs.

Investigators
Name;  Tom Mitchell * Company CH2M Hill Hanford, Inc
Phone:  509-372-9690 E-Mail thmitche@bhi-erc.com
Name:  Kevin Bergstrom . Company CH2M Hill Hanford, Inc
Phone:  509-372-9591 E-Mail kabergst@bhi-erc.com
Name:  Bill Hudson ~ Company CH2MHill, Inc
Phone:  509-375-3444 x210 E-Mail bhudson1@ch2Zm.com
Site Description

Cufltural Resource Setting: N/A Entire site disturbed by activitics related to the construction and/or operations of Hanford
facilities.

Terrain: Flat

Vegetation  Rabbit brush & other miscellancous vegetation in the northern, southern, and western extensions only.

Soll/sediments/rock type:  Gravel, cobbles and sand.

Anticipated Bedrock: Depth: NA Type: NA

Hydro properties*: Moist at time of data collection,

Obstacles**; Data collection limited to area outside the construction laydown area near the eastern extension grid

Site Limitations: Grid extensions only- Vegetation and construction laydown area;

Overall assessment of site for geophyslcal investigations:  Good conditions for geophysical investigation
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Site: 2 l6-U-12.Crib Document Number:  CH2MIHILL Memo | Date:  Dec. 2003'.
Sponsor/Contact:  Rich Mahood, George Kelty.l Flo.ur Daniel Phone: 3734443, 3734458
_ Equipment
Type/Model:  Ground Penetrating Radar (GPR): Geophysical Sprvcy Systems, Inc., (GSSI) SIR-10; 200 M}z antenna
Time Domain Electromagnetics (TDEM): Geonics EM-61
; Data Format: Disk [ Tape [J ' Hardcopy X

Data Collection/Processing Parameters

Survey Grid Parameters:

A 2 x 2-meter location control grid was established within approximately a 32x 58-meter area. Four extensions to the grid were
made as adjustments to the sampling plan called for the investigation of sites outside of the original grid.

Eastern extension: 10 x 16 meters. Westemn extension: 4x12 meters. Southern extension: 4 x 14 meters. Northern extension: 4
x 40 meters.,

Data Collection Parameters:

¢ The GPR data were collected in the continuous mode along parallel profiles spaced 2-meters apart in both north-south and
east-west directions. GPR was collected throughout the entire gridded area including the extensions.

¢  GPR: 108-nanosccond window was used at 50 scans per second with a 2x stack, Filters and data collection parameters
were sct in the field to match the local soil conditions.

+ TDEM data: 4 channels, 3x time windows with differential mode. Data collected using wheel encoder (readings @0.19
meter intervals) along north-south profiles spaced 2 meters apan.

» TDEM data were collected only in the original grid. Data were not collected in the extensions.

Data Proécssing Parameters:

o  Minimal post-processing of the GPR data was performed.
TDEN data were contoured using the nearest neighbor algorithm and Golden Software’s SURFER.

Summary of Results

Numerous isolated anomalies were detected throughout the site. Several disturbed areas were also detected that may be
masking deeper features of interest. The lincar anomaly that was detected in the western extension is most likely refated to
buried pipelines or utility. The underground line that fed the crib from the north was not detected but the excavation for the
pipeline was delincated and mapped.
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. ~ Figure 4b. 216-U-12 EM-61 Metal Detector Contour Plots.
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Figure 4c. 216-U-12 Interpretation Map.

E\LPO e\ UPSCer Sog R

E 2 =
of %o
| —— EXTCNS! .
T COZ8 MO Com2 |
B .
el 5]
x| X K
_B_3§ i &
) ;
]

SOUTH EXTENSION
Ce227 A0 cazdt ‘\ .
l:no!——! LAY A

i
iy .....'.._|. ..

oz @é n By

Tx! I 3
ow-X eld ]

JE S O O T gy IR -
Al Rl i con st 1 NI I IO B
ear- M- : e e~ Q0 o T
3 o015 Q. ——{ 1 ! Lol P A i, & RS e T e 2 2 o
e e wL MRSt
Ho L |o® e O} (¢ o

-_-___‘,._5..._.

| Toa e e

—)—

Ak e yD

AL DOPTYY ARE POSTED WY SCCMIERS (] MCTDY @ 1D DECMCTERS)

DO s oo 5w or reduan
eI UNAR AnelY (UTUTY/Peruricr)
© SN MoKY

VAMA SOLATID TONE OF BUINCD WAMORAL/DIORG DAY
mummnnrwmn

& CSMATID CONTIN LAC OF CXGMEMON
M- TN SLMIART !

T trom "
e um, FOST

$ f

X o3t

P

ORI COMYACT /
INZ2-050% TO AOUDH REIATY rml T0 OChvatea,

RESULTS
216-U-12 CRB

SEPTEMBER AND DECEMBER 2003

B-xxvii

|
|

3o 103 ebeg

8%

TLELTHSTONT IO



|
j

D&D-277f13, Rev. 0

10 ZpT ebeg

vy
@
o
(]

1Y
=
12
I
o
bl
g
-3
&

This page intentionally Icft blank.
¢

B-xxviii

!




Page 1i(3 of

185 of DADLYLISIR

D&D-27783, Rev. 0

Figure 5a. 216-U-16 Crib Geophysica! Site Investigation Summary Form.

Site: 2I6-U-16 Crib Document Number;: CH2ZMHILL Mcmo Date:

Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone;  373-4443, 373-4458

Dec¢. 2003

Leocation: Approximately 300 meters southwest of U plant on the south side of 16" street.

Objectives:  To identify potential subsurface obstructions for a borehole. The objective of the eastern extension was to only
locate and map the underground pipeline that fed the crib.

Investigators

Name:  Tom Mitchell

Company CH2M Hill Hanford, Inc .

Phone:  509-372-9690

E-Mall thmitche@bhi-erc.com

Name:  Kevin Bergstrom

Company CH2M Hill Hanford, Inc

Phone:  509-372-9591

E-Mail kabergst@bhi-erc.com

Name:  Bill Hudson

Company CH2M Hill, Inc

Phone:  509-375-3444 x210

E-Mail bhudsonl{@ch2m.com

Site Description

Cultural Resource Setting: N/A Entire site disturbed by activities related to the construction and/or operations of Hanford

facilities.

Terrain: Flat

Vepetation  None

Soil/sediments/rock type:  Gravel, cobbles and sand.

Anticipated Bedrock: Depth: NA

Type: NA

Hydro properties*; Moist at time of data collection.

Obstacles*™; none

Site Limltations: none

Overall assessment of site for geophysical investigations:

Good conditions for geophysical investigation

B-xxix




Page 104 of 185G of DAOLIYLTIYN

D&D-27783, Rev. 0
Site: 216-U-16 Crib . Document Numbef: CH2MHILL Memo Date: Dec. 2003‘
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Danicl Phone: 373443, 3734458
Equipment

Type/Model:  Ground Penetrating Radar (GPR): Geophysical Survey Systems, Inc., (GSSI) SIR-10; 200 MHz antenna

Data Format: | Disk (J Tape [] Hardcopy X

Data Collection/Processing Parameters

Survey Grid Parameters:

A 2 x 2-meier location control grid was established within approximately a 10x 12-meter area. The grid was extended to the
east 52 meters.

‘Data Collection Paramcters:

e The GPR data were Eollcctcd in the continuous mode along parallel profiles spaced 2-meters apart in both north-south and :
east-west directions in fhe primary 10 x 12 meter grim. GPR was only collected along north-south profiles spaced 2 meters .
apart in the eastern extension, ’

¢  GPR: 108-nanosecond window was used at 50 scans per second with a 2x stack. Filters and data collection parameters
were sct in the ficld 1o match the local soil conditions,

Data Processing Parameters:

Minimal post-processing of the GPR data was performed.

Snmmafy of Results

Only a few isolated anomalies were detected. No notable features were detected that might be related to the crib The linear
anomaly that was delected in the eastern extension is suspected as being the pipe line that fed the crib however it was a very
subtle feature thus was not conclusive.
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Figurc 6a. 216-U-17 Crib Geophysical Site Investigation Summary For;'n.

Site: 216-U-17 Crib Doctnment Number:  CH2ZMHILL Memo Date:  Dec. 2003

Sponsor/Contact;  Rich Mahood, George Kelty, Flour Daniel Phone:  373-3443, 3734458

Location:  Approximately 300 meters southcast of U plant on the south east corner of 16™ and Beloit street,

Objectives:  To identify potential subsurface obstructions for a borehole.

Investigators
Name:  Tom Mitchell . Company CEH2M Hill Hanford, Inc
Phone:  509-372-9690 ' E-Mail thmitche@bhi-erc.com
Name:  Kevin Bergstrom Company CH2M Hill Hanford, In¢ .
Phone:  509-372-9591 E-Mail kabergst@bhi-erc.com
Name:  Bill Hudson Company CH2M Hill, Inc

Phone:  509-375-3444 x210 E-Mail bhudsonl @ch2m.com

Site Description

Cultural Resource Setting:  N/A Entire site disturbed by activilies related to the construction and/or operations of Hanford
facilities. '

Terrain: Flat

Vegetation  None

Soilscdiments/rock type:  Gravel, cobbles and sand.

Anticipated Bedrock: Depth: NA Type: NA

Hydro propertics*:  Moist at time of data collection.

Obstacles**: none

Site Limitations: none

Overall assessment of site for geophysical investigations:  Good conditions for geophysical investigation
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. Site:  216-U-17Crib Document Number; CH2ZMHILL Memo Date: Dec. 2003
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 3734443, 3734458
Equipment

Type/Model:  Ground Penetrating Radar (GPR): Geophysical Survey Systems, Inc., (GSSI) SIR-10; 200 MHz antenna

Data Format: Disk [ Tape [ Hardcopy X

Data Collcction/Processing Parameters

Survey Grid Parameters:
A 2 x 2-meter location control grid was established within approximately a 12x 34-meter area.

Data Collection Parameters:

o The GPR data were collected in the continuous mode along parallel profiles spaced 2-meters apart in both north-south and
cast-west directions.

e  GPR: 108-nanosecond window was used at 50 scans per second with a 2x stack. Filters and data collection parameters

were set in the ficld to match the local soil conditions.

Data Processing Parameters:

Minimal post-processing of the GPR data was performed.

Summary of Results

Only a few isolated anomalies were detected but most were outside or the erib. The southern and northern excavation
boundary for the crib was detected but not the eastern and western edges (the grid did not extend far enough to the east or
west). The anomalies should be avoided when finalizing the location for the borehole.
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Figure 6b.216-U-17 Crib Interpretation Map.
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Figure 7a. 200-W-8 Geophysical Site Investigation Summary Form.

Site: 200-W-8 Document Number: CH2MHILL Memo Date: Dec. 2003

Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 3734443, 373-4458

Location:  Approximately 200 meters east of U plant on the northeastern comer of 16™ and Beloit Street..

Objectives: To identify potential subsurface obstructions at assist in locating the optimum place for a test pit. Characterize
the waste site for future remediation efforts, ‘

Investigators

Name:  Tom Mitchell » Company CH2M Hill Hanford, Inc
Phone:  509-372-9690 E-Mall thmitche@bhi-erc.com
Name:  Kevin Bergstrom - Company CH2M Hill Hanford, Inc
Phone:  509-372-9591 E-Mall  kabergst@bhi-cre.com
Name:;  Bill Hudson Company CH2M Hill, Inc

Phone:  509-375-3444 x210 E-Mail bhudson1@c¢h2m.com |

Site Description

Cultural Resource Setting:  N/A, the entire site is disturbed by activities related to the construction and/or operations of
Hanford facilities.

Terrain: Flat

Vegetation  Nonc

Soll/sediments/rock type:  Gravel, cobbles and sand..

Anticipated Bedrock: Depth: NA - Type: NA

Hydro properties*:  Surface dry at time of data collection.

Obstacles*™: None

Site Limitations: None

Overall assessment of site for geophysical investigations:  Good conditions for geophysical investigation

Equipment
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Site:  200-W-§ Document Number: CH2ZMHILL Memo Date:  Dee. 2003
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone:  173-4443, 3734458

Type/Model:  Magnetometer: Geometrics G838-G Cesium Vapor Magnetometer

Frequency Domaip Electromagneties (EMI): Geonics EM-31

Data Format: pisk O Tape (3 Rardeopy X

Data Collection/Processing Parameters

Survey Grid Parameters:

A 30 x 30-meter Jocation control grid was established using GPS over a 210x 300-meter area. Between each GPS located
node, grid flags and’or stakes were used lo establish east-west profiles with flags or stakes cvery 6 meters. The result was east-
west rows of flaps/stakes, every 30 mcters across the entire site. Location control between flagged/staked profiles was
estimated by walking pace and by projecting the most direct route between flagged/staked rows.  Thus locations between the
flagged/staked baselines are only approximate locattons.

Data Collection Parameters:

. Magnctic gradiometer data were collected but only the top sensor total field data were used due to faiture of the bottom
sensor. Data were collected along north-south profiles, spaced 2 meters apart, with readings every 0.5 seconds (~0.5

meters).

e EM-31 data: 2 components, quadrature and in-phase. Data collected along N-S profiles spaced 2 meters apart. Data
recordings along each profile were spaced 2 meters apart.

Data Processing Parameters: , :
»  Magnetic and EM! data were contoured using the nearest neighbor algorithm and Golden Software’s SURFER, Version 7.

Summary of Results

Several concentrations of anomalics (zones) were detected indicating that there are previously unknown buried debris
features/debris within the study arca. Most of these anomalous zones are in the eastern half of the site and were only detected
with the magnetometer. The lincar pattern of the anomalies suggests that the features /debris was intentionally concentrated
and not just the typical random scattered debris that is found throughout much of the Hanford site. It is not clear whether
these anomalous features are related to the 200-W-8 Waste Site.

There were several linear features that were detected that have the character of a buried pipclines/utility. They are
predominately north-south trending and were detected in the western half of the site.  There was an east-west trending linear
EM! anomaly that crosses the northern half of the site that has the character of a pipeline (non ferrous).

The rest of the anomalies are very scatiered across the site. Due to the spacing between the geophysical profiles, it is
anticipated that there are additional scattered isolated features that were missed.
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Figure 7b. 200-W-8 Magnetic Gradient Contour Plot.
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Figure 7c. 200-W-8 EM-31 Ground Conductivity Contour Plot.
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Figure 7d. 200-W-8 EM-31 In-Phase Contour Plot.
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. Figure 8a. 216-W-42 Pipcline Geophysical Site Investigation Summary Form..
Site:  216-W-42 Pipeline Document Number:  CH2MHILL Memo Date: Dec, 2003 |
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone:  373-4443, 373-4458

Location: Approximately 300 meters south of U plant.

Objectives: To identify potential subsurface obstructions at direct push sampling locations.

the top of the buried pipeline,

' lnvcstigatbrs
Name: Tom Mitchell ' | Company CH2M Hill Hanford, Inc -
Phone: 509-372.9690 E-Mail  thmitche@bhi-ere.com
Name:  Kevin Bergstrom ' - Company ~ CH2M Hill Hanford, Inc
Phone:  509-372-9591 E-Mall  kabergst@bhi-erc.com
Name:  Bill Hudson ' Company CH2M Hill, Inc
Phone;  509-375-3444 x210 E-Mall bhudsonl@ch2m.com
Site bescription
Cultural Resource Setting: »?l/;;\l.tl_;‘ntire site disturbed by activities related to th'e construction and/or operations of Hanford
aciiities. ot ’
Terraln: Approximately 0.5 meter berm, with a flat top, runs down the center of the site. The berm is fill material over

! Yegetation  None

i Soil/sediments/rock type:  Gravel, cobbles and sand.

°| Anticipated Bedrock: Dchth: NA . Type: NA

Hydro properties*: Moist at time of data collection.

Obstacles**; None

Site Limitations: None

Overall assessment of site for geophysical Investigatlons:  Good conditions for geophysical inve§ligalion
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Site: 216-W-42 Pipeline Document Number;  CH2MHILL Memo Date:  Dce. 2003
: Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 373-4413, 3734458
Equipment

Type/Model:  Ground Penetrating Radar (GPR): Geophysical Survey Systems, Inc., (GSSI) SIR-10; 200 MHz antenna

Data Format: Disk [J Tape [J Hardeopy X

Data Collection/Processing Parameters

| Survey Grid Parameters:
A 2 x 2-meter location control grid was established within approximately a 16 x 18-meter arca.

Data Collection Parameters:

e The GPR data were collected in the continuous mode along parallel profiles spaced 2-meters apart in both north-south and
east-west directions. GPR was collected throughout the entire gridded area.

e GPR: 108-nanosccond window was used at 50 scans per second with a 2x stack. Filters and data collccti‘on bamme!crs
were set in the field to malch the local soil conditions.

Data Processing Parameters:

®  Minimal post-processing of the GPR data was performed.

Summary of Results

The excavation boundaries for the pipcline were detected and mapped. Within the excavation boundary, numerous GPR
anomalies were detected.  All anomalies should be avoided when selecting the final sample(s) point. The center of the
excavation should also be avoided to reduce the potential for hitting the pipeline when sampling. '
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Figure 9a. 200-W-56 Geophysical Site Investigation Summary Form.

Site: 200-W-56 Document Numbey: CH2MHILL Memo Date; Dec. 2003

Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone: 373-4443, 3734458

Location:  Approximately 200 meters northeast of U plant on the west side Beloit Street.

Objectives: Characterize the waste site for future remediation efforts.

Investigators

Name: Tom_Milchell Company CH2ZM Hill Hanford, Inc
Phone:  509-372-9690 E-Mail thmitche@bhi-erc.com
Name:  Kevin Bergstrom Cémpany CH2M Hill Hanford, Inc
Phone:  509-372-9591 E-Mall . kabergst@bhi-erc.com
Name:  Bill Hudson ' Company CH2M Hill, Inc

Phone:  509-375-3444 x210 E-Mail bhudsonl@ch2m.com

Site Description

Cultural Resource Setting:  N/A, the entire site is disturbed by activities related to the construction and/or operations of
Hanford facilities. :

Terrain: Flat

Vegetation  Rabbit brush and other miscellaneous scrub brush.

Soll/sediments/rock type:  Gravel, cobbles and sand..

Anticipated Bedrock: Depth: NA Type: NA

Hydro properties*: SurfaccAdry at time of data collection.

