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Executive Summary

At the Simulated High-Level Waste Slurry Treatment and Storage (SHLWS T/S) Unit in the
3000 Area of the Hanford Site, sampling activities were undertaken and the analytical results obtained
during soil sampling conducted as part of the Resource Conservation and Recovery Act closure
activities. The sampling and analysis effort was performed to identify potential contamination, if it
existed, at the SHLWS T/S Unit. The efforts were conducted in accordance with the approved
SHLWS T/S Unit closure plan. Soil results were compared to the Hanford Site background thresholds,
Model Toxics Control Act Method B limits, and crustal abundance as agreed upon during a data quality
objectives process involving the U.S. Department of Energy, Washington State Department of

Ecology, and Pacific Northwest Laboratory®.

No organic or inorganic constituents were found in sufficient concentrations to require the
investigated soil to be remediated or to be regulated as da. _ rous was Concer  ions were also
below the Model Toxics Control Act Method B clean-up action levels established for this unit.

(a) Pacific Northwest Laboratory is operated for the U.S. Department of Energy by Battelle Memorial
Institute under Contract DE-AC06-76RLO 1830.
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1.0 Introduction

This report summarizes the sampling activities undertaken and the analytical results obtained
during soil sampling activities conducted as part of the Resource Conservation and Recovery Act of
1976 (RCRA) closure activities for the Simulated High-Level Waste Slurry Treatment and Storage _
(SHLWS T/S) Unit. This 86,600 ft> (8,000 m?) unit is located in an open area within a fenced-in yard
in the 3000 Area of the Hanford Site. The sampling and analysis effort, referred to as the Phase 1
characterization study, was performed to determine if contamination occurred at the SHLWS T/S Unit

id identify any contamination if it occurred. The efforts were conducted in accordance with the
approved SHLWS T/S Unit closure plan. Results were compared to the Hanford Site background
esholds for soils (described in Section 1.4), Model Toxics Control Act (MTCA) Method B limits,
and crustal abundance as agreed upon during a data quality objectives process involving the U.S.
Department of Energy (DC , Washington State Department of Ecology (Ecology), and Pacific
iwthwest ~ »oratory (PNL).

1.1 Regulatory Background

The U.S. Environmental Protection Agency (EPA) and Ecology jointly administer the RCRA in
the State of Washington. The EPA retains oversight authority while delegating to Ecology enforcement
of a state program that is consistent with or more stringent than the corresponding federal program.
The implementing regulations can be found in the Washington Administrative Code (WAC) 173-303,
"Dangerous Waste Regulations"” (WAC 1993), and Title 40, U.S. Code of Federal Regulations, Parts
260 through 265 and 267 through 270. Ecology’s authorization includes administering treatment,
storage, and/or disposal (TSD) closures. '

The DOE, EPA, and Ecology have entered into an agreement called the Hanford Federal Facility
Agreement and Consent Order (Ecology et al. 1989), commonly referred to as the Tri-Party
Agreement. One purpose of this agreement is to ensure environmental impacts associated with past
activities are investigated and appropriate response actions are taken as necessary to protect human
health and the environment. The agreement seeks to promote this goal, in part, by identifying TSD
units, identifying which units will undergo closure, and promoting compliance with relevant RCRA
permitting requirements.

The SHLWS T/S Unit is identified as a RCRA TSD unit that will be closed in accordance with
applicable laws and regulations. Clean closure is the planned option for the SHLWS T/S Unit.

.2 Background

The SHLWS T/S Unit is located in the 3000 Area in Richland, Washington, within the ICF-
Kaiser 1234 Laydown Yard. The simulated high-level waste slurry (SHLWS) was procured for a
research demonstration program in 1977 that was later cancelled. The original slurry formulation was
toxic, corrosive, ignitable, and slightly radioactive because of naturally occurring radioactive material
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including storage of raw materials and structural materials. Raw materials stored in the unit included
the grout-forming chemicals used for treatment (fly ash, blast furnace slag, and Portland cement).

