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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 confinnation of remedies at select soil waste 
sites within the 200-UW-I Operable Unit (OU). 

Characterization was performed in accordance with the draft Sampling and Analysis Plan/or the 
U Plant Closure Area Waste Sites (SAP) (DOFJRL-2003-S1). 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 tn Tabla 1-1 Summary of Data Needs 
DOEJRL-2003-51 • 

Sites Identified for the Engineered ~rrier AltematiVfl 

216-U-1/216-U-2 Cribs 1) Use ground-penetrating radar (GPR) analyses to Identify the locations of 
Vncluding 241-361 underground anomalies. J 

Settling Tank) 
2) Use geophysical techniques to determine an Initial area of lateral contamination for 
Input to lhe barrier design. 

3) Using auger drilling techniques: 

a. Collect samples at nine (9) locations as Identified In lhe Sampling and Analysis 
Plan (SAP), Appendix A. At one location, sample at 11, 31, 36, and 43 ft below 
ground surface (bgs). Sample the remaining eight (8) locations at approximately 45 ft 
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 reQuesled reporting other metals from the Inductively coupled 
plasma-mass spectroscopy (ICP-MS) method such as barium, chromium (total), 

I 
cobalt, copper, lead, manganese, nickel, selenium, silver, strontium, thallium, 
titanium, vanadium, and z:inc. 

c. To support waste management decisions. the following contaminants of Interest 
{COis} would also be analyzed: acetone, bromomelhane, chloromethane, 
D1-n-butylphthalate, methylene chloride, pentachlorophenol (DO37), 
tetrachlomelhene (DO39), and toluene. 

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

2) Use 241 •U-361 Settling Tank characterization data plus drive casing data from the 
site perimeter. Use spectral gamma logging data to Identify an appropriate sample 
location and collect one analytical soil sample for lab analysis. (Nole: The collection 
of the soil sample was not In lhe scope of this field Investigation.) 

1-1 

I 

I I 
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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 anomalies. 

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

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. Sample the remaining eight (8) locations at 
approximately 45 ft bgs or the maximum contaminant depth, based on 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 ICP-MS method such as 
barium, chromium (total), cobalt, copper, lead, manganese, nickel, selenium, silver, 
strontium, thallium, titanium, vanadium, and zinc. 

c. To support waste management decisions, the following COis would also be 
analyzed: acetone, bromomethane, chloromethane, Di•n-bu!ylphthalate, methylene 
chloride, pentachlorophenol (0037), tetrachloroethene (0039), and toluene. 

216-U-12 Crib 1) Use GPR analyses to Identify the locations of underground anomalies. 

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

3) Using auger drilling techniques: 

a. eonect samples at nine (9) locations as Identified In the SAP, Appendix A. At one 
location, sample at 19, 39, and 45 fl bgs. Sample 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, nilrogen as 
nitrate/nitrile, mercury, cadmium, uranium (metal), U-235, U-238, antimony, and 
arsenlc. 

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. 

c. To support waste management decisions, the following COis would also be 
analyzed: acetone, bromomethane, chloromethane, Di-n-butylphthalate, methylene 
chloride, pentachlorophenol (0037), tetrachloroethene (0039), and toluene. 

Sites ldentlned for the Removal, Treatment. and Disposal AltemaUve" 

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

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

216-U-48 French Drain Use geophysical techniques to verify slle boundaries and underground utilities. 

UPR~200-W-33 Use geophysical techniques to verify site boundaries and underground utilities. 

UPR-200-W-55 Use geophysical techniques to verify site boundaries and underground utilities. 

216-U-5 Trench Use geophysical techniques to verify site boundaries. • 
1-2 
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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 
DOEJRL-2003-51 • 

216-U-6 Trench Use geophysical techniques to verify site boundaries. 

216-U-15 Trench Use geophysical techniques to verify site boundaries. 

Sites Identified for the Maintain Existing Soll Cover, lnstltutlonal Controls, and Monitored Natural 
Attenuation Alternative" . 

216-U-16 Crib Use GPR analyses to Identify the locations of underground anomalies. 

216-U-17 Crib Use GPR analyses to Identify the locations of underground anomalies. 

200-W•71 Pit Use GPR analyses to Identify the locations of underground anomalies. 

2607 W5 Septic Tank Use GPR analyses to Identify the locations of underground anomalies. 
and Tile Field 

Sites ldenUfled for the No Action AltematlveD 

200-W-SUPR I Use GPR analyses to Identify the locations of underground anomalies. 

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

Figure l~l, reprinted from the Proposed Plan for 200 UW 1 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-S 1. 

1.1 PURPOSE OF FIELD INVESTIGATION 

The purpose of this investigation is to providcana)y1ical 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 confinnation of remedies. This data will also support waste designation, disposal, 
and waste management decisions. 

1.2 REPORT OVERVIEW 

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

. • Section 2.0 describes the field activities perfonned at the waste sites. 

• . Section 3.0 presents the results of the field activities. 

• Section 4.0 discusses borehole decommissioning activities . 

1-3 · 
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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 containing detailed infonnation regarding specific 
components of the field investigations: . 

• Appendix A: Presents the borehole 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 ofvadose zone contaminants of 
concerns at the 216-U•l/216-U-2, 216-U-8, and 216-U-12 sites . 

1-5 



.Page 15 of 185 of: I'.AOl 9179"14 

D&D-27783, Rev. 0 

• 
This page intentionally left blank. 

1. • 
1-6 



l/age 16 of;; 185 of MOl.91'19'14 

• 

• 

D&D-27783, Rev. 0 

2.0 DESCRIPTION OF FIELD ACTIVITIES 

Field activities perfonned 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 perf onned in accordance 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 Techniques (CP-GPP-EE-01-1.6). 

• Waste containment,labeling, and tracking activities were perfonned 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 oflnvestigation Derived Waste .. 
(Ecology et al. 1999). 

• Waste management activities at the sites were performed in accordance with Environmental 
Protection Processes (HNF-PRQ.;J 5333) 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/or the 
U Plant Closure Area Waste Sites (WMP-18128). 

The sections below describe the sampling techniques and strategies used for the field activities. 

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 (EMJ}, 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 detennined the selection of the specific geophysical 
techniques used at that site. 

2-1 
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Over each of the sites, regularly spaced location control points, ref erred 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 OPR 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. 

Oeonics EM61 data are coUected 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? 

Oeonics 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 I .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.S 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 
SO to 60 ft below ground surface (bgs). The SOLS 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 
(NA VD88) 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). 

Well 
lnlllal Geophyslcal 

Stoller Geophysical Identification Total Depth Logging 
Number (Well 

Waste Site Area (ft bgs) 
Geophysical Interval Logging Report 

Name} Logging Date (ft bgs) Number 

C4201 216-U-1'216-U-2 50.4 2/3/04 0.5-48.87 GJ0-2004-575-T AC 

C4202 UPR-200W-19 50.1 2/24/04 0-48.39 OJ0-2004-600-T AC 

C4203 216-U-11216-U-2 50.2 2/11/04 0-49 OJ0-2004-588-TAC 

C4204 216-U-1/216-U-2 50.5 . 2/3/04 1-49.12 GJ0-2004-574-TAC 

C4205 216-U-1/216-U-2 50.1 3/10/04 0.5-48.85 DOE-EM/GJ612~200 
4 

C4206 UPR-200W-19 50.4 2/26/04 0-49.33 GJ0-2004-608-T AC 

C4207 216-U-1/U-2 50.4 2/26/04 0.5-48.65 OJ0-2004-607-TAC 

C4208 216-U-1/U-2 50.8 3/11/04 ()-49.38 DOE-EM/GJ616-200 
4 

C4209 216-U-361 50.5 2/6/04 0.5-48.83 GJ0-2004-584-TAC 

C4210 216-U-361 50.4 2/6/04 0.5-46.83 GJ0-2004-58S-TAC 

C4211 216-U-361 50.9 2/10/04 0.5-49.50 GJ0-2004-586-T AC 

C4212 UPR-200W-19 50.2 2/26/04 0.5-48.58 GJ0-2004-SgiJ-TAC 

C4213 216-U-361 50.0 3/2/04 0-49.05 GJ0-2004-605-T AC 

C4215 216-U-361 49.9 3/1/04 0-48.45 GJ0-2004-606-T AC 
. 

C4217 216-U-S 50.3 2/2/04 0.5-48.91 GJ0-2004-572-T AC 

C4218 216-U-8 50.3 2/2/04 0.5-48.9 GJ0-2004-573-TAC 

C4219 216-U-8 50.5 1/27/04 0.5-48.5 GJ0-2004-571-TAC 

C4221 216-U-S 50.2 3/11/04 0-48.86 
DOE-EM/GJ615-200 

4 

C4222 216-U-8 50.0 3/15/04 0-49.10 DOE-EM/GJ614-200 
4 

C4223 216-U-8 56.6 3/16/04 0-54.08 DOE-EM/01621-200 
4 

C4224 216-U-8 55.0 3/16/04 0.5-54.62 DOE-EM/01619-200 
4 

C4225 216-U•12 50.0 1/26/04 1-48 GJ0-2004-563-T AC 

C4226 216-U-12 50.5 1/26/04 0.5-48.5 GJ0-2004-564-TAC 

C4227 216-U-12 50.5 1/26/04 0.5-48.5 GJ0-2004-565-TAC 

C4228 216-U-12 50.5 1/27/04 0.5-48.5 GJ0-2004-566-T AC 

C4229 216-U-12 50.6 3/17/04 0-49.14 DOE-EM/GJ620-200 
4 

• 
C4231 216-U-12 50.0. 5/13/04 049.5 DOE-EM/GJ661-200 

4 

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

Well Initial Geophysical Stoller ~physical Identification Total Depth Logging 
Number (Well Waste Site Area (ft bgs) Geophysical Interval Logging Report 

Name) 
Logging Date (ft bgs) Number 

C4232 216-U-12 50.2 3/18/04 o-49.21 
DOE-EM/GJ6 l 8-200 

4 

C4547 216-U-8 50.2 1/27/04 0.5-48.5 GJ0-2004-570-T AC 

C4548 216-lJ..1/U-2 60.0 6/1/04 0-59.6 DOE-EM/01679-200 
4 

C4549 216-U-1/U-2 50.0 5/28104 0.5-49.57 
DOE-EM/GJ675-200 

4 

C4550 216-U-1/U-2 50.0 5127/04 0-49.12 DOE-EM/GJ674-200 
4 

C4551 216-U-8 60.0 5/26/04 0-~9.57 
DOE-EM/GJ669-200 

4 

C4552 216-U-8 60.0 5/13/04 0-59.56 DOE-EM/GJ656-200 
4 

C4553 216-U-8 60.0 5/13/04 0-59.14 DOE-EM/GJ657-200 
4 

C4554 216-U-8 60.0 5/14/04 0-59.57 
DOE-EM/OJ6S8-200 

4 

C4555 216-U-12 50.0 5/12/04 0-49.63 
DOE-EM/GJ659-200 

4 

C4556 216-U-12 50.0 5/12/04 o-49 
DOE-EM/OJ660-200 

4 

Stoller Geophysical Services of Grand Junction, Colorado, conducted the geophysical Jogging of 
the DPT casings (216 U 1 and 216 U 2 crib area), 299 W19 70 (216 U 8 crib) and 299 Wl9 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 cffon. 

• 

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 
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tank material will degrade the energy of the neutron. Very slow-energy neutrons are kno"'n as 
thermal neutrons, and slightly higher energy neutrons are known as epithennal 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/programslhanfD 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 
sampkd 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 ''puren 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 determine the net count rate, counting error, 
and minimum detectable activity. 

Va!ues 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/or Characterization of Subsurface Contamination atthe Hanford Site, 
(GJQ.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 ~orrection factors. The minimum detection level (MDL) of a radionuclide represents 
the lowest concentration at which the positive identification ofa gamma-ray peak for that 
radionuclide is statistically defensible. 

For a counting time of 100 seconds, the MDL for Cs~137 typically 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. 
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The MDLs for U-238 are 10 to 15 pCi/g. These values are also typical for a JOO-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 available at the time log data are collected. 
When comparing features between borehotes or in stratigraphic correlation, elevation 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 ot different ground surface elevations. 

2.3 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 (DQE.RL). Selected well Jogs from that program 
(listed in Table 2-2) supplement the data co11ected from SOLS logging of the DPT casings. 
Typically, wells were selected that were through or adjacent to the cribs and had detectable man
made radionuclides. The SOLS reports listed in Table 2-2 are available on the WEB at 
http://www.gio.doe.gov/programs/hanf/ 

2.4 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-S 1, some aUowances were made for field changes, based on 
interpretations of field screening data and performed at the direction of the geo!ogisL 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 procedures 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. Fotlowing 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 an the auger boreholes sampled, Table 2-2 lists the data sets from both 
this February to March 2005 effort and the baseline characterization of the vadose zone 
mentioned in Section 2.3. 
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Table 2-2, Geophysical Logging Summary of Existing Wells. 

Slolrer 
Well Identification Initial Geophysical Geophysical 

Number(Well Total Depth Geophysical Logging Interval logging Report 
Name) Waste Site Area (ft bgs) Logging Date (ft bgs) Number 

A4947 216-U-1/216-U•2 NA 5/17/04 0.251 DOE-EM/GJ666-
(299-W19-15) 2004 

A7770 216-IJ.8 NA 3/18/04 2-90.17 DOE-EM/GJ623-
(299-W19-70) 2004 

A7771 216-U-8 NA 3/23/04 3.5-87.91 DOE-EM/GJ624-
(299-W19-71) 2004 

A7772 216-U-1/216-U-2 74 1-74 DOE-EM/GJ946-

(299-W1~72) 
2005 

A7773 216-U-1/216-U-2 75 1-74 DOE•EM/GJ967• 

(299-W 19-73) 
2005 

A7877 216-U-12 60 1.5-59.5 OOE-EM/GJ1033 

(299-W22-73) 
-2005 

A7879 216-U-12 176.25 2-176 NA 

(299-W22-75) 

Coordinates for each location were recorded using North American Vertical Datum of 1988 
(NA VD88) and the Washington State Plane (South Zone) North American Datum of 1983 
(NAD83) with the 1991 adjustment for horizontal coordinates. Appendix A presents survey data 
of these locations. 

2.4.1 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 fonnation, 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://apweb02.rl.gov/cfroot/rapidweb/phmcfcp/hwisapp/. 

2.5 WASTE MANAGEMENT ACTIVITIES 

Drilling at the sites generated eighty-nine 5S-gallon drums of waste, including the soil removed 
folJowing the augering of the six lodged casings. 
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As recommended in DOF/RL-2003-S1, additional contaminant analyses were perfonned 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 (0039), 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 pcrfonned 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). 

Site Names Recommended Approach In 
DOE/RL-2003-51• 

Summary of Results 

Sites ldenUfied for the Engineered Barrier Alternative• 

216-U-1/216-U-2 1} Use (GPR) analyses to Identify the 1) Numerous lsolaled anomalies were detected 
Cribs (including locations of underground anomalies. throughout the site. Several disturbed areas were 
241-361 Settling also detected that may be masking deeper features 
Tank} of lnlerest. No features were Identified that appear 

to be associated with the crib or crib lnfrastruciure. 
Most of the anomalies appear to be within the fill 
material that created the mound that covers Iha 
site. All anomalies and anomalous disturbed areas 
should be avoided. (See Appendix B, Figures 2a, 
2b,2c, 2d) 

2) Use geophysical techniques to 2) Table 3-2 summarizes the geophysical logging 
determine an lnllial area of lateral results for the 216-U-1/216-U-2 Cribs (including 
contamination for Input to the barrier 241-361 Settling Tank and UPR 200 W 19) 
design. locations. 

3) Using auger drilling lechnlques: 3) Auger drilling results 

a. Collect samples at nine (9) locations a. The. maximum values for uranium, nitrogen as 
es ldenlilied In the SAP. Appendix A. nitrate/nitrite, end To-99 are provided In Table 3-5. 
At one location, sample at 11, 31, 36, Appendix D provides the results for mercury, 
and 43-feet bgs. Sample the cadmium, U-235, U-238, antimony, and arsenic. 
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: Tc-99, nitrogen as 
nitrate/nitrite, mercury, cadmium, 
uranium {metal), lJ.235, lJ.238, 
anUmony, and arsenic:. 

b. Ecology requested reporting other b. Appendix D provides the results for barium, 
metals from the ICP-MS method such chromium (total), cobalt. copper, lead, manganese, 
as barium, chromium (total), cobalt, nick.el, selenium, silver, strontium, thallium, 
copper, lead. manganese, nickel, titanium, vanadium, end zinc:. 
selenium, silver, strontium, thallium, 
titanium, vanadium, and zinc • 
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• Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages). 

Site Names Recommen~ Approach In Summary of Results 
DOE/RL-2003-51• 

c. To support waste management c. Appendix D presents the values for waste 
decisions, the rollowlng COis would management constituents: acelone, 
also be analyzed: acetone, bromomethane, chloromethane, 
bromomethane, chloromethane, 01-n-butylphthalate, methylene chloride, 
Di-n-butyfphthalale, methylene penlachlorophenol (D037), tetrachloroelhene. 
chloride, pentachlorophenol (D037), (0039), and toluene. 
tetrachloroethene (D039), and 
toluene. 

UPR-200-W-19 1) Use geophysical techniques to 1) Numerous Isolated anomafies were detected 
verify site boundaries. throughout the site. Several disturbed areas were 

also detected lhat 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 
site. All anomalies and anomalous disturbed areas 
should be avoided. (See Appendix B, Figures 2a, 
2c,and2d.) 

2) Use 241-IJ.361 Settling Tank Based on 241-U-361 Settling 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 results 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, it Is 

recommended that the sample be collected at this 
location. {The collection of the sample was not In 
the scope or this field Investigation.) 

216-t.J.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 crib 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 2) Table 3-3 summarizes the geophysical logging 
determine an Initial area of lateral results for the 216-U-8 Crib locations. 
contamination for Input to the barrier 
design 

• 
3-2 
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• Table 3-1. Summary of Data Results for 200-UW-1 OU Waste Sites (6 pages). 

Site Names Recommended Approach Jn Summary of Results 
DOE/RL-2003-51• 

3) Using auger drilling techniques: 3) Auger drilling results: 

a. Collect samples at nine (9) locatlons a. The maximum values for uranium. nitrogen as 
es Identified In the SAP, Appendix A. nitrate/nitrite, end Tc-99 are provided In Table 3-5. 
At one location, sample at 2, 38, and Appendix D provides results for mercury, cadmium, 
45 ft bgs. Sample the remaining eight U-235, U-238, antimony, and arsenic. 
(8) locations at approximately 45 ft bgs 
or the maximum contaminant depth, 
based on 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 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, nlckef, selenium, silver, strontium, lhallium, 
copper, lead, manganese, nickel, titanium, vanadium, and zinc. 
selenium, silver, s!ronlium, thallium, 
titanium, vanadium, and zinc. 

c. To support waste management c. Appendix D provides resulls for waste 
decisions, the foDowing COis would management constituents: acetone, 
also be analyzed: acetone, bromome!hane, chloromethane, 
bromome!hane, chloromelhane, 01-n-buty!phthalate, methylene chloride, 
DI-n-butylphlhalale, methylene pentachlorophenol (0037), tetrachloroethene 
chloride, pentachlorophenol (0037). (D039), and toluene. 
telrachloroethene (0039), and 
toluene. 

216-U-12 Crib 1) Use GPR analyses lo 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 crib Infrastructure. 
Most of the anomalies appear to be within the nu 
material lhat created the mound that covers the 
site. All anomalies and anomalous disturbed areas 
should be avoided. (See Appendix B, Figures 4a, 
4b,and 4e.) 

2) Use geophysical techniques to 2) Table 3-4 summarizes the geophysical logging 
detennine an Initial area of lateral results rorthe 216-U-12 Crib locations. 
contamination for Input to the barrier 
design 

• 



.Page 2'/ of l.85 of DAOl9179'1-l 

D&D-27783, Rev. 0 

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

Site Names Recommended Approach In 
OOE/RL-2003-51• 

Summary of Results 

3)Uslng augerdrillfng techniques: 3) Auger drilling results: 

a. Collect samples at nine (9) locations a. The maximum values for uranium, nitrogen as 
as Identified 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 fl bgs. Sample the remaining eight U-235, U-238, antimony, and arsenic. 
(8} locations at approximately 45 ft bgs 
or the maximum contaminant depth, 
based on 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 b. Appendix D provides results for barium, 
metals from the ICP-MS method such chromium (total), cobalt, copper, lead, manganese, 
as barium, chromium (totaQ, cobalt, nickel, selenium, sliver, strontium, thamum, 
copper, lead, manganese, nickel, titanium, vanadium, and Zinc. 
selenium, silver, stronlium, thallium, 
titanium, vanadium, and zinc. 

c. To support waste management c. Appendix D provides results for waste 
decisions, the following COis W01Jld management constituents: acetone, 
also be analyzed: acetone, I bromomethane, chloromethane, 
bromomethane, chloromethane, 01-n-butylphlhalate, methylene chloride, 
Di-n-butylphlhalate, methylene pentachlorophenol (D037), tetrachloroethene 
chloride, pentachlorophenol (0037). (0039), and toluene. 
tetrachloroelhene (0039), and toluene 

Sites /den tilled for the Removal, Treatment, and Disposal Altema Uve"' 

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 llnear 

utilities.G anomaly detected and mapped falls near the center 
of the Waste lnfonnation Data Syslem (WIDS) 
boundary for this waste site. This linear anomaly Is 
assumed the 200-W-42 pipeline. (See Appendix B, 
Figures 6a 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 lhe marked boundary for 

this site. The marked boundary coincides with the 
WIDS boundary. Precise boundaries for the site 
could not be verified with the geophysical results. 
(See the lechnical memorandum for geophysical 
results.) 

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

Site Names Recommended Approach In 
DOEJRL-2003-511 

Summary of Results 

216-U-4B French Use geophysical lechnlQues to verify Utilities near the 216-U-4B French Drain structure 
Drain sile boundaries and underground were detected and mapped. No pipeline feeding 

utilities. Into the 216-U-4B French Drain was detected. The 
geophyslcal Investigation extended approximately· 
2 to 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 technlQues to verify Utilities were detected and mapped near the WIDS 
sile boundaries and underground location or this unplanned release. Precise 
utilities. boundaries for the site could not be verified with 

the geophysical results. (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 boundaries and underground location of this unplanned release. Precise 
utilities. boundaries for lhe site could not be verified with 

the geophyslcal results. (See the technical . 
memorandum for geophysical results.) 

216-U-5 Trench Use geophysical techniques to verify An anomaly consistent with a burial pit or aib 
site boundaries. structure was detected and mapped within the 

marked boundary of lhls site. The location of this 
anomaly coincides with the WIDS location for lhis 
site. (See lhe technical memorandum for 
ge<1physlcal results.) 

216-U-6 Trench Use geophysical techniques to verify Anomalies consistent with a ltench lhat was 
site boundaries. backfilled with fill material contalnlng debris were 

detected and mapped. These anomalies extend 
out of the marked sile boundaries to the southeast 
A portion· of the anomalies coincided with the WIOS 
boundaries for the site. (See the technical 
memorandum for geophyslcat results.) 

216-U-15 Trench Use geophyslcal techniques to verify A subtle anomaly consistent with a backfilled 
site boundaries. excavation 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 lhe secondary 
possible locations or the site. The WIDS boundary 
for the site was changed based on these results. 
(See the technical memorandum for geophysical 
resulls.) 

•· 
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Table 3-1. Summary of Data Results for 200-lJW-1 OU Waste Sites (6 pages). • 
Site Names Recommended Approach In Summary of Results 

DOE/RL-2003-51• 

Sites ldentlfled for the Maintain EJClsUng 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 or 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 lnfrastn.icture. 
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 5a 
and 5b.) 

2113.U-17 Crib Use GPR analyses lo 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 wilh the cnb or cnb lnfraslnJcture. 
Most of !he anomalies appear to be located within 
the fill material that created the mound that cover.. 
the site. All anomalies and anomalous disturbed 
areas should be avoided. (See Appendix B, 
figures 6a and 6b.) 

200-W-71 Pi! Use GPR analyses lo kfenfify the Numerous Isolated anomafies were detected 
locations of underground anomal,es 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 !he site. All anomalies and 
anomalous disturbed areas should be avoided. 
(See Appendix B. Figures 10a. 10b, 10c, 10d, 10e, 
and 10f.) 

In addition, locallons most Ukely lo represent buried 
wasle were designated on the survey map to aid 
location of test pit placement 

2607 W5 Septic Use GPR analyses to Identify the Numerous Isolated anomalies were detected 
Tank and Tile locations of underground anomalies throughout the site. Several disturbed areas were 
Field also detected that may be masking deeper features 

of Interest No features were Identified that appear 
to be associated with the 2607 W5 Septic Tank and 
Tile Field or its Infrastructure. Most of the 
anomalies appear to be localed within the fill 
material that created the mound lhat covers the 
sile. All anomalies and anomalous disll.ll'bed areas 
should be avoided. (See Appendix B, Figures 2a, 
2b, 2c, and 2d.) 

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

Site Names Recommended Approach In 
DOE/RL-2003-51• 

Summary of Results 

Sites lchntlfied for the No Action Alternative" 

200-W-SUPR Use GPR analyses to Jdentify the Numerous Isolated anomalies were detected 
locations of underground anomalies throughout the site. Several disturbed areas were 

also detected lhat may be masking deeper features 
of Interest No features were Identified Chat appear 
to be associated with the crib or crib lnfrastnJcture. 
Most of the anomalies appear to be localed within 
the fill material that created lhe mound that covers 
the sile. All anomalies and anomalous disturbed 

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

In addition, locations most likely to represent buried 
waste were designated on the suNey map to aid 
location of test pit placement 

a. Sampling and Analysis Plan for the 200-UW-1 Operable Unit (OOE/RL-2003-51 ). 
b. Proposed Plan for the 200-UW-1 Operable Unit (DOE/RL-2003-24). 
c. CH2M HILL Technical Memorandum, "200 lJN 1 OU Surface Geophysical Surveys,• dated September 2005, 

to Ken Amson/FH, from Michael GalgouVCHG. 

3.1 SURFACE GEOPHYSICAL SURVEYS 

Surface geophysical surveys are documented in Appendix Band in CH2M Hill's Technical 
Memorandum, "200-UW-l OU Surface Geophysical Surveys," dated September 2005, to Ken 
Allison/FH from Michael Ga1gouVCHG. Appendix B contains detai!ed surface geophysics 
reports, which include the approach, site specific instrumentation, and site specific maps, 

Table 3-1 summarizes the results of the surface geophysical data collected at each waste site as 
recommended in DOE/RL-2003-5 I. 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 
I 

The spectral gamma logs present the vertical distribution ofradionuclides 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-J Operable Unit [DOE/RL-2003-231), information regarding 
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.Page 31 Q;t 185 of M!l19179'14 

D&D-27783, Rev. O 

additional detected radionuclides is also presented. Man-made U-235 is always present with 
· U-238; however, its concentration is roughly a factor of20 times lower than that ofU-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 htrp://www.gjo.doe.gov/orogmms/hanfD. 

