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1.0 INTRODUCTION

Preparation of this document partially fulfills the Stage 1 Resource Conservation and Recovery
Act (RCRA) Facility Investigation (RFI)/Comprehensive Environmental Response,
Compensation, .and Liability Act (CERCLA) Remedial Investigation (RI) Work Plan
requirements to present the results of the nonintrusive Stage 1 activities for Operable Unit
No.9 (0U9) at the U.S. Department of Energy (DOE) Rocky Flats Environmental
Technologyv Site (RFETS) located in Golden, Colorado. Figure 1-1 illustrates the general
location of RFETS. Plate 1 identifies the location of the Industrial Area and the 11 tank groups
located throughout the .Industn'al Area. The Stage 1 (screening level) activities include visual
inspections, surface radiological surveys (i.e, sodium iodide [Nal] survejs), surface-soil
sampling, subsurface-soil sampling, and tank characterization.

The Stage 1 activity is the first of a three-stage RFI/RI. These activities are pursuant to an
Interagency Agreement (IAG) among DOE, the U.S. Environmental Protection Agency
(EPA), and the State of Colorado Department of Public Health and Envirorment (CDPHE),
dated January 22, 1991 (DOE et al. 1991). The IAG program addresses both RCRA and
CERCLA requirements. The purpose of this Data Summary is to repor} analytical data
resulting from the Stage 1 activity.

1.1 BACKGROUND

OU9 consists of one Individual Hazardous Substances Site (IHSS) designated as Number 121,
the Original Process Waste Lines (OWPL). The OPWL is a predominantly abandoned
network of tanks and underground pipelines used for transport and temporary storage of
aqueous process waste from Rocky Flats production activities. Eleven tank groups located
throughout the RFETS Industrial Area (Plate 1) were the subject of this outside tank field

H:AWP\FLATS\RMRS\DATSUM1.DOC 10/12/95 ’ Final
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investigation. Complete documentation of these IHSSs is detailed in the OU9 RFI/RI Work
Plan (DOE 1992a).

All THSS:s in the Industrial Area were evaluated according to criteria in the draft Proposed Plan
for Reorganization and Remediation of the Industrial Area Operable Units (EG&G Rocky
Flats, Inc. [EG&G] 1994a) to assist in identifying those IHSSs that are candidates for closure
or accelerated cleanup. The intention of the categorization is to allow for the expedited risk-
based closure of the Industrial Area IHSSs by issuing a decision matrix equivalent to a Record
of Decision (ROD) for each IHSS or group of IHSSs. This would occur before RODs are
issued for each Industrial Area OU. This categorimtidn process is designed to manage
potential changes of previously planned work scopes based on the collection and interpretation
of new data. Data collected during the Stage 1 activity are compared with the remedial
categories in this Data Summary. '

Originally the results of this Stage 1 Work Plan were to be presented in a Technical
Memorandum that would (1) present the Stage 1 findings and (2) provide data interpretation
conclusions and follow-on rmmﬁmdaﬁom. The Technical Memorandum also would have
presented a Stage 2 and 3 Work Flan for determining those tank groups that required follow-
on investigation. ﬁowwer, due to. contractor transition and funding limitations, the QU9
Scope of Work was required to be modified to a Data Summary Report that eﬁnﬁhated data
interpretation, conclusions, and recommendations for each tank group and the Stage 2/3 Work
Plan.

3

Additionally, because of FY96 budget concerns, and RFETS needs to forecast the Industﬁal
Area priorities for FY96, this Data Summary Report was required to be completed before
receipt of a compléte Rocky Flats Environmental Data System (RFEDS) data package for all
tank groups. Compilation of the remaining data will be performed through an addendum,
when funding is available. | |

HAWP\FLATS\RMRS\DATSUM1.DOC 10/12/95 Final
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1.2 PURPOSE AND SCOPE
The purposes of this Data Summary are as follows:

e Describe the activities implemented during the Stage 1 investigation and compare these
activities to the outline in the OU9 RFI/RI Work Plan (DOE 1992a).

o Relate current data to the categorization of IHSSs in the draft Proposed Plan for
~ Reorganization and Remediation of the Industrial Area Operable Units (EG&G 1994a).

e Present a summary of analytical data from the activities implemented during the Stage 1
investigation in order to further characterize the tanks.

The Stage 1 activities for OU9 were designed to detect contamination at each tank or tank
group using screening-level surveys. These surveys provided an assessment of the presence of
contamination, and also preliminarily indicated the nature'and extent of the contamination that
is present. The following is a list of the activities implemented during the Stage 1 investigations
at each tank or tank group: |

o visual inspections of the physical setting;

o surface radiological surveys using an Nal instrument;
o surface-soil sampling;

o subsurface-soil sampling; and

e tank characterization including visual inspection and tank sludge and/or liquids sample
collection. : '

This document presents the results of these inspections, surveys, and sampling events for
each individual tank or tank group. All results of the surface radiological survey are
included as appendices or tables. Once the investigations for the Stage 1 activities are
completed, the need for a comprehensive RFI/RI document to summarize all of the

information and fulfill the initial objectives of the RFI/RI as defined in the OU9 RFI/RI
Work Plan (DOE 1992a) will be evaluated.
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2.0 METHODS OF INVESTIGATION

This section describes the investigative methodologies used during implementation of the
Stage 1 data collection activities pursuant to the OU9 RFI/RI Work Plan (DOE 1992a).

2.1 HIGH-PURITY GERMANIUM SURVEY

In situ high-purity germanium (HPGe) surveys were planned for all of the tanks in OU9,
but postponement of the HPGe survey until late in the Stage 1 field progfmn required that
the survey be canceled. However, HPGe surveys were conducted near some of the tanks
in adjacent OUs/IHSSs. These data were compiled ‘before the start of Stage 1 field
activities and evaluated to identify potential areas of high radiological contamination.

These data are compared with the Nal surveys discussed in the following section.
2.2 SODIUM IODIDE SURVEYS

The Nal scintillation detector, also referred to as the Field Instrument for Detection of
Low Energy Radiation (FIDLER), is used for detecting low-energy gamma photons and X
rays that are characteristic of americium and plutonium (EG&G 1993a). The detector
consists of a single cryM of Nal to which a small amount of thallium has been added.
The detector has a narrow field of view of approximately 1 foot in diameter when held 2
inches ‘above the ground.- The procedure for use of the FIDLER at RFETS is outlined in
Environmental Restoration Program Division (ERPD) Standard Operating Procedure
(SOP) FO.16 (EG&G 1992a).

Nal surveys were conducted at each sampling location in OU9 for health and safety
purposes and were intended to be compared with in situ HPGe survey results at each tank

location. The Nal survey results are used to characterize the radi'ological activities at each
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tank and are compared with the in situ HPGe survey data from adjacent IHSSs and
available preliminary OU9 surveys.

2.3 VISUAL INSPECTIONS

A site reconnaissance, or visual inspection, was conducted at each of the tank groups in
OU9 to accomplish the following: characterize and document the physical conditions of
each area, identify health and safety hazards that may exist, identify potential overhead
utility interference with the drill rig mast, identify special needs or requirements for drilling
operations and for collecting samples at each area, and plan the OU sampling strategies.

Tank photographs taken at the time of the site reconnaissance are presented in

. Appendix A.

Also identified during site reconnaissance were affected media such as stressed vegetation,
soil staining, cracked concrete, and. pavement/concrete staining. Surface-soil samples
were specifically located based on these visual inspections in conjunction with the
locations as indicated in the OU9 Technical Memorandum 1 (DOE 1994a). These

" locations were approved for sampling by DOE, EPA, and CDPHE as described in the

OU9 Technical Memorandum 1.
2.4 SURFACE-SOIL SAMPLING

A total of 50 surface-soil sample locations were sampled in OU9. Thirty-seven of these
surface-soil locations were co-located directly above borehole drilling locations, with the
remaining 13 locations being independent. Table 2-1 summarizes the analytical

parameters for surface-soil &mﬁling.

Two methods of collecting surface-soil sﬁmples were employed during Phase I sampling at

OU9 depending on whether the surface was paved. In unpaved areas, grab samples were
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collected; in areas where asphalt pavement covered the ground surface, grab samples were
collected after cutting a hole through the asphalt with an electric coring device. Both grab
sampling methods were conducted in accordance with ERPD SOP GT.08 (EG&G 1993b).

" Sample numbers and location codes for OU9 were assigned by the RFETS Sample

Management Office. Sample numbers with the “SSG” prefix designate surface-soil
material, and location codes are 'identiﬁed by a five-digit code ending in “95.” All
sampling information was entered into RFEDS on a weekly basis using the DataCap™
v3.0 program located at the Jacobs Engineering Group Inc. (Jacobs) onsite field trailer.
Surface-soil samples were collected and handled in accordance with ERFD SOP FO.13
(EG&G 1994b). Data management was conducted in accordance with ERPD SOP FO.14
(EG&G 19%4c). '

2.5 SUBSURFACE SOIL SAMPLING

Subsurface-soil samples were collected from borehole locations .specified in OU9
Technical Memorandum 1 (DOE 1994a). Subsurface-soil sampling was conducted in
accordance with ERPD SOP GTA.O2 (EG&G 19925) ‘and ERPD SOP GT.08 (EG&G
1993b). |

A total of 40 borehole locations were sampled in OU9. Four borehole locations were

abandoned and 13 locations were offset because utilities were in the way. Several

locations failed to produce a sufficient volume of soil to collect a complete analytical suite

or failed to produce any yield ‘at all, preventing sample collection. In general, large

cobbles or excess fines, often found in the Rocky Flats alluvium, prevented consistent

recovery. The priority of subsurface samples was determined on a case-by.;case basis

depending on the history of the tank in question. If necessary, the sample interval was
extended in order to increase the sample volume so a complete analytical suite could be

collected. Table 2-2 summarizes the analytical parameters for subsurface-soil sampling.
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Sample numbers and location codes for QU9 were assigned by the RFETS Sample
Managehlent Department. Sample numbers with the “BHG” prefix designate borehole-
sample material, and location codes are identified by a five-digit code ending in “95.” All
sampling information was entered into RFEDS on a weekly- basis using the DataCap™

v3.0 program located at the Jacobs onsite field trailer. Borehole samples were collected

~ and handled in accordance with ERPD SOP FO.13 (EG&G 1994b). Data management

was conducted in accordance with ERPD SOP FO.14 (EG&G' 1994c).
2.6 GEOLOGIC CORE LOGGING

Preliminary lithologic'core logging was performed at the time of sample recovery by the
site geologist and was récorded on GT.1B — Preliminary Wellsite Field Log. The core
was then wrapped in plastic, boxed, and transported to the core-logging room. A detailed
log was completed in accdrdance with ERPD SOP GT.01 (EG&G 1992¢) and recorded
on a GT.1A (Rev. 3) - Borehole Log. All of the core recovered was labeled and
photographed in the core box. These photographs were previously turned in to EG&G
along with gll field records.. Color originals and the negatives are on file at RFETS
document control. The geologist performing these procedures received RFETS-specific

core logging training.

Upon completion, the detailed core logs were reviewed by a logging Supervisor and then
entered into the LOGGER .computer program to create graphic boreholes. The
LOGGER-generated borehole logs are presented in Appendix B of this report.

2.7 GROUNDWATER SAMPLING

Groundwater samples, field parameters, and water-level measurements were collected
from borehole locations as specified in OU9 Technical Memorandum 1 (DOE 1994a).

Groundwater samples within the saturated zone were collected using a HydroPunch®
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sampler and were used to characterize potential contamination of the groundwater. Table
2-3 summarizes the analytical parameters for groundwater sampling. Field parameter
analysis of pH, conductivity, and temperature were performed with a Horiba U-10 meter.
Water-level measurements were performed with a Solinst® water;level instrument.
Groundwater éamﬁling activities were conducted in accordance with ERPD SOPs GW.01
(EG&G 1992d), GW.05 (EG&G 1992¢) and GW.06 (EG&G 1992f).

Groundwater was encountered in a total of 19 boreholes in OU9. The analytical suite
varied depending on the yield of the water table. Groundwater samples were collected in
the priority set forth in Section 3 of OU9 Technical Memorandum 1 (DOE 1994a). All
grbundwater sampling activities were recorded in the . field on forms FO.14B -
Groundwater Sample Collection Form; GW.6A, (Rev. 3) — Field Activity Daily Log; and
GW.6B, (Rev. 3) — Groundwater Sample Collection Log; as well as in the field logbooks.

Sample numbers and location codes for OU9 were assigned by the RFETS Sample
Management Office. Sample numbers with the “GWG” prefix designate groundwater
sémplés, and locétion codes are identified by a five-digit code ending in “95.” All
sampling information was entered into RFEDS on a weekly basis using the DataCap™
v3.0 program located at the Jacobs onsite field trailer. Groundwater samples were
collected and handled in accordance with ERPD SOP FO.13 (EG&G 1994b). Data

- management was conducted in accordance with ERPD SOP FO.14 (EG&G 1994c).

2.8 WASTE MANAGEMENT

All Investigative-Derived Material (IDM) generated during drilling opefations was
handled in accordance With ERPD SOP FO.8 (EG&G 1992g) and ERPD SOP FO.10
(EG&G 1992h) and is documented in form FO.10A (Rev. 4) - Drum Field Log Form.
The information contained in FO.10A was entered into DataCap™ v3.0 and transmitted to
RFEDS for drum characterization. Drill cuttings were field-screened for radioisotopes
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and volatile organic compqunds (VOCs) in accordance with ERPD SOP FO.15 (EG&G
1992i) and ERPD SOP FO.16 (EG&G 1992a). Field-screening data were documented on
FO.8C (Rey. 2) - Record of Drilling Fluids and Cuttings. All drums were closed and
labeled by a certified Waste Generator and transferred to RFETS personnel along with a

Waste Residue Traveler for disposition.
2.9 HEAVY EQUIPMENT AND GENERAL DECONTAMINATION

Field equipment was decontaminated in accordance with ERPD SOP F0.03 (EG&G
1992j) or ERPD SOP FO.04 (EG&G 1992k). Downhole equipment was decontaminated '
at the decontamination facility before it was used, between uses, and after final use (before .
it was released from site). General small equipment was decontaminated in the field using
tubs, brushes, garden sprayers, Liquinox™, and deionized water. Decontamination liquid
was collected in satellite containers and transported to the decontamination facility for
disposal. Property Release Evaluations (PREs) were obtained before the removal of
equipment from RFETS. Field radiological monitoring was done in accordance with
ERPD SOP FO.16 (EG&G 1992a) and Environmental Management Radiological
Guidelines (EMRG) 3.02 (EG&G 1991a). Decontamination activities are recorded in
field logbooks and on Form FO.4A — Heavy Equipment Decontamination/Wash Checklist

and Record.
2.10 ABANDONMENT OF BOREHOLES

All boreholes were plugged and abandoned in accordance with ERPD SOP GT.05

| (EG&G 19921); ‘Required information was documented on form GT.SA (Rev. 3) —

Well/Borehole Abandonment. A metal cap inscribed with the bqrehole number and date
was placed in the abandoned borehole cement cap. The elevation and survey coordinates

will be inscribed on the metal cap upon completion of borehole surveying.
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2,11 TANK CHARACTERIZATION

Tank characterization consisted of both visual inspection of the tank and/or vault and
collection of sludge or liquid samples from the tank. A final EG&G ERPD SOP for tank

characterization was not available, so a Scientific Notebook Plan (SNP) (Jacobs 1995), °

was created to guide the field activities. This SNP provided procedures for cdnducting
visual inspections and for collecting samples from the tanks and also provided the field
team with the discretion to implement sample collection techniques not otherwise
delineated in the SNP. The Scientific Notebook was maintained to document any changes
to established SNP procedures and the reasons for implementing alternate procedures.

Visual inspection of the tanks and/or tank vaults was conducted by viewing the interior of
the tanks through manways or inspection ports without physically entering the tanks. An
intrinsically safe flashlight was used to illuminate the tank, but no other mechanical means

of viewing the tanks, such as remote camera videotéping, was used.

Sample collection from the tanks followed the procedures in the SNP to the extent
practicable, but procedures followed at each tank depended on the circumstances and

characteristics encountered at the tank and therefore will be discussed individually in each -
tank section. Table 2-4 summarizes the analytical parameters for tank liquid, sludge, and

smear sampling.

2.12 LOCATION OF SURFACE-SOIL AND SUBSURFACE-SOIL SAMPLING
SITES ‘

Maps from the OU9 RFI/RI Work Plan (DOE 1992a) and OU9 Technical Memorandum 1

(DOE 1994a) were used to locate surface- and subsurface-soil sample collection points.

Fixed locations such as building corners and fences were used to locate the sample points.

Measurements were made off the maps, and locations were determined with a tape and
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compass. Site inspection also provided information, such as soil staining and stressed
vegetation, indicating the best sample iocation.’ Each location was flagged in the field.

Some borehole locations for subsurface-soil samples had to be offset from the original
location due to interference with utilities in the area. Boreholes that were meant to
capture downgradient conditions were offset further downgradient up to 20 feet from the
original location with the expectation that the contaminant plume would still be detected,
boreholes that were meant to capture upgradient or presumed background conditions
were offset up to 20 feet further upgradient. Several borehole locations were abandoned

because of possible underground utilities at or near the location.
2.13 GEOGRAPHIC INFORMATION SYSTEM

All maps and spatially referenced data have been created in a Geographic Information .
System (GIS) format using ARC/Info software. RFETS map coverages, including OU
and IHSS outlines, were obtained from EG&G. Analytical data were imported into the

software to spatially represent analyte concentrations.
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TABLE 241
Analytical Parameters for Surface Soil Samples Associated With OU9 Tank Groups

Test Group: BNACLP
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
.12,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL '
2-PENTANONE, 4-HYDROXY-4-METHY
3,3-DICHLOROBENZIDINE
3-HEXENE-2,5-DIONE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYL-3-PENTEN-2-ONE '
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
9,10-ANTHRAQUINONE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
.|BENZO(b)FLUORANTHENE
BENZO(ghi)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
-|CARBAZOLE
CHRYSENE '
CYCLOPENTA[DEF]JPHENANTHRENONE
DI-n-BUTYL PHTHALATE
DI-n-OCTYL PHTHALATE
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TABLE 2-1 '
Analytical Parameters for Surface Soil Samples Associated With OU9 Tank Groups

DIBENZO(a,h) ANTHRACENE
DIBENZOFURAN )
DIBENZOTHIOPHENE

DIETHYL PHTHALATE
DIMETHYL PHTHALATE
ETHANE, 1,1-OXYBIS 2-METHOX
FLUORANTHENE

FLUORENE

FLUORENONE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
"|HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-cd)PYRENE
ISOPHORONE

METHYL FLUORENE ISOMER
N-NITROSO-DI-n-PROPYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
p-BROMODIPHENYL ETHER
PENTACHLOROPHENOL
PHENANTHRENE

PHENOL .

PYRENE

Test Group: METADD

CESIUM .
LITHIUM
MOLYBDENUM
SILICON
STRONTIUM
TIN

Test Group: PESTCLP

4,4-DDD
4,4-DDE
4,4-DDT
ALDRIN
alpha-BHC
alpha-CHLORDANE
AROCLOR-1016 -
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
o . : AROCLOR-1248
R AROCLOR-1254
AROCLOR-1260
beta-BHC
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‘ A TABLE 2-1
Analytical Parameters for Surface Soil Samples Associated With OU9 Tank Groups -

deita-BHC ..
DIELDRIN
ENDOSULFAN |
ENDOSULFAN |
ENDOSULFAN SULFATE
ENDRIN

ENDRIN ALDEHYDE
ENDRIN KETONE
gamma-BHC (LINDANE)
gamma-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE

Test Group: SMETCLP
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
. COPPER
| IRON
i LEAD
MAGNESIUM . )
MANGANESE ~
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM :
TANTALUM h
THALLIUM
VANADIUM
ZINC

| Test Group: TCLP-RADS
TRITIUM
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TABLE 2-1
Analytical Parameters for Surface Soil Samples Associated With OU9 Tank Groups

Test Group: TRAD
AMERICIUM-241 ‘ -
CESIUM-134 '
CESIUM-137
GROSS ALPHA
GROSS BETA
NEPTUNIUM-237
PLUTONIUM-238
PLUTONIUM-239/240
URANIUM-233,-234
URANIUM-235
URANIUM-238

Test Group: VOACLP
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
{1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
2-BUTANONE
2-HEXANONE _
2-PROPANOL OR ISOPROPANOL
4-METHYL-2-PENTANONE
ACETONE
BENZENE -
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
cis-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
N trans-1,3-DICHLOROPROPENE
b TRICHLOROETHENE

- TRICHLOROFLUOROMETHANE .
VINYL CHLORIDE
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‘ TABLE 2-1 _
Analytical Parameters for Surface Soil Samples Associated With OU9 Tank Groups

Test Group: WQPL

CHLORIDE

CHROMIUM VI

NITRATE

NITRITE

SULFATE

TOTAL ORGANIC CARBON

Notes: .

BNACLP = Base Neutral Acid Extractable Contract Lab Program

METADD = Metals Added

PESTCLP = Pesticides Contract Lab Program

SMETCLP = Standard Metals Contract Lab Program

TCLP-RADS = Toxicity Characteristics Leaching Procedure - Radionuclides
TRADS = Total Radionuclides

VOACLP = Volatile Organic Analysis Contract Lab Program

WQPL = Water Quality Parameter List
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TABLE 2-2
Analytical Parameters for Subsurface Soil Samples Associated With OU9 Tank Groups

Test Group: BNACLP
1,2,4-TRICHLOROBENZENE
1,2-BENZENEDICARBOXYLIC ACID
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1-PHENYLNAPHTHALENE
2,4 5-TRICHLOROPHENOL
2,4 6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NITROANILINE
.|2-NITROPHENOL
2-PENTANONE, 4-HYDROXY-4-METHY
2-PHENYLNAPHTHALENE
3,3-DICHLOROBENZIDINE
3-HEXENE-2,5-DIONE
3-NITROANILINE
4, 5-METHYLENE PHENANTHRENE
4,6-DINITRO-2-METHYLPHENOL
4-CHLORO-3-METHYLPHENOL
14-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYL-3-PENTEN-2-ONE
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
9,10-ANTHRAQUINONE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE |
BENZANTHRONE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
BENZO(b)FLUORANTHENE
BENZO(ghi)PERYLENE
BENZO(K)FLUORANTHENE
BENZO[bJNAPHTHO[2,3-d]FURA
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
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_ TABLE 2-2 .
Analytical Parameters for Subsurface Soil Samples Associated With OU9 Tank Groups

BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE

CHRYSENE
CYCLOPENTA[DEF]PHENANTHRENONE
CYCLOPENTASILOXANE, DECANE
DI-n-BUTYL PHTHALATE
DI-n-OCTYL PHTHALATE
DIBENZO(a,h)ANTHRACENE
DIBENZOFURAN
DIBENZOTHIOPHENE

DIETHYL PHTHALATE

DIMETHYL PHTHALATE
DIMETHYLPHENANTHRENE ISOMER
ETHANE, 1,1-OXYBIS 2-METHOX
FLUORANTHENE

FLUORENE

FLUORENONE

HEPTANE, 3,4-DIMETHYL-
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-cd)PYRENE
ISOPHORONE
N-NITROSO-DI-n-PROPYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE

NITROBENZENE
p-BROMODIPHENYL ETHER
PENTACHLOROPHENOL
PHENANTHRENE

PHENOL

PYRENE

TETRAHYDROFURAN
|TRIDECANE '

Test Group: HERB8150
2,4-DICHLOROPHENOXYACETIC ACID, SALTS
PROPANOIC ACID, 2-(2,4,5-TRICHLOROPHENOX

Test Group: METADD

CESIUM
LITHIUM
MOLYBDENUM
SILICON
STRONTIUM
TIN

\datavl_louloud\ss\BHANALYT XLS 1072195 tz ~ Page2of$§

3L

—




TABLE 2-2
Analytical Parameters for Subsurface Soil Samples Associated With OU9 Tank Groups

Test Group: PESTCLP
44-DDD - '
4,4-DDE
4,4-DDT
ALDRIN
alpha-BHC
alpha-CHLORDANE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
beta-BHC
delta-BHC
DIELDRIN
ENDOSULFAN |
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN ‘
ENDRIN ALDEHYDE
ENDRIN KETONE
gamma-BHC (LINDANE)
gamma-CHLORDANE
HEPTACHLOR
- |HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE

Test Group: SMETCLP

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM_
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
A MERCURY

' NICKEL
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TABLE 2-2
Analytical Parameters for Subsurface Soil Samples Associated With OU9 Tank Groups

POTASSIUM
SELENIUM
SILVER
SODIUM
TANTALUM
THALLIUM
VANADIUM
ZINC

Test Group: TCLP-RADS

TRITIUM

Test Group: TRADS
AMERICIUM-241
CESIUM-134
CESIUM-137
GROSS ALPHA
GROSS BETA
NEPTUNIUM-237
PLUTONIUM-238.
PLUTONIUM-239/240
URANIUM-233,-234
- |URANIUM-235
URANIUM-238

Test Group: VOACLP
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1.1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
2-BUTANONE
2-HEXANONE
2-PROPANOL OR ISOPROPANOL
4-METHYL-2-PENTANONE
ACETONE
BENZENE '
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROFORM
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TABLE 2-2

CHLOROMETHANE
cis-1,3-DICHLOROPROPENE
DECANAL
DIBROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE

TOTAL XYLENES
TRICHLOROETHENE

VINYL CHLORIDE

Test Group: WQPL

CHLORIDE

CHROMIUM VI

FLUORIDE

NITRATE

NITRITE

pH

SPECIFIC CONDUCTIVITY
SULFATE

TOTAL ORGANIC CARBON

Notes:

‘BNACLP = Base Neutral Acid Extractable Contract Lab Program

HERB8150 = Herbicides - Method 8150
METADD = Metals Added
PESTCLP = Pesticides Contract Lab Program

SMETCLP = Standard Metals Contract Lab Program
TCLP-RADS = Toxicity Characteristics Leaching Procedure - Radionuclides

TRADS = Total Radionuclides

" VOACLP = Volatile Organic Analysis Contract Lab Program

WQPL = Water Quality Parameter List
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. TABLE 2-3
Analytical Parameters for Groundwater Samples Associated With OU9 Tank Groups

TEST GROUP: BNACLP
12,4 TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1.4-DICHLOROBENZENE
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
| | 2,4-DIMETHYLPHENOL
| 2,4-DINITROPHENOL
1 2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
1 - 2.CHLORONAPHTHALENE
| - 2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL .
2-NITROANILINE
2-NITROPHENOL -
3,3-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHE
4-METHYLPHENOL :
4-NITROANILINE
4-NITROPHENOL
ACENAPHTHENE
| ACENAPHTHYLENE
ANTHRACENE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
BENZO(b)FLUORANTHENE
BENZO(ghi)PERYLENE
BENZO(KFLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
CHRYSENE
DI-n-BUTYL PHTHALATE
DI-n-OCTYL PHTHALATE
DIBENZO(a,h)ANTHRACENE
. |DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE |
FLUORANTHENE
FLUORENE

I’

|:\dataV!_lou\ouS\ss\GWANALYT XLS 10/2/95 k2 Page 1 of 4 .

k,z(a'




TABLE 2-3
Analytical Parameters for Groundwater Samples Associated With OU9 Tank Groups

HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-cd)PYRENE
ISOPHORONE
N-NITROSO-DI-n-PROPYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
p-BROMODIPHENYL ETHER
PENTACHLOROPHENOL
PHENANTHRENE

PHENOL

PYRENE -

TEST GROUP: HERB8150 .
PROPANOIC ACID, 2-(2,4,5-TRICHLOROPHENOX
2,4-DICHLOROPHENOXYACETIC ACID, SALTS

TEST GROUP: METADD

CESIUM
LITHIUM

~ - |MOLYBDENUM
SILICON'
STRONTIUM
TIN

TEST GROUP: PESTCLP

| 4,4-DDD
|4.4-DDE

4,4-DDT

ALDRIN

\ alpha-BHC

1 alpha-CHLORDANE
‘ AROCLOR-1016

| AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

beta-BHC

delta-BHC

DIELDRIN

ENDOSULFAN |

ENDOSULFAN I

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

——

J\dataVt_louloudiss\GWANALYTXLS 10285~ Page2of4

37




: TABLE 2-3
Analytical Parameters for Groundwater Samples Associated With OU9 Tank Groups

ENDRIN KETONE
gamma-BHC (LINDANE)
gamma-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE

TEST GROUP: SMETCLP
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD =
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

TEST GROUP: TRADS
AMERICIUM-241
GROSS ALPHA
GROSS BETA
PLUTONIUM-239/240
RADIUM-226
TRITIUM
URANIUM-233,-234
URANIUM-235
URANIUM-238

TEST GROUP: VOACLP
1,1,1-TRICHLOROETHANE
) 1,1,2,2-TETRACHLOROETHANE
; 1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE

1;\dauw_um.9\ss\swm)\hvrxt.s. 107205 2 - Page3of4
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TABLE 2-3
Analytical Parameters for Groundwater Samples Associated With OU9 Tank Groups

1,2-DICHLOROETHANE
1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
ETHYLBENZENE:
METHYLENE CHLORIDE
STYRENE

" |TETRACHLOROETHENE
TOLUENE ,

TOTAL XYLENES
TRICHLOROETHENE
VINYL CHLORIDE

TEST GROUP: WQPL
CHLORIDE , . )
CHROMIUM VI ’
|FLUORIDE
NITRATE
NITRITE
pH '
SPECIFIC CONDUCTIVITY
SULFATE : :
TOTAL ORGANIC CARBON '

BNACLP = Base Neutral Acid Extractable Contract Lab Program
HERBB8150 = Herbicides - Method 8150

METADD = Metals Added

PESTCLP = Pestickles Contract Lab Program

SMETCLP = Standard Metatls Contract Lab Program

TRADS = Total Radionuclides

VOACLP = Volatile Organic Analysis Contract Lab Program
WQPL = Water Quality Parameter List
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TABLE 24

Analytical Parameters for Tank Liquid, Sludge, and Smear Samples From OU9 Tank Groups

Test Group: BNACLP

1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,2-DICHLOROBENZENE-D4
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,4,5-TRICHLOROPHENOL
2,4,6-TRIBROMOPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-CHLOROPHENOL-D4
2-FLUOROBIPHENYL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL |
4-NITROANILINE
4-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
BENZO(b)FLUORANTHENE
BENZO(gh))PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE

CHRYSENE

DI-n-BUTYL PHTHALATE

DI-n-OCTYL PHTHALATE

J\dataVf_loulouS\ss\TNANALYT.XLS 10/2/95 Iz ' Page 10of 5




TABLE 24 )
Analytical Parameters for Tank Liquid, Sludge, and Smear Samples From OU9 Tank Groups

DIBENZO(a,h)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-cd)PYRENE
ISOPHORONE _
N-NITROSO-DI-n-PROPYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
: NITROBENZENE-DS

i o-FLUOROPHENOL
p-BROMODIPHENYL ETHER
PENTACHLOROPHENOL
PHENANTHRENE
PHENOL
PHENOL-DS
PYRENE
TERPHENYL-D14

Test Group: METADD
CESIUM
LITHIUM
MOLYBDENUM
SILICON
STRONTIUM
TIN

Test Group: PESTCLP
- |4,4-DDD
4,4'-DDE
4,4-DDT
ALDRIN
alpha-BHC
alpha-CHLORDANE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
) . AROCLOR-1248

. AROCLOR-1254
i 4 AROCLOR-1260
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TABLE 24 A
Analytical Parameters for Tank Liquid, Sludge, and Smear Samples From OU9 Tank Groups

beta-BHC

delta-BHC

DIELDRIN
ENDOSULFAN |
ENDOSULFAN |1
ENDOSULFAN SULFATE
ENDRIN A
ENDRIN ALDEHYDE
ENDRIN KETONE
gamma-BHC (LINDANE)
gamma-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE

Test Group: SMETCLP
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
TANTALUM
THALLIUM
VANADIUM
ZINC

Test Group: TRADS
AMERICIUM-241
GROSS ALPHA
) : ' . |GROSS BETA
' NEPTUNIUM-237
PLUTONIUM-239/240
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TABLE 24 :
._ Analytical Parameters for Tank Liquid, Sludge, and Smear Samples From OU9 Tank Groups
\) > . .

RADIUM-226

TOTAL RADIOCESIUM
TRITIUM
URANIUM-233,-234
URANIUM-235
URANIUM-238

Test Group: VOACLP
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
\ BENZENE _
BROMODICHLOROMETHANE
BROMOFLUOROBENZENE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE *
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
cis-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYRENE . '
 TETRACHLOROETHENE
TOLUENE
TOLUENE - D8
TOTAL XYLENES .
trans-1,3-DICHLOROPROPENE
TRICHLOROETHENE
VINYL CHLORIDE

Test Group: WQPL
. .- |CHLORIDE
. CHROMIUM VI

FLUORIDE
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TABLE 24
Analytical Parameters for Tank Liquid, Sludge, and Smear Samples From OU9 Tank Groups

NITRATE

NITRITE

pH

SPECIFIC CONDUCTIVITY
SULFATE : 4
TOTAL ORGANIC CARBO

Notes: .

BNACLP = Base Neutral Acid Extractable Contract Lab Program
METADD = Metals Added

PESTCLP = Pesticides Contract Lab Program

SMETCLP = Standard Metals Contract Lab Program

TRADS = Total Radionuclides - - -

VOACLP = Volatile Organic Analysis Contract Lab Program
WQPL = Water Quality Parameter List
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Rocky Flats Environmental Technology Site Document No. RFP/ERM-95-0000
Operable Unit No. 9 Qutside Tanks - Section: 3.0 Page 1 of 119

3.0 DATA SUMMARY

The location of the tank groups is presented on Plate 1. This data summary section also
reports the recorded history of the tank sites to indicate potential sources of
contamination. Information from adjacent THSSs is presented, as appropriate, if the IHSS

is a potential source of contamination.

Radiological surveys were conducted before field activities both for health and safety

precautions and for site characterization.

Finally, the data generated during field sampling activities are reported; including surface-
soil, subsurface-soil, groundwater, and tank-characterization findings. The preliminary
remediation goals (PRGs) are identified for the surface-soil, subsurface-soil, and

groundwater media for comparison.
3.1 DATA EVALUATION

Analytical results for the various sampling and analysis actfvities were obtained from the
RFEDS. Each activity undertaken at OU9 is introduced in this section, and an overview

~ of the data use is provided.

3.1.1 In Situ High-Purity Germanium Survey

During the investigation of other OU/IH_SS' sites proximate to OU9, HPGe data were
generated for screening purposes to help identify areas that are potentially contaminated
with radionuclides. Seventeen HPGe surveys were conducted within the boundaries of -
OU9 that provide useful data to screen areas for possible radionuclide contamination.
Plate 2 shows americium-241 (Am-241) contours generated by the HPGe unit for the
Industrial Area. The HPGe 'detect-or identifies and qﬁantiﬁes the specific activities of
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Rocky Flats Environmental Technology Site Document No. "RFP/ERM-95-0000
Operable Unit No. 9 Outside Tanks Section: 3.0 Page 2 of 119

gamma-emitting radionuclides in soils at the picocuries per gram (pCi/g) level for a variety
of radionuclides (except for plutonium, which can only be measured at the nanocurie per
gram [nCi/g] level). While the _instrumentation uses several assumptions that make the
methbd qualitative, the system is useful in identifying general areas of contamination. The
radionuclides measured. by the HPGe methodology in OU9 include potassium-40 (K-40),
radium-226 (Ra-226), thorium-232 (Th-232), cesium-137 (CS-137), Am-241, plutonium-
239/240 (Pu-239/240), uranium-233/234 (U-233/234), uranium-235 (U-235), and
uranium-238 (U-238). In general, the HPGe detector is accurate in identifying the
presence of specific radionuclides because of its gamma spectrum resolution. However,

the HPGe detector is generally considered inaccurate in the quantitation of specific

‘radionuclides, especially given the assumptions required for the calculation of specific

activities. In addition, some HPGe results indicate that inadequate shielding during HPGe
surveys may lead to elevated activity readings because of “shine” from structures that
process or store high or concentrated levels of radionuclides. Shine is radiation that

emanates from radioactive materials stored within structures, causing elevated readings of

'nearby field HPGe measurements.

Because of the large area over which the instrumex;t collects data, HPGe survey stations
often count activity from more than one IHSS in different OUs. HPGe station
designations were typically combined with the QU for which the survey reading was made.
Thus, Station 81-9 was surveyed primarily for the purpose of characterizing an area within
OU9. Some tank groups in OU9 had no HPGe survey conducted, ‘although an HPGe

survey was occasionally conducted in the vicinity so the tank fell within the radius of

influence of the instrument. Data generated from these surveys were used to estimate
radionuclide contamination in OU9.

HPGe data obtained for OU9, as well as associated minimum detectable activity (MDA)
and error terms, are contained in Appendix C. HPGe error terms account for the

propagated statistical counting uncertainty for the sample and the associated analytical
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Rocky Flats Environmental Technology Site Document No. RFP/ERM-95-0000
Operable Unit No. 9 OQutside Tanks . Section: 3.0 Page 3 of 119

blanks at the 95 percent confidence level. These error terms represent a minimum
estimate of error for the daia (EG&G 1994d). Anomalous HPGe values were identified
based on cbmparison of HPGe in situ analytical results to expected background activities
of radionuclides. Error terms were taken into account in the éompaﬁson to background
activities. More specifically, if the background value was located within the range of the
reported HPGe result plus or minus (+) its associated error term, the HPGe result was
considered to be statistically indistinguishable from background activities. For example, a
reported HPGe U-238 value of 2.4 pCi/g is numerically greater than the background
comparison value of 2.3 pCi/g. However, after accounting for a hypothetical associated

error term of + 0.2 pCi/g, the range of possible U-238 values is 2.2 to 2.6 pCi/g. Because

this range includes the background value of 2.3 pCi/g, the HPGe result is considered

statistically indistinguishable from background.

Expected background activities were identified based on background HPGe data as well as
a literature search of background activities that included Rock Creek data collected dim'ng

the OU1 Phase III InVestiéation in 1993 as presented in the QU6 Technical Memorandum .

4 (DOE 1994b). These background values are shown in Table 3-1. Table 3-1 also
contains the background values for the fallout radionuclides based on the Preliminary
Draft Background and Soils Characterization Program Report (BSCP) (DOE l995a). For
the fallout radionuclides (i.e., Am-241, Cs-137, Pu-239/240 and strontium-89/90 [Sr-
89/90]), the background values for surface soil are believed to be more appropriate using
the Rock Creek data. This'is because the samples for the BSCP were collected from a

background location that is not potentially impacted by RFETS operations, and a
statistically larger sample population was used (Siders 1995). Therefore, for these

radionuclides, detected activities will be compared to the Rock Creek background values.
Table 3-1 identifies background activities of specific radionuclides.

A brief description of the various radionuclides measured and reported by the HPGe
detector is presentedv below: l '
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Potassium-40 is a naturally occurring radioisotope that has not been used in significant
quantities in production-related activities at RFETS. Background activities of K-40 could
be expected to range up io 21.8 pCi/g. HPGe data for K-40 were generated primarily for
calibration purposes for the HPGe detector. Nothing in the operational history of OU9I
suggests that K-40 would be present in excess of natural background conditions because

of production-related radionuclide or hazardous waste contamination.

Nevertheless, it should be noted that K-40 above background activity levels may be
present in soils on the plant site because of the use of Polar Melt® deicer, which is
composed of potassium chloride. Potassium chloride has a 0.0117 percent natural
abundance of K-40. In March 1992, a report titled Possible Gross Beta Affects to Rocky
Flats Plant's Storage Ponds Due to Polar Mel(® De-icer Usage (EG&G 1992m)
evaluated how the usage of Polar Melt® affected gross beta activities in the drainage
ponds. The activity of Polar Melt® was estimated to average 53 pCi/g or 24,040
picocuries per pound (pCi/lb). A total of 62,350 pounds of Polar Melt® were used during
the 1990-91 snow season. Conclusions of the study indicated that 14.3 to 41.9 percent of
the gross beta in the pond system during 1990-91 could be attributed to Polar Melt® in
runoff, The average contribution of gross beta by Polar Melt® in the ponds Was predicted
to be 1.9 picocuries per liter (pCi/L) with contributions ranging as high as 3.9 pCi/L in
March 1991 (EG&G 1992m). '

Radium-226 is a naturally occurring radionuclide that was not used in significant quantities
in production-related activities at RFETS. Background values for this radionuclide can be
expected to range up to 1.13 pCi/g. HPGe data for Ra-226 were generated primarily for
calibration purposes for the HPGe detector and for comparison of the total activities of
Ra-226 and U-238 in the surface soils. Nothing in the history of operations in QU9
suggests that Ra-226 would be present in excess of natural background conditions asa
result of radionuclide or hazardous waste contamination. " |

H:\WP\FLATS\RMRS\DATSUM3.DOC 10/12/95 : Final




|

M

Rocky Flats Environmental Technology Site Document No. RFP/ERM-95-0000
Operable Unit No. 9 Outside Tanks Section: 3.0 Page 5of 119

Thorium-232 is the most abundant of the naturally occurring isotopes, being about three
times as abundant as uranium and roughly as abundant as lead and molybdenum (Cember
1978; Chemical Rubber Company [CRC] 1980). This metal is not known to have been
used in significant quantities for production purposes at RFETS. Thorium-232 may have

"been used for light bulbs, crucibles, camera lenses, scientific instruments, or as a coating

- for tungsten wire in electronic equipment (CRC 1980). Background activities of Th-232

could be expected to range up to 1.35 pCi/g. HPGe data for Th-232 were generated
primarily for calibration purposes for the HPGe detector. Nothing in the history of
operationé in OU9 suggests that Th-232 would be present in excess of natural background -

conditions as a result of radionuclide or hazardous waste contamination.

Uranium-238 is called depleted uranium. Naturally occurring uranium is processqd to
remove the U-235 isotope (called enriched uranium). 'The remaining material is the U-238
depleted uranium. Uranium-238 was used widely at RFETS, especially in the 400-afea
buildings. The maximum background activity of U-238 is 2.3 pCi/g. Therefore, the 2.3

pCi/g value was used as an initial indicator that anomalous U-238 values may exist.

Once anomalous U-238 activities were identified, ﬁxrthér analysis of the data was
conducted by evaluating the ratio of Ra-226 activity to U-238 activity. Radium-226 is a
daughter product of U-238 and has a half-life of 1,600 years versus the 4.51 x 10° year
half-life of U-238. Thus, in naturélly occurring materials, these two radionuclides should
be in secular equilibrium and the ratio of the activiti&s. should be near unity (Cember 1978,
Faure 1977). Based on the HPGe-generated data for background soils, this ratio is
considerably less than unity in all cases, ranging from 0.35 to 0.51. The low ratios
identified by the HPGe technology are expected to be caused in part by the HPGe
sensitivity to the two isotopes. In the OU9 HPGe data evaluation, ratios of Ra-226 to U-

* 238 activity that exceed 0.35 are considered to be indicative of naturally occurring U-238

activities, and ratios below 0.35 are considered to be indicative of axithropogehic sources

-of U-238.
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Therefore, for HPGe QU9 survey results for U-238 to be identified as anomalously high,
the survey station must demonstrate a uranium activity in excess of 2.3 pCi/g and a Ra-
226 to U-238 ratio of less than 0.35. '

Uranium-235 is recovered from natural uranium through the enrichment process, and is
called “enriched uranium.” It has a very low natural abundance (0.72 percent). Based on
the BSCP-generated data, the background activities for U-235 'could range up to 0.10
pCi/g. The history of U-235 usage at RFETS in production-related activitiés indicates
that this material could pbtentially be found in excess of natural background activities in
the general vicinities of all 11 tank groups (all of OU9).

Cesium-137 is a man-made radionuclide found in surface soils because of fallout
deposition from atmospheric testing of nuclear weapons. ‘Cesium-137 activities up to 1.37
pCi/g are expected in areas where soils have remained undisturbed in recent years. Areas
where soils have been disturbed would have lower activities of Cs-137 because of the

mixing of Cs-137 in surface soils with less-contaminated deeper soils. From historical |
reports of the 886 Criticality Laboratory area, Tanks T-2 1, T-22, and T-27 may have been
associated with Cs-137 handling and therefore might suggest a présence of it in excess of

fallout activities.

Americium-241 is a daughter product of man-made Pu-241 and is present in the plutonium
handled at RFETS. Americium-241 is known to have been released to the environment at
RFETS and is probably present in buildings that processed plutonium, including Buildings
371, 374,' 776/177, 77’1,~ 774, and 707. Some elevated Am-241 readings w1thm ou9
could be influenced by shine from buildings that store transuranic wastes. Based on
background data, only Am-241 values above 0.10 ‘pCi/g are considered to be anomalous.

Plutonium-239/240 is a man-made radionuclide that has been used extensively in -
production-related activities at RFETS. The MDA for Pu-239/240 with the HPGe
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detector at RFETS is relatively high (on the order of nCi/g). Thus, Pu-239/240 values
greater than the MDA are considered to be anomalous. As is the case with Am-241,
elevated Pu-239/240 readings within OU9 could be influenced by shine from buildings that
processed plutonium,' such as the 700-area buildings. Rock Creek data identify 0.13 pCi/g
as the background upper tolerance limit.

3.1.2 Sodium Iodide Survey

Nal surveys were conducted with a FIDLER instrument at every surface-soil, and
borehole location, and around every tank in OU9 as part of a health and safety
requirement and to supplement the HPGe data, particularly at tanks where buildings or
obstructions limited HPGe effectiveness. The Nal data provide spatial fesolution of
surficial radioactivity detected in HPGe readings. In other words, the Nal data enable
further resolution of the exact locations of high activity within the largef area measured by
HPGe technology.

Before using the FIDLER instrument in each tank or sample location, background
rez{dtngs were obtained by holding the instrument 15 feet outside of the established
sampling grid and performing a one-minute scaler count. The upper limit of background
values was then calculated at two times the square root of background plus background
(Hyder 1994):

(B + 2J§_)-
This calculation provides a statistical estimate of two standard deviations above the mean,
given a normal distribution. This number represents the acceptable error, or
reproducibility of the background reading. Thus, Nal readings above this value were

considered potentially indicative of anomalous activity levels at the survey station (Hyder
1994). For tanks with large survey areas, more than one background reading was usually
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taken. For these tanks, each background reading was compared to the group of readings

immediately following the background reading. Field notes and data logs for Nal detector
results obtained at QU9 are contained in Appendix D.

3.1.3 Sample Analyses

The following sections introduce each sampling activity performed in OU9 and provide an

overview to the data generated.
3.1.3.1 Environmental Samples

The analytical parameters collected at a given site depends on the historical use of the tank
and associated pipelines. Environmental samples consist of both soil (surface and
subsurface) and groundwater. samples. Tables 2-1 through 2-4 previously identified the
analytical parameters requested for laboratory analysis. Tables 3-2 through 3-8 identify
indiyidual analytes provided in the RFEDS data packages. In some cases, laboratory
Mﬁes included additional analytes not identified in the OU9 RFI/RI Work Plan (DOE
1992a). | '

Sample results were compared to risk-based or background levels. The PRGs were

obtained from the Programmatic Risk-Based Prelimiﬁary Remediation Goals for the

Rocky Flats Plant (DOE 1995b) and background concentrations and specific activities
were obtained from both the BSCP Report (DOE 1995a) and the Background

Geochemical Characterization Report for Rocky Flats Plant (DOE 1993). PRGs have

been calculated for various scenarios at RFETS to obtain contaminant and medium-
specific levels of exposure that protect human health. Ecological effects were not
considered in the development of these goals. PRGs used to evaluate surface-soil sample

results and groundwater sample results are those developed for the residential exposure

scenario that examined exposure to an adult via the soil ingestion and water consumption -
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pathways. The residential soil PRGs were used because the calculated surface-soil
concentrations are the lowest, or most conservative concentrations among the various soil-
exposure scenarios assessed. The residential groundwater PRGs are also lowest amongst all
water-exposure scenarios assessed. Thus, PRGs used to evaluate groundwater results are
those developed for the residential-exposure scenario that examined exposure to an adult via
the drinking water pathway.

Subsurface-soil or borehole sample results were evaluated using PRGs developed for the
construction worker subsurface-soil exposure scenario. Use of these reference values implies
that only workers obtaining the borehole samples are subject to potential exposure risks in

handling the subsurface soils.

If both a PRG and a background concentration were available for an analyte (e.g., for most of
the inorganic analytes), comparison was made to the higher of the two concentrations. This
procedure helps to prevent characterization of e_xistiné background levels as site contamination
and removes the consideration of potential health risks associated with naturally occurring
levels. Background is assumed to be zero for organic analytes. When a PRG was not ayailable
for a particular analyte, it was assumed to be zero. PRGs were used where available.

The analytical results of the surface-soil sampling and borehole sambling were used to.
characterize soil contamination near each tank by comparing the results to the PRGs

and/or background levels to identify areas that may be of potential concern for future

investigation.

The PRGs and background concentrations used for comparison with tﬁe OU9 data are
listed in each positive results data table. These tables (Tables 3-9 through 3-35) follow
Section 3.0 text. '
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Data tables presenting complete analytical sampling results for each set of samples (i.e,,
surface soil, bofeholes, groundwater, and tank residues) from each tank group are

presented in Appendix E. The following tables were compiled for each tank group:

e data tables that show both the detected and the undetected analytes (Appendix E); and

o data tables that show only the detected analytes and analytes that exceed their
designated PRG and/or background concentration (Section 3.0 tables).

3.1.3.2 Tank Samples

The analytical results of sludge and liquid samples collected from the tanks in ou9 were
not compared with any PRGs or background values. Samples of tank sludge and liquids,
being industrial waste and having come from a confined containment, will undoubtedly
exceed even the least conservative PRGs and background values; therefore no tank
sludge/liquid comparisons to PRGs or background levels were made. The locations of the
tank samples are depicted in tank group figures, and the analytical results are shown in
each tank group table. However, because tank samples had no comparison to background

or PRGs, there are no figures that list these data.
3.2 TANKT-1

The Tank T-1 source area is located in the 100 Area, along the south side of Building 122

. near the southeast corner (Figure 3-2). .

. 3.2.1 Historical Information

Tank T-1 Was an 800-gallon, stainless steel underground tank that was installed in 1955
and then removed in January 1984. It held waste streams from Building 122, the Medical

Facility, including wastes such as trace radionuclides and decontamination water with
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constituents such as bleach, soap, blood, and hydrogen peroxide. This former tank area
has been identified as a known release location (DOE 1992b).

3.2.2 Radiological Surveys

The following sections describe the radiological surveys conducted at Tank T-1. HPGe -
survey locations are shown on Plate 2 and HPGe results are presented in Appendix C.

Nal survey locations and results are shown in Appendix D.

| 3.2.2.1 High-Purity Germanium Survey

Tank T-1 is within the radius of influence of one HPGe survey location, Station 8I-9. This.
station provided no evidence to indicate anomalous activities of K-40, Ra-226, Th-232, U-
235, U-238, Cs-137, Am-241, or Pu-239/240.

. 3.2.2.2 Sodium Iodide Survey

“Twelve locations around the area of the former tank location were surveyed on a 10-foot
grid. Of these statidns, five appear to have elevated activities statistically distinguishable
above background levels. These locations are primarily on the east side of the former tank
location. Activities around the tank ranged from 2,200 to 2,700 counts per minute (cpm)
\:vith a background 6f 2,465 cpm. '

-3.2.3 Borehole Investigations/Groundwater Sampling

_Three boreholes were drilled around the former location of Tank T-1. Figure 3-1,
Example 1 depicts the sampling rationale that was used for the borehole drilling conditions
encountered at Tank T-1. Borehole BH_01095 was drilled upgradient of the former tank
but within its or_iginal radius, BH_01195 in ‘the centér, and ﬁH_OlZQS downgradient but
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within the original radius. Borehole and groundwater sample locations are presented in

- Figure 3-2. Two soil samples were collected from directly above the groundwater table
and from 1 foot below the base of the tanks (estimated at 12 feet below ground surface).

Surface-soil samples were omitted because the area was backfilled with uncontaminated
fil when the tank was removed in 1984. Groundwater samples were collected using a
HydroPunch® sampler. Soil samples were analyzed for gross alpha, gross beta, U-
233/234, U-235, U-238, Am-241, Pu-239/240, volatiles, and Target Analyte List (TAL)
metals. Water samples were analyzed for the same analytes as above in addition to water
quality parameters, which include fluoride, nitrate, nitrite, sulfate, chloride, total organic
carbon (TOC), pH, and specific conductivity. A summary of the analytical parameters for
each medium are shown in Tables 2-1 through 2-4. Tables 3-9 and 3-10 list detected
constituents, reported concentrations, and -sample locations for the borehole and
groundwater samples, -respectiQely. Complete analytical results are included in
Appendix E.  Figure 3-3 displays sample results that exceed established PRGs and

background concentrations. Borehole logs are presented in Appendix B.