1.4 Hanford Site Background Approach

Hanford Site background is a Sitewide approach to determining constituent background
concentrations and was developed as an alternative to local unit-based background determinations at the
Hanford Site (DOE-RL 1993). Using local backgrounds for each unit can lead to different definitions
of contamination and different assessments of remediation goals and risk for different units. The
Hanford Site background approach is based on the premise that all of the waste management units are
part of a common sequence of vadose zone sediments, and that the basic characteristics that control the
chemical composition of these sediments are similar throughout the Hanford Site. The range of natural
soil compositions is then used to establish a single set of soil background data. Use of the Hanford Site
bac _ ound wvin :ntal restor the teis m lyp t of tl t-
based background because this approach more accurately represents the range of natural variability in
soil composition. Also, this approach provides a more consistent, credible, and efficient basis for
evaluating contamination in soil.

The Hanford Site background threshold values are summarized in Section 2.0. The background
threshold is the concentration level defining the upper limit that is attributable to the background
population at a high probability. Background thresholds are based on a tolerance interval approach.
The calculated threshold levels depend on the confidence interval and percentile used in the calculation.
The WAC-173-340-708(11)(d) (WAC 1992) specifies a tolerance coefficient of 95% and a coverage of
95%. The Hanford Site background threshold values are based on a 95/95 confidence interval.
Statistical calculations are described by the WAC (1992).

1.5 Report Organization

This report is organized into six main sections and nine appendixes, with the figures and tables
located at the end of each chapter:

1.0 Introduction

2.0 Sampling Activities

3.0 Data Validation

4.0 Analytical Results and Data Tabulation
5.0 Conclusions

6.0 References

Volatile Organic Compounds Validated Data Summary Tables
Volatile Organic Compounds Field Duplicate Results

Semivolatile Organic Compounds Validated Data Summary Tables
Semivolatile Organic Compounds Field Duplicate Results

Metals Validated Data Summary Tables

Mo 0w >
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Metals Validated Field Duplicate Summary

Radiochemistry Validated Data Summary Tables

Radiochemistry Field Duplicate Results

Method and Reporting Detection Limits for Volatile Organic and Semivolatile Orgamc
Compounds Solid Samples

—m o

Appendices A through H are presented in their entirety as received in the data validation summary

report and show analysis results for samples collected in the Phase 1 characterization study.

In this report, the following sections were taken from Simulated High Level Waste Slurry

Treatment and Storage (SHLWS T/S) Unit Closure Plan, DOE/RL-88-08, Revision 6A (RL 1994):

Section 1.3, Setting

Figure 2.1, Location of SHLWS T/S Unit Within 3000 Area

Figure 2.2, Locations of Soil Samples for SHLWS T/S

Table 2.1, Compliance Constituents, Analytical Methods, Detection Limits, and Action Levels.

1.4
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2.0 Sampling Activities

The sampling and analysis plan was developed based on a data quality objectives process. The
primary objective of soil sampling was to determine whether contaminants were present in surface or
subsurface soils at the SHLWS T/S Unit at levels exceeding the proposed action levels. Action level |
determination was agreed on during the data quality objectives meetings and will be used for clean
closure on this specific unit only. Table 2.1 lists the compliance constituents, analytical methods,
detection limits, and action levels. Potential contaminants of concern were determined based on the
waste inventory for the SHLWS T/S Unit.

2.1 Sample Location

Soil samples were collected from 19 locations. Mc ¢ 1one ~ >th 1« Hlle [ 1+ neof
these locations. Table 2.2 gives the sample identification number, chain-of-custody number, and
analysis requested. Figure 2.1 shows the location within the unit. The samples collected consist of the
following:

T/S area:

e Five samples (from locations 4 through 8) were collected at the soil and gravel interface for
inductively coupled plasma (ICP) metals and mercury (Hg), with one sample (location 5)
including alpha/beta radionuclide analysis (alpha/beta), one sample (location 6) including cerium,
and one quality control (QC) co-located field dupllcate sample (location 5) for ICP metals, Hg,
and alpha/beta.

e Three samples (from locations 1 through 3) were collected at the surface for lead.

e Two samples (from locations 4 and 6) were collected at the deep soil interface for ICP metals
and Hg.