Obstacles**; " Pile of miscellancous debris that defines the site

Site Limitations: Can't “see” geophysically below the surface debris

Overall assessment of site for geophysical Investigations:  Good conditions for hand camied geophysical tools.
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Site: 200-\W-56 Dacument Number:  CHZMHILL Memo Date:  Dec. 2003
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Daniel Phone:  373-4443, 3734458
Equipment

Type/Model:  Maanctometer: Geometrics G858-G Cesium Vapor Magnctometer

Frequency Domain Electromagnetics (EMI): Geonics EM-31

Data Format: pisk [J Tape {1 Hardeopy (X

Data Collection/Processing Parameters

Survey Grid Parameters:

A 30 x 30-meter location control grid was established using GPS over a 30x 60-meter area. Between each GPS located node,
grid flags and or stakes were used to establish east-west profiles with flags or stakes cvery 6 meters. The result was east-west
rows of flags/stakes, every 30 meters across the entire site. Location control between flagged/staked profiles was estimated by
walking pace and by projecting the most direct route between flagged/staked rows. Thus locations between the flagged/staked
baselines are only approximate facations. :

Data Collection Parameters:

*  Magnetic gradiometer data were collected but only the top sensor total ficld data were used due to failure of the bottom
sensor. Data were collected along north-south profiles, spaced 2 meters apart, with readings every 0.5 seconds (~0.5
meters).

e EM-31 data: 2 components, quadrature and in-phase. Data collected along N-S profiles spaced 2 meters apart. Data
recordings along each profile were spaced 2 meters apart.
Data Processing Parameters:

»  Magnetic and EM| data were contoured using the nearest neighbor algorithm and Golden Software®s SURFER, Version 7.

Summary of Results

There are an abundance ol magnetic anomalies throughout the northern and eastern portion of the site that have no
cosresponding EMI anomalics and appear to extend beyond the boundaries of the survey. The primary EMI anomalies are in
the southwestern comer of the site and have no corresponding magnetic anomalies. It is not clear what is causing the magnetic
anomalics but due to the luck of EMI anomalics it appears the anomalies are predominately soil related.

The anomalous signature off of the debris pile do not appear to extend beyond the debris pile.

-
-
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Figure 9b. 200-W-56 Magnetic Gradient Contour Plot.
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Figure 9¢. 200-W-56 EM-31 Contour Plots. .
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Figure 9d. 200-W-56 Interpretation
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Figure 10a. 200-W-71 Geophysical Site Investigation Summary Form. .
Site: 200-W-71 Document Number:  CH2MHILL Memo Date: Dec. 2003
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Danicl Phone:  373-4443, 3734458

Location: Approximately 400 meters southeast of U plant on the south side of 16™ street..

! Objectives:  Optimize the location of a test pit. Characterize the waste site for future remediation efforts, -

Investigators
Name:  Tom Mitchell Company CI2M Hill lanford, Inc
Phone:  509-372-9690 E-Mail thmitche@bhi-erc.com
Name;  Kevin Bergstrom Company CH2M Hill Hanford, Inc
Phone:  509-372.9591 E-Mail kabergst@bhi-erc.com
Name:  Bill Hudson » Company CH2M Mlill, Inc
Phone:  509-375-3441 x210 E-Mail bhudson @ch2m.com

Site Description

Cultural Resource Setting:  N/A, the entire site is disturbed by activities related to the construction and/or operations of
Hanford facilities. :

Terrala: Flat

Vegetation  Rabbit brush, Russian Thistle, and other miscellancous scrub brush.  Very thick in some areas..

Soil/sediments/rock type:  Gravel, cobbles and sand..

Anticipated Bedrock: Depth: NA Type: NA

Hydro properties*:  Surface dry at time of data collection.

Obstacles**: None

Site Limitations: None

Overall assessment of site for geophysical Investipations;  Good conditions for hand carried geophysical tools.
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: 'Site: 200-W-71 Document Number:  CH2MHILL Memo Date:  Dec. 2003
Sponsor/Contact:  Rich Mahood, George Kelty, Flour Danicl Phone: 3734443, 373-4458
Equipment

Type/Medel:  Maganetometer: Geometrics 0858-0 Cesium Vapor Magnetometer
Frequency Domain Electromagnetics (EMI): Geonics EM-31
Time Domain Electromagnetics (TDEM): Geonics EM-61
Data Format: Disk ] Tape [ Hardcopy [X

Data Collection/Processing Parameters

Survey Grid Parameters:

A 30 x 30-meter location control grid was established using GPS over a 140x 140-meter area. Between each GPS located
node, grid flags and/or stakes were used to establish east-west profiles with flags or stakes every 6 meters. The result was east-
west rows of flags/stakes, every 30 meters across the entire site. Location control between flagged/staked profiles was

estimated by walking pace and by projecting the most direct route between flagged/staked rows. Thus locations between the
flagged/staked baselines are only approximate locations, Later extended grid in northwest ¢comer an additional 30 x 60m.

.Data Collection Parameters:

e Magnetic gradiometer data were collected but only the top sensor total field data were used due to failure of the bottom
sensor. Data were collected along north-south profiles, spaced 2 meters apart, with readings every 0.5 seconds (~0.5
meters).

¢ EM-61 data: 4 channels, 3x time windows with differential mode Data collected using wheel encoder (readings @ 0 19
meter intervals) along north-south profiles spaced 2 meters apart.

EM-61 was to only use¢ in the expanded 30 x 60 meter arca. It was to only data collected in that area.

¢ EM-31 data: 2 components, quadrature and in-phase. Data collected along N-S proﬁlcs spaced 2 meters apart. Data

recordings along each profile were spaced 2 meters apart.

Data Processing Parameters:

»  Magnetic, TDEM, and EMI data were contoured using the nearest ncighbor algorithm and Golden Software’s SURFER,
Version 7.

Summary of Results

Two depressions in the vicinity of N200/E165 are in the middle of an anomalous magnetic and EMI zone that extends between
roughly N184 ta N230. The depressions are in also in a zone with scattered surface debris. This area is apparently within the
200-W-71 trench/burial ground. The abundance of anomalous magnetic features in the northwest corner appears primarily to
correlate with changes within the soil (due to the lack of corresponding anomalies in the EMI'and/or TDEM data).

| A notable east-west linear that crosses the southern portion of the site correlates with the documented pipeline that is marked
‘ on the surface. The east-west lincar along the northern edge most likely is a buried utility that parallels the paved road.
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Figurc 10b. 200-\W-71 Magnetic Gradient Contour Plot.
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. Figure 10c. 200-W-71 EM-61 Metal Detector Contour Plots.
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Figure 10d. 200-W-71 EM-31 Ground Conductivity Contour Plot.
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Figure 10¢. 200-W-71 EM-31 In-Phase Contour Plot.
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Figure 10f. 200-W-71 Interpretation
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APPENDIX C
WASTE MANAGEMENT SUMMARY
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. Table C-1 presents a list of waste containers generated during the DPT pushes and auger holes.

Table C-1, Waste Generated During Field Activities.

Container
Size .
PIN gat) Waste Description | Date Opened Date Sealed Comments
UP-04-001 55 MSW : 03/19/04 03/20/04 Well C4207, C4228
UP-04-002 55 Soil 42to 47 #t 08/09/04 08/09/04 C4228
Vadose Zone
| @ CA228
| UP-04-003 55 Soil 47 # Auger 08/09/04 08/09/04 C4228
‘ clean out @ C4228
UP-04-004 55 Soll Oto 151t 08/11/04 08/11/04 C4225
VYadose Zone '
@ C4225
UP-04-005 55 Soll 15t0 251t 08/12/04 08/12/04 ‘ C4225
Vadose Zone .
@ C4225
UP-04-006 55 Soll 25t0 351t 08/12/04 008/12/04 C4225 |
Vadose Zone )
) @ C4225
UP-04-007 55 Soil 350451 08/12/04 09/12/04 C4225
Vadose Zone
@ C4225
UP-04-008 " 55 Soil 45t 50R 08/16/04 08/16/04 . C4225
Vadose Zone
@ C4225 .
UP-04-009 55 Soil 50 ft Auger 08/16/04 08/16/04 c4225
clean out @ C4225
| UP-04-010 55 Sofl 50 ft Auger 08/17/04 08/17/04 C4220
‘ clean out @ C4220 :
UP-04-011 55 MSW 08/18/04 - 08/18/04 : c4219
UP-04-012 55 Soil 4810 50 ft 08/18/04 08/18/04 T C4219 |
Vadose Zone ;
@ C4219 I
UP-04-013 55 Soil 50 R Auger 08/19/04 08/19/04 C4219
clean out @ C4219
UP-04-014 55 Soll Oto 50 ft 09/10/04 09/10/04 C4226
Vadose Zone
C4226 (Spoil Pile) ) 7
UP-04-015 55 Soil 0to 50 ft 09/10/04 09/10/04 C4226
Vadose Zone
C4226 (Spoll Pile)
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Table C-1. Waste Generated During Field Activities.

PIN

Container
Size
gal)

Waste Description

Date Opened

Date Sealed

Comments

UP-04-016

55

Soil 0to 50 ft
Vadose Zone
C4226 (Spoll Pile)

09/10/04

09/10/04

C4226

UP-04-017

55

Soil. 0 to 50 ft
Vadose Zone .
C4226 (Spoil Pile)

09/10/04

09/10/04

C4226

UP-04-018

55

Soil 0to S0 Ht
Vadose Zone
C4226 (Spoil Pile)

09/10/04

09/10/04

C4226

UP-04-019

55

Soil 0to 50 ft
Vadose Zone
C4226 (Spoil Pile)

09/10/04

09/10/04

C4226

UP-04-020

55

Soil 0 to 50 ft
Vadose Zone
C4227 (Spoil Pile)

09/10/04

09/10/04

C4227

UP-04-021

55

Soil 0to 50 ft
Vadose Zone
C4227 (Spoil Pile)

09/10/04

09/10/04

C4a227

UP-04-022

55

Soill 0to 50 ft
Vadose Zone
C4227 (Spoil Pile)

09/10/04

09/10/04

c4227

UP-04-023

55

Soil 0lo 50 ft
Vadose Zone
C4227 (Spoil Pile)

09110/04

09/10/04

c4227

UP-04-024

55

Soil Qo 501t
Vadose Zone
C4227 (Spoil Pile)

09/10/04

05/10/04

C4227

UP-04-025

55

MSW C4226,
caz227

09/12/04

09713/04

C4226, C4227

UP-04-026

55

Soil 0o 47ft
Vadose Zone
C4228 (Spoil Pile)

09/13/04

09/13/04

C4228

UP-04-027

55

Soil Qto47H
Vadose Zone
C4228 (Spoil Pile)

09/12/04

09/12/04

C4228

UP-04-028

55

Soil 0047 ft
Vadose Zone
C4228 (Spoil Pile)

09/13/04

09/13/04

C4228

UP-04-029

55

Soil 0lo 471l
Vadose Zone
C4228 (Spoil Pile)

09/13/04

09/13/04

c4228

UP-04-030

55

Soil 0to40 1t
Vadose Zone
C4220 (Spoil Pile)

09/13/04

09/13/04

C4220
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Table C-1. Waste Generated During Field Activities.

PIN

Container
Size

gal)

Waste Description

Date Opened

Date Sealed

Comments

UP-04-031

85

Soil 0to 40 ft
Vadose Zone
C4220 (Spoil Pile}

09/13/04

09/13/04

C4220

UP-04-032

85

Soil 0to 401t
Vadose Zone
C4220 (Spoll Pile)

09/13/04

09113104

C4220

UP-04-033

55

Soil 0to 40 ft
Vadose Zone
C4220 (Spoil
Pile)

09/13/04

. 0913/04

C4220

UP-04-034

- 55

Soil0to 48 ft
Vadose Zone
C4219 (Spail Pile)

09/13/04

09/13/04

C4219

UP-04-035

S5

Soll 0to 481t
Vadose Zone
C4219 (Spoil Pile)

09/13704

09/13/04

C4219

UP-04-036

55

SoilOto 4811
Vadose Zone

| C4219 (Spoll Pile)

09/13/04

09/13/04

C4a219

UP-04-037

55

MSW  C4219,
€4220, C4228

09/13/04

09/13/04

€4219, C4220, C4228

UP-05-001

55

Soil0to 45 ft
Vadose Zone
C4710

02/24/05

02/24/05

C4710

UP-05-002

5

Soll0lo 451t
Vadose Zone
C4710

02/24/05

02724/05

C4710

UP-05-003

55

Saoll Oto 401t
Vadose Zone
C4713

02725/05

02/25/05

C4713

UP-05-004

55

Soil 0to 42 ft
Vadose Zone
C4706

02/25/05

0225105

C4706

UP-05-005

55

Soil Oto42ft
Vadose Zone
C4706

02/28/05

02/28/05

C4706

UP-05-006

55

MSW C4705
through C4730

02/24/05

03/15/05

C4705 through C4730

UP-05-007

55

Soil 0o 351t
Vadose Zone
C4705

2/28/2005

02/28/05

C4705

C-v
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Table C-1. Waste Generated During Field Activities_.

PIN

Container
Slze

gal)

Waste Description

Date Opened

Date Sealed

Comments

UP-05-008

56

Soil 35to44 ft
Vadose Zone
C4705

2/28/2005

02/28/05

C4705

UP-05-009

55

Soit Otod44 1l
Vadose Zone
CA711

2/28/2005

-02/2B/05

C4m1

UP-05-010

55

Soil Oto 44 ft
Vadose Zone
C4711

2/28/2005

02/28/05

caT1

UP-05-011

55

Soil 0to 421t
Vadose Zone
C4712

3/1/2005

03/0105

C4712

UP-05-012

55

Soil 0to 42 ft
Vadose Zone
C4712

31172005

03/01/05

C4712

UP-05-013

55

Soil Oto40ft
Vadose Zone
C4709

31212005

03/02/05

C4709

UP-05-014

55

Soil 401046 ft
Vadose Zone.
4709

3/2/2005

03/02/05

C4709

UP-05-015

55

Soil 0to 44 ft
Vadose Zone C-
4708

3/212005

03/02/05

C4708

UP-05-016

55

Soil 0to44 1t
Vadose Zone C-
4708

3/2/2005

03/02/05

C4708

UP-05-017

55

Soil Otlo44 ft
Vadose Zone
C4707

31212005

03/02/05

C4707

UP-05-018

55

Soil 0to 44 ft
Vadose Zone
T C4707

31212005

03/02/05

Ca707

UP-05-019

55

Soil 0to 44 ft
Vadose Zone
€4720

3/3/2005

03/03/05

Ca720

UP-05-020

55

Soil Oto 44 ft
Vadose Zone
C4720

3/3/2005

03/03/05

C4720

UP-05-021

55

Soil 0to 35t
Vadose Zone
car21

313/2005

03/03/05

C4721

UP-05-022

55

" Soil 35to421t
Vadose Zone
c4r21

3/3/2005

03/03/05

C4721

C-vi
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Table C-1. Waste Generated During Field Actlvities.

PIN

Container
Size

gal)

Waste Description

Date Opened

Date Sealed

Comments

UP-05-023

55

Soil 0to 35t
Vadose Zone
C4r22

31312005

03/04/05

c4r22

UP-05-024

55

Soil 35t 441t
Vadose Zone
C4722

31312005

03/04/05

Ca722

UP-05-025

§5

Soil 00441t
Vadose Zone
C4722

3/412005

. 03/08/05

C4722

UP-05-026

Soil 0lo30tt
Vadose Zone
CAT14

3/812005

03/08/05

C4714

UP-05-027

55

Soil 30044t
Vadose Zone
C4714

3/512005

03/08/05

C4a714

UP-05-028

55

Soll 040 ft
Vadose Zone
C4718

3/8/2005

03/08/05

C4718

UP-05-029

55

Soll 0to44ft
Vadose Zone
C4718

3/8/2005

03/08/058

c4718

UP-05-030

55

Soil 0to 351t
Vadose Zone
CAT17

3/9/2005

03/09/05

can7

UP-05-031

55

Soil 351044 1t
Vadose Zone
C4737

3/9/2005

03/09/05

can7

UP-05-032

55

Soil 0to 351t
Vadose Zone
c4a719

3/9/2005

03/09/05

C4719

UP-05-033

55

Soil 351044 ft
Vadose Zone
C4719

3/8/2005

03/09/05

C4a719

UP-05-034

55

Soll 0tod4
Vadose Zone
C4715

37912005

03/09/05

Cc4715

UP-05-035

55

Soil Oto44 1t
Vadose Zone
C4715

3/012005

03/09/05

C4AT15

UP-05-036

65

Soil Oto40 1t
Vadose Zone
C4728

3/10/2005

03/10/05

C4728

UP-05-037

55

Soil 0to40 1
Vadose Zone
C4728

3/10/2005

03/10/05

cA728
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Table C-1. Waste Generated During Field Activities.

PIN

Container
Size

gal)

Waste Description

Date Opened

Date Sealed

Comments

uUP-05-038

§5

Soil Otod44 Rt
Vadose Zone
C4729

3/10/2005

03/10/05

C4729

UP-05-039

55

Soil Otod4 ft
. Vadose Zone
C4729

3/10/2005

03/10/05

C4729

UP-05-040

55

Soil Oto44 1t
Vadose Zone
C4730

3/10/2005

03/10/05

CA4730

UP-05-041

55

Soil 0 to 44 ft
Vadose Zone
C4730

3/1072005

03/10/05

C4730

UP-05-042

55

Soil Oto 351
Vadose Zone
C4724

3/11/2005

03/11/05

Ca724

UP-05-043

55

Soil 35044 to
Vadose Zone
CAa724

3/11/2005

03/11/05

C4724

- UP-05-044

55

Soil 0ta 35 ft
Vadose Zone
C4725

3/11/2005

03/11/05

Ca725

UP-05-045

55

Soil 35tc 44 ft
Vadose Zone
C4725

3/11/2005

03/11/05

C4725

UP-05-046

55

Soil Olo44 ft
Vadose Zone
C4723

3/11/2005

03/11/05

Cc4723

UP-05-047

55

Soil Otodd it
Vadose Zone
C4723

3/14/2005

03/14/05

C4723

UP-05-048

55

Soil Otla41{t
Vadose Zone
C4726

3/14/2005

03/14/05

C4726

UP-05-049

55

Soil 0to41ft
Vadose Zone
C4726

3/14/2005

03/14/05

CAT726

UP-05-050

55

Soil 0to 41 ft
Vadose Zone
C4727

03/14/05

J3/14/2005

c4r27

UP-05-051

55

Soil 40to 491t
Vadose Zone
C4716

03/15/05

3/15/2005

C4716
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Table C-1. Waste Generated During Fleld Actlvitles.