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 Tanlc. 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 Ceslurn-137 Uranlurn-238/Uranlum-23 Other man-mada 
Number 5 contaminants detected 

C4201 1.5 to 6.5 ft: 0.3 to 20.B U-238: 35.5 IO 44.5 ft, 22 None 
pCVg (max at 2.5 ft) to 155 pC"t/g (max at 

30.5 to 40.5 ft: 0.4 to 60 
43.5 ft) 

pCl/g (maxat 31.5 ft) No U-235 detected 

C4202 (UPR-200-W-19) 1 to 12 ft: 0.4 to 341 pCUg None detected None 
(maxat7ft) 

C4203 0 ft: 0.556 pCl/g U-238: 31 to 46 ft {max of Co-60: 37 and 39 ft (max 

30 lo 39 ft: 0.3 to 160 pCi/g 
389 pCilg at 38 ft) of 8 pCl/g at 37 ft) 

(max al 32 ft) No U-235 detected Sr-90: 36 to 49 ft 

C4204 2 to 7 ft: 0.3 to 21.9 pCVg U-238: 26 and 44 to 46 ft None 
{max at3 ft) (max or 34 pCVg al 26 ft) 

No U-235 detected 

C4205 1.5 to 9.5ft: 0.3 to 42.9 U-238: 41.5 to 42.5 ft, 19 None 
pCVg (max at 2.5 ft) to 32 pCl/g (max at 42.5 ft) 

39.5 ft: near Its minimum No U-235 detected 
detection level (MDL) of 

0.2pCVg 

C4206 (UPR-200-W-19) 1 to 4 ft: 0.2 to 15.7 pCVg None detected · None 
(maxal2 ft) 

C4207 o to 3.5 ft: o.n3 pCl/g U-238: 31.5 ft (24 pCi/g). Nona 
(max at 0.5 ft) 41.5 ft (32 pCl/g) and 

30.5 to 32.5 ft: 6 pCVg 
42.5 ft (25 pCl/g} 

(max at 31.5 ft) 

C4208 2 to 7 ft: 0.2 to 45 pCi/g None detected None 
(maxat3 ft) 

3-8 
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Table 3-2. Summary of Geophysical Logging of DPT casings and Selected Wells al the 
216-U-1/216-lJ..2 Cribs. (2 pages) 

DPT CMlng/ Well Ceslum-137 Uranlum-238/Uranlum-23 Other man-made 
Number 5 contamfnants detected 

C4209 0.5 to 16.5 ft: 0.2 to 42.9 None detected None 
pCi/g (max at 3.5 ft) 

C4210 1.5 to 3.5 ft: 0.3 to 01.87 None detected None 
pCVg (max at 2.5 ft) 

C4211 1.5 to 10.5 ft: 0.2 to 9.69 None detected. None 
pCVg (max al 2.5 ft) 

C4212 (UPR-200W-19) None detected None detected None 

C4213 0 lo 8 ft: 0.3 to44.1 pCVg None detected None 
(max at 1 ft) 

10 to 16 ft: 0.3 to 18 pClfg 
(max at 14 ft), 4 pCi at 15 ft 

C4215 · 1 lo 7 ft: 0.3 to 83.3 pCL'g None detected None 
(maxat3ft) 

C4548 0 to 3 ft: 0.3 lo 1.1 pCVg U-238: 52 ft (27 pCL'g) and None 
(max at Oft) 53 ft (42 pCVg) 

No U-235 detected 

C4549 1 0.5 ft: 0.674 pCVg None detected None 

C4550 1 to 6 ft: 0.3 to 0.886 pCi/g None detected None 
(max at 2 ft) . 

A4947 (299-W19-15)b Found sporadically near Its U-238 found sp0radically None 
maximum contaminant near the MDL of 15 pCi/g. 

MDLof0.315 pCVg Maximum concentration of 

No detection 1~0 ft 
30 pCl/g at 244 ft 

U-235 at 244 ft, 4 pCVg · 

Am2 Oto 74 ft: Up to 4 million Processed uranium: 9 ft, Co-60: 41 to 47 ft, (max of 

{299-W19-72) 
pCl/g (max at 26 ft), 1230 13 ft, end from 37 to 74 ft. 0.9 pCl/g at 41 ft. Co-60 

pCl/g at 11 ft. Probable processed probable between 15 and 
uranium between 13 and 41 ft at higher 

37 ft. concentrations.) 

U-238: maximum of 27,000 Eu-154: 37 to 44 ft, (max 
pCl/g, and U-235: of 16 pCl/g at 38 ft. 

maximum of 750 pCl/g, at Probable between 15 and 
40ft. 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-lJ..2 Cribs. (2 pages) 

DPT Casing/ Well Ceslum-137 Uranlum-238/Uranlum-23 Other man-made 
Number 5 contaminants detecied 

Am3 0 to 62 ~ 0.16 to 4 milr10n U-238 present from 42 to Co-60: 43 to 53 fl. (max of 

(299-W19-73) 
pCVg (max al 27 ft). 310 72 ft. Due lo high levels of 0.2 pCi/g at 50 ft probable 

pCi/g at 6 ft. Cs-137 U-238 was not between 18 lo 42 ft at . 

65 to 67 ft: Sporadically 
delermlned In lhe high higher concentrations.) 

near 0.13 pCi/g. 
activity zone. 

Ag-108m: 48 to 51 fl at 
U-238: max of87.B pCl/g, about 1.5 pCi/g. 
and U-235: max of 17.5 

pCl/9, al 43 ft. 
a. Location of neutron moisture logging. 

b. Grcut placed between 20 and 85 ft and 170 and 197 ft to seal this well Increases the uncertainty In the uranium 
concentrations In this range, which may actually be higher than reported. 

The results of neutron moisture logging run in 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 
1 1.5 percent at approximately 20 ft. While the maximum value appears at 20 ft, there is a 
significant zone between 43.S 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. 

DPT Casing/ 
Well Number 

C4217 

C4218 

C4219 

C4220 

Table 3-3. Summary of Geophyslcal Logging of DPT Casings and Selected Wells 
at the 216-lJ..8 Crib. (2 pages) 

Ceslum-137 UranJum-238/Uranlum-235 Other man-made 
contaminants detected 

0.5 ft at 0.368 pCl/g U-238: 32.5 to 34.5 ft. 39 to None 

32.5 to 36.5 and 23.5 ft: 0.2 to 37 
300 pCVg (max at 33.5 ft) 

pCVg (max at 33.5 ft) U-235: 33.5 ft at 13.4 pCl/g 

1.51 flat 0.283 pCVg U-238: 37,5 ft at 34 pCl/g None 

No U-235 detected 

2.5 ft at 0.383 pCi/g U-238: 40 to 45 ft, to 3,100 None 

30.5 to 48.5 ft: 0.3 to 3,000 pCl/g 
pCi/g (max at 43.5 ft) 

(max at 37.5 ft) Note: detector was U-235: 41 to46 fl. max of 141 
saturated from 33.5 to 37 .5 ft. pCVg at 43.5 ft 

Not logged Not logged Not logged: did not reach 
50 ft 
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DPT Casing/ 
Well Number 

C4221 

C4222 

C4223 

C4224 

C4547 

C4551 

C455~ 

C4553 

C4554 

Amo 
(299-W19-70) 

A7771 
(299-W19-71) 
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Table 3-3. Summary of Geophyslcal Logging of DPT Casings and Selected Wells 
at the 21G.U-8 Crib. (2 pages) 

Ceslum-137 Uranlum-238/Uranl1,.1m-235 Other man-made 
contaminants detected 

0 to 1 ft 0.3 lo 0.702 pCVg (max at None detected None 
surface) 

9 ft: 0.276 pCllg None detected None 

3 ft: 0.276 pCVg U-238: 41 ft at 229 pCl/g Eu-154; 41 ft at 2 pCllg 

29 to 54 ft: 0.3 to 52,000 pCVg (max No U-235 detected 
at 33 ft) 

0.5 ft: 0.529 pCl/9 U-238: 50.5 ft at 18 pCVg None 

40.5 to 44.5 ft: 1.1 to 84 pCL'g (max No U-235 detected 
at41.5 ft) 

0.5 ft: 0.362 pCUg U-238: 34.5 to 35.5 ft, 157 None 

33.5 to 48.5 ft: 0.3 lo 534 pCllg (max 
pCVg (max at 34.5 ft) 

at 34.5 ft) No U-235 detected 

0 ft at 0.315 pCl/g None detected None 

o ft at 0.263 pCi/g None detected None 

46 to 57 ft: 0.5 to 600 pCi/g (max at 
49 ft) 

0 ft at 0.926 pCUg U-238: 46 ft and 48 ft • 9 and None 

47 to 59.14 ft: to 85 pCllg (max at 
17 pCl/g, respectively 

49 ft) No U-235 detected 

0 ft at 1 pCl/g None detected None 

. 46 ft at 0.1 pCl/g 

3 lo 13 ft: O lo 0.91 pCl/g (max at U-238: 45 to 90 ft (max of None 
5 ft) 1,400 pCi/g at 45 ft) 

34 lo 90 ft: 71,000 pCUg (max at No U-235 detected 
39 ft) 

3.5 to 14.5 ft: o.2 to 6.13 pCL'g (max U-238: 46.5 to 68.5 ft and None 
at 8.5 ft) 79.5 to 87.91 ft, 24 to 184 

31.5 lo 87.91 ft: 0.2 to 28,500 pCVg 
pCVg (max at 46.5 ft) 

(max at 39.5 ft) U-235: 46.5 to 68.5 and 79.5 
to 87.91, 1.7 to 12 pCVg (max 
at 56.5 ft) 

a. Location of neutron moisture loggiog. 

The results of neutron moisture logging run in DPT Casing C45S2. located directly south of the 
216-U-8 Crib, showed volumetric moisture ranging froin approximately 0.8 percent at 0.25 ft to 
a maximum of9.3 percent at approximately 38.5 ft. The majority of the values measured 
between 2 and 4 percent. · 
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3.2.3 2l~U-12 Crib 

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 of216-U-12), 299-W22-23 (south of216-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 radionuclidcs detected at the DPT casings and welt sites. 

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

DPT Casing/ Interval of Detection of Cs•137 Interval of Detection of U-238/U-235 
Well Number tn Feet and Concentration Range In Feet and Concentration Range 

C4225 9 to 21 ft: 0.3 to 80 pCVg (max at 10 ft) None detected 

29 and 41 ft: 0.2 pCL'g 

C4226 23.S ft: 0.3 pCl/g None detected 

C4227 None deteded None detected 

C4228 None detected U-238: 32.5 to 41.5 ft, 17 to 61 pCi/g 
(max at 40 ft) 

U-235: 31.5 to 40.5 ft, 2.1 to 3.8 pCi/g 
(max at 33.5 ft) 

C4229 0 It 0.3 pCVg None detected 

10 to 11 ft: 1.1 to 1.22 pCi/g (max at 
10 ft) 

C4231 D ft: 0.653 pCl/g None detected 

2 ft: 0.3 pCl/g 

C4232 0 ft: 0.207 pCl/g U-238: 26 to 40 ft, to 77 pCi/g (max at 

17 ft: 0.1 pCl/g 
38 ft) 

U-235: 34 to 40 ft, to 4 pCi/g (max at 
39 ft) 

C4555• 0 to 1 ft: 0.3 to 1.31 pCi/g (max at 0 ft) None detected 

C4556 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 pCVg 

299-W22-23 Deleded at a few sporadic locations In None 
the borehole near its MDL of 

approximately 0.2 pCifg 

A7879 (299-W22-75} 12 to 61 ft: 0.3 to 8,400 pCilg. (max at U-238: 17 to 20 ft. 55 to ~0 pCVg. 29 IO 
25ft) 31 ft; 20 to 30 pCl/g. 37 to 53 ft; 17 to 

75 pCi/g. 61 to 81 ft; 17 to 335 pCi/g. 
(max at 76 ft, although the highest 

concentration may be In the Interval of 
high dead lime 20-27 ft where the MDL 

significantty Increases) 

U-235: 18 to 19 ft; 6 to 9 pCl/g. 68 lo 
81 ft ;1.8 lo 22 pCl/g. (max at 75 ft) 
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Table M. Summary of Geophysical logging of DPT Casings and Selected Wells 
at the 216-lJ.12 Crib. (2 pages) 

DPT Casing/ Interval of Detection of Cs-137 Interval of Detection of U-238/U-235 
Well Number In Feet and Concentration Range In feet and Concentration Range 

A78TT 1.5 to 57 .5 ft: 5 pCvg at 1 o ft (max U-238 and U-235 from 19.5 to 29.5 ft, 
130 pCl/g at 23.5 ft) max U-238 of 40 pCL'g and max U-235 

(299-W22-73) of 2 pCL'g at 21 ft. 

a. Location of neutron mols!Ure logging. 

The results from neutron moisture logging run in DPT Casing C4S55. located directly west of the 
216-U-12 crib, showed volumetric moisture ranging from approximately 0.3 percent at 0.2S ft to 
a maximum of 12 percent at.41 ft. The majority of the values measured between 2 and 4 percent. 

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

Nitrogen as 
Sample Nitrate/ N 

Waste Interval Uranium Uranlu Nitrite (mg/kg) Tc-99 
SHeArea (ft bgs) ·(mg/kg) mMDL (mg/kg) MDL (pCl/g) 

216-U-1/ 44to45.5 u· 0.94 6.1 0.5 u 
216-U-2 

216-U-1/ 421043.5 2.86 0.15 3.7 0.5 u 
216-U-2 

216-U-1/ 44to45.5 u 0.97 2 0.5 u 
216-U-2 

21.6-U-1/ 44 to45.5 u 0.93 1.1 0.5 u 
216-U-2 

216-U-1/ 46.51048 u 0.99 1.1 0.5 u 
216-U-2 

216-U-1/ 44.51046 3.9 0.16 0.8 0.5 u 
216-U-2 

216-U-1/ 44 to45.5 u 0.92 0.86 0.5 u 
216-U-2 

216-U-1/ 10 to 11.5 1.61 1 1.3 0.5 u 
216-U-2 

216-U-1/ 30to31.5 u 0.99 2.2 0.5 u 

3-13 

Tc-99 
(pCUg) 

MDC/MDA 

0.642 

0.612 

0.648 

0.612 

0.642 

0.642 

0.585 

0.642 

0.642 
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Table ~5. Maximum Concentration Values for Uranium, Nitrogen as Nitrate/Nitrite, 
and Tc-99 from Auger Samples. (2 Pages) 

C 
0 - .. 

- ,0 GI Nitrogen as - u .0 
~i.::E Sample Nitrate/ N ";: ::i 

i :z Waste Interval Uranium Uranlu Nitrite (mg/kg} Tc-99 
~ Site Area (ft bgs) (mg/kg) mMDL (mg/kg) MDL (pCUg} 

216-U-2 

C4712 216-U-1/ 35to36.5 u 1 3.4 0.5 u 
216-U-2 

C4712 216-U-1/ 421043.5 u 0.81 2.7 0.5 u 
216-U-2 

C4713 216-U-1/ 40 to41.5 2.56 0.15 2.6 0.5 u 
216-U-2 

C4714 216-U-8 44 to45.5 0.724 0.16 11 0.5 u 
C4716 216-U-8 47.5to50.5 21.9 0.083 8 0.5 u 
C4717 216-U-B 1 to2.5 1.34 0.16 3.4 0.5 u 
C4717 216-U-8 371038.5 3.2 0.16 45.4 1 u 
C4717 216-U-8 44to45.5 7.74 0.16 150 2 u 
C4718 216-U-8 44 to45.5 0.416 0.16 3.4 0.5 u 
C4719 216-U-8 44to45.5 0.475 0.16 7.2 0.5 u 
C4720 216-U-8 441045.5 u 0.99 25.7 2 u 
C4721 216-U-8 421043.5 3.19 0.95 59.2 5 u 
C4722 216-U-8 43to44.5 17.3 0.95 6.7 0.5 u 
C4728 216-U-8 48 to49.7 6.01 0.15 366 10 u 
C4715 216-U-12 44to45.5 0.838 0.15 11 0.5 u 
C4723 216-U-12 44 to45.5 0.413 0.12 5 0.5 u 
C4724 216-U-12 44 to45.5 0.501 0.15 82.9 2 0.993 

C4725 211HJ-12 44 to45.5 0.517 0.12 3.2 0.5 u 
C4726 216-U-12 41 to42.5 3.12 0.15 544 10 2.36 

C4727 211HJ-12 44 to45.5 0.476 0.15 3.7 0.5 u 
C4729 216-U-12 44to45.5 0.399 0.16 6.9 0.5 u 
C4730 216-U-12 18 to 19.5 0.848 0.15 u 0.5 u 
C4730 216-U-12 3810 39.5 8.01 0.16 149 2 0.707 

C4730 216-U-12 44 to45.5 3.63 0.16 109 0.5 u 
a. U Indicates that the contaminant was undetected at the shown loca!ion. 
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Tc-99 
(pCl/g) 

MDC/MDA 

0.612 

0.587 

0.584 

0.663 

0.614 

0.652 

0.653 

0.653 

0.655 

0.648 

0.647 

0.613 

0.658 

0.627 

0.664 

0.673 

0.626 

0.629 

0.0951 

0.63 

0.625 

0.633 

0.625 

0.628 

• 
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3.3.l Lithologic Data 

Augering brings soil cuttings to the surface that are disturbed and intervals between split-spoon 
samples were genera Uy examined as drill cuttings at the surface. The split spoon sampler was 
l .S ft long with a 2-jn outer diameter. Three 6-in long by 1.5-in inner diameter stainless steel 
liners were used. Though the split spoon samplers colJected an undisturbed 1.5 ft 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 comerof216-U-l/U-2. 

3.3.2 Data Verification 

Review and verification of auger soil sampling data was perfonned by the laboratory to confinn 
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 tum-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 
DOFJRL-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 COis. 
Only di-n-butylphthalate was detected, exhibiting concentrations of330 ug/kg in C4710 and 
190 ug/kg in C4722. Appendix D presents all the waste designation sample results. · 
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3.5 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 ofvadose zcme contaminants of concerns at investigation al 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 to develop contaminant concentration distribution profiles: 

• Past soil sampling 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 . 

• 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 CRIB \VASTE SITES DATA SUMMARY 

This section presents a comprehensive picture of the distribution of key contaminants located 
zero to 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-Wl9-9S. 299-Wl9-96, and 
299".'Wl9·97 (respectively. south, inside, and north oflhe 216-U•l 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 (BHJ-00033) and the Focused Feasibility Study for the 200-UW-J 
Operable Unit (DOE/RL~2003·23). 

• 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/hanfD. 

3-22 
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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 Oto I 5 feet bgs are presented in plan view in 
Figures 3-1 through 3-3. The SAP (DOFJRL-2003-51) determined that the focus of this 
investigation would be the interval from ground surface to 60 ft, 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 2 l 6-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 3-4 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 DOFJRL-2003-23.) 

Figures 3-12 to 3-15 illustrate cross sections of the geology at 216-U-1/216-U-2 Cribs, the 
216-U-8, and 216-U-12 Cribs . 
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4.0 \YELL COMPLETION ACTIVITIES OR DECO~ll\IISSIONING 

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 remo,·ed 
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 collected 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 . 

4-1 
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5.0 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 . 

S-1 
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APPENDIX A 

SURVEY DATA REPORTS 
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• Table A-1 in this appendix contains borehole 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 

HTTP://APWEB02.RL.GOV/CFROOT/RAPIDWEB/PHMC/CP/H\\'ISAPP/. 

Table A-1. Borehole Location Survey Data. 

Northing Easting 
Well Number . (m) (m) Elevation (m) 

A4947 (299-W19-15) 134975.778 567254.252 211.978 

A7770 (~W19-70) 134697,757 567615.853 212.646 

A7771 (299-W19-71) 134679.761 56761.6.007 212.693 

A7772 (299-W19-72) 135001.90 567265.77 215.95 

A7773 (299-W19-73) 135001.83 567242.92 215.95 

A7879 {299-W22-75) · 134490.42 567594.19 211.586 

A7882 (299-W22-78) 134499.76 567606.03 210.997 

A9796 (299-W19-94) 134706.8 · 567614.16 212.313 

A7791 (299-W19-95) 134937.83 567275.32 212.17 

A9797 (299•W19-96) 135003.79 567263.16 212.79 

A7792 (299-W19-97) 135044.06 567283.78 212.81 

C4201 135011.594 567264.841 212.962 

C4202 135036.886 567295.B 212.835 

C4203 134988.833 567265.105 212.154 

C4204 135001.492 567233.662 212.365 

C4205 135017.962 567265.549 212.914 

C4206 135013.334 567333.2n 213.258 

C4207 134985.18 567264.055 212.133 

C4208 135001.651 567227.742 212.349 

C4209 135015.164 567296.887 213.279 

C4210 135006.742 567306.65 213.086 

C4211 135000.099 567296.679 213.262 

C4212 134987.44 567326.476 213.088 

C4213 135020.973 567294.855 213.156 

• 
A-iii 



li'age 72 Qf lBS of llAOl9179'14 

D&D-27783, Rev. 0 

Table A-1. Borehole Location Survey Data. • Northing Easting 
Well Number (m) (m) Elevation (m) 

C4215 134994.041 567296.925 212.939 

C4217 134725.399 567626.076 212.523 

C4218 134698.91 567632.196 212.263 

C4219 134672.85 567612.35 212.86 

C4220 134699.98 567599.31 212.26 

C4221 134731.525 567626.29 212.392 

C4222 134699.077 567638.381 212.085 

C4223 134666.718 567612.406 212.36 

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 

C4547 134701.943 567599.255 212.365 

C4548 134975.306 567264.375 212.014 

C4549 134976.634 567226.191 211.571 

-C4550 135029.414 567266.591 212.669 

C4551 134702.38 567581.133 212.351 

C4552 134648.214 567616.114 212.047 

C4553 134646.969 567636.668 211.635 

C4554 134650.234 567581.386 211.8 . 

C4555 134502.794 567556.265 210.656 • 
A-iv 
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• Table A-1. Borehole Location Survey Data. 

Northing Easting 
Well Number (m) (m) Elevation {rn) 

C4556 134475,942 567556.51 210.942 

C4705 135003.85 567327.41 213.57 

C4706 135000.08 567307.76 212.96 

C4707 134942.74 567306.52 212.19 

C4708 134943,06 567268.38 211.96 

C4709 134942.76 567226.11 211.45 

C4710 135003.34 567226.02 212.09 

C4711 135002.52 567175.20 211.48 

C4712 135029.57 567226.33 212.01 

C4713 135029.01 567273.63 212.80 

C4714 134673.27 567738.10 212.80 

C4715 134576.03 567636.06 211.37 

C4716 134647.00 567638.48 211.72 

C4717 134672.85 567581.43 212.00 

C4718 134673.09 567517.65 211.43 

C4719 134731.43 567581.30 212.34 

C4720 134795.88 567636.50 212.66 

C4721 134731.51 567636.68 212.24 

C4722 134672.59 567638.30 211.86 

C4723 134490.24 567707.88 211.42 

C4724 134470.13 567606.09 210.83 

C4725 134385.16 567605.72 210.49 

C4726 134490.59 56755624 210.69 

C4727 134490.39 567470.27 210.47 

• C4728 134622.84 567606.03 211.83 

A-v 
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Table A-1. Borehole Location Survey Data. •-
Northing Easting 

Well Number (m) {m) Elevation (m) 

C4729 134538.29 567605.36 211.20 

C4730 134490.27 567612.14 210.74 

• 
A-vi 
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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 
241-3 61 Settling Tank (including 2607-WS 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: I) a geophysical investigation summary fonn 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 infonnation 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 n location, with no underground obstructions, for subsurface sampling using 
either a direct push method or a borehole . 

B-iii 



.i;lage 78 of 185 o:f: llAOl.91'19'1-l 

D&D-27783, Rev. 0 

SUMMARY OF RES UL TS 

200-U-I rind 200-U-2 Cribs (Figures 2n, 2c. 2d) 

The 200-U-l 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 arc not metallic and most likely related to changes in the soil conditions. Several 
dislurbed nrcas 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 smnll concentration of buried debris. Linear 
anomalies that were detected arc usually 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 lincars and/or their projected extensions should be 
avoided when taking subsurface samples. 

241-U-361 (including 2607-WS Septic Tank) {Figures 2b, 2c; 2d) 

The 241-U-361 survey is an eastern extension of the 200-U-l/2 investigation. Numerous 
isolated anomalies were detected throughout the site. Several disturbed areas 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 Jines thal fed the 
cribs were not detected because they were too deep. All anomalies, anomalous disturbed areas, 
and lincars and/or their projected extensions should be avoided when taking subsurface samples. 

216-U-8 Crib (Figure~ 3a, 3b, Jc, and 3d) 

Numerous isofated GPR anomalies 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 arc related to localized changes in the soil 
conditions. Several disturbed areas 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 anomalies appear lo be within the fill material that created the mound 
that covers the site. All isolated anomalies, anomalous zones, and linears and/or their projected 
extensions should be avoided when taking subsurface samples. 

216-U-12 Crib ffisures 4a. 4b. nnd 4c} 

The excavation edges for the crib were detected and mapped and d~finc the crib boundary. 
Numerous isolated anomalies were detected both within and outside of the crib boundary. 
Several anomalous disturbed zones were nlso detected that may be mosking deeper features of 
interest. Most anomalies and anomalous zones do not have a corresponding TDEM response 

• 

suggesting that these f catures are non-metallic and most arc 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 Sa and Sb) 

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 detected. 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. It is possible that this is the pipeline that fed the crib. However, it is a 
subtle, intermittent feature thus inconclusive. 

AU isolated anomalies and anomalous zones, and linears and/or their projected extensions, 
should be avoided when taking subsurface samples. 

216-U-t 7 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 western 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,;md 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 ofa 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 . 

B-v 
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The rest of the anomalies arc widely scattered across the site. Due to the spacing between the • 
geophysical profiles, it is anticipmed that there arc additional scauercd, 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 (Figures 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 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. 

200.\V-56 (Figures 9a, 9b, 9c. and 9d) 

There is an abundance of magnetic anomalies throughout the nonhem and eastern ponion of the 
site that extend beyond the boundaries of the survey. There are no corresponding EMI 
nnomalics. The primary EMI anomalies arc in the southwestern comer of the site and are 
primarily associated with the power pole. burial ground monument and associated chains. It is 
not clear ,vhat is causing the magnetic anomalies but due to the lack of EMI anomalies it appears 
the anomalies are predominately soil/till material related. 

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

200-W-7 I {Figures 1 Oa, I Ob, I Oc, 10d, 1 Oe and lOQ 

Two surface depressions in lhc vicinity ofN200/El65 arc in the middle of nn anomalous 
magnetic and EMI zone that extends from roughly N 184 to N230. There is also some scattered 
surface debris in this zone. This area appears to be within the 200-W-71 trench/burial ground. 
The abundance of anomalous magnetic features in the nonhwest comer appears to correlate 
primarily with changes within the soil (due to the lack of corresponding anomalies in the EMI 

· and/or TDEM data). 

A notable cast-west linear feature that crosses the southern portion of the site correlates with the 
documented pipeline that is marked on the surface. The east•,vcst linear feature along the 
northern edge most likely is a buried utility that parnllcls the paved road. 

13-vi 

···-· -··-. ·-----

• 



Page 81 of 185 of I\AOl91'19'14 

I. 