NE spill location:

e Two samples (from locations 9 and 10) were collected at the soil and gravel interface for ICP
metals and Hg, with one sample (location 9) including cerium and one sample (location 10)
including alpha/beta. Ecology collected co-located field duplicate samples at location 9 soil and
gravel interface for ICP metals, Hg, and lead.

e One sample (from location 9) was collected at the surface for lead including one QC co-located
sample for lead. Ecology collected co-located samples at location 9 surface for ICP metals, Hg,
and lead.

Storage area:
* Four samples (from locations 11 through 14) were collected at the soil and gravel interface for
ICP metals and Hg, with one sample (location 11) including cerium, one sample (location 14)

including alpha/beta, and one QC co-located field duplicate sample (location 11) for ICP metals,
Hg, and cerium.
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e Two samples (from locations 11 and 13) were collected at the surface for lead.
¢ One sample (from location 11) was collected at the deep soil interface for ICP metals and Hg.
SW spill location:

¢ Two samples (from locations 15 and 16) were collected at the soil and gravel interface for ICP
metals and Hg, with one sample (location 15) including cerium and one sample (location 16)
including alpha/beta.

® One sample (from location 15) was collected at the surface for lead.
90-day-or-less accumulation area:

o Three samples (from locations 17 through 19) were collected at the soil and gravel interface for
ICP metals and Hg, with one sample (location 18) including volatile organic compounds analysis
(VOA) and semivolatile organic compounds analysis (SVOA) and one QC co-located field duplicate
sample (location 18) for volatile organic and semivola**'~ ~-=-—ic compounds. Ecology collected
co- field duplic.  samr I “on 18 soil 2 inte for ™ meta I lead
(Pb), VOA, and SVOA.

¢ Two samples (from locations 18 and 19) were collected at the deep soil interface, with one sample
(location 19) including VOA and SVOA.

2.2 Sample Collection

All samples were collected following the procedures in Appendix A, "Sampling and Analysis Plan"
of Simulated High Level Waste Slurry Treatment and Storage (SHLWS T/S) Closure Plan (RL 1994).

Sample kits containing all of the labeled certified clean bottles and paperwork were prepared for
each individual sample location in the preparation laboratory at Pacific Northwest Laboratory’s
(PNL’s) Sigma 5 building. Sample kits were matched to the sample location by the Sampl g Field
Team Leader. Paperwork was completed by the Sampling Field Team Leader while the Radiation
Protection Technologists collected the samples.

All sample locations, samples, and equipment were surveyed during and after sampling for both
alpha and beta/gamma radiation using portable instrumentation as required by PNL radiological
control.

Pictures were taken of all sample locations as well as the general location within the specific areas.
Sampling information was written in a log book.

Surface samples were taken at a depth of 1 in. (2.5 cm). Soil and gravel interface samples were
taken at a depth of 14 in. to 17 in. (36 cm to 43 cm), and deep soil interface samples were collected at
a depth of 23 in. to 24 in. (58 cm to 61 cm) depending on soil conditions. A shovel and pick were
used to dig to a depth 1 in. (2.5 cm) above where the samples were collected. The remaining 1 in.
(2.5 cm) of soil was removed with stainless steel tools to prevent any contamination of the sample
material with the digging tools.
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All samples were collected using stainless steel tools. The soil that was removed was placed on
plastic sheets spread around the sampling area; this gave the samplers a clean work area. Surgeons
gloves were worn and changed between each sample location to minimize the potential for cross-
contamination between samples. Because of the concentration of gravel, all soil except that to be
analyzed for volatile organic compounds, was sieved through a 4-mm stainless steel sieve. As many
rocks as possible were removed, by hand, for soil collected for VOA, while still preserving the
integrity of the VOCs samples. Security tape was applied to the sample bottles immediately after
sampling, and sample bottles were surrounded with ice and water in an ice chest.

2.3 Fieli Quality Assurance/Quality Control

Field quality assurance (QA)/QC provide a basis by which field and laboratory accuracy and
reproducibility could be measured. Co-located field duplicate samples and equipment blanks were used
to assess precision and bias of sampling. The estimated precision and bias will contain components of
the laboratory’s precision and bias but must be evaluated in conjunction with laboratory duplicates and
method blanks to assess those factors for the laboratory. Co-located field samples collected by Ecology
are used to assess laboratory reproducibility. Co-located field duplicate samples were prepared to
address issues related to laboratory QA/QC.