Contalner
Size .
PIN gal) Waste Description | Date Opened Date Sealed Comments
UP-05-052 55 Soil 0to 40 ft 03/15/05 3152005 C4716
Vadose Zone
C4716

MSW = miscellancous solid waste.
PIN = package identification number.
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APPENDIX D
U PLANT CLOSURE AUGER SAMPLE ANALYTICAL RESULTS
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Tabte D-1. Ali Lab ¥y Analyses for Soll S: \
Nitrate/nitrite as | i
Nitrogen § Uranium ! u-238
Actual Sample Te-93 (pClig) Tc-99(pClp) | (mgfkg) PRG=40 | N (mg/kq). (mg/kg) Uranfum U-234 (pClig} U235 U-235 (pClg) U-238 {pClg)}
Well Waste Site Interval (ft) PRG=1pClg MDC/MDA mg/kg RL PRG=3.2 MoL U-234 (pClig) MDC/MDA (pFlIg) MDCI/MDA {pClig) MDC/MDA
CA705 216-U-1216-U-2 4410455 u. 0642 6.1 05 u 0.94 0777 0.0303 0.0257 0.0192 0.766 0.0248
CATO6 216-U-1216- 42 4210435 u 0.612 37 05 | 286 0.15 123 0.0261 0.0453 0.0221 1.06 0.0292
CA707 216U-1/216-0-2 44w455 U 0.648 2 05 U 097 0.693 0.0196 ‘U 0.0175 0.761 0.0196
CA708 216-U-1216-u-2 4410455 u 0612 11 05 v 093 0468 0.0153 0.0223 0.00863 0472 0.00863
C4708LD 216U-1/216-0-2 440455 NA NA 11 05 NA- NA NA NA NA NA NA NA
CA708 216U-1216-U-2 46.5t048 u 0.646 0es 05 | 1} 0.9 0.637 0.00998 U 0.0176 0.614 0.0176
C4709SD 216-U-1216-0-2 465t 48 u 0.646 -11 05 U 1 0.637 0.00338 U 0.0176 0.614 0.0176
C4709LD 216-U-1/216-U-2 4651048 U 0.642 NA NA NA NA NA NA NA NA NA NA
c4710 216-U-1216-U-2 . 445t046 u 0.642 08 05 39 0.16 0.722 0.009549 0.0385 0.00349 0.76 0.0168
CAT1 216-U-1216-U-2 440 45.5 U 0.585 0.86 05 - U 0.92 0.614 0.0223 u 0.02 0.578 0.0223
CAT12 216-U-1216-U-2 10t 11.5 u 0.642 13 0.5 1.61 1 0.747 0.027 ‘U 0.0228 0.805 0.0228
CAT12LD 216-U-1216-U-2 10115 NA NA 13 05 ., NA NA NA NA NA NA NA NA
CAT12 216-U-1216-U-2 30t 31.5 U 0642 22 05 . 1] 099 0.636 0.0154 0.0454 0.0154 0,585 0.0154
CA742 216-U-1216-U-2 I5t0 6.5 u 0812 4 05 i) 1 0.592 0.0383 v 0.0242 0.603 0.0334
car12 216-U-12216-U-2 420435 U 0.587 27 05 1] 081 0.607 0.0291 0.0208 0.0264 0.633 0.0232
C4713 216-U-1216-U-2 40t 415 u 0584 26 05 256 0.15 0.925 0.00836 00278 0.00836 0.864 0.00836
CAT14 216-U-8 44455 u 0.663 1" 05 0724 0.16 06 00313 0.0443 0.0269 0.559 0.0292
cAr15 216-0-12 440455 1] 0.664 " 05 0.838 0.15 0.778 0.0479 U 0.0354 - 0792 0.0423
C4716 21618 47.510 50.5 1} 0.615 8 0.5 149 0.14 131 0.0341 0.595 0.0262 139 0.0341
can 216-4-8 10285 v 0.652 34 05 1.34 0.16 0.841 0.0415 0.0547 0.0362 0.866 © 0,039t
canr 216-4-8 37385 U 0.653 454 1 32 0.16 168 0.0507 00664 0.0298 177 0.0507
Ca7T17 216-U-8 4410455 U 0.653 150 2 1.74 0.16 443 0.0255 0475 0.0216 446 0.0216
caris 216-U-8 440455 1] 0.655 34 05 0416 0.16 0.416 0.0174 {u 0.0174 0.461 0.0174
Cc4719 216-U-8 4310455 u 0.648 1.2 05 0475 0.16 0.572 0.0126 0.0279 0.0126 0.617 0.0223
CAT20 216-U-8 4410455 u 0647 257 2 5 [}] 099 0631 0.0336 0036 0.0212 0.687 0.02718
CAT21 21648 4210435 V] 0613 592 5 319 095 249 0.0352 0.0693 0.0223 ‘25 0.0338
T2 216-U-8 4310445 U 0.658 6.7 0.5 7.3 0.95 822 0.49 W 0.403 795 0.451
4723 216012 4410455 u 0673 5 05 . 0413 012 0.6690 0.0183 W 0.0104 0.647 0.0104
CAT24 216-U-12 440 45.5 0.993 0626 829 2 0.501 0.15 0.6000 0.0181 v 0.0102 0.503 0.0102
CA728 216-U-12 4410455 U 0629 32 05 0517 0.12 08110 0.0127 - 0.0231 0.0189 0.75 00127
C4728 216-U-12 4110425 1.56 0627 544 10 3.12 0.15 2.0600 0.0208 0.0882 0.0176 1.62 0.0218
CA727 216-U-12 4410455 v 0.63 37 05 0476 0.15 0.6330 0.0224 0.0271 0.0181 0.481 0.0273
c4728 216-U-8 4810497 u 0.629 366 10 547 0.12 1.6900 0.0132 0.0775 0.0196 178 0.0132

1Le37 obeg
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Table D-1, All Laboratory Aalyses for Soil Samples.

Nitrate/nltrite as )
Nitrogen U Uranium R U.238
Actual Sample Tc-99 (pCllg) Tc-99 (pClig) | (mg/kg) PRG=40 | N(mg/kg) (mg/kg) Uranium U-234 {pCl/g} U-235 U-235 (pClg) U-238 {pClg)
Well Waste Site Interval () | PRG=1pClg MDCIMDA mgikg RL | PRG=3.2 MDL U234 (pClilg) | MDCIMDA (pClg) MDC/MDA (pclg) | mbcimpA
c4729 216-U-12 4410455 u 0.625 69 05 ! 0.399 0.16 0.7410 0.0184 0.0313 0.0201 0.778 0.0109
C4730 216-U-12 1810195 U 0.633 u 0.5 0.848 0.15 0.8950 0.0287 0.0268 0.0264 0.706 0.0264
C4730 216-U-12 381395 0.707 0.625 149 2 .01 016 57200 0.0287 0.272 0.0187 - 4.38 0.0287
C4730 216-U-12 4410455 u 0.628 109 05 3.63 0.16 6.0400 0.0428 0.29 0.0309 4.86 0.039
q
Table D-1. All Lab y Analyses for Soll Samptes C d
: Gamma |
(pCi/g) Cs- Titanium
137 C3-137 | Magnesium {mp/kg) Manganess Nickel Silver
Actual Sample PRG=234 (mg/kg) PRG=unlim} {mag/kg) Manganesa (mg/kg) Nickel {mg/kg)
Well Wastas Site Interval (f) - % molsture Alpha (pCifg) Beta (pClp) pClg PRG=NA ted Tianlum MDL | PRG=512 MDL PRG=130 MDL PRG=13.6
C4705 216-11218U0-2 4410455 64 u 7 NA 5600 1220 0.096 403 28 966 4.7 u
C4706 216-U-12164-2 4210435 76 u 69 NA 5210 1280 0.098 380 6.6 13 0.2 0.0512
CA707 216-U-1/216U-2 4410455 8.7 v 5 NA 5650 1030 0.099 ass 29 102 49 26
C4708 216-U-1216-U-2 4410455 35 U 78 NA 3850 1630 0.099 262 28 10 46 4.72
CA708LD 216-U-1/216-U-2 441045.5 14 NA NA NA NA NA NA NA NA NA NA NA
C4709 216-U-1216-U-2 465048 28 U 95 NA 5120 1100 0.096 229 3 219 49 259
C4709SD 216-U-1/216-U-2 4651048 32 v s NA ¢ ' 4260 1140 0.099 257 3 12 5 v
C4709LD 216-U1/216-U-2 46.5W048 NA NA NA NA ¢ NA NA NA NA NA NA NA NA
CAT10 216-U-1216-U-2 445046 24 U 6.7 NA 5360 2080 0.097 220 6.8 7.69 02 0.15
4711 216-U-17216-U-2 4410455 24 v 77 NA 5000 1180 0.098 234 28 837 4.6 v
C4712 216-U-1216-U-2 10t0 11.6 4.6 u 66 NA 6020 2510 0.098 370 3 8.64 5 u
C47121D 216-U-1/216-U-2 10t 115 4.6 NA NA NA |} NA NA NA NA NA NA NA NA
CAT12 216-U-1216-U-2 0t 316 68 u 6.8 NA | 5740 2000 0.097 417 3 1.5 5 228
C4712 216-U-1/216-U-2 35S 64 u 83 NA 10500 1820 0.095 268 3 9.85 5 1]
car12 216-U-1216-U-2 421435 6.5 v 73 NA ' 3860 1760 0.099 309 24 924 4 V)
C4713 216-U-1/216-U-2 40to 41.5 55 U 72 NA | 4950 1060 0.098 339 6.6 10.6 0.2 0.103
c4a714 216-U-8 4410455 NA u 39 NA NA 1220 0.098 292 6.8 1 021 [}
ca715 216-U-12 4410455 NA U 182 NA ) NA 1360 0.099 305 .65 7.52 02 u
car16 216-U-8 47.5© 50.5 22 18.6 7" 506 NA 1060 0.099 208 6.1 8.12 0.18 0123
can? 216-U-8 1025 NA ] 7 NA NA 1960 0.1 395 6.8 9.16 021 0.111
cart 216-U-8 3710385 NA u 10.7 NA ' NA 1560 0,097 457 69 131 021 103
canr 216-U4-8 440455 NA u 15.6 NA NA 1280 0.099° 317 7 8.37 021 u
c4718 216-U-8 4410455 NA U 2.6 NA | NA 1460 ‘0.1 272 68 7.05 0.2 U
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Table D-1. All Laboratory Anslyses for Sell Samples Cantinued. !
Gamma : ¢
(pCi/g) Cs.’ Titanium
137 Cs-137. | Magnesium (mg/kg) Manganose ‘ Nickel Sliver
Actual Sample PRG=23.4: (mg/kg) PRG=unllmi (mgikg) Manganese (mg/kg) Nickel {mg/kg)
Well Waste Site Interval (1) % molsture Alpha (pClig) Beta (pClg) pclig ! PRG=NA ted Titanlum MDL | PRG=512 MOL PRG=130 MDL PRG=13.6
C4719 216-U-8 4410 45.5 NA U 204 NA ) NA 1510 0.059 296 7 9.14 0.24 U
caT20 216418 4410455 25 u 1 NA 4 NA 1310 0.1 228 3 175 49 229
car 216-U-8 4210435 95 v 67 NA ¢ NA 1700 0.059 38 2{.& 984 48 U
car22 216-U-8 4310445 a1t 79 200 20 ¢ NA 1150 0.098 288 29 875 48 u
caT23 216-U-12 440455 NA u 94 NA ¢ NA 1280 0.1 270 5‘.4 105 0.16 u
CA724 216-U-12 4400455 NA u 72 NA NA 1130 0.098 259 [:X3 9.27 02 u
€4725 216-U-12 4440455 NA u 51 NA NA 1360 0.096 3ar2 53 142 0.16 u
CA726 216-U-12 4100425 NA v 654 v N NA 1840 0.099 472 6.7 101 02 u
ca727 216-U-12 440455 NA v 3 NA NA 1160 0.098 326 [ 4 114 02 u
C4728 216-U-8 481049.7 NA u 164 NA . NA 1230 0.098. 438 51 147 0.15 U
C4729 216-U-12 4410455 NA v 59 NA NA 1100 ° 0.098 508 69 131 021 v
CA730 216U-12 1810 195 NA v 12 NA NA 2120 0.099 303 6.6 8.4 02 u
C4730 2i6-U-12 3810395 NA 27 94 L NA 1030 0.099 nz 7 8.83 021 u
C4730 216-U-12 4410455 NA 39 421 v . NA 1060 0.096 281 6.8 9.18 02 . v
H I‘
Table D-1. All Lab y Analysss for Soli Sampl tinued. .
] 1
Antimony Barlum Cadmium Chromlum Pl Cobalt Copper
Actust Sample {mg/kg) -l (mgka) - (mg/kg) Cadmium {mg/kq) Chromium {mg/kg) Cobalt {mg’kg)
Well Wasts Site Interval (ft) Shiver MDL PRG=5.4 Antimony MDL. | PRG=132; | Barlum MDL PRG=0.61 MDL PRG=67 MDOL PRG=290 MOL PRG#=217
€4705 216-U-1/216-U-2 4410455 19 u 47 838 1.9 V) 0.94 92 28 27.08 19 136
C4706 216-U-1/216-U-2 4210435 0.0095 [ 6.8 934 087 0.0348 0019 13 82 7.58 0.18 145
C4707 216-U-1/216-U-2 4410455 2 u 49 8t8 2 u 0.97 108 29 8.96 2 13
4708 216-U-1/216U-2 440455 19 u 46 n2 } 1.9 u 0.93 7.93 28 5.84 19 20.7
C4708LD 216-U-17216-0-2 4410455 NA NA NA NA % NA NA NA NA NA NA NA NA
€4709 216-U-1/216-U-2 4651048 2 1] 49 68 2 u 0.89 108 3 54 2 114
CA4709SD 216-U-1/216U-2 4651048 2 v 5 811 ! 2 v 1 7.24 ',3 499 2 303
CA4709LD 216-U-1/216-U-2 4651048 NA NA NA NA ¥ NA NA NA NA NA NA NA NA
CA4710 216-U-1/216-U-2 44,510 46 0.0097 U 6.9 €0 0.89 0.398 0.019 7.63 33 6.85 0.18 16.3
C4T11 216-U-1/216-U-2 4410455 18 U 46 €3 1.8 u 092 8.39 28 5.01 1.8 112
C4712 216-U-1216-U-2 10to 11.5 2 v 5 843 2 V) 1 579 13 9.46 2. 149
c4a712L0 216-U-17216-U-2 1010115 NA NA NA. NA ¢ NA NA NA NA NA NA NA NA
c4r712 216-U-17216-U-2 3010315 2 u 5 95 2 u ' 0.99 8.16 [3 10.5 2 19.8
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. Table D-1. All Lab y Anatysas for Solf Samplos Continued.
Antimony Barfum’ Cadmium Chromium Cabalt Copper
Actual Sample * (mg/kg) (ma/ka)l {mg/kg) Cadmi Chroml (ma/kg) Cobalt | (mg/ka)
Woell Waste Site Interval {ft) - Silver MOL PRG54 Antimony MDL PRG=132 Barium MDL PRG=0.81 MDL PRG=67 MOL PRG=290 MDL PRG=217
c4712 216-U-1/216-4-2 3510365 2 u ) 632 2 v 1 86 3 6.76 2 146
C4712 216-U-1/216-U-2 4210435 1.6 (1) 4 80.6 - 1.6 1] 081 7.7 24 6.82 1.6 148
CAT13 216-U-1/216-U-2 4010415 0.0093 u 68 76 0.87 U 0.018 7 103 32 7.4 0.18 13.7
C4T14 216-U8 4410455 0.0099 u 7 504 ° 091 0.0867 0.02 89 33 6.59 0.19 108
C4715 216-U-12 440455 0.0093 u 6.6 659 0.86 0.0786 0.019 774 3.1 5.81 0.18 14
C4716 216-U8 47510 50.5 0.0088 u 62 46 0.81 v 0.018 7.68 29 457 0.17 921
cAT17 216-u8 1025 0.0058 u 7 91.1 09 0318 0.02 965 33 . 956 0.19 159
CAT17 216-U-8 37385 0.0099 u 7.1 1" 091 0635 0.02 16 33 11.2 019 - 17.8
CAT17 216-U-8 4410455 0.01 U 7.1 90.7 0.92 0239 0.02 10.4 34 6.58 0.19 159
C4718 216-U-8 4410455 0.0098 835 7 442 09 0.126 0.02 8.04 33 6.53 0.19 19.6
C4719 216-U-8 440455 0.01 Y] A | 64.2 0.92 ] 0,02 8.57 34 - 7.03 0.19 121
C4720 216-U-8 4410455 2 Y] 49 67.8 2 ] 089 7.5 3 6.66 2 212
Ca721 216-u-8 4210435 1.9 Y] 4.8 102 18 [ 095 587 .28 8.33 1.9 147
C4722 216-U-8 43to44.5 19 1] 48 60.2 19 ] 095 1 29 544 19 102
C4723 216-U-12 4410455 0.0073 1] 55 2 0.71 ] 0.016 9.09 26 6.16 0.15 125
CAT24 216-U-12 4410455 0.0094 [ 6.7 64 0.86 0,118 0.019 842 32 583 0.18 14
CA4725 216-U-12 4410455 0.0077 1Y 55 856 ¢ 0.7 0.188 - 0.015 127 26 7.73 0.15 146
C4726 216-U-12 4110425 0.0096 U . 68 108 ¢ 0.88 u 0.019 9.89 32 10.9 0.18 15
Ccara? 216-U-12 4410455 0.0096 1) 68 67.6 0.88 0.069 0.019 977 3.2 801 0.18 19.6
C4728 216-U-8 4810 49.7 0.0073 U 52 742 ' 0.99 0.178 0015 146 24 103 0.14 20
C4729 216-U-12- 4410455 0.0099 v 7 76 0.91 1) 0.02 17 ok | 7.69 0.19 131
C4720 216-U-12 180195 0.0095 v 68 7.8 ° 0.88 0.159 0.019 647 32 7.94 0.18 144
C4730 216--12 3810395 0.01 v 71 107 @ 0.92 U 0.02 101 34 6.09 0.19 148
C4730 216-U-12 4410455 0.0097 u 7 18 ° 0.9 v 0.02 B.6 3.3 5.77 0.18 1
1
Tabte D-1 All Lab y Analy for Solt ples Continued.
Vanadium Znc ¢ Mercury Assonlc Salenlum
Actua) Sample (mg/kg) (mg/ka) Lead (mg/kg) {mg/kg) Mercury (mg/kg) Arsenlc (mglkg)
Well Wasto Site Interval {f1) Copper MOL PRG=2240 VanadiumMDL | PRG=360 Zinc MDL PRG=118 Lead MDL PRG=2.09 MDL PRG=6.47 MDL PRG=1