The sample range and interval varied, and a complete analytical suite was not always
possible because of limited recovery in some boreholes. The following summarizes the

borehole sampling investigations around the former location of Tank T-1:

Borehole 01095. This borehole was located on the west side (upgradient) of thé former
location of Tank T-1, approximately 7 feet northwest of the original location specified in -
the OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was initially encountered
at 7.0 feet and the borehole was dﬁl_led to a depth of 14.0 feet. No bedrock was |

" encountered in this borehole. Soil samples were collected above the groundwafer table

(6.0 to 6.7 feet), and below the base of the tank (12.0 to 13.8 feet). Water samples were
collected once groundwater was encoixntéred. The depth to groundwater, measured again
after the water sample was collected, rose to 3.2 feet. Recovery was sufficient to collect a
complete analytical suite for each sample collected.
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No radionuclides or TAL metals were detected at levels exceeding background or. PRGs
in the soil sample from 6.0 to 6.7 feet (BHG4900JE), or in the soil sample from 12.0 to
13.8 feet (BHG4901JE and BHG4902JE [duplicate]). |

In the groundwater sample from this boring (GWG1702JE) the metals aluminum, arsenic,
barium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium,
selenium, sodium, strontium, vanadium, and zinc and the radionuclides Am-241, and Pu-
239/240 all exceeded background concentrations. In addition, the metals aluminum,
antimony, arsenic, beryllium, manganese, and vanadium and the radionuclides Am-241,
Pu-239/240 and Ra-226 exceeded their _specific PRG. Only aluminum, arsenic,
manganese, vanadium, A_m-241, and Pu-239/240 exceeded both background and PRG

concentrations.

Because this boring is located upgradient of the former location of Tank T-1, the
contaminants detected in the groundwater sample may be attributable to other upgradient

sources.

Borehole 01195. This borehole was located .on the center portion of ’the former location
of Tank T-1 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater
was initially encountered at 4.5 feet and the borehole was drilled to a depth of 14.0 feet.
Soil samples were collected abdve the groundwater table (4.0 to 4.9 feet). Because of
poor recovery and refusal, it was not possible to collect a sample at the base of the tank.

. Water samples were collected once groundwater was encountered. The debth to

groundwater, measured again after the water sample was collected, rose to 3.0 feet.

Recovery was sufficient to collect a complete analytical suite for each sample collected.

In the soil sample from 4.0 to 4.9 feet (BHG4906JE), the radionuclides Am-241 and Pu-
239/240 were detected at levels exceeding background. No radionuclides or TAL metals
were detected at levels exceeding PRGs. ' '
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detected at a concentration of 14 ug/kg (acetone was also detected in the blank), and
methylene chloride was detected at a cohcentration of 2 ng/kg. All of these detected
concentrations are well below the PRGs for these chemicals. In the soil sample collected
from the 3.0-foot level in the excavation (BHG4914JE) no radionuclides or TAL métils
were detected at levels exceeding backgrouﬁd or PRGs.

A groundwater sample was not collected from this boring/excavation location.

The volatiles detected in BHG4904JE may be attributable to material contained in the
PVC pipe that was breached by the drilling operations.

3.3 TANKS T-2 AND T-3

Tanks T-2 and T-3 are interconnected tanks located in the 400 area, along the south wall
of Building 441 near it§ southwest corner (Figure 3-4). Tank T-3 refers to the 3,200-
gallon carbon steel aboveground storage tank (AST) and an underlying 3,000-gallon
concrete storage tank. T-2 is an underground concrete tank that partially underlies
Building 441: However, tile precise location of the underground tanks and the tank
designation are not clear because the underground tanks could not be visually inspected
because of the presence of water in the vaults, and the as-built drawings db not adequately
describe the tanks (DOE 1969). The data reported herein assume that Tank T-3 is only
the steel AST, and Tank T-2 refers to the underground concrete tank that has three
concrete access chambers overlying the tank. The field inspection could not determine if
the tank underlying these vaults extended under the T-3 AST nor could the field
inspection assess the condition of the underground tank(s). -

3.3.1 Historical Information

" The T-2 and T-3 tanks were installed in 1952. The underground concrete tanks and the

AST were then abandoned in June 1982 after reportedly being decontaminéted, filled with
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gravel, and covered with concrete (DOE 1969; Jacobs 1994). However, the reference to
being ﬁlled with gravel probably refers only to the part of the T-2 tank that underlies the
addition to Building 441, whereas the other part of the T-2 tank that is outside of the
building probably remains intact. The as-built drawing for this tank indicates that a
separate chamber to this tank lies entirely outside of the building foundation (DOE 1969).
Further, no gravel was noted .during the limited visual inspection of the T-2 tank
underlying the three concrete access chambers. Information also indicates that a pipe
directéd effluent to this part of the tank so that the other parts could be filled with gravel
upon construction of the structure addition to Building 441.

These tanks reportedly received waste streams from Building 122 (the Medical Facility),
Building 123 (the Health Physics Analytical Laboratory), and Building 441 (the Analytical
Laboratory) (Jacobs 1994). Waste streams included acids, bases, solvents, radionuclides,
metals, thiocyanate, ethylene glycol, trace polychlorinated biphenyls (PCBs), bleach, soap,
blood, and hydrogen peroxide. Tank T-3 reportedly last stored ammonia after storing
several other wastes. This site has been identified as a known release location (DOE
1992b).

3.3.2 Radiological Surveys

The following sections describe the radiological surveys conducted at Tanks T-2 and T-3.

.Nal survey locations and results are shown in Appendix D. HPGe survey locations are

shown on Plate 2. HPGe res‘ults' are presented in Appendix C.

3.3.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey. Tanks T-2 and T-3 lie within the radius of one HPGe
survey location, Station 8J-9. This station provided no evidence to indicate anomalous
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activities of K-40, Ra-226, U-235, U-238, Cs-137, Am-241, or Pu-239/240. Only Th-232
was noted slightly above background activities at 1.38 (+ 0.01 percent) pCi/g.

Sodium Iodide Sgrvey. Seventeen locations around Tanks T-2 and T-3 were surveyed on
a 10-foot grid. Of the 17 locations, six were slightly elevated and statistically
distinguishable above background levels; these six are located randomly around the tanks.
Activities around the tanks ranged from 2,100 to 2,600 cpm with backgrounds ranging
from 2,200 to 2,400 cpm. '

3.3.2.2 Tank Area Survexs'

A radiological contamination survey was conducted on the exterior parts of the T-2 and
T-3 tanks. Radionuclides are not historically associated with these tanks, although tﬁe
data obtained from this investigation indicate otherwise. A direct radiological éurvey of
the tank exterior surfaces indicated fixed and removable alpha activity less than 100
disintegrations per minute (dpm) per 100 square centimeters (cm?) and beta activity less
than 1,894 dpm/100 cm? (Appendix F, Field Monitoring/Survey Forms). Radiological
smear samples collected from the tank exterior surfaces reported removable -alpha
contamination less than 20 dpm/100 cm® and beta contamination less than 200 dpm/100

cm’.

Radiological smear samples were collected from the interior of the T-3 tank and are
reported in Section 3.5.2. | ~ ' _

3.3.3 Surface-Soil Investigations

Eleven surface-soil samples were originally intended for collection around Tanks T-2 and

T-3; however, only nine were needed because of the site conditions and the concurrence
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of borehole locations within 1 to 2 feet of surface-soil locations. See Figure 3-4 for the
locations of the surface-soil sampling sites. ' '

The nine surface-soil samples were analyzed -for gross alpha, gross beta, Am-241, Pu- |
239/240, U-233/234, U-235, U-238, TAL metals, Target Compound List (TCL) volatiles,
TCL semivolatiles, pesticides, and PCBs. Concentrations detected above background are
listed in Table 3-11 and shown in Figure 3-5.

Americium-241 activity was slightly elevated above background octivity levels, but not
above PRGs, in all but two of the nine surface-soil sample locations (SS000195 and
$S000495). Plutonium-239/240 activity was slightly elevated above background activity
levels, but not above PRGs, in all but one of the nine surface-soil sample locations
(SS001095). Uranium-238 activity was detected in all nine of the surface-soil sample

locations above the PRG but not above background.

Arsenic and beryllium were detected above their PRGs at all nine locations, but arsenic at
Location SS000695 was the only detection .above packground. Several metals were
detected only above background concentrations are listed in Table 3-11 and are shown in
Figure 3-5.

TCL volatile analysis detected acetone above the Method Detection Limit (MDL) at four
of the nine sample locations (SS000195, '88000295% SS000395, and SS000595), and
methylene chloride above the MDL at one of the nine locations (SS000695). Neither
volatile was defeoted at levels above the PRGs. ‘

TCL semivolatile analysis revea.led‘ detections of multiple chemicals above the MDL
(Table 3-11) at every surface-soil sample location. However, the following sample
locations had detections above the PRG for the chemical listed: SS000195 and SS001095,
benzo(a)pyrene; S$S000295, SS000595, and SS000795, benzo(a)pyrene and
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dibenzo(a,h)anthracene; SS000395 and SS000895, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,  dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene; and
S$S000495, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene.

At least one of the pesticide/PCB analytes was detected above the MDL at every sample
locatioﬁ (Table 3-11). Aroclor-1254 was detected above its PRG (83.2 pg/kg) at
locations SS000395, SS000695, SS000795, SS000895, and SS001095. A significant
concentration (10,000 pg/kg) of aroclor-1254 was detected at Location SS000695.
aroclor-1260 was detected above its PRG (83.2 pg/kg) at Location SS000195. Dieldrin
was detected above its PRG (40 pg/kg) at Location SS000395. '

3.3.4 Borehole Investigations/Groundwater Sampling

Five boreholes were drilled around Tanks T-2 and T-3. Borehole and groundwater
sample locations are presented in Figure 3-4. Three soil samples were collected from the
following locations: ground surface (before drilling), directly above the groundwater table
(if groundwater was encountered), and 1 foot below the base of the tanks (estimated at

" 8.0 to 10.0 feet below ground surface). Groundwater samples were collected using a

HydroPunch® sampler. Figure 3-1, Example 1 depicts the sampling rationale that was used
for borehole drilling conditions encountered at Tanks T- 2 and T-3. Soil samples were
analyzed for gross alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,
TAL metals, TCL volatiles, TCL semivolatiles, pesticides, and PCBs. Water samples
were analyzed for the same analytes as above in addition to water quality parameters that
include fluoride, nitrate, nitrite, sulfate, chioride, TOC, ‘pH, and specific conductivity. A
summary of the analytical ﬁammeters for each medium is shown in Tables 2-1 through _ |
2-4. Tables 3-12 and 3-13 list detected constituents, reported concentrations, and sample
locations for the borehole and groundwater samples, respectively. Complete analytical
results are included in Appendix E. ~Figure 3-5 displays sample results that exceed
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established PRGs and background -concentrations. Borehole logs are presented in
AppendixB.

. The sample range and interval varied, and a complete analytical suite was not always

possible because of limited recovery in some boreholes. The following summarizes the

borehole sampling investigations around Tanks T-2 and T-3.

Borghole 01395. This borehole was located adjacent to the northwest corner of Tanks T-
2 and T-3 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater
was encountered at 5.2 feet and the borehole was drilled to a depth of 14.0 feet. Soil
samples were collected at ground surface (0.0 to 6.0 inches), above the groundwater\ table
(2.0 to 4.6 feet), and below the base of the tank (8.0 to 12.5 feet). Water samples were
collected once groundwater was encountered. Recovery was sufficient to collect a

complete analytical suite for each sample collected.

In the soil sample from 0.0 to 6.0 inches (BHG4858JE), Pu-239/240 activities were above
background but below the PRG.  No other radionuclides were detected above
background. No TAL metals were detected at concentrations above background or
PRGs. No TCL volatiles were detected. Several TCL semivolatiles were detected (Table
3-12) but none were above PRGs. All organic compounds were considered to have a
background level of zero. For pesticides/PCBs,' aldrin and aroclor-1260 were detected but

were not present at concentrations above PRGs.

In the soil sample from 2.0 to 4.6 feét (BHGA4896]E), Pu-239/240 activities were above
background but below the PRG. No other radionuclides were detected above
background. None of the TAL metals were detected at concentrations above background
or PRGs. Acetone was the only TCL volatile detected, but it was at a concentration well
below the PRG. No TCL semivolatiles were detected. No pesticides/PCBs were
detected. | |
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In the soil sample from 8.0 to 12.5 feet (BHG4897JE), none of the radionuclide isotopes
analyzed for were detected above background or PRGs. None of the TAL metals were
detected at concentrations above background or PRGs. Acetone was the only TCL
volatile detected, but it was at a concentration well below the PRG. Several TCL
semivoiatiles were detected (Table 3-12) but none were above PRGs. No pesticides/PCBs
were detected. \

In the groundwater sample from this boring (GWG1696JE) all of the TAL metals and
radionuclides except cesium, molybdenum, beryllium, and silver exceeded background
concentrations (Table 3-13). In addition, the metals aluminum, arsenic, barium, beryllium,

- manganese, nickel, and vanadium and the radionuclides Pu-239/240, Ra-226, U-233/234,
‘and U-238 exceeded their specific PRG. Aluminum, arsenic, barium, manganese, nickel,

vanadium, Pu-239/240, Ra-226, U-233/234, and U-238 exceeded both background and
PRG concentrations. The TCL volatiles 1,2-dichloropropane, tetrachloroethene (PCE),

and trichloroethene (TCE) were detected, but only PCE was present in a concentration

. above its PRG. TCL semivolatiles analytical results had not been received from RFEDS at

the time this report was prepared. The only pesticide/PCB detected was delta-BHC at a
concentration of 0.11 micr&grams per liter (ug/L). A PRG has not been developed for

this compound.

Even though this boring is located immediately upgradient of Tank T-2, the contaminants

detected in both the soil and the groundwater indicate that the waste streams associated
with this tank may have impacted the surrounding soil and groundwater. The radionuclide
'analysis indicates that radiological contamination may also be present at this location.

Borehole 01495. This borehole was located adjacent to the southwest corner of Tanks T-
2 and T-3 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater
was encountered at 3.5 feet and the borehole was drilled to a depth of 15.0 feet. Soil
samples were collected at the ground surface (0.0 to 6.0 inches), aBove/at the
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groundwater table (2.0 to 4.7 feet), and below the base of the tank (12.0 to 12.6‘feet).
Water samples were collected once groundwater was encountered. Because of poor
recovery from 8.0 to 15.0 feet it was not possible to collect a complete analytical suite
below the base of the tank. The volatile, semivolatile, and PCB/pesticide samples were
omitted from this lécation. Recovery was sufficient to collect a complete analytical suite

for the remainder of the samples.

In the soil sample from 0.0 to 6.0 inches (BHG4859JE), Pu-239/240 activities were above
background but below the PRG. No other radionuclides were detected above
background. Of the TAL metals, only lead was detected at a concentration greater than
background. No metals were detected at concentrations above PRGs. No TCL volatiles
were detected. Several TCL semivolatiles were‘ detected (Table 3-12) but none were

~ above PRGs. For pesticides/PCBs, aroclor-1254 was detected but at a concentration

significantly below the PRG.

In the soil sample from 2.0 to 4.7 feet (BHG4893JE), none of the radionuclides analyzed
for were detected above background or the PRGs. None of the TAL metals were
detected at concentrations above background or PRGs. Of the TCL volatiles, 2-
hexanone, acetone, and methylene chloride were detected. Acetone and methylene
chloride concentrations did not exceed the PRG, and 2-hexanone was detected at a
concentration of 2 ug/kg. A PRG has not been established for this chemical. No TCL
semivolatiles were detected. No pesticides/PCBs were detected.

In the soil sample from 12.0 to 12.6 feet (BHG4894JE), none of the radionuclides
analyzed for were detected above background or PRGs. No TAL metals were detected at
concentrations above background or PRGs.

In the gt'oundwater sample from this boring (GWG1700JE) Am-241, U-233/234, and U-
238 activities exceeded background, and U-238 activitiés also exceeded the PRG (Table
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3-13). Of the TAL‘metals, aluminum, barium, lead, potassium, sodium, and strontium
exceeded background concentrations. Beryllium exceeded the PRG but not background.
Arsenic and manganese exceeded both background and PRGs. The TCL volatiles 1,2-
dichloropropane was not detected in this sample, but in the duplicate sample the result
exceeded the PRG. Acetone was detected but did not exceed the PRG. Methylene
chloride was detectéd but it was also present in the laboratory blank. TCL semivolatiles
analytical results had not been received from RFEDS at the time this report was prepared.
Pesticides and PCBs were not detected. |

The groundwater radionuclide analyses indicate that radiological contamination may be
present at this location. Therefore, the contaminants detected in the groundwater sample

may be attributable to other upgradient sources. |

Borehole 01595. This borehole was located adjacent to the south side of Building 441 as

" specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was
" encountered at 4.4 feet and the borehole was drilled to a depth of 13.0 feet. Soil samples
. were collected at the ground surface (0.0 to 6.0 inches), above the groundwater table (2.0

to 4.6 feet), and below the base of the tank (12.0 to 12.2 feet). Water samples were
collected once groundwater was encountered. Because of poor recovery from 8.0 to 13.0
feet, it was not possible to collect a complete soil analytical suite below the base of the
tank. There was enough recovery to qollect only a volatile sample at the 8.0- to 13.0-foot
‘interval. In addition, the water table yielded only enough recovery to collect a volatile
'sample. Recovery was sufficient to collect a complete analytical suite for the remainder of

the samples.

In ‘the soil -sample from 0.0 to 6.0 inches (BHG486OIE), Am-241 and Pu-239/240
activities were above background but below the PRG. No other radionuclides were
detected above background. A significant detection of lead (204 milligrams per kilogram
[mg/kg]) was the only TAL metal detected at a concentration greater than backgrdund.
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No metals ‘were detected at concentrations above PRGs (a PRG for lead has not been
established). The TCL volatiles 2-butanone, acetone, carbon disulfide, and methylene
chloride were detected, but at concentrations well beldw PRGs. Several TCL
semivolatiles were detected (Table 3-12) but none were above PRGs. No pesticides or
PCBs were detected. |

In the soil sample from 2.0 to 4.6 feet (BHG4887JE), none of the radionuclides analyzed
for were detected above background or the PRGs. None of the TAL metals were
detected at concentrations above background or PRGs. Of the TCL volatiles, toluene was

_detected but was well below the PRG. Several TCL semivolatiles were detected, but none

exceeded their PRG. No pesticid‘es or PCBs were detected.

For the soil sample from 12.0 to 12.2 feet (BHG4889JE) there was only enough recovery
for a TCL volatiles sample. In that sample, 2-butanone, ethylbenzene, styrene, PCE,
toluene, and total xylenes were detected. None of the concentrations for these chemicals

exceeded their PRGs; however styrene and total xylenés do not have an established PRG.

In ihe groundwater sample from this boring (GWG1698JE) the TCL volatiles 1,2- .
dichloroethene and acetone were detected (Table 3-13). The detected concentration of
1,2-dichloroethene was 1 pg/L. A PRG has not been established for thié volatile.
Acetone §vas detected at a concentration of 35 pg/L, which is two orders of magnitude
below the PRG. Radionuclides, TAL metals, TCL semivolatiles, and pesticides or PCB

analyses were not run on this sample because of insufficient recovery.

Borehole 01 695:. ‘This borehole was located adjacent to the east side of Building 441 as
specified in OU9 Technical Memorandum 1 (DOE 1994a).  Groundwater was

encountered at 4.0 feet and the borehole was drilled to a depth of 13.0 feet. Soil samples

were collected at the ground surface (0.6 to 6.0 inches), and above the groundwater table

(2.0 to 2.8 feet). Water samples were collected once groundwater was encountered.
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Because of poor recovery from 8.0 to 13.0 feet, it was not possible to collect a soil sample
below the base of the tank. Recovery was sufficient to collect a complete analytical suite

for the remainder of the samples.

" In the soil sample from 0.0 to 6.0 inches (BHG4857JE), Pu-239/240 and U-238 activities

were above background but below the PRG. No other radionuclides were detected above
background. The TAL metal lead was detected at a concentration slightly greater than
background. A PRG forflead has not been established. No other metals were detected at
concentrations above background or PRGs. No TCL volatiles were detected. Several
TCL semivolatiles were detected (Table 3-12) but none were above PRGs. The pesticides
and PCBs dieldrin and aroclor-1254 were detected, but both were below their respective

- PRGs.

In the soil sample from 2.0 to 2.8 feet (BHG4890JE), none of the radionuclides analyzédv
for were detected above background .or the PRGs. None of the TAL metals were
detected at concentrations above background or PRGs. No TCL volatiles were detected.
Several TCL sémivolatiles were detected, but none ex'ceeded their PRG. The pesticide
endrin ketone was detected at a concentration of 62 pg/kg; however, a PRG for this
chemical has not been established.

In the groundwater'sample from this boring (GWG1699JE) every radionuclide analyzed
for had detectable activity above its respective background value (Table 3-13). In
addition, Am-241, Ra-226, U-233/234, and U-238 activities exceeded their PRG values.
Every TAL metal except antimony, beryllium, cadhium, calcium, cesium, molybdenum,
silicon, silver, and tin exceeded its background concentration. Antimony and beryllium
exceeded their PRGs, but not their background values. Aluminum, arsenic, manganese,
mercury, and vanadium exceeded both their background and PRG §alues. The TCL
{rolatiles 1,1,1-trichloroethane, 1,2-dichloropropane, acetone, chloromethane, and PCE
were detected. The detected conoéntration of 1,1, 1-trichloroethane was 1 ug/L. A PRG
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has not been established for this volatile. Also, the volatile 1,2-dichloropropane was
detected at a concentration of 3 ug/L, which is greater than its PRG. The TCL
semivolatile bis(2-ethylhexyl)phthalate was detected at a concentration of 4 pug/L, but this
chetpical was also deteqted in the blank. Aroclor-1254 was the only PCB detected, at a
concentration of 9.8 pug/L, which exceeded its PRG. |

Although the soil at this location does not appear to have been significantly impacted by
the waste streams contained in Tanks T-2 and T-3, the groundwater analyses indicate that
contaminants from these tanks may have impacted the groundwater. Additionally, the
radionuclide analyses indicate that radiological contamination may be present in the

groundwater at this location.

Borehole 01795. This borehole was located adjacent to the northeast comer of Building

441 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was

encountered at 4.0 feet and the borehole was drilled to a depth of 12.0 feet. Soil samples'

- were collected at the grdund surface (0.0 to 6.0 inches), above or at the groundwater table

(2.6 to 4.8 feet), and below the base of the tank (8.0 to 10.6 feet). Water samples were
collected once groundwater was encountered. Because of poor recovery from 2.0 to 5.0
feet, it was not possible to collect a complete soil analytical suite above the water table.
There was enough recovery to collect only a radionuclide and volatile sample at the 2.0-
to 5.0-foot interval. Recovery was suﬁicient to collect a complete analyfical suite for the

remainder of the samples.

In the soil sample from 0.0 to 6.0 inches (BHG4856JE), Pu-239/240 activities were
detected above background but below the PRG. No other radionuclides were detected
above backgrouhd. The TAL metal lead was detected at a concentration slightly greatér '
than background. A PRG for lead has not been established. No other metals were

detected at concentrations above background or PRGs. No TCL volatiles were detected.

Several TCL semivolatiles were detected (Table 3-12) but none were above PRGs. The
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pesticide dieldrin and PCB aroclor-1260 were detected, but both were below their
respective PRGs.

In the soil sample from 2.6 to 4.8 feet (BHG4884JE), none of the radionuclides analyzed
for were detected above background or exceeded the PRGs. The TCL volatile acetone
was detected, but did not exceed the PRG. However, acetone was also detected in the
blank. Insufficient sample recovery did not allow TAL metals, TCL semivolatiles, or

pesticide/PCB analyses.

In the soil sample from 8.0 to 10.6 feet (BHG4886JE), there were no radionuclide
activities detected above background or PRGs. No TAL metals were detected above
background or PRGs. The TCL volatiles 2-butanone and acetone were detected, but did

not exceed their PRG values. Six TCL semivolatiles were detected (Table 3-12) but none

were above PRGs. The PCB aroclor-1254 was detected, but did not exceed its PRG.

In the groundwater sémple from this boring (GWG1697JE) every radionuclide analyzed
for had detectable activity above its respective background value (Table 3-13). In

‘addition, Am-241, Ra-226, U-233/234, and U-238 activities exceeded their PRG values.

Every TAL metal except antimony, beryllium, cadmium, calcium, cesium, molybdenum,
silicon, silver, and tin exceeded its background concentration. Beryllium exceeded its
PRG but not its background value. Aluminum, arsenic, manganese, and vanadium
exceeded both their background and PRG values. The TCL volatiles l,2-dichloroethené,
aéetoné, and PCE were detected. The detected concentration of 1,2-dichloroethene was 2

- pug/L. A PRG has not been established for this volatile. Acetone and PCE detections did

not exceed their PRGs. Several TCL semivolatiles were detected (Table 3-13) but only

benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene were detected above the |

PRGs. Aroclor-1254 was the only PCB detected, at a concentration of 3 pg/L, which
exceeded its PRG. |
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Although the soil at this location does not appear to have been signiﬁcantly‘imbacted by
the waste streams contained in Tanks T-2 and T-3, the groundwater analyses indicate that
contaminants from these tanks may have impacted the groundwater. Additionally, the
radionuclide analyses indicate that radiological contamination may be present in the

groundwater at this location.
3.3.5 Tank Characterization

Characterization of the T-2 and T-3 tanks began with a visual inspection of the tanks and

- the surrounding area. No soil staining or stressed vegetation was noted in the area. The

foundation to the T-3 tank (a carbon steel AST) was composed of wooden framing on
which the tank rested; the foundation framing was filled to a depth of roughly 12 inches
with 1-inch gravel. No staining was noted on this gravel.

Tank T-3 was observed to be in satisfactdry condition. Its paint was largely intact and the

interior of the tank had no residue but did have some limited surface oxidation. The pipes:

" connected to T-3 were in satisfactory condition, but no test was possible to determine

tightness. No 'staining was observed at the pipe connections. The tank reportedly had~
stored ammonia, but no ammonia odor was detected upon opening the tank ports and no

organic vapors were detected.

Visual inspection of the underground portion of the tanks was limited because no entry |

was made into the T-2 vault. However, it was apparent that an underground tank was
located under the T-2 vault chambers, although the lateral or vertical extent 6f the _
underground tank could not be determined. A manhole at the base of the southernmost
chamber of the T-2 vault and the northernmost chamber both led into the underlying tank,
but the base of the underlying tank could not be viewed because of poor lighting and the
liquid that filled the tank. The middie chamber of the T-2 vault did not appear to have any
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opening to the underlying tank, but it was connected to the north and south T-2 vault
chambers.

Approximately 6 inches of a clear liquidl was found in the base of the southernmost and
northernmost chambers of the T-2 vault, and this liquid presumably completely submerged
the underlying T-2 tank. The middle vault chamber, however, had about three feet of a
clear liquid that also had some rust-colored, fine, unconsolidated sediment at the bottom.

The middle T-2 vault did not seem to have any opening to the underlying tank.

The bottom drain valve from the T-3 tank exited into the southernmost chamber of the
T-2 vault. A port at the top of the T-3 tank also led into this chamber. An overflow pipe
from the north end of T-3 emptied into the northernmost chamber of the T-2 vault. Two
pumps were also located on top of the north end of the underground T-2 vault with shafts
extending through the vault into the underlying tank. .

3.3.5.1 Tank T-2

A disposable bailer was used to collect the liqufd sample from the middle vault of Tank
T-2. The rust-colored, fine, unconsolidated sediment in this chamber quickly went into
suspension when the liquid was disturbed. Therefore, no effort was made to isolate the
liquid mixed with the sediment from the clear liquid. These aqueous phase samples were
analyzed for gross alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,
TAL metals; water quality parameters including fluoride, nitrate, nitrite, sulfate, and
chldride, TOC, pH, specific conductivity, TCL volatiles, TCL semivolatiles, pesticides,
and PCBs. ' N

" Both the southernmost and northernmost chamber of the T-2 vault were sampled using a

Teflon® dipper. The dipper was extended to about 10 feet and used,to reach through the
manholes in these chambers in an attempt to reach the bottom of the underlying tank.
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However,ithe bottom could not be determined because the chambers were themselves
about 6 feet deep and the tank is about another 8 feet deep (DOE 1969).

No organic vapors were detected during the sampling event (Appendix F, Field
Monitoring Results).

Table 3-14 lists detected constituents, reported concentrations,. and sample locations for
liquid and smear samples taken from Tanks T-2 and T-3.

Analytical results collected with a disposable bailer from the middle vault of Tank T-2
(TNGOOO3JE) indicate that the aqueous sample contained aroclor-1254 ét a concentration
of 250 ug/L. Results for radionuclides, TAL metals, TCL volatiles, TCL semivolatiles,
pesticide/PCB, and water quality parameters had not been received from RFEDS at the
time this report was prepared.

Analyticz! results collected with a Teflon® dipper from the southernmost chamber of the
Tank T-2 vault (TNGO004JE) indicate that every radionuclide analyzed for had a positive
activity, .;with gross alpha, gross beta, U-233i234, U-235, and U-238 having moderate to
high activities. All of the TAL metals analyzed for were detected, except for antimony,
cadmium, chromium, cobalt, selenium, tin, and vanadium. Most of the detections indicate
trace concentrations except for magnesium, potassium, and sodium, which appear to be
‘slig‘htly elevated. The following TCL volatiles were detected: 1,2-dichloropropane (5

- pg/L), chloroform (13 pg/L), PCE (17 pg/L), and TCE (9 pg/L). TCL semivolatile

results had not been received from RFEDS at the time this report was prepared. No
pesticides or PCBs were detected. . :

Analytical results collected with a Teflon® dipper from the northernmost chamber of the
Tank T-2 vault (TNGOOOSJE) indicate that every radionuclide analyzed for had a positive
.activity, with gross alpha and gross beta having moderate to high activities. All of the TAL
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metals analyzed for were detected, except for antimony, arsenic, cadmium, cbbalt,
selenium, and tin. Most of the detections indicate trace concentrations except fqr lead,
magnesium, potassium, and sodium, which \gppea'.r to be slightly elevated. The following
TCL volatiles were detected: 1,2-dichloropropane (5 ug/L), acetone (8 pg/L), chloroform
(13 pg/L), PCE (17 pg/L), and TCE (8 pg/L). TCL semivolatile results had not been
received from RFEDS at the time this report was prepared. No pesticides or PCBs were
detected. '

3.3.5.2 Tank T-3

Tank T-3 did not have any residue to be sampled, but some limited surface oxidation was
apparent within the AST. | The surface oxidation was not sufficient to scrape to obtain any
significant sample quantity. Therefore, radiological srﬁear samples were collected to
assess the removable radiological contamination. Samples were collected through the
three ports on top of the AST by affixing smears to the end of an extension pole and firmly
rubbing the smear on the tank surface. Samples were collected at the following locations
within Tank T-3: | |

o at the base of the interior of the AST near the southernmost end by the drain valve;
o on the side of the interior of the AST near the southernmost end by the drain valve;
o at the base of the interior of the AST near the northernmost end; and

e on the side of the interior of the AST near the northernmost end.

All of the smear samples indicated removable radiological alpha contamination less than -
20 dpm/100 cm” and beta contamination less than 200 dpm/100 cm’ (Table 3-14 and
Appendix F). ‘ | | -
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No organic vapor was detected during the sampling event (Appendix E). The tank had
reportedly stored ammonia before being closed, but no ammonia was detected by

colorimetric tubes during the sampling event.

Significant surface and subsurface contamination has been found during this Stage 1
investigation for the T-2 and T-3 tank group. Groundwater analytical results indicate the
presence of TAL metals, TCL semivolatiles, TCL volatiles, PCBs, pesticides, and
radionuclides. These tanks should be considered for an accelerated action.

3.4 TANK T-7

Tank T-7 is located in the 500 Area within Building 528, which is referred to as the
Building 559 Process Waste Pit. This tank is located approximately 30 feet southeast of
Building 559. Tank T-7 is composed of two 2,000-gallon, in-sump steel tanks within an

underground concrete vault (Figure 3-6).
3.4.1 Historical Information

Tank T-7 was reportedly installed in 1969 and received waste streams from Building 559,
the Analytical Laboratory, including acids, bases, solvents, radionuclides, metals,
pesticides, herbicides, and possibly PCBs. The tanks were used as 90-day transuranic
waste tanks, according to Building 559 personnel. This tank has been identified as a
known release location at its connection with Pipe P-16 (DOE 1992b). The tz;nks were
undergoing operational decontamination to be used to drain building sinks at the time of

the field investigation (Jacobs 1994), ' ' .
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In the groundwater sample from this boring (GWG1704JE) the metals aluminum, arsenic,
lead, manganese, and potassium and the radionuclides groés alpha, gross beta, Am-241,
Pu-239/240, Ra-226, U-233/234, U-235, and U-238 all exceeded background
concentrations. In addition, the metals arsenic, beryllium, and manganese and the
radionuclides Am-241, Pu-239/240, Ra-226, U-233/234, and U-238 exceeded their
specific PRG. Arsenic, manganesé, Am-241, Pu-239/240, Ra-l226, U-233/234, and U-238
exceeded both background and PRG concentrations. TOC was detected at a
concentration of 6.07 milligrams per liter (mg/L). A background or PRG concentration
for TOC has not been established.

Because the waste streams held in Tank T-1 included trace radionuclides, the
radionuclides detected in soil and groundwater samples from this boring may be indicative

of contaminatidn from the tank.

Borehole 01295. This borehole was located adjacent to the east side, downgradient of the
former location of Tank T-1, as spéciﬁed in OU9 Technical Memorandum 1 (DOE
1994a). The borehole was drilled to a depth of 7.0 feet. Drilling operations were stopped
at 7 feet when visible x;apors were noted coming out of the borehole (photoionization
detector [PID] reading of 400 parts per million [ppm]). It was determined at a later date
that while drilling, the augers breached a portion of a polyvinyl chloride (PVC) pipe
secondary containment of a process waste line, even though i:tility clearance for the
borehole location had been obtained. This borehole location was abandoned and RFETS

personnel excavated the site to conduct repairs to the process waste line secondary

containment. For characterization purposes, a radionuclide and TAL metals sample was
collected from 4.5 to 4.8 feet in the initial boring and a volatiles sample was collected from

_ the excavation at the 3.0-foot level.

In the soil sample collected from 4.5 to 4.8 feet in the boring (BHG4904]E), 2-butanone.
was detected at a concentration of 4 micrograms pef kilogram (pg/kg), acetone was
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3.4.2 Radiological Surveys

" The following sections describe the radiological surveys performed around Tank T-7.

HPGe survey locations are shown on Plate 2; HPGe results are presented in Appendix C.

Nal survey locations and results are shown in Appendix D.

3.4.2.1 High-Purity Germanium Survey

Tank T-7 lies within the radii of two HPGe survey locations, 9D-9 and 9E-9. These
stations provided no evidence to indicate anomalous activities for K-40, Ra-226, U-235,
U-238, or Cs-137. However, Am-241 was elevated above background activities with
specific activities of 11.5 (+ 0.1 percent) and 31.1 (* 0.1 percent) pCi/g at 9D-9 and 9E-9,
rest)ectively. In addition, Pu-239/240 was noted above background activities with 4.3 (+
0.14 percent) nCi/g at 9D-9 and 4.2 (+ 0.14 percent) nCi/g at 9E-9. It should also be
noted that HPGe data analysis in this area indicates that both Am-241 and Pu-239 levels

increase as they get closer to Building 569. Therefore, the increased activities around

Tank T-7 are probably due to shine from Building 569, which ‘is located about 200 feet
south of Tank T-7.

In addition, the Th-232 activity at location 9D-9 was noted to have an above-background
activity of 1.45 (+ O.S percent) pCi/g.

i

3.4.2.2 Sodium lodide Survey

‘Thirty locations around Tank T-7 were surveyed on a 10-foot grid. Only three locations

were statistically distinguishable above background levels—one location on the northwest
side and two locations adjacent to one another on the south side of the tank. Activities
around the tank ranged from 1,500 to 2,500 cpm with background readings in the same

range.
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3.4.3 Borehole Investigations/Groundwater Sampling -

Three of four boreholes were drilled around Tank T-7. Borehole 02195, located adjacent
to the southeast corner of Tank T-7, was abandoned because of interference from
underground utilities. Borehole and groundWater sampling locations are presented in
Figure 3-6. Three soil samples were collected from the following locations: ground
surface (before drilling), directly above the groundwater table (if groundwater was
encountered), and 1 foot below the base of the tank (estimated at 22.0 to 25.0 feet below
ground surface) or above bedrock, whichever came first. Groundwater was sampled with |
a HydroPunch® sampler. Figure 3-2, Example 1 depicts the sampling rationale that was
used for the borehole drilling conditions encountered at Tank T-7. Soil samples were
analyzed for gross alpha, groés beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,
TAL ‘metals, TCL volatiles, TCL semivolatiles, pesticides and PCBs, chlorinated
herbicides, and hexavalent chromium. Water samples were analyzed for the same ax_lalytes
as aBove with additional water quality parameters that include fluoride, nitrate, nitrite,
sulfate, chloride, TOC, pH, and specific conductivity. A summary of the analytical
parameters for each medium is shown in Tables 2-1 through 2-4. Tables 3-15 and 3-16
list detected constituents, reporfed concentrations, and sample locations for the borehole
and groundwater samples, respectively. Complete analytical results are included in
Appendix E. Figure 3-7 displays borehole and groundwater sample results that exceed
established PRGs and background concentrations. Borehole logs are‘ presented in

Appendix B.

Because of limited recovery in some boreholes, the sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the

borehole sampling.

Borehole 01895. This borehole was located adjacent to the northwest corner of Tank T-7
as specified in OU9 Technical Memorandum 1 (DOE 199'4a). Borehole 01895 was.
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moved approximately 3 feet to the west to avoid underground utilities. Groundwater was
initially encountered at 16.8 feet, bedrock at 20.5 feet, and the borehole was drilled to a
depth of 23.5 feet." Soil samples were collected at ground surface (0.0 to 6.0 inches),
above the groundwater table (15.5 to 16.8 feet), and above bedrock (19.5 to 20.7 feet).
Water samples were collected once groundwater was encountered. The depth to
grouhdwater, measured again after the water sample was collected, rose to 11.5 feet.
Recovery was sufficient to collect a‘complete analytical suite for each soil sample

collected.

No radionuclides, organics, or TAL metals were detected at levels exceeding background

or PRGs in the soil sample from 15.5 to 16.8 feet (BHG4998JE), or in the soil sample -

from 19.5 to 20.7 feet (BHG4999JE).

In the soil sample from 0.0 to 0.5 feet (BHG4997JE) Pu-239/240 exceeded background
but was significantly lower than the PRG. |

In the groundwater sample from this boring (GWG1726JE) the metals arsenic, barium,
chromium, cobalt, copper, lead, lithium, mercury, ’nickel, selenium, strontium, and zinc all

"exceeded background concentrations (Table 3-16). In addition, the metals antimony,

arsenic, barium, beryllium, manganese, and vanadium exceeded their specific PRGs. Only
arsenic, barium, manganese, and vanadium exceeded both background and PRG

concentrations. ' .

~ For radionuclides, both gross alpha and gross beta were found in concentrations above

background in the groundwater sample. Uranium-235 was fqund above background, and

' U-233/234 and U-238 were found in concentrations above both background and their

specific PRGs.
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Four volatile analytes were found in concentrations above PRG in the groundwater
sample, including 1,1-DCE, chloromethane, PCE, and TCE. 1,1,1-TCA and 1,2-DCE

both showed positive results, but there are no PRGs for these compounds:

Borehole 01995. This borehole was located approximately 15 feet south of the center of
Tank T-7 approximately, 17 feet southeast of the original location specified in OU9
Technical Memorandum 1 (DOE 1994a). Borehole BH_01995 was offset because of
abundant underground utilities located in the vicinity of the southwest corner of Tank T-7.
Groundwater was initially encountered at 15.5 feet, bedrock at 18.2 feet, and the borehole
was drilled to a depth of 24.0 feet. Soil samples were collected at ground surface (0.0 to
6.0 inches), above the groundwater table (13.0 to 14.0 feet), and within the
bedrock/alluvial contact (18.0 to 20.5 feet). Because of poor recovery, it was not possible
to collect a sample above bedrock so a sample was collected within bedrock. Water
samples were collected once groundwater was encountered. The deptﬁ to groundwater,
measured again after the water sample was collected, rose to 10.3 feet because of
hydfostatic pressure. Recc;very was sufficient to collect a complete analytical suite for
each soil sample collected, but only volatiles were analyzed for on the grodndWater sample

because of excessive fines that prohibited sufficient recovery.

No organics, radionuclides, or TAL metals were detected at levels exceeding background
or PRGs in the soil sample from 13.0 to 14.0 feet (BHG5016JE), or in the soil sample
from 18.0 to 20.5 feet (BHGS017JE). No organics or radionuclides were detected at
levels exceeding background or PRGs in the soil samples from 0.0 to 0.5 feet
(BHGS014JE and BHGSOISIE [duplicate]). Cadmium was found in concentrations
greater than background, but below its PRG in the duplicate sample.

Groundwater sampling for this borehole was limited to one volatile sample taken at 10.2
feet (GWGI731JE). The volatile sample showed five analytes with concentrations
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elevated above their PRGs. These were 1,2-dichloropropane, chloroform, chloromethane,
methylene chloride, and PCE.

Borehole 02095. This borehole was located adjaceﬁt to the northeast corner of Tank T-7
as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was initially
encountered at 24.5 feet, bedrock at 24.0 feet, and the borehole was drilled to a depth of
26.0 feet. Soil samples were collected at ground surface (0.0 to 6.0 inches), above the
groundwater table (18.3 to 22.3 feet), and within bedrock/alluvial contact (24.0 to 25.0
feet). Water samples were collected once groundwater was encountered. The depth to
groundwater, measured again after the water sample was collected, rose to 21.0 feet.

Recovery was sufficient to collect a complete analytical suite for each sample collected.

Four borehole sample suites were taken at BH_02095. Two were analyzed for TCL
semivolatiles and all were analyzed for TAL metals, radionuclides, and TCL volatiles. No
organics, radionuclides, or TAL metals were detected at levels exceeding background or
PRGs in any of the soil. Carbon tetrachloride was detected in concentrations below its
PRG in the soil samples from 0.0 to 0.5 feet (BHGS5000JE and BHGSOOIJE [duplicate])
and in the soil sample from 18.3 to 22.3 feet (BHGS002JE).

In the groundwater sample for this boring (GWG1727JE) the semivolatile bis(2-

ethylhexyl)phthalate and the metal beryllium were detected in concentrations greater than
their specific PRGs. These results were not confirmed by the duplicated sample

(GWG1728JE).

The metals arsenic, strontium, manganese; sodium, and zinc and the radionuclides U- -

233/234 and U-238 all exceeded background concentrations in the groundwater sample.
In addition, arsenic and manganese exceeded both background and PRG concentrations.

Arsenic exceeding background concentration was not confirmed in the duplicate sample.
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Borehole 02195. This borehole was located on the southeast corner of Tank T-7. It was

- abandoned because of the presence of numerous underground utilities. This borehole also

could not be offset or relocated because of utilities.
3.5 TANKT-8

Tank T-8 is located in the 700 Area within Building 728, which is referred to as the
Building 771 Process Waste Pit. It is located approximately 30 feet north of Building 771.
Tank T-8 consists of two 25,000-gallon underground concrete tanks, one being located
west of the other (Figure 3-8). For clarity, these two tanks have been designated as T-8
(west) and T-8 (east). |

1

3.5.1 Historical Information

These two tanks were installed in 1952 and were reportedly taken out of service in May of
1984, cleaned, painted, and converted to plenum deluge catch tanks for fire-water from
Building 771. The tanks originally received waste streams from Building 771, the
Plutonium and Uranium Recov,ery Building, including radionuclides, acids, bases, solvents,

metals, fuel oil, lubricating oil, PCBs; and photography laboratory wastes (Jacobs 1994).

The T-8 tanks reportedly fill with groundwater periodically, and surface water also
reportedly runs into Building 728 during periods of high runoff (Jacobs 1994).

3.5.2 Radiological Surveys

The folloﬁng is a summary of the in situ radiological surveys performed around Tank T-
8. Nal survey locations and results are shown in Appendix D. HPGe survey locations are
shown on Plate 2; HPGe results are presented in Appendix C.
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3.5.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey. Two HPGe survey sites were located within the vicinity
of Tank T-8, Stations 7F-8 and 7FB-8. Surveys at theseA HPGe stations were conducted
for OUS, but T-8 was within the range of influence. The HPGe survey data provided no
evidence to indicate anomalous activities for Ra-226, U;235, U-238, Cs-137, Am-241, or
Pu-239/240. Nonetheless, at Station 7F-8, K-40 (23.7 [+ 0.1 percent] pCi/g) and Th-232
(1.66 [+ 0.01 percent] pCi/g) were statistically elevated above background levels. At
Station 7FB-8, only Th-232 at 1.55 (+ 0.01 percent) pCi/g was in excess of background

activities.

~ Sodium Iodide Survey. Thirty-five locations were surveyed around Tank T-8. Seven of
the 35 Nal survey locations were statistically distinguishable above background ievels;
these locations are located primarily along the north-south axis near the center of the tank.
Activities around the tank ranged from 2,100 to 3,000 cpm with background levels in the

same range.

3.5.2.2 Tank Area Surveys

Radiological contamination surveys were conducted both before entering the Building 728
vault to collect samples from the underlying tanks and upon completion of all tank
~ sampling (Appendix F). Direct surveys of the surfaces within the vault were conducted to
detect fixed and removable alpha and beta contamination. All fixed and removable aipha
contamination was below 100 dpm/100 cm? and beta contamination was below 1,894
dpm/100 cm®.  Smear surveys within the vault were conducted to detect removable alpha
and beta contamination. All removable alpha contamination was below 20 dpm/100 cm?
and all beta contamination was below. 200 dpm/100 cm’.
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3.5.3 Borehole Investigations

Two of four boreholes were drilled around Tank T-8. Boreholes BH_02395 and
BH 02495, located on the south side of Tank T-8, were abandoned because of

interference by utilities. Locations for all boreholes that were drilled are presented in

~ Figure 3-8. Three soil samples were collected from the following locations: ground

surface (before drilling), above the bedrock/alluvial contact, and 1 foot below the
bedrock/alluvial contact. Tank T-8 appeared to be keyed into bedrock. No water samples
were collected because groundwater was not encountered. Figure 3-1, Example 1 depicts
the sampling rationaie for borehole drilling at Tank T-8. Soil samples were analyzed for
gross alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-235/240, TAL metals,
TCL vol_atiles, TCL semivolatiles, pesticides, PCBs, tantalum, and hexavaient chromium.
A summary of the analytical parameters for each medium is shown in Tables 2-1 through
2-4. Tables 3-17 and 3-18 list detected constituents, reported concentrations, and sample
locations for the borehole and tank liquid samples, respectively. Complete analytical
results are inéluded in Appendix E. Figure 3-9 displays sample results that exceed

. established PRGs and background concentrations for borehole samples. Borehole logs are

presented in Appendix B.

Because of limitéd recovery on some boreholes, the sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the

borehole sampling.

Borehole 02295. This borehole was located adjacent to the northwest comer of Tank T-8
as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered
at 20.4 feet and the borehole was drilled to a depth of 24.0 feet. Soil samples were
collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial contact (16.0to
17.1 feet), and below the base of the tank, which coincides with the bedrock/alluvial
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contact (20.0 to 22.4 feet). Groundwater was not encountered. Recovery was sufficient
to collect a complete analytical suite for each sample collected.

No radionuclides, TAL metals, TCL volatiles, or TCL semivolatiles were detected "at
levels exceeding backgrdund or PRGs in the soil samples from 0.0 to 0.5 feet
(BHG4986JE or BHG4992JE [duplicate]), 16.0 to 17.1 feet (BHG4987JE), or 20.0 to
22.4 feet (BHG4988IJE).

Borehole 02395. This borehole was located adjacent to the southwest corner of Tank

T-8. This borehole was abandoned because of utilities found on the southern portion of

. Tank T-8.

Borehole 02495. This borehole was located adjacent to the southeast corner of Tank T-8.

This borehole was abandoned because of utilities found on the southern portion of Tank -
T-8. |

Borehole 02595. This boreﬁole was located adjacent to the éast side of Tank T-8
approximately 10 feet south of the ‘original location specified in OU9 Technical
Memorandum 1 (DOE 1994a), but was offset because of overhead utilities. Bedrock was
encountered at 16.0 feet and the borehole was drilled to a depth of 24;0 feet. Soil samples

were collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial contact

(140 to 15.1 feet), and below the bedrock/alluvial contact (16.0 to 19.0 feet).

Groundwater was not encountered. Recovery was sufficient to collect a complete

analytical suite for each sample collected.

In the soil sample from 14.0 to 15.1 feet (BHG4990JE), the radionuclide Am-241 was
detected at ‘levels exceeding background (Table 3-17). No radionuclides, TCL

 semivolatiles, or TAL metals were detected at levels exceeding PRGs.
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3.5.4 Tank Characterization

During the visual inspection of the T-8 vault, it appeared that the original plumbing and
pumps still exist. The two T-8 tanks appeared to be identical and to have similar piping.
However, a pipe to the T-8 (west) tank that apparently had originally branched to the
pump was disconnected and open to the atmosphere. A similar pipe from the T-8 (east)
tank was still connected. Nothing in the vault was locked or tagged out.

The T-8 (east) tank had an estimated 2.5 feet of a clear liquid. No sludge was noted in the
bottom of the tank, although some thin, green-colored material, with an appearance
similar to algae, coated the tank base. It was noted that the ladder-rungs in the tank were

severely rusted.

The T-8 (west) tank contained an estimated 6 feet of clear liquid. As in the T-8 (east)

tank, no sludge was noted other than a thin coating of a green-colored material resembling

algae.

Liquid level staining marks were observed in both tanks at various lévels from the current
water level to the top of the tanks. A steel pipe, approximately 4 inches in diameter,
enters each tank through the south wall at a level approximately 18 inches below the top
of the tank and appears to be directed toward Building 771. Another similar pipe entered
each tank about 18 inches to the side and below the other pipe, and exits the tank to the
pumps. A smaller stee! pipe, about 2 inches in diameter, was observed in the tank to the

west of the manholes, but the destination of the pipes could not be determined. Some

piping leading from the pumps was labeled “Process Waste to 774 or Pond.”

A peristaltic pump was used to collect the liquid sample from the T-8 (east) tank whereas

a disposable bailer was used to collect the liquid sample from the T-8 (west) tank. The

peristaltic pump prevented spilling of the liquid during sample collection, but the pump
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required much time to collect the necessary volume. Therefore, a pigpen was constructed
around the T-8 (west) tank to contain any liquid incidentally spilled from the disposable
bailer used to collect the sample.

These aqueous phase samples were analyzed for gross alpha, gross beta, U-233/234, U-
235, U-238, Am-241, Pu-239/240, TAL metals, hexavalent chfomium, water quality
parameters including TOC, pH, and specific conductivity, TCL volatiles, TCL
semivolatiles, pesticides, and PCBs.

Analytical results from the west tank (TNGOO1S5JE) indicate the aqueous samples
containgd traces of the TAL métals molybdenum, silicon, strontium, tin, aluminum,
barium, calcium, copper, magnesium, manganese, nickel, potassium sodium, and zinc
(Table 3-18). Radionuclides detected were Am-241, gross alpha and beta, Pu-239/240,
tritium, U-233/234, U-235, and U-238.

Analytical results from the aqueous samples from the east tank (TNG0016JE) indicate the
presence of the same metals as the west tfmk with the exception that tin, manganese,
nickel, and zinc were not detected in the east tank. Mercury was detected in the east tank
but not in the west tank. Radionuclide énalyses indicate the presence of the same
compounds except that Ra-226 was present in the east tank but not in the west. Acetone
was also present in the east tank but noi in the west.

13

No organic vapors were detected with field instruments before or during the sampling
events. Colorimetric tubes failed to indicate any carbon tetrachloride present in either T-8 .
tank (Appendix F).

.3.6 TANKS T-9 AND T-10

Tanks T-9 and T-10 are located in the 700 Area within Building 730, which is referred to
as the Building 776 Process Waste Pit (Figure 3-10). These tanks are approximately 50
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feet north of Building 776 and about 30 feet east of Building 701. Tank T-9 consists of
two 22,500-gallon underground concrete tanks oriented east/west and therefore will be
referred to as T-9 (east) and T-9 (west). Tank T-10 consists of two 4,500-gallon concrete
underground tanks oriented east/west and therefore will be referred to as T-10 (east) and
T-10 (west).