Co-located duplicate samples were collected in a 1:20 ratio for all constituents.

Between each use, the tools were washed in a container of deionized (DI) water and Alconox,
rinsed in a container of DI water, rinsed again with clean DI water from a squirt bottle, and dried.
Tools used for digging were washed in separate containers from those used to wash the sampling tools.
All tools were stored on the dull side of aluminum foil until the next use.

After the sampling was completed, an ultra-pure water equipment blank was collected on the
sampling tools to check the cleaning of the tools for any potential cross-contamination. Because the
sampling was completed in 1 day, only one equipment blank was taken.

A PNL QA representative completed a post-sampling surveillance with no deficiencies noted.
Supporting documentation (such as the chain of custody, field record form, shipping paperwork,
laboratory notebooks, pictures) were reviewed for completeness and adherence to the SHLWS T/S Unit
closure plan. A QA representative was not present during sampling.

2.4 Samg 2 Analysis

Table 2.2 summarizes the analyses requested for soil and water samples, sample ID number, and
chain-of-custody number.

All of the samples were analyzed by Lockheed Analytical Services in Las Vegas, Nevada.

Ecology’s co-located duplicate samples were analyzed by a different laboratory. Appendix I lists all
analytes for each specific analytical method as well as the detection limits reported for each.
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3.0 . ata Validation

The data validation process included a review of the following QC elements performed by the
laboratories and reported in the associated data deliverables:

holding times
blank analyses
surrogates
matrix spikes
duplicates.

The validation process establishes organic, inorganic, and radiochemistry qualifiers and definitions
to describe the associated data.

3.1 Data ualifiers

Organic Data Reporting Qualifiers

Indicates the constituent was analyzed for and not detecte ~ The concentration reported is the
sample quantitation limit corrected for aliquot size, dilution, and percent solids (in the case of solid
matrices) by the boratory. The associated data should : considered usable for making decisions.

IN Indicates a tentatively identified compound whose concentration and identification have been
determine to be valid as a result of data validation. The associated data should be considered
usable for making decisions.

worganic Data Reporting Qualifiers

Indicates the constituent was analyzed for ar detected. The concer tion reported is less than the
contract required quantitation limit but greater than the instrument detection limit. The associated
data should be considered usable for mak  decisions.

U Indicates the constituent was analyzed for and not detected. The concentration reported is the
sample detection limit corrected for aliquot size, dilution, and percent solids (in the case of solid
matrices) by the laboratory. The associated data should be considered usable for making decisions.

uJ Indicates the constituent was analyzed for and not detected. Because of a minor QC deficiency
identified during data validation, the concentration may not accurately reflect the sample
detection limit. The associated data have been qualified as estimated but should be considered
usable for making decisions.

BJ Indicates the constituent was analyzed for and detected at a concentration less that the contract
required quantitation limit but greater than the instrument detection limit. B wse of a minor
QC deficiency identified during data validation, the associated data have been qualified as
estimated but should be considered usable for making decisions.

3.1
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Lockheed Analytical Services prepared the sample matrix, analyzed matrix spike samples, and
reported the results as percent recovery as an indication of accuracy. Matrix spike recovery is used as
a general correlation for all samples in the analytical batch based on the fact that the samples age related
to the same site and have relatively similar analyte concentrations except in the case of the soil VOC
samples. The soil VOC matrix spike was analyzed on a sample not related to the SHLWS T/S Unit.
The results of the nonrelated sample and the matrix spike done on the nonrelated sample were
evaluated and found to be within control limits (50 to 150%) for percent recovery and, therefore,
acceptable. Spiked sample results generally were within control limits for percent recovery. The
percent recovery for sodium in the laboratory control sample was outside control limits. The ICP
serial dilution percent differences (%D) exceeded 10%. Results that fell outside of the applicable
control limits were qualified according to the validation procedure. Matrix spike samples were not
analyzed and were not a requirement for gross alpha and gross beta analyses. No indication of
significant matrix effects was observed in the sample results.