C4705 216-U-1216-U-2 T 4410455 47 334 37 496 kg 1] 1" 1.07 0.94 6.52 28 1)
C4706 216-U-1/216-U-2 4210435 0.6 7.7 0.27 546 24 4.56 0.25 1.64 0.0035 59 23 u
C4707 216-U-12164U-2 4410455 49 35 3.9 60.2 39 u 12 u 0.97 U 29 v
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Table D-1 All Lab y Anzlyses for Soll Samples Continued. Y
] {
Vanadium Zinc | Mercury ', Arsenlc Sefenlum
Actual Sample {mg/kg) (mg/kg) Lead {mg/kg) {mg/ka) Mercury {mg/ka) Arsenle (mg/kg)
Well. Waste Site Interval (ft) Copper MDL PRG=2240 | VanadiumMOL | PRG=360" Zinc MDL PRG=118 Lead MDL | PRG=2.09 4oL PRG=6.47 MDL PRG=1
CA708 216-U-1216-U-2 4410455 46 36.5 7 [V a7 u 11 1.1 093 u 28 u
CAT08LD 216-U-11218-U-2 4410455 NA NA NA NA NA NA NA NA NA NA NA NA
C4709 216-0-1/216-U-2 46.5% 48 49 30.5 398 | 40 u 12 1.04 0.99 5.14 3 U
CA709SD 216-U-1/216-U-2 4651048 ) 24.7 431 ¢ 40 u 12 u 1 u .3 u
CATOILD 216-U-1216-U-2 " 4651048 NA NA NA NA NA NA NA NA NA NA NA NA
C4710 216-U-1/216-U-2 44.510 46 062 599 028 n 24 3.13 0.25 0457 0.0097 3.26 23 V)
AT 216-U-1/216-U-2 4055 46 30.7 ar 393 37 u 1" v 0.92 6.01 28 287
c4a712 216-U-1/216-U-2 10t 11.5 ) 527 4 522 40 u 12 14 -1 42 3 v
CAT12L0 216-U-1/218-U-2 1010 11.5 NA NA NA NA NA NA NA NA NA NA NA NA
c4a7T12 216-U-17216-U-2 3010315 -§ 542 51 1 40 u 12 1.3 0.99 u 3 u
ca712 216-U-1/218-U-2 3510365 5 33 4 413 40 Y] 12 u 1 .891 k) Y]
C4712 216-U-1216-U-2 420435 4 339 32 412 i 32 V) 9.7 u 0.81 U 24 (V)
ca713 216-U-17216-U-2 40t 41.5 0.61 448 0.28 529 24 52 0.25 225 0.0095 u 23 u
C4714 216-U-8 4410455 063 427 029 41.2 25 3.64 0.26 v 0.0099 531 24 14
CAT1S 216-U-12 4410455 06 42 027 495 23 413 0.24 u 0.0093 8.77 22 u
C4716 21608 47510 50.5 0.56 335 025 454 22 3.19 023 0.543 0.0088 u 21 161
CA717 216U-8 1025 0.63 56.2 028 558 ! 24 7.01 0.28 0.052 0.0098 907 24 1.2
Ca7v7 216-U-8 3710385 0.63 1.7 029 852 ; 25 6.49 0.28 0.091 0.0099 7.84 24 1.03
CAT17 216U-8 4410455 064 373 029 548 !} 2.5 AN 0.26 u 0.0t 447 24 u
‘c4718 216-U-8 4410455 0.62 436 028 678 | 24 3.36 025 u 0.0098 6.02 23 1.02
C4719 216-U-8 4410455 064 45 029 423 25 278 026 u 0.01 u 24 v
C4720 218-U-8 4410455 49 39.1 4 498 * 40 u 12 1.03 0.99 8.5 3 v
Cc4721 216-U-8 4210435 48 4.5 3.8 412 | 38 u 11 v 095 8.06 28 u
C4722 - 216-U-8 430445 48 324 as u a8 u 11 u 0.95 7.82 29 v
C4723 216-U.12 4410455 [+ X] 421 o2 497 § 19 27 0.2 u 0.0077 539 19 13
C4724 216-U-12 4410455 0.6 36.7 027 40.5 - 23 269 0.24 u 0.0034 274 22 1.1
C4725 216-U-12 4410455 0.49 469 022 4T4 3 19 358 0.2 U 0.0077 5.6 18 0.729
CAT26 216-U-12 4110425 0.61 62 028 619 | 24 539 0.25 ° u 0.0096 7.82 23 1.92
ca727 216-U-12 4410455 0.61 54.7 028 567 24 357 0.25 u 0.0096 491 23 0.984
C4728 216-U-8 4810497 0.47 486 021 611 ° 18 7.86 0.19 Y 0.0073 7.3 18 0.6
Cc4729 216-U-12 4410455 0.63 391 0.29 514 25 447 - 0,26 u 0.0099 7 24 0.95
C4730 216-U:12 1810195 - 0.69 49.2 028 509 , 24 461 0.25 0.0728 0.0095 3.72 23 163
C4730 216-U-12 3810395 0.64 M4 029 558 < 25 2.97 0.26 u 0.01 6.08 24 u
<' A}
; !
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Table D-1 All Lab v} lyses for Soil S: d
Vanadium Zine Mercury Arsenle Selenlum
Actual Samplo {mg/kg) {mgkg) - Lead (mg/kg) {mg/kg) Mercury (mg/kg) Arsenle (mg/kg)
Well - Waste Sita Interva) (ft) Copper MDL PRG=2240 | Vanadium MDL | PRG=360 Zinc MDL, PRG=118 Lead MOL | PRG=2.08 MDL PRG=6.47 MOL PRG=1
c4730 216-U-12 440455 0.62 arse 028 434 24 a1 025 u 0.0097 576 23 u
1)
'
Table D-1 All Laboratory Analyses for Soil Samples Continued. :
. Thalfium Swontlum
Actual Sample (mg/kg) {mgikg): Strontium
waell Waste Site Interval (ft) Selenium MDL PRG=1.59 Thallium MDL | PRG=2920 MDL
c4705 246-U-1216-U-2 4410455 28 U’ 0.94 333 0.94
c4706 216-U-1/216-U-2 4210435 0.69 0.605 0.019 34.8 0.95
c4707 216-U-1/216-U-2 44tod55 29 141 097 322 « a7
car08 2164U-1/216-U-2 4410455 28 382 0.53 33 0.93
c4708LD | 216-U-12216-U-2 4410455 NA NA NA NA NA
CAT09 216U-1216-U-2 46.51048 3 u 0.99 245 099
C4709SD | 216U-1216-U-2 4651048 3 u 1 4 ! 1
c4709LD | 216-U-1216-U-2 46548 NA NA NA NA NA
c4710 216-U-1/216-U-2 44546 071 0.838 0.019 236 0.97
ca711 216-U-1/216-U-2 4410455 28 u 0.92 246 0.92
cani2 216-U-11216-U-2 1012115 3 u 1 25 | 1
canao | 216u42160-2 100115 NA NA NA NA NA
car12 216-U11216-U-2 300315 3 363 0.93 M4 0.99
can2 216-1/216-U-2 ~ 3510365 3 113 1 265 1
car12 216012162 420435 24 u 0.81 azs - 0.61
c4713 216-U-1/216-U-2 4015 069 0934 0019 4.6 0.95
ca714 216-U8 4410455 0.72 0279 0.02 27.9 0.99
c4715 216012 4410455 068 0221 0.019 308 ° 0.93
can6 216-U8 47.50 50.5 064 0237 0.016 253 | 0.88
canT 216-U-8 11025 072 2.94 0.02 836 | 0.98
cany 215-U8 3710385 072 131 0.02 s 099
c47T17 21608 4410455 073 0642 0.02 353 1
CAT8 216-U8 4410455 0.71 0.28 0.02 263 ) 0.98
cans 216U-8 4410455 073 0.5 002 266 : 1
4720 216-U-8 4410455 3 u 099 29 0.99
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Table D-1 All Laboratory Analyses for Soll Samples Continued. ’
i !
Thallium Strontlum H
Actual Sampla (mg/kg) (mg/kg) | | Strontium H
Well Waste Site interval (it} Setenium MDL PRG=1.59 Thallium MDL | PRG=2920 MoL [
CA724 218-U-8 4210435 28 U 095 276 | 0.95 :
Ca122 216-U-8 4310445 29 v 0.95 295 0.95 |
C4723 216-U-12 4410455 0.56 0.149 0.016 336 017 !
CAT24 216-U-12 4410455 068 0.139 0.019 358 . 094 .
CAT25 216-U-12 440455 0.56 0.102 0.015 46.5 0.77 i
C4726 216-U-12 4110425 07 0.122 0.019 40 0.96 l'
CA727 216-U-12 440455 0.7 00711 0.019 31.6 0.96 i
c4728 216-U-8 481049.7 0.53 0.144 0.015 $3.7 0.73 l
CaT29 216-U-12 4410 45.5 0.72 00798 0.02 349 0.99 {
C4730 216-U-12 18t 19.5 069 0.108 0019 263 095 v
C4730 216-U-12 381395 0.73 0.133 002 387 1
CA730 216-U-12 4410455 0.71 0.114 002 3739 097
Table D-2. Waste Designation Samples. .
Actusd 1.4
Sample 14 DteMorobenz 1,24 1,24 24 . 24
Intervat 4-Nrrep 4Nt ana (ughg) Phenol Phenol U richforob Dinii b D Pyrene Pyrens
Wanl Waste She (R) (vg/kg) {ug/kg) MDL (vo/kg) - MpL (ugkg) | fug/kg) MOL (vg/kg) (ug/kg) MDL (va/kg) | (ughg) MDL | (upkp) | (ug/kg) MDL
C4710WD 216-U- 44,510 46 NA NA NA NA NA NA NA NA NA ! NA NA NA
1216-U-2 . !
cario 216-U- 45 U 290 u 140 V) 72 u 95 u i 56 U 81
1216-U-2 i
CA4T22LDW 216U-8 43t044.5 U &9 v 140 u " u 94 u . 56 1] 80
D . .
CA726WD 216-U-12 410425 u’ 86 U 150 u s U 100 u 1 81 v 87
Dlne Df-n-
4-Chioro-3- 4Chloro-d- N-Nitrosodi-n- N-itrosodin- | Acenspht | Acenaphthe butyiph | butyiphthalat
A dipropy hena ne(ughg) | F torop htoropheno! | 2-Chlorop 2-Chlorophenc! | thalate » (ug/kg)
(ug/kg) (ug/kg) MDL (va/kg) o (ug/kg) MDL | (ug/kqg) MOL (ua/g) {ug/kg) MDL (ug/hg) | (vake) [{ ] MDL
C4710 216-U- 445046 NA® NA NA NA NA NA NA NA NA l NA NA NA
1216-U-2
C4710 216-U- 445 v 49 u 78 u 72 u 76 u \ 7 330 170
1216-U-2 \
C4T22 216-U-8 430 44.5 u 48 u 7 u " u 75 V] \ 78 190 170
C4T26 216-U-12 410425 U 52 U 84 U 77 u 81 u 85 u 180

D-ix

. — - e

sheg

£8%

0

58T

TLaLTSTOWI 3O



i
D&D-27783, Rev. 0

Table D-2, Waste Designation Samples.

Acluat : Telrach
Sample 1,1- Trichloroetha . loroeth | Tetrachloroet
interval 1,1-Dichl th Dichk h Telchl ne {ug/kg) Benzens Benzens Toluena (ughg) [, Chiorab ene hene {ug/kg)
Wail Waste Site 6] (ug/kg) (ug/ig) MOL MOL (ug/kg) .| (ugkg) MOL Toluane (ug/kg) MDL (ug/kg) {ug/kg) MOL {ug/kg) MDL
CAT10 216-U- 4410546 u 2 2 2 u 2 2 u 2
1216-U-2 i
CAT22 216-U-8 4310445 uU. 582 5.2 §2 U 52 52 u 52
CA726 216-U-12 410425 u 22 22 22 u 22 22 u 22
Chiorome | Chloromoth
Acolone (ugikg) | B th thano ane (uglkg) Methylonchlorid Methyleachlord
Acelona (up/kg) | Mol © (ug/kQ) MDL |  {ug/kg) MDL {0o/ka) (uo/kg) MDL
CA710 216-U- 4450 46 U 2 2 2 U 2
1/216-4-2
C4722 216U8 4310445 u’ 5.2 52 52 U 52
C4726 216-U-12 4110425 u 22 22 22 U 22
Notez Soil Sampl llected and analyzed per SAP (DOE/RL-2003-51, Rev 0).
(D=Laboratory Dupficate °
SD=Sampler Duplicate
BD=Blind Duplicate
WD=Waste Designation sample
b
. \ .
Table D-3. Ref Inf: fon for Lab ry Analyses of Soll Sampl
, Severn Trent- Sevem Trent- N
Report # for Actual i Richland STL sample
Sample Date Sampte Time alpha, bata, and Activity Sample ‘ sample (Tc-99 (Nitrata and ICP Metals
Well Waste Site i d Hected acan Sample ID Interval (ft) Analysis Date SDG# and Isotople U) SDG# moisture) SDG# Sampla
C4705 216-U- 02/28/2005 1300 WSCF20050469 B1CDF1 4410455 i WO04569 BiCDJS WSCF20050470 | B1CDB3
1216-U-2 . 03/01/2005 Wo04569 B1COH3
C4706 216-U- 02/28/2005 930 WSCF20050461 BICOFO 4210435 B WO04569 B81C0J4 WSCF20050464 | BiCDB2
1216-0-2 - 03/01/2008 W04569 B1COH2 ’
CA4707 216-U- 03/02/2005 1530 WSCF20050502 4410455 Y W04524 81CDJ3 WSCF20050503 | B1CDB1
. 1216U-2 B1CDDY 03/03/2005 W04569 BICOH1 .
C4708 216-U- 0302/2005 1240 WSCF20050502 4410455 5 Wo4s24 BICDJZ | WSCF20050503 | 81CDBO
1/216-U-2 B1C0D8 . 03/03/2005 W04569 B1CDHO
C4709 216-U- . 03/02/2005 1000 WSCF20050502 46.510 48 f . ’ Wo04524 B1COJ1 WSCF20050503 | B1CDS9
1/216-U-2 BICDD7 03/03/2005 W04569 B1CDF9
C4710 216-4- 02/24/2005 1330 WSCF20050456 BICDD4 44510 46 B W04569 B1CDH8 WSCF20050458 | B1CD9S
1/216-0-2 030172005 W04569 B1CDF6 .
[o=14)} 216-U- 0272812005 1610 WSCF20050483 Bi1CDDS 4410455 W04569 B1CDJO WSCF20050482 | B1CD98
1/216-U-2 03/02/2005 wW04569 B1COF8
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Table D-2. Reference Information for Lab: Y lyses of Soll 1
. Saven Trent. Severm Trant-
Report # for Actual ] Richland STL sample
Sample Date Sample Time | alpha, bets, and Activity Sample H ssmple (Tc-99 (Nitrate and ICP Metals
Well. Waste Site tlected d g3 scan Sample 1D Intervat (ft) Andlysis Date soGe and Isotople U) SOG# mogls!ure) SDG# . Sample
C4712 216-U- 030172005 . 850 WSCF20050483 { Wwo04569 B1COH4 WSCF20050482 | B1CD92
121640-2 . B1CDDO 10t0 11.5 03/02/2005 W04569 B1CDF2 {
CA712 216-U- 03/01/2005 950 WSCF20050483 . W04569 BI1CDHS WSCF20050482 | B1CD9)
17218--2 81CDD1 30t031.5 0370272005 W04569 B1CDF3 .
C4712 216U 03/0172005 1030 WSCF20050483 ! Wo4569 B1CDHBE WSCF20050482 | B1CD94 |
11216-U-2 B1CDD2 35t 36.5 03102/2005 .- Wo4569 BICDF4 li
C4712 216-U- 03/0172005 1110 . WSCF20050483 ! W04569 B1CDH7 WSCF20050482 | BICDSS
1/216-U-2 81CDO3 4210435 03102/2005 WO04569 B1CDFS !
C4713 216-U- 02/2512005 .840 WSCF20050461 B81CDD5 400415 : W04569 B81CDH9 WSCF20050464 | BICDOY
1216U-2 . 03/01/2005 - W04569 BICDF7 {
CA714 216-U-8 03/08/2005 1215 WSCF20050552 B1CFS1 4410 45.5 03/10/2005 W04589 BICF64 W04589 BICFTS WSCF20050554 | B1CF40
CA715 216-U-8 03/09/2005 1430 WSCF20050557 B1CFS2 4410455 03/10/2005 ‘Wo04589 BICF65 Wo4589 BICFT6 WSCF20050558 | B1CF41
C4716 216-U-8 04/15/2005 1015 WSCF20050590 B1CF61 47.5%0 50.5 03/16/2005 WO04597 B1CF74 wo4se7 BICFBS WSCF20050592 | B1CF50
CaT17 216-U8 03/03/2005 820 WSCF20050552 BICF54 1025 03/10/2005 WO04589 BICF67 Wwo4583 B1CF78 WSCF20050554 | B1CF43
CcA717 216-U-8 03/09/2005 - 905 WSCF20050552 BICFS5 . 3T 385 03/10/2005 W04569 B1CF&8 Wo4589 BICFT9 WSCF20050554 | B1CF44
c4arn7 ‘21608 03/09/2005 930 WSCF20050552 BICF56 4410455 03/1072005 W04589 B1CF69 Wo4589 BICF80 WSCF20050554 | B1CF4S
C4718 216-U8 03/08/2005 1530 WSCF20050552 BICF57 44 0 45.5 03/10/2005 W04589 BICF70 Wwo4583 BICF81 WSCF20050554 | B1CF46
CAT19 216-U-8 03/09/2005 1207 WSCF20050557 B1CF58 44 t0 45.5 03/10/2005 W04589 BICFY1 W04583 BICFB2 WSCF20050558 | B1CFA7
C4720 216-U-8 030372005 1100 WSCF20050511 BICFS9 . 440455 030772005 W04569 B81CF72 wo4s24 B1CF83 WSCF20050512 | BICF48
CAT21 216-U-8 03/03/2005 1350 WSCF20050511 B1CFGa 420435 03/07/2005 WO04569 B1CF73 wo4524 BICF84 WSCF20050512 | B1CF49
CaT22 216-U8 03/04/2005 .820 WSCF20050515 B1CF53 Qo5 03/07/2005 W04578 B1CF66 wo4524 BICF77 WSCF20050516 | B1CF42
C4723 216-U-12 03/11/2005 1430 WSCF20050568 BICFB1 4410455 03/15/2005 W04589 BICFC3 w0459 BICFC3 WSCF20050569 | B1CF89
CA4724 216-U-12 03/1172005 .810 WSCF20050568 BICFB2 HU4a55 03/15/2005 W04589 BICFC4 Wo4589 BICFC4 WSCF20050569 | B1CF90
C4725 216-U-12 0311172005 1210 WSCF20050568 BICFBI 4410455 03/15/2005 W04589 BICFCS Wo04589 BinCS WSCF20050569 | BICFI
C4726 216-U-12 03r14/2005 1045 WSCF20050573 B1CFB4 4110425 0?!15!2005 Wo04589 BICFC6 Wwo4s8g B1(|:FCG WSCF20050574 | B81CF92
" car2r T 216U-12 03/1412005 1300 WSCF20050573 BICFBS 440455 0.3115/2005 WO04589 BICFCTY W04589 B'I(EFC7 WSCF20050574 | B1CF93
Car28 216-U-12 03/10/2005 920 WSCF20050568 BICFBG 4810497 0'311 5/2005 W04589 BICFCe8 wo4589 B1 ?FCB WSCF20050569 | B1CFS4
€4728 216-U-12 03/10/2005 1231 WSCF20050568 B1CFBY 4410455 03N52005 W04569 BICFC9 w04589 B‘l(%ch WSCF20050569 | B81CFB5
CA4730 216012 03/1072005 1450 WSCF20050568 B1CFBS8 1810 195 0‘3'15/2005 W04589 BI1CFDO Wo04589 B1(I:FDD WSCF20050569 | B1CF96
CAT30 218-1-12 03/10/2005 1535 WSCF20050568 B1CFB9 3810395 0;"152005 W04589 BICFD1 W04589 51?FD1 WSCF20050569 | B1CF97
C4720 216012 03/10/2005 1600 WSCF20050568 BICFCO 4410455 WO04589 B1CFD2 Wo04589 BICFD2 WSCF20050569 | B1CF98