3.6.1 Historical Information

The T-9 tanks were installed in 1955 and were taken out of service in October 1984 at
which time both chambers were cleaned, painted, and converted to plenum deluge catch
tanks. These tanks originally received laundry waste from Building 778 (Jacobs 1994).

The T-10 tanks were installed in 1955 and were abandoned in December 1982; however,
these tanks reportedly were not cleaned upon being abandoned. Tanks T-10 received
waste streams from Building 776, Production Support, and Building 778, the Laundry
(Jacobs 1994).

Waste ~streams for both sets of tanks include radionuclides, solvents, metals, and limited
amounts of machinery and lubricating oils. Documented releases from Tanks T-9 and T-
10 were not found, but releases from the tanks are éonsidered likely because of the
condition of the tanks (Jacobs 1994).

13

Furthermore, numerous releases have been documented from a previously removed
underground storage tank adjacent to Building 730 (Tanks T-9 and T-10) that contained
solvents such as carbon tetrachloride and possibly PCE. This tank was reportedly located
approximately 10 feet west of the exposed portion of the Building 730 pump house and
was buried approximately 9.0 to 10.0 feet below grade. Documentation detailing the fate
of the constituents released has not been found; moreover, this area (IHSS 118.1) is also

being studied under OUS investigations (DOE 1992b).
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]

3.6.2 Radiological Survejs

The following sections summarize the Nal and HPGe radiological surveys performed
around Tanks T-9 and T-10. Nal survey locations and results are shown in Appendix D.

HPGe survey locations are shown on Plate 2; HPGe results are presented in Appendix C.

3.6.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey. Tanks T-9 and T-10 lie within the radii of two HPGe
survey locations, Stations 9F-9 and 70-8. The HPGe survey for both locations provided
no evidence to indicate anomalous activities for K-40, Ra-226, Th-232, U-238, U-235, or
Cs-137. However, Stations 9F-9 and 70-8 both indicated elevated Am-241 levels of 1.2

(+ 0.04 percent) pCi/g and 0.2 (+ 0.03 percent) pCi/g, respectively. Additionally, Pu- |

239/240 activities were also in exceedance of background levels with 1.1 (+ 0.1 percent)
nCi/g at 9F-9, and 1.3 (+ 0.1 percent) nCi/g at 70-8. It was determined from the tank

inspection and survey results that radionuclide activity in the tanks is extremely high and

therefore could be skewing the HPGe results in the area around this tank.

Sodium Jodide Survey. Twenty-nine Nal survey sites are located around Tanks T-9 and

~ T-10. Only one location was statistically distinguishable above background activities. It

registered 1,687 cpm with a background of 1,595 cpm. The remaining activities around
the tanks ranged from 1,300 to 2,100 cpm with background activities in the same range.

3.6.2.2 Tank Area Surveys

Radiological contamination surveys were conducted both before entering the T-9 and T-
10 vault, which is Building 730, and at the conclusion of sampling in the vault (Appendix

- F). Direct surveys of the surfaces within the vault were conducted to detect fixed and

removable alpha and beta contamination. Several areas surveyed in the Building 730 vault
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reported fixed and removable alpha contamination ranging up to about 7,400 dpm/100
cm?, however, fixed and removable beta contamination was below 1,894 dpm/ 100 cm?.
Most of the fixed and removable alpha contamination was detected on the floor of the
vault and on the lower stairs leading into the vault. |

Smear surveys within the vault were conducted to detect removable alpha and beta
contamination. The vault had significant dust covering the floor, stairs, piping, and
pumps. The sﬁmear surveys reported removable alpha contamination at virtually all survey
locations up to about 1,000 dpm/100 cm?; all of the removable beta contamination was -
below 200 dpm/100 cm? (Appendix F).

A smear was collected from the underside of the Tank T-9 (east) inspection plate that
reported femovable alpha contamination of 8,798 dpm/100 cm®. ‘The underside of the
inspection platés for the other tanks also reported removable alpha contamination up to
about 600 dpm/100 cm’. The direct survey for fixed and removable alpha contaminaﬁon
was not conducted because the surface wﬁs moist such that alpha contamination would
" not be detected. Removable beta contamination on the underside of the Tank T-9 (east)
inspection plate was 354 dpm/100 cm?; removable beta éohtamination on the other tank
inspection plates was below 200 dpm/100 cm? (Appetidfx F). While the underside of the
inspection port for T-9 (east) had the highest removable activity, the samples from the T-9
(east) tank did not have the highest activity when compared to the sludge sampled in the
T-10 (east) tank (as discussed in Sections 3.6.4.2). - ‘

The dose rate within both T-9 tanks and the T-10 (west) tank was reported as background
(10 microrem. per hour); the dose rate in Tank T-10 (east) was reported at 50 microrem

per hour (Appendix F).
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3.6.3 Borehole Investigations

Four of the four boreholes were drilled around Tanks T-9 and T-10. Borehole locations
are presented in Figure 3-10. Three soil samples were collected from the following
locations: ground surface (before drilling), directly above the groundwater table (if

groundwater was encountered), and 1 foot below the base of the tank (estimated at 26.0 |
to 29.0 feet below ground surface) or above bedrock, whichever came first. Groundwater
samples were collected using a HydroPunch® sampler. Figure 3-1, Examples 1 and 3
depict the sampling rationale for borehole drilling at Tanks T-9 and T-10. Soil samples
were analyzed for gross alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-

- 239/240, TAL metals, TCL volatiles, TCL semivolatiles, and hexavalent chromium. In |

addition, water samples were analyzed for tritium and for the same analytes as above with

additional water quality parameters, which include ﬂuoﬁde, nitrate, nitrite, sulfate,

“chloride, TOC, pH, and specific conductivity. A summary of the analytical parameters for

each medium is shown in Tables 2-1 through 2-4. Tables 3-19 and 3-20 list detected
constituents, reported concentrafions, and sample locationé for the borehole and
groundwater samples, respecti\'}ely. Complete _analytical fesults are included in
Appendix E. Figuré 3-11 displays borehole and groundwater sample results that exceed
established PRGs and background concentrations. Borehole logs are presented in
Appendix B. o

Because of limited recovery in someboreholes, the sample range and interval varied and a
éo_mplete analytical suite was not always possible. In addiﬁon, carbon tertrachloride was
encountered in all Boreholes, and as a result, drilling obérations were conducted in Level B
protectidn. Free product was encountered at;several intervals. The following is & summary

of the borehole sampling.

Borehole 02695. This borehole was located adjacent to the northwest comer of Tanks T-
9 and T-10, approximately 4 feet northwest of the original location specified in OU9
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Technical Memorandum 1 (DOE 1994a). Borehole BH_02695 was offset because of
overhead utilities. Groundwater was initially encountered at 9.0 feet, bedrock wé,s
encountered at 22.4 feet, and the borehole was drilled to a depth of 26.0 feet. Soil
samples were collected at ground surface (0.0 to 6.0 inches), above the groundwater table
(6.3 to 8.3 feet), and at the bedrock/alluvial contact (22.0 to 22.8 feet). Recovery from
8.3 to 22.0 feet was very poor because of the absence of any fines. Water samples were
collected once groundwater was encountered. The depth to groundwater, measured again
after the water sample was collected, rose to 5.1 feet. Recovery was sufficient to collect a

complete analytical suite for each sample collected.

In the soil sample from 0.0 to 6.0 inches (BHG495SJE), Am-241 and Pu-239/240
activities were detected above background but below the PRG. No other radionuclides
were detected above background. No TAL metals were detected at a concentration
greater than background or PRGs. No TCL volatiles were detected. Several TCL
semivolatiles were detected (Table 3-19) but none were above PRGs. Hexavalent
chromium was not detected.

- In the soil sample from 6.3 to 8.3 feet (BHG5010JE) none of the radionuclides analyzed

for were detected above background or the PRGs. Analyses for Am-241 and U-235 were
not conducted. No TAL metals were detected at a concentration greater than background
or PRGs. The TCL volatiles acetone, carbon tetrachloride, chlorqform, and methylene
chloride were detected, but were significantly below the PRG. The TCL semivolatile di-n-
butyl phthalate was detected at a concentration of 190 pug/kg, which did not exceed the
PRG. No other TCL semivolatiles were detected. Hexavalent chromium was not
detected.

In the soil sample from 22.0 to 22.8 feet (BHGSO011JE), there were no radionuclide

. activities detected above background or PRGs. No TAL metals were detected above

background or PRGs. The TCL volatiles ,1,1,2,2-tetraclﬂoroethane, carbon tetrachloride,
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and chloroform were detected ﬁt concentrations significantly higher than their PRG values

(Table 3-19). 1,1,2,2-Tetrachloroethane and chloroform were nearly one order of

~ magnitude greater than the PRG, and carbon tetrachloride was more than two orders of

magnitude greater than the PRG. The dilution required to get an accurate carbon
tetrachloride result may have masked the detection of other volatiles. Tablé 3-19 shows
that all TCL volatile results, except carbon tetrachloride and chloroform, were below "
630,000 pg/kg. | Hexachlorobutadiéne and hexachloroethane were the only TCL
semivolatiles detected, but neither were above PRGs. Hexavalent chromium was not '

detec_:ted.

~

In the groundwater saniple from this boring (GWG1730.TE) the radionuclides gross alpha,
gross beta, Am-241, U-233/234, U-235, and U-238 had detectable activity above their
respective background values. In addition, U-233/234 and U-238 activities exceeded their
PRG values. Every TAL metal except beryllium, cadrhium, cesium, selenium, silicon,
silver, thallium, and tin exceeded its background concentration. Beryllium exceeded its

~ PRG, but not its background value. Aluminum, arsenic, manganese, and vanadium

exceeded both their background and PRG values. The TCL volatiles 1,2-dichloroethene,"
l,ZodichléroprOpane, acetone, carbon disulfide, carbon tetrachloride, chl;)rofom.'n,’
chloromethane, methylene chloride, PCE, and TCE were detected. All of the detected
concentrations for these chemicals exceeded their PRGs except for l,zfdichloroethene,
acetone, carbon disulfide, and TCE. The TCL semivolatile, di-n-butyll bhthalate was
detected but at a concentration significantly below its PRG. TOC was detected at a
concentration of 14.1 mg/L. '

‘The lack of contaminants in the soil samples from above the water table, compared to the
_contaminants detected in the soil sample from below the water table and the groundwater

sample, suggests that the waste streams histoﬁcally contained in Tanks T-9 and T-10 have

impécted the groundwater in this area.
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Borehole 02795. This borehole was located adjacent td the southwest corner of Tanks .

T-9 and T-10 approximately 5 feet northwest of the original location specified in QU9
Technical Memorandum 1 (DOE 1994a). Borehole BH_02795 was offset because of

interference from overhead utilities. Groundwater was initially encountered at 5.6 feet and

" the borehole was drilled to a depth of 28.0 feet. Because of poor recovery (lack of fines)

from 18.0 to 28.0 feet, it was not possible to collect a sample above bedrock or below the
base of the tank. Soil samples were wlleded at ground surface (0.0 to 6.0 inches), and
above the groundwater table (4.6 to 5.6 feet). Water samples were collected once
groundwater was encountered. The depth to groundwater, measured again after the water

sample was collected. rose to 4.2 feet. Recovery was sufficient to collect a complete

- analytical suite for each sample collected.

In the soil sample from 0.0 to 6.0 inches (BHG4956JE), Am-241 and Pu-239/240
activities were detected above background but below the PRG. No other radionuclides
wére detected above background. Lead and zinc were the only TAL metals detected at a
cbncentration greater than background. No metals were detected above the PRGs. No
TCL volatiles were detected. Several TCL seqﬁvolatiles were detected (Table 3-19) but

none were above PRGs. Hexavalent chromium was not detected.

In the soil sample from 4.6 to 5.6 feet (BHGS5008JE) none of the radionuclides analyzed
for were detected above background or the PRGs. The TAL metals results had not been
received from RFEDS by the time this report was prepared. - The TCL volatiles acetone,
carbon tetrachloride, and chloroform were detected but were sxgmﬁcantly below the
PRG. The TCL semivolatiles ﬂuoranthene and pyrene were detected but did not exceed
the PRG. No other TCL semivolatiles were detected. Hexavalent chromium results had
not been received from RFEDS by the time this report was prepared.

In the groundwater sample from this boring (GWG1729JE) the radionuclides U-233/234,
U-235, and U-238 had detectable activity above their respective background values. In
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‘addition, Ra-226, U-233/234, and U-238 activities exceeded their PRG values. The TAL
~ metal selenium exceeded its background concentration. Beryllium exceeded its PRG, but

not its background value. Arsenic exceeded both its background and PRG values. The

‘TCL volatiles acetone, caﬂaon .tetrachloride, chloroform, methylene chloride, and PCE

were detected. Carbon tetrachloride, chlorofoml,‘ and PCE exceeded their PRGs, with
carbon tetrachloride and chloroform exceeding their PRGs by more than three orders of
magnitude and PCE exceeding its PRG by nearly one order of magnitude (T able 3-20).
The TCL semivolatiles bis(2-ethylhexyl)phthalate, fluoranthene, phenanthrene, and pyrene
were detected; however, bis(2-ethylhexyl)phthalate was also detected in the blank.
Fluoranthene and pyrene were detected at concentrations significantly below their PRGs,
and phenanthrene was detected at a concentration of 2 pg/L, but a PRG has not been
established for this chemical. TOC was detected at a concentration of 6.25 mg/L.

The lack of contaminants in the soil samples from above the water table, compared to the
contaminants detected in the soil sample from below the water table and the groundwater
sample, suggests that the waste streams historically contained in Tanks T-9 and T-10 may
have impacted the groundwater in this area; or since this boring is located upgradient of

the tanks, the contaminants in the groundwater may be from sources further upgradient.

~ Borehole 02895. This borehole was located adjacent to the southeast corner of Tanks T-9

and T-10 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was

encountered at 5.8 fect, bedrock was encountered at 22.0 feet, and the borehole was

_ dﬁlled to a depth of 24.0 feet. Soil samples were collected at ground surface (0.0 to 6.0

inches), ‘above the groundwater table (4.6 to 6.9 feet), and above the bedrock/alluvial
contact (20.0 to 22.5 feet). Recovery from 12.0 to 20.0 feet was very poor because of the
cobbly nature of the soils and the absence of any fines. Water samples were collected
once groundwater was encountered. Recovery was sufficient to collect a complete
analytical suite for each sample collected. ‘
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In the soil sample from 0.0 to 6.0 inches (BHG4957JE), Am-241 and Pu-239/240
activities were detected above background but‘ below the PRG. No other radionuclides
were detected above background. Lead and zinc were the only TAL metals detected at a
concentration greater than background. No metals were detected above the PRGs. No
TCL volatiles were detected. Several TCL semivolatiles were detected (Table 3-19) but
none were above PRGs. Hexavalent chromium was not detected in the original sample,

but was detected in the duplicate at a concentration of 0.86 mg/kg.

In the soil sample from 4.6 to 6.9 feet (BHG4960JE), none of the radionuclides analyzed
for were detected above background or the PRGs. Americium-241 and U-235 results had
not been received from RFEDS by the time this report was prepared. No TAL metals
were detected above background concentrations. The only TCL volatiles detected were
2-butanone (below the PRG), and 4-methyl-2-pentanone at a concentration of 43 pg/kg.
A PRG for 4-methyl-2-pentanone has not been established. No TCL semivolatiles were
detected. Hexavalent chromium was not detected. '

In the soil sample from 20.0 to 22.5 feet (BHG4961JE), Am-241 was the only
radionuclide detected above the background concentration. The Am-241 detected did not
exceed the PRG. No TAL metals were detected above background concentrations. The
only TCL volatiles detected were acetone and carbon tetrachléride. Acetone did not
exceed the PRG, but carbon tetrachloride, at a concentration of 25,000,000 pg/kg,
exceeded the PRG by nearly two orders of magnitude. The dilution required to get an

. accurate carbon tetrachloride result ma'.y. have masked the detection of other volatiles.

Table 3-19 shows that all volatile results, except carbon tetrachloride, were- below -
1,600,000 pg/kg. Hexachlorobutadiene. and hexachloroethane were the only TCL
semivolatiles detected, neither of which exceeded the PRG. Hexavalent chromium was

not detected.
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'In the groundwater sample from this boring (GWG1718JE) the radionuclide U-235 had

detectable activity above the background value. Americium-241, Pu-239/240, Ra-226, U-
233/234, and U-238 activities exceeded both background and lPRG values. The TAL
metals aluminum, barium, copper, iron, lead, magnesium, mercury, potassium, sodium,
strontium, and zinc exceeded their background concentrations (Table 3-20). Beryllium
exceeded its PRG, but not its background value. Manganese exceeded both its
background and PRG values. No TCL volatiles were detected. Several TCL

) sgmivolatiles were detected; however, none of them exceédéd their PRG. A PRG has not

been established for 2-methylnaphthalene, 4-methylphenol, carbazole, or phenanthrene,
which were detected at concentrations of 100 pg/L, 150 pg/L, 1 ug/L and 12 pg/L,
réspectively. TOC was detected at a concentration of 67 mg/L. A PRG has not been

established for TOC.

The lack of contaminants in the soil samples from above the water table, compared to the
contaminants detected in the soil sample from below the water table and the groundwater
sample, suggests that the waste streams historically contained in tanks T-9 and T-10 niay

have impacted the groundwater in this area.

Borehole 02995. This borehole was located adjacent to the northeast corner of Tanks T-9
and T-10 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was
initially encountered at 9.0 feet, bedrock was encountered at 26.5 feet, and the borehole
was drilled to a depth of 28.0 feet. Soil samples were collected at ground surface (0.0 to
6.0 inches), above the groundwater table (8.0 to 9.4 feet), and above the bedrock/alluvial
contact (26.-0 to 27.8 féet). The depth to groundwater, measured again after the water
sample was collected, rbse to 4.9 fc_aet. Recovery from 16.0 to 26.0 feet was very poor
because of the absence of any fines. Water samples were collected once grodndwater was
encountered. Recovery was sufficient to collect a complete analytical suite for each soil

sample acquired, but the water table did not yield sufficient quantity to collect a complete

analytical suite. Hexavalent chromium and water quality parameters were not collected.

HAWP\FLATS\RMRS\DATSUM3.DOC 10/12/95 ‘ Final




PR
[ -
AT

78

Rocky Flats Environmental Technology Site Document No. RFP/ERM-95-0000
Operable Unit No. 9 Outside Tanks Section: 3.0 Page 54 of 119

In the soil sample from 0.0 to 6.0 inches (BHGA4958]E), no radionuclides were detected

‘above background or PRGs. No TAL metals were detected at a concentration greater

than background or PRGs. No TCL volatiles were detected. Several TCL semivolatiles
were detected (Table 3-19) but none were above PRGs. Hexavalent chromium was not
detected.

In the soil sample from 8.0-9.4 feet (BHG4962JE), none of the radionuclides analyzed for
were detected above background or the PRGs. No TAL metals were detected above
background or PRG concentrations. The TCL volatiles carbon tetrachloride, chloroform,
and chloromethane were detected at concentrations of 17 pug/kg, 1 pg/kg, and 4 pg/ke,
respectively, but did not exceed the PRGs. Nb TCL semivolatiles were detected.

Hexavalent chromium was not detected.

In the soil sample from 26.0-27.8 feet (BHG4963JE), none of the radionuclides analyzed
for were detected above background or the PRGs. No TAL metals were detected above
background concentrations. No TCL volatiles were detected, but it appears that the

~ detection of volatiles may have been masked by the dilution required to get an accurate

carbon tetrachloride result. "'I'able 3-19 shows that all volatile results were below 640,000
ug/kg. Hexachlorobutadiene, hexachloroethane, and naphthalene were the only TCL
semivolatiles detected, none of which exceeded the PRG. Hexavalent chromium was not
detected. |

13

In the groundwater sample from this boring (GWG1719JE) the radionuclides gross alpha,
gross beta, and U-235 had detectable activity above the background value. Radium-226,

- U-233/234, and U-238 activities exceeded both background and PRG values. Americium-

241 results had not been received from RFEDS at the time this report was prepared. The -
TAL metals calcium, chromium, cobalt, copper, iron, lead, lithium, magnesium, mercury,
nickel, potassium, sodium, stfontium,' and zinc exceeded their background concentrations.
Antimony and beryllium exceeded their PRG, but not their background concentration.
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Aluminum, arsenic, barium, tﬁanganeSe, and vanadium exceeded both their background

“and PRG values. The TCL volatiles acetone, carbon tetrachloride, chloroform, methylene

chloride, and PCE were detected and carbon tetrachloride, chloroform and PCE
detections exceeded PRGs. The TCL semivolatiles bis(2-ethylhexyl)phthalate, -
fluoranthene, phenanthrene, and pyrene were detected, all at a concentration of 2 pg/L.
All of the detections were below PRGs as well as estimated values. Bis(2-
ethylhexyl)phthalate was also detected in the blank. TOC was detected at a concentration

of 29.7 mg/L. A PRG has not been established for TOC. There was insufficient

groundwater available to collect a sample for hexavalent chromium or water quality

parameters.

The downgradient location of this boring suggesto that it would be the most severely
impacted by contaminants from Tanks T-9 and T-10. However, the contamination
detected does not appear to be any more extensive than that detected in BH_02695 or
BH_02895. The contaminants detected in the groundwater sample suggest that the waste
streams historically contained in Tanks T-9 and T-10 may have impacted the groundwater
in this area, or the contamination could have come from another IHSS/OU upgradient
from these tanks.

3.6.4 Tank Characterization

The vault to the T-9 and T-10 tanks measured roughly 15 feet along the north-south axis
by about 20 feet and was approximately 8 feet deep. The four metal lids on the vault roof,
which measured about 36 inches square, had radiological placards indicaﬁng that the vauit
was a Radiological Control Area (RCA).

Tank T-9 is used as plenum deluge catch tanks for Building 776. It was noted that a 6-
inch pipe leading into the vault from the south wall, labeled “To (Buildings) 776/777/778,”
emptied into the T-9 and T-10 tanks controlled by manual valves. One valve leading into
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the T-9 (west) tank was in the open ﬁosition, and all other valves to the other tanks were
closed at the time of inspection. However, no lockout or tagout was observed. It is
presumed that the T-9 tanks have some overflow between them since both tanks are used
as plenum deluge catch tanks, but the flow can only directly enter the T-9 (west) tank.

A pipe approximately 2 inches in diameter connected the T-10 tanks to pumps that then

connected through one common bipe to the pumps of the T-9 tanks. This same pipe also
branched to three pipes on the north wall of the vault. The only pipe still dpparently
connected was to the far westem'pipe; the other two pipes had been capped, although one
branch of this pipe fed through a valve to a fire hose. The three pipes on the north wall of
the vault were labeled “To 774, 207 [T-29], and Solar Ponds.”

The vault had water staining on the floor and on the walls, which indicates that surface
water runoff or groundwater intrusion is likely. The sludge in Tank T-10 (east), discussed
below, also had divots directly below the cover, which indicates that water from the vault

had dripped onto the sludge through the covers.

3.6.4.1 Tank T-9

Tank T-9 had two identical tanks, one lying west of the other. An 8-inch steel diamond-
plate inspection cover was removed from each tank’s 4-foot steel diamond-plate cover to
visually inspect the tank and to collect samples. The 4-foot cover was not removed
because of health and safety concerns and because removal of this cover would probabiy
not have significantly expanded the field of view. The visual inspection of these two tanks
was therefore limited because the tanks extended away from the inspection cover and a
concréte header blocked much of the view. It was noted that the pumping mechanism in
both tanks seems in good repair and the paint on the pumps and piping were intact.
Liquid-level float mechanisms were present in both tanks, but the mechanisms did not

seem operatiorial.
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The walls to the T-9 tanks that -could be visually inspected appeared in satisfactory
condition. However, the walls that could be visually inspected were the walls between the
T-9 tanks and the walls between the T-9 and T-10 tanks; the exterior walls to the T-9
tanks could not be viewed. One area in the T-9 (east) tank near the top of the ladder-
rungs appeared to have been painted at some point and is now peeling; this was not
observed in the T-9 (west) tank. Several liquid level stains on the walls of the tanks
indicated that the liquid level had fluctuated. The steel ladder-rungs in the tanks were
significantly rusted.

A Teflon® dipper was used to collect the liquid samples out of both the T-9 (east) and T-9

(west) tanks. Sample medium was transferred from the dipper to the sample containers

directly over the tank openings so that the liquid would fall back into the tanks. As an
added precaution, pigpens were constructed around the tank openings to contain
incidental spillage. The aqueous phase samples collected from the T-9 tanks were
analyzed for gross alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,
TAL metals, hexavalent chromium, TCL volatiles, and TCL semivolaiiles.

No organic vapors were detectéd before or during the sampling events (Appendix F).
Colorimetric tubes indicated that carbon tetrachloride was below the detection capabilities
of the tube in both T-9 tanks (Appendix F).

Table 3-21 lists detected constituents, reported concentrations, and sample locations for
both T-9 and T-10 tank liquid samples. Complete analytical results are included in

Appendix E..

Tank T-9 (east) Liquid Sample Results. About 1 foot of a clear liquid was found in the T-

9 (east) tank. No significant sediment was found on the base of the tank other than some

unconsolidated fine material that went into suspension as soon as the liquid was agitated.

The sump was not assessed for sediment or sludge.
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Analytical ‘ results for the sample from this tank (TNGOO019JE) indicate that every
radionuclide analyzed for, with the exception of Ra-226, had a positive activity (Table 3-
21). Americium-241, gross alpha, gross beta, Pu-239/240, U-233/234, U-235, and U-238
had elevated activities. All of the TAL metals analyzed for were detected, except for
antimony, cadmium, chromiuin, cobalt, lead, mercury, silver, thallium, tin, and vanadium.
Most of the detections indicate trace concentrations with the exception of lithium,

beryllium, selenium, and sodium, which appear to be elevated. No TCL volatiles were

“detected. No TCL semivolatiles were detected. No hexavalent chromium was detected.

Tank T-9 (west) Liquid Sample Results. About 4 inches of a clear liquid was found in the
T-9 (west) tank. No significant sediment was found on the base of the tank other than
some unconsolidated fine material that went into suspension as soon as the liquid was

agitated. The sump was not assessed for sediment or sludge.

Analytical results for the sample from this tank (TNGO020JE) indicate that every
radionuclide analyzed fdr, with the exception of Ra-226,.had a positive activity (Table 3-
21). Americium-241, gross alpha, gross beta, Pu-239/240, U-233/234, U-235, and U-238
had elevated activities. All of the TAL metals analyzed for were detected, except for
antimony, cadmium, chromium, lead, mercury, silicon, thallium, tin, and vanadium. Most
of the detections indicate trace concentrations with the exception of lithium, befyllium,
potassium, selenium, and sodium, which appear to be elevated. No TCL volatiles were
detected. The TCL ‘semivolatile bis(2-ethylhexyl)phthalate was detected, at a
concentration of 17 ug/L. No hexavalent chromium was detected.

3.6.4.2 Tank T-10

Tank T-10 has two identical tanks; one lying west of the other. An 8-inch steel diamond-
plate inspection cover was removed from each tank’s 4-foot steel diamond-plate cover to

visually inspect the tank and to collect samples. The 4-foot cover was not removed
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because of health and safety concerns and becausé removal of this cover would probably
not have significantly expanded the field of view. Much of the T-10 tanks could be
viewed except the far east wall of the T-10 (east) tank and the west wall of the T-10
(west) tank.

A potential breach in the south wall of the T-10 (east) tank was noted about 1 foot west of

‘the southeast corner of the tank. This area of the tank cannot be fully viewed from the

inspection cover, but the hole appears to be about 8 inches long and about 4 inches high,

and the concrete around this hole is crumbling.

Several liquid-level stains on the walls of the tanks indicated that the liquid level had
fluctuated. The steel ladder-rungs in the tanks were significantly rusted. '

A Teflon® dipper was used to collect the liquid samples from the T-10 (west) tank.

Sample medium was transferred from the dipper to the sample containers directly over the

“tank opening so that the liquid would fall back into the tanks. A Teﬂon" dipper was used

to collect a volatile organic analysis sample aliquot from the sump in the T-10 (east) tank,
but a peristaltic pump was then used to collect all other liquid samples. As an added
pr@uﬁom pigpens were constructed around the tank openings to contain incidental
spillage. Both the aqueous phase samples and the sludge samples were analyzed for gross

‘alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240, TAL metals,

hexgvalent chromium, TCL volatiles, and TCL semivolatiles.

No organic vapors were detected before or during the sampling events other than the
organic vapor detected at times during the collection of the liquid in Tank T-10 (east)
Colorimetric tubes indicated that carbon tetrachloride was below the detection capabilities
of the tube in both T-10 tanks.
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Tank T-10 (west) Liquid Samp‘le Results. Approximately 2 feet of a clear liquid was
found in Tank T-10 (west). No significant sediment was found on the base of the tank

other than some unconsolidated fine material that went into suspension as soon as the

liquid was agitated. The sump was not assessed for sediment or sludge.

No organic vapor was detected using in-field instruments during the collection of the

liquid in Tank T-10 (west) using the peristaltic pump (Appendix F).

Analytical results for the sample from this tank (TNGO024JE) indicate that every
radionuclide analyzed for, with the exception of gross alpha, had a positive activity.
Americium-241, gross alpha, Pu-239/240, U-233/234, U-235, and U-238 had significantly

‘elevated activities. All of the ‘TAL metals analyzed for were detected, except for

antimony, beryllium, mercury, molybdenum, silver, thallium, and vanadium. Most of the
detections indicate trace concentrations with the exception of cadmium and cobalt, which
were slightly elevated; ‘and calcium, copper, lithium, manganese, nickel, potassium,
sodium, strontium, and zinc, which appear to be significantly elevated. The only TCL
volatiles detected was TCE at a concentration of 7 pg/L. The TCL semivolatile bis(2- :
ethylhexyl)phthalate was detected at a concentration of 3 pg/L. No hexava'le’nt chromium
was detected. |

Tank T-10 (east) Liquid Sample Results. Water was found almost filling the sump to the
T-10 (east) tank but no liquid was found on the floor of the tank. The sump measures
about 3.3 feet by 5.5 feet and about 1.25 feet deep according to the as-built drawing, so
the total volume of the sump is about 150 gallons (DOE 1984). Thls liquid was sampled.

Analytical results for the sampie from this tank (TNGOO032JE) indicate that every
radionuclide analyzed for, with the exception of gross alpha and Ra-226, had a positive

activity (Table 3-21). Americium-241, Pu 239/240, U-233/234, U-235, and U-238 had
elevated activities and gross alpha had significantly elevated activity. All of the TAL
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metals analyzed for were detected except for antimony, arsenic, beryllium, cadmium,

chromium, cobalt, mercury, molybdenum, selenium, silver, thallium, and vanadium. Most
of the detections indicate trace concentrations with the exception of nickel, which was
slightly elevated, and lithium, potassium, sodium, and ‘zinc, which appear to be
significantly elevated. The TCL volatiles 1,2-dichloroethene and acetone were detected at
concentrations of 12 pug/L and 5 pg/L, respectively. No other TCL volatiles were
detected. The TCL semivolatile bis(2-ethylhexyl)phthalate was detected at a
concentration of 43 ug/L; however, it was also detected in the blank. No hexavalent

chromium was detected.

Organic vapor was detected during the collection of the liquid in Tank T-10 (east) during
the use of the peristaltic pump. The fluid from the pump initially pulled up a colloidal

material, similar to soap scum, but then began pumping clear liquid. The organic vapors

 diminished as the liquid became clear, but increased whenever some of the colloidal

material was brought up. The monitoring of organic vapors was conducted in the sample
containers, which were preserved with concentrated nitric acid, possibly causing

interference with the PID readings.

Tank T-10 (east) Sludge Sample Results. A ’stainless steel trowel attached to a .
telescoping pole was used to collect the sludge from this location. A stainless steel 5-

milliliter (mL) spoon was used to transfer the sample aliquot into sample containers. The
sludge was estimated at about 1.0 to 2.0 inches deep in the T-10 (east) tank. The top 1/4
inch of the sludge was a muddy-brown color and had a silty texture. The remaining sludge
was a dark gray color and appeared more colloidal, but with parts that seemed to have a
silty-sand texture.

The sludge directly under the inspection cover was observed to have divots in the surface.

It is suspected that these divots are a result of water dripping from the cover onto the
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sludge. The other areas of the sludge had deep cracks up to-about 1 inch aé:ross that gave
the sludge the appearance of a cracked-dry desert soil. '

The sludge samples were sent to the 559 laboratory for analysis because of the high
radiation screening levels. These results were not been received in time for incorporation
into RFEDS data packages and this report. Appendix E includes the raw laboratory

results.
3.7 TANKS T-11 AND T-30

Tanks T-11 and T-30 are located on the east side of Building 707 in the 700 Area within
Building 731, which is referred to as the Building 707 Process Wasfe Pit (Figure 3-12).
Tank T-11 is composed of two 2,000-gallon concrete tanks within Building 731. Tank T-
30 consists of a 23,111-gallon underground concrete structure and a 100-gallon concrete

sump.
3.7.1 Historical Information

Tanks T-11 and T-30 were installed in 1959. In 1975, the concrete tanks were partiélly
removed. The concrete wall separating the two tanks was removed ﬂong with part of the
concrete tank surface and new concrete was poured into the old process waste tanks and
the lOO;gallon sump. Currently, the area of the old process waste tanks serves as a
secondary containment for the Building 707 process waste and plenum deluge tanks
(Jacobs 1994).

Original Waste streams for these tanks originated from Building 707, including solvents,
radionuclides, metals, and other wastes (Jacobs 1994).
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A 100-gallon steel tank, which was not within the scope of this investigation, is reportedly
filled with Raschig rings and was used to contain fire deluge from Building 707 but did not
reportedly receive process waste. The piping that connected with this tank was removed

- in 1975. Any leak from this tank would have flowed to the T-11 and T-30 tanks (Jacobs

1994).
3.7.2 Radiological Surveys

The following is a brief summary of the Nal and HPGe surveys conducted around Tanks
T-11 and T-30. Nal survey locations and results are shown in Appendix D. HPGe survey

locations are shown on Plate 2; HPGe results are presented in Appendix C.

3.7.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey.' No HPGe survey locations within 75 feet (the
approximate radius of influence for the in situ HPGe instrument) of Tanks T-11 and T-30

currently exist.

Sodium Jodide Survey. Twenty-nine Nal locations were surveyed around Tanks T-11 and
T-30 on a 10-foot grid. Of these, 13 locations were statistically distinguishébie above
background (activities ranging between 2,064 to 3,082 cpm with a background of only
1,876 cpm). These locations are primarily located adjacent to Building 707 (east side
within 3.0 to 4.0 feet) and on the north side of Building 731 (Tank T-11 and Tank T-30
vault entrance and housing). It should also be noted that it was determined these higher
readings are probably because of shine from Building 707 and Building 731 where
plutonium is processed and stored. Activities around the tanks ranged from 1,500 to
1,900 cpm. '
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3.7.2.2 Tank Area Surveys

A radiological contamination survey of the T-11 and T-30 tanks and the Building 731
vault was conducted by personnel from Building 707 under supervision of environmental

personnel. These results are discussed in Section 3.7.4.

3.7.3 Borehole Investigations/Groundwater Survey

~ Four boreholes were drilled around Tanks T-11 and T-30. Borehole locations are

presented in Figure 3-12. Three soil samples were collected from the following locations:
ground surface (before drilling), above bedrock or 1 foot b_éiow the base of the tank
(estimated at 13.0 to 15.0 feet), and 1 foot below bedrock/alluvial contact. If
encountered, gro(mdwater was sampled using a HydroPunch® sampler. Figure 3-1,
Examples 1, 2, and 4 depict the sarhpling rationale for borehole drilling at Tanks T-11 and
T-30. Soil samples were analyzed for gross alpha,' gross beta, U-233/234, U-235, U-238,
Am-241, Pu-239/240, TAL metals, TCL volatiles, TCL semivolatiles, and tantalum. In
addition, water samples were analyzed for the same analytes as above with additional
water quality parameters including fluoride, nitrate, nitrite,. sulfate, chloride, TOC, pH, and
specific conductivity. A summary of the analytical parameters is shown in Tables 2-1
through 2-4. Tables 3-22 and 3-23 list detected constitﬁents, 'reported concentrations, and
sample locations for the borehole and groundwater samples, respectively. Complete
analytical results are included in Appendix E. Figure 3-13 displays :borehole and
groundwater sample results that exceed established PRGs and background concentrations. .
Borehole logs are presented in Appendix B. ..

Because of limited recovery in some boreholes, the sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the

borehole sampling.
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Borehole 03095. " This borehole was located adjacent to the north side of Building 731,
approximately 5 feet east of the location specified in OU9 Technical Memorandum 1
(DOE 1994a). Borehole BH_03095 was offset becguse of underground and overhead
utilities. Groundwater was initially encountered at "15.7 feet (1.7 feet into bedrock),
bedrock was encountered at 14.0 feet, and the borehole was drilled to a depth of 16.0 feet.
Soil samples were collected at ground surface (0.0 to 6.0 inches), above the groundwater
table/bedrock (10.4 to 14.0 feet), and below the bedrock/alluvial contact (15.2 to 16.0

feet). Water samples were collected once groundwater was encountered. The depth to
_groundwater, measured the next day, rose to 14.8 feet. Recovery was sufficient to collect

" a complete analytical suite for each soil sample collected, but the water yxeld was only-

suﬂicnent to collect a volatile sample.

No radionuclides, organics, or TAL metals were detected at levels exceeding background
or PRGs in the soil sample from 10.4 to 14.0 feet (BHG4981JE), or in the soil sample
from 15.2 to 16.0 feet (BHG4982JE).

In the soil sample from 0.0 to 0.5 feet (BHG4967JE), silver exceeded background but was
significantly lower than the PRG. |

The groundwater sample from this boring was the only water sample obtained from the
four borings around Tanks T-11 and T-30. Water yield was only sufficient to collect a

~ volatile sample (GWG1723JE). Carbon tetrachloride, chloroform, and PCE all exceeded

their specific PRGs. Volatiles found are consistent with the prior use of Tanks T-11 and
T-30 to store waste solvents.

Borehole 03195. This borehole was located adjacent to the southwest corner of Tank T-
11 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 12.2 feet and the borehole was drilled to a depth of 14.0 feet. Groundwater

was not encountéred. Soil samples were coﬂectéd at ground surface (0.0 to 6.0 inches),
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above the bedrock/alluvial contact (10.0 to 13.0 feet), and below the bedrock/alluvial
contact (13.0 to 14.0 feet). Recovery was sufficient to collect a complete analytical suite
for each sample collected.

Four borehole sample suites were taken at BH_03195. No organics were detected at

levels exceeding background or PRGs in any of the soil samples.

* The metal silver was detected at a level exceeding background in the soil sample from 0.0

to 0.5 feet (BHG4968JE and BHG4969JE [duplicate]), but was significantly lower than
the PRG. In the duplicate sample, the metal copper and the radionuclide Am-241 were
detected at levels greater than background concentrations. These results were

unconfirmed by the rw] samples, and were both significantly lower than the specific PRGs.

No organics, radionuclides, or TAL metals were detected at levels exceeding background
or PRGs in the soil sample from 10.0 to 13.0 feet (BHG4975JE). |

The metal lead and radionuclide Am-241 were dete&ed at levels‘exceeding background in
the soil sample from 13.0 to 14.0 feet (BHG4976JE). The Am-241 result was
significantly lower than the PRG.

Groundwater was not encountered, and therefore not sampled.

Borehole 03295. This borehole was located about 10 feet south of the southeast corner of
Tanks T-11 and T-30, approximately 9 feet south-southwest of the original location
specified in OU9 Technical Memorandum 1 (DOE. 1994a). Borehole BH_03295 was
offset in order to avoid a security alarm line. Bedrock was encountered at 11.0 feet, and
the borehole was drilled to a depth of 14.0 feet. Groundwater was not encountered. Soil

- samples were collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial

contact (6.0 to 7.0 feet), and below the bedrock/alluvial contact (11.0 to 12.0 feet). Poor
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recovery from 7.0 to 11.0 feet prevented a sample from being collected directly above the
bedrock/alluvial contact. Recovery was sufficient to collect a complete analytical suite for
each sample collected except for the sample from 6.0 to 7.0 feet. At this location, metals

and tantalum samples were omitted.

No organics were detected at levels exceeding background or PRGs in the soil sample
from 0.0 to 0.5 feet (BHG4970JE). Copper, silver, and the radionuclide Am-241 all
exceeded background concentrations, but were all significantly lower than their specific
PRG.

A}

No organics or radionuclides were detected at levels exceeding background or PRGs in
the soil samples from 6.0 to 7.0 feet (BHG4973JE). Metals were not sampled because of

insufficient yield.

No organics, radionuclides, or TAL metals were detected at levels exceeding backgroundk
or PRGs in the soil sample from 11.0 to 12.0 feet (BHG4974JE).

Groundwater was not encountered, and therefore was not sampled.

Borehole 03395. This borehole is located 8 feet from the northeast corner of the 731
Building Tanks T-11 and T-30, approximately 7 feet northwest of the original location
specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at
7.0 feet and the borehole was drilled to a depth of 10.0 feet. -Groundwater was not
encountered. Soil samples were collected at ground surface (0.0 to 6.0 inches), above the
bedrock/alluvial contact (6.0 to 7.0 feet), and below the bedrock/alluvial contact (8.1 to
9.1 feet). Recovery was sufficient to collect a complete analytical suite for each sample
collected.
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. No organics, radionuclides, or TAL metals were detected at levels exceeding background

or PRGs in the soil samples from 0.0 to 0.5 feet (BHG4971JE), 6.0 to 7.0 feet
(BHG4977JE), and from 8.1 to 9.1 feet (BHG4978JE).

Groundwater was not encountered, and therefore was not sampled.

~ 3.7.4 Tank Characterization

Tanks T-11 and T-30 were visually inspected and noted to be painted with no detected
cracks. The tanks serve as secondary containment for the Building 707 process waste and

plenum deluge tanks, but no staining was noted within the area.

Organic vapor was not detected on any in-field instruments (Appendix F). Respirable

airborne particulate levels were also below background.

Ten smear samples for removable radiological céntamin,ation v;ere collected by Building
707 personnel under the direction and supervision of the investigation team members.
Three swipe samples for removable radiclogical contamination were also collected. These
data were not processed' t_hrough RFEDS and are not included in either the tables or

figures because samples were collected and read by Building 707 personnel.

The swipe is a 4,100 cm’ piece of material that is physically rubbed against an area to
collect removable matrix. All of the swipe samples indicated removable radiological
contamination below 250 cpm (Appendix F). '

The smear samples were collected from an area of approximately 100 cm? . Removable-
beta contamination ranged from 35 to 46 dpm/100 cm’, which is approximately

background for this instrument. Removable alpha contamination was at or below 3

dpm/100 cm? for eight of the 10 smear Mples collected.
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However, a smear -collected from the northeast corner of the T-11 (east) tank reported
removable alpha contamination at'39 dpm/100 cm®. Another smear collected from'the
northwest side of the T-11 (east) tank reported removable alpha contamination at 644
dpm/100 cm®. Building 707 was notified of the discovered removable contamination in
Building 731, and decontamination procedures were then implemented by the building

personnel.

3.8 TANKS T-14 AND T-16

~ Tanks T-14 and T-16 are located in the 700 Area on the east side of Building 774

underlying a chemical storage shed (Figure 3-14). Tank T-14, which is designated i)y
RFETS as Tank 68, is a 30,000-gallon concrete underground tank. Tank T-16 consists of
two 14,000-gallon concrete underground tanks underlying the chemical storage shed to
the north of Tank T-14. The northernmost T-16 tank, which will be referred to as T-16

(north), is desigﬁated by RFETS as Tank 66 while the other T-16 tank, which will be

referred to as T-16 (south), is designated by RFETS as Tank 67.

'3.8.1 Historical Information

These tanks were installed in 1952 and were reportedly abandoned in November 1989
(Jacobs 1994). The Historical Release Report (DOE 1992b) indicates that the tanks were
to be closed in compliance with RCRA closure requirements, although confirmation of this
is unavailable. These tanks were reportedly removed from the list of RCRA-permitted or
RCRA interim-status tanks before closure was 'cond'ucted and were then transferred to
OU9Y. The tanks received waste streams from Building 774, the Process Waste Treatment
Facility, mcludmg acids, bases, radlonuchdes metals, and other wastes from RFETS

processes. Releases from the tanks have been documented, speclﬁcally from tank

overflow in 1980 and 1981 (DOE 1992b).
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3.8.2 Radiological Surveys

The following paragraphs summarize the Nal and HPGe surveys conducted around Tanks
T-14 and T-16. Nal survey locations and results are shown in Appendix D. HPGe survey

locations are shown on Plate 2 and HPGe results are presented in Appendix C.

3.8.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey. Two HPGe stations, Sites 9J-9 and 9K-9, are located

adjacent to Tanks T-14 and T-16. No evidence was provided to indicate anomalous -
activities for K-40, Ra-226, U-235, Cs-137, or Pu-239/240. Both 9J-9 and 9K-9 showed

slightly elevated Th-232 levels at 1.64 (+ 0.01 percent) and 1.38 (+ 0.01 percent) pCi/g,

respectively. At Survey Site 9K-9, U-238 was slightly elevated at 2.6 (+ 0.2 percent)

pCi/g. Sites 9J-9 and 9K-9 also exhibited elevated Am-241 levels of 1.6 (+ 0.1 percent)

and 3.8 (+ 0.1 percent) pCi/g, respectively.

Sodium Iodide Survey. Twenty-one Nal survey sites, taken on a 10-foot grid, were
located directly adjacent to Tanks T-14 and T-16. Five of the 21 sites encountered
activities statistically distinguishable above background levels; these are randomly located
throughout the survey area. Activities around the tanks ranged from 2,000 to 3,100 cpm

with background readings in the same range.

3.8.2.2 Tank Area Surveys

A radiological contamination survey was conducted of the area around ih@ T-14 and T-16
tanks before tank characterization (Appendix F). While no removable radiological
contamination was noted on the concrete surface near the underlying T-14 and T-16
tanks, a direct survey for fixed and removable ‘alp'ha and beta contamination indicated
significant fixed alpha contamination. The contamination survey for fixed and removable
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alpha indicated activities ranging from 118 dpm/100 cm® to about 4,500 dpm/100 cm’
(Appendix F). The areas with the highest fixed and removable alpha contamination seem
to be located to the south of the manhole for Tank T-14, near Door 10 of Building 774,
and near Door 11 of Building 774 (Figure 3-14). The Building 774 shift manager was
notified of these findings and the area was painted by building personnel to encapsulate the
radiological contamination after the OU9 tank sampling in this area was complete.

The dose rate above Tanks T-14 and T-16 (south)'prior to removing the manway cover
was reported to be 14 and 12 microrem per hour, respectively; the dose rates were 400
and 1,200 microrem per hour when measured inside of the tank manways, respectively
(Appendix F). The dose rate inside of Tank T-16 (north) was 1,000 microrem per hour.

3.8.3 Borehole Investigations

Five boreholes were drilled around Tanks T-14 and T-16. Borehole and tank sludge/liquid
locations are presented in Figure 3-14. Because cbntaminated soils have becn detected
previously in this area, soil samples were collected from the following locations: ground
surface (before drilling), and one composite sample at each 2-foot interval to a &epth of 10
feet below the base of the tank, or until bedrock was encountered. Soil samples were
analyzed for gréss alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,

TAL metals, TCL volatiles, TCL semivolatiles, hexavalent chromium, and tantalum.

Groundwater was not encountered. A summary of the analytical parameters for all media
is shown in Tables 2-1 through 2-4. Tables 3-24 and 3-25 list detected constituents,
reported concentrations, and sample locations for the borehole and tank sludge/liquid
samples, respectively. Complete analytncal results are included in Appendix C. Figure 3-
15 displays borehole sample results that exceed established PRGs and background

concentrations. Borehole logs are presented in Appendix B.
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Because of limited recovery on some boreholes, the sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the
borehole sampling.

Borehole 03495. This borehole was located adjacent to the northeast corner of Tank T-
16 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 8.5 feet and the borehole was drilled to a depth of 10.0 feet. Soil samples
were collected at ground surface (0.0 to 6.0 inches), from 2.4 to 5.7 feet, 6.0 to 7.4 feet,
and 8.0 to 8.5 feet. Because of recovery variations, it was not possible to collect a
composite sample at every 2-foot interval. Récovery was sufficient to collect a complete
analytical suite for each soil sample collected.

Four borehole sample suites were taken at BH_03495. No radionuclides, organics or TAL
metals were detected at levels exceeding background or PRGs in any of the four soil
samples collected (Table 2-24).

Groundwater was not encountered, and therefore was not sampled.

Borehole 03595. This borehole was located adjacent to the southeast corner of Tank T-
16 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 9.6 feet and the borehole was drilled to a depth of 10.0 feet. Soil samples
were collected at ground surface (0.0 to 6.0 inches), from 2.0 to 5.2 feet, 6.0 to 8.4 feet,
and 8.4 to 9.6 feet. Because of recovery variations, it was not.possible to collect a
composite sample at every 2-foot iﬂterval. Recovery was sufficient to collect a complete

analytical suite for each soil sample collected.

Four borehole sample suites were taken at BH_03595. No organics or TAL metals were
detected at levels exceeding background or PRGs in any of the soil samples. '
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'The-radionuclides Am-241 and Pu-239/240 were detected at levels exceeding background

in the soil sample from 0.0 to 0.5 feet (BHG4879JE), but both were significantly lower
than their specific PRGs. Americium-241 was also detected above background in the soil

- sample from 2.0 to 5.2 feet (BHG4930JE), but again was significantly lower than the

PRG.

Plutonium-239/240 and Am-241 were also detected in samples taken from water and
sludge inside Tanks T-14, T-16 (south), and T-16 (north). BH_0359S is downgradient
from all three tanks. '

Groundwater was not encountered, and therefore was not sampled.

Borehole 03695. This borehole was located adjacent to the southeast corner of Tank T-
14 as specified in OU9 Technical Memorandum 1 (DOE 1994a). The borehole was drilled
to a depth of 14.0 feet. Soil samples were collected at ground surface (0.0 to 6.0 inches),

" from 0.5 to 2.5 feet, 4.0 to 6.5 feet, 6.5 to 8.9 feet, and 10.0 to 13.2 feet. Because of

. Tecovery variations, it was not possible to collect a composite sample at every 2-foot

interval. Recovery was sufficient to collect a complete analytical suite for each soil sample

collected.

Five borehole sample suites were taken at BH_03695. No organics were detected at
Jlevels exceeding background or PRGs in any of the five soil-sampling intervals (Table
3-24). :

The metals barium and lead were detected at levels exceeding background in two of the
five samples, from 0.0 to 0.5 feet (BHG4880JE) and from 0.5 to 2.5 feet (BHG4925]E).
The metal silver was also detected in the soil sample from 0.0 to 0.5 feet at a level
exceeding background.
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The radionuclides Am-241 and Pu-239/240 were detected at levels exceeding background
concentrations in four of the five sampling intervals. The results were significantly higher
than background for the sampling intervals 0.0 to 0.5 feet and 0.5 to 2.5 feet, but were all
lower than their specific PRGs. Results for the interval 4.0t0 6.5 feet (BHG4926JE) were
below detection limits. Results for the intervals 6.5 to 8.9 feet (BHG4927JE) and 10.0 to
13.2 feet (BHG4928JE) for Am-241 and Pu-239/240 were above background but
significantly lower than their specific PRGs.

Because Pu-239/240 and Am-241 were also detected in samples taken from water and
sludge inside Tanks T-14, T-16 (south), and T-16 (north), and BH_03695 is downgradient
from all three tanks, these tanks may be a source of this subsurface soil contamination.

Groundwater was not encountered, and therefore was not sampled.

Borehole 03795. This borehole was located adjacent to the southeast comer of Tank
T-14 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 8.5 feet and the borehole was drilled to a depth of 12.0 feet (refusal). Soil

samples were collected at ground surface (0.0 to 6.0 inches), from 0.5 to 2.7 feet, S. Oto -

6.6 feet, and 10.0 to 10.9 feet. Because of recovery variations, ‘it was not possible to
collect a composite sample at every 2-foot interval. Recovery was not sufficient to collect
a complete imalytical suite for each soil sample collected. None of the samples except for
the ground surface sample had adequate recovery to collect the TCL metals, tantalum, and
hexavalent chromium samples In addition, the 10.0- to 10. 9-foot sample did not have

enough recovery to collect a TCL semlvolatlle

Four borehole sample suites were taken at BH_03795. No organics were detected at
levels exceeding background or PRGs in any of the four soil sampling intervals.
Semivolatiles were not sampled at the deepest of the four sample intervals (10.0 to 10.9

feet) because of msuﬂicnent recovery.
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The metal silver and the radionuclides Am-241 and Pu-239/240 were detected at levels
exceeding background in the sample interval from 0.0 to 0.5 feet (BHG4881JE). All were
less than their specific PRGs. Plutonium-239/240 was significantly less than its PRG.