Duplicate samples were prepared and anal: 1, and * a were reported as relative percent difference
(RPD) by Lockheed Analytical Services as an indication of laboratory precision. For organic analyses,
RPD calculations were made between results for matrix spike/matrix spike duplicate samples and co-
located duplicate samples. For inorganic analyses, RPD calculations were made between co-located
duplicate sample results. For radiochemistry analyses, RPD calculations were made between initial
and co-located duplicate sample results. Reported RPDs (35%) for co-located duplicate samples and
matrix spike duplicate samples were acceptable.
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4.0 Analytical Results and Data Tabulation

Analytical results are summarized and evaluated in this chapter. The analytical results do not
indicate the presence of contamination. Constituent concentrations detected in the samples were
compared to Hanford Site background threshold values (discussed in Section 1.4), health-based
standards (WAC-173-340) described in Table 2.1, and crustal abundance averages. Specific results are
discussed in the following sections.

4.1 Data Summary of Organic Analytes

Acetone and 2-butanone (methyl ethyl ketone) were detected at low levels in sample 9018SG
(Appendix A). These constituents are common laboratory contaminants that often give false positive
results. Neither constituent was detected in co-located sample 9018SGD (Appendix B). No other
target volatile organic compounds were detected. Low levels (maximum of 90 ug/kg) of an unknown
hydrocarbon were tentatively identified in three samples.

No target semivolatile organic compounds were detected in the samples. Tentatively identified
compounds include an unknown ester in four samples (maximum of 23,000 pg/kg), unknown
hydrocarbons in two samples (maximum of 370 ug/kg), and pentachlorobiphenyls in sample 9018SG
(Appendix C) (total concentration detected was 1,210 pg/kg). The pentachlorobiphenyls were not
detected in co-located sample 9018SGD (Appendix D). '

4.2 Data Summary of Metal Analytes

Results for metal analytes were compared to MTCA B action levels, when available. When the
MTCA B levels are unavailable, the Hanford Site background threshold levels or, in the case of
cerium, the average crustal abundance were used. No metals were detected at concentrations above the
MTCA B action levels.

Calcium was found at levels above the Hanford Site background threshold level. Calcium occurs
naturally in high concentrations in limestone and caliche as well as other minerals. Calcium’s presence
in the samples is not indicative of contamination (Appendix E).

rad was detected in sample number SW15S (97.4 ppm) and sample number TS3S (62.4 ppm).
Documentation will be included in the administrative record for future reference.

There is no MTCA B action level or Hanford Site background threshold level for iron.

Cerium was detected in samples SA11SG (Appendix E) at 63.5 pg/kg and co-located duplicate
sample SA11SGD (Appendix F) at 57.3 pg/kg. No MTCA B action level or Hanford Site background
threshold level has been determined for cerium; however, the cerium crustal abundance average was
used for comparison. These samples were subsequently considered within accepted limits as listed in
Table 2.1. Documentation will be included in the administrative record for future reference.
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4.3 Data Summary of Radionuclide Analyses
The maximum alpha radioactivity measured in the samples was 15.9 pCi/g and the maximum-beta

measured was 22.2 pCi/g. Uranium and thorium are alpha and beta emitters and natur. y occur in
soils. The uranium and thorium account for the activities measured.
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5.0 Conclusions

Thirty-two samples were collected from the SHLWS T/S Unit for chemical analysis. No analytical
results were rejected during data validation. The analyses were performed with a specific set of
constituents targeted. Most of the constituents were not detected. No constituents were detected at
concentrations above I [CA B action levels or, where those levels have not been determined, above
Hanford Site background threshold levels. Of the analytes that showed levels above detection limits,
none are considered indicative of contamination and thus the SHLWS T/S Unit is considered clean.
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Appendix A

Volatile Or. : : Compounds Validated Data Summary Tables


































PNL-6999-6A
Rev. 00

9018sG | 90185GD -
DATE: E8/94 11/8/94
LOCATION: 90 18 on 18
PARAMETER RESULT|Q RESULT|Q |reD
ug/Kg ng/Kg
53 |u 52 |U o |
_ salu 52 |u [NC