' 

• 

• 

D&D-27783, Rev. 0 

FIGURES 

Figure I. U-Plant Waste Sites Geophysical Investigations Location Map 

Figure 2a. 216-U-1 & 2 Geophysical Site Investigation Summary Fonn 

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

Figure 2c. 216-U-l & 2, 241-U-3 61 EM-61 Contour Plot 

Figure 2d. 216-U-1 & 2, 24 l-U-361 Interpretation Map 

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

Figure 3b. 216-U-8 Crib EM-31 Contour Plots 

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

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

Figure 4a. 216-U-12 Geophysical Site Investigation Summary Form 

Figure 4b. 216-U-12 EM-61 MetalDetector Contour Plots 

Figure 4c. 216-U-12 Interpretation Map 

Figure Sa. 216-U-16 Crib Geophysical Site Investigation Summary Form 

Figure Sb. 216-U-l 6 Crib Interpretation Map 

Figure 6a. 216-U-17 Crib Geophysical 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•3l Ground Conductivity Contour Plot 

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

Figure 7e. 200-W-8 Interpretation Map 

Figure Sa. 216-W-42 Pipeline Geophysical Site Investigation Summary Forni 

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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Figure 9b. 200-W-56 Magnetic Gradient Contour Plot 

Figure 9c. 200-W-56 EM-31 Contour Plots 

Figure 9d. 200-W-56 Jntcrprctation Map 

Figure 10a. 200-W-71 Geophysical Site Investigation Summary Fonn 

Figure tOb. 200-W-71 Magnetic Gradient Contour Plot 

Figure IOc. 200-\V-71 EM-61 Metal Detector Contour Plots 

Figure I0d. 200-W-71 EM-31 Ground Conductivity Contour Plot 

Figure I 0c. 200-\V-7 I EM-31 In-Phase Contour Plot 

Figure l0f. 200-W-71 Interpretation Map 
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Figure 2a. 216-U-1 & 2 Geophysical Site Investigation Summary Fonn. • 
Site: 216-U-I &2Cribs Document :'.umber: Cll2MIIILL Memo Date: Dec. 2003 

(combined with 24 t-U-361 sire) 

Sponsor/Contact: Rich Mahood. George Kelly, Flour Daniel Phone: 373-4-t43, 373-4458 

Location: Arrroximatcly 300 meters wcs1 ofU planl and 30 mc1ers nonh side of 16'h S1rcc1. 

Objecth·es: To identify potential subsurface obstruction~ 111 direct push samrling loca1ions. Chamc1erize Wa.,;te site for 
future remediation of the cribs. 

ln\'Cstigators 

N'ame: Tom Mitchell Company CH2M llill Hanford, Inc 

Phone: 509-372-96()0 E-;\l:iil ]hmit£hetahhi-erc.£om 

Name: Kevin Bergs1rom Company CH2M llill Hanford, Inc 

Phone: 509-372-959 I E-Mail kabcrgst@bhi-crc.com 

N'amc: Bill lludson Company Cll2M llill, Inc 

Phone:. S09-375-3.i44 x2 I 0 E-l\Jail bhudson J@ch2m.com 

Site Description 

Cultural Resource Setting: NIA Entire site disturbed by activities related to the construction,and'or operations ofElanford 
facilities, 

Terrain: Flat excert along the sou1hem and western edges where 1he ground drops -O;S mc1crs to the surrounding Oat 
lcrrain 

Vegetation None 

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

Anticipated Bedrock: Depth: NA T3·pe: NA 

Hydro properlies•: Moist DI time of data collection; 

Obstacles**: Chained off areas around both cribs. were not accessible for data collection. 

Sile Limitations: No data over actual cribs 

Overall assessment ofsite for geophysical lnvestlgallons: Good comlition.c; for geophysical investigation . 

B-x 

···-· , ______ _ 
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• Site: 216-U-1 & 2 Cribs Document Number: CH2MHILLMemo Date: Dec. 2003 

( combined with 241-U-36 I site) 

Sponsor/Contact: Rich Mahood, George Kelty, Flour Daniel Phone: 373-4443, 373-44S8 

Equipment 

Type/l\lodel: Gr01ind Penetrating Radar (QPR): Geophysical Survey Systems, Inc .• (GSSI) SIR-IO; 200 MI lz antenna 

Tjme Domain Electromagneiic!; ([DE~1): Geonics EM-61 

Data Format: Disk 0 Tape D llardcopy t8'l 

Data Collection/Processing Para meters 

Survey Grid Parameters: 

A 2 x 2-metcr location control grid was estiblished within approximately a 30x 100-meter area. Seven extensions to the grid 
were made as adjustments to the sampling plan called for the investigation ofsites outside ofthe original grid. 

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-nanosecond window was used at SO scans per second with a 2x stack. Filters and data collection parameters 
were set 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 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 Sof\ware'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 d_etected 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 2b. 241-U-361 Geophysical Site lnvcstig3tion Summ3ry Fonn. • 
Site: 24 l•U-361 Settling Tank Document :,,;umber: Cll21\1IIILL Memo D.11e: Dec. 2003 

(combined with 2607-WS Septic 
Tank) 

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

Location: Approximately 300 meters west of U plant and 30 meters north side of I 6'h Street. Eastern end of 216-U-1 & 2 
investigation. 

Objcctl\"cs: To idemify potential subsurface obstructions at dirccl push sampling locations. Characterize Waste site for 
future remediation oflhc cribs. 

lm·estigators 

Name: Tom Mitchell Company Cll2M IIILL Hanford, Inc 

Phone: 509-3 72-9690 F.--Mail thmitche@bhi-crc.cc;>m 

Name: Kevin Bergstrom Company CUZM IIILL Hanford, Inc 

Phone: 509-3 72-9591 E-Mail kabcrgst@bhi-erc.com 

Name: Bill I ludson Company CH2M I IILL. Inc 
-

Phone: 509-3 75-3-14-J x2 I 0 E-!\1ail bhudson 1@ch2m.com 

Site Description 

Cullural Resourte Settin~: NIA Entire site dis1urbcd by activilies rela1ed to the construction and'or oreraiions of Hanford 
focilit ies. 

Terrain: Flat except along the southern and western edges where the ground drops -0.S mclet'll to the surrounding O.::it 
terrain 

\'l'gctation None 

Soil/sedimcnts/rocl, lype: Gravel. cobbles and sand. Surrace fill of gravel and cobbles cover the entire site. 

Anticipated Bedrock: Depth: NA Type: NA 

Hydro properties*: Moi~I at time of data collection. 

Obstacles**: Chained off areas around the tank not accessible for data collcclion. 

Site l,lmitalions: No data over the lank. 

Owrall asscssrnc,nt orsile for gc,ophyskal lnnsli~ations: Good conditions for geophysical investigation 

I 
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Site: 241-U-361 SettlingTank Document Number: CH2MIULL Memo Date: Dec. 2003 

(combined with 2607-W.S Septic 
Tank) 

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

Equipment 

Type/l\lodcl: Ground Penetrating Rad.ir{GPR}: Geophysical Survey Systems, Inc., (GSSI) SIR-10; 200 Milz antenna 

lime D2main Electromasneli~ CTQ:EM}: Geonics EM-61 

Data Format: Disk 0 Tape D Hardcopy (8J 

Data Collection/Processing Parameters 

Surny Grid Parameters: 

A 2 x 2-mcter location control grid was established within approximately a 30x I OD.meter area. The 216-U-1 and 2 crib and 
241-U-36 I Tank investigations were combined into a single investigation. Seven extensions to the grid were made as 
adjustments to lhe sampling plan called for the investigation of sites outside of the original grid. 

Data Collection Parameters: 

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

• GPR: 108-nanosecond window was used at SO scans per second with a 2x stack. Filters and data collection parameters 
were set 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 apart. 

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

Data Processing Parameten: 

• Minimal post-processing of the GPR data was performed • 

• TDEM data were contoured usin!? the nearest neighbor ali?orithm and Golden Sofiware•s SURFER . 

Summary of Results 

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

• 
B-xiii 
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• Figure 2d. 216-U-1 & 2, 24i-U-361 Interpretation Map. 
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• Figure 3a. 216-U-8 Crib Geophysical Site Investigation Summary Fonn. 

Site: 216-U-8 Crib Document Number: CU2MUILL Memo Date: Dec. 2003 

Sponsor/Contact: Rich Mahood, George Kelly, Fiour Daniel Phone: 373-44-tJ, 373-44.58 

Location: Approximately 200 mete~ south ofU plant 

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

·Investigators 

Name: Tom Mitchell Company CH2M Hill Hanford, Inc 

Phone: 509-372-9690 E-l\lall thmitche@bhi-erc.com 

Name: Kevin Bergstrom Company CH2M Hill Hanford, Inc 

Phone: 509-372-9591 E-1\lall kabergst@bhi-erc.com 

Name: Bill Hudson Company CH2M Hill, Inc 

Phone: 509.375.3444 x210 E-Mail bhudson l@ch2m.com 

Site Description 

Cultural Resource Setting: NIA Entire site disturbed by activities related to the construction and/or operations of llanford 
facilities. 

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

Vegetation None 

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

Anticipated Bedrock: Depth: NA Type: NA 

llydro properties•: Moist at time of data collection. 

Obstacles0 : A few vertical vents in the center of the site .. 

Sile Limitations: No data along slopes of the mound. 

Overall assessment or site for geophyslcal lnvesUgatlons: Good conditions for geophysical investigation 
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Sile: 216-U-8 Crib .Document l'iumhcr: Cl12MIIILL l\1emo Dale: Dec. 2003 • Sponsor/Contact: Rich Mahood. George Kelly. Flour Daniel Phone: 373-4443, 37J.-4-tS8 

Equipment 

TypefModel: Ground Pcnetr.11ing Ratfor fGPR}: Geophysica\ Survey System . ._, Inc., (GSSI) SIR-IO; 200 Ml lz antenm1 

Timi. Domnin f:l1:£tro[!!agnctics rrnF.M}: Gconies EM-61 

Data Format: DM,0 Tape D llardcopy [8J 

Data Collection/Processing Parameters 

Suney Grid Parameters: 

A 2 x 2-meter location control grid was established within approximately a 22x 56-metcr area. The three sites are all tied to the 
location control used for the 216-U-8 site. 

. . 

Data Collection Parameters: 

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

• GPR data were collected at three additional sites in the flat area surrounding the mound . 
• GPR: 108-nanosecond window was used at SO scans rcr second with a 2x stack. Filters and data collection parame1ers 

were set 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 apart. 
• TDEM d:lta were collected only in the original grid. Data were not collected in 1he three extensions lo the primary grid . 

Data Processln~ Parameters: 

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

• TDEM data were contoured using the nearest neighbor algorithm and Golden Sofiware's SURFER. , 

Summary of Results 

Numerous isofated 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 anomalies appear to be within the fill material that created the mound that covers the site. All anomalies, and 
anomalous disturbed area.,; should be avoided ,\hen taking subsurface samples. 

• 
B-xviii 
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Figure Jc. 216--U-S Crib EM~61- M:ctal Oetcctor Contour PIMs. 
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Figure 3d. 216-U-8 Cnl> Jnterprclation Map. 
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• Figure 4a. 216-U-12 Geophysical Site Investigation Summary Form. 

Site: 216-U-12 Crib Document Number: CH2MIIILL Memo Date: Dec. 2003 

Sponsor/Con tact: Rich Mahood, George Kelty, Flour Daniel Phone: 373-4443, 373-4458 

Location: Approximately 400 meters south of U planl 

Objectives: To idcntiry potential subsurface obstructions at direct pu.-:h sampling 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@hhi-crc.com 

Name: Kevin Bergstrom Company CH2M Hill Hanford, Inc 

Phone: 509-372-959 l E-Mail kabergst@bhi-erc.com 

Name: Bill Hudson Company CH2M Hill, Inc . 

Phone: 509-375-3444 x210 E-Mail bhudson 1@ch2m.com 

Site Description 

Cultural Resource Setting: NIA Entire she disturbed by activities related to lhe construction and/or operations of Hanford 
facilities. 

Terrain: Fial 

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

SolUsediments/rock type: Oravel, 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 ofslte for geophysical Investigations: Oood condition.,; for geophysical investigation 

B-xxiii 
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Sile: 216-U-12 Crib Document l\'umber: Cll2MIIILL Memo Date: Dec. 2003 · 

Spon,;or/Contact: Rich ~13hood. George Kelty, Flour Daniel Phone: 373-44.J), 373-4458 

Equipment 

Type~lodel: Ground Penetrating Radar {GPR): Geophysical Survey Systemc;, Inc .• (GSSI) SIR-10; 200 MHz antenna 

Time Domain Elc£trom:ignctics {TDEM): Geonics EM-61 

Data Format: Disk 0 Tape D llardcopy t'8:I 

Data Collection/Processing Parameters 

Sur,·ey Grid Parameters: 

A 2 x 2-mcter location control grid was established within approximately a 32x 58-meter area. Four extensions 10 the grid were 
made as adjustments lo the sampling pl.In called for the investigation of sites outside of the original grid. 

Eastern extension: 10 x 16 meters. Western extension: 4xl2 meters. Southern extension: 4 x 14 meters. Nonhem extension: 4 
x40 meters. 

Data Collecllon 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 enlire gridded area including the extensions. 

• GPR: I08-nanosccond window was used al SO scans per second with a 21' stack. Filters and data collection parameters 
were set in the ticld to match the local soil conditions. 

• TDEM data: 4 channel!;, 3x time windows with differential mode. Data collected using v. heel encoder (readings @0.19 
meter incervals) along north-south profiles spaced 2 meters apart. 

• TDEM data were collected only in the original grid. Dala were not collected in the extensions . 

Data Processing Parameters: 

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

Summary of Results 

Numerous isolated anomalies were detcclcd throughout che site. Several disturbed area.c; were also detected that may be 
masking deeper fealures of interest. The linear anomaly that was detected in the western extension is most likely related 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 delineated 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-li Interpretation Map. 
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• Figure Sa. 216-U-16 Crib Geophysical Site Investigation Summary Form. 

Site: 216-U-!6 Crib Document Number: Cll2MHILL Memo Date: Dec. 2003 

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

Location: Approximately 300 meters southwest ofU plant on the south side of 161
h strecl 

Objectives: To identify potential subsurface obstruction.,; for a borehole. The objective oflhe eastern ei<tension 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-Mail thmitchc@bhi-erc.com 

Name: Kevin Bergstrom Company CH2M Hill Hanford, Inc 

Phone: 509-372-9591 E-Mail kabergst@bhi-crc.com 

Name: Bill Hudson Company. CH2M Hill, Inc 

Phone: 509-375-3444 x2l0 E-Mail bhudson J@ch2m.com 

Site Description 

Cultural Resource Setting: NIA Entire site disturbed by activities related to the construction and/or operations of Hanford 
facili tics. 

Terrain: Flat 

Vegetation None 

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

Anticipated Bedrock: Depth: NA Type: NA 

Hydro properties*: Moist at time of data collection. 

Obstacles**: none 

Site Llmltatlons: none 

Overall assessment ofslte for geophysical lnvutigatlons: Good conditions for geophysical investigation 

B-xxix 
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Site: 21.6-U-16 Crib Doc:unumr ~umber: Cll2l\llllLL Memo Date: Dec. 2003 

Sponsor/Con1:1c:t: Rich Mahood, George Kelly, Flour Daniel Phone: 373-4443, 373-4458 

Equipment 

T)'pe/;\1odel: Ground Pene1ra1i1u;: Radar (GPR}: Geophysical Survey Systems. Inc., (GSSI) SIR- IO; 200 MHz antenna 

Data Format: Disk 0 Tape 0 Hardcopy t8J 

Data Collection/Processing Parameters 

Survey Grid Parameters: 

A 2 x 2-meler location control grid ·was established wi1hin approximately a I Ox 12-meier area. The grid was extended to the 
east 52 meters. 

Data Colleclion Parameters: 

• The GPR data were collecced in the continuous mode along parallel profiles spaced 2-mctcrs apart in bo1h north-south and 
cast-west directions in lhe rrimary l Ox I 2 meter grim. GPR was only collccled along north-south profiles spaced 2 meters. 
apart in the eastern cxten.c;ion. 

• GPR: 108-nanosecond window was used at 50 scans per second wi1h a 2x slack. Filters and data collection parameters 
were set in the field to match the local soil conditions. 

Data Processin~ Parameters: 

Minimal po~t-processing of the GPR dala was performed. 

Summary of Results 

Only a few isolarcd anomalies were dctecled. No not.ible fca1ures were detected that might be related to the crib The linear 
anomaly that was detected in the eastern extension is suspected as being the pipe line that fed the crib however it wasa very 
sublle feature 1hu..,; was not conclusive. 

• 
B-xxx 
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Figure 6a. 216-U-17 Crib Geophysical Site Investigation Summary Form. • 
Sile: 216-U-17 Crib Document Number: Cll2MHILL Memo Date: Dec. 2003 

Sponsor/Contact: Rich Mahood, George Kelly, Flour D:inicl Phone: 373-44-B, 373-4458 

Location: Approximately 300 meters southeast of U plant on the south east comer of 16th :rnd Beloit street. 

Objecth·es: To identify potential subsurface obslroction.,; for a borehole. 

lnnstigators 

Name: Tom l\.1itchcll Company CH2M flill Hanford, Inc 

Phone: 509-372-9690 E-Mail thmitche@bhi-erc.com 

Name: Kevin Bergstrom Company Cll2M Hill Hanford, Inc ' 

Phone: 509-372-9591 E-Mail kabergst@,bhi-erc.com 

Name: Bill Hudson Company CH2M Hill, Inc 

Phone: S09-375-3444 x210 E-Mail bhudson I@ch2m.com 

Site Description 

Cultural Resource Setting: NI A Entire site disturbed by activities related to the construction and/or operations of I Ian ford 
facililies. 

Tl'rrain: Flat 

Vegetation None 

Soil/sediments/rock type: Gr-Jvel, cobbles and sand. 

Anticipated Bedrock: Depth: NA Type: NA 

llydro properties*: Moist at time of data collection. 

Obstacles**: none 

Site Limitations: none 

Overall assessment of site for geophyskal investigations: Good conditions for geophysica I investigation 

B-xxxii 
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Site: 216-U-17 Crib Document Number: CH2MHILL Memo Date: Dec. 2003 

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

Equipment 

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

Data Format: Disk 0 'f'.ape D llardc:opy 181 

Data Collection/Processing Parameters 

Surny Grid Paramecers: 

A 2 x 2-meter location control grid was establi .. ,;hed within approximately a 12x 34-metcr area. 

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: JOB-nanosecond window was used at SO scans per second with a 2x stack. Fillers and data collection parameters 
were set in the field lo match the local soil conditions. 

Data Processlnl? 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 crib. 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-l 7 Crib Interpretation Map. 
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• Figure 7a. 200-W-8 Geophysical Site Investigation Summary Fonn. 

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

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

Location: Appro:dmately 200 meters cast of U plant on the northeastern comer or l6'h and Beloit Street. 

Objectins: 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 Ctl2M Hill Hanford, Inc 

Phone: 509-3 72-9690 E-l\lall thmitche@bhi-erc.com 

Name: Kevin Bergstrom . Company CH2M Uill Hanford, Inc 

Phone: 509-3 72-9591 E-l\lall kabergst@.bhi-CTc.com 

Name: Bill Hudson Company Cll2M Hill, Inc 

Phone: 509-375-3444 x210 E-Mail bhudson 1@ch2m.com 

Site Description 

Cultural Resource Setting: NIA. the entire site is disturbed by activities related 10 the construction and/or operations or 
Hanford facilities. 

Terrain: Flat 

Vegetation None 

Soll/sedlmentsfrock type: GraveJ, cobbles and sand .• 

Anticipated Bedrock: Depth: NA Type: NA 

Hydro properties•: Surface dry at time or data collection. 

Obstacles"'*: None 

Sile Limitations: None 

Overall assessment or site for geophyslcal Investigations: Good conditions for geophysical investigation 

I 

Equipment 
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Sile: 200-W-8 Document Number: CH2MJIILL Memo Date: • Dec. 2003 

Sponsor/Contact: Rich Mahood, George Kelly. Flour Daniel Phone: 373-4443, 373-4458 

T)'pc/;\lodcl: f\.hlgnc1ome1er: Geometrics 0858-G Cesium Vapor Magnetometer 

Fregucncl( Domaia fl~lmmai:nctics (EJ\.11): Geonics EM-31 

Data Format: Disk 0 Tape 0 Hardcopy ~ 

Data Collec1iori/Processing Parameters 

Survey Grid Parameters: 
A 30 x 30-mcter location control grid was established using GPS over a 21 Ox 300-meler area. Between each GPS located 
node, grid flags and/or stakes were used 10 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 comrol between flagged/staked profiles was 
estil113ted by wa I king pace and by projecting the most direct route between flagged/staked rows. Thu.~ locations between the 
flagged/staked baselines are only appro,dmate locations. 

Data Collection Parameters: 

• Magnetic gradiomctcr data were collected but only the top sensor total field data were used due lo 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-31 data: 2 components, quadrature and in-rhase. Data collected along N-S profiles spaced 2 meters apart. Data 
recordings along each profile were spaced 2 meters apart. 

Data Proecssinc Parameters: 

• Magnetic and EMI data were contoured using the nearest neighbor algorithm and Golden Soflware's SURFER, Version 7 •. 

Summary or Results 

Several concentrations ofonomalies (zones) were detected indicating that there are previously unknown buried debris 
foaturesfdcbris within the study area. Most of these anomalous zones are in the eastern half of the site and were only detected 
with the magnetometer. The linear pattern of the anomalies suggests that the features /debris was intentionally concentrated 
and not just ihe typical random scattered debris that is found throughout much of the Hanford site. It is nol clear whether 
these anomalou.c; features are rela1ed lo the 200-W-8 Waste Site. 

There were several linear features that were detected that have the character ofa buried pipelines/utility. They are 
predominately north-south trending and were detected in the western half of the sile. There was an east-west trending linear 
EMI 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 scauered acros.~ the site. Due to the spacing between the geophysical profiles, it is 
anticipated that there arc 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•S 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 7e. 200-W-8 Interpretation Map. 
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• Figure Sa. 216-W-42 Pipeline Geophysical Site Investigation Summary Form. 

Site: 216-W-42 Pipeline Document Number: CH2MHILL Memo Date: Dec. 2003 

Spon.sor/Con tact: Rich Mahood. George Kelty, Flour Daniel Phone: 373-4443, 373-4458 

Location: Approximately 300 meters south ofU plant. 

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

· Investigators 
'· • l 

Name: Tom Mitchell Company CH2M Hill Hanford, Inc 

Phone: 509-372-9690 E-l\1ail thmitche@bhi-erc.com 

Name: Kevin Bergstrom Company · CH2M Hill Hanford, Inc 

Phone: 509-372-9591 E-l\lall kabergst@bhi-crc.com 

Name: Bill Hudson Company CH2M liill, Inc 

Phone: 509.375.3444 x210 E-Mall bhudson l@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: Approximately 0.5 meter berm. with a flal top. runs down the center of the site. The berm is fill material over 
the top of the buried pipeline. 

Vegetation None· 

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

- Anticipated Bedrock: Depth: NA Type: NA 

Hydro properties•: Moist at time of data collection. 

Obstacles••: None C 

Site Limitations: None 

Overall assessment oCslle for geophysical Investigations: Good conditions for geophysical investigation 

B-xlv 
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Site: 216-W-42 Pipeline Documrnt Number: Cll2MIIILL Memo Date: Dec. 2003 

Sponsor/Contact: Rich Mahood, George Kelty, Flour Daniel Phone: 373-44-B, 373-4458 

Equipment 

Type/:\ 1 odel: Ground Pcnctrntin!a! Bad:ir (GPR}: Geophysical Survey System.,;, Inc., (GSSI) SIR-10; 200 MHz antenna 

Data Format: Disk 0 Tape D llardcopy 181 

Data Collection/Processing Parameters . 

Surny Grid Parameters: 

A 2 x 2-metcr location control grid was established within appro:itim:1tcly a 16 x 18-meter area. 

Data Colleclion Parameters: 

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

• GPR: 108-nanosccond window was ui;ed at SO scan.<: per second with a 2x stack. Filters and data collection parameters 
were set in the field to match the local soil conditions. ' 

Data Proce~in~ Parameters: 

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

Summary of Results 

The e:itcavation boundaries for the pipeline were detected and mapped. Within the excavation boundary, numerous GPR 
anom:ilies were detected. All anomalies should be avoided Y.hen selecting the final samplc(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 Fonn. 

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

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

Location: Approximately 200 meters northeast ofU plan! on the west side Deloit Street. 

Objectives: Characterize the waste site for future remediation eITons. 

Investigators 

Name: Tom Mitchell Company CH2M Hill Hanford, Inc 

Phone: S 09-3 72-9690 E-l\lall thmi1chc@bhi-erc.com 

Name: Kevin Bergstrom Company CH2M Hill Hanford, Inc 

Phone: 509-372-9591 E-l\lall. kabcrgst@bhi-erc.com 

Name: Bill Hudson Company CH2M Hill, Inc 

Phone: 509.375.3444 x2l0 E-J\lall bhudson l@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 und sand .. 

Anticipated Bedrock: Depth: NA Type: NA 

Hydro properties•: Surface dry at time of data colleclion. 

Obstacles**: Pile of miscellaneous debris that defines the site 

Sile Limitations: Can't .. see" geophysically below the surface debris 

Overall assessment of slte for geophysical Investigations: Good conditions for hand carried geophysical tools. 
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Site: 200-W-56 Document ~umber: Cll2MIIILL Memo Date: Dec. 2003 

Sponsor/Contact: Rich Mahood, George Kelty, Flour Daniel Phone: 373-4443, 373-4-t58 

Equipment 

Typt-/Model: Mm:nctomcter: Geometrics G858-G Cesium Vnpor Magnetometer 

E~gucncx Domain Eli:s:1r2masnelics (EMI): Geonics EM-31 

Data Format: Disk 0 Tape D llardcopy 181 

Data ColJection/Proccssing Parameters 

Survey Grid Parameters: 

A 30 ,c 30-meter location control grid was established using GPS over a 30x. 60-meler area. Between each GPS located node, 
gril.J nags and'or slakes were used to establish east-west profiles with flags or stakes every 6 meters. The result was east-west 
rows of flag~stakes, every 30 meters across the entire site. Location control between flagged/staked profiles was estimated by 
walking pace and by projeeling the most direct route between flagged/staked rows. Thus location:; between the flagged/staked 
baselines ore only approximate locations. 

Data Collection Parameters: 

• Magnetic gradiometer dala were collected but only the top sensor total lield data were used due lo failure of the bottom 
sensor. Data were collected along north-south profiles, spaced 2 meters apart, with readings every 0.S seconds (--0.5 
meters). 

• 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 sp:1ced 2 meters apart. 

Dala Processing Parameters: 

• Magnetic and EM I data were contoured using the nearest neighbor algorithm and Golden Software's SURFER. Version 7 • 

Summary of Results 

There are an abundance or magnetic anomalies throughout the northern and eastern portion of the site that have no 
corresponding EMI anomalies and appear to exlcnd beyond lhe boundaries oflhc survey. The primary EMI anomalies are in 
the southwestern comer of the site and ha,·e no corresponding magnetic anomalies. It is not clear what is causing the magnetic 
anomalies but due lo the lack or EM I anomalies it appears the anomalies are predominately soil related. 

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

• 
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Figure 9b. 200•W-56 Magnetic Gradient Contour Plot. 
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Figure 9c. 200-W-56 EM-31 Contour Plots. 
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• Figure 9d. 200-W-56 Interpretation Map . 
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Figure IOa. 200-W-71 Geophysical Site Investigation Summary Form. • 
Site: 200-W-71 Document Number: CU2MIIILL Memo Date: Dec. 2003 

Sponsor/Conlact: Rich Mahood, George Kelty, Flour Daniel fhone: 373-4443, 373-4458 

Location: Approxima1ely 400 mclers southe:isl ofU planl on the south side of 16th street .• 

Objeclives: Optimize the loc:ition of a test pit. Characterize the waste she for future remediation dfons. 

lnnstigators 

Jloi:ime: Tom Milchcll Company Cll2M um 11:inford, Inc 

Phone: 509-372-9690 E-Mail 1hmi1chc@bhi-erc.com 

Name: Kevin Bergstrom Company CM2M Hill Hanford, Inc 

fhonl!: 509-372-9591 E-Mail kabergst@bhi-erc.com 

Name: Bill Hudson Company CH2M llill, Inc 

Phone: 509-375-344-1 x2 I 0 E-Mail bhudsonl@ch2m.com 

Site Description 

Cultural Resource SeUin~: NIA, the entire site is disturbed by aclivilies related to the conslruction and/or operations of 
Hanford facilities. 