No radionuclides or added metals were detected at levels exceeding background or PRGs

in the remaining three sample intervals. TCL metais, tantalum, and hexavalent chromium

were not sampled in the remaining three sample intervals because of inadequate recovery.

Because Pu-239/240 and Am-241 were also detected in samples taken from water and
sludge inside Tanks T-14, T-16 (south), and T-16 (north), and silver was detected in Tank
T-14, and BH_03795 is downgradient from Tank T-14, this tank could be a source of soil

contamination.

Groundwater was not encountered, and therefore was not sampled.

- Borehole 03895. This borehole was located adjacent to the southwcst comner of Tank T-

14 as specified in OU9 Technical Memorandum 1 (DOE 1994a). The borehole was drilled
to a depth of 14.0 feet. Soil samples were collected at ground surface (0.0 to 6.0 inches),
from 0.5 to 2.8 feet, 4.0 to 6.5 feet, 8.0 to 9.7 feet, and 10.0 to 12.9 feet. Because of
recovery variations, it was not possible to collect a composite sample at every 2-foot
interval. Recovery was sufficient to collect a complete analytical suite for each soil sample

collected.

1

Five sample suites were taken at BH_03895. No organics, radionuclides, or TAL metals
were detected at levels exceeding background or PRGs in any of the soil samples (Table
3-24). ' ’

Groundwater was not encountered, and therefore was not sampled.
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3.8.4 Tank Characterization .

Tank T-14 and tﬁe two T-16 tanks underlaid a 6oncrete slab that had no significant cracks
and otherwise appeared to be in satisfactory condition. However, as noted above, fixed
and removable alpha contamination was detected on the concrete around the tanks. Parts
of the concrete seemed to have some coating that had appeared to have worn off,
especially in high traffic areas. ' '

All of the manways to the tanks had a steel rail cage around three sides with two metal
chains restricting access from the front. Each manway had been silicone sealed shut. An

aluminum grate, weighing about 10 pounds, was present under each manway cover.

 Tank T-14 and Tank T-16 sludge samples were analyzed for gross alpha, gross beta, U-

233/234, U-235, U-238, Am-241, Pu-239/240, TAL metals,_ hexavalent chromium,
tantalum, TCL volatiles, and TCL semivolatiles. The aqueous phase samples from Tank
T-14 were analyzed for the same suite with the exception of tantalum. Tank T-16 residue
samples were analyzed fgr gross alpha, gross beta, U-233/234,.U-235, U-238, Am-241,
Pu-239/240, tritium, TAL metals, hexavalent chromium, tantalum, TCL volatiles, and
TCL semivolatiles. The aqueous phase samples' from Tank T-16 were analyzed for gross
alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240, tritium, TAL metals,
TCL volatiles, and TCL semivolatiles.

3

3.8.4.1 Tank T-14

Visual inspection of the T-14 tank was limited because no entry into the tank was made. -

However, liquid was noted extending in an arc about 8 feet from the northwest corner of
the tank. A brown-colored sludge was observed at the perimeter of the liquid exfending
to the limit of visual observation. This sludge presumably underlies the liquid. The liquid
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appeared to be about 12.0 to 18.0 inches at the deepest point and was observed to be a

brown color.

An air bubbler was noted in the northwest corner, which, according to Building 774
personnel, is part of the liquid-level indicator. This air bubbler agitated the water and
probably caused the underlying sediment to be in suspension, accounting for the silty-

brown appearance of the liquid.

It is suspected that there is a sump in the northwest corer of the tank, which is the
deepest point of the tank according to as-built drawingé,- but it could not be viewed
because of the turbidity of the liquid (DOE 1986). Based on the as-built drawings and the
similarity of the T-16 tanks, the sump is probably located along the north wall of T-14 in
the northwest corner, measuring about 18 inches square and about 1 foot deep (DOE
1958). A metal pipe, about 4 inches in diameter, extends out of the sump ihto the west

wall of the tank about 18 inches above the floor of the tank; this pipe appeared to be clean

_ and is believed to be stainless steel because of the absence of corrosion. A smaller pipe,

perhaps 3 inches in diameter, extended straight out of the sump to the top of the tank, but
the destination of this pipe could not be viewed. The as-buﬁt drawings for this tank
indicate that this pipe extends into the west wall of the tank about 3 feet below the top of '
the tank (DOE 1958). This pipe appears to be the source for the air bubbler discussed
above. :

Organic vapors were not detected at the top of this tank before or during the sampling
events. Colorimetric tubes were used to screen for carbon tetrachloride, hydrogen

cyanide, and hydrogen chloride, but each was below the detection capabilities of the tubes.

Radiological monitoring of the tank indicated removable alpha contamination of 6,422
dpm/100 cm? on the grate to the tank; fixed and removable alpha activity was reported at.
3,570 dpm/100 cm?, and fixed and removable beta contamination was reported at 3,750
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dpm/100 cm? on this grate. The dose from Tank T-14 was recorded as 400 microrem per
hour (Appendix F).

Liquid Sample Results. The liquid in Tank T-14 was collected using a peristaltic pump
because this minimizedAspillage during sampling. However, a Teflon® dipper was used

first to collect the samples to be analyzed for VOCs to minimize the volatilization of the’

aliquot.

For the water sample taken from Tank T-14 (TNGO009JE) no organics were detected in

~ the ppm range. The following metals were detected at 1 ppm (1,000 mg/L) or greater:

cesium, lithium, siliéon, aluminum, beryllium, calcium, copper, nickel, and silver.

With the exception of Ra-226, all radionuclide analytes were detected in significant |

quantities. Americium-241, Pu-239/240, tritium, U-233/234, and U-238 were all detected
in quantities greater than 1,000 pCi/L, the highest being Am-241 at more than 7,500
pCVL. Uranium-235 was detected at more than 100 pCi/L.

Gross alpha was measured at greater than 25,000 pCi/L, and gross beta at more than
2,500 pCi/L.

For hexavalent chromium, results were missing from the RFEDS data.

Siudge Sample Results. .The sludge in Tank T-14 was sampled about 8 feet east of the

. tank’s west wall near the perimeter of the liquid. A stainless steel trowel attached to a

telescoping pole was used to collect the sludge from this location. However, the bottom
of the tank could not be felt during sampling, so the total depth of the siudge at this
location can only be estimated at a Mmum of 4 inches. The top layer of the sludge was
a light brown color about 1/4-inch thick, based on visual observations. The nei;t layer,
also about 1/4-inch thick, was a light gray-green color, followed by a turquoise-green

H:\WPA\FLATS\RMRS\DATSUM3.DOC 10/12/95 o " Final




3

Rocky Flats Environmental Technology Site DocumentNo.  RFP/ERM-95-0000
Operable Unit No. 9 Outside Tanks - Section: 3.0 ~ Page790of 119

layer about 1/2-inch thick (parts of the turquoise-green layer had vibrant colors). The
remaining part of the sludge was a dark gray. Most of the sludgé had an even consistency.
The surface of the sludge that was not submerged in the liquid had deep cracks in it up to

about 2 inches wide.

The sludi;e was collected frdm the tank and brought up to the manway where the samplers

- then used a stainless steel S-mL spoon to transfer the sample aliquot to a sample container.

All sampling operations were conducted within a containment constructed of visqueen to

‘prevent the. incidental spread of contaminants. Negative air pressure was maintained

within the containment to minimize any potential spread of contamination.

In-field instruments did not detect any organic vapors from the sludge (Appendix F).
However, consistent alpha activity was detected from the sludge even though the sludge

was saturated.

The radionuclides Pu-239/240 and the combination Pu-238 + Am-241 were detected at
levels exceeding 150,000 pCi/g in the sludge sample analyzed by the 371 Laboratory
(TNGO010JE). Uranium-235 was detected at less than 1.82 pCi/g.

-For TAL metals, hexavalent chromium, tantalum, volatiles, and semivolatiles, results were
missing from the RFEDS data. ‘

3.8.4.2 Tank T-16 (South)

Visual inspection of the T-16 (south) tank was limited because no entry into the tank was
made. However, liquid was noted extending in an arc about 8 feet from the northwest
comner of the tank. A brown-colored sludge was observed at the perimeter of the liquid
extending to the edge of the ﬁeld of view, and the sludge presumably underlies the liquid.
The liquid is about 12.0 to 18.0 inches at the deepest point and was observed fo be clear.
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The liquid was not sampled because the quantity was limited and the liquid' was probably
the same liquid that was sampled in Tank T-16 (north), discussed in Section 3.8.4.3.

A pile of a whitish-gray granular material was discovered directly under the manway,
measuring about 3 feet in diameter and about 12 inches high. The grains measured less
than about 5 millimeters in diameter, but numerous grains had fused together. This
material was completely submerged in the liquid.

| An air bubbler was noted in the northwest corner, which is the deepest point in the tank

according to as-built drawings (DOE 1986), similar to the one in Tank T-14, but only one
bubble each six seconds appeared. This air bubbler did not agitate the water.

A'sump is located along the north wall of Tank T-16 (south) in the northwest corner
measuring about 18 inches square and about 1 foot deep. A pipe, approximately 6 inches
in diameter, extends out of the sump and then bends to the north through the tank wall
into Tank T-16 (north). '

" Approximately 77 ppm of organic vapor was detected within 8 inches below the manway

opening. This reading dropped to background at the surface of the manway and in the

breathing zone. However, higher readings were then detected as the field organic vapor

detection instrument was brought close .to_lthe sides of the manway. A white, flaking scale

was noted on the manway openihg and readings up to about 45 ppm were detected

directly adjacent to the material. Prior field monitoring of this tank using colorimetric

tubes for carbon tetrachloride, hydrogen cyanide, and hydrogen fluoride indicated each"
was below the detection capabiliiies of the tubes.

Unknown Residue Results. A stainless steel trowel attached to a telescoping extension

- pole was used to collect the granular unknown residue in Tank T-16 (south). The material

was cohesive and required some chipping to remove an aliquot from the pile. The material
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appeared to be a whitish-gray color with some brown staining, presumably from the
similarly colored sludge in the tank. Some of the granules were broken upon being
removed from the tank to reveal a whitish-gray color with little brown interspersed in the

" matrix. This sample was designated as sample number TNGOO1JE.

Initial surveys of the material wjth a PID revealed organic vapors up to 15 ppm.
However, subsequent monitoring of the sample container indicated background levels.
The original PID survey may have detected the same organic vapors detected within the
manway because this monitoring was conducted within the manway when the material was
first brought up.

Field radiological surveys of the material indicated only background levels of alpha and
beta radiation.

All results from this sample (TNG0017JE) were missing from the RFEDS data.

Sludge Sample Results. The sludge in Tank T-16 (south) was sanipled about 6 feet south
of the tank’s north wall near the perimeter of the liquid. A stainless steel trowel attached
toa telescoping pole was used to collect the sludge from this location. However, the
bottom of the tank could not be felt during sampling, so the total depth of the sludge at
this location can only be estimated at a minimum of 3 inches. The sludge was
predominantly a rust color to an orange-brown color. The sludge had some light-brown-
colored material within the matrix, but layers could not be discerned. Parts of the sludge
had an even consistency, but other parts contained lumps. The surface of the sludge that
was not submerged in the liquid had deep cracks in it up to abqut 2 inches wide.

The sludge was collected from the tank and brought up to the manway where the s'amplérs
could then use a stainless steel S-mL spoon to transfer the sample aliquot to a sample

container. All sampling operations were conducted within a containment constructed of
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visqueen to prevent the incidental spread of contaminants. Negative air pressure was

maintained within the containment to minimize any potential spread of contamination.

In-field instruments did not detect any organic vapors from the sludge (Appendix F).
However, radiological monitoring detected occasional alpha activity; alpha contamination
was not detected at every point as it was in the sludge for Tank T-14.

In the sludge sample (TNGOO11JE) taken from Tank T-16 (south) and analyzed by the
371 Laboratory, the radionuclide Pu-239/240 and the combination of Pu-238 + Am-241
were detected at levels in excess of 23,000 pCi/g. Uranium-235 was less than 0.03 pCi/g.

The results from this sample suite for TAL metals, hexavalent chromium, tantalum, TCL-

volatiles, TCL semivolatiles, and tritium were missing from the RFEDS data.

3.8.4.3 Tank T-16 (North)

Visual inspection of the T-16 (nérth) tank was limited because no entry into the tank was
made. However, liquid was noted in the western part of the tank to a point approximately
8 feet east of the west wall. The tank had been prélihﬁnaﬁly visuaﬂy inspected about two
months before the more complete visual inspection, but no liquid was noted during that
initial inspection. It is possible that the liquid was not noticed during the initial viewing
because the manway lid was only partially removed; however, the two interceding months
brought significant precipitation that may have either entered the tank by .sur'fac‘e water

runoff or by groundwater intrusion.

A rust- or brown-colored sludge was observed at the edge of the liquid extending to the

" edge of the field of view. It presumably underlies the liquid considering that it was noted

during the first tank visit. The liquid is about 18 inches at the deepest point and was

observed to be clear.
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Neither an air bubbler nor a sump was noted in the tank. However, both are probabiy

present because the T-16 (north) and T-16 (south) tanks seem to be otherwise identical.

A colorimetric tube was used to detect carbon tetrachloride at a level of 7 ppm just below
the level of the manway (Appendix F). No other organic vapors were detected.
Colorimetric tubes were used to screen for hydrogen cyanide and hydrogen fluoride but

failed to indicate the presence of either vapor above the detection capabilities of the tubes.

Radiological surveys of the tank indicated that the grate underneath the manway cover had
fixed and removable alpha contamination at 10,710 dpm/100 cm® and fixed and
removable beta contamination at 23,700 dpm/100 cm®>. Removable alpha contamination
on this grate was reported at 18,672 dpm/100 cm® and 11,813 dpm/100 cm?, and
removable beta contamination was reported at 2,460 dpm/100 cm? (Appendix F).

Liquid Sample Results. The liquid in Tank T-16 (north) was. sampled using a peristaltic
pump to transfer the liquid into sample containers. . The liquid was collected carefully so as
not to disfurb the underlying sludge. In-field instruments did not detect ariy organic
vapors during collection of the liquid samples (Appendix F).

For the water sample taken from T-16 (north) (TNGOO018JE), no organics were detected
in the ppm range (Table 3.25). The following TAL metals were detected at 1 ppm (1,000
mg/L) or greater: silicon, calcium, and potassium. '

All radionuclide analytes were found above detection limits. Americium-241, Pu-239/240,
and tritium were all detected in quantities greater than 1,000 pCI/L The highest was Am-
241 at more than 35,000 pCi/L. Uranium-233/234 was detected at more than 100 pCi/L.
Uranium-235 and U-238 were detected at less than 100 pCi/L.
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Gross alpha was measured at greater than 25,000 pCi/L, and gross beta at more than
1,000 pCi/L.

Sludge Sample Results. The sludge in Tank T-16 (north) was sampled about 6 feet south
of the tank’s north wall near the perimeter of the liquid. A stainless steel trowel attached
to a telescoping pole was used to collect the sludge from this location. However, the
bottom of the tank could not be felt during sampling, so the total depth of the sludge at
this location can only be estimated at a minimum of 3 inches. The sludge was similar to
that found in the T-16 (south) tank, being predominantly a rust color to an orange-brown
color. The sludge had some light-brown-colofed material within the matrix, but layers
could not be discerned. Parts of the sludge had an even consistency, but other parts
contained lumps. The surface of the sludge that was not submerged in the liquid had deep

cracks in it up to about 2 inches wide.

The sludge was collected from the tank and brought up to the manway where the samplers
6ould then use a stainless steel 5-mL spoon to transfer the sample aliquot to a sample
container. All sampling operations were conducted within a containment constructed of

visqueen to prevent the incidental spread of contaminants.

In-field instruments did not detect any organic vapors from the sludge (Appendix F).
However, radiological monitoring detected occasional alpha activity; alpha contamination

~ was not detected at every location as it was for the sludge associated with Tank T-14.

In the sludge sample (TNG0012JE) taken from Tank T-16 (north) and analyzed by the
371 Laboratory, the radionuclide Pu-239/240 was detected at a level in excess of 325,000
pCi/g. The combination of Pu-238 + Am-241 was detected at a level exceeding 225,000
pCi/g. Uranium-235 was less than 0.3 pCi/g.
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The following results from this sample suite were missing from the RFEDS data dump:
TAL metals, hexavalent chromium, tantalum, TCL volatiles, and TCL semivolatiles. .

3.9 TANKS T-21, T-22, AND T-27

Tanks T-21, T-22, and T-27 are located in the 800 Area within Building 828, the Building
886 Process Waste Pit (Figufe 3-16). Tank T-21 is an approximately 135-gallon floor
sump in the southeast comer of the 886 Waste Pit vault. Tank T-22 is a 450-gallon
stainless steel AST filled with Rascﬁig rings within the 886 Waste Pit vault that was used
for waste storage. Another identical tank was located within the vault to the north of
Tank T-22 that stored product, but this tank was outside of the scope of this investigation.
Tank T-27 was a 500-gallon portable tank that was located on a concrete pad to the north
of the 886 Process Waste Pit; Tank T-27 was previously removed (Jacobs 1994).

3.9.1 Historical Information

Tank T-22 and the T-21 sump were installed in 1963 and then abandoned in 1978. Tank

T-22 held waste from the laboratories in Building 886, including radionuclides, laboratory .

soaps, janitorial cleaning fluids, and possibly nitrates. Tank T-21 captured overflow from
Tanks T-22 and the other tank. Historical reports of the 886 Criticality Laboratory
indicate Tanks T-21, T-22, and T-27 may have been associated with Cs-137 handling. No
known releases at this location have been identified (Jacobs 1994).

It is unknown when Tahk T-27 was installed. This tank was decontaminated, removed,

and sent to the size reduction buildiﬁg for disposal in July 1989 after a state employee
noted a wet area, approximately 4.0 to 5.0 inches in diameter, under the bottom drain
valve of the tank. This tank was used to store and transfer Building 886 process waste
from Tanks T-21 and T-22 to the waste treatment facility (Jacobs 1994).
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3.9.2 Radiological Surveys

. The following summarizes the in situ Nal and HPGe radiological results from the area

around Tanks T-21, T-22, and T-27. Nal survey locations and results are shown in
Appendix D. - HPGe survey locations are shown on Plate 2; HPGe results are presented in
Appendix C. |

3.9.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey. Two HPGe survey stations, Locations 3S-14 and 3T-14,
are in the vicinity of Tanks T-21, T-22, and T-27. No evidence was provided to indicate
anomalous activities for K-40, Cs-137, Am-241, or Pu-239/240. At Station 3S-14, Ra-
226 was slightly elevated at 1.14 (+ 0.01 percent) pCi/g. Survey Location 3T-14 recorded
elevated U-235 activities of 1.75 (+ 0.02 percent) pCi/g. Station 3S-14 recorded elevated
Th'-232’ at 1.39 (+ 0.61 percent). Both Stations 3S-14 and 3T-14 provided evidence of
elevated U-238 activities; 4.8 (+ 0.1 percent) and 4.5 (+ 0.1 percent) pCi/g, respectively.

Sodium Todide Survey. Twenty Nal sites were surveyed around the‘Building 886 Process

~ Waste Pit and around the concrete pad of the already removed Tank T-27 on a 10-foot '

grid. Only two of the 20 sites showed “activities statistically distinguishable above
background levels: one directly west of the tanks on the concrete driveway, and the other
on the northeast corner of the Building 886 Process Waste Pit. Activities around the
tanks ranged from 1,600 to 2,200 cpm with background readings in the same range.

3.9.2.2 Tank Area Surveys

A radiological contamination survey was performed inside of Building 828, the vault
contaixiing the T-21 sump and the T-22 AST (Appendix F). Only U-235, a beta emitter, is
historically associated with these tanks. A direct survey for fixed and removable alpha and
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beta contamination within the vault failed to reveal readings above 100 dpm/ 100 cm’ for

alpha and 1,894 dpm/100 cm’ for beta; removable alpha and beta contamination was less

than 20 dpm/100 cm? for alpha and less than 200 dpm/100 cm? for beta. This radiological
survey was conducted throughout the vault, including'surveying the exterior surface of
Tank T-22 and the sediment accumulated within the secondary containment in the vaulit.

The dose rate within the Building 828 vault was determined to be 10 microrem per hour,

both at the manway to the vault and 4 feet below the ceiling of the vault (Appendix‘F).

- 3.9.3 Historical Surface Soil Sampling

Previous radiation surveys and soil sampling efforts around the Tank T-27 concrete pad
indicated no radiological contamination as a result of the leak previously mentioned in
Section 3.9.1 (Jacobs 1994). Results of the soil samples showed only low levels of
naturally occurring uranium (Jacobs 1994).

3.9.4 Surface Soil Investigations

Three soil samples were originally intended for collectidn around Tank T-27; howevér,
only two were actually needed. Because of the utility clearance and relocation of
Borehole BH_04295, the borehole was co-located with a surface-soil site and the surface-
soil site was subsequently e!iminated. See Figure 3-16 for the locations of the surface-soil
sampling sites. Table 3-26 lists detected constituents, reported concentrations, and sample
locations for the surface-soil samples. Complete analytical results are included in
Appendix E. Figure 3-17 displays sample results for soil and groundwater that exceed
estabhshed PRGs and background coricentrations.

In the two surface-soil samples taken from the vicinity of Tank T-27 at sites SS001195
and SS001395 (SSG2834JE and SSG2836JE), no organics were detected at levels
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exceeding background or specific PRGs. The metals arsenic and berylliurii were detected
in both samples at levels exceeding their specific PRGs, but none of these results were
greater than background. The metals calcium and magnesium were detected at both
sample locations at levels in excess of background. At sample location SS001194 only,
the metals cesium, copper, manganese, and sodium were detected at levels exceeding

background. The result for copper was significantly lower than its PRG.

The radionuclide Cs-137 was detected at both sample locations at a level exceeding the
PRG, but neither result was greater than background. For Location SS001195, U-238
was detected at a level greater than the PRG but lower than background. A

3.9.5 Borehole Investigations

‘Three of four plann_ed boreholes were drilled around Tanks T-21 and T-22. Borehole

BH_04195, located on the east side of Tanks T-21 and T-22, was abandoned because of
abundant underground utilities. Borehole locations are presented in Figure 3-l16. Three
soil samples were collected from the following locations: ground surface (before drilling);
above the groundwater table (if groundwater was encountered); and 1 foot below the base
of the tank. Tanks T-21 and T-22 appeared to be keyed into bedrock. Groundwater was
encountered and sampled at two of vt.he three boreholes; however, these sample results
were never received from RFEDS. Figure 3-1, Examples 1, 4, 5, and 6 depict the
sampling rationale for borehole drilling at Tanks T-21 and T-22. Soil samples were
analyzed for gross alpha, gross. beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,
Cs—13.7, neptunium, TAL metals, TCL volatiles, and TCL semivolatiles, A summary of
the analytical parameters for each medium is shown in Tables 2-1 through 2-4. Table 3-27
lists detected constituents, reported concentrations, and sample locations for the borehole
samples. Complete analytical results are. included in Appehdix E. Figure 3-17 displays
sample results that exceed established PRGs and background concentrations. Borehole
iogs are presented in Appendix B. o
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Because of limited reéovery on some boreholes, the sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the
borehole sampling.l

Borehole 03995. This borehole was located on the west side of Tanks T-21 and T-22 as
spéciﬂed in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was
encountered at 18.6 feet, bedrock at 19.5 feet, and the borehole was drilled to a depth of
21.0 feet. Soil samples were collected at ground surface (0.0 to 6.0 inches), above the
groundwater table (13.4 to 14.5 feet), and below the base of the tank (19.5 to 20.3 feet).
Water samples were collected once groundwater was encountered. Recovery was

sufficient to collect a complete analytical suite for each sample collected.

Three borehole sample suites were taken at BH_03995. No radionuclides, organics or -
TAL metals were detected at levels exceeding background or PRGs in the soil sample
from 0.0 to 0.6 inches (BHGS5030JE). |

Data are missing for the soil samples taken from 13.4 to 14.5 feet (BHGSO36]E) and from

19.5 to 20.3 feet (BHGS037JE). In addition, data are missing from the duplicate sample

BHG5031JE (DUP for BHGS030JE taken from 0.0 to 0.5 feet). These data were not
received from RFEDS.

Groundwater was ‘encountered and sampled at 18.6 feet (GWG1735JE). Results were
also not included in RFEDS data.

Borehole 04095. This borehole is located on the southwest corner of Tanks T-21 and -
T-22 as specified in QU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 10.7 feet and the borehole was drilled to a depth of 16.0 feet. Soil samples
were collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial contact
(8.4 to 10.5 feet), and below the bedrock/alluvial contact (12.6 to 13.6 feet). Groundwater
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was not encountered. Recovery was sufficient to collect a complete analytical suite for

each sample collected.
Three borehole sample suites were taken at BH_04095.

Data are missing for all soil samples. Samples were taken from 0.0 to 0.5 feet
(BHGS5032JE), from 8.4 to 10.5 feet (BHGS042JE), and from 12.6 to 13.6 feet
(BHGS043JE). These data were not received from RFEDS.

Groundwater was not encountered, and therefore was not sampled.

Borehole 04195. This borehole is located on the southeast corner of Tank T-21. It was

abandoned because of interference with utilities.

Borehole 04295.l This borehole was located on the north side of Tanks T-21 and T-22 as
specified in OU9 Technical Memorandum 1 (DOE 1994a). Groundwater was
encountered at 12.7 feet, bedrock at 16.6 feet, and the borehole was drilled to a depth of
18.0 feet. Soil samples were collected at ground surface (0.0 to 6.0 inches), above the
groundwater table (8.9 to 12.6 feet), and below the bedrock/alluvial contact (17.0 to 18.0
feet). Because of inadequate recovery, a sample could not be collected -above the

bedrock/alluvial contact. Water samples were collected once groundwater was

. encountered. Recovery was sufficient to collect a complete analytical suite for each

sample collected.
Two borehole sample suites were taken at BH_04295.

Data are missing for the soil samples taken from 0.0 to 6.0 inches (BHG5034JE) and from

" 17.0 to 18.0 feet (BHG5040JE). These data were not received from RFEDS. A sample

could not be collected from 8.9 to 12.6 feet because of inadequate recovery.
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Groundwater was encountered and sampled at 12.7 feet (GWG1736JE). These results
were also not included in RFEDS data.

3.9.6 Tank Characterization

The Building 828 vault, which measured about 17 feet along the north-south axis and
about 13 feet along the east-west axis, and is approximately 15 feet deep, was entered
through a manway. The T-21 sump was located in the southeast corher of the vault and
the T-22 free standing AST was located along the west wall of the vault just to the north
of the vault ladder, near the southwest corner of the vault. Another free standing AST,

seemingly identical to the T-22 tank, was situated immediately north of T-22. This other.

AST was outside of the scope of this investigation.

Immédiately before the Jacobs tank characterization effort, the vault had been flooded
with presumed surface-waterArunoﬁ‘. Building 886 personnel detected that the vault was
flooded after several storm events and pumped the water from the vault. Only a few
puddles of water refhained on the floor of the vault at the time of sample collection,
although the sump was full of liquid. It was suspected that the water entered the vault
through the plenum system after a sufnp pump failed in an adjacent building. Building 886
personnel indicated that water could be detected dripping into the vault. Over a five-day
period, approximately 77,000 gallons were reportedly pdmped from the vault. The vault
has a one-time ca'j:acity to hold approximately 25,000 gallons.

The vault was lined with what appeared to be a stainless steel secondary containment
about 24 inches high. Inspection of the vault disclosed significant corrosion up to about
the height of the secondary congainment in the vault, indigating that the vault was regularly
flooded. It is suspepted, thereforé, that the vault was not water-tight and that only the
secondary containment held the water. A thin layer of a dark-b(own-colored sediment

covered the vault floor.
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A platform extended over the top of Tank T-22 and the adjacent tank. This platform was
used to visually inspect most of the vault and the tanks as well as to collect the liquid
sample from the sump. However, a complete inspection could not be performed from this
location, so the team entered the vault floor after conducting a radiological survey of the

vault floor.
3.9.6.1 Tank T-21

The T-21 sump-was full of liquid even though the vault had been pumped of all water by

Building 886 personnel before sample collection. The vault had reportedly béen pumped |
by dropping a vacuum hose to the vault floor through the manway at the southwest corner
of the vault. The T-21 sump, however, was in the southeast corner and, therefore, was

not drained.‘

A Teflon® dipper on a 6-foot extension pole was used to collect the liquid samples from
Tank T-21. The sampling team remained on the platform that extended over Tank T-22
to collect the samples so that the base of the vault did not have to be entered.

Table 3-28 lists detected constituents, reported concentrations, and sample locations for
Tank T-21 liquid samples. Complete analytical results are included in Appendix E. |

No organic vapors were detected with in-field instrumentation before or during the

sampling events (Appendix F).

For the water sample taken from Tank T-21 (TNG0027JE), no organics were detected in
the ppm range. The following metals were detected at 1 ppm.(1,000 mg/L) or greater:
calcium, iron, magnesium, potassium, and sodium.
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The radionuclides U-233/234, U-235, and U-238 were all detected in quantities greater

than 1.0 pCi/L, the highest being U-233/234 at more than 61.0 pCi/L.

Gross alpha was measured at greater than 66 pCi/L, and gross beta at more than 74 pCi/L.
For cesium, results were missing from the RFEDS data.
3.9.6.2 Tank T-22

Tank T-22 was surveyed with a Bicron microrem meter and a Ludlum 12-4 millirem meter
to determine dose. The dose rate was determined to be 20 microrem per hour from the
tank (Appendix F).

Tank T-22 has an inspectidn port on the top of the AST with a clear lens. It could be
determined, after cleaning the inspection port lens, that this AST was filled with Raschig
rings, which moderate neutrons to minimize the risk of a criticality. It could not be
determined, however, whefhgr the AST contained liquid. The sample team loosened the
six bolts that secured the inspection port, although it was fourd that only two of the six
bolts were tightened, and a minimal amount of liquid escaped before the bolts could be
secured. The liquid pooled on the flat top of the tank and was then siphoned with a
syringe to be transferred to a sample container.

This aliquot, less than 10 mL in volume, was delivered to the Building 881 lab for

radiological screening analysis and found to have 18 pCilL + 13 pCi/L gross alpha activity
-and 64 pCV/L + 120 pCi/L beta activity (Appendix F).

It was decided that the tank could not be sampled through this inspection port on the top
of the tank because of the apparent hydrostatic head and the concern expressed by the
Building 886 Shift Manager that the inspection port might not be able to be completely
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sealed again. A steel pipe, approximately 3 inches in diameter, entered the T-22 tank
through the east wall of the vault but was not blanked nor did it have a valve. Adequate

spill containment could not be planned without knowledge of the total potential volume

that could escape the tank.

A visual inspection of the tank and its ancillary equipment, such as the liquid-level
indicator, revealed that no sampling ports were available and all other ports that could
conceivably be opened were severely corroded and therefore might not seal completely
after collection df the samples. Authorization to attempt alternate sampling methods, such
as installation of a self-tapping sampling port, was denied. Therefore, sampling of Tank

T-22 was canceled. |

The Building 881 laboratory was contacted to determine whether the small sample aliquot
initially recovered could be analyzed for U-235. While this was possible and therefore

-requested, the sample aliquot was inadvertently disposed of by Building 881 laboratory

personnel after the request.
3.10 TANKS T-24 AND T-32

Tanks T-24 and T-32 are located in the 800 Area in Building 887, the Building 881
Process Waste Pit (Figure 3-18). Tank T-32 is a 131,160-gallon concrete vault underlying
Building 887 serving as secondary containment for the seven 2,700-gallon ASTs (T-24
being one of the seven ASTs). ' ‘

3.10.1 Historical Information

Tanks T-24 and T-32 were installed in 1952 and are still active tanks receiving Building
881 process wastes. These tanks received waste streams from Building 881, including
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radionuclides, solvents, metals, acids, bases, oils, and PCBs. No reported releases from
these tanks are known.

3.10.2 Radiological Surveys

. The following sections summarize the Nal and HPGe surveys completed for Tanks T-24

and T-32. Nal survey locations and results are shown in Appendix D. HPGe survey

locations are shown on Plate 2 and HPGe results are presented in Appendix C.

3.10.2.1 High-Purity Germanium Survey

Tanks T-24 and T-32 lie within the radius of one HPGe survey location, Station 3F-10.
No evidence was provided that indicated anomalous activities for any of the HPGe
analytes including K-40, Ra-226, Th-232, U-235, U-238, Cs-137, Am-241, or Pu-239.

3.10.2.2 Sodium lodide Survey

A total of 27 Nal locations were surveyed around the tanks on a 10-foot grid. Twelve of
the 27 sites were statistically distinguishable above background. These 12 sites were
located primarily on the south and southeastern side of the tanks. Activities around the
tanks ranged from 1,600 to 2,350 cpm with background activities of 1,902 and 2,159 cpm.

3.10.3 Borehole Investigations

Three of the three planned boreholes were drilled around Tanks T-24 and T-32. Borehole
locations are presented in Figure 3-18. Three soil samples were collected from the
following iocations; ground surface (before drilling), above the bedrqck/alluvial contact,
and 1 foot below the bedrock/alluvial contact. Tanks 'f-24 and T-32 appeared to be

‘keyed into bedrock. Groundwater was not encountered. Figure 3-1, Example 4 depicts
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the sampling rationale for borehole drilling at Tanks T-24 and T-32. Soil samples were
analyzed for gross alpha, gross beta, U-233/234, U-235, U-238, Am-241, Pu-239/240,
neptunium, TAL metals, TCL volatiles, TCL semivolatiles, hexavalent chromium, and
pesticides/PCBs. A summary of the analytical parameters is shown in Tables 2-1 through
2-4. Table 3-29 lists detected constituents, reported concentrations, and sample locations
for the borehole samples. Complete analytical results are included in Appendix E. Figure

. 3-19 displays sample results that exceed established PRGs and background concentrations.

Borehole logs are presented in Appendix B.

Because of limited recovery on some boreholes, the Sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the

borehole sampling.

Borehole 05195. This borehole was located on the southwest corner of Tanks T-24 and
T-32 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 16.3 feet and the borehole was drilled to a depth of 20.0 feet. Soil samples

were collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial contact
(14.0 to 16.3 feet), and below the bedrock/alluvial contact (16.3 to 19.4). Water was not

- encountered. Recovery was sufficient to collect a complete analytical suite for each

_sample collected.

In the soil sample collected below the alluvial/bedrock contact zone at 16.3 to 19.4 feet
(BHGS021JE), the U-233/234 value slightly exceeded background values. No TAL
metals were detected at a concentration greater than background or PRGs. No TCL

volatiles or semivolatiles were detected. Hexavalent chromium was not detected.

Borehole 05295. This borehole was located on the southeast corner of Tanks T-24 and T-
32 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock ‘was
encountered at 15.1 feet and the borehole was drilled to a depth of 18.0 feet. Soil samples
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were collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial contact
(14.0 to 15.1 feet), and below the bedrock/alluvial contact (16.0 to 18.0 feet). Water was

not encountered. Recovery was sufficient to collect a complete analytical suite for each

sample collected.

In the soil sample collected below the alluvial/bedrock coniact zone at 16.0 to 18.0 feet
(BHGS5025JE) and its duplicate sample (BHGS5029JE), two background exceedances were
identified. The duplicate sample indicated an exceedance value for U-233/234, but this
exceedance was not confirmed in the original sample. Fbr zinc, a background exceedance
value was shown in the original sample, but not confirmed in the duplicate. No TAL
metals were detected at a concentration greater than background or PRGs. No TCL

volatiles or semivolatiles were detected. Hexavalent chromium was not detected.

Borehole 05595. This borehole was located on the northeast corner of Tanks T-24 and
T-32 as specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was
encountered at 12.2 feet and the borehole was drilled to a depth of 16.0 feet. Soil samples
were collected at ground surface (0.0 to 6.0 inches), above the bedrock/alluvial contact
(10.0 to 11.5 feet), and below the bedrock/alluvia.i contact (13.2 to 14.9 feet). Water was
not encountered. Recovery was sufficient to collect a complete analytical suite for each

sample collected.
No background or PRG exceedances were reported for any borehale soil samples.
3.11 TANK T-29

Tank T-29 is located in the 700 Area to the nbrtheast of Building 776 and to the east of
the cooling tower (Figure 3-20). Tank T-29 is a 200,000-gallon carbon steel AST. A
valve vault on the north side of Tank T-29 was also sampled. '

.
T
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3.11.1 Historical Information

Tank T-29 was installed in 1952 and was then repdrtedly abandoned in the mid-1980s.

~ This tank was used to store untreated process waste from Building 774, including acids,

bases, solvents; radionuclides, metals, chlorides, oils, and grease. No reported releases
from this tank are known (Jacobs 1994).

3.11.2 Radiological Surveys

The following summarizes the in situ radiological Nal and HPGe surveys performed
around Tank T-29. Nal survey locations and results are shown in Appendix D. HPGe

survey locations are shown on Plate 2; HPGe results are presented in Appendix C.

" 3.11.2.1 HPGe and Nal Surveys

High-Purity Germanivm Survey. Tank T-29 falls within the radii of three HPGe survey
locations: Stations 9G-9, 9H-9, and 91-9. Results fail to indicate any anomalous activities
fO( K-40, Ra-226, or Cs-137. At Stations 9G-9, 9H-9, and 91-9, U-238 showed elevated
activities of 9.4 (+ 0.1 percent), 17.3 (+ 0.1 percent), and 9.2 (+ 2.5 percent) pCi/g,
respectively; and U-235 was also elevated at 0.66 (+ 0.01 percent), 1.78 (+ 0.01 percent),

and 1.35 (+ 0.01 percent) pCi/g, respectively. At Station 9G-9; Th-232 was slightly .

elevated at 1.57 (+ 0.01 percent) pCi/g. Stations 9G-9, 9H-9, and 9I-9 also showed
elevated Am-241 activities of 9.7 (+ 0.1 percent), 13.5 (+ 0.1 percent), and 9.8 (+ 0.1
percent) pCi/g, respéctively. In addition, Pu-239/240 activities were elevated at 7.8 (+ 0.1
percent), 5.8 (+ 0.1 percent), and 3.4 (+ 0.1 percent) pCi/g, respectively.

Sgb dium Iodide Survey. A total of 48 Nal sites were surveyed around Tank T-29 on a 10-
foot grid. Of these, only three located east of the tank, on the service road, were

 statistically distinguishable above background levels. Nal activities measured around Tank -
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T-29 ranged between 1,900 and 3,000 cpm with background levels falling in the same

. range.

3.11.2.2 Tank Area Surveys

A radiological contamination survey was performed for the exterior of Tank T-29, the
interior of Tank T-29 (discussed in Section 3.11.5.1), and for the exterior of the valve
vault on the north side of Tank T-29 (Appendix F). A direct radiological survey of the
exterior of Tank T-29 for fixed and removable contamination failed to reveal activities
above 100 dpm/100 cm? for alpha activity and 1,894 dpm/100 cm? for beta activity. The
inspection port, through which the sampling team later collected radiological smear
samples, was also monitored both on the exterior and under the lid; fixed and removable
activity was less than 100 dpm/100 cm? for alpha activity and less than 1,894 dpm/100 cm®
for beta activity (Appendix F). |

A direct radiological survey of the interior of the T-29 tank for fixed and removable beta
and gamma activity revealed 45,456 dpm/100 cm’ when measured at the plane of the tank
through the opened inspection port. The beta and gamma activity drop;;ed to 2,841
dpm/100 cm® When the instrument probe was held 8 inches above the opened inspection

port (Appendix F).

The valve vault on the north side of Tank T-29 did report areas of fixed and removable
alpha contamination on the northeast quadrant of the manway cover and on the northwest
qut of the vault pad. A single area on the manway cover had 208 dpm/100 cm? fixed
and removable alpha contamination while the area on the concrete pad had 210 dpm/100

-cm” fixed and removable alpha contamination.

The dose rate, which was measured when the manway on the west side of the T-29 tank -

“was initially removed, was 0.2 microrem per hour (Appendix F). |
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3.11.3 Surface-Soil Sampling Investigation and Results

Three soil samples were originally intended for collection from around Tank T-29;

however, only two were actually collected. One surface-soil site was co-located (within
1.0 to 2.0 feet) with BH_04595, and the surface-soil site was subsequently eliminated.
Figure 3-20 identifies the locations of the surface-soil sainpling sites.

Table 3-30 lists detected constituents, reported concentrations, and sample locations for
the surface-soil samples. Complete analytical results are included in Appendix E. Figure
3-21 displays sample results that exceed established PRGs and background concentrations.

The two surface-soil samples at Sites SS001495 and SS001595 (SSG2837JE and

SSG2838JE) were ané,lyzed for gross alpha, gross beta, Am-241, Pu-239/240, U-233/234,

U-235, U-238, neptunium, TAL metals, TCL volatiles, TCL semivolatiles, tantalum,
hexavalent chromium, and pesticides and PCBs.

Americium-241 activity was detected above background and PRG activity levels at
Location SS001495 (Table 3-30). Americium-241 activity was detected above

'background but not above PRG activity levels at Location 88001595. Gross alpha

activity was detected above background but not above PRG activity levels at Location
SS001495. Plutonium-239/240 activity was detected above background and PRG activity
levels at Location SS001495.  Plutonium-239/240 activity was detected above
background but not above PRG activity levels at Location SS001595. Uranium-238
activity was detected above PRG but not above background activity levels at Location -
S$S001495. Neptunium-237 was not detected at either location.

Arsenic and beryllium were detected above their PRGs but not above background at both
surface-soil sample locations. Additionally, copper was detected above background levels
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at both locations, and silver was detected above background levels at Location SS001595.

Tantalum and hexavalent chromium were not detected at either location.

Methylene chloride, at an estimated concentration of 1 pg/kg in the sample from Location

SS001595, was the only TCL volatile detected.

TCL semivolatile analysis revealed detections of multiple chemicals above the MDL
(Table 3-30) at every surface-soil sample location. However, both sample locations
(SS001495 and SS001595) had detections above the PRG for benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene. In addition, Location

S$S001495 had a detection of indeno(1,2,3-cd)pyrene above the PRG.

Of the PCB analytes, aroclor-1260 was detected at Location SS001495 and aroclor-1254
was detected at Location SS001595. However, neither detection exceeded the PRG.

3.11.4 .Borehole Investigations

Four boreholes v»;ere drilled around-Tank T-29. Three soil samples were collected from
the following locations: ground surface (before drilling), mid-depth between the ground
surface and bedrock, and above the bedrock/alluvial contact. Groundwater was not
encountered. Figure 3-1, Example 5 depicts the sampling ratioriale for borehole drilling at
Tanks T-29. Soil samples were analyzed for gross alpha, gross beta, U-233/234, U-235,
U-238, Am-241, Pu-239/240, neptunium, TAL metal;, TCL volatilés, TCL semivolatiles,
tantalum, hexavalent chromium, chlorinated herbicides, and pesticides/PCBs. A summary
of the analytical parameters for all media is shown in Tables 2-1 through 2-4. Table 3-31
lists detected constituents, reported concentrations, and samplé locatibns for the borehole
samples. Complete analytical results are included in Appendix E. Figure 3-21 displays
sample results that exceed established PRGs and background concentrations., Borehole
logs are presented in Appendix B. |
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Because of limited recovery on some boreholes, the sample range and interval varied and a ‘
complete analytical suite was not always possible. The following is a summary of the
borehole sampling. '

Borehole 04395. This borehole was located on the west side of Tank T-29 as specified in
OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at 13.0 feet and
the borehole was drilled to a depth of 16.0 feet. Soil samples were collected at ground

~ surface (0.0 to 6.0 incﬁes), mid-depth between the ground surface and bedrock (4.0 to 7.2

feet), and above the bedrock/alluvial contact (10.0 to 13.0 feet). Water was not
encountered. Recovery was sufficient to collect a complete analytical suite for each

sample collected.

" In the soil sample from 0.0 to 6.0 inches (BHG4873JE), every radionuclide analyzed for

had detectable activity. However, Am-241 and Pu-239/240 were the only radionuclides
with activities above background. No radionuclides exceeded PRG levels. Tritium was
not detected by the total radionuclide analysis method, but the toxicity characteristic
leaching prccedure (TCLP) leachate analysis detected an estimated activity of 16.9 pCi/L.

" Of the TAL metals, lead was the only metal detected above background concentrations.

No metals exceeded PRGs. Methylene chloride, at an estimated concentration of 1 pg/kg,
was the only TCL volatile detected. Several TCL semivolatiles were detected (Table
3-31) but none were above PRGs. Tantalum was not detected. Hexavalent chromium
was not detected. Because this is a surface-soil sample for this boring location, and to
remain consistent with the surface-soil analytical' suite, chlorinated herbicides were not
analyzed for in this sample. Aroclor-1254, at an estimated concentration of 68 pg/kg, was
the only PCB detected. This detection of aroclor-1254 did not exceed the PRG.

In the soil sample from 4.0 to 7.2 feet (BHG4946JE) none of the radionuclide results, '

including tritium, were received from RFEDS by the time this report was prepared. No |
TAL metals were detected above background or PRG concentrations. The TCL volatiles
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2-butanone, acetone, and methylene chloride were detected at concentrations of 8 pg/kg,
160 pg/kg, and 2 pg/kg, respectively, but did not exceed the PRGs. The 2-butanone and
methylene chloride detections were estimated concentrations, and acetone was also
detected in the blank. No TCL semivolatiles were detected. Tantalum was not detected.
Hexavalent chromium was detected at an estimated concentration of 0.59 mg/kg. A
background concentration or PRG for hexavalent chromium has not been estabﬁshed.

Chlorinated herbicides were not detected. Pesticide and PCBs were not detected.

In the soil sample from 10.0 to 13.0 feet (BHG4947JE), none of the radionuclide results,
including tritium, were received from RFEDS by the time this report was prepared. No
- TAL metals were detected above background concentrations. Four TCL volatiles were
detected: 2-butanone at 12 pg/kg, 4-methyi-2-pentanone at 4 pg/kg, acetone at 76 pug/kg,
and methylene chloride at 2 pug/kg. The detected concentrations of 4-methyl-2-pentanone
-and methylene chloride were estimated, and acetone was also detected in the blank. None
of the detected volatiles exceeded PRGs. No TCL semivolatiles were detected. Tantalum
was not detected. Hexavalent chromium was not detected. Chlorinated herbicides were |
not detected. Pesticides/PCBs were not detected.

Possibly because of its upgradient location, it does not appear that contaminants
associated with the Tank T-29 waste stream have impacted the soil in this location.

Borehole 04495. This borehole is located on the southwest side of Tank T-29 as specified
in OU9 Techmcal Memorandum 1 (DOE 1994a). Bedrock was encountered at 14.3 feet
and the borehole was drilled to a depth of 16.0 feet. Soil samples were collected at
ground surface (0.0 to 6.0 inches), mid-depth between the ground surface and bedrock
(6.0 to 6.9 feet), and above the bedrock/alluvial contact (10.0 to 14.3 feet). Water was not
encountered. Reco,very was sufficient - to collect a corﬁplete analytical suite for each

| j | sample collected.
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In the soil sample from 0.0 to 6.0 inches (BHG4874JE), every radionuclide analyzed for

had detectable activity. However, Am-241 and Pu-239/240 were the only radionuclides

with activities above background. No radionuclides exceeded PRG levels. Tritium was
not detected by the total radionuclide analysis method, but the TCLP leachate analysis
detected an estimated activity of 28.16 pCi/L. Of the TAL metals, lead was the only metal
detected above backgfoﬁnd concentrations. . No metals exceeded PRGs. Methylene
chloride, at an estimated concentration of 2 pg/kg, was the only TCL volatile detected.
Several TCL semivolatiles were detected (Table 3-31) but none were above PRGs.
Tantalum was not detected. Hexavalent chromium was not detected. Because this is a
surface-soil sample fbr this boring location, and to ren;ain consistent with the surface-soil

analytical suite, chlorinated herbicides were not analyzed for in this sample. Aroclor-

- 1260, at an estimated concentration of 89 pg/kg, and gamma-chlordane, at an estimated

concentration of 2.6 ug/kg, were the only pesticides/PCBs detected. In addition, dieldrin
was detected in the duplicate of this sample at an estimated concentration of 4.5 pg/kg.
None of the detections exceeded the PRG.

In the soil sample from 6.0 to 6.9 feet (BHG4944JE), none of_the radionuclide results,
including tritium, were received from RFEDS by the time this report was prepared. No
TAL metals were detected above background or PRG concentrations. The TCL volatiles
acetone and methylene chloride were detected at concentfations of 95 pg/kg, and 1 pg/ke,
respectively, but did not exceed the PRGs. Acetone was detected in the blank, and the
methylene chloride detected concentration was estimated. No TCL semivolatilés were
detected. Tantalum was not detected. Hexavalent chromium was not detected.
Chlorinated herbicides were not detected. Pesticide and PCBs were not detected.

In the soil sample from 10.0 to 14.3 feet (BHG4945JE), none of the radionuclide results,
including tritium, were received from RFEDS by the time this report was prepared. No
TAL metals were detected above background concentrations. The TCL volatiles aceténe
and methylene chloride were detected at concentrations of 70 pg/kg and 2 pglke,
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respectively, but did not exceed the PRGs. Acetone was detected in the blank, and the
methylene chloride detected concentration was estimated. No TCL semivolatiles were
detected. Tantalum was not detected. Hexavalent chromium was detected at an estimated
concentration of 0.84 mg/kg. A background concentration or PRG for hexavalent
chromium has not been established. Chlorinated herbicides were not detected.
Pesticides/PCBs were not detected.

Possibly because of its upgfadient location, it does not appear that contaminants
associated with the Tank T-29 waste stream have impacted the soil in this location.

Borehole 04595. This borehole was located on the east side of Tank T-29 as specified in
OUS9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at 13.2 feet and
the borehole was drilled to a depth of 15.0 feet. Soil samples were collected at ground
surface (0.0 to 6.0 inches), mid-depth between the ground surface and bedrock (6.0 to 7.4
feet), and above the bedrock/alluvial contact (10.5 to 11.5 feet). Water was not
encountered. Collection of a complete analytiéal suite was not possible above the
bedrock/alluvial contact. Only a semivolatile/pesticide/PCB fraction was not collected.

For all other samples, recovery was sufficient to collect a complete analytical suite.

In the soil sample from 0.0 to 6.0 inches (BHG4875]E), every radionuclide analyzed for
had detectable activity. However, Am-241 and Pu-239/240 were the only radionuclides
with activities above background. No radionuclides exceeded PRG levels. Tritium was

" not detected by the total radionuclide analysis method, but the TCLP leachate analysis

method detected an estimated activity of 46.59 (227) pCi/L. Of the TAL metals, lead was
detected above background concentrations. No metals exceeded PRGs. No TCL
volatiles were detected. Several TCL semivolatiles were detected (Table 3-31) but none
were above PRGs. Tantalum was not detected. Hexavalent chromium was not detected.
Since this is a surface-soil sample for this boring location, and to remain consistent with
the surface-soil analytical suite, chlorinated herbicides were not analyzed for in this
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sample. Aroclor-1254, at an estimated concentration of 81 ug/kg, was the only PCB

‘ parameter detected. The detection did not exceed the PRG.

In the soil sample from 6.0 to 7.4 feet (BHG4948JE), gross alpha, gross beta, neptunium-

237, Pu-239/240, U-233/234, ﬁnd U-238 had detectable activities, -but none exceeded

background or PRGs. Analytical results for Am-241, Pu-238, tritium, and U-235 had not
been received from RFEDS at the time this report was prepared. No TAL metals were
detected above background or PRG concentrations. The TCL volatiles 2-butanone,
acetone, and methylene chloride were detected at concentrations of 6 pg/kg, 110 pg/kg,
and 2 pg/kg, respectively, but did not exceed the PRGs. The 2-butanone and methylene
chloride detected concentrations were estimated. No TCL semivolatiles were detected.
Tantalum was not detected. Hexavalent chromium was not detected. Chlorinated
herbicides were not detected. Pesticide and PCBs were not detected.