0311572005
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D&D—277f3, Rev. 0 A
Tablo D4, Spiits and Duplicates Infarmation
Actual Sevarmn Trent- Sevacn Trent.
Sample Sample Sample Richland STL sample
Date Time Activity Interval * Analysls . sample (Te-99 (Nitrate and IcP
Well Wasto Site collected | collected Report# Sample 1D {f) Date Type |! SDG# Type and Isatoplc U) SDG# Type moisture) SDG# . Typa Metals
C4108 216-U- 03/02/2005 1240 NA NA 44 455 NA NA g NA NA NA W04524 Lab dup B1CDJ2 Oup NA NA NA
1/216-U-2 N
CA4109 216-U- 03/02/2005 1000 WSC B1CF37 4651048 | 03/03/2005 Dup-~ |jW04569 Dup - BICFa8 wWo4524 Oup- B81CF39 WSCF20050503 | Dup- | BICF38
1216-U-2 F20050502 sampler |- sampler sampler sampler
CA709 216-U-  03/02/2005 1000 NA NA 4651048 NA NA jWNSGB Labdup B1CDF9 Dup NA NA NA NA NA NA
1216-U-2 1 )
c4710 216-U- 0272412005 1330 NA NA 4451046 NA NA ’ NA NA NA NA NA NA NA NA NA
1/216-U-2 ' .
car2 216-U- 03/01/2005 850 NA NA 1010115 NA NA fONA NA NA W04569 Lab dup B1CDH4 Dup NA NA NA
1216-U-2 .
Cc4714 216-U-8 03/08/2005 1215 . NA NA 440455 NA NA ',.W(M589 Labdup B1CF64 Dup NA " NA NA NA NA NA
CA715 21618 03/09/2005 1430 NA NA 440455 NA NA -W04589 | Blinddup B1CF87 W04589 Blinddup B1CFes WSCF20050558 Blind BICFg&6
. ‘ . dup
CATiS 216-U-8 0X05/2005 1430 NA NA 440455 NA NA 'W04589 | Labdup B1CFB5Dup, NA NA NA NA NA NA
C4716 216-U-8 03152005 1015 NA NA | 47510505 NA NA 'W04597 | Lab dup B1CF74 Dup W04597 Lab dup B1CF85 dup NA NA NA
C4720 216-U-8 0302005 100 NA NA 440455 NA NA $W04569 Labdup BICF72Dup NA NA NA NA NA NA
C4722 216-U8 03/04/2005 820 NA NA 4310445 NA NA 'W04578 | Labdup B1CF66 Dup NA NA NA NA NA NA
c4726 216-U-12 03/14/2005 1045 NA NA 4110425 NA NA | NA NA NA NA NA NA NA NA NA
c4728 216-U12 03/10/2005 920 NA NA 48t049.7 NA NA {W04589 Dup- BICFD3 W04589 Dup- - BICFC8 WSCF20050569 | Dup- BICF99
sampler eampler sampler
Samplo Sample
Dats Time VOA/SemiVOA
Well Wasto Site | collected | collected SDG sample H
C4710 216-U- 0212412005 1330 WSCF20050 B1CDJE i
1/216-U-2 T 458 i
c4a710 216-U- 05/12/2005 840 WSCF2005% 8102pP7 .
216402 - 044 '
C4722 216-U-8 03/04/2005 820 WSCF20050 BACF62 ;
. 562
CA726 216-U-12 03/14/2005 1045 WSCF20050 B1CFC2 ;
575 |

o
4
o
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This appendix contains conversion factors, assumptions, and the investigation data used to
develop the contaminants distribution profiles to support modeling of the fate and transport of
vadose zone contaminants of concems at the 216-U-1/216-U-2, 216-U-8, and 216-U-12 sites.
Sources used to create the modeling data set included spectral gamma logging of existing wells,
soil sample analyses in the Hanford Environmental Information System (HEIS) database,
spectral logging of direct push technology (DPT) borings, and auger sample data.

Key steps and assumptions in the process included:

T e

Verifying that the values in the HEIS database were correct by comparing the original
analytical reports with the database

Converting Tc-99 values from ug/g to pCifg. Some Tc-99 values were reported by the
laboratory as ug/g but the HEIS database reported the values as pCi/g. The laboratory values

needed to be converted to pCi/g for use in the models, so a conversion factor was used
(1 ug/g Tc-99 is equivalent to 16,960 pCi/g Tc-99)

Evaluating new spectral gamma log data from existing wells and the DPT borings and using
the data when above detection limits ~

Converting spectral gamma log data values for U-238 {pCi/g) to total uranium (mg/Kg) for
use in the models (1 pCi/g U-238 is equivalent to 2.98 mg/kg uranium)

Converting sample depths in feet to elevations in meters referenced to the North American
Vertical Datum of 1988 (NAVD88) (1 foot is equivalent to 0.3048 meter)

Evaluating different analytical values for each sample interval (including reruns and
duplicates) and using the highest value for modeling purposes

Computing major lithologic contact elevations for use in modeling.

E-iii




Page 14U

of 18% of DA0L91TSNY

D&D-27783, Rev. 0

-

The letter explaining the conversion factor used to convert spectral gamma U-238 values in
pCi/g to total uranium in mg/Kg is presented here.

From: Rick McCain [mailto:rick.mccain@gjo.doe.gov]
Sent: Wednesday, April 27, 2005 3:52 PM

To: Galgoul, Michae! J ,
Subject: RE: U-238 conversion to Uranium mg/kg

Mike;
1 pCilg U-238 is equivalent to 2,98 mg/Kg concentration. The attached file showé how this is derived.
Rick

---—--Original Message—---

From: Galgoul, Michael J [mailto:Michael_)_Galgoul@RL.gov]
Sent: Wednesday, April 27, 2005 2:33 PM

To: rick.mccain@gjo.doe.gov

Subject: U-238 conversion to Uranium mg/kg

Rick, Do you have a rule of thumb for estimating the total uranium in mg/kg based on the SGLS values of
U-2387 If you do,is there a reference to a document where it was used? 1'would like to use it for the U-8
and U-12 SGLS Data. | have lried ratios of our sample data but | get no consistent results.

THANKS,
MICHAEL
(509) 372-9590

Conversion of activity to concentration for uranium:

Specific activity:

s, =axNafdps)_ In@) (SO2E23 1 (Ci) 1 (g)x ! ( _J’_]
Al g ) T.(» 4 "3TEW0\dps) 60x60x24\s} 36525\d
3.575E5

S, =—(Ci/ for T,., in years
A meA( I 3) 12 1N YE

For 22U, A =238 & T2 = 4.47E9 years: S,=3.36E-7 Ci/g =3.36ES pCi/g

pCi 1 ).« mg £ |_208 ™8
l[ . ]x(ssws)[pa_]xlooo[ . ]xlooo[Kg] 2.98[ Xe (ppm)}
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Table E-1. Data Comptiied for Modeling 216-11+1/216-U-2 Crib,

Actual Actust Actual Actuad
Actual Sampl Sampl S k i . Sample Actual Sample Te-99 Uranfum
Sample Interval interval interval . Actusl Ssmple Interval Interval (pClig) (mg/kg)
intorval top bottom midpoint Easting Northing Eevaticn Interval top bottom . midpolnt PRG=1 Te-99 (pClin) PRG=3.2 Uranlum
Borehole Waste Site {ft bgs) (ftbgs) (ftbgs) (R bge) (mNADEY91)) | (mNADBIBIY | (mNAVDEY) | (mNAVDEE) | (mNAVDES) | (mNAVDEZ) pClig MDC/MDA mg/kg MOL
ca705 216-U- 4410455 40 455 448 ' u’ 0.642 u 0.94
17216-U-2 §67327.41 135003 .85 213,57 200.16 199.70 199.93 :
C4706 216-U. 4210435 420 . 435 428 . u 0612 2.88 0.15
1/216-U-2 567307.76 135000.08 212.96 200.16 199.70 199.93
c4707 216U 410455 440 455 448 $67306.52 134942.74 21219 u 0.648 u 0.97
1/216-U-2 . . ; 19878 19832 19855
C4708 216U 4410455 40 455 448 567268.38 134943.0 211.98 - u 0812 u 0.93
12160-2 } 198,57 198.11 198.34
c4703 215U- 4651048 465 480 472 §67226.11 134942.76 21145 u 0.642 u 0.99
1216-U-2 . 19728 196.82 197.05
c4710 216U- 4450 46 445 46.0 453 567226.02 135003.34 21209 u 0.642 39 0.16
1721802 | 19853 198,07 198.30
CA7T11 216-U- 4410 455 4.0 455 448 567175.20 135002.52 211.48 u 0.585 u 0.92
1216-0-2 . : 198,07 197.61 197.64 :
cari2 2164~ 108 §67226.33 13502957 21201 u 0.542 1.61 1
121602 10t0115 10.0 15 - | 208.96 208.50 208.73
car2 216U- 308 567226.33 135029.57 21201 u 0642 u 0.99
1721602 30to315 300 N5 | 20267 202.41 20264 °
ca712 216-U- 358 §67226.33 135029.57 212,01 u 0.612 u 1
1216-U-2 3510365 350 265 . 201.34 200.88 201,11
c4712 216-U- . 428 567226.33 13502957 212.01 v 0.587 u 081
1216-U-2 4210435 420 435 159921 198.75 198.98
c4713 216-U- 4010415 400 a5 40.8 567273.63 135029.01 212.80 u 0.584 2.56 0.5
1r216-U-2 ; 200.61 200.15 200.38
4108 4 [ 50 56727532 v 21095 21034 21065 u 03 24 0.04
ATTS! 216.U- 14510185 145 165 155 567275.32 14037 eé 21247 207.75 207.14 207.45 u 1 22 004
(299-W19.95) | 1/216-U-2 2010325 30 325 313 567275.32 o ’ 203.03 202.26 20265 u 0.2 1.8 0.03
4510475 45 415 463 567275.32 . 19845 197.69 19807 | u 03 18 0.03
A9797 216-U- 4106 4 6 50 567263.16 135003.79 21279 21157 210.96 21127 - u 04 2 0.03
(z0wW19%e) | 216U TN 15 ” 160 567263.16 ' 2082 207.61 207.91 1272 NR u NR
224 n 24 230 567263.16 i 206,08 205.47 205.78 49.01 NR 9140 NR
2451027 245 27 25.8 567263.16 20532 204.58 20894 1| 3290 NR 15300 NR
10295 27 295 283 567263.16 204.58 203.80 20418 1| 9854 NR 32700 NR
29.51032 295 22 308 567263.16 203.80 203.04 20342 106.85 NR 16400 NR
40510425 405 425 415 £6726.16 200.44 199.64 200.14 350 1 4300 2
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Table E-1, Data Compited lolr Modeling 216-U-1/216-U-2 Crib.

1
Actual Actual Actual ! Actual
Actual Sampl Sampt Sampl i Sample Actual Sample Tc-99 Uranlum
Sample Interval tnterval Interval . Actual Sample Interval intervat (pClg) (ma/g)
interval top bottom midpoint Easting Northing Elavation Intorval top battom midpolnt PRG=1 Te-99 (pClig) PRG=3.2 Uranium
Borahols Waste Site {(tbgs) (e bgs) (¢t bgs) (ftbgs) (m NADB3(91)) | (m NADB3{91)) | (mNAVDB8) | (mMAVDBE) | (mNAVDEE) | (m NAVDES) pClg MDC/MDA mg/kg MDL
50 o 52 50 52 51.0 567263.16 3 197.55 196.94 197.24 64 03 23 0.2
406 4 6 50 £67283.78' ' 21159 210.98 211.29 u 02 2 0.03
10 125 10 T 125 113 567283.78 I 209.76 209.00 209.38 043 03 1.6 0.03
(zg;ﬂ‘gim s | 2002258 20 25 213 §67263.78 13504406 21281 20671 205.95 206.33 u 02 14 0.03
02 30 k] 31.0 567283.78 H 203.67 203.06 203,36 v 0.3 1.5 0.03
50t0 525 S0 525 61.3 £§67283.78 ‘ 197.57 196.81 197.19 0.21 0.1 11 003’
i
Tabls E-1. conuﬁuad. Uranium Concentration Data Below was Calculated from U-238 Specliral Gamma Data
{Nitrogen and Tc-99 not available for these points)
' |
Actual Sample .
Easting (m Northing (m Reference Point | Depth (ft below ref | Actual Sample Elevation
Borshole Waste Site NADB3{31)) NADB3{(81)) Elev (m NAVDS8) Y | (m NAVDES) Calculated U {mgikg)
C4201 216-L-1/216-U-2 567264.84 135011.59 21296 445 b 19940 --150.9
C4201 216-U-1/216-U-2 567264.84 135011.59 21296 435 i 199.70 4624
C4201 216-U-1/216-U-2 567264.64 135011.59 212,96 425 ' 200.01 1414
C4201 216-U-1/216-U-2 567264.84 135011.59 - 21296 415 ' 20031 376.6
CA201 216-U-1216-U-2 567264.84 135011.59 212.96 39.5 200.92 4385
C4a201 216-U-1/216-U-2 567264.84 135011.59 21296 38S 20123 1780
C4201 2t6-U-1/216-U-2 567264.84 135011.59 212,96 36.5 ' 201.84 95.3
C4201 216-U-1216-U-2 567264.84 135011.59 212.96 355 . 202.14 65.1
C4203 216-U-1/216-U-2 567265.105 134988.833 212.154 46.0 [ 198.13 100.6
- C4203 216-U-1216-U-2 567265.105 134988.833 212,154 45.0 19844 100.6
C4203 216-U-1216-u-2 567265.105 134988.833 212,154 44.0 198.74 72 )
C4203 216-U-1/216-U-2 567265.105 134988.833 212154 400 199.96 1962
C4203 216U-t2t6-U-2 567265.105 134988.833 212154 39.0 { 200.27 3553
C4203 216-U-1216-U-2 567265.105 134988.833 212154 as.0 ' 200.57 1$58.3
. €4203 216-U-1216U-2 567265.105 134088.833 212,154 38.0 t 201.18 188.3
C4203 216-U-1/216U-2 567265.105 134988.833 212154 350 1 © 20149 889
C4203 216-U-1216-U-2 567265.105 134068.833 212154 340 R 201.79 904
C4203 216-U-1216U-2 567265.105 134988.833 212.154 330 ‘, 202.10 598
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. Table E-1, Contlaued. Uranium C

(Nitrogen and Tc-99 not available for these points)

fon Data Below was Calculated from U-238 Spectral Gamma Data

D&D-27783, Rev. 0

{
!