Terrain: Fial 

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

Soil/sediments/rod, type: Gravel, cobbles and sand .• 

Anticipated Bedrock: Deplh: NA Type: NA 

tlydro properties*: Surface dry al time of data collection. 

Obstacles**: None 

Site Limitations: None 

O,·erall assessment of site for geophysical in,·eslil!alions: Good condilions for hand carried geophysical cools. 

I 
I • 
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Site: 200-W-71 Document Number: Cll2MHILL Memo Date: Dec. 2003 

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

Equipment 

Type/Model: Magnetometer: Geometrics 08S8-G Cesium Vapor Magnetometer 

Frequency Domain Electromagnetics (EMI): Geonics EM-31 

Time Domain Electromagnctics {TDEM}: Geonics EM-61 

Data Formal: Disk 0 Tape D llardcopy t8J 

Data Collection/Processing Parameters 

Survey Grid Parameters: 

A JO x JO-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 lo est:iblish east-west profiles with flags or stakes every 6 meters. The result was east• 
west rows orflags/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 appro:itimatc locations. Later extended grid in northwest comer an additional 30 x 60m . 

. Data Collection Parameter,: 

• Magnetic gradiometer data were collected but only the top sensor total field data were used due to failure of the botlom 
sensor. Data were co11ectcd along north-south profiles, spaced 2 meters apart. with readings every 0.5 seconds (-0.5 
meters). 

' • EM-61 data: 4 channels. Jx 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 area. It was to only data collected in that area . 

• EM-3 I data: 2 components, quadrature and in-phase. Dab collected along N-S profiles 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 neighbor algorithm and Golden Sofiware's SURFER, 
Version 7. 

Summary of Results 

Two depressions in the vicinity ofN200/E16S arc in the middle ofan anomalous magnetic and EMI zone that extends between 
roughly N 184 to N230. The depressions are in also in a zone with scattered surface debris. This area is apparently within the 
200-W-7I trench/burial ground. The abundance ofanomalous magnetic features in the northwest comer appears primarily to 
correlate with changes within the soil (due to the Jack of corresponding anomalies in the EMland/orTDEM 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 linear along the northern edge most likely is a buried utility that parallels the paved road • 

• 
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Figure lOb. 200-W-71 Magnetic Gradient Contour Plot. 

N280 

I 
0 0 - 0 

N250· 0 
0 

t, 

N220-

• 

•"' N190· ~ 
t 

0 
0 

N130· -----+--
., 0 0. ~ 

N100··L-____:~IS:. :l:~~:.J~__l}.__L __ o2..,__j_ ___ _j _ _J 
E100 E130 E190 · E220 E250 

Magnetic Field Vertical Gradient 
Plotted Range 100 to 5000 
Contour Interval: 20 gamma 

Scale in Meters 

-==-==--::=i 0 10 20 30 40 50 60 

B-liv 

200-W-71, 200 West 
Magnetic Gradient 
November 2003 

• 

• 



Page 129 ot'. 185 ot· IlA01Sll'i9'14 

• 

• 

D&D~27783, Rev. 0 

Figure 10c. 200-W-71 EM-61 Metal Detector Contour Plots. 
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Figure tod. 200-W-71 EM-31 Ground Conductivity Contour Plot. 
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Figure 1 Oe. 200-W-71 EM-31 In-Phase Contour Plot. 
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• F!gt1rc IOf. 200-W-71 Interpretation 
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APPENDIXC 

'\\lASTE 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 Durlng Field Activities. 

Container 
Sin 

PIN gal) Waste Descrfptlon Date Opened Date Sealed Comments 

UP-04-001 55 MSW 03/19/04 03120/04 Well C4207, C4228 

UP-04-002 55 Soil 42 to 47 ft 08/09/04 08/09/04 C4228 
VadoseZone 

@C4228 

UP-04-003 55 Soil 47 ft Auger 08/09/04 08/09/04 C4228 
clean out @ C4228 

UP-04-004 55 Soll Oto15ft 08/11/04 08/11/04 C4225 
VadoseZone 

@C4225 

UP-04-005 55 Soll 15 to 25 ft 08/12/04 08/12/04 C4225 
VadoseZone 

@C4225 

UP-04-006 55 Soll 25 to 35 ft 08/12/04 08/12/04 C4225 
VadoseZone 

@C4225 

UP-04-007 55 Soil 35 to 45 ft 08/12/04 08/12/04 C4225 
VadoseZone 

@C4225 

UP-04-008 . 55 Soil 45 to 50 ft 08/16/04 08/16/04 C4225 
VadoseZone 

@C4225 

UP-04-009 55 Soil 50 ft Auger 08116/04 08/16/04 C4225 
clean out @ C4225 

UP-04-010 55 Soll 50 ft Auger 08/17/04 08/17/04 C4220 
clean oul @ C4220 

UP--04-011 55 MSW 08/18/04 08/18/04 C4219 

UP--04-012 55 Soll 48 to 50 ft 08/18/04 08/18/04 C4219 
VadoseZone 

@C4219 

UP-04-013 55 Soil 50 ft 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 
VadoseZone 

C4226 (Spoil Pile) 

UP-04-015 55 Soil O to SO ft 09/10/04 09/10/04 C4226 
VadoseZone 

C4226 ($poll Pile) 

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

Container 
Size 

PIN gal) Waste Description Date Opened Date Sealed Comments 

UP-04-016 55 Soil Oto 50 ft 09/10/04 09/10/04 C4226 
VadoseZone 

C4226 ($poll Pile) 

UP-04-017 55 Soil Oto 50 ft 09/10/04 09/10/04 C4226 
VadoseZone 

C4226 (Spoil Pile) 

UP-04-018 55 Soil Oto 50 rt 09/10/04 09/10/04 C4226 
VadoseZone 

C4226 (Spoil Pile) 

UP-04-019 55 Soil O to 50 ft 09/10/04 09/10/04 C4226 
Vadose Zone 

C4226 (Spoil Pile) 

UP-04-020 55 Soil Oto 50 ft 09/10/04 09/10/04 C4227 
VadoseZone 

C4227 (Spoil Pile) 

UP-04-021 55 Soil Oto 50 ft 09/10/04 09/10/04 C4227 
VadoseZone 

C4227 (Spon Pile} 

UP-04·022 55 Soll Oto 50 ft 09/10/04 09/10/04 C4227 
Vadose Zone 

C4227 (Spoil Pile) 

UP-04~023 55 Soil O to 50 rt 09/10/04 09/10/04 C4227 
Vadose Zone 

C4227 (Spoil Pile) 

UP-04-024 55 Soil o to SO ft 09/10/04 09/10/04 C4227 
VadoseZone 

C4227 (Spoil Pile) 

UP-04-025 55 MSW C4226, 09/13/04 09/13/04 C4226,C4227 
C4227 

UP-04-026 55 Soil O to47ft 09/13/04 09/13/04 C4228 
Vadose Zone 

C4228 (Spoil Pile) 

UP-04-027 55 Soil Oto 47 ft 09/12104 09/12/04 C4228 
Vadose Zone 

C4228 (Spoil PIie) 

UP-04-028 55 Soil Olo47ft 09/13/04 09/13/04 C4228 
VadoseZone 

C4228 (Spoil Pile) 

UP-04-029 55 Soil O lo 47 ft 09/13/04 09/13/04 C4228 
Vadose Zone 

C4228 (Spoil Pile) 

UP-04-030 55 Soil O to40 ft 09/13/04 09/13/04 C4220 
VadoseZone 

C4220 (Spoil Pile) • 
C-iv 
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• Table C.1. Waste Generated During Field Activities. 

Container 
Size 

PIN gat) Waste Description Date Opened Date Sealed Comments 

UP-04-031 55 Soil Oto 40 ft 09/13/04 09/13/04 C4220 
Vadose Zone 

C4220 (Spoil Pile) 

UP-04-032 55 Soil o to 40 ft 09/13/04 09/13/04 C4220 
VadoseZone 

C4220 (Spoil Pile) 

UP-04-033 55 Soll O to40 ft 09/13/04 09/13/04 C4220 
VadoseZone 

C4220 (Spoil 
Pile) 

UP-04-034 55 son o to48ft 09/13/04 09/13/04 C4219 
Vadose Zone 

C4219 (Spoil Pile) 

UP-04-035 55 Soll O lo48 ft 09/13/04 09/13/04 C4219 
Vadosezone 

C4219 (Spoil Pile) 

UP-04-036 55 Soll O lo 48 ft 09/13/04 09/13/04 C4219 
VadoseZone 

C4219 (Spall Pile) 

UP-04-037 55 MSW C4219, 09/13/04 09/13/04 C4219,C4220,C4228 
C4220,C4228 

UP-05-001 55 Soil O to45 ft 02/24/05 02/24/05 C4710 
VadoseZone 

C4710 

UP-05-002 55 Soll O lo 45ft 02124/05 02/24/05 C4710 
VadoseZone 

C4710 

UP-05-003 55 Soll 0 to4O ft 02/25/05 02/25/05 C4713 
VadoseZone 

C4713 

UP-05-004 55 Soil O to 42 ft 02/25/05 02/25/05 C4706 
VadoseZone 

C4706 

UP-05-005 55 Soil O to42ft 02/28!05 02/28/05 C4706 
VadoseZone 

C4706 

UP-05-006 55 MSW C4705 02/24/05 03/15/05 C4705 through C4730 
through C4730 

UP-05-007 55 Soil O to 35 fl 2/28/2005 02/28/05 C4705 
VadoseZone 

C4705 

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

Container 
Size 

PIN gal) Waste Description Date Opened Date Sealed Comments 

UP-05-008 55 Soil 35 to 44 ft 2128/2005 02/28/05 C4705 
VadoseZone 

C4705 

UP-05-009 55 Soil 0 to 44 ft 2/28/2005 ·02/28/05 C4711 
VadoseZone 

C4711 

UP-05-010 55 Soil 0 10 44 ft 2/28/2005 02/28/05 C4711 
Vadose Zone 

C4711 

UP-05-011 55 Soil 0 lo 42ft 3/1/2005 03/01/05 C4712 
VadoseZone 

C4712 

UP-05-012 55 Soil o to 42 ft 3/1/2005 03/01/05 C4712 
VadoseZone 

C4712 

UP-05-013 55 Soil 0 to40 ft 3/2/2005 03,02/05 C4709 
Vadose Zone 

C4709 

UP-05-014 55 Soil 40 to 46 ft 3/2/2005 03/02/05 C4709 
Vadosezone 

C4709 

UP-05-015 55 Soil o to44 (t 3/2/2005 03/02/05 C4708 
Vadose Zone C-

4708 

UP-05-016 55 Soil O to 44 ft 3/2/2005 03/02/05 C4708 
Vadose Zone C-

4708 

UP-05-017 55 Soil O to 44 ft 3/2/2005 03/02/05 C4707 
VadoseZone 

C4707 

UP-05-018 55 Soil 0 to44 ft 3/2/2005 03/02/05 C4707 
VadoseZone 

C4707 

UP-05-019 55 Soil 0 to44 ft 3/3/2005 03/03/05 C4720 
VadoseZone 

C4720 

UP-05-020 55 Soll Oto 44 ft 3/3/2005 03/03/05 C4720 
VadoseZone 

C4720 

UP-05-021 55 Soil o to 35 ft 3/3/2005 03/03/05 C4721 
Vadose Zone 

C4721 

UP--05-022 55 Soil 35 to 42 ft 3/3/2005 03/03/05 C4721 
VadoseZone 

C4721 • 
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• Table C-1. Waste Generated During Field Activities. 

Container 
Size 

PIN gal) Waste Description Date Opened Date Sealed Comments 

UP-05-023 55 Soil O to 35 ft 313/2005 03/04/05 C4722 · 
VadoseZone 

C4722 

UP-05-024 55 Soil 35 to 44 ft 3/3/2005 03/04/05 C4722 
VadoseZone 

C4722 

UP-05-025 55 Soil 0 l044 ft 3/4/2005 03/08105 C4722 
VadoseZone 

C4722 

UP-05-026 55 Soil 0 lO 30 ft 3/8/2005 03/08/05 C4714 
VadoseZone 

C4714 

UP-05-027 55 son 30 lo 44 ft 3/5/2005 03/08/05 C4714 
VadoseZone 

. ! 

C4714 

UP-05-028 55 Soll 0 1040 ft 318/2005 03/08/05 C4718 
VadoseZone 

C4718 

UP-05-029 55 Soll 0 1044 ft 3/8/2005 03/08/058 C4718 
VadoseZone 

C4718 

UP-05-030 55 Soil 0 lo 35 ft 3/9/2005 03/09/05 C4717 
VadoseZone 

C4717 

UP-05-031 55 Soil 35 lo 44 ft 3/912005 03/09/05 C4717 
Vadose Zone 

C4717 

UP-05-032 55 Soil Oto 35 ft 3/9/2005 03/09/05 C4719 
VadoseZone 

C4719 

UP-05-033 55 Soil 35 to 44 ft 3/9/2005 03/09/05 C4719 
VadoseZone 

C4719 

UP-05-034 55 Soll O to 44 ft 3/9/2005 03/09/05 C4715 
VadoseZone 

C4715 

UP-05-035 55 Soil O to44 ft 3/912005 03/09/05 C4715 
VadoseZone 

C4715 

UP-05-036 55 Soil O to40 ft 3/10/2005 03/10/05 C4728 
VadoseZone 

C4728 

UP-05-037 55 Soil O to40 ft 3/10/2005 03/10/05 C4728 

• VadoseZone 
C4728 

C-vii 

----------------------- -·· . 



Page 142 of lllS of' r,Ao1n·;9•74. 

D&D-27783, Rev. 0 

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

Container 
Size 

PIN gal) Waste Description Date Opened Date Sealed Comments 

UP·OS-038 55 Soil o to44 ft 3/10/2005 03/10/05 C4729 
VadoseZone 

C4729 

UP-05-039 55 Soil O to 44 ft 3/10/2005 . 03/10/05 C4729 
VadoseZone 

C4729 

UP-05-040 55 Soil O to 44 ft 3/10/2005 03/10/05 C4730 
Vadose Zone 

C4730 

UP-05-041 55 Soil O to44 ft 3/10/2005 03/10/05 C4730 
VadoseZone 

C4730 

UP-05-042 55 Soil Oto 35 ft 3/11/2005 03/11/05 C4724 
VadoseZone 

C4724 

UP-05-043 55 Soil 35 to 44 to 3/11/2005 03/11/05 C4724 
VadoseZone 

C4724 

· UP-05-044 55 Soil O to 35 ft 3/11/2005 03/11/05 C4725 
VadoseZone 

C4725 

UP•OS-045 55 Soil 35 to 44 ft 3/11/2005 03/11/05 C4725 
Vadose Zone 

C4725 

UP-05-046 55 Soil O lo 44 ft 3/11/2005 03/11/05 C4723 
VadoseZone 

C4723 

UP-05-047 55 Soil O to 44 ft 3/14/2005 03/14/05 C4723 
VadoseZone 

C4723 

UP-05-048 55 Soil O lo41 ft 3/14/2005 03/14/05 C4726 
VadoseZone 

C4726 

UP-05-049 55 Soil O to41 ft 3/14/2005 03/14/05 C4726 
Vadose Zone 

C4726 

UP-05-050 55 Soil Oto 41 ft 03/14/05 3/14/2005 C4727 
VadoseZone 

C4727 

UP-05-051 55 Soll 40 to 49 ft 03/15105 3/15/2005 C4716 
VadoseZone 

C4716 

• 
C-viii 
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•• Table C-1. Waste Generated During Field Activities. 

Container 
Size 

PJN gal) Waste Description Date Opened Date Sealed Comments 

UP-05-052 55 Soil Oto 40 ft 03/15/05 3/15/2005 C4716 
VadoseZone 

C4716 

MSW = miscellaneous solid waste. 
PIN = packaQe identification number. 

i 
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• 
Actual Sample Tc,.99(pCl/g) Tc-H(pCl/9) 

Well Waste SIie Interval (It) PRG-1 pCl/g MDC/MDA 

C4705 216-11-1/216-U.2 441045.5 U. 0.642 

C4706 216-11-1 /216-U-2 421043.5 u 0.612 

C4707 216-11-1/216-U.2 441045.5 ·u 0.648 

C4708 216-11-1/216-U-2 441045.5 u 0,612 

C4708LD 216-11-1/216-U-2 441045.5 NA NA 
C-4709 216-U-1/216-U.2 46.51048 u 0.646 

C4709SD 216-11-1/21&-U-2 46.510-48 u 0.646 

C4709LD 216-11-1/216-U.2 46.510-48 u 0,642 

C4710 216-11-1/216-U.2 . 44.51046 u 0.642 

C4711 216-11-1/216-lJ.2 441045.5 u 0.565 

C4712 216-11-1/216-U-2 101D 11.5 u 0.642 

C4712LD 216-U-11216-U-2 101011.5 NA NA 
C4712 216-U•11216-U-2 301031.5 u 0.642 

C4712 216-U-1/216-U-2 351036.5 u 0.812 

C4712 216-11-1/216-U-2 42to43.5 u 0.587 

C4713 216-11-11216-U-2 40to41.5 u 0.584 

C4714 216-U-8 441o45.5 u 0.663 

C4715 216-11-12 441045.5 u 0.664 

C4716 216-U-8 47.510 50.5 u 0.615 

C4717 216-U-8 1102.5 u 0.652 

C471T 216-U-8 3710 38.5 u 0.653 

C471T 216-U-S 441045.5 u 0.653 

C4718 216-U-8 44to45.5 u 0.655 

C4719 216-U-S 441045.5 u 0.648 

C4720 216-U-S 441045.5 u 0.641 

C4721 216-U-S 421043.5 u 0.613 

C4722 216-U-8 431o44.5 u 0,658 

C4723 21&-U-12 441045,5 u 0.673 

C4724 21&-U-12 441045.5 0.993 0.626 

C4725 21&-U-12 44lo45.5 u 0.629 

C4726 216-U-12 41 lo42.5 1.56 0.627 

C4727 21&-U-12 441045.5 u 0.63 

• C4728 216-U-8 48to49.7 u 0.629 

\ 
J 
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! 
Table D-1. All Laboralof)' Analyses for Soll Samples. 

Nitrale/nllrll• as I 
Nitrogen ' Uranium 

(mg/leg) PRG=-40 N(f11911<9)'. (mg/kg) Uranium 
mg/kg RL t 

PRG=3.2 MDL 

6.1 0.5 ' u 0.94 
' 

3.7 0.5 2.86 0.15 

2 0.5 u 0.97 

1.1 0.5 u· 0.93 

1.1 0.5 I NA NA 

0.88 0.5 I u 0.99 

· 1.1 0.5 I u 1 

NA NA NA NA 
0.8 0.5 ' 3.9 0.16 

0.66 0.5 u 0.92 

1.3 0.5 1.61 1 

1.3 0.5 ·'· NA NA 

2.2 0.5 u 0.99 

3.4 0.5 u 1 

2.7 0.5 u 0.81 

2.6 0.5 i 2.56 0.15 

11 0.5 0.724 0.16 

11 0.5 
' 

0.838 0.15 

8 0.5 14.9 0.14 

3.4 0.5 1.34 0.16 

45.4 1 3.2 0.16 

150 2 I 7.14 0.16 

3.4 0.5 0.416 0.16 

7.2 0.5 0.475 0.16 

25.7 2 
. u 0.99 I 

592 5 3.19 0.95 

6.7 0.5 17.3 0.95 

5 0.5 0.413 0.12 

62.9 2 ' 0.501 0.15 

3.2 0.5 0.517 0.12 

544 10 3.12 0.15 

3.7 0.5 0.476 0.15 

366 10 : 5.47 0.12 

I 

D-iii 

U-23-c(pCl/g) 
U-23'(pCl/g) MDC/MDA 

O.TT7 0.0303 

1.23 0.0261 

0.693 0.0196 

0.468 0.0153 

NA NA 
0.637 0.00998 

0.637 0.00998 

NA NA 
0.722 0.00949 

0.614 0.0223 

0.747 0.027 

NA NA 

0.636 0.0154 

0.592 0.0383 

0.607 0.0291 

0.925 0.00836 

0.6 0.0313 

0.778 0.0479 

13.1 0.0341 

0.841 0.0415 

1.68 0.0507 

4.43 0.0255 

0.416 0.0174 

0.572 0.0126 

0.631 0.0336 

2.49 0.0352 

822 0.49 

0.6690 0.0183 

0.6000 0.0181 

0.8110 0.0127 

2.0600 0.0206 

0.6330 0.0224 

1.6900 0.0132 

I 

; 
I 

U-235 
(pCl/9) 

0.0257 

0.0453 

'U 

0.0223 

NA 
u 
u 

NA 

0.0365 

u 
;U 

NA 

0.0454 

u 
0.0298 

0.0278 

0.0443 

,U 

0.595 

0.0547 

O.G664 

0.175 

1u 
0.0279 

0.036 

0.0693 

1U 

,u 
IU 

0.0231 

0.0882 

0.0271 

0.0775 

I 
l 
I 

U-235 (pCl/g) U-238 
MDC/MDA (pCl/g) 

0.0192 0.766 

0.0221 1.06 

0.0175 0.761 

0.00863 0.472 

NA NA 
0.0176 0.614 

0.0176 0.614 

NA NA 
0.00949 0.76 

D.02 0.578 

0.0228 0.805 

NA NA 

0.0154 0.565 

0.0242 0.603 

0.0264 0.633 

0.00836 0.664 

0.0269 0.559 

0.0354' 0.792 

0.0262 13.9 

0.0362 0.666 

0.0298 1.77 

0.0216 4.46 

0.0174 0.461 

0.0126 0.617 

0.0212 0.667 

0.0223 2.51 

0.403 7.95 

0.0104 0.647 

0.0102 0.503 

0.0189 0.75 

0.0176 1.62 

0.0161 0.481 

0.0196 1,78 

U.238 
(pC1/g) 

MDC/MDA 

0.0249 

0.0292 

0.0196 

O.OOB63 

NA 
0.0176 

0.0176 

NA 
0.0168 

0.0223 

0.0228 

NA 
0.0154 

0.0334 

0.0232 

0.00836 

0.0292 

0.0423 

0.0341 

0.0381 

0.0507 

0.0216 

0.0174 

0.0223 

0.0278 

0.0338 

0.451 

0.0104 

0.0102 

0.0127 

0.0218 

0.0273 

0.0132 

i 
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Table D-1, All Laboratory Analyses for Soll Samplts, 

.. , 
"" 0) •• 0 .... 

Nllrate/nltrlta as l 
Nitrogen I Uranium U.238 

Actual Sample Tc-99 (pCUg) Tc;,99(pCUg) (mg/kg) PRG=40 N(mg/kg)I (mg/kg) Uranium U-234 (pCl/g) U-235 U-235 (pCl/g) U-238 (pCUg) 
Well WasloSlle Interval (ft) · PRG=1 pCl/g MDCIMDA mg/kg RL , PRG=3.2 MDL U.234 (pCl/g) MDC/MDA (pCl/g) MDCIMDA (pCl/g) MDC/MDA 

C4729 216-U-12 441045.5 u 0.625 6.9 0.5 / 0.399 0.16 0.7410 0.0184 0.0313 0.0201 0.778 0.0109 

.... 
"' •• 
?., 

C4730 216-U-12 181019.5 u 0.633 u · 0,5 0,848 0.15 0.8950 0.0287 0.0268 0.0264 0.796 0.0264 

C4730 216-U-12 381o39.5 0.7D7 0.625 149 2 I 8.01 0.16 5.72DO 0.0287 0.272 0.0187 4.38 0.0287 

ti 
~ ... 

C4730 216-U.12 44 lo 45.5 u 0,628 109 0,5 3.63 0.16 6.04DO 0.0428 0.29 0.0309 "" 4,86 0.039 .... ~, 
<.o .., 
p 

Tabla D-1. All Laboratory Analyses for Soll Samplos Continued. 

Gammal 
(pCUg)Ca- Titanium 
137Cs-137 Magnesium (mg/kg) Manganese Nickel Sliver 

Actual Sample PRG=23.A (mg/kg) PRG=unllml (mg/kg) Manganese (mg/kg) Nickel (mg/kg) 
Well Waste Site Interval (ft) %moisture Alpha (pCl/g) Beta(pCl/g) pCl/g PRG=NA led Titanium MDL PRG=512 MDL PRG=130 MDL PRG=13.6 

C4705 216-U-1/216-lJ.2 441045.5 6A u 7 NA I 5600 1220 0.096 403 2.8 9.66 4.7 u 
C4701i 216-U-1/216-IJ-2 421043,5 7.6 u 6.9 NA 52.10 1280 0.098 380 6.6 13 0.2 0.0512 

C4707 216-U.1/216-lJ.2 441045,5 8,7 u 5 NA ' 5650 1030 0.099 338 2.9 10.2 4.9 2.6 

C4708 216-U-1/216-lJ.2 441045,5 3.5 u 7.8 NA 3850 1530 0.099 262 2.8 10 4.6 4.72 

C4708LD 216-U-1/216-U-2 441045,5 1A NA NA NA ' NA NA NA NA NA NA NA NA 

C4709 216-U-1/216-U-2 46.51048 2.8 u 9.5 NA 5120 1ioo 0.096 239 3 21.9 4.9 2.59 

C4709SD 216-U-1/216-IJ.2 46.51048 . 3.2 u 3.5 NA : 4260 1140 0.099 257 3 11,2 5 u 
C4709LD 216-U-1/216-IJ.2 46.51048 NA NA NA NA : NA NA NA NA NA NA NA NA 

C4710 216-IJ.1/216-lJ.2 44.51046 2.4 u 6.7 NA 5960 2080 0.097 220 6.8 7.69 0.2 0.15 

C4711 216-U-1/216-IJ.2 441045.5 2.4 u 7.7 NA 5000 1180 0,098 234 2.8 8.37 4.6 u 
C4712 216-IJ-1/216-IJ.2 10 lo 11.5 4,6 u 6,6 NA 6020 2510 0.098 370 3 8.64 5 u 

C4712LD 216-U-1/216-U-2 10 to 11.S 4,6 NA NA NA ! NA NA NA NA NA NA NA NA 

C4712 216-U-1/216-IJ.2 301031.5 6.8 u 5,8 NA I 5740 2000 0.097 417 3 11,5 5 2.28 

C4712 216-U-1/216-U-2 3510 36.5 6.4 u 8.3 NA I 10500 1920 0.095 268 3 9.85 5 u 
C4712 216-U-1/21&-U-2 4210•3.S 6.5 u 7.3 NA I 3860 1760 0,099 309 2.4 9.24 4 u 
C4713 216-U-1/216-U-2 401041.5 5.5 u 7.2 NA I 4950 1060 0.098 339 6.6 10.6 0.2 0.103 

C4714 21fHJ-8 441045.5 NA u 3.9 NA NA 1220 0.098 292 6.9 11 0.21 u 
C4715 216-U-12 441045.5 NA u 18.2 NA : NA 1360 0.099 305 • 6.5 7.52 0.2 u 
C4716 216-U-B 47.51050.5 2.2 18.6 71 5.06 NA 1060 0.099 208 6.1 8.12 0.18 0.123 

C4717 216-U-B t lo 2.5 NA u 3.7 NA NA 1960 0.1 395 6.8 9.16 0.21 0.111 

C4717 21fHJ-8 371038.5 NA u 10.7 NA I NA 1960 0,097 457 6.9 13.t 0.21 0.3 

C4717 216-U-8 441045.5 NA u 15.6 NA ' NA 1280 0.099 317 7 8.37 0.21 u 
C4718 216-U-8 44 lo 45.5 NA u 2.6 NA NA 1460 ·0.1 272 6.8 7,05 0.2 u • 

Diiv 

I 
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Tabla 0-1. All l.aborato,y Analys"! for Soll Samples Continued. 