LNC - Not calculated

B.2



Appendix C

Semivolatile Organic Compounds Validated
Data Summary Tables
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Appendix D

Semivolatile Organic Compounds Field Duplicate Results
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Appendix E

Metals Validated Data Summary Tables
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Sanpl SA11sG SA11SGD SA1256G SA13S SA13sG SA14SG
Date 11-8-94 11-8-94 11-0-94 11-8-94 11-8-94 11-8-9¢
Location SA 11 - SA N SA 12 SA 13 SA 13 SA
Depth ee- .ne .-- See
Type solL solL solL soiL soIL soiL
Conmments CO-LOCATED
Paramater | Unita Result Q Result (] sult Q Result Q Result Q it [+
ALUMINUM | MG/XG | 6D20.000 60820.000 $700.000 .. 5020.000 5520.000
ANTIMONY | MG/KG 10.700 uJ 10.700 W 10.700 u 10.000 u 10.500
BARIUN HG/KG 76.300 79.000 72.100 .- 73.600 68.200
BERYLLIUN | nMG/Ke .-
CADMIUN NG/KG 0.060 v 0.850 u 0.060 u .ee 0.0870 u 0.840
CALCIUN MG/KG $590.000 5030.000 4530,000 .- 4450.000 4600.000
CHROMIUM | MG/KG 8.600 9.900 8.100 J .e- 7.300 J 4.100
CODALT HG/KG 7.100 ] 7.700 B 6.900 B 7.000 b 7.400
COPPER HG/KG 13.000 13.500 ) 11.900 cee 11.000 12.900
LROK MG/KG | 23600.000 24400.000 20200.000 .- 20200.000 20300.000
LEAD | MG/KG .- “ee .- 26.500
HAGNESIUM | MG/XG | 4510.000 4500.000 4170.000 4390.000 6230.000
MANGANESE HG/KG 3J25.000 330.000 290.000 ... 305.000 307.000
MERCURY MG/KG 0,100 w 0.100 uJ 0.100 uJ .- 0.110 uJ 0.110
HOLYDBDENUN HG/XG 3.200 ] 3.200 V) 3.200 u cee 3.200 u 3.200
KICKEL HG/KE 10.100 10.000 11.000 cen 9.700 9.900
POTASS UM HG/KG 1060.000 B 1060.000 B 1020.000 [} ce- 1020, 000 b 905.000
SELENIUN HG/KG 19.300 U 19.200 ] 19.300 u .-- 19.500 u 19.000
SILVER HG/KG 0.060 u 0.850 u 0.060 U ces 0.0870 u 0.040
$00 1UM | MNasxe 483.000 B8J 545,000 BJ 426.000 8l e 459.000 BJ 433.000
STRONT JUM HG/KG 23.000 [} 23.100 B 20.300 8 ... 20.900 [} 19.0800
YANAD [UN HG/KG aae ees .se P eae eee
ZINC HG/KG oo een cee oo ee .ee
CERIUM HC/Ka 63.500 $T7.300 e eve cee .ee
The decimal pl s own do not reflect the prec  on reportc by the laboratory
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Appendix F

atals Validated Field "uplicate Summary
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Samph EQull NE10SG SAI4SG SW1656G 155sG 1855GD j
Date 11-8-94 11-0-94 11-0-94 11-0-94 11-0-94 11-8-94
Locatlon NE 10 SA 14 SW 16 1755 178 5
Depth aee LR . aee .- .e- ---
Type WATER (in pCi/t) L4111 solL SolL soll solt
Conments| EOUIPMENT BLANK CO-LOCAILD
Parameter | Units Result Q Result Q Result Q tt Q Result Result Q
GROSS ALPHA pCize 0.110 u 9.300 ?.000 15.400 ?.500 15.900
GROSS BEIA pCl/e -0.200 u 16.700 19.000 10.000 14.300 22.200

The decimal places shown do not reflect the precision reported by the lsboratory

00 "%y
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Appendix H o

Radiochemistry Field Duplicatel Results













“Appendix |

Method and Reporting Detection ' ‘mits or Volatile
Orga c¢ and Semivolatile Organic Compounds Solid Samples
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