In the soil sample from 10.5 to 11.5 feet (BHG4949JE), Pu-239/240, U-233/234, U-235,
;a.nd U-238 had detectable activities, but none exceeded background or PRGs. Analytical
sesults for gross alpha, gross beta, Am-241, and .tritium had not been received from
RFEDS at the time this report was prepared. Neptunium-237 and Pu-238 did not have
detectable activity. Cadmium and silver were detected above background concentrations.
Their concentrations did not exceed their PRGs. The TCL volatiles acetone and methylene
chloride were detected at concentrations of 45 pg/kg, and 3 pg/kg, respectively, but did
not exceed the PRGs. Both chemicals’ detected concentrations were estimated.
Inadequate sample recovery prevented the collection of a sample for TCL semivolatile,
chlorinated herbicide, and pesticide/PCB analyses. Tantalum was detected at an estimated
concentration of 25.6 mg/kg; however, it was also detected in the blank. Hexavalent
chromium was detected at an estimated concentration of 0.56 mg/kg. A background

concentration or PRG for hexavalgnt chromium has not been established.
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Significant. contamination associated with the Tank T-29 waste streams does not appear to

‘be present at this location.

Borehole 04695. This borehole was located on the northeast side of Tank T-29 as
specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at
13.2 feet and the borehole was drilled to a depth of 14.0 feet. Soil samples were collected
at ground surface (0.0 to 6.0 inches), mid-depth between the ground surface and bedrock

(6.0 to 8.3 feet), and above the bedrock/alluvial contact (10.0 to 13.2 feet). Water was

not encountered. Because of lack of recovery, a complete analytical suite was not possible
for the mid-depth sample and as a result, the TAL metals and the semivolatile and
pesticide and PCB samples were not collected. For the rest of the samples, recovery was

sufficient to collect a complete analytical suite.

In the soil sample from 0.0 to 6.0 inches'(BHG4876.TE), every radionuclide analyzed for
had detectable activity. However, Am-241 and Pu-239/240 were the only radionuclides
with activities above background. No radionuclides exceeded PRG levels. Tritium was
not detected by the total radionuclide analysis method, but the TCLP leachate analysis

~ method detected an estimated activity of 56.8 (220) pCV/L. No TAL metals were detected

above background or PRG concentrations. No TCL volatiles were detected. Several
TCL semivolatiles were detected (Table 3-31) but none were above PRGs. Tantalum was
not detected. Hexavalent chromium was not detected. Because this is a surface-soil

sample for this boring location, and to remain consistent with the surface-soil analytical

-suite, chlorinated herbicides were not analyzed for in this sample. No pesticide or PCBs

were detected.

In the soil sample from 6.0 to 8.3 feet (BHG4950JE), every radionuclide analyzed for had
detectable activity, but none exceeded background or PRGs. Analytical results for tritium
had not been received from RFEDS at the time this report was prepared. Inadequate
sample recovery prevented the collection of a sample for TAL metals (including tantalum),
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TCL semivolatiles, chlorinated herbicides, pesticides’PCBs, and hexavalent chromium
analysis. The TCL volatiles acetone and methylene chloride were detected at
concentrations of 76 ug/kg and 2 pg/kg, respectively, but did not exceed the PRGs. The

methylene chloride detected concentration was estimated.

In the soil sample from 10.0 to 13.2 feet (BHG4951JE), every radionuclide arialyzed for
had detectable activity, but none exceeded baékground or PRGs. Analytical results for
tritium had not been received from RFEDS at the time this report was prepared. No TAL
metals were detected above background concentrations or PRGs. The TCL volatiles
acetone and methylene chloride were detected at concentrations of 29 pg/kg and 3 pg/kg,
respectively, but.‘did not exceed the PRGs. The methylene chloride detected concentration
was estimated. No TCL semivolatiles were detected. Tantalum was not detected.
Hexavalent chromium was detected at an estimated concentration of 1.16 mghkg. A
background concentration or PRG for hexavalent chromium has not been established.

‘Chlorinated herbicides or pesticide and PCBs were not detected.

'Signiﬁcant contamination associated with the Tank T-29 waste streams does not appear to

be present at this location.
3.11.5 Tank Characterization

The Tank T-29 valve vault measured about 5 feet on the north-south axis and about 6 feet
on the east-west axis, and is approximately 4 feet deep. A steel pipe, about 4 fnches in
'diameter, enters the valve vault through its south wall from the direction of and
presumably from Tank T-29. This pipe enters a valve and continues out of the north side
of the vault. A steel pipe, also about 4 inches in diameter, exits from the top of Tank T-29
and enters the valve vault through the top of the vault. This pipe leads into a valve that.
then connects with the other pipe that exits the north side of the vault.
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Two other 4-inch pipes enter valves in the vault through the east wall from the direction of

the solar ponds and then connect to a common pipe that exits the north wall of the vault.
3.11.5.1 Tank T-29 Vault

The vault was visually inspected through the manway. The valve vault had about 1‘2
inches of a clear liquid, but the bottom inch of the liquid had rust-colored, unconsolidated
sediment that quickly dispersed upon being disturbed. Water-level stains on the vault
walls indicated that the vault periodically filled with water; the manway cover was not
sealed, so surface water runoff is suspected within the vault. The walls of the vault
appeared to be in satisfactory condition, but no paint was noted. The pipe and the ladder

rungs were significantly corroded, again indicating that water was common in the vault.

No organic vapors were detected with in-field instrumentation before or during the
sampling event (Appendix F). Colorimetric tubes were used to screen for carbon
tetrachloride, hydrogen fluoride, and chloroform but indicated that each was below the

detection capabilities of the tubes.

The liquid sample was collected using a disposable bailer and included some of the

unconsolidated sediments that went into suspension.

This aqueous sample was analyzed for the complete analytical suite including gross alpha,
gross beta, U-233/234 U-235, U-238, Am-241, Pu 239/240 tntlum, TAL metals,

'hexavalent chromlum, and tantalum water quahty parameters mcludmg ﬂuonde nitrate,

nitrite, sulfate chlonde TOC, pH, and speclﬁc conductlv:ty, and TCL volatiles, TCL
semxvolatlles pestnmdes and PCBs
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impossible. . Some oxidation was apparent inside of the tank, but no residue was found
(which the sampling team had been told was present). Building 774 personnel reportedly
sampled the residue from this tank sometime in the mid-1980s after the tank was taken out

of service, but data from this sampling were not located.

The paint on the exterior of the tank was in satisfactory condition and no surface oxidation
on the exterior of the tank was noted. The tank seemed structurally sound, although some
oxidation was noted near the welds between the ladder and the tank.

- Radiological smear samples were collected from the interior of the tank because no

residue was found. The results for removable alpha and beta contamination are presented
in Appendix F. The highest activities were found on the base of the tank, ranging from
2,970 to 6,020 dpm/100 cm? for removable alpha activity and from less than 200 dpm/100
cm? to 263 dpm/100 cm? for removable beta activity. The sides near the base of the tank
had significantly lower removable activities than the base, ranging from 26 to 142
dpm/100 cm? for removable alpha activity and less than 200 dpm/100 cm? at all locations
for removable beta activities. The removable alpha activities on the sides of the tank
increased as the positions of the survey locations approached the tank ceiling.

These data would suggest that the residue that was present during the sampling in the
early- to mid-1980s was removed and the tank cleaned before this tank characterization.
It is conceivable that the top of the tank bould not be cleaned as thoroughly as the sides
closer to the base, which would account for the trend of increasing radiological activity
closer to the top of the tank.

A radiological smear sample was collected from a 4-inch overflow pipe located on the east
side of the tank because no residue or liquid remained in the pipe to sample. Removable

alpha contamination from the interior of this overflow pipe was less than 20 dpm/100 cm?
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and removable beta contamination from this same location was less than 200 dpm/100

sz.

No organic vapors were detected with in-field instrumentation before or during the

sampling events at Tank T-29 (Appendix F).
3.12 TANK T-40

Tank T-40 is located in the 800 Area west of Building 889 (Figure 3-22). Tank T-40
consists of two 400-gallon underground concrete tanks underlying a concrete vault
approximately 7 feet deep; however, the assumed volume of these tanks may be

inaccurate, as discussed below.
3.12.1 Historical Information

Tank T-40 was reportedly installed sometime in the mid-1950s and was then abandoned in
1981 or 1982 (Jacobs 1994). The T-40 tanks received waSté from Building 889, including
acids, solvents, radionuclides (only U-238), metals, detergents, and soap and grease from
cleaning equipment. Information indicates that the tanks were abandoned in 1982 when
the new transfer system was brought into service (Jacobs 1994). As-built drawings
indicate that the tanks were decontaminated when abandoned (DOE 1981). |

13

3.12.2 Radiological Surveys

‘The following sections describe the results from the in situ radiological Nal and HPGe

surveys around Tank T-40. Nal survey locations and results are shown in Appendix D.
HPGe survey locations are shown on Plate 2 and HPGe results are presented in
Appendix C. -~
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3.12.2.1 HPGe and Nal Surveys

High-Purity Germanium Survey. Tank T-40 lies within the radius of one HPGe survey .
location, Station 3H-14. No evidence was provided indicative of anomalous activities for |
K-40, Ra-226, Th-232, Cs-137, Am-241, or Pu-239/240. However, U-238 and U-235
ﬁctivities were both elevated at 29.3 (+ 0.1 percent) and 0.44 (+ 0.01 percent) pCi/g,

" respectively.

Sodium Iodide Survey. Thirteen total locations were surveyed around Tank T;40 on a
10-foot grid. Only one site was statistically distinguishable above background activities
and it is located on the southeast side of the tank. Activities around the tank ranged from
1,900 to 3,300 cpm with backgrounds of 2,078 to 3,125 cpm.

3.12.2.2 Tank Area Surveys

A radiological contaimination survey was conducted on the exterior of the vault to Tank
T-40 near the vault entry way (Appendix F) Fixed and removable alpha contamination
was less than 100 dpm/100 cm? and beta was below 1,894 dpm/100 cm?®. Removable
alphé contamination was less than 20 dpm/100 cm? and removable beta contamination was
less than 200 dpm/100 cm?. |

3.12.3 Borehole Investigations/Groundwater Sampling

Four boreholes were drilled around Tank T-40. Borehole locations are presented in
Figure 3-22. Two soil samples were collected from the ground surface (before drilling),
and above the | groﬁndwater contact and above the bedrock/alluvial contact (the
groundwater surface and the bedrock/alluvial contact were at virtually the same depth and
therefore this sample was combi.ned‘ into one). Groundwater was encountered at three of

the four boreholes. Figure 3-1, Example 3 depicts the sampling rationale for borehole
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drilling at Tank T-40. Soil samples were analyzed for gross alpha, gross beta, U-233/234,
U-235, U-238, Am-241, Pu-239/240, TAL metals, TCL volatiles, and TCL semivolatiles.
A summary of the analytical parameters for each medium is shown in Table 2-2. Tables
3-33 and 3-34 list detected constituents, reported concentrations, and sample locations for
the borehole and groundwater samples, fespectively. Complete analytical results are
included in Appendix E. Figure 3-23 displays sample results that exceed established PRGs

and background concentrations. Borehole logs are presented in Appendix B.

Because of limited recovery in some boreholes, the sample range and interval varied and a
complete analytical suite was not always possible. The following is a summary of the

borehole sampling.

Borehole 04795. This borehole was located on the northwest side of Tank T-40 as

specified in QU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at’

10.0 feet and the borehole was drilled to a depth of 14.0 feet. Soil samples were collected
at ground surface (0.0 to 6.0 inches) and above groundwater (and immediately below the
bedrock/alluvial contact) (10.0 to 11.6 feét). Groundwater was initially encountered at
13.7 feet and eventually rose to 9.3 feet. Recovery was sufficient to collect a complete

analytical suite for each sample collected.

No radionuclide, TAL metals, or TCL volatiles or semivolatiles were detected at levels
exceeding background or PRGs in the soil samples in Borehole BH_04795 from 0.0 to 0.5
feet (BHG4869JE), or from 10.0 to 11.6 feet, (BHG4908JE or BHG4910JE [duplicate]).

In the groundwater sample (GWGI7OSIE) from this boring, the cémpounds strontium,
barium, calcium, magnesium, mercury, and sodium exceeded background only. Arsenic,
beryllium, Ra-226, PCE, and vinyl chlorideéxcee_d__ed PRGs only. Manganese wa# the
only analyte that exceeded both background and PRGs. -
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Since Borehole BH_04795 is located generally crossgradient from T-40 and the waste

stream held in T-40 included base/neutrals acids, trace metals, and radionuclides, the
base/neutral acids, metals, and radionuclides detected in soil and groundwater samples

from this boring may be indicative of releases from the tank.

Borehole 04895. This borehole was located on the southwest side of Tank T-40 as
specified in QU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at
12.3 feet and the borehole was drilled to a depth of 14.0 feet. Soil samples were collected
at ground surface (0.0 to 6.0 inches) and above groundwater (and immediately above the
bedrock/alluvial contact) (8.0 to 12.3 feet). Groundwater was encountered at 10.2 feet.
A complete analytical suite was not collected for the groundwater sample because of lack
of recovery, total radionuclides, TAL metals, and a TOC sample were not collected. For

the remainder of the samplés, recovery was sufficient to collect a complete analytical suite.

Uranium-233/234 was detected above background from 0.0 to 0.5 feet (BHG4870JE) in
Borehole BH_04895. No radionuclides, TAL metals, or TCL volatiles or semivolatiles
were detected above background or PRGs from 0.0 to 0.5 feet. No radionuclides, TAIL
metals, or TCL volatiles or semivolatiles were detected at levels exceeding‘ background or
PRGs in soil samples from 8.0 to 12.3 feet (BHG4911JE) (Table 3-33).

In the groundwater sample (GWG1706JE) from this. boring, PCE was the only compound
that exceeded the PRG. No backgrounds were exceeded in analytical results from:
groundwater in this borehole.

P

Because Borehole BH_04895 is located generally upgradient from the former location of
Tank T-40, the presence of PCE in the groundwater and U-233/234 in soil may be

attributable to other upgradient sources.
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Borehole 04995. This borehole was located on the southeast side of Tank T-40 as
specified in OU9 Technical Memorandum 1 (DOE 1994a). Bedrock was encountered at
10.5 feet and the borehole was drilled to a depth of 12.0 feet. Soil samples were collected
at ground surface (0.0 to 6.0 inches) and above groundwater (and immediately above the
bedrock/alluvial contact) (9.1 to 10.5 feet). Groundwater was initially encountered at
10.8 feet and eventually rose to 9.3 feet. Recovery was sufficient to collect a complete

analytical suite for each sample collected.

No radionuclides, TAL metals, or TCL volatiles or semivolatiles were detected at levels
exceeding background or PRGs in the soil sa.lhples in Borehole BH_04995 from 0.0 to 0.5
feet (BHG4871JE) and from 9.1 to 10.5 feet (BHG4915JE).

In the groundwater sample (GWG1707JE) from this boring the compounds strontium and
zinc exceeded background only.. Uranium and PCE exceeded PRGs only. No compounds
exceeded background and PRGs.

Because Borehole BH_04995 is located generally crossgradient to T-40 and contaminants
in the waste streams held in T-40 included trace elements of uranium and PCE, the

compounds found in the groundwater may be indicative of releases from the tank.

Borehole 05095. This borehole was located on the northeast side of Tank T-40 as
specified in OU9 Technical Memorandum 1 (DOE. 1994a). Bedrock was encountered at
11.0 feet and the borehole was drilled to a depth of 14.0 feet. Soil samples were collected

‘at ground surface ('0;‘() to 6.0 inches) and immediately above the bedrock/alluvial contact

(8.0 to l»l.(') feet). Groundwater was never encountered. Recovery was sufficient to

collect a complete analjtical suite for each sample collected.

Uranium-233/234 was detected above background from 0.0 to 0.5 feet (BHG4872JE) in
Borehole BH_05095. No TCL volatiles or semivolatiles or TAL metals were detected
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above background or PRGs from 0.0 to 0.5 feet. No radionuclides, TAL metals, or TCL
volatiles or semivolatiles were detected in levels exceeding background or PRGs in soil
samples from 8.0 to 11.0 feet (BHG4918JE) (Table 3-33).

Because Borehole BH_05095 is located generally downgradient from Tank T-40 and the -
waste streams held in T-40 included trace U-233/234, the U-233/234 detected in soil

samples from this boring may be indicative of releases from the tank.
No groundwater was collected from this borehole.
3.12.4 Tank Characterization

The vault to the two T-40 tanks measured about 12 feet along the north-south axis and
abouf 7 feet along the east-west axis, and is approximately 7 feet deep. Stairs on the west
side of the vault landed in the northwest vault corner. The manway tb the south T-40 tank
was near the southeast corner of the vault and the manway to the north T-40 tanks was
near the northeast corner. The covers to the manways had each been removed and lay on

the vault floor. Pumps to each tank were noted immediately southeast of each manway.

A steel pipe, approximately 4 inches in diameter, led out of the north T-40 tank about 1
foot south of the manway; a similar pipe led from the south T-40 tank about 1 foot north
of the.manway for this tank. Each pipe had been disconnected from the associated piping
and was open to the vault atmosphere. Vents were noted immediately adjacent to these
pipes. Another similar pipe entered the vault from the direction of Building 889 through
the east vault wall between the two open pipes; this pipe, however, was blanked. Another

blanked pipe, also about 4 inches in diameter, exited the vault through the north wall in the

~ northeast comner..

HAWPAFLATS\RMRS\DATSUM3.DOC 10/12/95 . Final




/6/

Rocky Flats Environmental Technology Site Document No. RFP/ERM-95-0000
Operable Unit No. 9 Outside Tanks Section: 3.0 Page 118 of 119

Approximately 2 inches of a clear liquid covered the base of the vault and filled each of the
tanks. Some liquid, presumably groundwater or surface water runoff, was noted on the
vault walls. Much debris, including plﬁstic sheeting, a medium-size garbage can, ahd a
tumbleweed, lay in the vault.

‘The two T-40 tanks could not be visually inspected because both were filled with liquid

~ and because the sampling team could not enter the vault. The dimension of the tanks

could therefore not be measured in the field and the reported capacity of 400 gallons each
could not be verified. However, the as-built drawings indicate that the tanks are each
approximately 5 feet along the north-south axis by about 7 feet along the east-west axis

and about 4.5 feet deep; the tanks would therefore each have a capacity of about 1,200

gallons (DOE 1981).

Similarly, the T-40 tanks could not be directly assessed to determine the presence of
sediment or sludge underlying the liquid.

A Teflon® dipper was used to remotely collect the liquid sample from the south T-40 tank.
It was decided that only one sample would be collected from the two T-40 tanks because
the liquid would probably be homogenous considering that the liquid could migrate
between the tanks and liquid was observed entering the vault through the walls.

These aqueous phase samples were analyzed for gross alpha, gross beta, U-233/234, U-
235, U-238, Am-241, Pu-239/240, TAL metals, TCL volatiles, and TCL semivolatiles. |

Table 3-35 lists detected constituents, fepoﬂed concentrations, and sample locations for
the tank liquid samples. Complete analytical results are included in Appendix E.
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No organic vapors were detected with in-field instrumentation before or during the
sampling event (Appendix F). Colorimetric tubes were used to screen for carbon
tetrachloride and sulfuric acid, but each was below the detection capabilities of the tubes.

Analytical results from the Tank T-40 liquid sample (TNGOOIJE) indicate the aqueous-
phase samples contained traces of the following TAL metals: lithium, molybdenum,
silicon, stroﬁtium, barium, calcium, cobalt, iron, magnesium, manganese, mercury, nickel,
potassium sodium, thalllum, vanadium, and zinc. Radionuclides detected were U-
233/234, U-235, and U-238 Bls(2-ethylhexyl)phthalate was the only analyte detected
from the test group TCL semivolatiles. Analytes detected from the TCL volatiles test
group are 1,2-dichloroethene, 1,2-dichloropropane, acetone, PCE, toluene, and TCE.
Water quality pararheters detected include chloride, fluoride, and sulfate. TOC was also
detected.
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TABLE 3-1
Background Activities of Specific Radionuclides

1.8021.8 Henderson (1982)

Potassium-40
’ Fauré (1977)
NCRP (1987) :
Radium-226 0.017-1.0 . Henderson (1982) 1.59 1.20 1.13
_ C EG&G (1992)
NCRP (1987)
Thorium-232 : 0.99-1.35 Henderson (1982) NR NR 1.25
- NCRP (1987)
Uranium-238 , 1.08-1.78 Henderson (1982) 1.91 2.83 _ 2.30
NCRP (1987)
Uranium-235 0.01-0.09 NCRP (1987) 0.20 0.13 0.10
EG&G (1992)
Cesium-137 0.01-1.37 Henderson (1987) NR 225 0.84

. EG&G-EM (1990)
EG&G (1992c)
Faure (1977)

Americium-241 0.01-0.05 EG&G (1992¢)

: ' . CDPHE (1992)

Henderson (1987)

Plutonium-239 & 240 0.009-0.05 EG&G (1992e) 0.13 pCi/g 0.084 tt

CDPHE (1992)

Henderson (1987)

0.06 0.037 0.10

/

Notes:

HPGe = high purity germanium

NR = not reported

pCi/g = picocuries per gram

RFETS = Rocky Flats Environmenta! Technology Site

UTleawe = upper tolerance limit

t These numbers were reported in the “Geochemical Characterization of Background Surface Soils, Background Soils Characterization
Program (BSCP), Rocky Flats Environmental Technology Site” (DOE 1995a). These values represent the 99/99 background upper tolerance
limits (UTLoomo) based on a normal distribution of data.

" 'HPGe technology is only capable of measuring plutonium-239 in the nanocurie per gram (nCi/g) range.
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TABLE 3-2

Target Analyte List Metals (Modified)

Aluminum, Al Antimony, Sb Arsenic, As

Barium, Ba Beryllium, Be Cadmium, Cd

Cesium, Cs Chromium, Cr Chromium (VI), CP*
Cobalt, Co Copper, Cu iron, Fe

Lead. Pb Lithium, Li Magnesium, Mg
Manganese, Mn Molybdenum, Mo Nickel, Ni

Potassium, K Selenium. Se Silicon, Si

Silver, Ag Sodium, Na Strontium, Sr

Thallium, T1 Tin, Sn Vanadium, V-

Zinc, Zn Tantalum, Ta*

* These metals (not part of the TAL metals list) were only analyzed for at certain tanks

TABLE 3-3
Target Compound List Volatile Organic Compounds

| Chloromethane Bromomethane Vinyl chloride
Chloroethane . Methylene chloride Acetone
Carbon disulfide 1,1-Dichloroethane 1,1-Dichloroethene
1.2-Dichloroethene (total) Chloroform 1,2-Dichloroethane
2-Butanone 1,1,1-Trichloroethane Carbon tetrachloride
1.2-Dichloroprapane cis-1,3-Dichloropropene Trichloroethene
Dibromochloromethane 1,1,2-Trichloroethane Benzene
trans-1,3-Dichloropropene Bromoform 4-Methyl-2-pentanone
2-Hexanone Tetrachloroethene Toluene
1.1,2,2-Tetrachioroethane Chlorobenzene Ethylbenzene
Styrene Xylene; (total)
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TABLE 34

Target Compound List Semivolatile Organic Compounds

Acenaphthene Acenaphthylene Anthracene
Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene
Benzo(g,h.)perylene Benzo(k)fluoranthene 4-Bromophenyl-phenylether
Butylbenzyiphthalate Carbazole 4-Chloro-3-methyiphenol
bis(2-Chloroethoxy)methane bis(2-Chloroethyl)ether bis(2-Chloroisopropyl)ether

2-Chloronaphthalene 2-Chlorophenol 4-Chlorophenyl-phenylether
Chrysene Dibenzofuran - ‘ Dibenzo(a,h)anthracene
1,2-Dichiorobenzene 1,3-Dichlorobenzene 1,4-Dichlorobenzene -
3,3-Dichlorobenzidine 2,4-Dichlorophenol Diethylphthalate
2 ,4-Dimethylphenol Dimethyliphthalate Di-n-butylphthalate
2,4—0initrobenzene 2,4-Dinitrotoluene 2,6-Dinitrotoluene
Di-n-octylphthalate bis(2-ethylhexyl) phthalate Fluoranthene
Fluorene /Hexachlorobenzene Hexachlorobutadiene
Hexachlorocyclopentadiene Hexachioroethane indeno(1,2,3-cd)pyrene
Isophorone 2-Methyinaphthalene 2-Methylphenol
4-Methyliphenol Naphthalene 2-Nitroaniline
3-Nitroaniline 4-Nitroaniline | Nitrobenzene
2-Nitrophenol 4-Nitrophenol N-Nitroso-di-n-polyamine
N-Nitrosophenylamine Pentachlorophenol Phenanthrene
Phenol Pyrene - 1,2,4-Tn'cplorobenzene -
2,4 6-Trichlorophenol '

2,4,5-Trichlorophenol
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TABLE 3-5
Radionuclide Analyte List

Total Gross alpha

Total Gross beta

Total U-233/234, 235, 236"

Total Pu-239/240, Am-241

Tritium, “H**

Neptunium-237**

Cesium-137" -

Radiological Screen**

° Isotopes U-233 and U-234 are measured together along with individual measurements of

U-235 and U-238.

**  These radionuclides were only analyzed for at certain tanks; see Tables 2-1 and 2-3.

***  Gross screening that all samples are subjected td before they are released from RFETS.

TABLE 3-6

List of Other Organic Compounds

(Pesticides and Polychlorinated Biphenyls)

Aldrin o-BHC g-BHC

+-BHC (Lindane) &BHC Chiordane
4,4'-DDD 4,4-DDE 4,4-DDT
Dieldrin Endosulfan | Endosulfan I|
Endosulfan sulfate Endrin Endrin aldehyde
Heptachlor Heptachlor epoxide Methoxychlor
Toxaphene PCB-1016 PCB-1221
PCB-1232 PCB-1242 PCB-1248
PCB-1254 PCB-1260

HAWP\FLATS\RMRS\DATSUM3.DOC  10/12/9§
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TABLE 3-7 _
List of Water Quality Parameters

Fluoride Nitrate/Nitrite (N) Chioride

| sulfate Total Organic Carbon pH (Standard Units)

Specific Conductivity

TABLE 3-8
List of Chlorinated Herbicides*

. Dichlorophenoxyacetic Acid (2,4-D) Trichlcmphenoxypropion_ic Acid (2,4,5-TP)

® Chlorinated herbicides were only analyzed for at certain tanks; see Table 2-1 and 2-3.
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BKGND =
BNACLP =
GRRASP =
HERBB150 =
IHSS =
MDL =
METADD =
mg/kg =
Oous=

pCig =

pCilL =
PESTCLP =

pH=

PRG=

SED=

SMETCLP =

SQL=

§S=
TCLP-RADS =

TRADS =

VOACLP =

WQPL =
WQPL - SPCOND =
“WQPL-pH=

%REC =

m -]

ug/[_ =

gmhos/cm =

i=

2=

Legend for Tables 3-9 through 3-35

Validation qualifier; laboratory qualifier considered acceptable
Indicates compound was found in blank and sample

Compounds identified using Secondary Dilution Factor - Organic
Interference

Laboratory Qualifier: estimated value

Data are rejected

Analyzed not detected at/above method detection limit

Validation qualifier: valid data

Resutt by calculation defined in GRRASP (EG&G 1991b)
Analytical results in validation process ‘

Indicated compound exceeds PRG

All samples reported with positive resuts; no non-detects reported

= No background or PRG for indicated compound

Indicated compound exceeds background

= |ndicated compound Is equal to or below instrument detection limit

Background

Base Neutral Acid Contract Laboratory Program Method

General Radiochemistry and Routine Analytical Services Protocol
Herbicides Method 8150

individual Hazardous Substance Site

Method Detection Limit

Metals Added

milligrams per kilogram

Operable Unit

picocuries per gram

picocuries per liter

Pesticides Contract Laboratory Program

measure of acidity/alkalinity

Preliminary Remediation Goal

Sediment .

Standard Metals Contract Laboratory Program

Sample Quantitation Limit
Surface Solls
Radionuclides - Toxicity Characteristic Leaching Procedure

Total Radionuclides ,

Contract Laboratory Program Volatile Organic Anatyte Package

Water Quality Parameter List '

Water Quality Parameter List - Specific Conductivity

Water Quality Parameter List - measure of acidity/alkalinity

Percent Recovery

micrograms per kilogram

micrograms per liter

micromhos per centimeter

PRGs from Programmatic Risk-Based Ptelimmary Remediatlon Goals (DOE 1985b)
Background from Background Solls Characterization Program, May 1995 (DOE 1995a)

\
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TABLE 3-8
Borehole Postitive Results Table
Tank T-1
Sample Location: 1086 1098 1098 | - 1188 . 1298 1288
Sample identification Number: BHG4900JE | BHG4901JE | BHG4H02JE .| BHG 906JE | BHGA804JE| BHG4914JE
Date Sampled: MDL PRG / BKGND 9-Mar-88 9-Mar-98 9-Mar88 | . 10-Mr88 | 10-Mar88 | 14-Mar-88
 Test Group:METADD Units:MG/KG Depth(ft) or Sample Type 6.04.7 42.0-13.8 duy.icste ~|. 4.0-'9 4.04.8 trench
CESIUM 1000 0.00E 0/ 1267.00E0 ) R . 45:Y
LITHIUM 100 355E4/ S34E0 7.1 BV 5.3BV 58v." | 61EBV . 10.7:Y
STRONTIUM 200 1.00E6/ 34260E0 11.1 BV 10.1 8.V 11.3BV - |- 125V 216:Y
TIN . - 200 1.00E6/ 0.00EO I . 9:Y
Test Group:SMETCLP Units:MG/KG ' iE
ALUMINUM 200 1.00E 6/ 55098.00E O 10500 :V 6560 :V 7200:V... | 8440 V 15700 .Y
ARSENIC 10 708E1/ 21.48E0 6.6.V 3V LV S| 49 89:Y
BARIUM 200 1.24E5/ 389.00EO 549V . 547V 647V | . 491 ./ 89.1.Y
BERYLLIUM 5 289E1/ 1880EO .84B.V 56 B.V 558V, 8B 1.2.Y
CALCIUM 5000 0.00E 0/ 67403.00E 0 2450 .V 2030 .V 221V |- 41804 3620 1Y
CHROMIUM 10 0.00EQ/ 113.80E0 109V 103V 0V 1 88V 164:Y
COBALT 50 106E5/ 4880E0 6.28.V 5.8 BV 6lV: | - 48BVvV 75:Y
COPPER 25 740E4/ S9.10EO 10.3:V 118V 13.-.V . 118:Y
IRON 100 0.00E 0/ 63389.00E 0 13700 .V 9120V 109(:):V-. .| - 10900V 16900 :Y
LEAD 1 3 0.00EO0/ 30.50E0 8.8V 49V SEV -]+ 68V 15.7.Y
pMAGNESIUM 5000 0.00E 0/ 14932.00E O 1520 .V 1420.V 153 v, [~ 1380V 1910:Y
MANGANESE 15 8.86E 3/ 1505.00E 0 155 .JA 162 :JA 203 JA* - 901 :JA 188 Y
MERCURY 0.2 532E2/ 281E0 il R - 062
NICKEL 40 3.55E4/ 103.60E0 114V . 94V -10.5 .V 8.6V 154Y
- |POTASSIUM 5000 0.00E 0/ 10781.00E 0 12201:JA | 1020BIlJA | «090BLJA | 1120 Bl.JA 1640 .Y
SODIUM 5000 0.00E0/ 0.00EO 62.3 B:JA- 56.9 B.JA- 71.8 B:JA- 74.3 B.JA- 116.Y-
THALLIUM 10 0.00E0/ 0.00EO r 53:Y-
VANADIUM 50 1.24E4/ 138.30E0O 304.V 184V . 18.V B3IV 384Y
ZINC 20 532E5/ 216.20E0 251V 201V, 208V 207V 20.1:Y
Test Group:TRADS Units:PCUG ! B ]
AMERICIUM-241 0 216E 2/ - 6.34E-2 .014(.008) :V | .003(.004, J:V | .014(.01):V | .178(.033) :v# .007(.008) J.V
GROSS ALPHA 0 | 0.00EO0/, 4456E0 | 16.07(4.39):V | 12.27(3'35) :V | 13.99(4.12) :V | 13.48(4.02) vV 19.35(4.87) .V
GROSS BETA 0 000EO0/ 5535E0 | 32.04(3.55):V | 27.89(3.23) :V | 31.42(3.51) :/ | 30.89(3.45) .V 29.23(3.32) .V
PLUTONIUM-238 0 EO/ EO .005(.006) J.V- .001(-004) J:V-| .001(.005) J.V-| .021(.01) :V- .018(.017) J:V-
PLUTONIUM-238/240. 0 3.01E 2/ 1321E-2 | .033(.012) :V | .035(.014):V | .055(0171:V [.747(.099) :V# 024(017) V
URANIUM-233,-234 0 418E3/ 17.69E-1 J13(.122):V | 5:7(.092):V | .541(.095):V | 1.001(.161):V .841(.185) .V
URANIUM-235 0 1.73E1/ 19.83E-2 029(.017):V | .€31(.017):v | .035(.019,:V | .035(.02) :V .028(.026) J.V
URANIUM-238 0 788E1/ 19.12E-1 .761(.128) :V | A89(.085):V | .657(.11):V | .807(.149) :V 92(.188) .V
Test Group:VOACLP Units:UG/KG R . - ]
2-BUTANONE N 0 1.00ES/ OO0OCEO 4JY
ACETONE 10 1.77E8/ O0.00EO - 14B.Y
|METHYLENE CHLORIDE 5 166E7/ O0.00EO —_— - 2JY
HWPFLATSOUSBHONEXLS 10/495 Page 1 of 1
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TABLE 3-11
Surficlal Soll Positive Results Table
. Tank Group T-2 and T-3
Sample Location: $5000195 $5000295 $S0063%5 _L _$3000495 $S000595 $80006895 |
Sample Identification Number: : SSG2821JE | SSG2822JE | SSG2832;% | 5SG2827JE | SSG2831JE | 8SG2820JE
Date Sampled: MDL PRG / BKGND 14-Feb-95 14-Feb-95 16-Feb-95 15-Feb0S 16-Feb-95 16-Feb-85
BERYLLIUM 1 1.49E-1/ 1.25E0 5B:Vv* .96 B:v* 1.1 BVvV* .55 B:v* 1B:v*
CADMIUM 1 137E2/ 234E0 37BvV 8BV 22V .86 B:V
CALCIUM 1000 0.00E 0/ 5839.00E0 2590 :V 6290 :V# §270:V - 6590 :V# 25200 :V# 3330 B.v
CHROMIUM 2 0.00E0/ 22.21E0 14.6:.V 18.2:V 16.8.V 11.9:V 16.1:V 113:v#
COBALT 10 16564/ 14.22E0 6.28B:v 9.3BV 9.9 B:V 563 BV 8.9 B.V 25.1 B:V#
COPPER 5 1.10E4/ 22.75E0 15.2:V 19.5:V 158V 36.2:V# 173V 210 :V#
IRON 20 0.00E 0/ 230683.00E0| 12000:V 17700V 15200 :V 11300 .V 18700 :V 276000 :V#
LEAD 1 0.00EQ/ 73.87E0 33.v 5.2V 278V 51¢.v 2.1V 7810 :V#
MGNE§M 1000 0.00E 0/ 3707.00E 0 2180:V 2400 " 2310:V 2400V, 4190 :V# 7858V
MANGANESE 3 1.36E 3/ 482.10E0 177V 24V . _Pav_ ] IV 319V 351V
MERCURY 0.2 823E1/ 0.18EO0 _Aeve o 3y 1598/ .88 :V#
[NICKEL 8 §49E3/ 19.74E0 9.8V 197V | 152V _88:v 179V 138 :V#
POTASSIUM 2000 0.00E 0/ 3797.00E0 1520 :V 1840 :V 1380:v.- ' 1645/ 1740:V 422 B:JA
SILVER 2 1.37€E3/ 0.22E0 1B:v#t ' : ‘ .88 ..v#t 30.7 .JA#
SODIUM 2000 0.00E0/ 119.02E0 98.1 B.V - 71 BYv 154 B:JA#
[THALLIUM 2 0.00E0/ 0.45E0 L 4B:JA%
VANADIUM 10 1.92E3/ 61.84E0 253V 39.7:V 34V 20.8:V _1VvV 1458V
ZINC 4 823E4/ 9592E0 95 1.JA 97.2 LJA# 66.1 :JA 87 l:JA 54.4 I.JA 1050 1:JA#
Test Group:TRADS Units:PCI/G . . . _
AMERICIUM-241 0 237E0/ 0.04E0 | .019(.01):V | .04(.013):V# |.058( 1)16) :V#; .017(.009):V |.054(.016) :V#| .017(.008) :V
GROSS ALPHA 0 0.00E 0/ 44.56E0 | 13.69(4.03):V]22.93(5.38) :V [ 22.9 (5.41) :V | 27.2(5.88):V | 17.24(4.58) :V [ 10.92(3.56) :V
GROSS BETA o 0.00E0/ 55.35E 0 | 35.21(3.73) :V| 34.32(3.67) :V [ 33.7/(3.62) :V | 39.12(4.01) :V | 30.86(3.44) :V [ 14.86(2.33) .V
PLUTONIUM-238 0 EO0/ EO0 |.001(.004) J:V-| .006(.005) :V- {.00"(.007) J.V-| 007(.007) :V- | .032(.012) :V- | (.003) J:V-
[PLUTONIUM-239/240 0 343E0/ O0.08E0 |.114(.026):V#| .3(.049):V# | .363(.066) V#| .. 34(.048) :V# | .109(.025) :V#|.111(.026) :V#
[URANIUM-233,-234 0 453E1/ 3.10E0 |.884(.139):V | 1.002(.144):V| 1.16(.188):V | 1.284(.175):V | .875(.143):V
[URANIUM-235 d 1.736-1/ 0.13E0 | .017(.013):V | .048(.02):V | .C72(.026):V | .(57(.022).V | .085(.024):V
[URANIUM-238 0 8.00E-1/ 283E0 | .86(.136) :V* |1.046(.149) :V*[1.£56(.246) :V*[1.431(.195) :V*| 1.081(.155) :v*
Test Group:VOACLP Units:UG/KG - ]
ACETONE =~ _ 10 2.74E7/ 0.00EO 25 :JA 59 :JA 170 :JA 31:JA 8 JA
METHYLENE CHLORIDE 5 854E4/ 0.00EQ 2JA 1JA 2JA 3JA “62:V
HAWPFLATSIOURSSTWO.XLS - Page 20f 4




¥ jo ¢ absy

I

.t
e

[ _A'8'Y8 A 6€8 AELL | WNIYVS)|
Y WA LS A Z9 DINISYV|
[ _A'0gSE A: 0SE6 A: 0818 WNNINNTVY
| = '  DYW/OW:SHUN  d1D13WS:dnoio 38) |
[ Ve Il NV4INSOAN3|
B viid Ll NI¥3131Q
B ‘ 09Z1-¥OT100NV|
[ .vriove WVr: 0ZL Vr:Q 0EY PSZL-HOT00YY|
| NGV
oWon:syun _ d19153d:dnoio 8oL
: #vra b NLL|
A398 A8 5SSt AB9'LL “WNILNOULS]|
A8 99 ABZL A'B8'S WNIHLN
. OWOW:SHUn  aQviaw:dnolp 3say|
Vi 0.8 A: 00EE A 0081 INIUA
A 00y | -Ai002€ ~A: 0021 INIHHLNVNIHd
EEZT RS 7T Vi 8L 3INITVHLHAVN|
Vet . | .\ 0E8 A 0LS 3NIUAD(PO-£'Z LJONIANI]
. YLy A:06€ VL 09l 3NI¥ONT|
|_, A0S A: COLb A- 0014 3INSHINVHON T
_ ¥ 091 VL 19 NvdN40ZN38Ia
T_‘ 7 0bZ SV 081 3N3OVHHINV(Y'BJOZNIaIg|
Vit LG : 31VIVHIHd Al 1une-u-|0
- Vi 07 A 0L9} A OEL ~ SN3ISAUHD)
VI LY -A: 0.8 -V 001 310ZV8YVO
veres |- 31VIVHLHG TAZN38 1ALNG
Vel A 009 V' 09 IN3HINVNON12OZNIE
-V 081 -A 0011 -\ 0ZL 3N31A43d(4BIOZN3g
Vi 08t «A: 00V A O¥L 3N3HINVYONT3(Q)OZN38
V09 »A: 0064 «A: 0F9 3INIYAL(C)OZNI8
[ virost «A: 0051 A 00 3N3OV3HINV(elOZN38
V[ GS A 059 Vir ove SNIOVHHLNV|-
Yir oL A: 055 V'l 022 INIHLHJVYNIOV
o -V'r 0L * INTIVHIHJIVNIAHLIW-Z
- - oWon'syun____ d1ovng:dnoip iseL
R §6-991-§) $6-q9194 :pajdwies a38Q
3rezezOss | Irszezoss | 3Iroeszoss :JaquinN uojisayiuap| sjdwes
$60L00SS $68000SS $6.000SS :uopeo0 ejdwes
€1 pue 2-1 dnoup yus)
9iquL S)NSOY 9A|)8Od |IOS [SIOU4NS
b-€ 318VL

STXOMLESBNOSLVIIGMIH

/74




o y eBagd

T 3010 THD SNTAHLTW]

- o VirS » 3INOL30V

[ oWOnsNun_ d19vOA:dnoip 3531

.A (zr1 29T'L WA \TOT)6ZY L WA (¥627520°T 8EZ-WNINVYN

‘974 690" | A:(szu)ggo” | A:{zz0')8s0° SEZ-WNINVAN

L0 75178267 | A: 758176821 | A: (9027)SLE°L vEZ-'EEZ-WNINVAN|

‘. (z0')es0" # v )69 | wn: (990°)8LY 0vZ/6£Z-WNINOLND

_(’_J_l 200" [~ " {230 J600°| -A*19007)200° _8EZ-WNINOLNd

A ToE €25 e | A (BE €14 6c | v (9E)BLEE v138 SSOUO

FAT68'9)18°0Z | A (EZ¥)Lb 4 | A (8 #)V0 6L VHJV SSO¥9

#A- (€20')860° | #A: (810° )sgo"f A {L20)kbt LYZ-WNIDIIBNY

' ©/19d:suun sawvi1:dnop 1831

VIl 85 V8. #90:1 922 ONIZ

[__A6ZE A 0€ A T82 WNIGYNVA

WNITIVHL

B WNIgos

#NE T #A: 9T ¥3AS

A OVSL A OvPbL A: 06ZL WNISSVY.LO0d

AL AELL A L€} IINOIN

| A #A 92 #A € AYNOYUIN

A LT A 8LL A 6LZ 3SINVONVIN

A 0ZLY A: 0v0Z A 019} WNISINOVIN

A €8 A 6'9E #A 0LYL ava

A 00LVLE A: 00SEL A- 00022 NO¥I

AT LL A 8'SL #A: €'65 ¥3d4409D

ABSL AgLS ABLY9 17v802

A SP A P9l vrig'll WNINOYHD

A: 0205 A’ Ob0E A OLEY WNIDWO

A8 95 9.8 AB L WNINGVD

AGLL sk €6 ABLL WNITIAY38

$6-994SL 4| S6-d0F L | 6609491 ‘pojdwies 93eq|

3rezezoss. . .3rsZeZossy | 3rocszoss ;J9qUINY UORESBNIUSP] o|dusS

$60L00S% | S88000SS | S61000SS :uojjeo0 sidwes
€1 pus Z-1 dnoup yuel

9|qe ] S}NSAY 9A}{SOd ||OF |B|2HNS

I-€ 378VL

STX'OMILESNOASLYINIMIH

175




E
TABLE 3-12.
Borehole Positive Results Table
Tank Group T-2 and T-3. .
Sample Location: 1395 1395 1398 1495 1495 | 1495
Sample ldentification Number: BHGA858JE | BHGAS96JE | BHGA897JE | BHG4858JE BHG4893JE | BHG4894JE
Date Sampled: : MDL PRG / BKGND 15-Feb-85 6-Manys 8-Ma:-85 15-Feb-85 7-Mar-05 7-Mar-85
Test Group:BNACLP Units:UG/KG Depth(ft) or Sample Type 0.0-0.5 2046 8.9;1 2.5 0.0-0.5 2.04.7 12.0-12.6
2,4-DIMETHYLPHENOL 330 35567/ 0.00EO RN
2-METHYLNAPHTHALENE 330 0.00E0/ 0.00E0 -
2-METHYLPHENOL 330 8.87E7/ 0.00EO
4-METHYLPHENOL 330 0.00E0/ O0.00EQ
ACENAPHTHENE 330 1.06E8/ 0.00EOQ 170 JA 140 JA 100 J:A
ANTHRACENE 330 "532E8/ 0.00EO0 150 J.A 120 JA 120 J:A
BENZO(a RACENE 330 1.70E5/ 0.00EO 580 :JA 270 JA . 380 JA
BENZO{a)PYRENE 330 ~1.70E4/ 0.00E0 700:JA 230 JA 400 :V
BENZO(b)FLUORANTHENE 330 1.70E5/ 0.00EO 700 :JA 260 J.:A 410:V
BENZgghI]PERYLENE : 330 0.00E0/ 0.00EO 120 J:A- 360 J:A-
BENZO(K)FLUORANTHENE 330 1.70E6/ 0.00EO 300 J.A o< N 160 J:A
BUTYL BENZYL PHTHALATE 330 35568/ 0.00E0 _ o
CARBAZOLE 0 0.00E0/ 0.00E0 92 JA- 67 JA-
CHRYSENE 330 1.70E7/ 0.00EO 610 :JA 330 JA 420 :V
DI-n-BUTYL PHTHALATE 330 1.77E8/ O0.00EO
DIBENZO(a,h)ANTHRACENE 330 1.70E4/ 0.00EO
DIBENZOFURAN 330 0.00E0/ 0.00EQO 43 JA- 82 JA-
FLUORANTHENE 330 7.10E7/ 0.00E0 1200 :JA 570 .V 950 :v
FLUORENE 330 7.40E7/ 0.00EO 120 J:A - 62 J.A
INDENO§1.2.3-cd)PYRENE 330 1.70E5/ 0.00EQ 330 JA ' 280 J.A
NAPHTHALENE 330 7.10E7/ 0.00EOQ 40 JA _ 44 J:A
PHENANTHRENE 330 0.00E0/ 0.00EOQ 1000 :JA- _ 660 :V- 50..:V-
PHENOL 1330 1.00E8/ 0.00EO0 . B
PYRENE . 330 532E7/ O0.00EQ 1400 :JA . 580V “30V
Test Group:METADD Units:MG/KG . IR T
CESIUM 1000 0.00E0/ 1267.00E0 . 5:Y 48:Y 5.Y 4.7:Y
LITHIUM 100 3.55E4/ 53.40E0 5.5 B:V 104:Y 8.9:Y (AR 8.8:Y 53:Y
MOLYBDENUM 200 8.87E3/ 0.00EQ 25 8 N 12:Y 17y
STRONTIUM 200 1.00E6/ 342.60E0 11.2BvV 451y w4328V 40.2:Y 20.8:Y
TIN 200 | 1.00E6/ 0.00E 0 77.Y__ |__4Y 8:Y 5.8 :Y
HAWPFLATSIOUBBHTWO2 X8 Page 1 of 6
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TABLE 3-12
Borehols Positive Resuits Table
Tank Group T-2 and T-3
Sample Location: 1395 1395 ol - 495 1495 1495
Sample identification Number: : BHG4858JE | BHGAB968JE | BHG4887Jr | U@ 1859JE | BHG4B93JE | BHG4894JE
Date Sampled: MDL PRG / BKGND 15-Feb-95 8-Mar-95 ' 8-Mar-95 155 b-85 7-Mar-85 7-Mar-85
Test Group:PESTCLP __ Units:UG/KG _
ALDRIN ‘ 8 7.30E3/ 0.00E0 2.3:JA
AROCLOR-1254 160 161E4/ 0.00E0 8o A T
AROCLOR-1260 160 1.861E4/ 0D.00ED 83.JA _
DIELDRIN 16 7.76E3/ 0.00E0
ENDRIN KETONE 16 0.00EO0/ 0.00EO0
Test Group:SMETCLP Units:MG/KG ' 4
ALUMINUM 200 1.00E 8 / 55098.00E 0 5800 .V 18100:Y 11700 'Y 10200 :V 15200:Y 10400 .Y
ANTIMONY 60 710E2/__ 0.00E0 | T48.Y
ARSENIC 10 7.09E1/ 21.48E0 31V 83:Y : :_,;.6_5 Y 6.3.V 58.Y 76:Y
BARIUM 200 1.24E5/ 389.00E0 59.7 .V 88.1:Y 122y 105V 125.Y 65.6:.Y
BERYLLIUM 5 289E 1/ 18.80E0 .48Bv 1.9:Y 1Y 928V 1.9:Y .94:Y
CADMIUM 5 8.87E2/ 2.36E0 - ‘
CALCIUM 5000 0.00E 0/ 67403.00E 0 2240 .V 27400:Y: 8050 :Y 5850 :v 13700:Y 6180:Y
CHROMIUM 10 0.00EQ0/ 113.80E0 11.2:V 204:Y 128:Y 16.7 .V 16.9:Y 126:Y
COBALT §0 1.06E5/ 4880E0 7.58\v 83.Y 74.Y 6.28:V - 9.5:Y 10.3:Y
COPPER 25 7.10E4/ 59.10E0 11.9.v 11.8:Y 11.2:Y 16.2.:V 15.2.Y 10.8:Y
IRON 100 0.00E 0/ 63389.00E O 10500 ;v 16980 :Y 13800 .Y 14900 :V 15300:.Y . 198000 :Y
LEAD 3 0.00E0/ 30.50E 0 215V 16.8.Y 11.6:Y 83.7 .V# 16.5:Y 8.9:Y
MAGNESIUM 5000 0.00E 0/ 14932.00E 0 1800 .V 2390.Y 1850:Y 2080 :V 2090:Y 1630:Y
MANGANESE 15 8.86E 3/ 1505.00E0 | 167 .V 133:Y 223:Y 193V 199:Y 203.Y
IMERCURY 0.2 532E2/ 281E0 .093 B:.v 21y 085 Y IR A4:Y .069:Y
NICKEL 40 3.55E4/ 103.60E0 8.2BvV 21.9:Y 13.4.Y 126.v 18.8.Y 13.8:Y
POTASSIUM 5000 0.00E 0/ 10781.00E 0 1200 .V 1340 :Y 1230 .Y 1680 .V 1350 :Y 1010:Y
SILVER 10 8.87E3/ 20.00E0 1.2:Y 14:Y 198V 16.Y
SODIUM 5000 0.00EO/ 0.00EO 139:Y- 93.4 Y- 150 B:V- 135.:Y- 0.7 .Y~
VANADIUM 50 1.24E4/ 138.30E0 215V 36.2.Y 3356:Y 33.1:V 358.Y 38.1:Y
ZINC . 20 5.32E5/ 216.20E0 68.4 1.JA 30.8:Y 216:Y 74.1 1LJA 57.3:Y 20.1:Y
Test Group:TRADS Units:PCI/IG
AMERICIUM-241 0 216E 2/ 6.34E-2 | .027(.012):V | .023(.01):V |.003(.003) J:V| .036(.C%2):V | .017(.008):V [.003(.005)J:V
GROSS ALPHA 0 0.00E 0/ 44.56E 0 | 18.45(4.79) :V| 11 R2(3.78) :V 15 .74 72, V[ 18.8(4.73) :V | 15.14(4.32) .V | 13.03(3.88) :V
GROSS BETA 0 0.00E0/ 5535E0 [40.48(4.11):V|2165(2.85):V|21.985(2.83) :V{32.36(3.55) :V| 24.12(2.88) .V |23.28(2.81) .V
PLUTONIUM-238 0 EO0/ EO0__|.003(.004) J:V-|.00:7.005) J:V-| (.002) J:V- | .0067.. J6Y .v-[-.001(.002) J:V-| .007(.006) :V-
PLUTONIUM-239/240 0 3.01E 2/ 13.21E-2 | .278(.049) :V#| .733( 0.1 V& |.002( £02; V| ~i5( J45) :v#| .008(.008):V_|.003(.005) J:V
URANIUM-233,-234 0 4.18E3/ 17.60E-1 | 1.02(.171):V | 955 .164* "/ _47’.5(.121) WV, .86.(17)V | .802(.124):V | .994(.157):V

HAWPFLATS\OUSBHTWO2 XLS
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TABLE 3-12
Borehole Positive Results Table