Gamma : 
(pCl/g) es.' Tltanlum 
1lTCo-13t MagnHlum (mg/kg) 

Actual Sampl• PRG=23.4( (mg/leg) PRG=unllml 
wen Waste Silo Interval (fl) %mofsture Alpha (pCUg) e.ta(pCl/g) pCl/g I PR~NA led 

C4719 216-lJ.8 44!045.5 NA u 20.• NA ; NA 1510 

C4720 216-lJ.8 44!045.5 2.5 u 1• NA \ NA 1310 

C4721 216-U-8 421043.5 9.5 u 6.7 NA : NA 1700 

C4722 216-U-8 43 !044.5 3.1 79 200 120 I NA 1150 

C4723 216-IJ.12 44 !045.5 NA u 9.4 NA ! NA 1280 

C4724 21&-U-12 44 !045.5 NA u 7.2 NA NA 1130 

C4725 216-U-12 4410 45.5 NA u 5.1 NA NA 1360 

C4726 216-ll-12 -41 to 42.5 NA u 65 . .C u NA 1840 

C4727 216-ll-12 441045.5 NA u 3 NA NA 1160 

C4728 216-ll-8 -48 lo 49.7 NA u 16 . .C NA NA 1230 

C4729 216-ll-12 44to'45.5 NA u 5.9 NA ! NA 1100 

C4730 216-ll-12 181019.5 NA u 12 NA ' NA 2120 

C4730 216-U-12 381039.5 NA 22.7 9• u ' NA 1030 

C4730 216--U--12 441045.5 NA 3.9 •3.1 u NA 1060 

Table D-1. All Laboratory Anar-;i,f,jror Soll Samples Continued. 

I 
. I 

Antimony Barfum :-_ Cadmium 
Actual sampl• (mg/kg) (mg/kg) . (mg/kg) 

Wen Wasta SIie Interval (ft) SllverMDL PR0-5.• AntlmonyMDL PRG-132; BarfumMDL PRG-0.81 

C4705 216-ll-1/216-U-2 441045.5 1.9 u 4.7 83.B .r 1.9 u 
C4706 216-ll-1/216-U-2 421043.5 0.0095 u 6.B 93.4 ( 0.87 0.0348 

C4707 216-U-1/216-U-2 441045.5 2 u 4.9 81.8 • 2 u 
C4708 216-U-1/216--U--2 44 to45.5 1.9 u 4.6 712 ' 1.9 u 

C470BLD 216-U-1/216-U-2 441045.5 NA NA NA NA ' NA NA 

C4709 216-U-1/216-U-2 46.51048 2 u 4.9 68 2 u 
C4709SD 216-U-1/216-U-2 46.51048 2 u 5 81.1 l 2 u 
C4709LD 216-U-1/216--U--2 -46.51048 NA NA NA NA NA NA 

C4710 216-U-1/216-U-2 44.51046 0.0097 u 6.9 60 0.89 0.398 

C4711 216-U-1/216-U-2 44to45.5 1.8 u 4.6 63 ,· 1.8 u 
C4712 216-U-1/216-U-2 10 to 11.5 2 u 5 84.3 2 u 

• C4712LO 216-U-1/216-U-2 10 to11.5 NA NA NA- NA ; NA NA 

C4712 2111-U-1/216-U-2 301031.5 2 u 5 95 2 u 

D-v 

--- •--•·-· -------·· 

I 
' I Manganese Nickel 

(mg/kg) ManganHe (mg/kg) 
Til:lnlum MDL PRG=512 MOL PRG,,130 

0.099 296 7 9.14 

0.1 228 3 17.5 

0.099 348 2.8 9.84 

0.096 288 2.9 8.75 

0.1 270 5.• 10.5 

0.098 259 S.5 9.27 

0.096 372 S.3 14.2 

0.099 472 6.7 10.1 

0.098 326 6.7 11.4 

0.098. 438 5.1 14.7 

0.098 508 6.9 13.1 

0.099 303 6.6 8.04 

0.099 317 7 8.83 

0.096 261 S.8 9.18 

l 
Chromium ., Cobalt 

cadmium (mg/leg) Chromium (mg/leg) 
MDL PRGa67 MDL PRG-290 

0.94 9.2 ~8 7.08 

0.019 13 S2 7.58 

0.97 10.8 2-9 8.98 

0.93 7.93 2.8 5.84 

NA NA NA NA 

0.99 10.8 3 5.44 , 7.24 ;3 4.99 

NA NA NA NA 

0.019 7,63 3.3 6.85 

0.92 8.39 2.8 5.01 

1 5.79 \3 9.46 

NA NA NA NA 

0.99 B.16 13 10.5 

--

Nickel 
MDL 

0.21 

4.9 

4.8 

4.8 

0.16 

02 

0.16 

02 

02 

0.15 

021 

0.2 

021 

0.2 

Cobalt 
MDL 
1.9 

0.18 

2 

1.9 

NA 

2 

2 

NA 

0.18 

1.8 

2. 

NA 

2 

Sliver 
(mg/kg) 

PRG=13.6 

u 
2.29 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Copper 
(mg/leg) 

PRG-217 

13.6 

14.5 

13 

20.7 

NA 

11.4 

30.3 

NA 

16.3 

11.2 

14.9 

NA 

19.8 

I 
•·· II>. 
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Table D-1, AH Laboratory Analysa_s fer Soll Samples Continued. - 0 
t+. 

.... 
"' Antimony Barium\ Cadmium Chromium 

Chromium 
Cobalt Copper 

Actual Sample ·. lmg/kg) lmglkg). (mg/kg) Cadmium lmg/kg) (mg/kg) Cobalt (mg/kg) 
Woll WastoSlte Interval (It) Silver MDL PRG~S.4 Antimony MDL PRG=132 Barium MDL PRG=D.81 MDL PRG=67 MDL PRG:290 MDL PRG-=217 

~-
0 ..., 

C4712 216-U-1/216-U-2 351036.5 2 u 5 63.2 2 u 1 8.6 3 6.76 2 14.6 
ti 

C4712 216-U-1/216-U-2 421043.5 1.6 u 4 80.6 ., 1.6 u 0.81 7.71 2A 6,82 1.6 14.8 . ~ 
C4713 216-U-1/216-U-2 401041,5 0.0095 u 6.8 76 0.87 u 0.019 , 10.3 3.2 7.34 0.18 13.7 

... 
"' ... 

C4714 216-U-8 441045.5 0.0099 u 7 59.4 . 0.91 0.0867 0.02 8.9 3.3 6.59 0.19 10.8 ~, 
CJ:, 

C4715 216-U-12 441045.~ 0,0093 u 6.6 65.9 '· 0.86 0.0786 0.019 7,74 3.1 5.81 0.18 14 
. .., 
~ 

C4716 216-U-8 47.51050.5 0.0088 u 6.2 46 0.81 u 0.018 7.68 2.9 4.51 0.17 9.21 

C4717 216-U-8 1102.5 0.0098 u 7 91.1 0.9 0.318 0.02 9.65 3.3 9.56 0.19 15.9 

C4717 216-U-8 371038.5 0.0099 u 7.1 111 0.91 0.635 0.02 11.6 3.3 11.2 0.19 · 17.9 

C4717 216-U-8 44lo45.5 0.01 u 7.1 90.7 0.92 0.239 0.02 10.1 3.4 6.58 0.19 1S.9 

C4718 216-U-8 44lo45.S 0.0098 8.35 7 -44.2 0.9 0.126 0.02 8.04 3.3 6.53 0.19 19.6 

C4719 216-U-8 44 lo45.6 0.01 u 7.1 64.2 0.92 u 0.02 8.57 3.4 · 7.03 0.19 12.1 

C4720 216-U-8 44lo45.5 2 u '4.9 67.8 2 u 0.99 7.5 3 6.66 2 21.2 

C4721 216-U-8 42lo43.5 1.9 u 4.8 102 1.9 u 0.95 5.87 2.8 8.33 1.9 14.7 

C4722 216-IJ.8 43lo44.5 1.9 u 4.8 60.2 1.9 u 0.95 11 2.9 5.-44 1.9 10.2 

C4723 216-U-12 "4lo45.5 0.0073 u 5.6 72 0.71 u 0.016 9.09 2.6 8.16 0.15 12.5 

C4724 21€HJ-12 44 lo45.5 0.0094 u 6.7 64 0.86 0.118 0.019 8.42 3.2 5.83 0.18 11.4 

C4725 216-U-12 44lo45.5 0.0077 u 5.5 85.6 
. 

0.7 0.188 · 0.015 12.7 2.6 7.73 0.15 14.6 I 

C4726 216-U-12 411042.5 0.0096 u 6.8 108 '· 0.88 u 0.019 9.89 3.2 10.9 0.18 15 

C4727 21€HJ-12 441045.5 0.0096 u 6.8 67.6 0.88 0.069 0.019 9.77 3.2 8.01 0.18 19.6 

C4726 216-U-8 48lo49.7 0.0073 u 5.2 74.2 ' 0.99 0.178 0.015 14.6 2.4 10.3 0.14 20 

C4729 216-lJ.12· 441045.5 0.0099 u 7 76 :, 0.91 u 0.02 13.7 3.3 7.69 0,19 13.1 

C4730 216-U-12 16 to 19.5 0.0095 u 6,8 71.8 . 0.68 0.159 0.019 6.47 3.2 7,94 0.18 14.4 

C4730 216-U-12 381039.5 0.01 u 7.1 107 ; 0.92 u 0.02 10.1 3.4 6.09 0.19 14.8 

C4730 216-U-12 441045.5 0.0097 u 7 118 ; 0.9 u 0.02 B.6 3.3 5.77 0.18 11 

Table D-1 All Laboratory Analyus for Soll Samples Continued. 

Vanadium Zinc ~ Mercury Arccnlc Selenlum 
Actual Sample (mg/kg) (mg/kg) Lead (mg/kg) (mg/kg) Merci,ry (mg/kg) Arsenic (mg/kg) 

Well Wasta Site Interval (fl) copper MOL PRG=2240 Vanadium MDL PRG=360 Zinc MDL PRG=118 Lead MDL PRG=2.U9 MOL PRG=&.47 MDL PRG=1 

C4705 216-U-1/21€HJ-2 . -44 lo45.5 4.7 33.4 3.7 49.6 '. 37 u 11 1.07 0.94 6.52 2.8 u 
C4706 216-U-1/216-IJ.2 421043.5 0.6 47.7 0.27 54.6 ' 2.4 4.56 0.25 1.64 0.0095 5.9 2.3 u 
C4707 216-U-1/216-U-2 441045.6 4.9 35 3.9 60.2 39 u 12 u 0.97 u 2.9 u • 

D-vi 
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• Table D-1 All Laboratory Anolyses for Soll Somples Continued. 

. 
i 

Vanadium 21nc l 
Actual Sampl• (mg/kg) (mg/kg) . Lead (mg/leg) 

Well Waste SIio Interval (ft) CopperMDL PRG---2240 Vanadium MDL PRG,,360 ! Zinc MDL PRG-118 

C4708 216-U-11216-U-2 441045.5 4.6 36.5 3.7 u i 37 u 
C4708LD 216-ll-11216-U-2 441045.5 NA NA NA NA I NA NA 

C4709 216-U-11216-U-2 48.51o 48 4.9 30.5 4 39.8 ! 40 u 
C4709SO 216-ll-11216-U-2 48.51o48 5 24.7 4 43.1 40 u 
C4709LD 216-U-1/216-U-2 46.51o48 NA NA NA NA _.. NA NA 

C4710 216-ll-1/216-U-2 44.51o46 0.62 59.9 0.28 71 I 2.4 3.13 

C4711 216-U-1/216-U-2 4410 5.5 4.6 30.7 3.7 39.3 : 37 u 
C4712 216-U-11216-U-2 1010 11.5 5 52.7 4 52.2 40 u 

C4712LD 216-ll-11216-lJ..2 101011.5 NA NA NA NA ' NA NA 
C4712 216-U-1/216-lJ..2 301031.5 -5 54.2 4 51 ' 40 u 
C4712 216-U-1/216-U-2 351036.5 5 33 4 41.3 40 u 
C4712 216-lJ-1/216-lJ..2 421043.5 4 33.9 3.2 41.2 •! 32 u 
C4713 216-U-11216-U-2 401041.5 0.61 -4-4.8 0.28 52.9 2.4 5.2 

C4714 216-tHI 44 to45.5 0.63 42.7 0.29 41.2 ·. 2.5 3.64 

C4715 216-U-12 441045.5 0.6 42 0.27 49.5 ' 2.3 4.13 

C47l6 216-U-8 47.51050.5 0.56 33.5 0.25 45.4 l 2.2 3.19 

C4717 216-U-8 1 lo2.5 0.63 56.2 0.28 55.8 i 2.4 7.01 

C4717 216-U-8 371038.5 0.63 81.7 0.29 65.2 ·' 2.5 6.49 

C4717 216-U-8 441045.5 . 0.64 37.3 0.29 54.8 ! 2.5 4.73 

C4718 216-lJ.8 44 lo45.5 0.62 43.8 0.28 67.8 
' 

2.4 3.36 

C4719 216-U-8 441045.5 0.64 45 0.29 42.3 2.5 2.78 

C4720 216-U-8 44 lo45.5 4.9 39.1 4 49.8 '· 40 u 
C4721 216-U-8 421043.5 4.8 44.5 3.8 47.2 ! 38 u 
C4722 · 216-U-8 43 lo44.5 4.8 32.4 3.8 u 38 u 
C4723 216-U-12 441045.5 0.5 42.1 0.22 49.7 i 1.9 2.7 

C4724 216-U-12 441045.5 0.6 36.7 0.27 40.5 i 2.3 2.69 

C4725 216-U-12 44 lo45.5 0.49 46.9 0.22 47,4 ; 1.9 3.58 

C4726 216-U-12 41 to42.5 0.61 62 0.28 61.9 ' 2.4 5.39 

C4727 216-U-12 44 to45.5 0.61 54.7 0.28 56.7 . 2.4 3.57 

C472B 216-U-8 481049.7 0.47 48.6 0.21 61.1 1.8 7.SG 

C4729 216-U-12 44 to45.5 0.63 39.1 0.29 51.4 I 2.5 4.47 

C4730 216-!J.,12 181019.5 0.61 49.2 0.28 50.9 ' 2.4 4.61 • C4730 216-U-12 38 to39.5 0.64 41.1 0.29 55.8 ' 2.5 2.97 

D~vii 

I 
Mercury I 

(mg/kg) MJcury 
Lead MDL PR°"'2.09 MDL 

11 1.11 0.93 

NA NA NA 

12 1.04 0.99 

12 u 1 

NA NA NA 

0.25 0.457 0.0097 

11 u 0.92 

12 1.1 . :1 

NA NA NA 

12 1.31 0.99 

12 u . 1 

9.7 u 0.81 

0.25 2.25 0.0095 

0.26 u 0.0099 

0.24 u 0.0093 

0.23 0.543 0.0088 

0.28 0.052 0.0098 

0.28 0.091 0.0099 

0.28 u 0.01 

0.25 u 0.0098 

0.26 u 0.01 

12 1.03 0.99 

11 u 0.95 

11 u 0.115 

0.2 u 0.0077 

0.24 u 0.0094 

0.2 u 0.0077 

0.25. u 0.0096 

0.25 u 0.0096 

0.19 u 0.0073 

· 0.26 u 0.0099 · 

0.25 0.0728 0.0095 

0.26 u 0.01 

Arsenic 
(mg/kg) Anoenlc 

PRG----6.47 MDL 

u 2.8 

NA NA 

5.14 3 

u . 3 

NA NA 

3.26 2.3 

6.01 2.8 

4.2 3 

NA NA 

u 3 

.8.91 3 

u 2.4 

u 2.3 

5.31 2.4 

8.77 2.2 

u 2.1 

9.07 2.4 

7.84 2.4 

4.47 2.4 

6.02 2.3 

u 2.4 

B.5 3 

8.06 2.8 

7.82 2.9 

5.39 1.9 

2.74 2.2 

5.6 1.8 

7.82 2.3 

4.91 2.3 

7.3 1.8 

7 2.4 

3.72 2.3 

6.08 2.4 

Selenlum 
(mg/kg) 
PRG=1 

u 
NA 

u 
u 

NA 
u 

2.87 

u 
NA 
u 
u 
u 
u 

1.4 

u 
1.61 

1.23 

1.03 

u 
1.02 

u 
u 
u 
u 

1.3 

1.11 

0.729 

1;92 

0.984 

0.6 

0.95 

1.83 

u 
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Table l>-1 All Laboratory Analyses for Soll Samples ConUnued. •· 0 

t+. 

.... 
"' Vanadium Zinc Mercury Arsenic Selenium U! 

Actual Samplo (mg/kg) (mg/kg), Laad (mg/kg) (mg/kg) Mercury (mg/kg) Arsenic (mg/kg) 
Well· Waste Sile Interval (It) Copper MDL PRGa>22-tO Vanadium MDL PRG=360 Zinc MDL PRG=118 Lead MOL PRG•2.09 MOL PRG•6.-t7 MOL PRG-1 ~ 

C4730 216-U-12 441045.5 0.62 37.9 0.28 43.-4 2A 3.1 0.25 u 0.0097 5.76 2.3 u 
C1 
lg 
I-' 

"' ... 
Table 1).1 AJI Laboratory Analyses for Soll Samples ContJnued. 

: 
~, 
I,:, .., 
p 

·, 
Thamum Strontium 

Actual Sample (mg/kg) (mg/kg), Strontium 
Well Waste Site Interval (It) Selenium MDL PRG=1.59 Thallium MDL PRG:292~ MDL 

C4T05 2l1Ml-1/216-U•2 4410-tS.5 2.8 u· 0.94 33.3 ' 0.94 

C4706 211Ml-1/216-IJ.2 4210-t3.5 0.69 0.605 0.019 34.8 0.95 

C4707 211MJ-1/216-U-2 44to-t5.5 2.9 1.41 0.97 32.2 I 0.97 

C4708 21 IMJ-1/211MJ-2 441045.5 2.8 3.82 0.93 33 0.93 

C470BLO 216-IJ.1/216-U-2 441045.5 NA NA NA NA NA 

C4709 21 IMJ-11216-U-2 46.51o48 3 u 0.99 24.5 0.99 

C47095D 216-IJ.11216-IJ.2 46.51o48 3 u 1 43 I 1 

C4709LO 216-ll-11216-U-2 46.5to48 NA NA NA NA .. NA 

C4710 216-ll-11216-IJ.2 44.51o46 0.71 0.938 0.019 29.6 0.97 

C4711 216-0-1/216-ll-2 441045.5 2.8 u 0.92 24.6 0.92 

C4712 216-U•t/216-IJ.2 10to 11.5 3 u 1 25 ' 1 ' 
C4712LD 216-ll-1 /216-U-2 101011.5 NA NA NA NA NA 

C4712 216-U-1/21 s-t,µ.Z 301031.5 3 3.63 0.99 34.4 0.99 

C4712 216-ll-11216-U-2 . 351036.5 3 1.13 1 26.5 1 

C4712 216-U-1/216-U-2 -421043.5 2.4 u 0.81 32.5 0.61 

C4713 216-U·l/216-U-2 40101.5 0.69 0.934 0.019 34.6 0.95 

C4714 216-lJ.8 441045.5 0.72 0.279 0.02 27.9 0.99 

C47l5 216-U-12 44 IO 45.5 0.68 0.221 0.019 30.8 i 0.93 

C47l6 216-lJ.8 47.510 50.5 0.64 0.237 0.018 25.3 I 0.88 

C47l7 216-U~ 110 2.5 0,72 2.94 0.02 33.6 I 0.98 

C4717 216-U~ 371038.5 0.72 1.31 0.02 37.5 / 0.99 

C4717 216-IJ.8 441045.5 0.73 0.642 0.02 35.3 1 

C4718 216-IJ.8 44lo45.5 0.71 0.28 0.02 26.3 ! 0.98 

C4719 216-U~ 44 lo45.5 0.73 0.15 0.02 26.6 1 

C4720 216-IJ.8 441045.5 3 u O.ll9 29 0.99 • \ 
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•• Table D-1 All Laboratory Analyses for Soll Sampleo Continued. ' 

ThalUum Strontium 
i 

Actual Sample (mgJkg) (mg11c111 I Strontium 
Well Waste SIio Interval (II) Selenium MDL PRG=1.59 Thallium MDL PRG-2920 MDL 

C472t 216-IJ-8 42 to43.5 2.8 u 0.95 27.6 i 0.95 

C4722 216-U-8 431044.5 2.9 u 0.95 29.5 0.95 

C4723 216-IJ.12 441045.5 0.56 0.149 0.016 33.6 0.77 

C4724 216-IJ.12 44to45.5 0.68 0.139 0.019 35.8 '· 0.94 

C4725 216-IJ.12 44to45.5 0.56 0.102 0.015 46.5 0.77 

C4726 216-IJ.12 41 !042.5 0.7 0.122 0.019 40 0.96 

C4727 216-IJ.12 441045.5 0.7 0.0711 0.019 31.6 ' 0.96 

C4728 216-U-8 481049.7 0.53 0.144 0.015 53.7 0.73 

C4729 216-IJ.12 441045.5 0.72 0.0798 0.02 34.9 0.99 

C4730 216-IJ.12 181019.5 0.69 0.108 0.019 26.3 0.95 

C4730 216-U-12 381039.5 0.73 0.133 0.02 38.7 1 

C4730 216-U-12 441045.5 0.71 0.114 0.02 37.9 0.97 

Tablt D-Z. Waste Designation Samples. 

Actual 1,4-
Sampla 1,C. Dlclllorobonz 
lnlotval 4-Nlln>phenol '-Nltropllenol DJchloroMnzane OM(Ug.'l<g) Phenol Ph-

won WntoSlto (Ill (ug.'lcg) (UGll<g) MDL (i,g/1<11) MDL (UGll<III (ug/l<glMDL 

C4710WD 216-IJ. 44.5to46 NA NA NA NA NA NA 
11216-U-2 

C4T10 216-IJ. 44.5 u 90 u 140 u n 
1/216-U-2 

C4722LDW 216-U-8 43 to44.5 u 89 u 140 u 71 
D 

C4726WD 216-U-12 4110 42.5 u· 96 u 150 u 77 

<I-Chlo~ '-<:Moro-). !UlllrolOdl-n- ff.Nltrosodl-n- Aconoplll Ac:enaphthe 
m1'1yph1nol m11th)'ph1nol dlp~amlNI dlpropytamln Ilene nt(Ug/l(g) 

(ugll<g) (ug/ltg) MDL (ug/kg) o(ug/l<glMDL (uglkg) MDL 

C4710 216-IJ. 44,51046 NA. NA NA NA NA NA 
1/216-U-2 

C4710 216-IJ. 44.5 u 49 u 78 u n 
1/216-U-2 

C4722 216-IJ.8 431044.5 u 48 u 77 u 71 • C4726 216-IJ.12 -411042.5 u 52 u 84 u 77 

D~ix 

1,2,.C. 1,2,C. 2,.C. 2,.C. 
T~clllo«,-.oM Trkhlorobanzent Dln1ttotoluefle Dlnltrotoluone 

(Ullfkg) (ug/l<g)MDI. (ug/llg) 1 (uwl<vl MDL 

NA NA NA ' NA 

' 
u 95 u I 56 

I 
u 94 u 56 

u 100 u I 61 

PantachlOt'Opt\l!lnol Pontachl'M>phenol 2-Chlorophonol 12-Cl'lloroptienol 
(ug/kg) (ug/l<g) MDL (ug/l(g) 

I 
(ug/l<g) 

NA NA NA I NA 

u 76 u I 79 

u 75 u I 78 

u 81 u 85 

Py,9no 
(ugllog) 

NA 

u 

u 

u 
Dk>-

but)lpl> 
thalate 
(ug/kg) 

NA 

330 

190 

u 

~ 
(ug/llQ)MDL 

NA 

81 

80 

87 

D1-n-
but)lphlhal•I 

• (ug/l(g) 
MDL 

NA 

170 

170 

180 

I 
I•' 
U! .,, 
0 
t+. 

... 
"' •• 
?., 
ti 

I!:: ... 
~ 
;i 
,:: 

i 
I 

_ __J 



Aclual 
Sa,nplo 1,1-
lntetval 1,1.0lchlo,oolllono Dlchlo-lilone 

W• II WHtaSII• 1111 (ug/kll) (ug/kg)MDL 

C4T10 21S-U- 44to5-46 u 2 
1/21S-U-2 

C4T22 21S-U-8 431044.5 u 5.2 

C4T26 21S-U-12 411042.5 u 2.2 

A<olon• (ug/kg) 
Acolon• (ug/kg) MDL 

C4710 21S-U- 44,51046 u 2 
l/21MJ.2 

. C4722 216-1.J.8 431o44.5 u 5.2 

C4726 216-U-12 411042.5 u 2.2 

Note: Soil samples colleclcd and analyzed per SAP (DOEIRL-2003-51, Rev 0). 
LO=laboratory Dup0cale 
SO=Sampler Duplicate 
BO=Bllnd Duplicate 
WD=Waste Designation sample 

Trfchloroelhene 
(ug/llll) 

u 

u 
u 

BromomelhinD 
(ug11<gl 

u 

u 
u 

D&D-277,~3, Rev. O 

Table D-2. Waste DHlgnalion Samples. 

Tetrach 
Trk:hloroelhe loroelh 

no(ug/l<gl Benzene Benzene Toluon• (ug/llg) Chlorobenzeno Chlorobenzene ... 
MDL (ug/l<g) • (ug/kg)MDL Toluene (ug/kg) MDL (ug/kg) (ug/l<g) MDL (ug/kg) 

2 u 2 u 2 u 2 u 

5.2 u 5.2 ·u 5.2 u 5.2 u 
2.2 u 2.2 u 2.2 u 2.2 u 

Chlo~' Cbloromolh 
Bromomethan !hon• ••• (ug/J<g) Melhy1onchlorido Melhytonclilond• 
• (uglkgl MDL Cug/kgl MDL (Ug/lcg) (ug/l<g)MDL 

2 u 2 u 2 

5.2 u 5.2 u 5.2 

2.2 u 2.2 u 2.2 

Table D-3. Reloronco Information for Labora1ory Analyses of SoUSamples 

ReporUlfor 
Sample Date Sample Tuna alpha, beta, and Activity 

Well Waste Site collected collected gammaacan Sample ID 

C4705 21S-U- 02/28/2005 1300 WSCF20050469 B1CDF1 
1/216-U-2 

C4706 216-U- 02/28/2005 930 WSCF20050461 B1CDF0 
1/21S-U-2 

C4707 216-U- 03/02/2005 1530 WSCF20050502 
1/21S-U-2 BICOD9 

C4708 21S-U- 03/02/2005 1240 WSCF20050502 
1/21!;-U-2 B1CDDB 

C4709 216-U- 03/02/2005 1000 WSCF20050502 
1/216-U-2 ll1CDD7 

C4710 216-U- 02/24/2005 1330 WSCF20050456 B1CDD4 
1/21S-U-2 

C4711 21S-U- 02/28/2005 1610 WSCF20050483 B1CDD6 
1/216-U-2 

Actual 
Sample 

Interval (fl) 

44 to45.5 

42to43.5 

441045.5 

44 to45.5 

46.5to48 

44.51046 

441045.5 

I 
Analysis Date 

03/01/2005 

03/01/2005 

03/03/2005 

03/03/2005 

' 03/03/2005 

03/01/2005 

I 
0310212005 

' D-x 

SDGI 

W04569 

W04569 

W04569 

W04569 

W04569 

W04569 

W04569 

Severn Trent- Severn Trent-
Richland STLsample 

sample (Tr:-99 (Nitrate and 
and Isotopic U) SDGI moisture) SDG# 

W04569 B1CDJ5 WSCF20050470 
B1CDH3 

W04569 B1.~DJ4 WSCF20050464 
B1CDH2 

W04524 B1CDJ3 WSCF20050503 
B1CDH1 

W04524 B1CDJ2 WSCF20050503 
B1CDH0 

W04524 B1COJ1 WSCF20050503 
81C0F8 

W04569 B1CDH8 WSCF20050458 
B1CDF6 

W04569 B1COJ0 WSCF20050482 
81COF8 

'ti 
p, 

-.Q 
II> 

1--' 
ts? ,,. 