Actual Sample ,
Easting (m Northing (m Reference Point | Depth (tbelow eef | Actual Sample Elevation
Borshole Woste Site NAD83(91)} NAD3@3{31)) Elev (m NAVDSS) -] i (m NAVOAas) Caflculated U (mg/kq)
C€4203 216-U-1/216-U-2 567265.105 134983.833 212154 320 202.40 304.6 .
C4203 216-U-1/216-U-2 587265.105 134983.833 212154 310 20271 94.7
C4204 216-U-1/216-U-2 5872331.66 135001.49 212.37 46 198.34 794
C4204 216-U-1/216-U-2 567233.66 135001.49 212,37 26 204.44 101.7
C4204 216-U-11216-U-2 567233.66 135001.49 212,37 44 198.95 81.0
C4204 218-U-1/216-U-2 567233.66 135001.49 212.37 . 43 1 199.26 794
C4205 216-U-1/216-U-2 567265.55 135017.96 21291 425 i 199.95 1009
C4205 216-U-1/216-U-2 567265.55 135017.96 212.91 415 1 20026 653
C4207 216-U-1/216-U-2 567264.06 134985.18 21213 425 199.18 747
C4207 216-U-1/216-U0-2 567264.06 134985.18 21213 15 199.48 953
C4207 216-U-1/216-U-2 567264.06 134985.18 212.13 s 4 20253 75
C4548 216-U-17216-U-2. 567284.38 134976.31 212.01 53 Q 195.86 1549
C4548 216-U-17216-U-2 567264.38 134975.31 212.01 52 198.18 90.9
AA4947 (299- 216-U-1/216-U0-2 56725425 13497578 211.98 59 i 19399 55.78
W19-15) i
AAD4T (299 216-U-1/216-U0-2 56725425 134975.78 21188 ksl J 190.34 70.66
W19-15) !
ATIT2(299- 216-U-1216-U-2 567265.77 135001.90 21595 13 - b 21199 164.5
W19-72) :
ATT72 (299- 216-U-1/216-U-2 567265.77 135001.90 215,95 7 H 204.67 62851.8
W19-72) H
ATTT2 (299- 216-U-1/216-U-2 56726577 135001.90 215.95 as { 204.37 70390.1
W19.72) {
ATT72 (299- 216-U-1/216-U-2 567265.77 135001.80 21595 39 5 204.06 741303
W19-72) ]
ATT72 (299- 216-U-1/216-U-2 567265.77 135001.90 215.95 40 ) 203.76 80049.5
W19-72) !
ATTT2 (299~ 216-U-17216-U-2 567265.77 135001.90 21595 41 ! 20345 74584.68
W19-72) 1
ATT72 (299- 216-U-1/216-U-2 567265.77 135001.90 21595 42 : 203.15 36198.2
W19.72) {
ATIT2 (299 216-1-1/216-U-2 567265.77 135001.90 215.95 43 ‘ 202.84 46946.3
W19-72)
ATT72 (299- 216-U-1/218-U-2 567265.77 135001.90 215.95 44 202.54 27066.5
W19-72)
. ATTT2 (299- 216-U-1216-U-2 567265.77 135001.90 . 21595 45 20223 5765.2
W19-72)
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Table E-1. Continued. Uranium Concentration Data Below was Calculated from U-238 Spectral Gamma Data .
(Nitrogen and Tc-99 not avaiable for these points) ' ) '
i
: Actual Sample |
- Easting (m Northing (m Reference Point | Depth (ft below rof | Actual Sample Elevation
Borehole Waste Sits NADB3(91)) NAD83{31)) Elev (m NAVDES) Py ] (m NAVDS8) Caleudated U (mg/kg)
ATTT2(289- | 216-U-1216-U-2 587265.77 135001.90 215.95 46 ’ 201.93 46658
W19-72)
ATT72(299- | 216-U-12216-U-2 §67265.77 135001.90 21595 a7 ! 20162 3888.1
W19-72)
ATTI2(299- | 216-U-1216-U-2 567265.77 135001.90 21595 48 p 20132 30576
W19-72) . !
ATTTZ (299 | 216-U-17216-U-2 S67265.77 135001.50 21595 49 { 201.01 40254
W1872) :
ATTT2(299- | 216-UR216-U-2 567265.77 135001.90 21595 50 J 200.74 2909.0
W19-72) . : : .-
ATT72(299 | 216-U-1216-U-2 567265.77 135001.80 21585 55 199.19 603.7
W19-72)
ATT72(209- | 216-U-1216-U-2 567265.77 135001.90 21595 56 s 198.68 2327
W19-72) . 1
ATTT2(299- | 216-U-17216-U12 567265.77 - 135001.90 21585 s7 l 198.58 107.1
W1972) : !
ATTT2(299- | 216-U-1216-L2 567265.77 135001.90 21595 | 198.27 66.8
W19.72) i
ATI72(299- | 2i6-U-1R216-U-2 567265.77 135001.90 215,95 59 l 197.97 106.0
Wi5-72) ! :
ATTTZ(209- | 216-U-1/216-U-2 557265.77 135001.50 21595 ! 197.66 96.8
W15-72) .
ATTT2(293- | 216-U-17216-U-2 §67265.77 13500190 21595 61 197.36 1037
W19-72) -
ATT72(209- | 218:U0R218-0-2 56726577 135001.90 21595 62 197.05 65.7
W18-72) ’ .
ATI72(289- | 216-U-1R16-U2 567265.77 135001.90 21595 63 196.75 ag2
wi19-72) : .
ATTI2(209- | 216-U-1216-U-2 567265.77 135001.90 21585 [ ! 196.14 69.1
W18-72)
ATTI2(289 | 216-U-1/216-U-2 §67265.77 135001.90 21565 66 | 195.63 40.2
W19-72) ' f
CATTI2(299- | 216-U-1/216-U-2 567265.77 135001.90 21595 67 ‘ 195.53 438
W19-72)
ATIT2(299- | 216-U-1216-U-2 . 567265.77 135001.90 21505 69 194.92 65.7
W19-72)
ATTT2(299- | 216-U-11216-U-2 56726577 135001.90 215.95 70 194.61 175
W18-72)
ATT72(299- | 218-U-11216-U-2 567265.77 135001.90 215.95 gl l 19431 1002
W19-72) - :
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Tabtle E-1. Continued, Uranium Concentration Data Below was Calculated from U-238 Speciral Gamma Data
{Nitrogen and Tc-99 not avalable for these points)

D&D-27783, Rev. 0

Actual Semple A

Eaating (m Northing (m Refersnce Polnt | Depth (ftbelowref | Actual Sample Elevation

Borehole Waste Site NADB3(91)) NADS3{91)) Elov (m NAVDSE) 20 » (m NAVDSS) Calculated U (mg/kg)

ATT72 (293- 216-U-1/216-U-2 567265.77 135001.90 21595 72 . 194.00 - 403
W19-72) . . .

ATTT2 (299- 216-U-11216-U-2 567265.77 135001.90 21595 73 . 193.70 578
W19-72) !

ATIT2 (203- 216-U-1/216-U-2 567265.77 135001.90 21595 74 ‘ 193.39 42.6
w10-72) !

ATTT2 (299- 216-U-1216-U-2 567265.77 135001.90 21595 54.67 , 199.29 603.7
W19-72) :

ATT72 (293 216-U-1/216-U-2 567265.77 135001.90 21595 54 199.49 1368.7
W19-72)

ATTT2 (299- 216-U-1216-U-2 567265.77 135001.90 21595 199.80 4568.7
W13-72)

ATT72 (293~ 216-U-11216-U-2 567265.77 135001.90 215.95 52 l 20.10 31832
Wi18-72) - ]

ATTT2 (299- 216-U-1/216-U-2 567265.77 135001.90 21595 51 : 20041 28733
Wi19-72) { :

ATTT3 (293 216-U-1/218-U-2 567242.92 135001.83 21595 43 ' 202.84 2615
W18-73) i

A77T3 (299- 216-U-1/216-U-2 567242.92 135001.83 21595 44 202.54 1374
W19-73) : \

ATT73 (299 216-U-1216-U-2 557242.92 135001.83 21595 45 H 202.23 1106
W15-73) )

ATT73 (293~ 216-U-1216-0-2 567242.92 135001.83 215,95 46 v 201.93 853
W19-73) :

AT773 (299- 216-U-1/216-U-2 56724292 135001.83 215.95 47 { 201.62 87.6
W19-73) 1

ATTT3 (299- 216-U-1216-U-2 56724292 135001.83 21595 48 3\ 201.32 611
W19-73) i

A7773(299- 216-U-17216-U-2 56724292 135001.83 21595 49 i 201.01 40.3
W19-73) l

AT773 (299- 216-U-1/216-U-2 567242.92 135001.83 21595 50 i 200.71 472

* W19-73) {

ATT73 (293 216-U-1/216-U-2 56724292 135001.83 215.95 51 . 200.41 _81.1
W19-73) . M

ATT73 (299- 216-U-1216-Y-2 56724292 135001.83 215.85 52 ' 200.10 68.0
W19-73) .

ATT73 (299 216-U-1/216-U-2 567242.92 135001.83 215.95 83 | 199.80 §6.5
W19-73) . ¢

AT?773 (299- 216-U-17216-U-2 5§67242,92 135001.83 215.95 54 3[ 19949 47.2
W19.73)
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Table E-1. C: d. Uranium C, Dala Below was Calculated from U-238 Spectral Gamma Data I
{Nivogen and T¢-89 not avallable for these points) ¢
’ \
Actual Sample
Easting (m Northing (m Referenca Point | Depth (ftholowret | Actual Sample Elavation
Borehole Waste Site NADB3{91)) NADB3(91)) Elev (m NAVDES) o : {m NAVDBE) Calculated U {mg/kg)
AT773(295- 216-U-1/216-U-2 567242.92 135001.83 215.95 55 199.19 530
W19-72) i
A7I773 (299- 216-U-1/216-U-2 567242.92 135001.83 21595 56 198.88 703
W19-73)
ATTT3 {209~ 216-U-1/216-U-2 567242.92 135001.83 215.95 57 ¢ 198.58 91.0
W1s-13) .
ATT73(293- [- ‘216-U-1/216-U-2 567242.92 135001.83 21595 58 [ 198.27 BT
W19.73) :
ATT73 (299 216-U-1/216-U-2 567242.92 135001.83 215.85 59 N 197.97 47.2
W18-73) !
ATTT3 (299- 216-U-1216-U-2 567242.02 135001.83 21595 196.44 49
W1.73) ]
ATTT3(299- 216-U-1/216-U-2 567242.92 135001.83 21595 : 195.22 449
W19-73) y
ATT73 (299- 216-U-1/216-U-2 56724292 .. 135001.83 21595 70 : 194.61 369
W1i9-73) : i
AT773 (209- 216-U-17216-U0-2 . 56724292 135001.83 21595 7 . 194.31 438
W19-73) . .
ATTT3 (299- 216-U-1/216-U2 56724282 135001.83 215.95 72 194.00 £9.9
W19-73)
ATI73 (299- 216-U-1216-U-2 56724292 . 135001.83 215.95 n | i 193.70 392
W19-73) '
AT773 (299- 216-U-17216-U-2 667242.92 135001.83 215.95 74 193.39 461
W18-13)
ATTT3 (299~ 216-U-1/216-U-2 56724252 135001.83 215.95 75 193.09 380
W19-73) i
;
Table €-2. liata Compiled for Modeling 216-U-8 Crib.
Actual | Actual | Actusl ! Actual Nitratelnitrite
Actual pl p Sampl B : Actual Sample Actual Samplo Te99 as Nitrogon
Sample interval | Interval Interval Easting Sampla Interval Interval (pClg) Te-99 ” (mglkg) Urenlum
Waste Interval fop bottom | midpoint {m Northing Elevation Inferval top bottom midpoint PRG=1 {pCi/p) PRG=40 N(mgkg) | (mg/kg) | Uranlum
Borehole Site (ftbgs) | (ftbgs) | (ftbgs) | (fbgs) | NADBIA1) | (m NADE3(91)) | (mNAVDSS) | (mMAVDES) | (m NAVDES) (m NAVDEB) pClig MDCIMDA mg/kg RL PRG=3.2 MDL
C4714 216-U8 4410455 440 455 4438 567738.10 134673.27 21280 1199.39 19893 189.16 U 0.663 1 0.5 0.724 0.16
C4716 216-U8 | 47.5W 505 475 505 49,0 567638.48 134647.00 211.72 197.24 18633 1686.78 u 0614 8 05 218 0.083
CAT17 /| 21608 . 1025 1.0 25 18 567581.42 134672.85 212,00 211.70 21124 21147 U 0.652 34 0.5 1.4 0.16
Car17 216-U-8 710 38,5 370 345 378 567581.43 134672.85 21200 200.72 20027 200.49 u 0.653 45.4 1 32 0.16
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Table E-2, DLQ: Compllad for Madeling 216-U.8 Crib.

L3t ebeg

Actual | -Actual Actual i Actual Nltrate/nitrdte
Actual Samph I pl ‘Actual Sample Actual Sample Te.99 as Nitrogon
Sample Interval | Interval Interva) Easting Sample Interva) interval {pClig) Te-99 I {mg/ke) Uranlum
Wasts Interval top bottom | midpoint {m Northing Elevation Interval top bottom midpoint PRG=1 {pCug) f PRG=40 N {mg/kg) {mg/kg) Uranlum
Borehole Site (ft bas) {ftbgs) | (ftbas) (ftbgs) | NADE3(91)) | (mNADS3(31)) | (m NAVD28) | (mNAVDSS) | (m NAVDES) {m NAVDSS) pClig MDC/MDA mg/kg RL PRG=3.2 MOL
CATAT 21808 441045.5 440 455 48 587581.43 13467285 - 212.00 198.59 198.13 198.36 u 0.653 ¢ 150 2 7.714 0.16
CAT18 216-U-8 4410455 |- 440 455 448 567517.65 134673.09 211.43 198.02 197.56 197.79 u 0655 34 0.5 0.416 0.16
CAT19 216-U-8 440 45.5 4.0 455 448 567581.20 13473143 21234 198,93 19847 198.70 u 0648 f 12 (X3 0475 0.18
CAT20 216-U-8 4410455 4.0 455 a8 567636.50 134795.88 21266 i199.25 198.79 199.02 u 0647 257 2 U 0.9
cAa721 216-U-8 420435 42.0 435 428 567636.68 134731.51 21224 }199.44 19898 199.21 u 0.613 59.2 5 3.19 0.95
CAT722 216-U-8 43t044.5 43.0 45 . 438 567638.30 134672.59 211,86 198.75 198.30 198.53 u 0.658 67 05 173 0.95
caras 218-U-8 4810 49.7 48.0 49.7 48.9 587606.03 134622.84 211.83 {197.20 196.68 196.94 u 0627 ° 366 10 6.01 0.15
299W19-{ 216uU8 406 4 [ 50 567614.16 134706.8 212,313 l21 109 21048 210.79 V] 0.03 7.08 NA 1.5 NA
94 . ) *
299W1S-| 216-U8 155175 155 175 16.5 567614.16 134708.8 212313 207.59 206.98 20728 v 0.083 i 128 NA 13 NA
94 . }
299-W19-| 216-U-8 280N 28 30 29.0 567614.16 134706.8 212313 203.78 20317 20347 u 0.039 NA NA 22 NA
gl ' .
295W1g-| 2t6-U8 30t032 0 310 587614.16 134706.8 212313 20347 20256 202.86 19.84 NA NA NA 216 NA
94 - i : :
299W19-| 216U8 | 335t 36 33.5 36 U8 567614,16 134708.8 212313 202.10 20134 201.72 346 NA 128 NA 206 NA
94 . .
299W19- | 216-U-8 38040 38 40 39.0 567614.16 134706.8 212313 200.73 20012 200.43 ] 085 | 261 NA 88 ‘NA
94 . 4 )
299-W18. 1 216U-8 480 50 48 0 43.0 567614.16 134708.8 212313 197.68 197.07 197.38 U - 0.13 56.8 NA 13 NA
el ) . N
299W19-| 216U8 | 57510595 575 595 58.5 567614.16 134706.8 - 212,313 184.79 194.18 194.48 u 029 - 128 NA 18 NA
94 X A |
CA7T15 216-U-12 4410455 44.0 455 448 567636.06 134576.03 211.3%7 197.96 197.50 197.73 u 0664 1 0.5 0.838 . 04§
{ {
]
I
Table E-2. C d. Urantum C Data Below was Calculated from U-238 Spectral Gamma Data (Nitrogen and Tc-99 not avaiable for
these points, \
. Actual - ; | .
Sample Actua) ! .
i Reforence Point Depth Sample \
Easting Northing Elev (ft botow ret Elevation ! | Caleulated U ;
Borchale Wastn Site (m NADB3{9?)) (m NAD83(91)) (m NAVD3S) pt) {m NAVDSS) (mg/kg)
cAa219 216-u-8 567612.35 13467265 21288 | 455 198.99 ! 4994
C4219 . 216-U-8 56761235 134672.85 212.88 445 199.30 ¢ 8441 X
C4219 216-U-8 567612.35 134672.85 21286 435 19960 ! 93496 !
C4219 216-U-8 567612.35 134672.85 21286 425 19391 ! 2593.2 b
[ L
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Table E-2, Continued. Uranium C: Data Below was Calculated from U-238 Spectral Gamma Data (Nitrogen and Tc-99 not avaitable for
thase paints, !
Actual
Sample Actual |
. Reference Point Depth Sample
Easting . Northing Elev (ft below sef Elavation ' | Calculated U
Borghole Wasta Site (m NADA3(91)) : | (m NADB3(31)) (m NAVD8E) pt) {m NAVDSS) (mg/kg)
C4219 216-U8 567612.35 13467285 212.86 415 20021 33602
C4A219 216-U-8 567612.35 13467285 212,88 405 200.52 5391.5
C4223 216-U-8 56761241 134666.72 21238 41 19986 | 682.8
299-W19-70 216-U8 567615.85 134697.76 214.469 90.17 18699 ! 114.8
289-W18-T0 216-U-8 567615.85 134697.76 214469 90 187.04 i 145.9
299-W19-70 2164U-8 567615.85 134697.76 214489 89 16734 - 107.6
299-W19-70 216-U-8 567615.85 134697.76 214469 88 187.65 80.5
299-W19-70 216-U-8 567615.85 134697.76 214469 86 188.26 550
299-W19-70 216-U-8 567615.85 134697.76 214469 84 188.87 64.6
299-W19-70 216-U-8 567615.85 134697.76 214469 83 189.17 64.6
293-W19-70 216-U-8 567615.85 134697.76 214.469 82 169.48 741
299-W19-70 21608 567615.85 134697.76 214.469 80 150.09 17.2
299-W19-70 216-U-8 567615.85 134657.76 214.469 78 190.69 718
299-W19-70 216-U-8 567615.85 134697.76 214.469 76 191.30 574
209-W18-70 216-U-8 $67815.85 134697.76 214469 74 191.91 53.5
209-W19-70 216-U-8 567615.85 134697.76 214.469 73 192.22 83.7
299-W18-70 216-U-8 567615.85 134697.76 214.469 71 192.83 69.4
209-W10-70 216-U-8 567615.85 134697.76 214.469 70 193.13 81.3
299-W18-70 216-U-8 567615.85 134697.76 214469 69 183.44 55.0
299-W19-70 216-U-8 567615.85 134697.76 214.469 64 184.96 . 57.4
299-W16-70 216-U-8 567615.85 134697.76 214.469 63 185.27 . 47.8
299-W19-70 216-U8 567615.85 134697.76 214.469 49 199.53 ! 1464
299W19-70 216-U-8 567615.85 134697.76 214.469 46 20045 1922.1
299-W19-70 216-L-8 567615.85 134697.76 214469 44.99 200.76 41483
299-W10-71 216-U-8 567616.01 134679.76 214516 87.5 187.85 ° 74.1
299-W19-71 216-U-8 567616.01 134679.76 214516 86.5 188.15 1292
299-W19-71 216-U-8 567616.01 134679.76 214516 855 - 188.46 193.7
299-W19-71 216-U-8 567616.01 134679.76 214516 84.5 188.76 * 1603
299-W19-71 216-U-8 6567616.01 134679.76 214516 83.5 189.07 2703
293-W19-71 216-U8 £67616.01 ,134670.76 214.516 82.5 189.37 330.1
293W19-71 - 216-U-8 567616.01 134679.76 214.516 81.5 189.67 169.8
299W19-T1 | 216-U-8 567616.01 134670.76 214.516 805 189.98 74.1
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Table E-2. Continued. Uranium Cor Data Below was Calculated from U-238 Spectral Gamma Data (Nitrogen and Tc-92 not‘avanable for
these points. R H
Actual i
Sample Aetual
Referenco Point Depth Sampla }
Easting . Northing Sev (Rt below ref Elgvation . | Caleulated U
Borshols Waste Sits (mNADB3(31)) | (mMNADS3(91)) (m NAVDSE) ) (mNAVD38) |  (mgkg)
293-W19-71 216-U-8 567616.01 134679.76 214516 795 19028 -; 765
239-W19-T1 216-U-8 567616.01 134679.76 214516 685 19364 7.8
239-W19-T1 216-U-8 567616.01 134679.76 214.516 675 19384 837
239-W19-T1 216-U8 567616.01 134679.76 214516 655 19455 § 694
283-W19-71 216-U-8 567616.01 134679.76 214516 595 19638 ! 1555
299-W19-71 21608 567616.01 134679.76 214516 585 196.69 } 1029
293-W19-T1 216-U8 $67616.01 134679.76 214516 575 196,99 { 3420
233-W19-71 216-U-8 567616.01 134679.76 214516 585 19729 § 7008
299-W19-71 216-U8 567616.01 134679.76 214,516 55 197.60 837
293-W19-71 216-U8 567616.01 134679.76 214.516 545 197.90 1913
293-W19-71 216-U-8 567616.01 134679.76 214516 535 1%8.21 ¢ 1478
299-W19-71. 216-U8 567616.01 134679.76 214516 525 19851 | 2552
299-W19-71 216-U-8 567616.01 134679.76 214,516 515 18882 § 4495
299W18-71 216-U8 567616.01 134679.76 214.516 4715 20004 !} 3709
299-W18-71 216-U8 567616.01 134679.76 214.518 46.5 20034 | 548.0
c4217 216-U8 £67626.076 134725339 212523 us 20201 1312
c4217 216-U8 567626.076 134725.399 212523 335 20231 | 10188
C4217 216-U8 567626.076 134725.399 212,523 Rs 20262 § 116.6
c4217 216-U8 567626.076 134725.398 212523 31.5 20292 1020
C4218 216-U-8 567632.196 134688910 212.263 5 20083 Y 1020
C4224 216-U-8 567593.278 134702.322 212493 50.5 197.10 } 54.0
C4547 216-U8 567589.255 134701.943 212.365 355 201.54 L 947
C4547 2{6-U-8 567599.255 134701.943 212.365 345 201.85 ) 466.5
C4553 216-U8 567636.668 134646.969 211,635 480 197.00 ‘ 434
4553 216-U8 567636.668 134646.969 211.635 46.0 197.61 ! 218
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Table E-3. Data Compiled for Modeling 216-U-12 Crib.