Tank Group T-2 and T-3

Sample Location: 1395 1395 1395 -495 1485 1495 |
Sample Identification Number: BHG4858JE | BHG4896JE | BH: 14897JE BHC.4859JE | BHG4893JE | BHG4894JE
Date Sampled: MDL PRGA / BKGND 15-Feb-95 8-Mar-95 8 tne 8 15- ‘eb-85 7-Mar-85 7-Mar-85
URANIUM-235 0 1.73E1/ 10.83E-2 | .039(.022):V | .04(.023) 'V |.047(.019) ;v | "4(.023):V .036(.017) :V | .047(.022) .V
URANIUM-238 0 7 O8E 17 19.126-1 | 1.166(.19) :V | 1.179(.194) V| 408(.132) :V [1.176{ 199) :V| .858(.131) 'V [1.213(.184) :V
Test Group:VOACLP Units:UG/KG o
2-BUTANONE 0 1.00E8/ 0.C0EQ _
2-HEXANONE 0 0.00E0/__ 0.00E 0 S 15 2
ACETONE 10 1.77E8/ 0.00E0 228Y 19 B.Y 128Y
CARBON DISULFIDE 0 1.77E8/ 0.00E0Q :
ETHYLBENZENE 0 1.51E8/ 0.00EQ
METHYLENE CHLORIDE 5 166E7/ 0.00EO 14:Y
STYRENE 0 EO/ _ EO 1
TETRACHLOROETHENE 65 | 2.22E6/ 0.00E0 .
TOLUENE 5 | 1.25E8/ 0.00E0 ”
TOTAL XYLENES 5 0.00E0/ 0.00EO : I

HAWP\FLATS\OUS\SHTWO2.XL8 Page 3 of 8
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TASLE 3-12
Borehole Posltlye Results Table
Tank Group T-2 and T-3

Sample Location: 1505 1505 1558 1695 1675 1795 1795 | 1795 |
Sample ldentification Number: BHGA4860JE | BHGA8BTJE |BHGA4889JE| BHGA857JE | BHG4390JE | BH 34856JE | BHG48B4JE BHG4886JE
Date Sampled: 416-Feb-95 2-Mar-95 3-Mar-95 15-Feb-95 2-Mar-85 15-Teb-95 1-Mar-95 1-Mar-95
Test Group:BNACLP Units:UG/KG 0.0-0.5 2.0-4.6 12.0-12.2 0.0-0.5 2028 0.9-0.5 2.6-4.8 8.0-10.6
2,4-DIMETHYLPHENOL 5: JA

2-METHYLNAPHTHALENE 1110 :V-

2-METHYLPHENOL 6L JA

4-METHYLPHENOL 130" JA-

ACENAPHTHENE 64 JA 60 JA 140 JA 190V . 37 JA 170 JA
ANTHRACENE 76 JA 48 J.A 120 JA 21.0:V . 42V

BENZO(a RACENE 280 JA- 360 J:A 32(0 'V . 1200V

BENZO(a)PYRENE 290 J:A 120 JA 380 J.A 3V 1207V

BENZO{b)FLUORANTHENE 310 JA 120 JA 490 :V 3700 :V 14V

BENZO(ghi)PERYLENE 250 J:A- 290 J:A- 1500 :JA- “ Yo V-

BENZO(K)FLUORANTHENE 77 JA 66 JA 190 J:A 1500 :V 520 V

BUTYL BENZYL PHTHALATE - 22.A

CARBAZOLE : 48 J.A- 74 JA- 1300 :JA- 700J.8

CHRYSENE . . 300 J:A 140 J.A 400 :V 3500 :V 1207

Di-n-BUTYL PHTHALATE . 140 JA

DIBENZO({a,h RACENE 98 JA 420 .V 250 J.A

DIBENZOFURAN I 990 V- 89 JA- 48 JA-
FLUORANTHENE - 740 .V 310 JA 870 :V N 3000 :V 51JA
FLUORENE 42 JA 99 J.A 100 v 250 JA

INDENO(1,2,3-cd)PYRENE 210 JA 61 JA 260 J.A 1106 :JA 870 :V

NAPHTHALENE 39 JA T 79 JA 69 J:A 300C :V 77 JA 81 JA
PHENANTHRENE 410 :V- 270 J:A- 750 :V- 690 :V- 2100 :V- 57 J A
PHENOL 100 J:A

PYRENE 500 :V 270 J:A 810 :V 6000 :V 3300 :V 48 J.A
Test Group:METADD Units:MG/KG

[CESIUM 183 PTG 5
LITHIUM 7.3BV 88:Y 8BV 6.8:Y 64BV 105:Y
MOLYBDENUM 12:Y 29:Y

STRONTIUM 19.9 B:V 46.2:Y 3448V 379 Y 1818V 185:Y
TIN 7.9:Y 89:Y ' 9:Y

HAWPFLATSIOUSBHTWO2 XLS Page 4 of 6




940 g efed

STX ZOMIHBSNOS LY TAIMIVH

9)qeL S}NSeY SA[} S04 Sjoyalog

Zi-¢ 31avl

A (sst)eze A 1oL a0’ [ A {evilees’ | A-(891°)190°L [ A-(89L7)Z8L'L A (8rL)e6" [A: (¥GLTI6EOD'L YEZ-'€ET-WNINVYN
A (S10°0260° | A (zZoit [wA:(svo 2z | A {(zo)zeo | #A:(s0')eoZ’ A (810)6p0° [#A: (Zp0')L62° 0pZ/6£Z-WNINOLNY
-Ar (5007)200° |-A'r (800°)800° [ -A: (£00°)600° [-A'r (#00°)100"-] -A: (S00')S00° -[-A: (va0°)e00" [-A: (800°7)€10° 8E€Z-WNINOLNd
A (gee)szeZ [A (68Z)oe vz |A: (z6°€)ze'2e] A-(LoE)erve [ A (SE)Z8'LE A (v1£)60°9Z [A: (92°€)8E'SE v.138 SSOHO
A svize Lt [A e vizesL [A(ssiva Ly A (evpieoLL | A (89¥)8Z 8L A ZvvsLol] A (eyv)LL YHJ TV SSO¥9
A (9007600 | A (8007800 | A: (e00)ez0 [ A-(110)e20" | AT {(Z10')9E0 A: (800°)510° | #A: (€0°)SpL° LrZ-WNIDININY
©/19d:sHun sawvi:dnoig 189t
A €92 VIl 8€) A 862 _ v 9'E6 A GOE vl L2 - ONIZ
A L8P A EPT A LEE A G'OF A 8'GE A TEE WNIGYNVYA
-A' 1S} -A bbb -A: 802 -A'8 16 WNIaos
ALY Aoy ABZ AVl ASE'L H3AUS
A 0LL) A ObblL A 00L A 0SS1 AL OLEL A ObSL WNISSY.1Od
ALl AL LOL Avbb | A8 A TGl A Sl J3ANOIN
AL N ST AT A bS A bl ALV AHNDYIW
T A G61 A bSE A S0Z Al lEL A 061 ISINVONVI
A OELL A 0LOZ A0S} A: 0SEZ A 0€22 A 0811 ‘WNISINOVYI
Al8ZL #A1 08 Al yvl #\' 2'8E AlLZLL #A: Y0Z aval
A 00921 L AUrpLL A: 006¥) A- 00SS| Al 00991 A: 0061 NOXI
A GEL - AOLL A €9l A 80L A €6l ¥3dd0d
A S8 A3LY A 99 A8 18 AvL XX 17v802
A LLL ) Bl A 9ZZ A YT A TSt A 6Pl WNINOYHD
Al 0282 AVl AL 00ZL". A 0pES A: 00092 A 0919 WNIDTVD
At L A8 65 A8SL WNINaYD
Al A'E 98 Al 4 AVl Ag L WNITAY38
Al 196 At 8L At 68 A ZCL A SOL Al SLL WNiNva
A 96 A€ A9 AL ATl AL DINISHV
VIE 6'C vr86¢ ANOWILNY
A 00VLL A 0:89 A 002 A 00PLL A 00GS} A: 00S0) WNNINNTY
OWON:sHUN d1913Ws:dnoip 1831
- “r( 29 ' INOLIN NINAONI
Viic €8 VI bE NI¥ad131a
vrd ozl 09Z1-3010048V
VI 89 VI 00EL pSZTL-HOD0NY
NINQTV
OW/ON:sHun d19183d:dnoig 1891
So-dBlN-1 G648 -1 §6-94-51 G6- 8W-Z §6-qa4-5l se-JeN-¢ S6-4IN-Z $6-994-91 ~ ‘pojdwss eieQ
3r98syOHS8 | IrvesyOHa | 3reseroi-a | IrcusyOHE | 3riSsyOH8 |3re3syOHS| 3ri88vOHE | 3r098YOHE Jequiny uopedyRUIp| ejduies
T S6Ll s6LlL 5691 5691 $65) $651 S65) "~ luoped0 sjdwes
. )
€1 pus Z-1 dnoip xuey

/5



ojqe] s1insaY 9A|s0d ejoyalog

Zi-€ 31avl

@ jo g ebed STXZOMIHESNOSIVIAIMIH
-A‘OLL SINTX TVIOL
VI Y vielL 3N3NI0L
A 6L SNIHIIOHOTHOVLIL
Vi Ll —_INJYALS
vl __30IHOTHD INTIAHLIW
Vil 1z —__ 3NIZN3IFIAHIS
_ vy 3013INSId NOSYVYD
Vg L9 V(g OE} . VI 9 : 3NOL3OV
: ‘ _ - - SNONVXIHZ
vire TV ST ViIrE 3INONV.ING-Z
o 4 ' - o)on:siun d1OVOA:dnolp 1891
A (o516 A (GeLvee s | 7.2z eev b | A{zz 2iv'L [#A:(S9Z)866°) A (seedovt LA (16L)2sE'S 8EZ-WNINVAIN
A(L20)ip0° | A (v20850° ' A= (v20 wSO | A'(820.-90" | A:(2078b0° ‘A (8107)e€0” | A: (z20s0° SEZ-NNINVAEN
S6-IBN-) seiW-L | seo.dGl | SedeN §/ra94GL | S6-JBW-€ | G6IBWN-Z | $6-9939) ‘ :pajduwesg oQ
3resevOHa | 3r¥esyOH8 | 3r9/8YOHE | IroeavOHE | 3rLS8yOHE |3ressyOHa| 3rL88vOHE | IrossyoHE :J9qWINN uojEaylIusp| sldwies
m Selb | 6eiv | s89y | . 939b Sest _ sest Sest Tuo|oo) eiduiss

€1 pue Z-1 dnoip yue}



N
" TABLE 3-13
Groundwater Positive Resutts Table
Tank Group T-2 and T-3
[Samptle Location: 1398 1498 1498 1598 1698 1795
Sample identification Number: GWG1696JE_ | Gv'G1T00JE | GWG1701JE | GWG16%” LE| GWG1699JE | GWG16STJE
Dats Sampled: MDL PRG / BKGND 6Mar85_ | /Ma X | 7-MarQs | 3Var/ ,_s_F 2-Mar98 1-Mar95
Test :BNACLP Units:UG/L | N
BENZO(a RACENE 330 1.16E-1/ . 0.00E0 o 2JY*
BENZO(a)PYRENE 330 1.16E-2/ 0.00EOQ 2J.Y"
BENZO(b)FLUORANTHENE 330 1.16E-1/__0.00EQ 2JY"
BIS(2-ETHYLHEXYL)PHTHALATE 330 6.07E0/ O0.00EO | ~ ' 4BJY 3 BJY
CHRYSENE_ 30| 1.16E1/_0.00ED T M 1JY
DIBENZOFURAN 330 0.00EO/ 0.00EQ _ e 2J.Y-
FLUORANTHENE 330 1.46E3/ 0.00EOD ___ 2JY
|NAPHTHALENE 330 1.46E3/ 0.00EO 1Y
PYRENE 330 1.09E3/ O0OOEO 3JY
Test Group:METADD Units:UG/L ' .
CESIUM - 1000 0.00E0/ 7.67E2 60 B:JA 20 B:JA
UTHIUM 100 7.30E2/ _7.52E1 490 :V# 948V 2. B:JA 78 B:V# 102 VA
MOLYBDENUM 200 1.82E2/ 1.48E2 66.9 B:JA i
SILICON 500 0.00EO0/ 567.77E2 | - 149000 -JA# 5950 :JA “770 JA 14300 :JA 19200 -JA
[STRONTIUM , 200 210E4/ 245€2 1960 VA 328 .V# 94 . JAR - 350 V# 363 Vi
I'nN 200 219E47/ 1.45€2 209 -JAR ~ 48.1 B:JA 52.7 B:JA
Test Group:PESTCLP __ Units:UGIL
AROCLOR-1254 _ 160 1.10E-2/ 0.00E 0 9.8 :JA® 3 JA®
defe-BHC 8 0.00EO/ O.00E O A1 P.Y-
Test Group:SMETCLP Units:UGIL . o
ALUMINUM 200 1.06E5/ 19224E2 | 974000 :JAR | 20100 :JAR -070 :JA 136000 :V*# 185000 :V*#
ANTIMONY 60 146E1/ 6.89E1 . 23.7 B:JA*
ARSENIC 10 486E-2/ 7.43E0 430 :\V*# 8.7 B:\V'A . 7 BUA* 81:V'# 78.2 V°8
BARIUM 200 256E3/ 208E2 10400 V*# 276 .V# . A 720 V8 755 -V
BERYLLIUM 5 1.98E-2/ 0.00EO 263 .V* 1.4B:V* 53 B:JA- 55 \V/* 18.4 . V*
CADMIUM 5 182E1/ 7.39E0 13.6 VA 368V
CALCIUM , 5000] O0.00EQ/ 93289E2 | 417000 :V# 81100 :V 75700 :JA 78300 -V 76200 ;:V
CHROMIUM  _ 10 0.00EO/ 3.10E1 1400 :V# 233V 5.6B:JA B 148 V8 179 V&
COBALT . . 50 219E3/ 308E1 381 :V# 568V 238:JA T 51.7 VR 56.8 V8
Icoppea - 25 1.46E3/ 535E 1 1300 :V# - 107 :V# 1368 .V#
IRON 100 0.00EO0/ 22389E2 | 659000:V# 17500 -7 5380 :JA 111000 :V# 137000 -V#
LEAD 3 0.00E0/ 1.56E 1 1880 :V# 18.7 :V# 55:JA T 120 V8 296 :V#
|MAGNESIUM 5000/ O000EO/ 114.75E2 | 85000 VA 9530 -V 7740 :JA 17900 :V# 20100 :V#
MANGANESE 15 182E2/ 137E2 7840 VK 241 V8 138 .JA% 1190 :\V*# 1240 :V°8
MERCURY 0.2 1.09E1/ 260E-1 3:JAR ] ~ 22 A 242 .\ 5.6.V#
NICKEL 40 7.30E 2/ 4.77E1 820 .V°# 16.3B.V T 3.JA 140 .V# 164 :V#
HIWP\FLATS\GWTWO .S Page 1 of 2
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TABLE 3-14
Tank Liquid/Smear Positive Results Tabfe
Tank Group T-2 and T-3
Sample Location: T-2.. T-2. T-2
Sample Identification Number: TNGO0003JE| TNGOUGO4JE | TNGOOOSJE
Date Sampled: MDL PRG / BKGND 6-Mar-95 6-Mar-95 6-Mar-95
Test Group:METADD Units:UG/L ’ ——
CESIUM 1000 0.00EO0/ 0.00EO . 20B:JA 30 B:JA
LITHIUM 100 0.00EO0/ 0.00EO 19.8 B:V 20.7 BV
MOLYBDENUM 200 0.00EO0/ 0.00EO 228 .V 239 :V
SILICON 500 0.00E0/ 0.00EO 10200 :JA | 10200 :JA
STRONTIUM 200 0.00E0/ 0.00EO 505 :v 530 :V
Test Group:PESTCLP Units:UG/L :
AROCLOR-1254 160 0.00EO0/ 0.00EO0 | 250 DF:JA
Test Group:SMETCLP Units:UG/L ’
ALUMINUM - 200 0.00EQ/ 0.70EOC 301:JA | 284 :JA
ARSENIC 10 [ 0.00EQ/ ..2tS0 _ | 28B.V
BARIUM 200 0.00EQ/ 0.00E+ | _ 388 8.V 46.1 B:V
BERYLLIUM 5 0.00EQ0/ O0XE | 478V | 88BV
CALCIUM 5001 0.00EQ/ 0.00EO 1£4000:v_| 192000 :V
CHROMIUM 10 0.00EQ/ 0.00E 0 _ 11.1 JA
COPPER 25 0.00E0/ O0.00EC! M4V 544V
IRON 100 0COEQ/ 0.00EO0| 17,0V 3140V
LEAD 3 0.00EQ/ 0.00EQ . 28.1.V 50.5 .V
MAGNESIUM 5000 0.00EO0/ -0.00E0 19300 .V 20200 :v
MANGANESE 15 | - 0.00EO/ 0.00E0 136 :V 149 :v
MERCURY 0.2 0.00E0/ 0.00E0 8 :JA 4.9 :JA
NICKEL 40 0.00E0/ 0.00EO 136 :V 145 :V
|POTASSIUM - 5000 0.00EO0/ 0.00E0 31100 :V 63300 :v
SODIUM 5000 0.00EQ/ 0.00E0 174000 :V | 180000 :V
VANADIUM 50 0.00EO0/ 0.00E0 3.5BvV
ZINC - 20 0.00EO/ 0.00E0 4'.2:JA 68.8 .V
Test Group:TRADS Units:PCI/L | N
AMERICIUM-241 0 0.00EQ/ 0.00E0Q| .015 .011) :Y|.085(.019) ;Y
GROSS ALPHA 0 0.00EO/ 0.00E0 48 (18) :Y | 633(21):Y
GROSS BETA 0 0.00EO0/ 0.00EO0 §9! (12) Y | 737(13):Y
PLUTONIUM-239/240 0 0.00EO0/ 0.00E0 .016 .012) ;Y[ .03(.014) ;Y
Page 1 of 2




TABLE 3-14
Tank Liquid/Smear Positive Results Table
Tank Group T-2and T-3 ’
~ |Sample Location: . = T.2 T2 T-2
Sample (dentification Number: TNG0003JE| TNG0004JE | TNGOOOSJE
Date Sampled: MDL PRG / BKGND 6-Mar-95 | 6-Mar-25 6-Mar-95
URANIUM-233,-234 0 0.00E0/ 0.00EO 134(4.32) ;Y [ .15(.04):Y
URANIUM-235 0 0.00E0/ 0.00E0Q 110.6(1.23) :Y| .26(.05):Y
URANIUM-238 0 0.00E0/ 0.00E 0 “Y451(7.86) .Y | 57.5(.72) :Y
Test Group:VOACLP Units:UG/L
1,2-DICHLOROPROPANE 0 0.00E0/ 0.00EQ 5J:Y 5JY
ACETONE 10 0.00E0/ 0.00EO 8JY
CHLOROFORM . HIE 0.00E0/ O0.00EO 13Y 13.Y
__TELRACHLOROETHENE 5 0.00E0/ 0.00E0 17Y 17:Y
TRICHLOROETHENE 0 0.00E0/ 0.00E0 9 J.Y 8JY
Test Group:WQPL Units:MG/L / .
CHLORIDE 0 0.00E0/ 0.00EO TTTTa48 351V
FLUORIDE ¢ | O0.00E0/ 0.00E0Q 3.88:V 364V
NITRATE 0 |* 0.00E0/ 0.00E0 180 :V 183 .V
NITRITE ‘0 | *0.00E0/ O0.00EQ 346V as2.v
ISULFATE ; - 0. 0.00E0/ 0.00EOQ 104 .V 112V
TOTAL ORGANIC CARBON - 50 0.00E0/ 0.00EOQ 9.62 : 10.8 :V
Test Group:WQPL-SCOND __ Units:UMHOS/CM :
SPECIFIC CONDUCTIVITY 0 .EO/ EO i 3280:V 3310:V
]
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TABLE 3-16 '
Borehole Positive Results Table
Tank T-7 '
. !
ample Location: 1895 / 1898 ~1896 1996 1995
ample ldentification Number: BHGA4997JE | EHG4994JE | BHG4999JE | BHGS014JE | BHG5018JE
‘ate Sampled: MDL PRG / BKGND v 24-Apr-95 24-Apr-95 24-Apr-95 5-May-96 5-May-95
‘est Group:BNACLP ___ Units:UG/KG Depth(ft) or Sample Type | _ 0.0-0.5 16.5-16.8 19.5-20.7 0.0-0.5 duplicate
-METHYLNAPHTHALENE 330 0.00EO0/ O0.00E0 260 J.Y- :
\CENAPHTHENE 330 1.06E8/ 0.00E0 2700:Y
WNTHRACENE - 330 5.32E8/ 0.00EQ 3400:Y
JIENZO(a)ANTHRACENE 330 1.70E5/ 0.00EO0 10000 :Y 42 JY 87 J.Y
- 3EN20O(a)PYRENE 330 1.70E4/ O0.00EO0 10000 :Y 130 J.Y
JENZO(b)FLUORANTHENE 330 1.70E5/ 0.00E0 12000 :Y 72J.Y 230 JY
JENZO(ghi)PERYLENE 330 0.00E0/ 0.00EO0 4700 :Y- 92 J.Y-
JENZO(K)FLUORANTHENE 330 1.,70E6/ 0.00EQ 5200 :Y 45 J.Y 62 J.Y
31IS(2-ETHYLHEXYL)PHTHALATE 330 8.87E6/ 0.00E0 41 JY ‘
SARBAZOLE 0 0.00E0/ 0.00EO0 3400 Y-
SHRYSENE 330 1.70E7/ 0.00E0Q 9900 .Y 45 J.Y 100 J.Y
)IBENZO(a,h)ANTHRACENE 330 1.70E4/ 0.00E0 1600 .Y
JIBENZOFURAN 330 0.00EOQ/ O0.00EO 910 Y- -
‘LUORANTHENE 330 710E7/ 0.00E0 21000 Y 65 J.Y 190 J.Y
LUORENE 330 710E7/ 0.00E0 1900 :Y
{EXACHLOROCYCLOPENTADIENE 330 1.24E7/ 0.00EOQ 1800 J.Y
NDENO(1,2,3-cd)PYRENE 330 1.70E5/ O0.00EO0 4900.Y
NAPHTHALENE 330 710E7/ 0.00EO 680.Y
SHENANTHRENE 330 0.00EO0/ O0.00EOQ 15000 :Y- 86 J.Y-
>YRENE 330 53267/ O0.0)EQ 23000 ;- 69 J.Y 180 J.Y
Test Group:METADD Units:MG/KG . ' - _-'
~ESIUM 1000 0.00EOQ/ 1267.00E 0 6.4 7Y 49 Y 468.Y 21Y
-ITHIUM 100 3.55E4/ 53.40E0 36:Y 4." .Y 36Y 74:Y 75
STRONTIUM 200 1.00E6/ 342.60E0 11.6:Y IR 45y 33.7Y My
TIN - 200 1.00E6/ 0.00EO 47Y : 4y
Test Group:SMETCLP . Units:MG/KG " -
ALUMINUM 200 1.00E 6 / 55098.00E 0 3510:Y T 780Y 10400 .Y 9250 .Y
ARSENIC 10 7.09E1/ 21.48E0 18:Y 4.3 3.y 5 5:Y 4.4.Y
BARIUM 200 1.24E5/ 389.00E0 46 .Y 100°Y 113.Y 819:Y 76.8:.Y
BERYLLIUM 5 289E1/ 18.80E0 ATY Ja5:Y 87:Y 76:Y 59:Y
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TABLE 3-16
Borehole Positive Results Table
‘ Tank T-7
) - -
Sample Location: 1995 1995 2095 2195 2095 2095
Sample Identification Number' BHG5016JE | BHG5017JE | BHGS000JE | BHf: $001J} | BHG5002JE | BHGS003JE
Date Sampled: 5-May-95 9-May-95 25-Apr-95 2t -Apr-ss 25-Apr-956 26-Apr-96
CADMIUM
CALCIUM 3170:Y 13700 .Y |1700 Y 5050 :Y 5010 :Y
CHROMIUM 121Y 8.2.Y 9.7..Y 122:Y 8.6:Y
COBALT 68.8.Y 4.2:Y 46:Y 118:Y 1.7:Y
COPPER 18.4.Y 106:Y 10.8 :Y 14.5:Y 12.4.Y
IRON 15700 :Y 8750:Y | 9430:Y 14000 Y 3960 :Y
LEAD 6.9Y 6.1:Y . oY | 113y 17.7Y
MAGNESIUM 2430:Y 1930 :Y 1990y -, 2120 1300 :Y
MANGANESE 112:Y 137:Y 157 .Y 387:Y 53.Y
MERCURY ‘ A2
NICKEL 16.2:Y 8.9:Y 10:Y 125:Y 53.Y
POTASSIUM 1060 :Y 1300:Y 1300 .Y 1180 Y 490 :Y
SELENIUM ' :
SILVER 1.9:Y
SODIUM. 76.8 Y- 42.7 Y- 447 Y- 63.6 .Y- 66.4 Y-
VANADIUM 331y 18.6 .Y 20.3:Y WY 22:Y
ZINC 424Y 24.91Y 251 1Y IR 28.71Y
Test Group:TRADS Units:PCI/G ~ ‘ o
AMERICIUM-241 ' .004(.004) :Y | .005(.008) J:Y | .013(.007) .Y | .01(.006):Y .004(.004) ;Y |.005(.008) J.Y
GROSS ALPHA 14.49(5.71) :Y [ 14.94(5.71) :Y | 14.83(5.62) .Y | 21.26(6.88) .Y 12.94(5.36) .Y | 9.678(4.6) .Y
GROSS BETA 29.39(4.73) :Y | 25.88(4.2) :Y [30.28(4.34) :Y|28.22(4.22) .Y 33.72(4.63) :Y| 18.08(3.4) :Y
PLUTONIUM-238 .001(.003) J.Y-|.004(.008) JY- .005(.005) :Y-| (.008) J:Y- (.005) J:Y-
PLUTONIUM-239/240 ~,001(.003) J:Y | .016(.014) J:Y | .011(.007) Y | .01(.0C9) J:¥ .008(.008) J:Y | .003(.008) J.Y
URANIUM-233,-234 .643(.103) Y | 1.206(.172) .Y 694(.119) :Y | .974(.15):Y [1.001(153):Y
URANIUM-235 .038(.018) .Y | .056(.022) .Y ,029(.018) 1Y | .024(.018) :Y | .032(.018) :Y
URANIUM-238 .701(.11) Y | 1.08(.155) Y 721(.123) :Y | .953(.148) :Y | 1.11(.166) :Y

HAWPFLATS\RMRS\BHTHREEXLS 10/4/85

Pege 5 of 6




/b/

TABLE 3-15
Borehole Positive Results Table
Tank T-7
Sample Location: 1998 1995 2495 2096 - .09% 2096 .
Sample (dentification Number: BHG5016JE | BHG6017JE | BHGALL,AJE | BHGSP2 JE | B8HG5012JE | BHGS003JE
Date Sampled: , 5-May-95 9-May-95 25-\pr-95 | 16-Apr-85 | 15-Ap~-95 25-Apr-95
Test Group:VOACLP - Units:UG/KG 1 ; :
2-BUTANONE : | tey
2-HEXANONE I
4-METHYL-2-PENTANONE 2 J:Y- L T
ACETONE _ 13B:Y 9 JB:Y L 120:Y 8 J:Y
CARBON TETRACHLORIDE 1J:Y 4JY 1JY Y 2JY
|CHLOROFORM . 17:Y ~ -
METHYLENE CHLORIDE - 3JY

HAWP\FLATS\IRMRS\BHTHREE XLS 10/49S
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TABLE 3-16
. Groundwater Positive Results Table
’ Tank T-7
Sample Location: 1895 1995 2095 2095
Sample Identification Number: GWG1726JE |GWG1731JE|GWG1727JE| GWG1728JE
Date Sampled: MDL PRG / BKGND 24-Apr-95 SMav-95 25-Apr-95 | 25-Apr-95
Test Group:TRADS Units:PCI/L '
AMERICIUM-241 0 1.98E-1/ 6.34E-2 .037(.035) :Y | .011(.008) .Y
GROSS ALPHA 0 0.00E0/ 44.56E0 | 219(25):Y# 11(2) :Y 5(1) :Y
GROSS BETA 0 0.00EO/ 55.35E0 | 241(24):Y# 14(2) .Y 10(1) :Y
PLUTONIUM-239/240 - 0 2.07E-1/ 13.21E-2 | .027(.057):Y .011(.038) :Y | .009(.007) :Y
URANIUM-233,-234 0 "298E0/ 17.869E-1 | 10.4(1.9) :Y*# 2.83(.57) :Y#| .88(.13):Y
URANIUM-235 0 298E0/ 19.83E-2 .3(.32) :Y# A1 Y | .01(.01) Y
URANIUM-238 0 298E0/ 19.12E-1 | 11 59(1.95) :Y™# 2.17(.48) :Y#| .68(.12):Y
Test Group:VOACLP Units:UG/L L _
1.1,1-TRICHLOROETHANE 0 0.00EO/ 0.00E0 2 Y- L
1,1-DICHLOROETHENE 0 6.77E-2/ 0.00E0 0ot _
1,2-DICHLOROETHENE 5 0.00EO/ 0.00E0 310:7- b 4 2Y- 7J.Y-
1,2-DICHLOROPROPANE 0 1250/ 0.00E0 : 29y ,
2-BUTANONE 0 247E3/ 0.00E0 18:y -
ACETONE 10 365E3/ 0.00E0 _ §5 ¢ 104y 8 J.Y
CHLOROFORM 0 2.76E-1/ 0.00EO0 516y
CHLOROMETHANE - 0 232E0/ 0.00EO 18 J.Y* - L 17J.Y*
METHYLENE CHLORIDE 5 6.22E0/ 0.00EO 39y
 TETRACHLOROETHENE 5 143E0/ 0.00E0 13 J:y* 10 J:y*
TRICHLOROETHENE 0 255E0/ 0.00EO 170 :y* tJY
Test Group:WQPL Units:MG/L ' :
TOTAL ORGANIC CARBON 50 0.00EO0/ 0.00EO 6.51 :Y- - 4.29 :Y- 4.22 :Y-

HAWP\FLATS\RMRS\GWTHREE XLS 10/495
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* TABLE 317

Borehole Posjtive Results Table
" Tank T8

ample Location: 2205 _*.2298 2298 2298 2598 72898 - | 2598 |
ample identification Number: BHG4986J: | BHGA98TJE | BHGA988JE | BHG4992JE | BHG4989JE | BHG4990JE | BHG4991JE
ate S8ampled: MDL PRG/BKGND - | 17-Apr88 18-Apr-98 18-Apr-98 17-Apr-88 - | 17-Apr-86 20-Apr-88 20-Apr-88
LUTONIUM-239/240 0 3.01E2/ 13.21E-2 | .022(.011):Y }|.001(.002) J.Y | .003(.005) J:Y | .031(.016) :Y | .011(.008) :¥Y |.001(.007) J:Y| .001(.005) J.Y
'RANIUM-233,-234 0 4.18E3/ 17.68E-1 78(.13):Y | .572(102).Y | .725(.119):Y |1.046(.175):Y| .978(.164).Y | .008(.145):Y | .97(.154):Y

. IRANIUM-235 0 “1.73E1/ _19.83E-2 | .022(.015):Y | .023(.015):Y | .047(.021):Y | .05(.027):Y | .035(.021) Y | .044(.021):Y | .039(.02):¥
iRANIUM-238 0 7O8E 1/ 19.12E-1 | .755(.125):Y | .555(1):Y | .715(.198):Y. | 1(.169):Y | .983(.165):Y |1.071(.168):Y| 1.093(.169):Y
est Group:VOACLP Units:UG/KG _ , N

-BUTANONE - 0 1.00E8/ 0.00EOD 94y 43y

CETONE 10 1.77E8/ 0.00EO 708:Y 628:Y 878y 768Y 838B.Y 18:Y 14y
;ARBON TETRACHLORIDE -0 396ES5/ 0.00E0 12:Y 5J.Y 140:Y 8J.Y 20:Y -

‘HLOROFORM 0 - B834ES5/ 0.00EOQ 14:Y 124Y

AETHYLENE CHLORIDE 5 166E7/ 0.00EQ 18 8:Y 328Y 33BY 158Y 39BY 443y 5JY
‘OLUENE 5 1.25E8/ 0.00EOQ 14y

RICHLOROETHENE 0 544E6/ 0.00EO 2J:Y 5JY

HWPFLATSRMRS\BHFOUR XLS 107498
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" TABLE 3-18

Tank Liquid Positive Resuilts Table
Tank T-8

Sample Location: I T8 T8
Sample Identification Number: TNGO015JE TNGO0016JE
Date Sampled: _ MDL PRG / BKGND §-Apr-95 S-Apr-95
Test Group:METADD Units:UG/L .
MOLYBDENUM . .| 200 0.00E0/ 0.00E 0 6.3B\V 6.2BV
SILICON 500 0.00E0/ 0.00E0 2900 :JA 2460 :JA
[STRONTIUM 200 0.00E0/ 0.00E 0 179 BV 73.7 BV
TiN ' ‘ 200 0.00EO0/ 0.00EO0 214 BV
Test Group:SMETCLP _ Units:UGIL
ALUMINUM 200 O0.O0EO/ 0.00EO 38.2BV 36.8 B:V
BARIUM 200! - 0.00EO/ 0.00EO 82BV 4BV
CALCIUM 5000 0.00EO0/ 0.00E 0 31200 .V 15400 .V
COPPER 25 0.00EO/ 0.00EO 10 B:JA 165BJA
MAGNESIUM - 5000 0.00EO/ 0.00E 0 1550 B.V 764 BV
MANGANESE 15 0.00EO0/ 0.00E 0 29BV
MERCURY 0.2 0.00E0/ 0.00E0 ATV
NICKEL 40 0.00E0/ 0.00E 0 236 BV
[POTASSIUM 5000] O0.00EO/ 0.00E 0 30300 :V 764900 V
SODIUM 5000 O0.00EO/ 0.00EO 36700 :V 81700 :V
ZINC 20 0.00EO/ 0.00EO0 10.2BV
Test Group:TRADS Units:PCUL R
AMERICIUM-241 0 0.00EO/ 0.00E0 42(.057) Y ~321(.043) ;Y
GROSS ALPHA 0 0.00EQ/ O0.00E0 | 5.806(2.47)C:Y |295.843(23.373) C:Y
GROSS BETA 0 0.00E0/ 0.00E0 | 31.607(3.385):Y | 79.234(6.457) Y
PLUTONIUM-239/240 0 0.00E0/ 0.00EO | 1.187(.083):Y 152.862(7.672) .Y
IRADIUM-226 0 0.00E0/ _ 0.0(_0 i 092(.084) :Y
TRITIUM 0 0.00E0/ _0.00% v [119.973(175.966) :Y| 31.8%-(165.723) ;Y
URANIUM-233 -234 0 0.00E0/ OCUEN — 3.01(738\Y | 12317(2.291):Y
URANIUM-235 0 0.00E0/ (.00E ) | ~208(.96)Y _ 7.396(.373) Y
URANIUM-238 0 0.00E0/ O0CGE0 | 4.79.(.866) Y ~.8.787,2.636) .Y
Test Group:VOACLP Units:UG/L - v _
ACETONE 10 | 0.00E0/_0.00E0 N B 2T
| Test Group:WQPL Units:MG/L —— L
TOTAL ORGANIC CARBON 50 | 0.00EO/ 0.00E 0 &SNV T 9.17 V

HAWPFLATSIRMRS\TNFOUR XLS 10/4/95
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Borehole Positive Results Table

TABLE 3-19

Tank Group T-9 and T-10

ample Location: 2695 2616 2695 2795 2796
ample Identification Number: BHGA4956JE | BHGS010.JE | BHGS011JE | BHG4956JE BHGS5008JE
ate Sampled: : MDL PRG / BKGND 3-Apr-95 3-Mav-95 3-May -95 3-Apr-95 1-May-96
est Group:BNACLP Units:UG/KG Depth(ft) or Sample Type 0.0-0.5 6.3-8.3 22.0-22.8 0.0-0.5 4.65.6
CENAPHTHENE ' 330 1.06E8/ . 0.00EO 76 J.A - 85 J:A '
NTHRACENE 330 5.32E 8 / 0.00E 0 66 J:A a 74 J:A
ENZO(a)ANTHRACENE 330 1.70E5/ 0.00EO 180 J:A . 410 :V
‘ENZO(a)PYRENE 330 170E4/ O0.00EO 150 J:A _ 430 :V
ENZO(b)FLUORANTHENE 330 1.70E5/ 0.00E0 190 J:A 510 .V
ENZO(gh))PERYLENE 330 0.00E0/ 0.00EOQ -
‘ENZO(K)FLUORANTHENE 330 1.70E6/ 0.00E0 87 JA 190 J.A
‘ARBAZOLE 0 0.00EO0/ O0.00E0 59 J.A-
‘HRYSENE 330 1.70E7/ 0.00E0 210 JA 430 :V
N-n-BUTYL PHTHALATE 330 1.77E8/ 0.00E0 180 J.Y
IMETHYL PHTHALATE 330 1.00E9/ 0.00E0 210 J:A
‘LUORANTHENE 330 7.10E7/ 0.00E0 440 :V 870 :V 44 J.Y
‘LUORENE 330 '740E7/ 0.00EOQ 37JA
{EXACHLOROBUTADIENE 330 3.55E5/ 0.00E0 180 J.Y
{EXACHLOROETHANE 330 1.77€6/ 0.00E0 610:Y .
NDENO(1,2,3-cd)PYRENE 330 1.70E5/ 0.00EO 310 J.A
JAPHTHALENE 330 7.10E7/ 0.00EOQ
HENANTHRENE 330 0.00E0/ 0.00EOQ 390 J:A- 490 V- :
YRENE . 330 §32E7/ 0.00EQ 460 :V 890 :V 54 J.Y
fest Group: METADD Units:MG/KG : : ,
SESIUM 1000 0.00E 0/ 1267.00E 0 4.7:Y 74:Y
JTHIUM 100 355E4/ 53.40E0 6.5B:V 52:.Y 3.7y 46 BV
3TRONTIUM 200 1.00E 6/ 342.60E 0 404 BV 52.4 Y T 827Y 128B:V-
N - 200 1.00E6/ 0.00E0 59BV 4:Y
fest Group:SMETCLP Units:MG/KG : .
ALUMINUM : 200 1.00E 6/ 55098.00E 0 9920 :V 9830 :Y 9280 Y 4680 :V
ARSENIC 10 7.09E1/ 2148E0 84V 94:Y 34Y 32V
3ARIUM 200 1.24E 5/ 389.00E0 1168 .V 121:Y 119:Y 51.4.V
3ERYLLIUM 5 289E1/ 18.80EO0 .85 B:\/ A2V .56 1Y 23B.V
SADMIUM 5 8.87E2/ 236E0 '__ _ .53B:vV
Page 1 of 6
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TABLE 3-19
Borehole Pogitive Results Table
Tank Group T-9 and T-10

wmple Location: 2695 26495 2695 . 2795 2795
imple Identification Number: BHG4955JE | BHG5710JE | PHG5011JE | BHG4956JE | BHGS5008JE
" ate Sampled: . MDL PRG / BKGND 3-Apr-95 3-May-956 3-May-96 3-Apr-95 1-May-95
ALCIUM 5000 0.00E 0/ 87403.00E 0 8620 .V 5960 Y 6250 :Y 3320 .V '
HROMIUM 10 0.00E0/ 113.80E0 11.1:V 115/ 11.8:Y 13.2:V
OBALT 50 1.06E5/ 48.80E0 9 B:V 55:Y 4.2.Y 3.9BvV
OPPER _ 25 7.10E4/ 59.10E0 14.6 .V 218:Y 20.7 - ¢ 28.1:V
‘ON 100 0.00E 0/ 63389.00E 0 15900 :V 10600 ;Y 12100 : ./ 11800 .V
ZAD 3 0.00E0/ 30.50E0 19.3 :JA 20.2:Y 16.77° 38.6 .JA#
AGNESIUM 5000 0.00E 0/ 14922.00E 0 2090 .V 1900 Y 1820y 1730V
ANGANESE 15 8.86E 3/ 1505.00E0 226 :V 140:Y 264 Y 179 .V
ERCURY 0.2 532E2/ 2.81E0 .076 B:V .086 Y
ICKEL 40 3.55E4/ 103.60E0 16.7 .V 10.1:Y 6.8:Y 71.3BVvV
OTASSIUM 5000 0.00E 0/ 10781.00E 0 1530 :V 1000 :Y 1210:Y 1440 .V
ILVER 10 8.87E3/ 20.00E0
ODIUM 5000 0.00EO0/ 0.00EO0 163 B:V- 134.:Y- . 118 :Y- 128 B:V-
ANADIUM 50 1.24E4/ 138.30E0 27.6:V 235y 25.7Y 16.2:V
iNC _ 20 5.32E5/ 216.20E0 56 :JA 78.6 .Y 438:Y 270 JA#
est Group:TRADS Units:PCI/IG ' ' :
MERICIUM-241 ‘ 0 216E2/ 6.34E-2 |.084(.015) :Y# : .005(.005) J.Y | .185(.032) .Y# | .011(.007) :Y
ROSS ALPHA 0 0.00EQ0/ 44.56E0 |15.47(4.29):Y|26.25(7.65):Y | 10.69(4.9) :Y | 14.31(4.16) .Y | 9.23(4.71):Y
ROSS BETA 0 0.00EO0/ 55.35E0 |26.21(3.13):Y[25.69(4.38) .Y | 23.12(4.07) :Y | 33.19(3.63) :Y | 25.42(3.98) .Y
LUTONIUM-238 0 . EO/ EO0 .029(.033) J:Y-|.002(.004) J:Y-|-.002(.002) J:Y-| .025(.016) :Y- |.008(.009) J.Y-
LUTONIUM-239/240 0 3.01E2/ 13.21E-2 |.429(.143) .Y#-.001(.002) J:Y| .002(.004) J:Y [2.038(.252) :Y#| .025(.014) :Y
RANIUM-233,-234 0 418E3/ 17.69E-1 .862(.188) :Y [ 1.119(.175) :Y | .853(.127):Y | .617(.179):Y | .932(.148) .Y
'RANIUM-235 0 1.73E1/ 19.83E-2 .06(.036) .Y .046(.02) .Y [ .008(.019) J.Y | .045(.022) .Y
'RANIUM-238 0 7.98E1/ 19.12E-1 .888(.209) :Y | 1.17(18%) :v | 1.046(.15) :Y | .776(.208) .Y | 1.053(.163) :Y
est Group:VOACLP Units:UG/KG . T )
,1,2,2-TETRACHLOROETHANE 0 6.21E5/ 0.00EO0 6100000 J:Y*
-BUTANONE 0 100E9/ 0.00E0
-METHYL-2-PENTANONE 0 EO0/ EO :
CETONE _ 10 1.77E8/ 0.00E0 25BY 7 JBY
ROMOFORM 0 118E7/ 0.00EO 1700090 J:Y
:‘ARBON DISULFIDE 0 1.77E8/ 0.00E0 110000 J:Y
HAWP\FLATS\RMRS\BHFIVE XLS Page 2 of 8
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TABLE 3-19
Borehole Positive Resuilts Table
Tank Group T-9 and T-10
ample Location: 2695 2695 . - 2698 2795 2795
. ample ldentification Number: ‘ BHG4958JE | BHGS010E | BH35G11JE | BHGA4956JE | BHGS008JE |

ate Sampled: ’ MDL PRG / BKGND 3-Apr-95 3-May-9» 3- Viay-9§ 3-Apr-95 1-May-95
ARBON TETRACHLORIDE 0 396E5/ 0.00E0 -1 54y 8101 0000 :Y* 34y
HLOROFORM 0 6.34E5/ 0.00E0 740 380¢.000 :Y* 2JY
HLOROMETHANE 0 9.55E68/ 0.00E0 _ :
ETHYLENE CHLORIDE 5 166E7/ 0.00E0 7J4Y
ETRACHLOROETHENE 5 222E6/ 0.00E0 250w 0 J.Y
est Group:WQPL Units:MG/KG .
HROMIUM VI 0 EO/ EO

HAWPFLATS\RMRS\BHFIVE XLS Page 3 of 8
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TABLE 3-19

Borehole Positive Results Table
Tank Group T-9 and T-10
Sample Location: 2895 2895 2895 2895 2988 2995 2995
Sample ldentification Number: BHG4957JE | BHG4959JE | BHG4960JE | BHG4961JE | BHG4958JE | BHG4962JE | BHG4963JE
Date Sampled: 3-Apr-95 3-Apr-95 3-Apr-9: 4-Apr-95 3-Apr-95 28-Apr-95 1-May-95
CARBON TETRACHLORIDE _ 25000000 :v* : 17:Y
CHLOROFORM 1 S 1JY.
CHLOROMETHANE L L N 4JY.
METHYLENE CHLORIDE [
TETRACHLOROETHENE
Test Group:WQPL Units:MG/KG —
CHROMIUM VI .86 :JA- o -
HAWP\FLATS\RMRS\BHFIVE XLS Page 6 of 8
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TABLE 3-20
Groundwater Positive Results Table
Tank Group T-9 and T-10
Sample Location: 2695 2795 2895 2995
Sample Identification Number: GWG1730JE | GWG1729JE | GWG1718JE | GWG1719JE
Date Sampled: MDL PRG / BKGND 3-May-95 1-May-95 3-Apr-95 28-Apr-95
Test Group:BNACLP Units:UG/L ] ‘ i
2,4-DIMETHYLPHENOL - 330 730E2/ 0.00EO0 8 JA
2-METHYLNAPHTHALENE 330 0.00E0/ 0.00E0 100 :V-
4-METHYLPHENOL 330 0.00E0/ 0.00EOQ 150 :V-
ACENAPHTHENE 330 Z19E3/ 0.00E0 5 JA
BIS(2-ETHYLHEXYL)PHTHALATE 330 6.07E0/ 0.00E0 2JBY 1J:A 2 JBY
CARBAZOLE 0 0.00E0/ 0.00E0 1 JA-
DI-n-BUTYL PHTHALATE 330 365E3/ 0.00E0 1JY 1JA
DIETHYL PHTHALATE 330 292E4/ 0.00E0 _ 2JA
FLUORANTHENE 330 146E3/ 0.00E 0 2JY . 2JY
FLUORENE - 330 1.46E3/ . 0.00E0 . T 9zA
NAPHTHALENE 330 146E3/ 0.00E0 ] [T
PHENANTHRENE 330 0.00EO/ 0.00EO } r_ 2JY- T - 2 JY-
PHENOL 330 219E4/ 0.00E0 _|__ 1oV ‘
PYRENE 330 1.00E3/ 0.00E0 . 1Y 2JY
Test Group:METADD __ Units:UGIL _ T T
CESIUM - 1000 0.00EQ/ 7.67E2 20 'Y T_— 0N 40 :Y
LITHIUM 100 730E2/ 7.52E1 126 Y# | MY 204 B:V 250 :Y#
MOLYBDENUM 200 1.82E2/ 1.48E2 v 3Y
SILICON 500 0.00E0/ 567.77E2 35500 ;Y : 14300 :JA 38700 :Y
STRONTIUM 200 219E4/ 2.45E2 1080 :Y# 426 V# 1620 :Y#
TIN 200 219E4/ 145E2 56.7 :Y 120 :Y
Test Group:SMETCLP Units:UG/L :
ALUMINUM 200 1.06ES5/ 192.24E 2| 225000 :Y*# 24100 :V# 454000 :Y*#
ANTIMONY 60 146E1/ B.89E1 25.1:Y*
ARSENIC 10 “4.86E-2/ 7.43E0 139 :Y*# 2., . 269 Y*#
BARIUM 200 256E3/ 2.08E2 2400 :Y# - 429 :V# 4230 :Y*#
BERYLLIUM 5 1.98E-2/ 0.00E0O 18.3:Y* 74 Y* .97 B:V* 41.1:Y*
CADMIUM - 5 182E1/ 7.29E0 2y T 46:Y
CALCIUM 5000 O0.00EO/ 932.89E2| 213000 :Y# 80800 :V 420000 :Y#
CHROMIUM 10 0.00E0/ 3.10E1 217 Y# 248V 506 :Y#
HAWP\FLATS\RMRS\GWFIVE XLS Page 1 of 3
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TABLE 3-20
- Groundwater Positive Results Table
Tank Group T-9 and T-10
Sample Location: 2695 2795 2895 2995
Sample Identification Number: GWGA730JE | GWG1729JE | GWG1718JE | GWG1719JE
Date Sampled: MDL PRG / BKGND 3-May-95 1-May-95 3-Apr-95 28-Apr-95
COBALT 50 219E3/ 3.98E1 109 .Y# 6.6.Y 14.2 B.V 207 . Y#
COPPER 25 146E3/ 5.35E1 179 :Y# 19.2Y 99.7 .V# 347 .Y#
IRON = 100 0.00EQ/ 223.89E2| 218000:Y# L 43200 :V¥# 423000 :Y#
LEAD 3 [ 0.00E0/ 1.56E1 193 .:.Y# 61.9 :v# 364 .Y#
MAGNESIUM 5000 0.00E0/ 114.75E 2 46400 :Y# 17700 :Vi# 75200 :Y#
MANGANESE 15 182E2/  1.37E2 4200 :Y*# 1560 :V*# 5100 :Y*#
MERCURY 0.2 1.09E1/ 2.60E-1 32.:Y# A1y . .89 :V# 34 .Y#
NICKEL 40 7.30E2/ 4.77E1 218 .Y# ' 21.8BvV 449 . Y#
POTASSIUM 5000 0.00EO0/ 51.99E2 31100 :Y# 24600 :V# 51200 .Y#
SELENIUM 5 182E2/ 3.27E0 7.2:Y# '
SILVER 10 1.82E2/ 0.00E0 -8y 115.Y
SODIUM 5000 0.00E0/ 138.65E 2 38500 :Y# £4800 :v# 24800 .Y#
THALLIUM 10 0.00EO0/ 6.36E0 o S ' 8.1:Y
VANADIUM 50 256E2/ 4.90E1 541 Y% | ] 48.2 BV 1190 .Y ¥
ZINC 20 1.09E4/ 2.45E2 6e5:Y# | . 120:Y - | 9i1:V# 1170 :Y#
Test Group:TRADS Units:PCI/L ’ |
AMERICIUM-241 0 1.98E-1/ 6.34E-2 | .092(.194) :Y# | .008(.031) Y | .47(.078):Y*#
GROSS ALPHA 0 0.00EQ0/ 4456E0 | 446(54):Y# | 132 -/ _r— 28(4) .Y 1360(148) .Y#
GROSS BETA . 0 0.00EQ/ S5535E0 | 565(51):Y# ;, 8(4).7 - 54(5):Y 1650(132) .Y#
PLUTONIUM-239/240 0 207E-1/ 13.21E-2 | .089(.116):Y | 479(.023) :Y [2.453(.562) :Y*#| .058(.207) :Y
RADIUM-228 0 3.97E-1/ 15.87E-1 T.’:.{;S) A 2.9(.5) :Y*# 33(1.1) :Y'#
TRITIUM 0 882E2/ 54596E0| 115(139):.Y -109,216) : / -18(195) .Y -49(218) .Y
URANIUM-233,-234 0 298E0/ 17.69E-1 [29.09(3.81) :Y*#| 9.2:1.64) ;Y # | 5.67(.48) :Y*# |17.32(4.1) :Y*#
URANIUM-235 0 298E0/ 19.83E-2 | 1.04(.75) :Y# (. 43) Y# .48(.14) .Y# .53(.58) :Y#
URANIUM-238 0 298E0/ 19.12E-1 |30.73(4.08) :Y*#] 6.7 7(1.38) .Y ' ¥#| 5.37(.45) :Y*# [17.42(4.9) :Y*#
Test Group:VOACLP Units:UG/L '
' 11,2-DICHLOROETHENE 5 0.00EO0/ - 0.00E0 4 J.Y- .
1,2-DICHLOROPROPANE 0 1.25E0/ * 0.00E 0 2J:Y*
ACETONE 10 365E3/ 0.00E0 16 B:Y 11.Y 13:Y
CARBON DISULFIDE 0 - 276E1/ .0.00E0 6J.Y 1
CARBON TETRACHLORIDE 0 2.60E-1/ (0.00E 0 2000 :Y* ) 1500:Y” 390 :Y*
HAWP\FLATS\RMRS\GWFIVE XLS Page 2 of 3
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TABLE 3-20
Groundwater Positive Results Table
Tank Group T-8 and T-10
Sample Location: . 2695 2795 2895 2995
. |Sample Identification Number: GWG1730JE | GWG1729JE | GWG1748JE | GWG1719JE
Date Sampled: MDL PRG / BKGND 3-May-95 1-May-95 3-Apr-95 28-Apr-95
CHLOROFORM 0 2.76E-1/ 0.00EO 1200 :Y* 450 :Y* 620 :Y*
CHLOROMETHANE 0 232E0/ 0.00E0 3Jy*
METHYLENE CHLORIDE 5 6.22E0/ 0.00E0 22:Y* 4JY 4 JY
TETRACHLOROETHENE 5 143E0/ 0.00E0 12.y* 14:¥* 2J.Y*
TRICHLOROETHENE 0 255E0/ 0.00EO 2JY
Test Group:WQPL Units:MG/L .
TOTAL ORGANIC CARBON 50 0.00E0/ O0.00EO 14.1.:Y- 6.25 :Y- 87 :V- 29.7 Y-
HAWPFLATS\RMRS\GWFIVE XLS
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" TABLE 3-22
Borehole Positive Results Table
Tank Group T-11 and T-30