• 0 .... 
... 

Tetroohloroel 
hon• (ug/kg) "' "' MDL 

2 
g, 
ti 

5.2 ~ 
2.2 ... 

"' ,... ..., 
<.o .., 
~ 

ICPMelals 
Sample 

B1CDB3 

B1CDB2 

B1CDB1 

BICDBO 

B1C099 

B1C096 

B1C098 • 



• 
Sample Date Sample Time 

Well. WasleSlte collected collected 

C4712 216-U· 03/01/2005 .850 
1/216-U-2 

C4712 21S-U- 03/0112005 950 
1/216-U-2 

C4712 216-U- 03/0112005 1030 
1/216-U-2 

C4712 216-U- 03/0112005 1110 
1/216-U-2 

C4713 216-U- Omst.2005 .940 
1/21S-U-2 

C4714 21S-~ 03/0812005 1215 

C4715 216-U-8 03/09/2005 1430 

C4716 216-U-8 03(15/2005 1015 

C4717 21S-~ 03/09/2005 820 

C4717 216-U-8 03/09/2005 .905 

C4717 216-~ 03I09/2005 930 

C4718 216-~ 03/08/2005 1530 

C4719 216-~ 03J09l2005 1207 

C4720 216-U-8 03Rl312005 1100 

C4721 216-U-8 03/03/2005 1350 

C4722 21S-~ 03/04/2005 .820 

C4723 216-U-12 03/11/2005 1430 

C4724 216-U-12 03/1112005 .910 

C4725 216-U-12 03/11/2005 1210 

C4726 216-U-12 03/1412005 1045 

C4727 . 216-U-12 03/14/2005 1300 

C472B 216-U-12 03/10/2005 920 

C4729 216-U-12 03/1012005 1231 

C4730 216-U-12 03/10/2005 1450 

C4730 216-U-12 03/10/2005 1535 

C4730 216-U-12 03/10/2005 1600 

• 

• 
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Tabla D-3. Rehrence Information for La~ory Analyses of Soll Samples 

I Rspor1tfor Actual 
alpha, beta, and Ac:tMly Sample 

gamma •can Sample ID lnt•rval (Ill Anllysls Date SDGt 

WSCF20050483 l 
B1CDD0 101011.5 03/02/2005 W04569 

WSCF20050483 
03/0212005 B1CDD1 30to 31.5 W04569 

WSCF20050483 : 
B1C0D2 35to36.5 03/02/2005 . W04569 

WSCF20050483 I 
B1CD03 421043.5 03/02/2005 W04569 

WSCF20050461 B1CDD5 401041.5 
03/01/2005 W04569 

WSCF20050552 B1CF51 441045.5 03/10/2005 W04589 

WSCF20050557 B1CFSZ 441045.5 03/1D/2005 W04589 

WSCF20050590 81CF61 47.51050.5 03/16/2005 W04597 

WSCF20050552 B1CFS4 1 to 2.5 03/10/2005 W04589 

WSCF20050552 B1CF55 . 37to 38.5 03/10/2005 W04589 

WSCF20050552 B1CFS6 441o45.5 03/10/2005 W04589 

WSCF20050552 BICF57 4410 45.5 03/10/2005 W04589 

WSCF20050557 B1CF58 441045.5 03/1ori005 W04589 

WSCF20050511 BtCF59 . 441o45.5 03107/2005 W04569 

WSCF20050511 B1CF60 42tJ43.5 03107/2005 W04569 

WSCF20050515 BICF53 431o44.5 03/07/2005 W04578 

WSCF20050568 BICFB1 441o45.5 03(15/2005 W04589 

WSCF20050568 81CFB2 44tJ45.5 113/15/2005 W04589 

WSCF20050568 B1CFB3 441045.5 03(15/2005 W04589 

WSCF20050573 B1CFB4 41 lo42.5 03/15/2005 W04589 
: 

WSCF20050573 B1CFB5 441045.5 03/1512005 W04589 

WSCF20050568 B1CFB6 481049.7 03/15/2005 W04589 

' WSCF20050568 B1CFB7 441o45.5 03/15/2005 W04589 

WSCF20050568 B1CFB8 181o 19.5 03/15/2005 W04589 
I 

WSCF20050568 B1CFB9 381o 39.5 03/15/2005 W04589 

' 
WSCF2005056B B1CFCO 441045.5 03/15/2005 W04589 

I 

Savem Trent• 
Richland 

sample (Tc-99 
and lsoloplc U) SDGt 

W04569 
B1CDF2 

W04569 
B1CDF3 

W04569 
B1CDF4 

W04569 
BICDF5 

V/04569 
81CDF7 

B1CF64 V/04589 

B1CF65 V/04589 

B1CF74 W04597 

B1CF67 V/04589 

81CF68 V/04589 

B1CF69 W04589 

B1CF70 W04589 

B1CF71 W04589 

B1CF72 W04524 

BICF73 W04524 

BICF66 W04524 

B1CFC3 W04589 

BICFC4 W04589 

B1CFC5 WD-4589 

B1CFC6 W04589 

B1CFC7 W04589 

B1CFC8 W04589 

81CFC9 W04589 

B1CFDO W04589 

BICF01 W04589 

B1CFD2 W04589 

I 
Seven/Trent• 
STLsample 
(Nitrate and 
molsturel 

B1CllH4 
I 

B1COH5 

B1a:>H6 
J 

B1COH7 
I 

B1CDH9 
I 

B1CF75 

B1CF76 

B1CFB5 

B1CF78 

B1CF79 

B1CFBO 

B1CFB1 

B1CF82 

B1CF83 

B1CF84 

BICF77 

BfCFC3 

B1CFC4 

BICFCS 

B1CFC6 
I 

B1CFC7 
I 

81CFC8 
I 

B1CFC9 
I 

B1CFDO 
I 

B1CFD1 
I 

81CFD2 
I 

\ 

~ 
I 

SDGt. 

WSCF20050482 

WSCF20050482 

WSCF20050482 

WSCF200504B2 

WSCF20050464 

WSCF20050554 

WSCF20050558 

WSCF20050592 

WSCF20050554 

WSCF20050554 

WSCF20050554 

WSCF20050554 

WSCF20050558 

WSCF20050512 

WSCF20050512 

WSCF20050516 

WSCF20050569 

WSCF20050569 

WSCF20050569 

WSCF20050574 

WSCF20050574 

WSCF20050569 

WSCF20050569 

WSCF20050569 

WSCF20050569 

WSCF20050569 

ICPMetals 
Sample 

B1CD92 

B1CD93 

B1C094 

B1CD95 

B1CD97 

81CF40 

B1CF41 

81CF50 

B1CF43 

B1CF44 

B1CF45 

B1CF46 

B1CF47 

B1CF48 

BICF49 

BICF42 

B1CF89 

B1CF90 

B1CF91 

B1CF92 

B1CF93 

B1CF94 

B1CF95 

B1CF96 

B1CF97 

B1CF98 

0 
t+. 

0 .... 



Actual 
Sample Sample Sample 

Date Time Actlvlly Interval 
Well Waste Site collected collected Reportt Sample ID (It) 

C4708 216-U- 03/02/2005 1240 NA NA 44lo45.5 
1/216-U-2 

C4709 216-U- 03/02/2005 1000 wsc B1CF37 46.5 IO 48 
1/216-ll,'2 F20050502 

C4709 216-IJ. 03/02/2005 1000 NA NA 46.5 to 48 
1/216-U..2 

C4710 216-U- 02/24/2005 1330 NA NA 44.5 I046 
1/216-lJ.2 

C4712 216-U- 03/01/2005 850 NA NA 10to11.5 
1/216-U-2 

C4714 216-U-8 03/08/2005 1215 NA NA 44 to45.5 

C4715 216-U-8 03/09/2005 1430 NA NA 44 to45.5 

C4715 216-U-8 03/09/2005 1430 NA NA 441045.5 

C4716 216-U-8 03/15/2005 1015 NA NA 47.5 to 50.5 

C4720 216-U-8 03/03/2005 1100 NA NA 44 lo45.5 

C4722 216-U-8 03/04/2005 821) NA NA 43to44.5 

C4726 216-U-12 03/U/2005 1045 NA NA 41 to42.5 

C4728 216-U-12 03/10/2005 920 NA NA 48to49.7 

Samplo Sample 
Data Time VOA/SemlVOA 

Well Waste Sita collected -collected SDG sample 

C4710 21EM.I- 02/24/2005 1330 WSCF20050 B1CDJ6 
1/216-U-2 458 

C4710 216-U- 05/12/2005 940 r,scF20os1 B102P7 
1/216-U-2 044 

C4722 21EMJ-8 03/04/2005 820 WSCF20050 B1CF62 
562 

C-4726 216-U-12 03/14/2005 1045 WSCF20050 B1CFC2 
575 

\ 
D&D-277r, Rev. 0 

Table IM. Splits •n~ Dupllcates lnfonnatlon 

·Analysis 
Date Type 

NA NA 

03/03/2005 Dup• 
sampler 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

I 
·, SDG# 

I NA ! 

)W04569 

jW04569 
I 

! NA 

' NA 

l,_W04589 

·W04589 

'W04589 

:w04s97 

rw04559 
I 

•W04578 

I NA 

;W04589 

: 

i 

I 
' 
I 
I 
I 

I 
i 

i 
D

,. .. 
•JCll 

I 
( 

Sevom Trent• 
Rlchland 

sample (Tc:-99 
Type and Isotopic U) 

NA NA 

Dup- B1CF38 
sampler 

Labdup B1CDF9Dup 

NA NA 

NA NA 

Labdup B1CF64 Cup 

Blinddup B1CF87 

Lebdup B1CF65Dup 

Lebdup B1CF74 Dup 

Lebdup BICF72Dup 

Labdup B1CF66Dup 

NA NA 

Dup- BICFD3 
sampler 

Sevorn Tront• 
SIL sample 
(Nitrate and 

SDGI Type moisture) 

W04524 Labdup B1CDJ2Dup 

W04524 Oup- B1CF39 
sampler 

NA NA NA 

NA NA NA 

W04569 Labdup B1CDH4Dup 

NA NA NA 

• W04589 Blinddup B1CF88 

NA NA NA 

W04597 ' Labdup B1CF65dup 

NA NA NA 

NA NA NA 

NA NA NA 

W04589 Dup• B1CFC8 
sampler 

SDG# Type 

NA NA 

WSCF20050503 Dup-
sampler 

NA NA 

NA NA 

NA NA 

NA NA 

WSCF20050558 B~nd 
dup 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

WSCF20050569 Dup-
sampler 

ICP 
Metals 

NA 

B1CF36 

NA 

.NA 

NA 

NA 

BICF86 

NA 

NA 

NA 

NA 

NA 

B1CF99 

• 

• 

i 
.... 
u, 

"' 
0 
t+. 

... 
0, 
(.<! 

0 .... 
ti 
~ ... 
~ 
ii .., 
~ 
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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 concerns at the 216-U-11216-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: 

· • Verifying that the values in the HEIS database were correct by comparing the original 
analytical reports with t~e database 

• Converting Tc-99 values from ug/g to pCi/g. 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 
(I 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 feel to elevations in meters referenced to the North American 
Vertical Datum of 1988 (NA VD88) (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 
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The Jetter explaining the conversion factor used to convert spectral gamma U-238 values in 
pCi/g to totol uranium in mg/Kg is presented here. 

From: Rick McCain [mailto:rick.mccain@gjo.doe.gov] 
Sent: Wednesday, April ·21, 2005 3:52 PM 
To: Galgoul, Michael J 
Subject: RE: U·238 conversion to Uranium mg/kg 

Mike; 

1 pCi/g U-2381s equivalent to 2.98 mg/Kg concentration: The attached file shows how this is derived. 

Rick 

---Original Message-•• 
From: Galgoul, MichaelJ[mailto:Michael_J_Galgoul@RLgov] 
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-238? If you do.is there a reference to a document where It was used? I would like to use it for the U-8 
and U-12 SGLS Data. I have tried ratios of our sample data but I get no consistent results. 

THANKS, 
MICHAEL 
(S09) 372-9590 

Conversion of activity to concentration for uranium: 

Specific activity: 

S 
11 

= ,1, x NA,. ('/pg:;) ln(2) 6.022£23 I ( c; ) 1 . (d) t ( y) 
7;,

2
(y) x A x 3.7£10 dps x 60x60x24 -; x 365.25 d 

S 3.575£5 (c·/ ) '"' T . A = 1 g ,or 1,z m years 
Ti,2 X A 

For 238U, A= 238 & T112 = 4.47E9 years: Sa= 3.3_6E-7 Ci/g = 3.36E5 pCi/g 

1[ pCi]x ( 
1 )[~]x lOOJ mg]x IOOJ ..lL] = 2.98[mg. (ppm)] 

g 3.36£5 pC, 1 g VL Kg Kg 

E-iv 
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• 
Actual Adual Actual 

Actual Sample Sample Sample 
Sample Interval lnternl Interval 
Interval IDp bottom midpoint 

Borehole WasteSHe lftbgl) (llbg•I (ltbgs) (ftbgs) 

C4705 216--U- 441045.5 44.0 45.5 40 
11216-IJ..2 

C4706 216-U- 421043.5 42.0 . <43.5 42.8 
11216-IJ..2 

C4707 216-lJ. 44to45.5 44.0 45.5 44.8 
11216-U-2 

C4708 216-U· 441045.5 44.0 45.5 44.8 
11216-U-2 

C4709 216-U· 46.5 lo 48 46.5 48.0 47.3 
11216-IJ..2 

C4710 216--U· 44.51046 44.5 46.0 45.3 
1/216-U-2 

C4711 216-lJ. 441045.5 44.0 45.5 44.8 
1/216--U-2 

C4712 216-U. 10.8 
1/216--U-2 101011.5 10.0 11.5 

C4712 216-lJ. 30.8 
11216-U-2 301031.5 30.0 31.5 

C4712 216-lJ. 35.8 
11216-U-2 351036.5 35.0 36.5 

C4712 216-U• 42.8 
11216-IJ..2 421043.5 42.0 43.5 

C4713 216-U. 401041,5 <40.0 41.5 40.8 
,. 1/216-U-2 

4106 4 8 5.0 

A7791 216-lJ. 14.5 lo 16.5 14.5 16.5 15.5 
(299-W1!1-95) 1/216-IJ..2 301032.5 30 32.5 31.3 

451047.5 45 47.5 46.3 

A9797 216-U- 4to6 4 6 5.0 
(299-W1!1-96) 11216-U-2 

15 IO 17 15 17 16.0 

221024 22 24 23.0 

24.51027 24.5 27 25.8 

271029.5 2T 29.5 28.3 

29.51032 29.5 32 30.8 

• 40.51042.5 •0.5 42.5 41.5 

D&D-27783, Rev. 0 

Table E-1. Data Compiled for Modeling 216-U.11216-U-2 Crib, 

: Actual 

1 Sample Act""I sample 

Nor1hlnJ 
Actual Sample Interval lnlefval 

Easting Bavatlon Interval top bottom midpoint 
Im NADB3(91)) (mNADll3(l!1)1 (mNAWSS) lmNAVD88) (mNAVD881 (mNAVDB8) 

! 
567327.41 135003.85 213.57 200,16 199,70 199.93 

567307.76 135000.08 212.96 200.16 199,70 199.93 

567306.52 134942.74 212.19 

' 
198.78 198.32 198.55 

567268.38 134943.06 211.98 
J 198.57 198.11 198.34 

567226.11 134942.76 211.45 
197.28 196.82 197.05 

567226.02 135003.34 212.09 
I 198.53 188.07 198.30 

567175.20 135002.52 211.48 
198.07 197.81 197.84 

567226.33 135029,57 212.01 
I 208.96 208.50 208.73 

567226.33 135029.57 212.01 
I 202.87 202.41 202.84 

567226.33 135029.57 212.01 
201.34 200.88 201.11 

567226.33 135029.57 212.01 
199.21 198.75 198.98 

567273.63 135029.01 212.80 
i 200.61 200.15 200.38 

567275.32 I 210.95 210.34 210.65 

567275.32 I 207,75 207.14 207.45 
134937.63 212,17 

567275.32 203.03 202.26 202.65 

567275.32 198.45 197.69 198.07 

567263.16 135003.79 212.79 211.57 210.98 211.27 

567263.16 208.22 207.61 207.91 

567263.16 : 206.08 205.47 205.78 

567263.16 205.32 204.56 204.94 

567263.16 204.56 203.60 204.18 

567263.16 203.80 203.04 203A2 

567263.16 200.44 199.84 200.14 

E-v 

Tc-99 
(pCl/9) 
PRGn1 Tc-99 (pCl/g) 
pCl/g MDCIMDA 

u 0.642 

u 0.812 

u 0.648 

u 0.812 

u 0.642 

u 0.642 

u 0.585 

u 0.642 

u 0.642 

u 0.612 

u 0.587 

u 0.584 

u 0.3 

u t 

u 0.2 

u 0.3 

u 0.-4 

12.72 NR 
49.01 NR 

I. 32.90 NR 

' 98.54 NR 
106.85 NR 

' 350 1-

Uranium 
(mg/Ilg) 
PR0-3.2 
mg/Ilg 

u 

2.88 

u 

u 

u 

3.9 

u 

1.61 

u 

u 

u 

2.56 

2.1 

2.2 

1.8 

1.6 

2 

u 
9140 

15300 

32700 

16400 

4300 

Uranium 
MDL 

0.94 

0.15 

0.97 

0.93 

0.99 

0.16 

0.92 

1 

0.99 

1 

0.81 

0.15 

0.04 

0.04 

0.03 

0.03 

0.03 

NR 
NR 
NR 
NR 
NR 
2 

l ·~ 
I•' 

"' .... 
0 
1+. 

.... 
a, 
l• 

~ 
ti 
~ ... 
"' ... ~, 
'-" .., 
~ 



Actual Actual 
Aaual SamplD Sample 
Sample lnl1rval lnt,rval 
lntorval top bottom 

Borohol1 WntoSIII (ftbgsJ (llbgs) (ltbgs) 

501052 50 52 

4106 4 6 

10 lo 12.5 10 12.S 
K/792 216-U-

201022.5 20 22.5 (2S9-W19-97) 1/21MJ.2 
301032 30 32 

5010 52.5 50 52.5 

Adual 
Sample 
lnl•rval 

midpoint 
(ltbgs) 

51.0 

5.0 

11.3 

21.3 

31.0 

61.3 
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Table E-1, Data Compiled for Modeling 216-U-1l216-U-2 Crib. 

' I 

) 
: Actual Sample 

Easting Nonlllng Elevation Interval top 
(m NAD83(91)1 (m NAD83(9.1J) (mNAVD88) (mNAW88) 

567263.16 \ 197.55 

567283.78 211.59 

567283.78 . 1 209.76 

567283.78 135044.~ 212.81 206.71 

567283.78 

i 
203.67 

5672113.78 197.57 

Table E-1. continued. Uranium Concenlration Oala Below was Calculaled from U-238 Spectral Ganvna Dala 
(Nitrogen and Tc-99 nol available for these poinlSJ 

: I 
Actual Sampl1 

Easting(m Northlng(m R1fer1nco Point Depth (It below ref Actual Sample Elevation 

Adual 
Sample 
lnllrval 
bottom 

(mNAVD881 

196.94 

210.98 

209.00 

205.95 

203.06 

196.81 

BorllholD WaateSlta NAD83(91)) NAD83(91I) E11v (m NAVD88J Pl) I (mNAVD8aJ ca1cu1atld U (mg/kg) 

C4201 2l 6-U-11216-U-2 567264.84 135011.59 212.96 44.5 ' 199.40 ···150.D I 

C4201 216-U-11216-U-2 567264.84 135011.59 212.96 43.5 i 199.70 462.4 

C4201 216-U-1l216-U-2 567264.84 135011.59 212.96 42.5 200.01 141.4 

C4201 216-U-11216-U-2 567264.84 135011.59 212.96 41.5 I 200.31 376.6 

C4201 216-U-11216-U-2 567264.84 135011.59 212.96 39.5 200.92 438.5 

C4201 216-U-11216-U-2 567264.84 135011.59 212.96 38.5 201.23 178.0 

C4201 216-U-11216-U-2 567264.84 135011.59 212.96 36.5 ' 201.84 95.3 

C4201 216-U-11216-U-2 567264.84 135011.59 212.96 35.5 202.14 65.1 

C4203 216-U-1/216-U-2 567265.105 134988.833 212.154 46.0 I 198.13 100.6 

. C4203 216-U-1/216-U-2 567265.105 134988.833 212.154 45.0 198.44 100.6 

C4203 216-U-11216-U-2 567265.105 134988.833 212.154 44.0 19a74 77.2 

C4203 216-U-1/216-U-2 567265.105 134988.833 212.154 40.0 199.96 1962 

C4203 216-U-1/216-U-2 567265.105 134988.833 212.154 39.0 ! 200.27 355.3 

C4203 21&-U-1/216-IJ.2 567265.105 134988.833 212.154 38.0 200.57 1158.3 

C4203 216-IJ.1/216-IJ.2 567265.105 134988.833 212.154 36.0 I 201,18 188.3 

C4203 21&-U-1/216-U-2 567265.105 134988.833 212.154 35.0 I 201.49 88.9 

C4203 216-IJ.1/216-IJ.2 567265.105 134988.833 212.154 34.0 201.79 90.4 

C4203 21&-U-1/216-IJ.2 567265.105 134988.833 212.154 33,0 202.10 59.8 

:t1 
I.Q 
~ 

I•' 
a, .. , • 0 
t+. 

.... 
<O 

Actual Sample Tc-99 Uranium \I! 
lnt,rval (pCl/gl (mg/kg) 

midpoint PRGa1 Tc:-99 (pCl/gJ PRG"'3.2 Uranium 
(mNAW88) pCl/g MDCIMDA mg/kg MDL 

0 ..., 

197.24 6.4 0.3 23 0.2 

211.29 u 02 2 0.03 

ti 
~ ... 

209.38 0.43 0.3 1.6 "" 0.03 .... ,: 
206.33 u .02 1.4 0.03 ... .., 
203.38 u 0.3 1.5 0.03 

~ 

197.19 0.21 0.1 1.1 0.03 

• 



• Tablo E-1. conUnued. Uranium Concentration Dala Below was Caleulaled from U-238 Speetrat Gamma Data 
(Nitrogen arxl To-99 not available ror these polnls) 

Eastfng(m Northlng(m Refeten .. Point 
Borohole Waste Site NAD83(91I) NAD113(91)) Eltrt (m NAVD88) 

C4203 216-ll-11216-U-2 567265.105 134988.833 212.154 

C4203 216-lJ.1/216-U-2 567265.105 134988.833 212,154 

C4204 216-U-11216-U-2 567233.66 135001.49 212.37 

C4204 216-U-1/216-U-2 567233.66 135001.49 212.37 

C4204 216-U-1/216-U-2 567233.66 135001.49 212.37 

C4204 216-IJ.11216-U-2 567233.66 135001.49 212.37 

C4205 216-U-1/216-U-2 567265.55 135017.96 212.91 

C4205 216-lJ.1/216-U-2 567265.55 135017.96 212.91 

C4207 216-lJ.11216-U-2 567264.06 134985.1B 212.13 

C4207 216-U-11216-U-2 567264.06 134985.18 212.13 

C4207 216-lJ.11216-lJ.2 567264.06 134985.18 212.13 

C4548 216-IJ.11216-U-2. 567264.38 134975.31 212.01 

C4548 216-lJ.1/218-U-2 567264.38 134975.31 212.01 

M947(299- 216-U-1/216-U-2 56725-1.25 134975.78 211.98 
W19-15) 

A4947(299- 216-lJ.11216-U-2 56725425 134975.78 211.98 
W19-15) 

An72(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 
W19-72) 

Am2(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 
W19-72) 

An72(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 
W19-72) 

An72(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 
W19-72) 

AID2(299- 216-U-1/216-lJ.2 567265.77 135001.90 215.95 
W19-72) 

An72(299- 216-lJ.1/216-U-2 567265.77 135001.90 215.95 
W19-72) 

AID2(299- 216-U-l/21&-U-2 567265.77 135001.90 215.95 
W19-72) 

An72(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 
W19-72) 

AID2(299- 21G-U-1/21f>.U-2 567265.77 135001.90 215.95 
W19-72) 

• An72(299- 216-U-1/216-lJ.2 567265.77 135001.90 215.95 
W19-72) 

D&D-27783, Rev. 0 
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Actual Samplo ;· 
Doplll (ft bet- ref Actual Sample Elevation 

ptl _i (m NAVDllB) 

32.0 202.40 

31.0 202.71 

46 198.34 

26 204.44 

44 198.95 

43 i 199.26 

42.5 i 199.96 

41.5 ' 200.26 

42.5 199.18 

41.5 199.-48 

31.5 . 202.53 ; 

53 • 195.86 

52 198.18 

59 193.99 
I 

71 ) 190.34 

13 · 211.99 

37 ' 204.67 : 
I 

38 I 204.37 

' 39 I 

l 
204.06 

40 ' ' 
203.76 

41 I 203.45 
i 

42 
! 

203.15 

43 ; 202.84 

44 ' 202.54 

45 202.23 

E-vii 

Calculated U (fflll/l<O) 

304.8 

94.7 

79.4 

101.7 

81.0 

79.4 

100.9 

65.3 

74.7 

95.3 

71.5 

154.9 

90.9 

55.78 

70.66 

164.5 

62851.8 

70390.1 

74130.3 

80049.5 

74584.8 

36198.2 

48946.3 

27066.5 

5765.2 

I. 
I 0 

t+. 

... 
"' !.• 
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Tabla E-1. ConUnued. Uranium Comltalion Data Below was Caleu\aled from U-238 Speclral Gamma Data 
:i 

... • 0 
t+. 