TLELISTOWT IO 54T

. Uraniu
Actual Actual ! Actual Actual Nitrate/nkrlte m
Actual Actual Sample Samplo . Sampls Sample Tc-99 as Nitrogen (mg/kg
Sample Sample tnterval H ) E g Northing ) [ Actusl Sample Intesval Intervat {pClig) {mgikg) N )
fntarval Interval top bottom midpoint {m {m Elevation | Interval top bottom midpoint Te-99 (pCUg) | MDCMD PRG=40 {mg/kg) | PRG=3 | Uraniu
Boreholo | Wasto Site {ftbgs) (ft bgs) . (ftbgs) (ttbgs) | NAD83(91)} NADSY{31)) (m NAVDS8) (m NAVDES) {m NAVDSS) | (mNAVDSS) | PRG=1pClyg A mgikg RL 2 m MDL
C4715 216U-12 44-45.5 440 455 448 567636.06 134576.03 21137 ! 197.96 197.50 197.73 U 0.664 1 0.5 0.838 ] 0.15
car23 216-U-12 44-455 440 455 448 567707.88 " 13449024 21142 198.01 197.85 197.76 U a.673 5 0.5 0413 0.12
CA724 216U-12 44455 44.0 455 448 567606.09 134470.13 210.83 19742 196.96 197.19 0.993 0.626 829 2 0.501 0.15
C4725 216-U-12 443455 440 455 448 567605.72 134385.16 21049 / 197.08 156.62 196.85 -U 0.629 32 0.5 0.517 0.12
Ca726 216U-12° 41425 41.0 425 418 567556.24 134490.59 210.69 188.19 197.74 197.96 236 - 0.0951 54 10 312 0.15
carar 216-U-12 44455 440 455 448 567470.27 134450.39 21047 197.06 196.60 196.683 U 0.63 37 0.5 0.476 0.15
C4a729 216-U-12 44455 440 455 448 567605.36 134538.29 21120 197.79 197.33 197.56 V] 0.625 6.9 a.5 0.399 0.16
CA730 216-U-12 18195 18.0 195 188 567612.14 134400.27 210.74 20525 204.80 205.03 V] 0.633 U 0.5 0848 0.15
CA730 216-U-12 36-395 38.0 - 395 388 66761214 134450.27 210.74 199.16 198.70 198.93 0.707 0.625 149 2 8.01 0.16
C4730 216-U-12 44455 440 - 45.5 448 567612.14 134490.27 210.74 1687.33 196.87 197.10 U 0.628 109 a.5 3.63 0.16
299- 216-U-12 4-6 40 6.0 50 567606.03 134499.76 210997 . 209.78 209.17 20947 u 0.6 u- 245 1.7 NA
w22-78
299 216-U-12 911 20 110 10.0 567606.03 134499.76 210.997 208,25 207.64 207.95 v 0.1 U 248 1 NA
w2z-18
299- 216-U-12 21-23 210 230 20 567606.03 134499.76 210.997 204.60 203.99 20429 u 03 123 NA 29 NA
wa2-78
299- 216-U-12 38-40.6 8.0 406 393 567606,03 134499.76 210.997 - 199.41 198.62 199.02 094 NA 357 NA 81 NA
w22.78 .
299- 216-U-12 49.5-52 49.5 52.0 508 567606.03 134493.76 210.997 195.91 195.15 195.53 06 NA 553 NA 21 NA
w22-78 . I
Tabls E-3. Continued. Uranium C Dala Below was ¢
Calculated from U-238 Sp ) Gamma Data {Nitrogen and Tc-89 not available for these points.)
Actual i
. Refersnce Sampie Depth | Actual Sample .
Easting (m Northing Polnt Elev (Rbolow ref Elevation Caleulated U
Borehole Waste Site NADS3(91)} (m NADB3(31)) | (m NAVD38) ) {(m NAVDSB) {mgika)
299-W22-75 | 216512 567534.19 134490.42 211.586 81 186.90 149.0
299.W22-75 | 216-U-12 567594.19 13449042 211.586 80 18720 244.3
299.W22-75 | 216-U-12 567594.19 13449042 211.586 79 187.51 422
293-W22-75 | 216-U-12 567594.19 134490.42 211,686 78 187.81 690.6
299W22-75 | 216-U-12 567534.19 13449042 211.586 77 188.12 946.6
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Table E-3. Continued, Uranium Concentration Data Below was
Calculated from U-238 Spectral Gamma Data (Nitrogen and Tc-99 not avafable for these polnts.}
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Actual |
Reference Sample Depth | Actual Sample }
. Essting (m Northing Point Elev {1t below ref Elevation Calculated U

Borshale | Waste Site |  NADS3(91)) {m NADB3(31)) | (m NAVDES) Pt (m NAVDS8) (mg/ka)
299W22-75 | 2168-U-12 567594.19 134490.42 211.586 76 180.42 997.1
299-W22-75 | 216U-12 567594.19 134490.42 211.586 75 188.73 . 9922
299-W22-75 | 216-U-12 567594.19 13449042 211.586 74 189.03 757.4
299-W22.75 | 216-U-12 567594.19 134490.42 211.586 73 189,34 83.7
299-W22.75 | 216-U-12 567594.19 13449042 211.586 72 189.64 899
299W22-75 | 216-U-12 567594.19 134490.42 211.586 K4l 189.95 1108
299W22.75 | 216U-12 567594.19 134490.42 291.586 70 190.25 102.2
299W22-75 | 216-U-12 56759419 134490.42 211.586 69 190.55 120.6
299W22-75 | 216-U-12 567594.19 134490.42 211.586 68 190.86 126.8
209-W22-75 | 216-U-12 567594.19 134490.42 211.586 66 19147 1453
209W22-75 | 216U-12 | * 5675M4.19 134490.42 '211.586 65 1M.77 88.6
209W22-75 | 216U-12 567594.19 134490.42 211.588 81 192,99 492
299-W22-75 | 21612 567594.19 134490.42 211.588 53 19543 201.8
299-W22-75 | 21612 567554.19 134490.42 211.588 52 19574 . 208.6
209-W22-75 | 216-U-12 567594.19 134490.42 211.586 51 196.04 2137
299W2275 | 216-U-12 $67554.19 134490.42 211.586 50 196.35 22718
299-W22-75 | 216-U-12 587594.19 134490.42 211.586 49 196.65 1752
209W22.75 | 216U-12 567594.19 134490.42 211.586 48 196.96 1174
299-W22-75 | 216-U-12 587594.19 134490.42 211.586 47 19726 1248
209-W22.75 | 216-U-12 587594.19 13449042 - 211.586 46 197.57 203.5
209W22-75 | 218-U-12 567594.19 134490.42 211.586 45 197.87 136.3
299-W22.75 | 216-U12 587594.19 13449042 211.586 44 198,17 1882
299-W22.75 | 216-U-12 56759419 13449042 . 211.586 43 19848 1882
299-W22.75 | 218-U-12 $67594.19 134490.42 211.586 44 198.17 184.3
299-W22.75 | 216-U-12 567594.19 134490.42 211.586 43 - 198.48 1802
299W22.75 | 216-U.12 5675%4.19 134480.42 211.586 42 198.78 1190
299W22.75 | 216-U-12 567594.19 134490.42 211.586 41 193.09 128.7
299W22.75 | 216U-12 $67594.19 134450.42 211.586 40 199.39 653
299W22.76 | 216-U-12 567594.19 134450.42 211.586 a9 199.70 80.6
209W22-75 | 216-U-12 £§67594.19 134450.42 211.588 s 200.00 902
299-W22-75 | 216-U-12 567594.19 134450.42 211.588 7 20031 499
200-W22-75 | 216-U-12 56759419 134490.42 211.586 3N 202.14 96.0
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Tabla E-3, Contlnued, Uranium Concentration Data Below was A
Calcutated from U-238 Spectral Gamma Data (Nitrogen and T¢-99 not available for these points.) '
Actual '
Referonce Samplo Depth { Actual Sample i
Easting (m Northing Polint Elev (ft Delow ref Elevation Calculated U
Borshole | Wastoe Site NAD83(91)) (m NADS3{31)) | (m NAVDESS) ety {m NAYDSB) {mgkg)
299W22.75 | 216-U-12 667594.19 13449042 211.586 30 20244 53.8
299-W22-75 | 216-U-12 567594.10 134490.42 211.586 29 202.75 69.3
299-W22.75 | 216-U-12 567594.19 134490.42 211.586 20 20549 a719.3
299-W22-75 | 216-U-12 567694.18 134480.42 211.586 19 205.79 961.7
299W22.75 | 216-U-12 567694.19 134490.42 211.586 18 206.10 5703
299-W22-75 | 216-U-12 567594.19 134490.42 211.586 7 20640 163.2
299-W22-75 | 216-U-12 56759419 13449042 211.586 81 186.90 1231
209-W22-75 | 216-U-12 £67594.19 13449042 211.586 80 187.20 261.0
293-W22.75 | 216-U-12 56759419 13449042 211.586 79 187.51 a55.8
299W22-15 | 216-U-12 ' 567594.19 13449042 211.586 78 187.81 7054
299-W22-75 | 216-U-12 567594.19 13449042 211.586 n 188.12 9186
299-W22-75 | 216-U-12 567594.19 134490.42° 211.586 76 188.42 898.6
299-W22-75 | 216-U-12 567594.19 13449042 211.586 7% 188.73 9528
209W2-75 | 216012 567594.19 134490.42 211.586 I 189.03 7805
200-W22-75 | 216U-12 . 567594.19 134490.42 211.586 7 189.34 1329
299-W22-15 | 216-U-12 567594.19 13449042 211.586 72 189.64 84.9
299-W22-15 { 216-U-12 567594.19 - 134490.42 211.586 7 189.95 100.9
299-W22-75 | 216-U-12 587594.19 134490.42 211.586 70 190.25 751
299W22-75 | 216-U-12 567594.19 134490.42 211.586 69 180.56 1157
209-W22-75 | 216-U-12 567594.19 134490.42 211.586 68 190.86 © 109.6
209W22-75 | 216-U-12 567594.19 134490.42 211.586 67 191.16 80.9
299w22-75 | 216-U-12 567594.19 134490.42 211.586 66 19147 1736
299-W22-75 | 216-U-12 567594.19 134490.42 211.586 65 191.77 1243
C4228 216-U-12 567574.63 13450234 210.77 415 198.12 1414
C4228 216-U-12 567574.63 13450234 210.77 40.5 19843 180.7
C4228 216-U-12 567574.63 13450234 210.77 95 198.713 180.7
C4228 216-U-12 5§67574.63 13450234 210.77 385 199.04 1516
C4228 216-U-12 567574.63 134502.34 21077 7.5 199.M4 1181
C4228 216-U-12 567574.63 13450234 210.77 365 199.64 641
C4228 216-U-12 667574.63 134502.34 210.77 U5 200.25 730
C4228 216-U-12 §67574.63 13450234 210.77 s 200.56 169.1
C4228 216-U-12 567574.63 134502.34 210.77 a2s 200.86 4956
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Table E3. Continued, Uranium Concentraion Data Balow was

§
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Calatated from U-238 Speciral Data (Nitrogen and Tc-89 not available fo these polnts.)
' ‘Easting(ry 'f oithing . %N'EP mm
-Borehots: | WastoSite | NADE3(BI)} [ (m RADEI(E1)) if @-JN_A!E:;D - RN
C4228 | 216U412 | 56757463 134502.34 21077 45 203.30 70.0
Ci232 | 218U-12 | 567566712 | 134504.128 21075 40 198,56 1.5
Ci222 | 218012 | 567568712 | 134504.128 210.75 39 19886 2263
caz2 | 218U-12 | 567568712 134504128 210.75 38 199.17 207
CA232 216U-12 567568.7112 134504.128 210.75 3r.01 19947 4.6
C4232 | 2164412 | 567568712 | 134504.128 21075 36.01 19977 2004
C4232 | 216U12 | 567568712 | 134504128 21075 . 3501 20008 1284
4232 218-U-12 567568.712 134504.128 210.75 3 200.39 nwa
C4232 216-Y-12 567568.712 134504.128 210.75 28 202,22 439
Cizmz | 216U12 | 567568712 | 134504128 21075 2z 20252 846
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The horizontal datum used for all the boreholes and wells is NAD83(91) with coordinates
referenced to the Washington State Plane Coordinate system (South Zone). The vertical datum
used for all the boreholes and wells is North American Vertical Datum of 1988 (NAVDS88). To
convert feet to meters, feet were multlphcd by 0.3048. The depth of the sample was subtracted
from the ground surface or top of casing elevation (whichever was appropriate).

Table E4. List of Tc-99 Conversions,

Woll !dentlﬂcatio.n Number I Actuaj Sample Convorted'Tc-
(Well Name) Waste Site Interval {ft bgs) Tc-99 (ug/g) 99 (pCilg)

A9797 (299-W13-96) 2168-U-1/216-U-2 151017 0.000750 12.72
A9797 {299-W19-96) 216-U-1/216-U-2 221024 0.002890 49.01
A9797 {299-W19-96) 216-U-1/216-U-2 2410 5-27 0.001940 32.90
A9797 {299-W19-96) 216-U-1/216-U-2 270295 0.005810 98.54
A9797 (299-W19-96) 216-U-1/216-U-2 29.510 32 0.006300 106.85
A9796 (299-W19-94) 216-U-8 3010 32 0.003170 19.84
A9796 (299-W19-84) 216-U-8 N5t 36 0.000204 3.46

Table E-5. List of U-238 Conversions,

: Actual Sample U-233
Woll identification Depth concantratlon Converted U
Number (Woell Name) Waste Sito (7t below ref pt) (pClig) {(mg/kg)

CA201 216-U-1/216-U-2 445 50.6520 150.9
C4201 216-U-1/216-U-2 435 155.1551 462.4
C4201 216-U-1/216-U-2 42.5 47.4529 1414
C4201 216-U-1/216-U-2 415 126.3634 376.6
C4201 216-U-1/216-U-2 39.5 147.1574 438.5
C4201 216-U-1/216-U-2 38.5 59,7160 ’ 178.0
C4201 216-U-1/216-U-2 36.5 31.9907 95.3

c4a201 -216-U-1/216-U-2 355 21.8603 65.1

C4203 216-U-1/216-U-2 46 33.7480 100.6
C4203 216-U-1/216-U-2 45 33.7480 100.6
C4203 216-U-1/216-U-2 44 25.9223 772

C4203 216-U-1/216-U-2 40 65.8253 196.2
C4203 216-U-1/216-U-2 | 39 119.2324 355.3
C4203 216-U-1/216-U-2 38 388.6901 1158.3
C4203 216-U-1/216-U-2 36 63.1903 1883
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Table E-5. List of U-238 Conversions.