T 3003

Sample Location: 3095 30 3096 3195 3195
Sample Identification Number' BHG4967JE | BRG987JE | BHGA4982JE | BHG4968JE | BHGA969JE]
Date Sampled: MDL PRG/BKGND §-Apr-95 11-Apr-9& 11-Apr-95 5-Apr-96 §-Apr-85
Test Test Group:BNACLP  Units:UG/KG Depth(ft) or Sample Type 0.0-0.6 10.4-12.8 16.2-16.0 0.0-0.5 0.0-0.6
2-METHYLNAPHTHALENE 330 0.00EQ0/ 0.00E0 140 J:Y- :
&gNAPHTHENE 330 1.06E8/ 0.00E0 1500 .Y
ANTHRACENE 330 532E8/ 0.00EQ 1300:Y
|BENZO(a)ANTHRACENE 330 1.70E5/ 0.00E0 2800y
BENZO(alPYRENE 330 1.70E4/ 0.00EO 2200:Y _
BENZO@FLUORANTHENE 330 1.70E5/ 0.00E0 2200 Y _
BENZO(gh))PERYLENE 330 | 0.00E0/ 0.00EOQ 860 :Y- ~
|BENZO(K)FLUORANTHENE 330 1706/ 0.00EO 1100 .Y
CARBAZOLE 0 0.00E0/ 0.00E0 560 :Y-
[CHRYSENE 330 1.70E7/__ 0.00E 0 2600 :Y
DIBENZOFURAN 330 0.00E0/ 0.00E0 930 :Y-
[FLUORANTHENE 330 7A0E7/ _0.00E0 5600 :Y
FLUORENE L 330 710E7/ 0.00EQ 1600 :Y
INDENO(3,2,3-cd)PYRENE 330 1.70E5/ 0.00EQ 830 :Y
|[NAPHTHALENE 330 740E7/ 0.00E0 210J.Y
. |PRENANTHRENE 330 0.00EO0/ O0.00EQ 6000 :Y-
PYRENE 330 5.32E7/ 0.00E0 9400 .Y
‘ Test Group: p:METADD Units:MG/KG
CESIUM 1000 0.00E0/ 1267.00E0 4.4:Y 9:Y
[UTHIUM 100 3.55E4/ 5340E0 68V 13.1:Y 4.3Y 6.3BV —7§V
[STRONTIUM 200 1.00E6/ 342.60E0 5.1 BV 56.8 Y 535:Y 9.1 BV 928V
TIN 200 1.00E6/ 0.00EOQ 4:Y 79:Y . 34BvV
Test Group:SMETCLP _ Units:MG/KG .
ALUMINUM 200 1.00E 6 / 55098.00E 0 4270 :V 16700 :Y 9120 Y 5180 :V 5840 :v
ARSENIC 10 7.00E1/ 2148E0 128V 47:Y 5.9:Y 1.7BV 28V
BARIUM 200 1.24E5/ 389.00E 0 35.3BV 102:Y R22Y 484 V 516V
BERYLLIUM 5 2.89E1/ 18.80E0 ASBV 85:Y | .88y 23 BV 23 BV
CALCIUM 5000 0.00E 0/ 67403.00E 0 899 B:V 8220 :Y 4310 Y 1210 :V 1370 :V
CHROMIUM 10 0.00E0/ 113.80E0 5V 16.7:Y 114y 74V 88V
COBALT 50 1.06E5/ 48.80E0 26 V 7Y 55y 14.8 .V 238V
COPPER 25 710E4/ 59.10E 0 2V 138.Y 16.1.Y 521V 67.1 VE |
{RON 100 0.00E 0/ 63389.00E 0 7590 .V 15300 .Y 26000 :Y 8130 .V 9670 V
HAWP\FLATS\RMRS\BHSIX. XLS Page 1 of 4
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TABLE 3-22
Borehole Positive Results Table
Tank Group T-11 and T-30 \

Sample Location: _ 3095 308K [ 3098 3196 3196
Sample Identification Number: BHG4967JE | BHG4981,7. | BHG4982JE | BHG4968JE | BHG4969JE
|Date Sampled: MDL PRG / BKGND 5-Apr-95 11-Apr9” | “1i-Apr-95 5-Apr-96 S-Apr-98
LEAD - 3 0.00E0/ 30.50E0 7.6 :JA 134Y | 155:Y 83 :JA 11.4 :JA
MAGNESIUM 5000{ 0.00E 0/ 14932.00E 0 1730 V 33107 1080 Y 1950 V 2240 V
MANGANESE 15 8.86E 3/ 1505.00E 0 127V 293 5 28.Y 139 .V 154 V
NICKEL 40 3.55E4/ 103.60E 0 6.5 BV 139 Y ©3Y 7BV 86:V
POTASSIUM 5000) _ 0.00E 0/ 10761.00E 0 1630 .V 2540 1Y 13°7.Y 1730 V 1740 V
SILVER 10 887E3/ 20.00E0 266 .V# : 1LY 49.8 \V# 62.4..V#
SODIUM 5000 0.00E0/ 0.00E 0 589 B:V- 101 - 70.4 :Y- 59.2 B:V- 72.7 BN-
VANADIUM 50 1.24E4/ 138.30E0 122N 232.Y. 233 128V 14.6 V
ZINC — 20 532E5/ 216.20E 0 413V 44y 61.9:Y 50.V. | 695V
Test Group:TRADS Units:PCl/G
AMERICIUM-241 0 216E2/ 6.34E-2 | .008(.011) JIY | .05(.014) Y | .008(.006) J:Y 238(.04) Y&
GROSS ALPHA 0 0.00EO/ 44.56E0 | 15.38(5.89):Y | 23.92(7.29) Y| 10.87(3):Y |14.04(5.64):Y
GROSS BETA 0 0.00EO0/ 55.35E 0 | 44.23(3.72) Y | 32.45(4.52) .Y | 22.91(3.79) .Y
PLUTONIUM-238 0 EO/ EO0  [-.001(.002) J:Y-{.002(.003) J:Y-| .001(,00+) J:Y-
[PLUTONIUM-239/240 0 301E2/ 13.21E-2 | .002(.005) J:Y | .055(016):Y | .004(.00:VJ:Y | 012(.01) JY
URANIUM-233,-234 0 418E3/ 17.69E-1 | 1.013(.191):Y | 727(121) Y | .771(12. Y | .874(138):Y
URANIUM-235 0 1.73E1/ 19.83E-2 | .023(.023) J;Y | .056(.024) Y | .02(.014 ;¥
LRANIUM-238 , 0 798E1/ 19.12E-1 | .999(.189):Y | .838(135):Y | .744(.124, Y ' 893(141):Y

|Test Group:VOACLP Units:UG/KG ’
2-BUTANONE _ - 0 1.00E9/ 0.00EO0 4JY 14 JA
2 HEXANONE 0 0.00E0/ 0.00E 0 26 JA-
[4-METHYL-2-PENTANON 0 —_EO/ €0 . 30 :JA-
ACETONE 10 1.77€8/ 0.00EO0 31Y 23BY 55BV |
CARBON TETRACHLORIDE 0 396E5/ 0.00E0 42V 2JA 1JA
CHLOROFORM - 0 6.34E5/ 0.00EO 7JA '

'JMETHYLENE CHLORIDE 5 166E7/ 0.00E0 5JA 5 BJY 3JBY 1 JA

HAWP\FLATS\IRMRS\BHSIX XL S
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TABLE 3-22

Borehole Positive Results Table
Tank Group T-11 and 7-30

v

T 3°95

imple Location: 3195 3195 3295 3295 ¥ 3395 3395 3395
imple Identification Number: BHG4978JE | BHG4976JE | BHG4970JE | BHG4973JE BHO4974JE | BHG4971JE BHG4977JE | BHG4978JE
ate Sampled: 6-Apr-98 6-Apr-95 §-Apr-95 | 12-Apr-95 15—-3\3-96 5-Apr-96 12-Apr-96 12-Apr-96
1st Group:BNACLP Units:UG/KG 10.0-13.0 13.0-14.0 0.0-0.5 6.0-7.0 11.0-12.0 0.0-0.5 6.0-7.0 8.1-9.1
METHYLNAPHTHALENE :

SENAPHTHENE

NTHRACENE

ENZO(a)ANTHRACENE 87 JA B

ENZO(a)PYRENE 42 J.A L

ENZO(b)FLUORANTHENE 59 J.A -

ENZO(ghi)PERYLENE

ENZO(k)FLUORANTHENE

ARBAZOLE

HRYSENE 79 J:A

IBENZOFURAN

LUORANTHENE 250 J:A 28 JA

LUORENE :

IDENO(1,2,3-cd)PYRENE

APHTHALENE

HENANTHRENE 210 J:A- 46 J:A-

YRENE 240 J.A

est Group:METADD Units:MG/KG ) _ -

ESIUM ‘ - 9y 7Y 46:Y - 8.8.Y 6.9:Y
ITHIUM 59:Y 52:Y 6.1 BV 25 €.3BV 3y 28:Y
TRONTIUM 46.9 .Y 69:Y 13.4 BV 304 Y 6.9B.V 316y 406 Y
IN 35:Y 51:Y 41.Y 124 Y
est Group:SMETCLP Units:MG/KG

LUMINUM 10100:Y 11500 .Y 4760 .V 5990 .Y 4910 .V 7350 Y 7150 Y
RSENIC 55:Y 42Y 1.8 BV 6.8:Y 1.2BV 7.7Y 10:Y
ARIUM 220:Y 304:Y 475V 46.1:Y 481V 67.9.Y 755:Y
ERYLLIUM a7y 11y .24 BV Ty 198V 62:Y 79
‘ALCIUM 5000 .Y 6000 :Y 2070 :V 2390 Y 1130V 4970 .Y 15800 .Y
‘HROMIUM 11.4:Y 14.7.Y 78V 6.6:Y 73V 8.Y 85:Y
:OBALT 79:Y 10.6:Y 306 V 46:Y 113V 79:Y 64.Y
:OPPER 16.6 .Y 26:Y 723 V# 8.8:Y 177V 12.7Y 16.8.Y
‘JON 20400 :Y 19900 :Y 8890 .V 12100 :Y 8280 .V 13100:Y 22000:Y
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TABLE 3-22
Borehole Positive Results Tabls
‘Tank Group T-11 and T-30
ample Location: 3195 3195 3295 3295 3295 3395 3395 3396 |
ample Identification Number: BHG4975JE | BHG4976JE | BHG4970JE | BHG4973JE | BHR4974'Z | BHG4971JE | BHG4977JE | BHG4978JE
ate Sampled: .8-Apr-98 6-Apr-95 §5-Apr-95 - | 1a-A\pr-96 12-Apr-956 5-Apr-95 12-Apr-96 12-Apr-95
ZAD 18.3:Y 306 :Y# 7.7:JA 7 - 8.2:Y 6.7 JA 99:Y 136:Y
AGNESIUM 2190:Y 2690:.Y 2010V L 1272 Y _L 260V 1590 .Y 1800 .Y
ANGANESE . 689:Y 794-Y 146 .V 998y REERY 288 .Y 243Y
ICKEL 16.3:Y 23.3:Y - 8.7V o 1181 - 558 17:Y 174X
OTASSIUM 1630 Y 1700 :Y 1440 .V 962:Y | 1763V 1020 :Y 1070Y
ILVER _ 57.4 :V# _ 1 36V 12Y
ODIUM 74.3 Y- 756 :Y- 81.8 B:V- L _485:Y [ 133B:V- 57.8:Y- 485 Y-
ANADIUM 283 334:Y 143V Lo 183 Y 123V 279Y 28:Y
INC _ 63.6:Y 89.7:Y 726V 4 3:Y 29TV 438:Y 576:Y
est Group: TRADS Units:PCl/G . \
MERICIUM-241 023(.011) ;Y |.092(.026) ;Y#| .241(.044) :Y# | .015(.008) :Y .024(.012) .Y | .003(.004) J:Y | .003(.004) J:Y
ROSS ALPHA 14.75(5.62) :Y | 11.13(4.9) :Y | 14.72(5.64) .Y | 14.03(5.62) :Y [ 11.12: 5 27) Y 10.41(4.92) ;Y| 10.59(4.69) :Y | 16.22(5.97) :Y
ROSS BETA 32.51(2.95) .Y | 29.23(2.76) ;Y| 37.1(3.27) :Y [30.26(4.38) ;Y| 24.7(3.9) .Y 45.17(3.79) :Y| 21.21(3.63) :Y | 23.39(3.8) :Y
LUTONIUM-238 -.002(.006) J:Y-| .003(.01) J:Y-| (.011) J:Y- (.003) J.Y- 1 _(.004) J.Y- |.002(.003) J:Y-].001(.003) J.Y-
LUTONIUM-239/240 .006(.01) J:Y (.013) J:Y [-.001(.003) J:Y| .048(.015) :Y [.00%(. ui“\ J:Y | 002(.004) J:Y | .002(.003) J:Y | .002(. 003) Y]
IRANIUM-233,-234 .812(.128) :Y | .843(.135) .Y | .761(.129):Y | .607(.102):Y L--924(.154) :Y | .551(.097):Y | .72(.1 Z)
IRANIUM-235 .034(.018) :Y | .022(.015) :Y { .023(.015):Y | .019(.014):Y | .27(.017) .Y | .034(.018):Y | .031(.01
IRANIUM-238 .832(.13) ;Y | .983(.152).Y | .834(.139):Y | 679(.111):Y A 11(.152) )Y | .639(.108):Y | .816(.129) Y
‘est Group:VOACLP Units:UG/KG .
-BUTANONE 6 JA 14 JJA > 5JY
-HEXANONE 26 JA- 32 :JA- 13 B:Y-
-METHYL-2-PENTANONE 19 JA- 31 :JA- 5 J.Y-
{CETONE 77 BJA - 32BY 20BY 25BY 15BY
:ARBON TETRACHLORIDE 1JA 6 JA 5 J:A 27Y 54 N
:HLOROFORM ,
AETHYLENE CHLORIDE 1 J:A 7 BJY 7 BJ.Y 2BJY 5 BJ.Y
Page 4 of 4
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TABLE 3-23 . ‘
Groundwater Positive Resuits Table,
Tank Group T-11 and T-30

Sample Location: . 3095
Sample Identification Number: _ _ - | GWG1723JE
Date Sampled: MDL | PRG / BKGND 11-Apr-95
Test Group:VOACLP  Units:UG/L ]

ACETONE ‘ 10 36523/ 0.00E0 7J.Y
CARBON TETRACHLORIDE 0 28uE-1/  0.00E0Q 21" _W
CHLOROFORM 0 2761/ 000E0; 11.¥* |
TETRACHLOROETHENE 5 145€0/ 0.°GEO 7J.Y*

Page 1 of 1




TABLE 3-24

Borehole Positive Results Table
Tank Group T-14 and T-16
Sample Location: 3495 3495 3495 3495 3505 3505 |
Sample identification Number: BHG48T8JE |BHG4921JE|BHG4922JE|BHG4923JE| BHG4879JE | BHG4930JE
[Date Sampled: « MDL PRG / BKGND 27-Feb-95 | 23-Mar-05 | 23-Mar-95 | 23-Mar-85 | 27-Feb-85 21-Mar95
Test Group:BNACLP ___ Units:UG/KG Depth(ft) or Sample Type |  0.0-0.5 2457 6.0-7.4 8.08.5 0.0-0.5 2.05.2
2-METHYLNAPHTHALENE 330 0.00EO/ 0.00E 0 _
ACENAPHTHENE 330 106E8/ 0.00EO 2.y | — 110 JY
ANTHRACENE — 330 532E8/ 0.00E0 63JY ., 73JY
[BENZO(a RACENE 330 1.70E5/ 0.00EO 160 J:Y 360 J.Y 220 J.Y
BENZO(a)PYRENE 330 1.70E4/ _0.00E0
BENZO(b)FLUORANTHENE 330 170E5/ 0.00EO 430 :Y 130 J.Y
BENZO(ghi)PERYLENE 330 0.00EO/ 0.00EO
BENZO(k)FLUORANTHENE 330 1.70E6/ 0.00E O 210 J.Y 130 J:Y
BIS(2-ETHYLHEXYL)PHTHALATE 330 887E6/ 0.00ED )
BUTYL BENZYL PHTHALATE 330 355E8/ 0.00E0 —
CARBAZOLE 0 0.00EO/ 0.00EO -
CHRYSENE 330 1707/ 0.00E O 70 JY 410 J.Y _ 270 J:Y
Di-n-BUTYL PHTHALATE 330 1.77€8/ 0.00EQ T _ ]
DIBENZO(a,h)ANTHRACENE 330 1.70E4/ 0.00EO 11 | |
DIBENZOFURAN 330 0.00E0/ 0.00EO . _“-I_ R 52 J.Y-
DIMETHYL PHTHALATE 330 1.00E9/ 0.00EO B
FLUORANTHENE 7330 7A0E7/ 0.00EOQ 310 JY 760 :Y i 52 JA 480 :Y
[FLUORENE — 330 7A0E7/ 0.00EO _ — 76 )Y
INDENO(1,2,3-cd)PYRENE 330 170E5/ 0.00EO .
NAPHTHALENE 330 740E7/ 0.00E0 39 JA i 40 JA 62 J.Y
PHENANTHRENE 330 0.00E0/ 0.00EO 230 JY- | 811JY- ~ 530:Y-
PYRENE 330 532E7/ 0.00EO 2600:Y | 6.Y:Y 45 JA 430:Y
Test Group:METADD Units:MG/KG ' o
LITHIUM 100 355E4/ 53.40E0 758V 74BV 5,BV .| 28BV 8.9B\V 7.8 BV
MOLYBDENUM 200 8.87E3/ 0.00E0 126 BV
[STRONTIUM 200 1.00E6/ 34260E0 | 10.7BV 36.3B:V T2V 31.2BV 1428V 462 B:V
TIN 200 1.00E6/ 0.00EO 46 BV 140, 9.8 B.JA
Test Group:SMETCLP Units:MG/KG - .
ALUMINUM - 200 1.00E 6/ 55098.00E0 | 6160:V 12000.V | 6380:V 060 :V 7020:V 10400 :V
ARSENIC 10 700E 1/ 21.48E0 1.5B:JA 6.9 :JA S8.JA |, 2:JA 2.4 :JA 65V
BARIUM 200 1.24E 5/ 389.00E 0 57.8:V 96.5.v_| 936.V 611V 56.9 :V 141V
BERYLLIUM 5 289E1/ 18.80E0 268V 81B:V_| 668 . BV 29 BV 84BV |
CADMIUM 5 88/E2/ 2.36E0 ” i
CALCIUM 5000] 0.00E 0/ 67403.00E 0| 1340.V |. 7630:V_| 18800:V_| 2790.V 1960 :V 12400 :V
HIWPFLATS\IRMRS\BHSEVEN.XLS Page 1 of 6
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TABLE 3-24
Borehole Positive Resuits Table
Tank Group T-14 and T-16

Sample Location: 3495 3495 3495 3495 3585 3595
Sample ldentification Number: — BHG4878JE [Bi1G4821JE|BHG4922JE{BHG4922JE] BHG4878JE | BHG4930JE
Date Sampled: MDL PRG / BKGND 27-Feb-95 | 23-Mar-95 | 23-Mar-95 | 23-Mar-35 | 27-Feb-85 21-Mar-95
CHROMIUM 10 0.00E0/ 113.80E0 9.4:V .12V 9:v 5.1:JA 10.5:V 108:Vv_ |
COBALT 50 1.06E5/ 48.80E0 6.1 BV 8.3BV 6 B:v 7.5BVvV 12.8:V 6.3B.V
COPPER 25 7.10E4/ 59.10E0 15:v 12.1:V 17.4:v 19.7:v 36.3:V 14.1:V
IRON 100 0.00E 0/ 63389.00E 0 9780 :V 14900 :JA | 14800:JA | 23400:JA 10300 :V 13400 :V

LEAD 3 0.00E 0/ _ 30.50E 0 0.V 118V 1226v_[__ 1AV 158V 138V
MAGNESIUM 5000 0.00E 0/ 14932.00E 0 2160V 2210V 1910V | 4110BV 2200V 2650 :v
MANGANESE 15 8.86E 3/ 1505.00E 0 159 :(JA 159 :JA 119 :JA 35:JA 159 :JA 212:JA
MERCURY 0.2 §.32E2/. 281E0
NICKEL 40 3.55E4+/ 103.60E0 6.8 BV 13.9:V 15.9:V 16.8:V 7.4B:V 13.3:V
POTASSIUM 5000 0.00E 0/ 10781.00E 0 1890 :V 1430 .V 1320:V 771 BV 2050 :V 1240 :V
SILVER 10 8.87E3/ 20.00E0 _ 2BV
SODIUM 5000 0.00EO0/ 0.00EO 91.3B:V- 103 B:V- 136 B.JA-
TANTALUM 0 __EO/ EO . 15.7 B.JA- .

[VANADIUM 50 124E4/ 138.30E0 17.1:v 28V «1.Y.v 18.3:V 17.8:V 258:V
ZINC 20 §32E5/ 216.20E0 25.4 :JA 4F 2 :JA 52.2 .JA 59.7:JA | 48.JA 441V
Test Group:TRADS Units:PCl/G . o —

AMERICIUM-241 0 216E2/ 6.34E-2 | .018(.01):V o l _ 1 1.588(.196) :V#[,163(.039) :Y#

'|GROSS ALPHA 0 0.00EO0/ 44.56E0 ]20.82(5.12):v - L ;.28.15(5.99) :V | 14.1(4.01):Y
GROSS BETA 0 0.00EO0/ 5535E0 |43.24(4.32).V . . |.43.72(4.33) :V |26.48(3.14) :Y
PLUTONIUM-238 0 EQ/ EO .004(.004) .v- ! .018(.009) :V- | (.004) J:Y-
PLUTONIUM-239/240 0 3.01E2/ 13.21E-2 | .008(.007):V o o + . .804(.112) :V# |.003(.004) J.Y
[URANIUM-233,.234 0 418E3/ 17.69E-1 | .971(.148).V L .872(.13):v | .988(.152) :Y
[URANIUM-235 0 1.73E1/ 19.83E-2 | .049(.022) :V N 1 .042(.019) :V | .051(.022) Y
URANIUM-238 0 7.98E 1/ 19.12E-1 | .851(.133):V | [ .908(.135) :V [ 1.038(.158) ;Y
Test Group:VOACLP Units:UG/KGQ ”

[ACETONE _ 10 1.77E8/ __0.00EO 25:Y 53 Y 30:Y

IMETHYLENE CHLORIDE 5 1.66E7/ 0.00EO 3JA 16:Y 2:.Y 19:Y - 2JA 3J.Y
Test Group:WQPL Units:MG/KG

CHROMIUM VI 0 EO0/ EO0

HAWPFLATS\RMRS\BHSEVEN XLS Page 2 of 6
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TABLE 3-24

Bofehole Positive Resuits Table
Tank Group T-14 and T-168

H:WHFLAYS\RMRS\BHSEVEN.XLS

Sample Location: - 3595 3505 - ~3695 ~ 3695 3695 3695 3685 3795 |
Sample ldentification Number: BHGA4931JE | BHG4932JE | BHGA8B0JE | BHGA4925JE | BHG4926JE | BHG4927JE | BHG4928JE | BHG4881JE
[Date Sampled: 21-Mar-95 21-Mar-95 27-Feb-95 20-Mar-95 20-Mar-95 20-Mar-85 20-Mar-95 27-Feb-95
Test Group:BNACLP ____ Units:UG/KG 6.08.4 8.4-9.6 0.0-0.5 0.5.2.5 4.08.5 6.58.9 10.0-13.2 0.00.5
2-METHYLNAPHTHALENE ‘ 65 J:Y- .

ACENAPHTHENE 210 JA 430:Y 100 J.Y 58 J.Y 130 JA
ANTHRACENE 350 J.A 270 J:Y 74 J.Y : 160 JA
BENZO(a)ANTHRACENE 1400 :V 1000 ;Y 220 J.Y 580 :V
BENZO(a)PYRENE 1500 :V 1100 :Y 100 J.Y §00 :V
BENZO(b)FLUORANTHENE 1700 :V 1400:Y 750 :V
BENZO(gh)PERYLENE 790 :JA- 770 :Y- 290 J:A-
BENZO(K)FLUORANTHENE 760 .V 650 .Y 210 JA
BIS(2-ETHYLHEXYL)PHTHALATE 43 JA

BUTYL BENZYL PHTHALATE 540 :V 510:Y 110 JA
CARBAZOLE 320 J:A- 410 Y- : 130 J:A-
CHRYSENE 1400 :V 1100 .Y 260 J:Y 190 J:Y 500 :V
Di-n-BUTYL PHTHALATE 6600 :V 3600 :Y 1200 :V
DIBENZO(a,h)ANTHRACENE 280 JA '
[DIBENZOFURAN 65 JA- 150 J:Y-

DIMETHYL PHTHALATE 100 JA
FLUORANTHENE 3300 :V 2600 ;Y 640 Y 360 J.Y 100 J:Y 1500 .V
[FLUORENE - 160 J:A 330J.Y 69 J.Y - 97 JA
INDENO(1,2,3-cd)PYRENE 770 :JA 780:Y 310 JA
NAPHTHALENE 71 JA 170 J:Y 94 J.Y 43 J.Y 71 JA
PHENANTHRENE 60 J.Y- 2000 :V- 2300 :Y- 590 ;Y- 340 J:Y- 84 J.Y- 990 :V-
PYRENE 2300 :V 2700 :Y 530:Y 360 J:Y ' 1100 :V
Test Group:METADD Units:MG/KG _ _ A
UITHIUM 2.7 BJA 2.4 B:.JA 6.7B:V 6.73V 76BV 6.3B:V 4.5 B:JA 578V
'MOLYBDENUM - -

[STRONTIUM 31.8BV 28.8B:V 60.9:V 3728\ 3505 387 BV 38.8BV 2148V
TIN_ - 568V 82BYV 748V 35BV 398V
Test Group:SMETCLP __ Units:MGIKQ B -

ALUMINUM 4500 :V 4870 :V 6750 :V 6080 :V 9360 :V 7800 + 7440 :V 6590 -V
ARSENIC 6.7.V 112V 3.5:JA 26V a2V 1 24V 6.4V 3.4:JA
BARIUM 95.3:V 496 :V 748 :V# 491.V& | 87 .V | 881V 101 :V 132V
'BERYLLIUM 57 BV 68 BV 65B:V 428V | 673V 618V 68 B:V 5BV
CADMIUM 66 B:V N 5BV
CALCIUM 5010 :V 3010 .V 13300 :V 9080 :V 3579V 7410 :V 10700 :V 5860 :V

Page 3 of 6
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TABLE 3-24
Borehole Positive Resuits Table
Tank Group T-14 and.T-16

Sample Location: 3795 3795 3795 3895 3895 3895 3895 3895
Sample Identification Number: BHG4939JE| BHG4940JE|BHG4941JE| BHG4882JE |BHG4935JE{BHG4938JE|BHG4937JE|BHG4938JE
Date Sampled: 23-Mar-95 | 23-Mar-95 | 24-Mar-95 | 27-Feb-95 | 23-Mar-95 | 23-Ma*-85 | 23-Mar-95 | 23-Mar-85
Test Group:BNACLP Units:UG/KG 0.5-2.7 5.08.6 10.0-10.9 0.0-0.5 0.5-2.8 4.048.5 8.0-9.7 10.0-12.9
2-METHYLNAPHTHALENE ‘
ACENAPHTHENE 50 J.Y 200 J:Y
ANTHRACENE 150 J.Y
BENZO(a)ANTHRACENE 210 J.Y 840 Y
BENZO(a)PYRENE ' T 920.Y
BENZO(b)FLUORANTHENE 230 J:Y 39 J:Y 770:Y
BENZO(ghi)PERYLENE __1 500 :Y-
BENZO(k)FLUORANTHENE 91JY ] 610:Y
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE :
CARBAZOLE 120 J.Y-
CHRYSENE 250 J:Y E: IR 180 J.Y 1000 Y
DI-n-BUTYL PHTHALATE 140 J.Y 130 J.Y
DIBENZO(a,h)ANTHRACENE
DIBENZOFURAN 42 J:Y-
DIMETHYL PHTHALATE. '
FLUORANTHENE 470:Y 130J.Y 150 J.Y 94 J:Y 320 J:Y 2400:Y
FLUORENE 130 J:Y
INDENO(1,2,3-cd)PYRENE .
NAPHTHALENE 41 J.Y 37J:Y
PHENANTHRENE 290 J:Y- 120 J.Y- 110 J.Y- 84 J.Y- 260 J:Y- 1200 :Y-
PYRENE 430:Y 110 J.Y 83JY 310J.Y 2000:Y
Test Group:METADD Units:MG/KG '
LITHIUM 7.4BvV 6 BV 5.6 BV 628V 89BVvV
MOLYBDENUM , - 2B:.JA
STRONTIUM i 1148V 26.18Y | 41.78BV 41 BV 28.6BYvV
TIN _siByv 8.2BV 3.98BYvV
Test Group:SMETCLP Units:MG/KG
ALUMINUM 5580 :V 10500 :vV 9980 .V 8900 :V 8240 :V
ARSENIC 1.3 B:JA 5.4 .JA 7.5:JA 6.3:JA 3.8:JA
BARIUM 54.1:V 74.5.V 749V 128 :V 84.6:V
BERYLLIUM .25 BV .66 B:vV .J1BvV .88 B.V 8BV
CADMIUM 1.9V .55 B:.V
CALCIUM 2540 .V 640G :V 11000 :V 11500 :V 6190 :V
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TABLE 3-25
Tank Sludge/Liquid Positive Results Table
Tank Group T-14 and T-16N
1
. [}

- [Sample Location: N T-16N
Sample Identification Number: TNGOMNOLIE - TNGO018JE
Date Sampled: . MDL PRG / BKGND 8-May-3/ 8-May-95
Test Group:BNACLP Units:UG/L i
BIS(2-ETHYLHEXYL)PHTHALATE 330 0.00E0/ 0.00E 0 20 2JY
DI-n-BUTYL PHTHALATE 330 0.00E0/ 0.00E0 _ 1BJY
FLUORANTHENE 330 0.00EQ0/ - 0.00EO 14 J:¢ J
PHENOL 330 0.00E0/ 0.00E0 8J.Y , 18 :Y
Test Group:METADD Units:UG/L B .

CESIUM 1000 0.00E0/ 0.00E0 101C .Y 324 B.Y
LITHIUM 100 0.00E0/ 0.00EO 187000 :Y 419.Y
MOLYBDENUM 200 0.00E0/ 0.00E0 - 207:Y 27.8BY
SILICON 500 0.00E0/ 0.00E0O 218000 E:Y 23000 E.Y
STRONTIUM 200 0.00E0/ 0.00E0 24.58BY 58.4 B.Y
TIN - 200 0.00E0/ 0.00EO0 159 B:Y 278Y
Test Group:SMETCLP Units:UG/L : .

ALUMINUM 200 0.00E0/ 0.00E0]. 7130:Y 895 :Y
ANTIMONY 60 0.00E0/ 0.00E0 54.9 B:Y

ARSENIC 10 0.00E0/ 0.00E0O 34 BEY 8.4BY
BERYLLIUM- 5 0.00EQ0/ 0.00E 0 12500 :Y 89.9:Y
CALCIUM 5000 0.00E0/ 0.00E0 1820 B:Y . ~+M0BY
CHROMIUM 10 0.00E0/ 0.00E0 291 177:Y.
COBALT 50 0.00EO0/ 0.00E0 253:Y i

|COPPER 25 0.00E0/ 0.00E0 1110:Y 55.5.Y
IRON 100 0.00E0/ 0.00E0 489 .Y 890 :Y
LEAD 3 0.00EO0/ 0.00EO 20.1 S8Y
MAGNESIUM 5000 0.00EO0/ 0.00E 0 579 B.Y 496 B.Y
MANGANESE 15 0.00E0/ 0.00E0 311y :
MERCURY 0.2 0.00E0/ 0.00E0 697.Y
NICKEL 40 0.00E0/ 0.00EO0 1240 .Y
POTASSIUM 5000 0.00E0/ 0.00E0 951000 :Y
SELENIUM 5 0.00E0/ 0.00E0 15 BY
SILVER 10 '0.00E0/ 0.00E0 3150:Y 11.5:Y
THALLIUM 10 0.00E0/ 0.00E 0 39.8 BEN.Y

HAWP\FLATS\RMRS\TNSEVEN XLS Page 1 of 2




et

TABLE 3-25
Tank Sludge/Liquid Positive Results Table
Tank Group T-14 and T-16N

Sample Location: Y44 T T-16N

Sample Identification Number: TNGOM0¢ JE - TNG0018JE
Date Sampled: : MDL PRG / BKGND 8-May-46 8-May-95
VANADIUM . 50 0.00E0/ 0.00E0 44y 62.7:Y

ZINC 20 0.00E0/ 0.00ED 183:Y . 421y

Test Group:TRADS Units:PCI/L I. .

AMERICIUM-241 0 0.00E0/ 0.00E O | 7880.754(47%.798) .Y ' 35979.87(2112.755) .Y
GROSS ALPHA 0. 0.00E0/ 0.00E0 25044.5() C.Y , 26234.24(1592.793) C.Y
GROSS BETA 0 0.00EO0/ 0.00E 0 |2545.169(417.194) C:Y | 1034.962(157.131) C.Y
PLUTONIUM-238/240 0 0.00EO0/ 0.00E0 | 6805.721(401.453) :( | 17027.57(1087.134) .Y
RADIUM-226 0 0.00EO0/ 0.00EO .008(.408) 7 .089(.153) 1Y
TRITIUM 0 0.00E0/ 0.00E O | 3846.703(420.382) :Y | 8488.586(550.16) :Y
URANIUM-233,-234 0 0.00E0/ 0.00E 0| 3698.411(522.426) :Y | 106.864(39.819) :Y
URANIUM-235 0 0.00EO0/ 0.00EO0 | 159.262(108.96) :Y - 14.6856(14.381) :Y
URANIUM-238 0 0.00E0/ 0.00E 0 | 1120.277(272.104) :Y 20.457(17.872) :Y
Test Group:VOACLP Units:UG/L ' :

ACETONE L 10 0.00E0/ 0.00E0 9 BJ.Y 13B:Y
METHYLENE CHLORIDE 5 0.00E0/ 0.00EO0 19:Y

TOTAL XYLENES ) 0.00E0/ 0.00E0 8Jy

H:AWP\FLATS\IRMRS\TNSEVEN.XLS Page 2 of 2
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TABLE 3-26
Surficial Soil Positive Results Table
Tank Group T-21, T-22, and T-27

Sample Location: $5001196 $S001396
Sample ldentification Number: SSG2834JE | SSG2836JE
Date Sampled: ' MDL PRG / BKGND 15-May-95 |  15-May-95
Test Group:TRADS Units:PCI/G . ~
AMERICIUM-241 0. 237E0/ 0.04E0 .Til(.S09):Y | .028(012):Y
CESIUM-134 - 0 0.00E0/ J.37E0 028( 027) J.Y | -.01 _LO37LJ Y
CESIUM-137 0 2.08E-2/ <.2SEQ | .021(.03) J.Y* | 7 358(051) X¥*
GROSS ALPHA 0 0.00EQ/ +44.53£0 [17.11(5.53). _l 14 3(o 82) Y
GROSS BETA 0 0.00E0/ 5538=( _‘_29 .84(4.64) Y 38.47 '(6.24) .Y
NEPTUNIUM-237 0 ) EO0/ E 0 .003(.003) J:% - I' .009) Y-
PLUTONIUM-238 0 EO0/ E0 ] .003(07° +¥- | £41(.004) J-Y-
PLUTONIUM-239/240 0 343E0/ 0.08EG | .04 /4 ¥ | .036(.017) Y
URANIUM-233,-234 0 4853E1/ 3.10EGL | .87(1% ') Y .859(.183) :Y
URANIUM-235 0 1.73E-1/ 0.13E0 !__ 0 3(.017 Y | .046(.031) :Y
URANIUM-238 0 8.00E-1/ 283E0 b' 1(.128; :Y* | .734(.182) :Y
Test Group:VOACLP Units:UG/KG .

ACETONE 10 274E7/ 0.00EO 4JY 9 JBY
METHYLENE CHLORIDE 5 8.54E4/ 0.00E0 _ 4 JB:Y

HAWP\FLATS\RMRS\SSEIGHT XLS
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TABLE 3-27

Borehole Positive Results Table
Tank Group T-21, T-22, and T-27

Sample Location: 3995
Sample Identification Number: 3 BHG5030JE
Date Sampled: MDL - PRG/BKGND 15-May-95
Test Group:BNACLP Units:UG/KG Depth (ft) or Sample Type 0.0-0.5
BENZO(a)ANTHRACENE 330 1.70E5/ 0.00EO0 83 J.Y
BENZO(a)PYRENE 330 1.70E4/ 0.00EQ 66 J.Y
BENZO(b)FLUORANTHENE 330 1.70E5/ 0.00E0 | S7JY
BENZO(K)FLUORANTHENE 330 1.70E6/ 0.00E0 243Y
CHRYSENE 330 1.70E7/ 0.00E0 70J.Y
FLUORANTHENE 330 710E7/ 0.00E0 1294y
PHENANTHRENE 330 0.00EQ/ 0.00EQ 55 J:Y-
PYRENE . 330 §32E7/ 0.00EO0 130 J:Y
Test Group:METADD Units:MG/KG
CESIUM . 1000 0.00E 0/ 1267.00€ 0 9.9:Y
LITHIUM 100 3..0E4/ 53.40E0 78:Y
STRONTIUM 200 1C7=9/ 34260E0 18.2°%
Test Group:SMETCLP Units:MG/KG . o
ALUMINUM 200 1.00E 8/ ,5C009.50E 0 8520:Y
ARSENIC" 10 7.09E1) .M.48EO (8
BARIUM 200 1.24E5/ 238v.00EO £0.2 %
BERYLLIUM - 5 289E1/ 18800 = 43:Y
CALCIUM 5000 0.00E0/ 67403.00:0 - 11100:Y
CHROMIUM 10 0.00E0/ 133.80i:0 10.7:Y
COBALT 50 1.06E5/ 43201 0 8.8:Y
COPPER 25 710E4/ 59.10. 0 8.7
IRON 100 0.00E 0/ 63389.007. 0 18000 :Y
LEAD 3 0.00EO0/ 30.50:0 12.2:Y
MAGNESIUM 5000 0.00E 0/ 14932.Cu > |  5470:Y
MANGANESE 15 8.86E3/ 1505.00EQ0 | 458y
NICKEL 40 3.55E4/ 1035UE S 5.6.Y
POTASSIUM 5000 0.00E0/ 107351.00E0 | . 60:Y
SILVER 10 8.87E3/ 20.00E 0 19ty
SODIUM 5000 C.00EO/ COOEO | 119:Y-
VANADIUM 50 1.24E4/ 138.30E0 24.8:Y
Page 1 of 2
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TABLE 3-28
Tank Liquid Positive Resuits Table

Tank Group T-21, T-22, and T-27

Sample Location: T21 1.
Sample identification Number: TNGO027JE |
Date Sampled: MDL|  PRG/BKGND 11-May-98
Test Group:BNACLP __ Units:UGIL

BIS(2-ETHYLHEXYL)PHTHALATE 330 0.00EQ0/ 0.00EC 1 8J:Y

Test Group:METADD . Units:UG/L

CESIUM 1000 0.00E0/ 0.00EQ 798:Y
MOLYBDENUM 200 0.00EO0/ 0.00EO 18.8BY
SILICON 500 0.00EQ/ 0.00EO 4200:Y
STRONTIUM 200 0.00EO/ O.00EO 128 B.Y

Test Group:SMETCLP Units:UG/L .
ALUMINUM o 200 0.00EQ/ O.0CEO 809 Y
ARSENIC N 10 0.00EO/ 0.00EO 4.28BY
BARIUM 200 0.00EQ/ 0.00EQ 18 BY
CADMIUM 5 0.00EQC/ 0.00EOQ 4.4BY
CALCIUM 5000 0.00EO/ 0.00EO 14700 .Y
CHROMIUM 10 0.00EO/ 0.00EOQ 6B:Y
COPPER 25 0.00EO/ 000EO 31.7:Y

IRON 100 0.00EO0/ O0.00EO 1200:Y
LEAD . ! 3 0.00EQ/ 0.00EO 194y
MAGNESIUM 5000 O.00EO/ O.00EO SNy |
MANGANESE 15 0.00EQ/ _0.00E 0 208:(
POTASSIUM 5000 0.00EO/ O0.00EO 80900 :Y
SELENIUM 5 0.00EO0/ O0.00EQ 488Y
SODIUM 5000 0.00EQ/ 0.00EO 74300 :Y
ZINC 20 0.00EQ/ OO0CEO 82:Y

Test Group:TRADS Units:PCUL .
AMERICIUM-241 : 0 0.00EO0/ GC.00EOQ .484(.051) .Y
GROSS ALPHA 0 0.00EO/ 0.00E O | 66.589(9.404) C.Y
GROSS BETA 0 0.00EN/ O000ED | T824%06.13).Y
NEPTUNIUM-237 0 E0. EO ,043(,088) .Y
PLUTONIUM-239/240 0 0.005v. 0.00EO | .302(.035):Y
RADIUM-226 0 0f0EQ,_UMAOED | F~°48):Y !
TOTAL RADIOCESIUM 0 €8, TE0_|_ 4433 .Y
URANIUM-233,-234 0 0.00EQ/ GO0 _61.1553.827)" |
URANIUM-235 0 0.00E0/ _OOUE. | 2.623(.497).¢
URANIUM-238 0 0.00E 0/

Page 1 of 1
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TABLE 3-29
Borehole Positive Results Table
Tank Group T-24 and T-32
Sample Location: 5195 6195 5196 5195 5296
Sample Identification Number: BHG4865JE | BHG5020JE | BHG50%4'¢ ' BHG6023JE | BHG4866JE
Date Sampled: MDL PRG / BKGND 21-Feb-95 10-May-95 10-May-96 10-May-95 21-Feb-95
Test Group:BNACLP Units:UG/KG « Depth (ft) or Sample Type |  0.0-0.5 14.0-16.3 16.3-19.4 16.3-19.4 0.0-0.5
2-METHYLNAPHTHALENE 330 0.00E0/ 0.00EO
ACENAPHTHENE 330 1.06E8/ 0.00E 0 51 J:A
ANTHRACENE 330 532E8/ 0.00E0 67 JA
BENZO(a)ANTHRACENE 330 1.70E5/ 0.00E 0 40J:A 250 J:A
BENZO(a)PYRENE 330 1.70E4/ _0.00E 0 210J:A"
BENZO(b)FLUORANTHENE 330 1.70E5/ _0.00E 0 210 J:A
BENZO(gh)PERYLENE 330 0.00E0/ 0.00EO 180 J:A-
BENZO(K)FLUORANTHENE 330 1.70E6/ 0.00EC 150 J:A
CARBAZOLE 0 0.00EO/ 0.00E0 39 J:A-
CHRYSENE 330 1.70E7/__ 0.00E 0 40 J:A 240 J:A
DIBENZO(a,h)ANTHRACENE 330 1.70E4/ 0.00EO
DIBENZOFURAN 330 0.00E0/ 0.00E0
DIETHYL PHTHALATE 330 1.00E9/  0.00E 0
FLUORANTHENE 330 710E7/ 0.00EO 69 J:A 470:V
FLUORENE 330 710E7/ 0.00E0 I 40 J:A
INDENO(1,2,3-cd)PYRENE 330 1.70E5/ 0.00EO 120 JA
NAPHTHALENE 330 710E7/ 0.00E0 -
PHENANTHRENE 330 0.00E0/ 0.00EOQ 43 J.A- 360 J:A-
PYRENE 330 532E7/ 0.00EO 76 J:A 590 :V
Test Group:METADD Units:MG/KG '
CESIUM 1000 0.00E 0/ 1267.00E 0 8.6:Y 24Y 45Y 48.Y 4:Y
LITHIUM 100 3.55E4/ 53.40E0 7.1:Y 48:Y 11.9Y 58:Y 8.5:Y
MOLYBDENUM 200 8.87E3/ 0.00EO0 1.4:Y 12y
{STRONTIUM 200 1.00E6/ 342.60E0 187 67.9Y 97.1:Y 73.9:Y 257
TIN 200 1.00E6/ 0.00E 0 57 73", 48Y
Test Group:SMETCLP Units:MG/KG _
ALUMINUM 200 1.00E 6 / 55098.00E 0 824C . | 740 Y | 11700:Y 6750 :Y 5610 :Y
ARSENIC 10 7.09E1/ 21.48E0 13Y 8.2 15Y 8:Y 1.3y
BARIUM 200 1.24E 5/ 389.00E 0 64.1:Y 179Y 338 74.9:Y 62.7:Y
BERYLLIUM 5 289E1/ 18.80E0 33:Y J4Y - 43N .93 Y 22:Y
HAWP\FLATS\RMRS\BHNINE XLS Page 1 of 6




LeT

TABLE 3-29 !
Borehole Positive Results Table
Tank Group T-24 and T-32
Sample Location: 5196 = | 6195 5135 5195 5296
Sample Identification Number: BHG48635JE | BHG5020JE | BHG5U21JE | BHG5023JE | BHG4866JE
Date Sampled: . MDL PRG / BKGND 21-Feb-95 10-May-95 10-May-95 10-May-95 21-Feb-95
CADMIUM 5 887E2/ 2.36E0 81:Y
CALCIUM 5000 0.00E 0/ 67403.00E 0 2890:Y 11800:Y 11800:Y 5600 .Y . 2420:Y
CHROMIUM 10 0.00EQ0/ 113.80E0 8.2:Y 7.9:Y 15.6 .Y 8.3:Y 6.3:Y
COBALT 50 106E5/ 48.80E0 8.5:Y 5.2:Y 28.8:Y 51:Y 12.1:Y
COPPER 25 740E4/ S59.10E0 24.1:Y 144:Y 245Y 223:Y 34.8:Y
IRON 100 0.00E 0/ 63389.00E0 | - 11500:Y 10000 :Y 35500 'Y 6940 .Y 10400 .Y
LEAD 3 0.00E0/ 30.50E0 10:Y 16.2:Y 214 :'Y_ 4 248:Y 10.8 ;Y
MAGNESIUM 5000 0.00E 0/ 14932.00E 0 2670 Y 2410:Y 4700:.° 2130:Y 2400 Y
MANGANESE 15 8.86E 3/ 1505.00E 0 223Y 99.6 .Y 803 ¢ 104 :Y 208 Y
MERCURY 0.2 532E2/ 281E0 ‘ 075y 078.Y
NICKEL 40 3.55E4/ 103.60E0 6:Y 105y - 54.2:Y 11.8:Y 53.Y
POTASSIUM 5000 0.00E 0/ 10781.00E 0 2160:Y 829 .Y 1340 Y 813:Y 1950 .Y
SILVER 10 8.87E3/ 20.00E0Q 14:Y 39:Y 13:Y
SODIUM 5000 0.00EO0/ 0.00E0 108 Y- 273 Y- . 258 Y- 227 Y- 135 :Y-
THALLIUM 10 0.00E0/ 0.00EO0 ’ .83:Y-
VANADIUM 50 1.24E4/ 138.30E0 154:Y 18.6.Y 346:.Y 38:Y 13.8.Y
ZINC _ 20 532E5/ 216.20E0 614:Y 484.Y 125.Y 55.3:Y 45.5:Y
Test Group:TRADS Units:PCIIG
AMERICIUM-241 0 216E2/ 6.34E-2 .041(.016) :V [ .005(.004) .Y | .004(.004) J:Y | .008(.006) :Y [ .017(.008) :V
GROSS ALPHA 0 0.00EO0/ 4456E0 |28.64(6.15):V|18.31(6.38) :Y] 12.49(5.27) .Y | 15.39(5.8) .Y |27.67(6.05) :V
GROSS BETA 0 0.00E0/ 55.35E0 |46.44(4.53):V|[20.02(3.79) :Y| 28.85(4.82) :Y | 25.98(4.43) :Y | 43.81(4.34) :V
NEPTUNIUM-237 0 EO/ EO .002(.003) J:V-| .029(.012) :Y-| .015(.008) :Y- |.003(.008) J.Y-| .002(.003) :V-
|PLUTONIUM-238 0 EQ/ EO .002(.008) J:V-| (.004) J:Y- [.001(.002) J.Y-| (.003)J.Y- (.004) J:V-
PLUTONIUM-239/240 0 3.01E2/ 13.21E-2 | .008(.008).:V |.004(.005) J.Y| .002(.005) J.Y | -.001(.005) J:Y|.001(.003) J:V
URANIUM-233,-234 0 418E 3/ 17.69E-1 | 1.274(.187):V| .843(.124) 1Y | 1.955(.37) :Y# | 1.738(.234) :Y | 1.094(.16) :V
URANIUM-235 0 173E1/ 19.83E-2 .05(.023) :V | .04(.018).Y | .084(.039):Y | .077(.026) :Y | .037(.018) :V
URANIUM-238 0 7.98E 1/ 19.12E-1 - |1.311(.191) :V| .922(.134) ;Y | 1.646(.32) :Y [ 1.673(.226) :Y | .963(.144) :V
Test Group:VOACLP Units;:UG/KG A ’
2-BUTANONE 0 1.00E9/ 0.00E0 3JA
4-METHYL-2-PENTANONE 0 EO/ EO 4 J:A-
ACETONE 10 1.77E8/ 0.00E0 12 J.Y 8JY 10 J.Y
HAWP\FLATS\RMRS\BHNINE XLS - Page 2 of 6
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TABLE 3-29
~ Borehole Positive Results Table
Tank Group T-24 and T-§2 o

Sample Location: 6295 5295 6295 628 | 5396 5395 6395
Sample Identification Number: BHGA4867JE | BHG5024JE | BPHG5025JE | BHG5023.E | BiG4868JE | BHGS5026JE | BHG5027JE
Date Sampled: 21-Feb-95 11-May-95 11-May-96 | 11-May-9% 21-Feb-95 11-May-95 11-May-85
Test Group:BNACLP Units:UG/KG 0.0-0.5 14.0-15.1 16.0-18.0 16.0-18¢ |  0.005 10.0-11.6 13.2-14.9
2-METHYLNAPHTHALENE 39 J:A- . '

ACENAPHTHENE 180 J.A -

ANTHRACENE 220 J:A
|BENZO(a)ANTHRACENE 840 .V S 42 JA

BENZO(a)PYRENE 520 .V ] 41 kA

BENZO(b)FLUORANTHENE 650 :v 57.A

BENZO(ghi)PERYLENE 340 J:A-

BENZO(KFLUORANTHENE 160 J:A

CARBAZOLE 140 J:A- _

CHRYSENE 590 .v - 48 J:A

DIBENZO(a,h)ANTHRACENE 98 J:A

DIBENZOFURAN 71 J:A-

DIETHYL PHTHALATE 89 J.Y

FLUORANTHENE 1600 :V 51 J:Y 100 J.A

FLUORENE 140 J.A

INDENO(1,2,3-cd)PYRENE 290 J:A

INAPHTHALENE 130 J:A )

PHENANTHRENE 1200 :V- 41 J.Y- 84J:5.