(Nitrogen and Tc-99 not available for these poinls) · 

i 
... 
"' I ~-

Actual Sample \ 
Eullng(m Northing (m Reference Point Depth (It below ref Actual Sample ElevaUon 

Borehole WaateSlta NAD83(91)) NAD83(91)l Elev (m NAVDS8) pl) l (mNAVD88) Calculated U (mg/kg) 
?., 

A7ll2 (299- 216-U-1/216-U-2 5Jj7265.77 135001.90 215.95 46 201.93 4665.8 
W19-72) 

A7772(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 47 I 201.62 3888.1 
W19-72) 

t1 
~ ... 
~ ... ~, 
V, 

A7ll2(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 -48 
' 

201.32 3057.6 
W19-72) 

..;; 
p 

A7772(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 -49 l 201.01 4025.4 
W19-72) 

An72(299-
W19-72) 

216-U-1/21&-IJ-2 567265.77 135001.90 215.95 50 I 200.71 2909.0 

A7772(299- 216-U-1/216-lJ-2 567265.77 135001.90 215.95 55 199.19 603.7 
W19-72) 

Am2(299- 216-U-1/21&-u.z 567265.77 135001.90 215.95 56 
' 

198.88 232.7 
W19-72) I 

/IJ772(299- 216-U-1/216-IJ-2 567265.77 '135001.90 215.95 57 I 19a53 107.1 
W1!H2) 

A7772(299- 216-U-1/21&-u.2 567265.77 135001.90 215.95 58 I 19a27 66.8 
W19-72) I 

A7772(299- 216-U-1/216-U-2 567265.7? 135001.90 215.95 59 l 197.97 106.0 
Wl9-72) 

A7772(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 60 I 197.66 96.8 
W19-72) I 

A7772(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 61 , 
197.36 103.7 

W19-72) I 
A7ll2(299- 216-U-1/216-IJ-2 567265.77 135001.90 215.95 62 ! 197.05 65.7 

W19-72) 

A7772(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 63 196.75 392 
W19-72) 

A7772 (299- 216-U-1/216-U-2 567265.77 135001.90 215.95 65 I 196.1-4 69.1 
W19-72) 

A7772 (299-. 216-lJ-1f216-U-2 567265.77 135001.90 215.95 66 
i 

195.83 40.3 
W19-72) 

. Am2(299- 216-U-1/216-U-2 567265.77 135001.90 215.95 67 1 195.53 -43.8 
W19-72) 

A7772(299- 216-lJ-11216-U-2 567265.77 135001.90 215.95 69 194.92 65.7 
.W19-72) 

An72(299- 216-U-11216-IJ-2 567265.77 135001.90 215.95 ·10 194.61 117.5 
W19-72) 

A7772(299- 21 s-u-1 rz 1 G-U-2 567265.77 135001.90 215.95 71 I 194.31 100.2 
W19-72) • 
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Tabla E-1. Continued. Uranium Concentration Data Below was calculated from U-238 Speeltal Gamma Data 
(Nitrogen and Tc-99 not avaftable for these points) 

Easting Im Northlng(m Refom,c. Point 
Borehole Waste Site NADl3(91I) NAD83(91I) Elev (m NAVDBSJ 

Am2(299- 216-IJ.11216-U-2 567265.77 135001.90 215.95 
Wl9-72) 

Am2(299- 216-U-11216-U-2 567265.77 135001.90 215.95 
W19-72) 

A7772(299- 216-U-11216-U-2 567265.77 135001.90 215.95 
W19-72) 

A7772(299- 216-IJ.11216-U-2 567265.77 135001.90 215.95 
Wl9-72) 

A7772(299- 216-IJ.11216-IJ.2 567265.77 135001.90 215.95 
W19-72) 

A7772(299- 216-IJ.11216-U-2 567265.77 135001.90 215.95 
W19-72) 

Am2(299- 216-IJ-11216-IJ.2 567265.77 135001.90 215.95 
Wt9-72) 

A7772 (2119- 216-IJ-11216-U-2 567265.77 135001.90 215.95 
W19-72) 

A7773(299- 216-IJ.11216-U-2 567242.92 135001.83 215.95 
W19-73J 

A7773 (299- 216-IJ-11216-U-2 567242.92 135001.83 215.95 
W19-73) 

Am3(299- 216-U-11216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-IJ-11216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773 (299- 216-U-11216-U-2 567242.92 135001.83 215.95 
W19-73J 

A7773(299- 216-IJ.11216-U-2 567242.92 135001.83 215.95 
WIS-73) 

A7773(299- 216-IJ-1/216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-IJ-11216-U-2 567242.92 135001.83 215.95 
· W19-73) 

A7773(299- 216-IJ-11216-IJ.2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-IJ.1/216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-U-11216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-IJ.11216-IJ.2 567242,92 135001.83 215.95 
W19-73) 

'ti 
5" 

t,Q 
~ ,., 

D&D-27783, Rev. 0 "" v: 

0 
H: 

.... 
"' u, 

., 

Actual Semplo .-
: g, 

Depth (ft below rtf Actual sample Elevatron 
·pl) (mNAYD881 Calculated U (mg/kg) 

72 194.00 40.3 

t:t 
~ 
I-' 

"' .. 
73 

' 
193.70 57.B ~, 

l.c, 
I t 

74 . 193.39 42.6 
I 

54.67 ! 199.29 603.7 
j 

54 : 199.49 1368.7 

53 199.BO 4568.7 

52 i 200.10 3183.2 
., 

I 

51 200.41 2873.3 
i 

43 f. 202.84 261.5 
I 

44 
1 

202.54 137,1 

45 , 202.23 110.6 
' I 

46 ' 201.93 85.3 l 
' 

47 I 201.62 87.6 
, 

48 ' 201.32 61.1 
l 

., 

I. 
49 \ 201.01 40.3 

50 
i, 

200.71 47.2 

51 200.41 61.1 

52 ' 200.10 68.0 

53 
I 

199.BO 56.5 

' 
54 199.49 47.2 

I 

E-ix 



Table E-1. Continued. Uranium Concentration Dala Below was C31culated from IJ.238 Spectral Gamma Dala 
(NilroQen and Tc--99 not avallabla for these points) 

Eastlng(m Northing (m Reference Point 
Borehole Waste Sita NAD83(911) NAD83(911) Elev(m NAVDaB) 

A77T3(299- 216-U-1/216-U-2 567242.92 135001.83 215.95 
WIB-13) 

A77T3(299- 216-U-1/216-U-2 567242.92 135001.83 215.95 
W19-T3) 

A7TT3(299- 216-U-1/216-IJ.2 567242.92 135001.83 215.95 
W19-73) 

A77T3(299- · '216-U-11216-U-2 567242.92 135001.83 215.95 
W19-73) 

ATm(299- 216-lJ.1/216-U-2 567242.92 135001.83 215.95 
W19-73) 

ATn3(299- 216-U-1/216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-U-1/216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773(299- 216-U-1/216-U-2 567242.92 , . 135001.83 215.95 
W19-73) 

A7773 (299- 216-U-1/216-IJ.2 567242.92 135001.83 215.95 
W19-731 

A7773 (299- 216-U-1/216-U-2 567242.92 135001.83 215.95 
W19-73) 

A7773 (299- 21&-U-1/216-U-2 567242.92 . 135001.83 215.95 
W19-73) 

A7773(299- 216-U-1/21 &-U-2 567242.92 135001.83 215.95 
W19-73) 

A77T3(299- 216-U-1/216-U-2 567242.92. 135001.83 215.95 
Wl!H3) 

Ac1ual Actual Actual 
Actual Sample Sample Sample 
Sample IBtarval Intern! Interval Easting 

Waste Interval lop bottom midpoint (m Northing 
Borehole Sita (ftbgs) (ltbgs) (ftbgs) (ftbgs) NAD83(911) (m NAD83(911) 

C4714 216-U-8 441045.5 44.0 45.5 44.8 56773B.10 134673.27 

C4716 216-U-S -47,51050.5 47.5 50.5 49.0 567638.48 134647.00 

C4717 , 216-lJ-8 · 110 2.5 1.0 2.5 1.8 567581.43 134672.85 

C4717 216-U-S 3710 38.5 37.0 38.5 37.8 567581.43 134672.85 

I 
' D&D-277i3, Rev. 0 

\ 

Actual Sample 
Depth (ft below re~ Actual Sample Elovatlon 

pt) (mNAVDB8) 

55 199.19 

56 198.88 

57 . 198.58 

58 I 198.27 

59 
' 

197.97 . 
64 

I 
196.44 

68 195.22 

' 
70 

i 
194.61 

71 194.31 

72 194.00 

73 ! 193.70 

' 
74 193.39 

75 193.09 
l 

Calculated U (mg/kg) 

53.0 

70.3 

91.0 

35.T 

47.2 

44.9 

44.9 

36.9 

43.8 

59.9 

39.2 

46.1 

38.0 

Tabla E•2. Data Complied for Modeling 216-U-8 Crib. 

Elevation 
(mNAVDU) 

212.80 

211.72 

212.00 

212.00 

I 
;Ac1ual 
$ample 

Interval tap 
(IIINAVD&a) 

,199.39 

197.24 

211.70 

200.72 

E-x 
i 

Actual 
Sample 
Interval 
bottom 

(mNAVD88) 

198.93 

196.33 

211.24 

200.27 

Actual Sample Tc-99 
Interval (pCUg) 

midpoint PRG=1 
(mNAVDB8) pCU11 

199.16 u 
196.78 u 
211.47 u 
200.49 u 

:: 
t,Q 
I} 

... , 
"' "' • 0 
t+. 

,_. 
00 •• 
0 .... 
\:I 
~ ... 
"' ... _, .,, 
"' p 

Nitrate/nitrite 
a,;Nltrogon 

Tc-99 • (mg/kgl Uranium 
(pCUel PRG=40 N(mg/kg) (mg/kg) Uranium 

MDCIMDA mg/kg RL PRG=3.2 MDL 

0.663 11 0.5 0.724 0.16 

0.614 8 0.5 21.9 0.083 

0.652 3A 0.5 1.34 0.16 

0.653 45.4 1 3.2 0.16 • 
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Tab!• E-2. olia Complied ror Modeling 218-ll·B Crlb. 

Actual ·Actual 
Actual Sample Sample 
Sample Interval Interval 

Waste lnten,al top bottom 
Borehole SIie (ftbgs) (ftbgs) (ftbgs) 

C4717 216-lHI 441045.5 44.D 45.5 

C4718 216-lHI 441045.5 · 44.0 45,5 

C4719 216-lHI 441045.5 44.0 45.5 

C4720 216-IJ.8 44 lo45.5 44.0 45.5 

C4721 216-IJ.8 421043.5 42.0 43.5 

C4722 216-IJ.8 43 lo44.5 43.0 44,5 

Cl728 216-IJ.8 481o49.7 48.0 49.7 

299-W19- 216-U-8 41o6 4 6 
94 

299-W19- 216-U-8 15.5to17.5 15.5 17.5 
94 

299-W19- 216-lHI 281o30 28 30 
94 

299-W19- 216-IJ.8 301032 30 32 
94 

299-W19- 216-U-8 33.51036 33.5 36 
94 

299-W19- 216-U-8 381040 38 40 
94 

299-W19- 216-U-8 48to50 48 50 
94 

299-W19- 216-U-8 S7.5to59.5 57.5 59.5 
94 

C4715 216-\1-12 441045.5 44.0 45.5 

Actual 
Sample 
lntttm1I Easting 

midpoint (m Northing 
(ftbgs) NAD83(91)) (m NAD83(91)) 

44.8 567581.43 134672.85 

44.8 567517.65 134673.09 

44.8 567581.30 134731.43 

44.8 567636,50 134795.88 

42.8 567636.68 134731,51 

43.8 567638.30 134672.59 

48.9 567606.03 134622.84 

5.0 567614.16 134706.8 

18.5 567614.16 134706.8 

29.0 567614.16 134706.8 

31.0 587614.16 134706.8 

34.8 567614.16 134706.8 

39.0 567614.16 134706.8 

49.0 567614.16 134706.8 

58.5 567614.16 134706.8 · 

44.B 567636.06 134576.03 

aevauon 
(mNAVD88) 

212.00 

211.43 

212.34 

212.66 

21224 

211.86 

211.83 

212.313 

212.313 

212.313 

212.313 

212.313 

212.313 

212.313 

212.313 

211.37 

i 
'Actual 
Sample 

Interval lop 
(rn_ NAVDS8) 

;198.59 

,198.02 

,198.93 

i199.25 

1199.44 

'198.75 

{197.20 

211.09 
I 
207,59 

203.78 

203.17 

' 
202.10 

200.73 
I 
,\ 

197.68 

194.79 
I 

197.96 

i 
I 

Actual 
Sample 
lntarval 
bottom 

(rnNAVOSB) 

198.13 

197.56 

198.47 

198.79 

198.98 

198,30 

196.68 

210.48 

206.98 

203.17 

202.56 

201.34 

200.12 

197.07 

194.18 

197.50 

Table E•2. Continued. Umnlum cancentmlion Data Below was Calculated from U-238 Spec1ral Gamma Data (Nitrogen and Tc-99 noi avaiable ror 
lllese points. j 

Reference Point 
Easting Northing El"" 

Borehole wasta Site (m NAD83(91)1 (m NAD83(91)1 (rnNAVDU) 

C4219 216-IJ.8 567612.35 134672.85 212.86 

Cl219 216-IJ.8 567612.35 134672.85 212.86 

C4219 216-IJ.8 567612.35 134672.85 212.86 

C4219 216-IJ.8 567612.35 134672.85 212.86 

Actu~I · 
$ample 
Depth 

(ftbelowret 
pl) 

45.5 

44.5 

43.5 

42.5 

'I 
Actual 1.• 
Sample :, 

Elwatlon .' Calculated u 
Im NAvoea,: (mg/ilgJ 

198.99 499.4 

199.30 844,1 

199.60 9349.6 

199.91 25932 

Actual Sampla 
Interval 

midpoint 
(mNAVD88) 

198.36 

197,79 

198.70 

199,02 

199.21 

198.53 

196.94 

210.79 

207.28 

203.47 

202.86 

201.72 

200.43 

197.38 

194.48 

197.73 

j Nltrata/nltrlta 
Tc-99 

Tc:-99 ! HNitrog<>n 
(pCl/gJ (mg/kg) 
PRG=t (pCUg) I PRG=CO 
pCl/g MDC/MDA· mg/kg 

u 0.653 : 150 

u 0.655 ; 3.4 

u 0.64B f 72 

u 0.647 ' 25.7 '· 
u 0.613 59.2 

u 0.658 6.7 

u 0,627 366 

u 0.03 7.08 .. 
u 0,083 

f 
12.8 

u 0.039 NA 

19.84 NA NA 

3.46 NA 128 

u 0.85 261 

u 0.19 I 56.8 

u 0.29 128 

u 0.664 i, 11 

Uranium 
N(mgllcg) (mg/leg) 

RL PRG=3.2 

2 7.74 

0.5 0.416 

0.5 0.475 

2 u 
5 3.19 

0.5 17.3 

10 8.01 

NA 1.5 

NA 1.3 

NA 2.2 

NA 216 

NA 206 

NA 88 

NA 13 

NA 18 

0.5 0.833 

Uranium 
MDL 

0.16 

0.16 

0.16 

0.99 

0.95 

0.95 

0.15 

NA 

NA 

NA 

NA 

NA 

·NA 

NA 

NA 

0.15 

0 , ... 



'ti 
Ill 

~ 
D&D-277,83, Rev. 0 .... 

a, 

"' 
Tablo E-2. Continued. Uranitm Concentsation Data f!Qlow was C31culated from U-238 Spectral Gamma Data (Nitrogen and Tc-99 not available lor • 0 

ti: 

these points. · I ... 
Actual "' j-, 

Sample Actual 
Roference Point Depth Sampt• ; 

EasUng Northing Elev (ft below ref Elevation · Calculated U 
Boroholo Wasta Site (m NA083(91)) : (m NADB3(91l) (mNAVD88) pt) (mNAVD88) (mg/kgl 

g. 
ti 

Cl219 216-~ 567612.35 134672.85 212.86 41.5 200.21 3360.2 ~ 
C4219 216-\Nl 567612.35 134672.85 212.86 40.5 200.52 5391.5 

... 
~ .. 

C4223 216-~ 567612.41 134666.72 212.36 41 199.86 682.8 _, 
V, 

299-W1!HO 216-\Nl 567615.85 134697.76 214A69 90.17 186.99 I 114.8 
..;J 
p 

299-W19-70 216-U-8 567615.85 134697.76 214A69 90 187.04 i 145.9 

299-W19-70 216-U-8 567615.85 134697,76 214A69 69 187.34 107.6 

299-W19-70 216-U-8 567615.85 134697.76 214A69 88 187.65 88.5 

299-W19-70 216-U-8 567615.85 134697.76 214A69 86 188.26 55.0 

299-Wl9-70 216-U-8 567615.85 134697.76 214A69 84 188.87 64.6 

299-W19-70 216-1.J.8 567615.85 134697.76 214A69 83 189.17 64.6 

299-W19-70 216-~ 567615.85 134697.76 214.469 82 189.48 74.1 

299-W19-70 216-U-8 567615.85 134697.76 214A69 80 190.09 117.2 

299-W19-70 216-U-8 567615.85 134697.76 214.469 78 190.69 71.8 

299-W19-70 216-\Nl 567615.85 134697.76 214.469 76 191.30 57.4 

299-W19-70 216-1.J.8 567615.85 134697.76 214.469 74 191.91 53.5 

299-W19-70 216-1.J.8 567615.85 134697.76 214.469 73 192.22 63,7 

2~19-70 216-U-8 567615.85 134697.76 214..469 71 192.83 69.4 

299-W19-70 216-1.J.8 567615.85 134697.76 214A69 70 193.13 81,3 

299-W19-70 216-1.J.8 567615.85 134697.76 214.469 69 193.44 55.0 

299-W19-70 216-U-8 567615.85 134697.76 214.469 64 194.96 57.4 

299-WIS-70 216-U-8 567615.85 134697.76 214.469 63 195.27 47.8 

299-W19-70 216-U-8 567615.85 134697.76 214.469 49 199.53 146.4 

299-W19-70 216-U-8 567615.85 134697.76 214.469 46 200.45 1922.1 

299-W19-7D 216-U-8 567615.B5 134697.76 214.469 44.99 200.76 4148.3 

299-W19-71 216-1.J.8 567616.01 134679.76 214.516 87.5 187.85 
. 

74.1 

299-W19-71 216-U-8 567616.01 134679.76 214.516 86.5 188.15 129.2 

299-Wl!H1 216-U-8 667616.01 134679.76 214.516 85.6 188.46 193.7 

299-W15H1 216-U-8 667616.01 134679.76 214.516 84.5 188.76 160.3 

299-WIS-71 216-1.J.8 667616.01 134679.76 214.516 83.5 189.07 270.3 

299-W19-71 216-IUI 667616.01 .134679.76 21-4.516 82.5 189.37 330.1 

299-W1&-71 · 216-U-8 567616.01 134679.76 214.516 81.5 189.67 169.8 

299-W1&-71 . 216-U-8 567616.01 134679.76 214.516 80.5 169.98 74.1 • 
E-xii 
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Table E-2. Continued. Uranium Concentration Data Below was Calculated from U-238 Spectral Gamma Data (Nltrogen and To-99 not available for 
these polnls. 

Bol'9hole WasteSffe 

299-W19-71 216-U-8 

299-W19-71 216-U-8 

299-W19-71 216-U-8 

299-W19-71 216-U-8 

299-W19-71 216-U-8 

299-W19-71 216-U-8 

299-W19-71 216-U-8 

29S-W19-71 216-U-8 

29S-W19-71 216-U-8 

29S-W19-71 216-U-8 

299-W19-71 216-U-8 

299-W19-71. 216-U-8 

299-W1!1-71 216-U-8 

29B-W11J.71 211HJ-8 

299-W1S-71 216-U-8 

C4217 216-U-8 

C4217 216-U-8 

04217 216-U-8 

C4217 216-U-8 

C4218 216-U-8 

C4224 216-U-8 

C4547 216-U-8 

C4547 216-U-8 

C4553 216-IJ..8 

C4553 216-U-8 

Easting 
(m NAD83(91)) 

567618.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567616.01 

567626.076 

567626.076 

567626.076 

567626.076 

567632.196 

567593278 

567599.255 

567599.255 

567638.668 

567636.668 

Northing 
(m NAD83(911) 

134679.76 

134679.78 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134679.76 

134725.399 

13-4725.399 

134725.399 

134725.399 

134698.910 

134702.322 

134701.943 

134701.943 

134646.969 

134646.969 

Reference Point 
Eltv 

(mNAVOS9) 

214.516 

214.516 

214.516 

214.516 

214.516 

214.516 

214.516 

214.516 

214.516 

214.516 

2~4.516 

214.516 

214.516 

214.518 

214.516 

212.523 

212.523 

212.523 

212.523 

212.263 

212.493 

212.365 

212.365 

211.635 

211.635 

Actual 
Sample 
Depth 

(ft ti.low ref 
pt) 

79.5 

68.5 

67.5 

65.5 

59.5 

58.5 

57.5 

56.5 

55.5 

54.5 

53.5 

52.5 

51.5 

47.5 

46.5 

34.5 

33.5 

32.5 

31.5 

37,5 

50.5 

35.5 

34,5 

48.0 

46,0 

i 
Adual -. 
Sample l 

Elevation , 
(mNAvnaai 

190.28 

193.64 

193.94 I 
194.55 i 
196.38 ! 
196.69 1 
196.99 ! 
197.29 t 
197.60 • 

197.90 { 

198.21 ,· 

198.51 l 
198.82 l 
200.04 ! 
200.34 I 
202.01 \ 

202.31 j 

202.62 i 
202.92 / 

200.83 ', 

1s1.10 I 
201.54 \ 

201.85 ~ 

191.00 t 
197.61 J 

E-xiii 
\ 

Calculated U 
(mg/1<9) 

76.5 

71.8 

83.7 

69.4 

155.5 

102.9 

342.0 

700B 

83.7 

191.3 

147.8 

2552 

449.5 

370.9 

548.0 

1312 

1018.8 

116.6 

102.0 

102.D 

54.0 

94.7 

466.5 

49.4 

27.6 

r' 

... 
"' '" 
0 
t+. 
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Table E-3. Data Compiled for Modeling 216-U-12 Crib. 

l 
Actual Actual ' Actual Actual Sample Sample ' Samplo Sample Interval Interval Easting Northing 

E1011allon ( 
Actual Sample 

Interval Interval top bottom midpoint (m (m Interval top 
Borehole WostoSlto (ltbgs) (ft bgs) (ftbgs) (ltbgs) NAD83(91)) NAD83(91)1 (mNAVDU) (mNAVD88) 

C4715 216-U-12 44-45.5 44.0 45.5 44.8 567636.06 134576.03 211.37 ' 197.96 

C4723 216-U-12 44-45.5 44.0 45.5 44.8 567707.88 134490.24 211.42 .' 198.01 

C4724 216-U-12 44-45.5 44.0 45.5 44.8 567606.09 134470.13 210.83 197.42 

C4725 216-U-12 44-45.5 44.0 45.5 44.8 567605.72 134385.16 210.49 I 197.08 

C4726 216-U-12 41-42.5 41.0 42.5 41.8 567556.24 134490.59 210.69 198.19 

C4727 216-U-12 44-45.5 44.0 45.5 44.8 567470.27 134490.39 210AT 197.06 

C4729 216-U-12 44-45.5 44.0 45.5 44.8 567605.36 134538.29 211.20 197.79 

C4730 216-U-12 18-19.5 18.0 19.5 18.8 567612.14 134490.27 210.74 205.25 

C4730 216-U-12 38-39.5 38.0 39.5 38.8 667612.14 134490.27 210.74 199.16 

C4730 216-U-12 44-45.5 44.0 45.5 44.B 567612.14 134490.27 210,74 197.33 

299- 216-U-12 4-6 4.0 6.0 5.0 667606.03 134499.76 210.997 , 209,78 
W22-78 

299- 216-U-12 9-11 9.0 11.0 10.0 567606.03 134499.76 210.997 208.25 
W22-78 

299- 216-U-12 21-23 21.0 23.0 22.0 567606.03 134499.76 210.997 204.60 
W22-78 

299- 216-U-12 3&-40.6 38.0 40.6 39.3 567606.03 134499.76 210.997 199.41 
W22-78 

299- 216-U-12 49.&-52 49.5 52.0 50.8 567606.03 134499.76 210.997 195.91 
W22•78 

Table E-3. Continued. Uranium Concentration Data BeJow was 
Calculated rrom U-238 Spec1tal Ganvna Data (Nitrogen and To-99 not available for these points.) 

Actual ' Reference Sample Depth Actual Sampl• 
Eastlng(m Northing PolntEle11 (ltbel-rwf Elevation . Calculated U 

Borehole Waste Site NA083(91)1 (mNAOll3(91)1 (mNAVOH) pt) (mNAV088) (mg/kg) 

299-W22-75 216-ll-12 567594.19 134490.42 211.586 81 186.90 149.0 

299-W22-75 216-U-12 567594.19 134490.42 211.566 80 187.20 241.3 

299-W:Z:Z.75 216-U-12 567594.19 134490.42 211.586 79 187.51 342.2 

299-W22-75 216-U-12 567594.19 134490.42 211.566 78 187.81 690.6 

299-W:Z:Z.75 216-U-12 567594.19 134490.~2 211.586 77 188.12 946.6 

E-iu" 

Actual Actual Nitrate/nitrite 
Samplo Sample Tc:-99 as Nitrogen 
Interval Interval (pCl/g) (mg/kg) 
bottom midpoint Tc-99 (pCl/g) MDC/MD PRG=40 

(mNAVDl8) (mNAVD88) PRG:1 pCUg A mg/kg 

197.50 197.73 u 0.664 11 

197.55 197.78 u 0.673 5 

196.96 197.19 0.993 0.626 82.9 

196.62 196.85 ·U 0.629 3.2 

197.74 197.96 2.36 · 0.0951 544 

196.60 196.83 u 0.63 3.7 

197.33 197.56 u 0.625 6.9 

204.8() 205.03 u 0.633 u 
198.70 198.93 0.707 0.625 149 

196.87 197.10 u 0.628 109 

209.17 209.47 u 0.6 U· 

207.64 207.95 u 0.1 u 

203.99 204.29 u 0.3 12.3 

198.62 199.02 0.94 NA 35.7 

195.15 195.53 0.6 NA 55.3 

Uranlu 
m 

(mg/kg 
N ) 

(mg/kg) PRG=3 
RL .2 

0.5 0.838 

0.5 0.413 

2 0.501 

0.5 0.517 

10 3.12 

0.5 0.476 

0.5 0.399 

0.5 0.848 

2 8.01 

0.5 3.63 

2.45 1.7 

2.48 1 

NA 2.9 

NA 5.1 

NA 2.1 

Uranlu 
mMDL 

0.15 

0.12 

0.15 

0.12 

0.15 

0.15 

0.16 

0.15 

0.16 

0.16 

NA 

NA 

NA 

NA 

NA 

• 
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• 
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•· Table E-3. Continued. Uranium Concentration Data Below was 
Calculated from U-238 Spectr:,I Gamma Data (Nilr09M and To-99 not avaffabla for these l)Olnls.} 

0 
t+. 

... 
a, ..., 

Actual l 
Reference Samplo Deplh Actual Sample 

c.1culed u 
Borehole 

Easting (m Northing PolntElov (ft below rel Elwatlon 
Wasta Sito NAD83(9111 (m NADll3(91 II (mNAVD88) pt) (mNAVD88J (mg/kg) 

0 ..., 
\'.;I 

~ 
299-W22-75 216-lJ.12 567594.19 134490.42 211.586 76 188.42 997.1 ... 

"' 299-W22-75 216-U-12 567594.19 134490.42 211.586 75 188.73 . 992.2 
.. ~, .,, 

299-W22-75 216-U-12 567594.19 134490.42 211.586 74 189.03 757.1 
..., .. 