Actual Sample U-238
Waell Identification Depth . concentration . Converted U
Number (Well Name) Waste Site {ft below ref pt) ‘(pCl/g) {mg/kg)
C4203 216-U-1/216-0-2 35 29.8352 88.9
4203 216-U-11216-U-2 34 30.3243 804
C4203 216-U-1/216-U-2 33 20,0531 59.8
C4203 216-U-1/216-U-2 32 102.2221 3046
C4203 216-U-1/216-U-2 3 31.7916 04.7
C4204 216-U-17/216-U-2 46 26,6590 79.4
C4204 216-U-1/216-U-2 26 34.1235 101.7
C4204 216-U-1/216-U-2 44 27,1921 810
C4204 216-U-1/216-U-2 443 26.6590 79.4
C4205 216-U-1/216-U-2 425 33.8599 100.9
C4205 216-U-1/216-U-2 415 21.9094 65.3
C4207 | 216-U-1/216-U-2 425 25.0594 74.7
C4207 216-U-1/216.U-2 415 31.9907 95.3
C4207 216-U-1/216-U-2 315 23.9931 71.5
C4548 216-U-1/216-U-2 53 51.9723 154.9
C4548 216-U-1/216-0-2 52 30.5055 90.9
A4947 (299-W19-15) 216-U-1/216-U-2 59 18.7187 55.8
A4947 (299-W18-15) 216-U-1/216-U-2 71 - 23.7104 70.7
ATT72 (259-W18-72) 216-U-1/216-U-2 13 55.1938 164.5
ATTT2 (299-W19-72) 216-U-1/216-U-2 37 21091.2079 62851.8
A7772 (299-W19-72) 216-U-1/216-U-2 38 23620.8341 -70390.1
ATT72 (299-W18-72) 216-U-1/216-U-2 39 24875.9295 74130.3
ATT72 (299-W19-72) 216-U-1/216-U-2 40 26862.2471 80049.5
ATTT2 (299-W19-72) 216-U-1/216-U-2 41 25028.3789 74584.6
ATT?2 (299-W19-72) 216-U-1/216-U-2 42 12147.0339 36188.2
AT772 (299-W19-72) | 216-U-1/216-U-2 43 16424.9202 48946.3
ATT72 (299-W19-72) 216-U-1/216-U-2 44 . 9082.7257 - 27066.5
AT7772(299-W19-72) | 216-U-1/216-U-2 45 1934.6419 5765.2
ATTT2 (299-W19-72) 216-U-1/216-U-2 46 1565.7075 4665.8
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Table E-5. List of U-238 Conversions,

) : - | Actual Sample U-238 - : -
" Well identification - . : Depth . concentration - Converted U
- Number (Welf Name) -| . Waste Site (ft belowrefpt) |- -~ - (pClg) - - {mg/kg)

AT772 (299-W18-72) 216-U-1/216-U-2 - 47 1304,7186 3888.1
ATT72 (299-W19-72) 216-U-1/216-U-2 48 1026.0355 3057.6
A7772 (299-W19-72) 216-U-1/216-U-2 49 ' ;1350.7994 40254
ATTT2 (299-W19-72) 216-U-1/216-U-2 50 976.1876 2909.0
ATTT2 (209-W19-72) 216-U-1/216-U-2 85 202.5766 603.7
ATTT2 {299-W19-72) 216-U-1/216-U-2 56 78.0933 2327
ATTT2 (299-W19-72) 216-U-1/216-U-2 57 35,9528 107.1
A7ﬁ2 (299-W19-72) 216-U-1/216-U-2 5'8 224228 66.8
ATTT2 (299-W19-72) 216-U-1/216-U-2 59 35.5672 106.0
A7772 (299-W19-72) 216-U-1/216-U-2 60 324744 96.8
ATT72 (299-W19-72) 216-U-1/216-1-2 61 34.7940 103.7
AT772 (299W19-72) | 216-U-1/216-U-2 62 | 22,0362 65.7

- ATTT2 (299-W19-72) 216-U-1/218-U-2 63 13.1444 9.2
ATT72 (253-W19-72) 216-U-1/218-0-2 65 23.1960 £9.1
ATTT2 (299-W18-72) 216-U-1/216-U-2 66 13.5310 403
ATT72 (299-W19-72) 216-U-1/216-U-2 §7 : 14,6908 438
ATTT2 (299-W19-72) 216-U-1/216-U-2 _69 22,0362 65.7
ATT72 (299-W19-72) 216-U-1/216-U-2 _70 39.4332 . 117;5
ATTI2 (299-W19-72) | 216-U-1/216-U-2 " 33.6342 100.2
ATT72 (299-W19-72) 216-U-1/216-U-2 72 13.5310 © 403
ATT72 (299-W19-72) 216-U-1/216-U-2 73 19.3300 §7.6
A7772 (299-W19-72) 216-U-1/216-U-2 74 14.3042° 42,6
AT772 (299-W19-72) 216-U-1/216-U-2 54.67 202.5786 603.7
AT772 (299-W18-72) 216—U—1121 6-U-2 54 459.2813 - 13687
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Table E-5. List of U-238 Conversions.
S | Actual Sample . " y-238 N .
Well identification AT - . Depth " | 'concentration - Converted U -

. Number {Well Nams) " Waste Slte {ft below rof pt} -+ (pClg) : (mgkg). -
AT772 (299-W19-72) 216-U-1/216-U-2 53 1533.1248 4568.7
AT772 (289-W19-72) 216-U-1/216-U-2 52 1068.1771 3183.2
A7772 (299-W19-72) 216-U-1/216-U-2 51 964.1815 28733
A7773 (299-W19-73) 216-U-1/21 G-U-Z 43 87,7583 261.5

| ATI73 (299-W19-73) 216-U-1/216-U-2 44 46.0055 1371
ATTT3 (299-W19-73) | 216-U-1/216-U-2 45 37.1136 110.6
A7773 (299-W19-73) 216-U-1/216-U-2 48 28,6084 85.3
ATT7T3 (299-W19-73) 216-U-1/216-U-2 47 253816 87.6
A7773 (299-W15-73) 216-U-1/216-U-2 48 20.4898 61.1
AT7773 (293-W19-73) 216-U-1/216-U-2 49 13.5310 403
AT773 (299-W19-73) 216-U-1/216-U-2 50 15.8506 47.2
A7773 (299-W19-73) 216-U-1/216-U-2 51 20.4838 61.1 -
A7773 (299-W19-73) 216-U-1/216-U-2 52 228094 68.0
A7773 (293-W19-73) 216-U-1/216-L-2 53 18.9434 56.5
ATIT3 (299W1973) | 216-U-1216-U2 54 15.8506 472
AT773 (299-W19-73) 216-U-1/216-U-2 55 17.7836 53.0
AT7773 (299-W19-73) 21§-U~11216-U-2 56 23,5826 703
AT773 (299-W19-73) 216-U-1/216-U-2 57 30.5414 91.0
ATT73 (209-W19-73) 216-U-1/216-U-2 58 11,8846 35.7
ATT73 (209-W19-73) 216-U-1/216-U-2 59 15.8506 47.2
AT773 (299-W19-73) 216-U-1/216-U-2 64 15.0774 44.9
ATT73 (289-W19-73) 216-U-1/216-U-2 68 15.0774 449
A7773 (299-W19-73) 216-U-1/216-U-2 70. 123712 369 .
ATT73 (299-W19-73) 216-U-1/216-U-2 71 14,6908 438
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Table E-5. List of U-238 Conversions.

) oL .~ .| Actual Sample | - ~ 0-238 X
. Welildentiflcaton - | .. - %" - Depth | i concentration - | .ConvertedU
. Number (Well Name) | " WasteSite - -| {ft below ref pt) - {pCilg) - (mgfkg)

ATT?3 (299-W19-73) | 216-U-1/216-U-2 72 20,1032 59.9
ATTT3 (299-W19-73) | 216-U-1/216-U-2 73 13.1444 39.2
ATT73 (209-W19-73) | 216-U-1/216-U-2 74 15.4640 46.1
ATT73 (209-W19-73) | 216-U-1/216-U-2 75 12.7578 38.0
c4219 216-U-8 45.5 167.5956 499.4
c4219 216-U-8 445 283.2494 844.1
ca219 216-U-8 435 3137.4647 9349.6
c4219 216-U-8 425 870.2153 25032
c4219 216-U-8 415 11275777 3360.2
c4219 216-U-8 40.5 1809.2408 5391.5
c4223 216-U-8 41 229.1244 682.8
ATT70 (209-W19-70) - 216-U-8 2017 38.5267 114.8
ATT70 (299-W19-70) 216-U-8 90 48.9610 1459
ATT70 (299-W19-70) 216-U-8 89 36.1188 107.6
ATT70 (299-W19-70) 216-U-8 88 29,6077 88.5
ATT70 (299-W19-70) 216-U-8 86 - 18.4607 55.0
ATT70 (299-W19-70) 216-U-8 84 21.6713 64.6
ATTT0 (299-W19-70) 216-U-8 83 21,6713 646
ATT70 (299-W19-70) 216-U-8 82 24.8818 744
ATT70 (299-W19-70) . 216-U-8 80 39.3203 1172
ATTT0 (299-W19-70) 216-U-8 78 24.0792 718
ATTTO (299-W19-70) 216-U-8 76 19.2633 574
ATT70 (299-W19-70) 216-U-8 74 17.8471 53.5
ATT70 {209-W19-70) 216-U-8 73 28.0924 83.7
ATTT0 (299-W19-70) - * 216-U-8 71 23.2765 69.4
ATTT0 (299-W19-70) 216-U-8 70 27.2897 813
ATTT0 (299-W19-70) - 216-U-8 69 18.4607 55.0
ATTTO (299-W19-70) 216-U-8 64 19.2633 574
ATT70 (299-W19-70) 216-U-8 63 16.0528 47.8
- ATT70 (299-W19-70) " 216-U-8 49 49,1277 1464
AT770 (299-W19-70) 216-U-8 46 645.0120 1922.1
ATT70 (299-W19-70) 216-U-8 - 44.99 1392.0593 41483
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Table E-5. List of U-238 Conversions.

- T A Actual Samplo U-238 _ -
-Well Identification . - Depth . . . -concentration Converted U
Number (Well Nama) | = . Waste Site (ftbelowretpt) | . .~  (pClig) {(mgikg} -
ATTT1(299-W19-71) 216-U-8 875 24,8818 74.1
ATTT1 (299-W19-71) 216-U-8 86.5 43.3425 1292
AT774 (299-W19-71) 216-U-8 85.5 65.0138 193.7
A77T7T1 (299-W19-71) 216-U-8 84.5 53.7769 160.3
ATTT1 (299-W19-71) 216-U-8 83.5 90.6983 270.3
A7TT1 (299-W19-T1) 216-U-8 82.5 110.7643 330.1
ATTT1 (299-W19-T1) 216-U-8 815 56.9874 169.8
A7771 (299-W19-71) 216-U-8 80.5 24.8818 74.1
ATT71 (299-W19-71) 216-U-8 79.5 25.6845 76.5
AT771 (299-W19-71) 216-U-8 68.5 24.0792 718
AT771 (299-W19-71) 216-U-8 67.5 28.0924 83.7
ATT71 (299-W19-71) 216-U-8 65.5 23.2765 69.4
AT771 (299-W19-71) 216-U-8 59.5 52.1716 155.5
AT771 (299-W19-71) 216-U-8 58.5 34.5135 102.9
ATTT1 (299-W19-71) 216-U-8 5715 1147775 342.0
AT711 (299-W19-T1) 216-U-8 56.5 2351734 700.8
ATT71 (299-W19-71) 216-U-8 55.5 28.0924 83.7
A7771 (299-W19-71) 216-U-8 54.5 64.2112 191.3
ATT71 (299-W19-T1) 216-U-8 53.5 49.6119 147.8
A7T71 (299-W19-71) 216-U-8 52.5 - 85.6420 255.2
ATT71 (299-W19-71) 216-U-8 51.5 150.8490 4495
AT771(299-W19-71) 216-U-8 47.5 124.4625 370.9
ATT71 (299-W19-71) 216-U-8 46.5 183.8993 548.0

C4217 216-U-8 34.5 44.0191 131.2
C4217 216-U-8 33.5 341.8815 1018.8
c4217 216-U-8 32.5 39.1281 116.6
c4217 216-U-8 31.5 34.2371 102.0
Cc4218 216-U-8 37.5 34.2371 102.0
C4224 216-U-8 50.5 18.1359 54.0
CA4547 216-U-8 35.5 31.7916 94.7
C4547 216-U-8 34.5 156.5285 466.5
C4553 216-U-8 48 16.5828 49.4
C4553 216-U-8 46 9.3279 278
ATTT5 (299-W22-75) 216-U-12 81 49.9839 149.0
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Table E-5. List of U-238 Conversions.

216-U-12

o .. | Actual Sample | . - U238 A
- Well identification o W Depth , concantration Converted U

Number (Wall Nama) -~ Waste Site | (Rbelowrefpt) | " {pClg) - (mofkg)
ATT75 (299-W22-75) 216-U-12 80 80.9657 2413
AT7T5 (299-W22-75) 216-U-12 79 114.8390 3422
AT7T75 (299-W22-75) 216-U-12 78 231.7435 690.6
AT775 (299-W22.75) 216-U-12 7 317.6663 946.6
ATTT5 (299-W22-75) 216-U-12 76 334.6030 997.1
ATTTS (299-W22-75) 216-U-12 75 332.9506 9922
ATT75 (299-W22.75) 216-U-12 74 254.0504 7571
ATTTS (299-W22-75) 216-U-12 73 28.0901 83.7
ATTTS (299-W22-75) 216-U-12 72 30.1556 89.9
ATTTS (299-W22-75) 216-U-12 g 37.1781 110.8
ATTT5 (299-W22-75) 216-U-12 70 34.2865 102.2
ATTTS (299-W22-75) 216-U-12 69 40.4828 1206
ATTT5 (299-W22-75) 216-U-12 68 42,5483 1268
ATTIS (299-W22-75) - 216-U-12 66 48,7446 1453
ATTT5 (299-W22-75) 216-U-12 65 29,7425 88.6
ATTT5 (299-W22-75) 216-U-12 61 16.5236 49.2
ATT75 (299-W22-75) 216-U-12 53 67.7218 201.8
ATT75 (299-W22-75) 216-U-12 52 69.9863 208.6
ATTT5 (299-W22-75) 216-U-12 51 71.7168 2137
A7775 (299-W22-75) 216-D-12 50 76.4479 227.8
ATT75 (299-W22-75) 216-U-12 49 58.7949 1752
ATTT5 (299-W22-75) 216-U-12 48 39.3047 1174
ATTT5 (299-W22-75) 218-U-12 47 41.8820 124.8
AT775 (299-W22.75) 216-U-12 46 68.2999 203.5
ATT75 (299-W22-75) - 216-U-12 45 45,7480 136.3
ATT75 (299-W22.75) 216-U-12 44 63.1452 188.2
ATTT5 (299-W22-75) 216-U-12 43 63.1452 188.2
ATTT75 (299-W22.75) - 216-U-12 44 61.8565 184.3
ATT75 (299-W22-75) 216-U-12 43 63.1452 188.2
ATTT5 (299-W22-75) 216-U-12 42 39.9490 119.0
ATTTS (299-W22-75) 216-U-12 41 425264 v 126.7
ATTT5 (299-W22-75) 216-U-12 40 219075 65.3
ATTT5 (299-W22-75) 216-U-12 39 27.0622 80.6
ATTT5 (299-W22-75) 38 30.2839 90.2
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Tabte E-5. List of U-238 Conversions.

L o . Actual Sample |- U238 - AP
Well Identification . . Depth concentration Converted U
Number (Well Name) . | -~ Waste Site {ft bolow ref pt) (pCl/p) - (mplkg)
AT775 (299-W22-75) 216-U-12 37 16.7528 49.9
A7775 (299-W22-75) 216-U-12 31 322169 96.0
A7775 (299-W22-75) 216-U-12 30 18.0415 53.8
A7775 (299-W22-75) 216-U-12 29 23.2461 69.3
ATTTS (299-W22-75) 216-U-12 20 328.6368 979.3
ATTT5 (299-W22-75) 216-U-12 19 324.7467 967.7
ATTT5 (299-W22-75) 216-U-12 18 191.3686 5703
ATTT5 (299-W22-75) 216-U-12 17 54,7688 163.2
ATTTS5 (209-W22-75) 216-U-12 81 41.3090 1231
AT775 (299-W22-75) 216-U-12 80 87.5751 261.0
ATT75 (293-W22-75) 216-U-12 79 119.3830 355.8
A7775 (299-W22-75) 216-U-12 78 236.70086 705.4
A7775 (299-W22-75) 216-U-12 77 308.5783 919.6
ATT75 (299-W22-75) 216-U-12 76 301.5558 898.6
A7775 {299-W22-75) 216-U-12 75 319.7317 952.8
A7775 (299-W22-75) 216-U-12 74 261.8991 7805
A7775 (299-W22-75) 216-U-12 73 44.6137 1329
AT7775 (299-W22-75) 216-U-12 72 28,5032 84.9
AT775 (299-W22-75) 216-U-12 71 33.8734 100.9
AT7775 (299-W22-75) 216-U-12 70 25,1985 75.1
A7775 (299-W22-75) 216-U-12 69 38.8305 115.7
A7775 (299-W22-75) 216-U-12. 68 36.7650 109.6
A7775 (299-W22-75) 216-U-12 67 30.1556 89.9
AT7775 (299-W22-75) 216-U-12 66 58.2457 1736
A7775 (299-W22-75) 216-U-12 65 41.7221 1243
CA4228 216-U-12 415 474428 1414
Cc4228 216-U-12 405 60.6485 180.7°
C4228 218-U-12 395 60.6485 180.7
ca228 216-U-12 385 50.8665 1516
C4228 216-U-12 375 39.6172 11841
C4228 216-U-12 36.5 21,5204 64.1
c4228 216-U-12 345 24.4905 73.0
C4228 216-U-12 335 56.7357 169.1
C4228 216-U-12 325 16.6294 49.6
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. Table E-5. List of U-238 Conversions.
,' R T Tacuasampe | - u2ms | .
- Wall Identification = |- .. . - 0| - Depth - _concentratlon  : Converted U
Number (Well Name) . Waste Site (it below ref pt) - (pCHg) -.. . (mglkg)
C4228 216-U-12 245 23.4768 70.0
. C4232 216-U-12 40 37.4053 115
| i C4232 216-U-12 39 75.9441 2263
! C4232 216-U-12 a8 77.0776 2297
C4232 - 216-U-12 37.01 31.7378 94.6
C4232 216-U-12 36.01 © 70.2766 209.4
c4232 216-U-12 35.01 43.0728 128.4
C4232 216-U-12 34 26.0704 77
, C4232 216-U-12 28 14,7354 439
! C4232 216-U-12 27 31,7378 94.6
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