PYRENE _ 1300 :V 52 J.Y 110 34

| Test Group:METADD Units:MG/KG

E_ELSIUM . 43:Y 4.6:Y 4.7:Y 48.Y 42:Y 73Y 6.9:Y
LITHIUM 59:Y 5.8:Y 9.5:Y 103:Y 8.9:Y 8.7:Y. 84:Y
MOLYBDENUM 13:Y 1.8:Y

STRONTIUM 20.5:Y 61.5:Y 95.9 .Y 93.2:Y 225 - 84.5:Y 795:Y
TIN 3.7 9.1:Y 668:Y 57Y 5

Test Group:SMETCLP Units:MG/KG

ALUMINUM 5490 .Y 7840 :Y 9590 ;Y 9700 :Y 5830 :Y 9740 .Y 9180 .Y
ARSENIC 14:.Y 33y 16.6 .Y 11.68:Y 1.6:Y 79 4.4:Y
BARIUM 73.2:Y 66.7:Y 97.8.Y 97.8:Y 64.9 .Y 722:Y 687.9:Y
BERYLLIUM 2:Y 78:Y 14:Y 1.2:Y 28:Y 11:Y 1.1:Y

HAWP\FLATS\RMRS\BHNINE XLS Page 4 of 6
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TABLE 3-29
Borehole Positive Results Tab'a
Tank Group T-24 and T-32

Sample Location: 6295 6295 6295 §295 | . 635" 6395 6395
Sample Identification Number: BHGA4867JE | BHG5024JE | BHG5025JE BHGSOZQJE-__,__U::G%SBJE BHG5026JE | BHG5027JE
Date Sampled: 21-Feb-95 11-May-95 11-May-95 11095 .1-Feb-95 11-May-95 11-May-95
CADMIUM A41Y a3y .88.Y ,
CALCIUM 2080:Y 5080 .Y 8430:.Y 8480 3000:Y 13900 :Y 13100 :Y
CHROMIUM 6.1:Y 0.3:Y 135:Y 13.7:Y . T4Y 9.5:Y 83.Y
COBALT 8.8:.Y 74:Y 29.5:Y 278:Y 71.5:Y - 7Y 8.6.Y
COPPER 25.2.Y 15.4:Y 304:Y 27.2:Y 2y 138:Y 129:Y
IRON 10200 :Y 6620 .Y 43600 .Y 35800:Y 1,:00:Y 10500 .Y 9850 .Y
LEAD 10:Y 174:Y 229:Y 20.4 9.7 15.8.Y 19.5:Y
MAGNESIUM 2270:Y 2320:Y. 3100 :Y: 3360:Y 26.2Y 3310.Y 3130:Y
MANGANESE 192:Y 56.5:Y 569 .Y 516 :Y. 210Y 85.1:Y 80.2:Y
MERCURY .087..Y : 44y
NICKEL 49.Y 134.Y 58.5:Y 52.3:Y 54.Y 136.Y 13:Y
POTASSIUM 1840.Y 919:Y 1160:Y 1130:Y 2170:Y 680:Y 649 .Y
SILVER 14Y 84:Y 45.Y 44:Y 13:Y 1.2:Y 1.7Y
SODIUM 407 Y- 218 .Y- 291 :Y- 293 :Y- 131.Y- 107 .Y- 109 :Y-
JTHALLIUM 1.1:Y- .81 :Y- ' _

VANADIUM 134.Y 19.7:Y 437:Y 34.9:Y 14.7°Y 29.2:Y 27.9:Y .
ZINC : , 419.Y 66.2:Y 251 :Y# 189.:Y 417Y 58.3:Y 55:Y
Test Group:TRADS Units:PCl/G _ ;

AMERICIUM-241 1039(.014) :V _|.004(.005) J.Y.| .003(.006) J:Y | .004(.005) J.Y | .023(.012;V .004(.008) J.Y |.006(.005) J.Y
GROSS ALPHA 28.79(5.95) :V [ 11.22(4.99) .Y | 12.85(5.36) Y| 11.67(4.99) :Y | 30.47(8.4:) V| 17.65(.21):Y | 15.3(5.8):Y |
GROSS BETA 41.38(4.19) :V [ 26.04(4.37) :Y 26.57(4.42) :Y | 28.68(4.65) :Y | 45.26(4.44) Y 20.85(3.93) ;Y [22.99(4.11) :Y
NEPTUNIUM-237 1001(.002) J:V-| .024(.01) :Y- | .008(.006) Y- | .023(.01) :Y- |.001(.002) J:V- | .009(.008) J:Y-| .022(.01) :Y-
PLUTONIUM-238 1005(.008) J:V-| (.005) J:Y- | (.007) J.Y- ,001(.002) J:Y- [-.004(.008) J.V- -.005(.008) J:Y-| (.003) J:Y-
PLUTONIUM-239/240 .012(.01) :V_| .007(.006) :Y |-.002(.003) JY| (.003)J:Y ,018(.014) :V | .002(.003) J.Y | (.003) JY
URANIUM-233,-234 1.035(.152) :V | .828(.123) :Y | 1.624(.22) :Y 1.983(.331) :Y#| 1.066(.172) :V | .872(.133) 'Y [1.142(.183) :Y
_LLRANIUM-ZSS .033(.017) :V | .051(.02) :Y | .064(.024) :Y .08(.032) :Y .036(.023) :V [ .035(018) .Y .059(.026) :Y
URANIUM-238 1.004(.149) :V | .88(.129) :Y [1.487(204) Y 1.663(.285) :Y | 1.06(.172) :V_| 1.047(.154) Y 11.217(.192) .Y
Test Group:VOACLP Units:UG/KG

2-BUTANONE

4-METHYL-2-PENTANONE

- JACETONE 8JY 8J.Y 10 J.Y 9JY
HAWPFLATS\RMRS\BHNINE XLS Page 5 of 8
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TABLE 3-30
Surficlal Soil Positive Results Table
Tank T-29
Sample Location: §8001495 88001595
Sample (dentification Number: 8$8G2837JE 88SG2838JE
Date Sampled: MDL PRG / BKGND 23-Feb-95 23-Feb-95
Test Group:BNACLP Units:UG/KG s
2-METHYLNAPHTHALENE 330 0.00EO0/ 0.00E0 190 J:A-
ACENAPHTHENE 330 185E7/ 0.00E0Q 4100 :V 320 JA
ANTHRACENE 330 823E7/ O0O00EO ;  1000:V 280 J.A
BENZO(a)ANTHRACENE 330 8.77E2/ N.00EO0 2300 :v* _1200 :v*
BENZO(a)PYRENE 330 8.77E1/ 0.0050 2200 'Vv* 110V
BENZO(b)FLUORANTHENE -330 877E2, L00ZC | _2400:/* T 1200 :V*
BENZO(gh)PERYLENE 330 0.00EO0/ : 0.00E 0 1700 :V-’ _320:V-
BENZOK)FLUORANTHENE 330 877E3/ 0.00E0 J400:V - 1 740:V
CARBAZOLE 0 0.00EO0/ ' 0.00E 0 | 70075 - 1 210 JA-
CHRYSENE 330 8.77E4/ 0.00EQ |0V 1300 :V
DIBENZO(a h) ANTHRACENE 330 877E1/ 0.00EC ' _ 400:v* -~ 230 JA*
DIBENZOFURAN . 330 0.00EO0/ 000EOQ :  420:\._ 75 J:A-
FLUORANTHENE - 330 110E7/ 0.00EO 8000\ 3300V
FLUORENE - 330 1.10E7/ 0.00EO0 R 180 J:A
INDENO(1,2,3-cd)PYRENE 330 8.77E2/ 0.00E0 500 :v* 690 .V
NAPHTHALENE -1 330 110E7/ ©.00EO 1IN 97 JA .
PHENANTHRENE 330/ - 0.00EO0/ 0.00E0 §300:V- 2100 :V-
PYRENE 330 '8.23E6/ 0.00E0 5300:Y 3400 :v
Test Group:METADD®  Units:MG/KG .
LITHIUM 20 549E3/ 15.08£0 71.28\V 78V
STRONTIUM _ 40 | . 1.65E5/ 67.92E0 13.9BV 673V
Test Group:PESTCLP Units:UG/KG : )
AROCLOR-1254 160 832E1/ 0.00EO0 49 P.JA
AROCLOR-1260 160 8.32E1/ 0.00E0 74 P.JA .
Test Group:SMETCLP Units:MG/KG
ALUMINUM - 40 7.96E 5/ 229899.00E 0 6360:V "~ 6180V
ARSENIC , 2 366E-1/ 13.75E0 4:Vv : 2.7 v
BARIUM : 40 | 1.91E4/ 176.00E0 681.3:V 113 .V
BERYLLIUM 1 1.48E-1/ 1.25E0 46 B:v* .38 B:.v*
CALCIUM 1000 0.00E 0/ 5839.00E 0 2210V __ 2850V

HAWPFLATS\RMRS\SSTEN.XLS 10/4/98 Page 1 of 2
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TABLE 3-31
Borehole Positive Results Table
Tank T-29
Sample Location: 4395 4395 4396 4495 4496
Sample Identification Number: BHG4873JE |BHG4946JE|BHG4947JE| BHG4874JE | BHGAS77JE
Date Sampled: MDL PRG / BKGND 23-Feb-95 | 28-Mar-95 | 28-Mar-95 | 23-Feb-95 23-Feb-96
Test Group:BNACLP Units;UG/KG Depth(ft) or Sample Type 0.0-0.5 4.0-7.2 10.0-13.0 0.0-0.5 0.0-0.5
2-METHYLNAPHTHALENE 330° 0.00EQ/ 0.00E0 71 J:A- ‘ '
ACENAPHTHENE 330 106E8/ 0.00E0 610V 220 J:A 270 J:A
ANTHRACENE 330 5.32E8/ 0.00EO0 850 .V . 220 JA 280 J:A
BENZO(a)ANTHRACENE 330 1.70E5/  0.00EQ 2000 :V | 710V 820 .V
BENZO(a)PYRENE 330 1.70E4/ 0.00E0 1900 :V - , 730 :V 800 :V
BENZO(b)FLUORANTHENE 330 1.70E5/ 0.00EO 2300 .V S 820 :V 910 .V
[BENZO(gh)PERYLENE 330 - 0.00EO0/ 0.00EQ 1200 :V- : 550 :V- 870 :V-
BENZO(K)FLUORANTHENE 330 1.70E6/ 0.00EO0 810:V . 370:v 390 .V
CARBAZOLE 0 0.00E0/ 0.00E0 500 :V- 150 J:A- 180 J:A-
CHRYSENE 330 1.70E7/ 0.00E0 2200 :V 860 .V 900 :V
DIBENZO(a,h)ANTHRACENE 330 1.70E4/ 0.00EO0 ‘
DIBENZOFURAN 330 0.00E0/ 0.00EO0 200 J:A- ‘ 87 J:A- 86 J:A-
FLUORANTHENE 330 710E7/ 0.00E0Q 5600 :V C 1500 .V 2100 .V
FLUORENE 330 740E7/ 0.00EOQ 47C vV : : 160 J:A 200 JA
INDENO(1,2,3-cd)PYRENE 330 1.70E5/ 0.00EOQ 1100 v o 460 vV 610V
INAPHTHALENE : 330 740E7/ 0.00EQ 170J:a L g I 110 JA 120 JA
PHENANTHRENE ' 330 0.00EO0/ 0.00EO0 4300:v- | _ 1300 V- 1700 :V-
PYRENE . 330 532E7/ 0.00E0 - 5500:V | A _ 2000 .V 2100 .V
Test Group:METADD Units:MG/KG : ~ .
LITHIUM 100 355E4/ 53.40E0 10.6 B:V 2.BV |, 382V 6.8 B.V 8.9B.V
MOLYBDENUM 200 8.87E3/ 0.00EO L
STRONTIUM 200 1.00E6/ 342.60E0 246 B:V W6V | 8.3BV 13.5BV 14.5BV
TIN 200 1.00E6/ 0.00EO 3BV T
Test Group:PESTCLP Units:UG/KG ) . T
AROCLOR-1254 160 161E4/ 0.00E0 88 P:.JA B
AROCLOR-1260 160 161E4/ 0.00EOQ 89 P.JA 160 JA
DIELDRIN 16 7.76E3/ 0.00E0 g B 4.5 P:JA
jgamma-CHLORDANE 80 9.55E4/ 0.00E0 | 2.6 P.JA 2.6 P.JA
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TABLE 3-31
Borehole Positive Results Table
Tank T-29
Sample Location: 4395 4395 4395 4495 4495
Sample Identification Number: BHGA4873JE |BHG4946JE(BHGA494% Z| ©.1G4874JE | BHGA877JE
Date Sampled: MDL PRG / BKGND 23-Feb-95 28-Mar-95 | 28-Mar-96 23-Feb-35 23-Feb-95
Test Group:SMETCLP Units:MG/KG . '
ALUMINUM 200 1.00E 8/ 55098.00E 0 8230 :V 3970 :V 5290 :V 5430 ;v 5590 .V
ARSENIC 10 7.09E 1/ 2148E0 51:V 1.4 B:JA 2.4 JA 2.1BvV 28:V
BARIUM 200 1.24E5/ 389.00E0 86.1 .V 29.1 B:V 37B:vV 475V 52.3 .V
BERYLLIUM 5 289E1/ 18.80E0 .62 8.V 35BV 42 BV .34 8:v .33 BV
CADMIUM 5 887E2/ 236E0 -
CALCIUM 5000 0.00E 0/ 87403.00E 0 5390 :V 1450 VvV 1830 :V 2530V 3220V
CHROMIUM 10 0.00EO0/ 113.80E0 225V 144V 8.2:V 10.5:V 104 .V
COBALT 50 1.06E5/ A48.80E0 59B\vV 45BV 3.1BVvV 428V 428V
COPPER 25 710E4/ 5910E0 56.6 :V 53V 95V 30.5.v N7V
IRON 100 0.00E 0/ 63389.00E 0 13400 :V 7120 :JA 8080 :JA 8650 :V 9660 'V
LEAD 3 0.00EO/ 30.50E0 58.7 :JA# 49:V 48V 39.7 .JA# 36.1 :JA#
MAGNESIUM 5000 0.00E 0/ 14932.00E0 2420V 1010 B:V 1520 :V 1580 :V 1650 ;v
MANGANESE 15 8.86E 3/ 1505.00E0 282V 120 :JA 122 .JA 185 .V 200 :V
MERCURY 0.2 532E2/ 281E0 11 BV _ .049 B:v .053 B:v
NICKEL 40 3.55E4/ 103.60E 0 N7V 101:V .| 89V 8.8V 8.6V
POTASSIUM 5000 0.00E 0/ 10781.00E 0 1980 :V 585 B.v #25B:V 1180 .V 1330:V
SILVER 10 8.87E3/ 20.00E0 1.1 B:JA ‘ 1.2 B:JA
SODIUM 5000 0.00EQ0/ 0.00E0
TANTALUM 0 EOQ/ EO 7
VANADIUM 50 1.24E4/ 138.30E0 239V 10.8:V 142V 15.7 .V 16.5:V
ZINC 20 532E5/ 216.20E0 350 V# - 21.5 JA 199 :V 189 Vv
Test Group:TCLP-RADS  Units:PCI/L
TRITIUM 0 1.00E6/ 54596E0 | 16.9(275) J.V 28.16(228) J.V
Test Group:TRADS Units:PCI/G L | -
AMERICIUM-241 0 216E 2/ 6.34E-2 2.7(.297) vt __].329(.053) :v#| .332(.07) :v#
GROSS ALPHA 0 0.00EO0/ 4456E0 | 28.780,):\" o 1 19.25(4.79) :V | 25.29(5.84) :V
GROSS BETA 0 0.00E‘0/ 55.35E0 | 40.38(4.12) :\ t_ _ '_T._ 41.31(4.18) :vV | 38.58(3.99) .V
NEPTUNIUM-237 0 EOQ/ EO .016(.008) :V- ‘ .006(.005) :V- | .008(.007) :V-
PLUTONIUM-238 0 EO/ EOQ .128(.031) :V- T .023(.017) :V- | .028(.018) :V-
PLUTONIUM-239/240 0 301E2/ 13.21E-2. {6.716(.763) :V#l - ____:“— .881(.152) :V# |.638(.099) :V#
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TABLE 3-31
Borehole Positive Results Table
Tank T-29
Sample Location: 4395 4395 4395 4495 4495
Sample Identification Number: BHGA4873JE |BHG4946JE|BHG494i )=| BHG4STAJE BHG4877JE
Date Sampled: MDL PRG / BKGND 23-Feb-95 28-Mar-95 | 28-Mar-8° | 23-Feb-96 23-Feb-95
TRITIUM 0 1.00E6/ 545.96E0 - -99.8(217) J.V
URANIUM-233,-234 0 418E3/ 17.69E-1 | 1.425(.202) .V "1.074(.156) :V|1.201(.184) :V
URANIUM-235 0 1.73E1/ 19.83E-2 [ .085(.029) .V .039(.018) :V | .035(.024) :V
URANIUM-238 - 0 7988E1/ 19.12E-1 | 1.329(.191):V 1.014(.149) :V | 1.055(.176) :V
Test Group:VOACLP Units:UG/KG , : ; -
2-BUTANONE 0 1.00E9/ 0.00E0 8J.Y 12:Y
4-METHYL-2-PENTANONE 0 ___E0/ EQ 4 J.Y-
ACETONE 10 1.77€8/ 0.00E0 : 160 B.Y 76 B:Y
METHYLENE CHLORIDE . 5 1668E7/ 0.00EQ’ 1J:A 2JY 2J4:Y 2J:A
Test Group:WQPL Units:MG/KG :
JCHROMIUM VI 0 EOQ/ EO .59 :JA-
HAWP\FLATS\RMRS\BHTEN.XLS 10/495 Page 3 of 8
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TABLE 3-31

Borehole Positive Results Table

- Tank T-29
Sample-Location: 4495 4495 4595 4598 4595 4695 4696
Sample Identification Number: BHG4944JE| BHG4945JE| BHG4875JE | BHG4948JE | BHG4949. E | BHG4876JE | BHG4950JE
Date Sampled: 28-Mar-95 | 28-Mar-95 23-Feb-95 30-Mar-95 30-Mar-9¢ 23-Feb-98 30-Mar-95
Test Group:BNACLP Units:UG/KG 6.0-8.9 10.0-14.3 0.0-0.5 6.0-7.4 10.5-11.6 0.0-0.6 6.0-8.3
2-METHYLNAPHTHALENE 84 J:A- 82 J:A-
|ACENAPHTHENE 450 :V 580 :V
ANTHRACENE 420 .V 490 :V
BENZO(a)ANTHRACENE 1100 :V 1400 :V
BENZO(a)PYRENE 1200 :V 1500 :V
ENZO(b)FLUORANTHENE 1300 :V 2000 :v
BENZO(gh))PERYLENE 810 :V- 950 :V-
BENZO(K)FLUORANTHENE 640 :V __ 850:v
CARBAZOLE 290 J:A- 1T 40 JA-
CHRYSENE 1300 .V 2000 :v
DIBENZO(a,h)ANTHRACENE 240 J:A 300 J:A
DIBENZOFURAN 150 J:A- 200 J:A-
FLUORANTHENE 3100 :V 4700 :V
FLUORENE 310 J:A 420 .V
INDENO(1,2,3-cd)PYRENE 790 :V 850 :V
NAPHTHALENE ] 180 J:-A 220 J:A
PHEMNTHRENE 2700 :V- 3800 :v-
PYRENE 3900 :V 4700 .V
Test Group:METADD Units:MG/KG
LITHIUM ‘ 568 B:V 558V 468 B:V .3.2B:V
MOLYBDENUM . 13.7B.V 7.78BvV
STRONTIUM 16.1 8.V 14.7B:V 16.3 BV 1158V 10.58B:V 1238V
TIN 3.8BV 59 B:V - 38BV
Test Group:PESTCLP Units:UG/KG C
AROCLOR-1254 81 P:JA
AROCLOR-1260
DIELDRIN e
[gamma-CHLORDANE
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_ TABLE 3-31
Borehole Positive Results Table
Tank T-29
Sample Location: 4495 4495 4595 4595 4595 4695 4695
Sample ldentification Number: BHG4944JE| BHG4945JE| BHGA4875JE | BHG4948JE | BHG494VvJE | BHG4876JE | BHGA4950JE
Date Sampled: A 28-Mar-95 | 28-Mar-95 23-Feb-95 30-Mar-95 30-Mar-$ 5 23-Feb-95 30-Mar-95
Test Group:SMETCLP Units:MG/KG
ALUMINUM 12500 :V 8350 :v 5090 :V 6980 :V 4710 .V 4570 .V
ARSENIC 4.5 :.JA 3.4:JA 29V 6.7 .JA 4.8 :JA 8.8V
BARIUM 46.8 .V 431V 52.9:V 41.6 BV 318V 521V
BERYLLIUM .87 BV 6BV .33B:V .63 BV 44BV .29 BV
CADMIUM 8.2.:v#
CALCIUM 3080 .V 2530 .V 5610 :V 1520 :V 1620 :V 2790 :V
CHROMIUM 12.1:V 16.5 .V 10.3:V 85.9:V 59.3 .V 17.8 .V
COBALT 5.1 BV 5.1 BV 4.4B:V 6.6 B.V 4BV
COPPER 8.3V 14.2:V 28.1:V 30.8 :JA 247 JA 255:V
IRON 13300 :JA | 12300 :JA 89810 :V 19900 :JA 16400 :JA 8870 :V
LEAD 6.2:V 56 .V 50.4 :JA# 5.5 :JA 4805 19.6 :JA
MAGNESIUM 1840 :V 2270 .V 1870 :V 1310 .V 1040 .V 1660 :V
MANGANESE 121 JA 122 :JA 184V 291 :JA 150 :JA 178 .V
MERCURY .08V ,
NICKEL 10.9 .V . 122V 6.9 B:V 18.8 :V 175V
POTASSIUM 791 B:V 908 B:V 1300 :V 748 B.V 744 BV 1360 :V
SILVER 1.2 B:JA 21.2 :V#
SODIUM 80.8 B:V- . 86 B:V-
TANTALUM . | 25.8 B:JA-
VANADIUM 251V 19.9 .V 16.7 .V 27.8 :JA 18.1 .JA 148 :V
ZINC 17.4 .JA 22.1 JA 64.1:V 14.8 :V 204 :V 48.9 :V
Test Group:TCLP-RADS  Units:PCI/L
TRITIUM 46.59(227) J.V -56.8(220) J.V
Test Group:TRADS Units:PCI/G »
AMERICIUM-241 1.578(.182) :V# 1.515(.171) :V#| .02(.008) :Y
GROSS ALPHA 21.02(5.13) :V | 14.72(4.13) :Y 15.8(4.33) .V | 11.42(3.67) .Y
GROSS BETA 37.84(3.94) :V | 30.18(3.41) .Yy - 39.58(4.04) :V | 26.62(3.19) :Y
NEPTUNIUM-237 .004(.004) J:V-|.003(.004) J.Y-| €002} j.)Y- | .013(.007) :V- [.001(.002) J:Y-
PLUTONIUM-238 .034(.014) :V- (.0G4) J:Y- .02(.012) :V- (.004) J.Y-
PLUTONIUM-239/240 1.436(.176) :V#| .024(.013) :Y |.011(.008) J:Y[1.076(.138) :V#| .018(.01):Y




bt

TABLE 3-31
Borehole Positive Results Taute
Tank T-29
Sample Location: 4495 4435 4595 458 |- #Fse 4695 4695
Sample identification Number: BHGA4944JE| BHGA4945JE| BHGA4876JE | BHGAS4JJE ' BF 34349JE | BHG4876JE | BHG4950JE
Date Sampled: 28-Mar-98 | 28-Mar-95 23-Feb-95 30-Mar-lv . 30-Var-95 23-Feb-95 30-Mar-95
" |[TRITIUM , ,
URANIUM-233,-234 896(.141) :V | 638(.158) .Y . .453(117):Y | .939(.143) :A | .448(112):Y
URANIUM-235 051(.022):vV | 023(.622) :Y | .046(.021) :A | .03(.024) :Y
URANIUM-238 01(.143) .V_| .744(178) ;Y | .53(.134) :Y | .858(133):A | .564(.131):Y
Test Group:VOACLP Units:UG/KG . N
2-BUTANONE 8 JA —
4-METHYL-2-PENTANONE . '
ACETONE 95 B:Y 70B8Y 110V 45.J, 76 .V
METHYLENE CHLORIDE 1JY 2JY 2 A 3JA 2JA
Test Group:WQPL Units:MG/KG
CHROMIUM Vi .84 1JA- .56 JA-

. HAWP\FLATS\RMRS\BHTEN XLS 10/4/95

Page 6 of 8




Okt

HAWP\FLATS\RMRS\BHTEN.XLS 10/4/98

- TABLE 3-31
Borehole Positive Results T
Tank T-29

-|Sample Location:

4695 -

Sample Identification Number:

BHG4951JE

‘!HG4953-JE-—‘

Date Sampled:

30-Mar-95

Test Group:BNACLP - UnIts:UGIKG

10.0-13.2

-

3\'.‘-Mar sf ;-
- 10.0-1: ,2

2-METHYLNAPHTHALENE

{

ACENAPHTHENE

ANTHRACENE

BENZO(a)ANTHRACENE

BENZO(a)PYRENE

BENZO(b)FLUORANTHENE

BENZO(ghl)PERYLENE

BENZO(K)FLUORANTHENE

CARBAZOLE

CHRYSENE

DIBENZO(a,h)ANTHRACENE

DIBENZOFURAN

FLUORANTHENE

FLUORENE

INDENO(1,2,3-cd)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

Test Group:METADD Units:MG/KG

LITHIUM

786BVvV

8.9 B:V

MOLYBDENUM

STRONTIUM

12.8 BV

15.5 B:JA

TIN

Test Group:PESTCLP Units:UG/KG

6 B:JA

AROCLOR-1254

AROCLOR-1260

DIELDRIN

|gamma-CHLORDANE

Page 7 of 9
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TABLE 3-31
Borehole Positive Results Table '
~ Tank T-29
Sample Location: 4695 4695
Sample ldentification Number: BHG4951JE | BHG4953JE
Date Sampled: 30-Mar-95 30-Mar-95
Test Group:SMETCLP Units:MG/KG :
ALUMINUM ' ' 8950 :vV 10700 :V
ARSENIC G4 .JA -~ 15.3 JA
BARIUM 42 4BV 46.6 :V
BERYLLIUM NLY-RY 12:v
CADMIUM R SR ,__4 :
CALCIUM 3300 :V -+ . 4000:v !
CHROMIUM -22.2:N 14 :JA |
COBALT 5.9 B:V 82B\ |
COPPER 18 :JA H 2090
IRON 17800 :JA_ || 2610074 |
LEAD 103:JA |  1i1WJA |
MAGNESIUM 2450 :V S 2570V |
MANGANESE 125 :JA W4JA |
MERCURY -
NICKEL 16.9 :V <04.
POTASSIUM 926 B:V 1330 :V
SILVER _
SODIUM 81.4 B.V- 98.% B:JA-
TANTALUM _
VANADIUM 42 :JA 51.3:JA
ZINC 27.3:V 34.3:JA
Test Group:TCLP-RADS  Units:PCI/L
TRITIUM
Test Group: TRADS Units:PCI/G
AMERICIUM-241 .011(.006) ;Y | .001(.002) J:Y
GROSS ALPHA 12.19(3.78) :Y | 16.09(4.34) .Y
GROSS BETA 24.27(3) :Y | 24.94(3.05) :Y
NEPTUNIUM-237 .002(.003) J.Y-|.001(.002) J.Y-
PLUTONIUM-238 .001(.003) J.Y-| .004(.004) :Y-
PLUTONIUM-239/240 .003(.008) J:Y | .01(.007):Y .

Page 8 of 8
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TABLE 3-31
Borehole Positive Results Table
Tank T-29
Sample Location: 4695 4695 |
" |Sample Identification Number: - BHG49561JE | BHG4953JE
Date Sampled: 30-Mar-95 30-Mar-96
TRITIUM
'|JURANIUM-233,-234 .839(.158) .Y | .657(.165) .Y
URANIUM-235 .016(.019) J:Y | .021(.024) J.Y
URANIUM-238 ) I 694(.168) .Y | .783(.184) .Y |
Test Group:VOACLP Units:UG/KG _
2-BUTANONE
|4-METHYL-2-PENTANONE . : _
ACETONE 29V 67V |
METHYLENE CHLORIDE - 3JA ' 4
Test Group:WQPL Units:MG/KG .
R

CHROMIUM Vi

.Page 8of 9
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TABLE 3-32
Tank Liquid/Smear Positive Results Table '
~ -Tank T-29
Sample Location: T-29
Sample Identification Number: ) - TNGO008JE
Date Sampled: MDL|. - PRG/BKGND 20-Mar-95
Test Group:BNACLP Units:UG/L
ACENAPHTHENE - 330( 0.00E0/ 0.00E0 2JA
ANTHRACENE 330| 0.00E0/ 0.00E 0 2JA
BENZO(a)ANTHRACENE 330 0.00E0/ 0.00E0 6JA.
BIS(2-ETHYLHEXYL)PHTHALATE 330| O0.00EO/ O0.00E0| -9JA
CARBAZOLE 0 0.00EO/ 000EG! 1JA
CHRYSENE 330| 0.00E0/ 0.00E0 8 JA
FLUORANTHENE 330| 0.00E0/ O0.00EO 15V
|FLUORENE 330 0.00E0/ 0.00E 0 1J5A
PHENANTHRENE 330| 0.00E0/ 0.00E 0 11/
PYRENE _ , 330 O0.00EO0/ 0.00E O 10V
Test Group:METADD Units:UG/L .
CESIUM ) 1000  0.00E0/ 0.00EQ| 30BV
LITHIUM 00| O0.0ME0/ O.0c:v; 73.4BV
SILICON 500 02920/ 0.00E0| 16600 :JA
STRONTIUM 200| 0.00EG/_ O.00EO0| 1080y
TIN 200  G.00E0/_ 0.0P=0| 9958:JA
Test Group:SMETCLP __ Units:UG/. L '
ALUMINUM 200 O0.00E0/ QOOEO| 70500 |
ARSENIC 10 0.00E0/_ OULIEO| 152V |
BARIUM 200 000EO/ 000EO| 46z:V
BERYLLIUM 5 0.00E0/ 9.90E 0 7.8V
- |CADMIUM 5 0.00E0/ JNEO| 16.8:A
CALCIUM 5000 0.00E0/ 0.0S0| 37700:V
CHROMIUM 10 | 0.00E0/ O0.00E"| «1.8:A
COBALT 50 0.00E0/ 0.00E | 20.1BV
COPPER 25 0.00EO/ O0O0EO0| 21V
IRON 100  0.00E0/ O0.GOEGC| 21L000:V
LEAD |3 0.00E0/ O000EOQ| 18':JA
MAGNESIUM 5000/ 0.00E0/ O0.00E0| 55:9:V
MANGANESE 15 0.00E0/ 0.00E0 | 26i V:V

HAWPFLATSIRMRS\TNTEN.XLS 10/4/9%
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TABLE 3-32
Tank Liquid/Smear Positive Resuits Table
Tank T-29 . ‘
.\ S—
Sample Location: ) T-29
Sample Identification Number: . TNGO0G08JE
Date Sampled: MDL PRG / BKGND 20-Mar-95
NICKEL 40 0.00E0/ 0.00EO 70.5 :V
. |POTASSIUM 5000 0.00EO/ O0.00EO| 43500:V
SILVER - 10 0.00E0/ 0.00EO 219V
SODIUM 5000 0.00E0/ O0.00EO0| 43500:V
VANADIUM 50 0.00E0/ 0.00EO 744V
ZINC 20 0.00E0/ 0.00E0 1520 :V
Test Group:TRADS Units:PCI/L ) _
AMERICIUM-241 0 0.00E0/ 0.00E 0 | 242.4(19.7) .Y
GROSS ALPHA 0 0.00E0/ 0.00E 0| 203G(43):Y
GROSS BETA 0 0.00E0/ O0.00E0]| 109():Y
"|PLUTONIUM-239/240 0 0.00E0/ 0.00EO0 |918.5(7.27) :Y
TRITIUM 0 0.00EO/ 0.00EO 3320 :Y
URANIUM-233,-234 0 0.00E0/ 0.00EO0 | 8.87(1.18):Y
URANIUM-235 0 0.00EQ0/ O0.00EQ0 ] 1.17(.43):Y
URANIUM-238 0 0.00E0/ 0.00EO | 31.6(2.22):Y
Test Group:VOACLP Units:UG/L
2-BUTANONE 0 . 0.60E0/ 0.00E 0 24:Y

" HAWPFLATS\RMRS\TNTENXLS 10/495
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TABLE 333
Borehole Positive Results Table
Tank T-40 .
Sample Location: 4795 4795 . 4898 | 4895 4995
Sample identification Number: BHG4869JE | BHG4903JE | BHG4870J.° | BHG4911JE | BHG4871JE
Date Sampled: MDL PRG / BKGND 21-Feb-95 | 15-Mar95 | 21-Feb-3Z | 14-Mar95 21-Feb-95
Test Group:BNACLP ___Units:UG/KG Depth () or Sample Type 0.0-0.5 10,0-11.6 0.00.3 . 8.0-12.3 0.00.5
2-METHYLNAPHTHALENE 330 0.00EO0/ 0.00EOQ : 1S - 220 J:A-
- |JACENAPHTHENE 330 1.06E8/ 0.00EO 60JA -
ANTHRACENE 330 §32E8/ 0.00E0 53 JA.
BENZO(a)ANTHRACENE 330 1.70E5/ 0.00EO 220 J:A 48 JA 84 JA
BENZO(a)PYRENE 330 1.T0E4/_0.00EO 220 JA 47 JA 68 JA
BENZO(b)FLUORANTHENE 330 1.70E5/ 0.00EO 280 J:A 62 JA 130 JA
BENZO(gh)PERYLENE _ _ 330 0.00EO/ 0.00EO 40 J:A-
BENZO(K)FLUORANTHENE 330 1.70E6/ 0.00EO0 92 JA
[CARBAZOLE 0 000EO0/ O.00EO0 | 42JA-
CHRYSENE 330 1.70E7/ 0.00EO 260 J:A 53 JA 88 JA
.|DIBENZOFURAN 330 0.00E0/ 0.00E 0
DIETHYL PHTHALATE 330 100E9/ 0.00EO 53 JA
. |FLUORANTHENE _- 330 7A0E7/__0.00EO 550 .V 110 JA 180 JA
[FLUORENE 330 740E7/ 0.00E0 42 JA
INDENO(1 2.3-cA)PYRENE 330 1.70E5/ 0.00EO 130 J:A 45 JA
INAPHTHALENE 330 7A0E7/ O0.00EO0 49 JA 100 JA
PHENANTHRENE 330 0.00E0/ 0.00E 0 380 V- 1 _T8JA- 110 JA-
PYRENE _ 330 532E7/ 0.00EOQ 500 :V 4G JA 170 JA
Test Group:METADD Units:MG/KG .
CESIUM 1000 0.00EO0/ 1267.00E 0 42°Y 49BV 87Y 6.8:Y
LITHIUM 100 355E4/ 53.40E0 53:Y 46BV 54:Y 598V 4.7Y
IMOLYBDENUM 200 887E3/ 0.00E 0 2.1 4 1.7Y 22Y
STRONTIUM 200 1.00E6/ 342.60E0 315Y 706 V 635Y 996V - 51.1:Y
TIN - . 200 1.00E6/ 0.00EO 43:Y 34 BV 123 Y 3BV T4
Test Group:SMETCLP _ Units:MG/KG
ALUMINUM 200 1.00E 6 / 55098.00E 0 6430 * 5o8v :V 8070 :Y 8040 .V 6600 :Y
#l_RgENIC 10 709E1/ 2148E0 39 8.6V 62Y | 55V 8.1:Y
[BARIUM 200 124E5/ 389.00E0 | . 74Y 102 V KX 16_:'- 137 V 110:Y
BERYLLIUM 5 2.89E1/ 18.80E0 A5 T v [ T "’] 67BV 21Y
. |CALCIUM 5000 0.00E 0/ 67403.00E0 | 16200:Y 20400V | 330,0:Y | 50700V 29500 ;Y
CHROMIUM - 10 0.00EO0/ 113.80E0 105:Y 25V 159, [ 99V 112:Y
COBALT 50 1.06E5/ 48.80E 0 59:Y 8.3V 8- 71 | 74BV 76

H\WP\FLATS\RMRS\BHELEVEN.XLS 10/4/98
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. TABLE 3-33
Borehole Positive Results Table
Tank T-40 .

Sample Location: 4795 4796 | 4895 - | 4895 4995
Sample identification Number: ‘ BHG4869JE | BHG4908JE | BHG4870. = | BHG4911JE. | BHG4ST1JE
[Date Sampled: MDL PRG / BKGND 21-Feb-85 | 16-Mar956 | 21FebBt | 14-Mar96 | 21-Feb-85
COPPER 25 710E4/ 59.10E0 13.4:Y 8:V 13.7Y 1 123V 12.9:Y
IRON 100 0.00E 0/ 63389.00E0 | 12100:Y_. | 16900V 12600 ;Y 15600 :V 13100 .Y
LEAD 3 0.00E0/ 30.50E0 16.1:Y T 6IN 208 78V 18.4:Y
MAGNESIUM 5000 0.00E 0/ 14932.00E 0 2240 .Y - 2010 .V, 2420 ;Y 2680 :V 1890 ;Y
MANGANESE 15 8.86E3/ 1505.00E0 | - 254.Y a54 .V 313y . 351 JA 259 .Y
'MERCURY 0.2 5§32E2/ 281E0 ¥ . 096 Y
NICKEL 40 3.55E 4/ 10360E0 74Y T 163V 14.:Y 136V 13.7:Y
POTASSIUM 5000 0.00E 0/ 10781.00E 0 1670 Y.~ 509 B:.V 1250 ;Y 954 BI.JA 1380 .Y
SELENIUM 5 8.87E3/ 4.85E0 7Y ..

SILVER 10 8.87E3/ 20.00E0 12:Y 1.5BV .

SODIUM 5000 0.00EG/ 0.00EO0 132:Y- 132Y- 145 BJA- 87.9:Y-
VANADIUM 50 1.24E4/ 138.30E0 21.7:Y 23V . 27.5:Y 30V 279 Y
ZINC 20 5.32E5/ 216.20E0 78Y 305V 55.1.Y 254N 52°Y

|Test Group:TRADS Units:PCV/G -
AMERICIUM-241 . 0 216E2/ 6.34E-2 ﬁ ,013(.008) :V
[GROSS ALPHA 0 0.00E0/ 44.56E0 |16.56(4.42) V| 17.85(4.63):Y[20.98(5.21) :V]| 13.72(3.99) :V | 25.4(5.75) .V
|GROSS BETA 0 0.00E0/ 55.35E0 | 34.7(3.73) :V | 23.12(2.9) :Y | 31.31(3.48) :V| 26.09(3.14) :V [ 33.08(3.61) :.V

|PLUTONIUM-238 0 EO/ EO .002(.003) J:V-
PLUTONIUM-239/240 0 301E2/ 1321E-2 1 ~]7.033(.013) :V
URANIUM-233,-234 0 418E 3/ 17.69E-1_|1.052(.151) :V|1.266(.183) .¥ | 2.774(.35) V| .83(.134) V_| 1.51(208) :V
URANIUM-235 0 1.73E1/ 19.83E2 | .063(.023) V | .067(.025):Y | .145(037) .V | .038(.02) :V | .09(.029) :V
PJfRANlum-zaa 0 7.98E1/ 19.12E-1 [ .953(.139) :V [1.394(.196) :Y | 1.459(.197) :V| .938(.148):V |[1.317(.185) -V
Test Group:VOACLP Units:UG/KG _ _ .

2-BUTANONE - 0 1.00E9/ _0.00E0 7JY ’

ACETONE 10 1.77£8/ 0.00E 0 45BY 20BY
[ETHYLBENZENE _ 0 1.51E8/ 0.00EO

METHYLENE CHLORIDE 5 1.66E7/ 0.00E 0 1JA 4JY 6 JA 2JY 2JA
TETRACHLOROETHENE 5 222E6/ 0.00ED -

TOTAL XYLENES 5. 0.00E0/ 0.00EO T

”~




ke
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TABLE 333
Borehole Positive Results Table
Tank T-40 TR
Sample Location: 4995 5025 5098 -
Sample Identification Number: BHG4915JE | BHG4872JE | BHG49UJE
Date Sampled: ' 15-Mar-95 21-Feb-95 16-Mar-$5 |
Test Group:BNACLP Units:UG/KG 9.1-10.6 0.0-0.6 8.0-11.0 |
2-METHYLNAPHTHALENE 738.v-
ACENAPHTHENE 51 JA _ -
ANTHRACENE 46 J.A ]
BENZO(a)ANTHRACENE 230 JA |
BENZO(a)PYRENE . 230 JA |
BENZO(b)FLUORANTHENE - 420 X:V
BENZO(gh)PERYLENE 230 JA- . N A
BENZO(k)FLUORANTHENE . ' L
CARBAZOLE ~ |
CHRYSENE )
DIBENZOFURAN 87 JA- |
DIETHYL PHTHALATE I - 4
FLUORANTHENE 530 .V
FLUORENE _
INDENO(1,2,3-cd)PYRENE 100 J:A
NAPHTHALENE 340 J.A
PHENANTHRENE 320 JA- 72 JA-
PYRENE ' 520 .V
Test Group:METADD ~  Units:MG/KG
CESIUM 9.7 BV 64:Y 7.2BV
LITHIUM. 6.5B:V 57:Y 558B.V
[MOLYBDENUM 16:Y
[STRONTIUM 129 :V 482 784V
TIN — 35B:JA 59:Y 42BJA
Test Group:SMETCLP Units:MG/KG
ALUMINUM 8410 .V 6900 :Y 8670 .V
ARSENIC 6.6 .V 35:Y 116V
BARIUM 143 .V 88.8.Y 174 .V
BERYLLIUM 64 BV 5Y ' 99BV
[CALCIUM 61000 :V 28700 :Y 26450 .V
CHROMIUM 11.6 JA 112:Y 12.6 .JA
COBALT 838V 6:Y 152V

Page 3 of 4
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TABLE 3-34 .
Groundwater Positive Resu.ts Tnule
Tank T-40

Sample Location: AT957 | 4896 4995
Sample Identification Number: L GWG1705.1F | GWE4706JE| GWG1707JE
Date Sampled: MDL PRG / BKGND | 16-Mer8t Fi6-Mar96 | 16-Mar-96
Test Group:METADD Units:UG/L G
LITHIUM 100 7.30E2/ 7.52E1 1.8 3.V 5.6 B:V
SILICON 500 0.00E0/ $67.77E2| 14200 WA

- ISTRONTIUM ‘ 200 219E4/ 245E2 565" 315:v#
Test Group:SMETCLP Units:UG/L '__ L
ALUMINUM 200 1.06E5/ 19224E2| 9950:V - 877 :V
ARSENIC - 10 486E-2/ 7.43E0 § B:.!A"
BARIUM 200 256E3/ 208E2.. 367:v# 38.8B.v
BERYLLIUM 5 1.98E-2/ 0.00E0 SeB:v* |-
CALCIUM 5000 0.00E 0/ 932.80E 2| 1240C0 :Vv#
CHROMIUM 10 0.00E0/ 3.10E 1 13.8.V 228V
COPPER 25 146E3/ 5.35E1 13.1 B:V 94BV
IRON 100 0.00E0/ 223.89E2| 13400:V '
LEAD 3 0.00EO0/ 1.56E 1 5.9 :V 1.8 B:V
MAGNESIUM 5000 0.00EQ0/ 114.75E2| 16000 :V#
MANGANESE 15 1.82E2/ 1.37E2 | 2570 :V*# 48.8 .V
MERCURY 0.2 1.09E1/ 2.60E-1 .26 :JA# 24 :JA
NICKEL 40 7.30E2/ 4A77E1 124 B:V: 8.5B:V
POTASSIUM 5000 0.00EO0/ 5199E2 | 1750BV
SODIUM 5000 0.00E0/ 138.65E2 | 27200 :V# _
VANADIUM 50 256E2/ 4.90E1 29 B:V ’ 16.5 B:V
ZINC - 20 1.09E4/ 245E2 30.3:V 246 :V#
Test Group:TRADS Units:PCI/L ‘
GROSS ALPHA 0 0.00EO0/ 4456E0 | 23(4):Y 34(6) :Y
GROSS BETA 0 0.00EO0/ 55.35E0 18(3) ;Y 39(6) :Y
RADIUM-226 4 0 3.97E-1/ 15.87E-1 | 1.2(.5):Y* 1(.5) :.Y*
URANIUM-233,-234 . 0 298E0/ 17.69E-1 | 1.15(.08):Y 1.22(.07) :Y
URANIUM-235 0 298E0/ 19.83E-2| .1(.02).Y .05(.01) :Y
URANIUM-238 0 298E0/ 19.12E-1 | .96(.08):Y .8(.05) :Y-
Test Group:VOACLP Units:UG/L
1,1,1-TRICHLOROETHANE 0 0.00EO/ 0.00E0 3 BJY-

MHAWP\FLATS\RMRS\GWELEVEN XLS 10/495
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TABLE 3-34

Groundwater Positive Results Table

Tank T-40

Sample Location: | _A7e6. . 4296 4995
Sample Identification Number: : ~ TGWB1T06JE| 21 4G1708.JE | GWG1707JE
Date Sampled: MDL PRG / BKGND 1¢Mar-95 | 16-Mar-26 | 16-Mar-96
1,2-DICHLOROETHENE 5 0.00EO/ 0.00E 0 13- T 83Y-
1,2-DICHLOROPROPANE o 1.25E0/ 0.00EO0 | i _ o 1dY

ACETONE_ 10 365E3/ O0O0EO | ~17:Y =~ 17:Y 12.¥Y
ETHYLBENZENE 0 1.58E3/ 0.00EO "8:Y 8JY
|TETRACHLOROETHENE ) 143E0/ 0.00EOQ Q9.0 1JY 4 J.¥*
TOLUENE 5 9.65E2/ 0.00EO 11:Y 4JY
TOTAL XYLENES 5 0.00E0/ 0.00EOQ ~ | _100:Y- 44 :Y-
TRICHLOROETHENE 0 255E0/ 0.00E0 3y

VINYL CHLORIDE 0 281E-2/ 0.00E0 24

Test Group:WQPL Units:MG/L N : A

CHLORIDE o 0.00EO/ O000EOQ | 506 :V- 38 V- §5.8 :V-
FLUORIDE 0. 219E0/ O0.00EQ0.-p~ .82:V - | -141:V 1.27:v
NITRATE 0 584E1/ 000EOQ | 7.91A 3.8 JA

NITRITE 0 36560/ 0.00EO 083 JA 421 :JA .868 :JA
SULFATE 0 0.00EO0/ 0.00EOQ 17.6 :V- 26.8 :V- 33.5 V-
TOTAL ORGANIC CAREON §0 0.00E0/ 0.00EO 5.56 :V- : 3.86 :v-
Test Group:WQPL-SCOND Units:UMHOS/CM_ :
SPECIFIC CONDUCTIVITY 0 EO/ EO 648 .V- 33:v- 415 .V-

HAWP\FLATS\RMRS\GWELEVENXLS 10/4/85
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TABLE 3-35
Tank Liquid Positive Results Table
Tank T-40
_|Sample Location: T-40

Sample {dentification Number: TNG0001JE
Date Sampled: . MDL| - .  PRG/BKGND 1-Mar-95
Test Group:BNACLP Units:UG/L S

- ~ BIS(2-ETHYLHEXYL)PHTHALATE 330 0.00E0/ -"0.00E 0 1J.Y
Test Group:METADD Units:UG/L e 4
LITHIUM 100 0.00E0/ u.0ue0 121V
MOLYEDENUM 200| uOOEO/ 0.00E0| 53.8F:V |
SILICON 500 ‘9.0050/ 0.0nE0 | 375 WA |
STRONTIUM - 200 | 0.06EQJ/  G.00EO0| 1558:V_
Test Group:SMETCLP __ Units:UG/L ' { ]
BARIUM 200 | 0.00E0/ 0.00E0, 2258V |-
CALCIUM 5000 0.00EO/ 0.00E 0 | 42300 i:JA
COBALT 50 0.00EQ/ 0= {| Z3BV |
IRON 100 O0.60EC, 0.°Fa[ 121V
MAGNESIUM 5000 0.00E0, 0.00E 4 ' 20700 :V
MANGANESE 15 0.00E0/ - LOOEV | 11.2B:V
MERCURY 02| 0.00E0/ \.0cE( i 42 :JA
NICKEL 40 0.00EQ7 _ 0XIEL., ~81.2:V
POTASSIUM 5000 0.00E0/ 0.60E ¢ 131000:V
SODIUM 5000 0.00EQ0/ G0.00EO0 | ' 56000 :V
THALLIUM 10 0.00EO0/ 0.00E0 5BV
VANADIUM 50 0.00E0/ 0.00E0 I8V
ZINC _ 20 Q.00EQ/ 0.00EOQ 42V
Test Group:TRADS Units:PCI/L
URANIUM-233,-234 ' 0 0.00EO/ 0.00E0 | 360(1.8):Y
URANIUM-235 0 0.00EO0/ 0.00E0 |12.7(.35):Y
URANIUM-238 s 0 0.00EQ0/ 0.00EO | 48.9(.68) .Y
Test Group:VOACLP Units:UG/L : E
1,2-DICHLOROETHENE 5 0.00EQ/ 0.00EO0 aJy
1,2-DICHLOROPROPANE 0 0.00EQ0/ 0.00EOQ 84 J.Y
ACETONE 10 0.00EO/ 0.00EO0| 170BY
TETRACHLOROETHENE 5 0.00EQ/ 0.00EQ0| 8010.Y
TOLUENE 5 0.00EQ/ 0.00E0 2..Y

HAWPFLATS\RMRS\TNELEVEN.XLS 10/4/95
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Figure 3-12

Tank Group T-11 and T-30
Borehole, and Groundwater
Sample Locations
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Figure 3-14

Tank Group T-14 and T-16
Borehole and Tank
Sample Locations
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Figure 3-16

Tank Group T-21, T-22, and T-27
Borehole, Surface Soil
and Tank Sample
Locations
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Figure 3-17
Surface Soil Samples
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Figure 3-18

Tank Group T-24 and T-32
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Figure 3-19

Tank Group T-24 and T-32
a Analytical Results for
, Borehole Samples

i Legend

. ® Borehole/Hydropunch
' Sample Point

o Tank Samples

Surface Soil Sample Point

Buildings

Tanks

z= -

Fences

§-
-
-,
§-

1 Paved Roads

\/ Dirt Roads

. Analytical results are indicated by the chemical
. symbol, result, and threshold flag. Flags are:

4 ® Positive detaction above PRG
. # Positive detection above background
. @ Positive deteation above PRG and background

: Estimated or "J” qualified values are reported

as positive detactions. 8ee assoclated data
tables for full data presantation.

SCALE: 1INCH = 100 FEET

‘ APPROXIMATE
(16.3-19.4°) (16.0-18.0") ! N
U-2334 1.966 # ZN 261 # )
| : (16.0-18.0') w €
U.23341.983 # ' ;

(8.8plit)




Location Ma '
: Figure 3-20

Tank T-29
Surface Soil, Borehole
and Tank Sample

: Locations

' Legend

: ® Borehole/Hydropunch
Sample Point

e Tank Samples

Surface Soil Sample Point

| /\/ Buildings
N

Tanks

',"\," Fences
Paved Roads

Dirt Roads

SCALE: 1INCH = 100 FEET
APPROXIMATE

N




BAA 2300 *
BAP 2200 ¢
BBF 2400 *
CuU26#

DBA 400 *
GA 50.53 #
IDP 1600 *
PU 20.07 @
U-2381.678 ¢

04495 @

(0-0.5°)

AM-2410.329 #
PB39.7 #
PUO0.9B1#

{0-0.6°)

AM-2410.332 ¥
PB36.1#
PU0.638#

cy]:}
AM-2417.137 @

04695

(0-0.5)

PJ1.076 #

55001595

$8G2830F
AG0.94 #
AM-2410.603 2
BAA 1200 ¢
BAP 1100 *

BBF 1200 ¢
CU285#

DBA 230 ¢
PU1.938#

BHG4876JE
AM-2411.616 #

(0-0.6°)

BHQ4876JE
AM-2411.578 #
PB60.4 #
PU1.4368 ¢

(10.6-11.6°)

AG21.2#
che.2#

Figure 3-21

Tank T-29
Analytical Results for -
Surface Soil and
Borehole Samples

Legend

® Borehole/Hydropunch
Sample Point

e Tank Samples

Surface Soil Sample Point

®

/\/ Buildings
N Tanks

A ",' Fences

/\/ Paved Roads

/\/ DirtRoads

Anaiytical resulte are Indicated by the chemical
symbol, result, and threshold fiag. Flags are:

® Pogitive detection above PRG

# Positive dstection above background

@ Positive detection above PRG and background
Estimated or J” qualified valuss are reported

as positive detactions. 8ea assoclatad data
tables for full data presentation.

SCALE: 1INCH = 100 FEET
APPROXIMATE

N

Rocky Mountain
ALimited Unbility Compuny

PO.Box 404




Figure 3-22

Tank T-40
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Tank Sample Locations

Legend

® Borehole/Hydropunch
Sample Point

o Tank Samples
Surface Soil Sample Point

N Buildings
N

Tanks

"~
- ..

Fences

~,
-,
-

/\/ Paved Roads

\/ Dirt Roads

SCALE: 1INCH = 75 FEET
APPROXIMATE

N

Rocky Mountain
Ramadiation Servicas
A Limited Lisbllity Compasy

PO, Bon 404
Boutder. Colerado 604020484




Figure 3-23

Tank T-40
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