299-W22-75 216-U-12 567594.19 134490.42 211.586 73 189.34 83.7 

299-W22-75 216-U-12 587594.19 134490.42 211.586 72 189.64 89.9 

299-W22-75 216-U-12 587594.19 134490.42 211.586 71 189.95 110.8 ,: 
299-W22-75 216-ll-12 567594.19 134490.42 211.586 70 190.25 102.2 

299-W22-75 216-ll-12 567594.19 134490.42 211.586 69 190.55 120.6 ·' 
299-W22-75 216-U-12 587594.19 134490.42 211.586 68 190.88 126.8 

299-W22-75 216-U-12 567594.19 134490.42 211.586 66 191.47 145.3 

299-W22-75 216-U-12 567594.19 134490.42 211.586 65 191.77 88.6 

299-W22-75 216-U-12 567594.19 134490.42 211.586 61 192.99 49.2 

299-W22-75 216-U-12 567594.19 134490.42 211.586 53 195.43 201.8 

299-W22-75 216-U-12 567594.19 134490.42 211.586 52 195.74 . 208.6 

299-W22-75 216-U-12 567594.19 134490.42 211.586 51 196.04 213.7 

299-W22-75 216-lJ-12 567594.19 134490.42 211.586 50 196.35 227.8 

299-W22-75 216-U-12 587594.19 134490.42 211.586 49 196.65 175.2 

299-W22-75 216-IJ.12 587594.19 134490.42 211.586 48 196.96 117.1 

299-W22-75 216-U-12 587594.19 134490.42 211.586 47 197.26 124.8 

299-W22-75 216-IJ.12 587594.19 134490.42 211.586 46 197.57 203.5 

299-W22-75 216-IJ-12 567594.19 134490.42 211.586 45 197.87 136.3 

299-W22-75 216-U-12 567594.19 134490.42 211.586 44 198.17 188.2 

299-W22-75 216-IJ.12 567594.19 134490.42 211.586 43 198.48 188.2 

299-W22-75 216-IJ-12 567594.19 134490.42 211.586 44 198.17 184.3 

299-W22-75 216-U-12 567594.19 134490.42 211.586 43 198.48 1882 

299-W22-75 216-1.J.12 567594.19 134490.42 211.586 42 198.78 119.0 

299-W22-75 216-IJ.12 567594.19 134490.42 211.586 -41 199.09 128.7 

299-W22-75 216-0-12 567594.19 134490.42 211.586 40 199.39 6S:3 

299-W22•75 216-IJ.12 567594.19 134490.42 211.586 39 199.70 80.6 

299-W22-75 216-IJ.12 567594.19 134490.42 211.586 38 200.00 90.2 

• 299-W22-75 216-IJ.12 567594.19 134490.42 211.588 37 200.31 49.9 

299-W22-75 216-1.J-12 567594.19 134490.42 211.586 31 202,14 96.0 

E-xv 
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Table E-3. ConUnued, Uranium Concenuallon Dala Below was • 0 
t+. 

Calculated from U-238 Spectral Gamma Oala (Nitrogen and To-99 not available for these points.) t-< 
a, 

Actual I V, 

Rolorenco Samplo Depth Actual Samplo l 
Eastlng(m Northing Point Elev (ft i,.1ow ,., ElevatJon Cllculated U 

0 ..., 
Borehole wastoSlto NAD83{91)) (m NAD83(91)) (mNAVD88) pl) (mNAVD88) (mg/kg) 

2!i!9-W22•75 21frll-12 667594.19 134490A2 211.586 30 202.44 53.8 
ti 
~ 

2!i!9-W22-75 216-U-12 567594.19 134490.42 211.586 29 202.75 69.3 ... 
"' 299-W22•75 21frll-12 567594.19 134490A2 211.586 20 205.49 979.3 
.... _, 
V, 

299-W22·75 216-l/-12 567594.19 134490A2 211.586 19 205.79 967.7 ;: 
299-W22•75 216-U-12 567594.19 134490.42 211.586 18 206.10 570.3 

299-W22•75 216-ll-12 567594.19 134490.42 211.586 17 206.40 163.2 

299-W22-75 216-U-12 567594.19 134490.42 211.586 81 186.90 123.1 

299-W22-75 216-U-12 567594.19 134490.42 211.586 80 187.20 261.0 

299-W22°75 216-U-12 567594.19 134490.42 211.586 79 187.51 355.8 

299-W22-75 216-U-12 567594.19 134490.42 211.586 78 187.81 705.4 

299-W22-75 216-U-12 567594.19 134490.-42 211.586 n 188.12 919.6 

299-W22-75 216-U-12 567594.19 134490.-42' 211.586 76 188.42 89B.6 

299-W22-75 216-U-12 567594.19 134490.-42 211.586 75 188.73 952.8 

299-W22-75 216-U-12 567594.19 134490.42 211.586 74 189.03 780.5 

299-W22•75 21&-U-12 567594.19 134490.42 211.586 73 189.34 132.9 

299-W22-75 216-U-12 567594.19 134490.42 211.586 72 189.64 84.9 

299-W22-75 216-U-12 567594.19 · 134490.42 211.586 71 189.95 100.9 

2WW22-75 216-U-12 587594.19 134490.42 211.586 70 190.25 75.1 

299-W22-75 216-IJ-12 567594.19 134490.42 211.586 69 190.55 115.7 

299-W22-75 21&-U-12 567594.19 134490.42 211.586 68 190.86 · 109.6 

299-W22-75 216-U-12 567594.19 134490.42 211.586 67 191.16 89.9 

299-W22-75 216-U-12 567594.19 134490.42 211.586 66 191A7 173.6 

299-W22-75 216-U-12 567594.19 134490.42 211.586 65 1s1.n 124.3 

C4228 216-IJ-12 567574.63 134502.34 210.77 41.5 198.12 141.4 

C4228 216-U-12 567574.63 134502.34 210.77 -40.5 198.43 180.7 

C4228 216-U-12 567574.63 134502.34 210.77 39.5 198.73 180.7 

C4228 216-IJ-12 567574.63 134502.34 210.77 38.5 199.04 151.6 

C4228 216-U-12 567574.63 134502.34 210.77 37.5 199.34 118.1 

C4228 216-U-12 567574.63 134502.34 210.77 36.5 199.64 64.1 

C4228 21&-U-12 567574.63 134502.34 210.77 34.5 200.25 73.0 

C4228 216-U-12 567574.63 134502.34 210.77 33.5 200.56 169.1 

C4228 216-U-12 567574.63 134502.34 210.77 32.5 200.86 49.6 •• 



'ti 

& 
~ 

• Tobie E-3. Continued. Uranium COncenlraUon Dala Below was 
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~ 

0 
t+. 

,., 
C.lrualed from U-238 Speclral Gamma Dala (Nitrogen and To-99 not available for lhese points.) 

. •· 

!·aedU/:1 : :Actual .. ''RofGrwnce'; -~~-Depth ~.ell! ·Eastt~g{ni). ; 'tioithlng . ' form"Ef~ · rJtt bel~ref·. · 
.·~h.C,,I•· ·W!15!1t_im. NAD~3(9.1lt , 1(111 J!Al>a3(9m I :({!!.(~_(' . . JI!))' .·, '. ,(m NAVP,,~ . . I ., 

C4228 216-lJ.12 56757-4.63 134502.34 210.77 24.5 203.30 70.0 

., 
! 

00 

"' 

;,· 

0 ..., 
t:t 

I 
~ ... 

04232 216-U-12 567568.712 134504.128 210.75 40 198.56 111.5 'i "" ... ,, 
04232 216-U-12 567568.712 134504.128 210.75 39 198.88 226.3 I "" .., 

I> 
C4232 218-U-12 567568.712 134504.128 210.75 38 199.17 229.7 

04232 216-U-12 567568.712 134504.128 210.75 37.01 199.47 IM.6 

C4232 216-U-12 567568.712 134504.128 210.75 38.01 199.77 ·209_4 

C4232 216-U-12 567568.712 134504.128 210.75 35.01 200.08 128.4 ··j 
C4232 218-U-12 567568.712 134504.128 210.75 34 200.39 77.7 I 

·I 
C4232 216-U-12 567568.712 134504.128 210.75 28 202.22 -43.9 

C4232 216-U-12 567568.712 134504.128 210.75 27 202.52 IM.6 

( 
l 

l 
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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 (NA VOSS). To 
convert feet to meters, feet were multiplied by 0.3048. The depth of the sample was subtracted 
from the ground surface or top of casing elevation (whichever was appropriate). 

Tabla E-4. List of Tc-99 Conversions. 

Waif Identification Number Actual Sample Converted Tc• 
(Well Name) Waste Site Interval (ft bgs) Tc-99 (ug/g) 99 (pCl/g) 

A9797 (299-W19-96) 216-IJ-11216-U-2 15 to 17 0.000750 12.72 

A9797 (299-W19-96) 216-lJ..1/216-U-2 221024 0.002890 49.01 

A9797 (299-W19-96) 216-U-1/216-lJ..2 24 to5-27 0.001940 32.90 

A9797 {299-W19-96) 216-lJ..1/216-lJ..2 27to29.5 0.005810 98.54 

A9797 (299-W19-96) 216-U-1/216-lJ..2 29.5to32 0.006300 106.85 

A9796 (299-W19-94) 216-U-8 30to32 0.001170 19.84 

A9796 {299-W19-94) 216-U-8 33.5to 36 0.000204 3.46 

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

Actual Sample U-238 
WeU Identification Depth concentration Converted U 

Number (Well Name) Waste Sita (ft below ref pt) (pCl/g) (mg/kg) 

C4201 216-U-11216-U-2 44.5 50.6520 150.9 

C4201 216-U-1/216-lJ..2 43.5 155.1551 462.4 

C4201 216-U-1/216-U-2 42.5 47.4529 141.4 

C4201 216-U-1/216-U-2 41.5 126.3634 376.6 

C4201 216-U-1/216-lJ..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 

C4201 · 216-lJ..1/216-U-2 35.5 21.8603 65.1 

C4203 216-lJ..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 77.2 

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-lJ..1/216-U-2 36 63.1903 188.3 

E-xix 
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Table E-5. List of U-238 Conversions. • Actual Sample U-238 
Well Identification Depth concentration . Converted U 

Number (Well Name) Waste Site (ft below ref pt) "(pCUg) (mg/kg) 

C4203 216-U-1/216-U-2 35 29.8352 88.9 

C4203 216-U-1/216-U-2 34 30.3243 90.4 

C4203 216-lJ.-1/216-U-2 33 20.0531 59.8 

C4203 216-U-1/216-U-2 32 102.2221 304.6 

C4203 216-U-1/216-U-2 31 31.7916 94.7 

C4204 216-U-1/216-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 81.0 

C4204 216-U-1/216-U-2 43 26.6590 79.4 

C4205 216-U-1/216-U-2 42.5 33.8599 100.9 

C4205 216-U-1/216-U-2 41.5 21.9094 65.3 

C4207 216-U-1/216-U-2 425 25.0594 74.7 

C4207 216-U-1/216-U-2 41.5 31.9907 95.3 

C4207 216-U-1/216-U-2 31.5 23.9931 71.5 

C4548 216-U-1/216-U-2 53 51.9723 154.9 

C4548 216-U-1/216-U-2 52 30.5055 90.9 

A4947 (299-W19-15) 216-U-1/216-U-2 59 18.7187 55.8 

M947 (299-W19-15) 216-U-1/216-U-2 71 23.7104 70.7 

A7TT2 (299-W19-72) 216-U-1/216-U-2 13 55.193B 164.5 

A7772 (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 

A7772 (299-W19-72) 216-U-1/216-U-2 39 24875.9295 74130.3 

A7772 (299-W19-72) 216-U-1/216-U-2 40 26862.2471 80049.5 

Am2 (299-W19-72) 216-U-1/216-lJ..2 41 25028.3789 74584.6 

A7772 {299-W19-72) 216-U-1/216-U-2 42 12147.0339 36198.2 

A7772 (299-W19-72) . 216-U-1/216-U-2 43 16424.9202 48946.3 

Am2 (299-W19•72) 216-U-1/216-U-2 44 . 9082.7257 27066.5 

A7772 (299-W19-72) 216-lJ..1/216-U-2 45 1934.6419 5765.2 

Am2 (299-W19-72) 216-U-1/216-U-2 46 1565.7075 4665.8 • E-xx 
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• Table E.S. Ust of U-238 Conversions • 
.. 

Actual Sample U-238 ·· ' 
· · Well Identification · Depth .concentration · Converted U 
Number (Welt Name) · · . Waste Site (ft below ref pt) •· . . (pCl/g) .- . {mg/kg) ' ' 

A7772 (299-W19-72) 216-U-11216-U-2 · 47 1304.7186 3888.1 

A7772 (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 4025.4 

Am2 (299-W19-72) 216-U-1/216-U-2 50 976.1876 2909,0 

Am2 (299-W19-72) 216-U-1/216-U-2 55 202.5786 603,7 

Am2 {299-W19-72) 216-U-1/216-U-2 56 78.0933 232.7 
-· 

Am2 (299-W19-72) 216-U-1/216-U-2 57 35.9538 107.1 

A7772 (299-W19-72) 216-U-1/216-U-2 58 22.4228 66.8 

A7772 (299-W19-72) 216-I.J.1/216-U-2 59 35.5672 106.0 

Am2 (299-W19-72) 216-U-1/216-U-2 60 32.4744 96.8 

A7772 (299-W19-72) 216-U-1/216-U-2 61 34.7940 103.7 

A7T12 (299-W19-72) 216-U-1/216-U-2 62 22.0362 65.7 

A7T12 (299-W19-72) 216-U-1/216-U-2 63 13.1444 39.2 
. ' 

Am2 (299-W19-72) 216-U-1/216-U-2 65 23.1960 69.1 

Am2 (299-W19-72) 216-U-1 /216-U-2 66 13.5310 40.3 

A7T12 (299-W19-72) 216-U-1/216-U-2 67 · 14.6908 43.8 

A7772 (299-W19-72) 216-U-1/216-U-2 69 22.0362 65.7 

A7T12 (299-W19-72) 216-U-1/216-U-2 70 39.4332 117.5 

Am2 (299-W19-72) · 216-U-1/216-U-2 71 33.6342 100.2 

A7T12 (299-W19-72)' 216-U-1/216-U-2 72 13.5310 40.3 

Am2 (299-W19-72) 216-U-1/216-U-2 73 19.3300 57.6 

A7772 (299-W19-72) 216-U-1/216-U-2 74 14.3042' 42.6 

A7772 (299-W19-72) 216-U·1/216-U-2 54.67 202.57B6 603.7 

Am2 (299-W19-72) 216-U-1/216-U•2 54 459.2813 1368.7 

• 
E-xxi 
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Table E-5. List of U-238 Conversions. 
', 

Actual Sample , . U-238 .. • Well Identification Depth . ·- ·concentration Converted U -
.. Number (Well Name) · Waste Site (ft below ref pt) . . (pCJ/g) ... (mg/kg) . . ' 

A7772 (299-W19-72) 216-U-1/216-U-2 53 1533.1248 4568.7 

A7772 (299-W19-72) 216-U-1/216-U-2 52 1068.1771 31832 

A7772 (299-W19-72) 21 t¼l--11216-U-2 51 964.1815 2873.3 

A7773 (299-W19-73) 216-U-11216-U-2 43 87.7583 261.5 

A7773 (299-W19-73) 216--U-1/216·U·2 44 46.0055 137.1 

A7773 (299•W19-73) 216-U• 1/216-U-2 45 37.1136 110.6 

A7773 (299~W19-73) 216-U-1/216-U-2 46 28.6084 85.3 

A7773 (299-W19-73) 216-U-1/216-U-2 47 29.3816 87.6 

A7773 (299-W19-73) 216-U-1/216-U-2 48 20.4898 61.1 

A7773 (299-W19-73) 216-U-11216-U-2 49 13.5310 40.3 

A7773 (299-W19-73) 216-lJ.1/216-U-2 50 15.8506 47.2 

A7773 (299-W19-73) 216-U-1/216-U-2 51 20.4898 61.1 

A7773 (299-W19-73) 216-U-1/216-U-2 52 22.8094 68.0 

A7773 (299-W19-73) 216-U-1/216-U-2 53 18.9434 56.5 

A7773 (299-W19-73) 216-U-1/216-U-2 54 15.8506 47.2 

A7773 (299-W19-73) 216-U-1/216-U-2 55 17.7836 53.0 

A7773 (299-W19-73) 216-U-1/216-U-2 56 23.5826 70.3 

A7773 (299-W19-73) 216-U-1/216-U-2 57 30.5414 91.0 

A7773 (299-W19-73) 216-U•1/216-U·2 58 11.9846 35.7 

A7773 (299-W19-73) 216-U-1/216-U-2 59 15.8506 47.2 

A7773 (299-W19-73) 216-U-1/216-U-2 64 15.0774 44.9 

A7773 (299-W19-73) 216-U-1/216-U-2 68 15.0774 44.9 

A7773 (299-W19-73) 216-U-1/216-U-2 70 12.3712 36.9 

A7773 (299-W19-73) 216-U-1/216-U-2 71 14.6908 43.6 

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

. Actual Sample U-238 
. . 

.. ; .. 
. · .Well Identification .. . f' ~ ~; 0

f -: . · Depth . j . concentration . ' . . Converted U 
Number (Wall Name) . ·. · Waste Site .. {ft below ref pt) . (pCl/g) .. (mg/kg) 

A7773 (299-W19-73) 216-U-1/216--U-2 72 20.1032 59.9 

A7773 (299-W19-73) 216-U-11216-lJ.2 73 13.1444 39.2 

Am3 (299-W19-73) 216-lJ-1/216-U-2 74 15.4640 46.1 

A7773 (299-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 44.5 283.2494 844.1 

C4219 216-U-8 43.5 3137.4647 9349.6 

C4219 216-U-8 42.5 870.2153 25932 

C4219 216-U-8 41.5 1127.5777 33602 

C4219 216-U-8 40.5 1809.2408 5391.5 

C4223 216-U-8 41 229.1244 682.8 

A7TTO (299-W19-70) · 216-U-8 90.17 36.5267 114.8 

A7770 (299-W19-70) 216-U-8 90 48.9610 145.9 

Amo (299-W19-70) 216-lJ.8 89 36.1186 107.6 

Amo (299-W19-70). 216-lJ.8 88 29.6977 88.5 

A7770 (299-W19-70) 216-U-8 86 · 18.4607 55.0 

A7770 (299-W19-70) 216-U-8 84 21.6713 64.6 

A7770 (299-W19·70) 216-U-8 83 21.6713 64.6 

A7770 (299-W19-70) 216-U-8 82 24.8818 74.1 · 

ATT70 (299-W19-70) 216-U-8 80 39.3293 117.2 

A777D (299-W19-70) 216-U-8 78 24.0792 71.8 

Amo (299-W19-70) 216-U-8 76 19.2633 57.4 

ATT70 (299-W19-70) 216-U-8 74 17.9471 53.5 

A7770 (299-W19-70) 216-U-8 73 28.0924 83.7 

Amo c2s9.w1s-10) . 216-U-8 71 23.2765 69.4 

Amo (299-W19-70) 216-U-8 70 27.2897 81.3 

Amo (299-W19-70) · 216-U-8 69 18.4607 55.0 

An10 {299-W19-70) 216-U-8 64 19.2633 57.4 

A7770 (299-W19-70) 216-U-8 63 16.0528 47.8 

. A7770 (299-W19-70) 216-U..S 49 49.12TT 146.4 

An70(299-W19-70) 21_6-U-8 46 645.0120 1922.1 

• ATT70 (299-W1!H0) 216-U-8 44.99 1392.0593 4148.3 
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Table E-5. List of U-238 Conversions. • .. 
Actual Sample U-238 . . 

· Well Identification . Depth ... ·concentration Converted U 
Number (Well Nama) . . Wasta Site · (ft below ref pt) . '. . (pCl/g) (mg/kg) ' .. 

A7TT1 (299-W19-71) 216-U-8 87.5 24.8818 74.1 
I 

A7771 (299-W19-71) 216-U-8 86.5 43.3425 129.2 

A7771 (299-W19-71) 216-U-8 85.5 65.0138 193.7 

A7771 (299-W19-71) 216-U-8 84.5 53.7769 160.3 

A7771 (299-W19-71) 216-U-8 83.5 90.69B3 270.3 

A7771 (299-W19-71) 216-U-8 82.5 110.7643 330.1 

A7771 (299-W19·71) 216-U-8 81.5 56.9874 169.8 

A7771 (299-W19-71) 216-U-8 80.5 24.8818 74.1 

A7771 (299-W19-71) 216-U-8 79.5 25.6845 76.5 

A7771 (299-W19-71) 216-LJ.8 68.5 24.0792 71.8 

A7771 (299-W19-71) 216-U-8 67.5 28.0924 B3.7 

A7771 (299-W19-71) 216-U-8 65.5 23.2765 69.4 

A7771 (299-W19•71) 216-U-8 59.5 52.1716 155.5 

A7771 (299-W19•71) 216-U-8 58.5 34.5135 102.9 

A7771 (299-W19-71) 216-U-8 57.5 114.ms 342.0 

A7771 (299-W19-71) 216-U-8 56.5 235.1734 700.8 

A7771 (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 

A7TT1 (299-W19-71) 216-U-8 53.5 49.6119 147.8 

A7771 (299-W19·71) 216-U-8 52.5 · 85.6420 255.2 

A7771 (299-W19-71) 216-U-8 51.5 150.8490 449.5 

A7771 (299-W19-71) 216-U-8 47.5 124.4625 370.9 

A7771 (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 33.5 341.8615 1018.8 

C4217 216-U-8 32.5 39.1281 116.6 

C4217 216-U-8 31.5 34.2371 102.0 

C4218 216-U-8 37.5 34.2371 102.0 

C4224 216-U-8 50.5 18.1359 54.0 

C4547 216-U-6 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 27.8 

Ams (299-W22-75} 216-U-12 81 49.9639 149.0 • 
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• Table E-5. Llst of U-238 Conversions. 

.. Actual Sample - · . U,238 
Well Identification . .. ti~:-~·:• i . Depth I concentration Converted U 

Number (Well Name) - Waste Site ; · ; (ft below ref pt) · ... (pCl/g) , ·(mg/kg) 

An75 (299-W22-75) 216-U-12 80 80.9657 241.3 

Ams (299.W22-75) 216-U-12 79 114.8390 342.2 

An75 (299-W22-75) 216-U-12 78 231.7435 690.6 

Ams {299-W22-75) 216-U-12 77 317.6663 946.6 

Ams (299-W22-75) 216-U-12 76 334.6030 997.1 

Ams (299-W22-7S) 216-U-12 75 332.9506 992.2 

ATT75 (299-W22-7S) 216-U-12 74 254.0504 757.1 

A7775 (299-W22-75) 216-U-12 73 28.0901 83.7 

Ams (299-W22-75) 216-U-12 72 30.1556 89.9 

Ams (299-W22-75) 216-U-12 71 37.1781 110.8 

Ams (299-W22-7S) 216-U-12 70 34.2865 102.2 

Ams (299.W22-75) 216-U-12 69 40.4828 120.6 

A7n5 (299-W22-75) 216-U-12 68 42.5483 126.8 

A1ns (299-W22-75) 216-U-12 66 48.7446 145.3 

Ams (299.W22-75) 216-U-12 65 29.7425 88.6 

Ams (299-W22;.75) 216-U-12 61 16.5236 49.2 

Ams (299•W22-75) · 216-U-12 53 67.7218 201.8 

Ams (299-W22-75) 216-U-12 52 69.9863 208.6 

Ams {299-W22-75) 216-U-12 51 71.7168 213.7 

Ams (299-W22-75) 216-lJ-12 50 76.4479 227.8 

Ams (299-W22-75) 216-U-12 49 58.7949 175.2 

A7775 (299-W22-75) 216-U-12 48 39.3047 117.1 

Ams (299-W22-75) 216-U-12 47 41.8820 124.8 

Ams (299-W22-75) 216-U-12 46 68.2999 203.5 

Ams (299-W22-75) . 216-U-12 45 45.7480 136.3 

A7n5 (299-W22-75) 216-U-12 44 63.1452 188.2 

Ams (299-W22-7S) 216-U-12 43 63.1452 188.2 

Ams (299-W22-75) 216-U-12 44 61.8565 184.3 

Ams (299-W22-75) 216-U-12 43 63.1452 188.2 

Ams (299-W22-75) 216-U-12 42 39.9490 119.0 

A7n5 (299-W22-75) 216-U-12 41 42.5264 : 126.7 

Ams (299-W22-75) 216-U-12 40 21.9075 65.3 

• A7775 (299-W22-75} 216-U-12 39 27.0622 80.6 

Ams (299-W22-75) 216-U-12 38 30.2839 90.2 
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Table E-5. Llst of U-238 Conversions. • Actual Sample U-238 · '. ; 

Well Identification · Depth . coricentratlon Converted U 
Number (Well Name) . Waste Site (ft below ref pt} (pCltg) (mg/kg). 

A7775 (299-W22-75) 216-U-12 37 16.7528 49.9 

A7775 (299-W22-75) 216-U-12 31 32.2169 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 

A7775 (299-W22-75) 216-U-12 20 328.6368 979.3 

A7775 (299-W22-75) 216-U-12 19 324.7467 967.7 

A7775 (299-W22-75) 216-U-12 18 191.3686 570.3 

A7775 (299-W22-75) 216-U-12 17 54.7688 163.2 

A7775 (299-W22-75) 216-U-12 81 41.3090 123.1 

A7775 (299-W22-75) 216-U-12 80 87.5751 261.0 

A7775 (299-W22-75) 216-U-12 79 119.3830 355.8 

A7775 (299-W22-75) 216-U-12 78 236.7006 705.4 

A7775 (299-W22-75) 216-U-12 77 308.5783 919.6 

A7775 (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 780.5 

A7775 (299-W22-75) 216-U-12 73 44.6137 132.9 

A7775 (299-W22-75) 216-U-12 72 28.5032 84.9 

A7775 (299-W22-75) 216-U-12 71 33.8734 100.9 

A7775 (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 

A7775 (299-W22-75) 216-U-12 66 58.2457 173.6 

A7775 (299-W22-75) 216-U-12 65 41.7221 124.3 

C4228 216-U-12 41.5 47.4428 141.4 

C4228 216-U-12 40.5 60.6485 180.7. 

C4228 216-U-12 39.5 60.6485 180.7 

C4228 216-U-12 38.5 50.8665 151.6 

C4228 216-U-12 37.5 39.6172 118.1 

C4228 216-U-12 36.5 21.5204 64.1 

C4228 216-U-12 34.5 24.4905 73.0 

C4228 216-U-12 33.5 56.7357 169.1 

C4228 216-U-12 32.5 16.6294 49.6 • 
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• Tabre E-5. List of U-238 Conversions. 

Actual Sample U-238 ,. .. 
Well Identification. · . - '. Depth · concentration . ' Converted U . : 

Number (Well Name) Waste Site (ft below ref pt) (pCl/g) , .. (mglkg) 

C4228 216-U-12 24.5 23.4768 70.0 

C4232 216-U-12 40 37A053 111.5 

C4232 216-U-12 39 75.9441 226.3 

C4232 216-U-12 38 77.0776 229.7 

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 43.0726 128.4 

C4232 216-U-12 34- 26.0704 77.7 

C4232 216-U-12 28 14.7354 43.9 

C4232 216-U-12 27 31.7378 94.6 

I 

I 

• 
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