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If You Know
Length
inches
inches

feet

yards

miles

Area

sq. inches
sq. feet

sq. yards

sq. miles
acres

Mass (weight)
ounces
pounds

ton

Volume
teaspoons
tablespoons
fluid ounces
cups

pints

quarts
gallons
cubic feet
cubic yards
Temperature
Fahrenheit

Radioactivity

picocuries

METRIC CONVERSION CHART
Into Metric Units Out of Metric Units
Multiply By To Get If You Know Multiply By
Length
254 millimeters millimeters 0.039
2.54 centimeters centimeters 0.394
0.305 meters meters 3.281
0.914 meters meters 1.054
1.609 kilometers kilometers 0.621
Area
6.452 sq. centimeters sq. centimeters 0.155
0.093 $q. meters sq. meters 10.76
0.836 sq. meters sq. meters 1.196
2.6 sq. kilometers sq. kilometers 0.4
0.405 hectares hectares 2.47
Mass (weight)
28.35 grams grams 0.035
0.454 kilograms kilograms 2.205
0.907 metric ton melric ton 1.102
Volume
5 milliliters milliliters 0.033
15 milliliters liters 2.1
30 milliliters liters 1.057
0.24 liters liters 0.264
0.47 liters cubic meters 35315
0.95 liters cubic meters 1.308
3.8 liters
0.028 cubic meters
0.765 cubic meters
Temperature
subtract 32, Celsius Celsius multiply by
then 9/5, then add
multiply by 32
5/9
Radioactivity
37 millibecquerel millibecquerels 0.027
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1.0 INTRODUCTION

This sampling and analysis instruction (SAI) defines the sampling and analysis activities to be
performed to characterize the soils in the BC Controlled Area for nonradiological contaminants.
These activities are in support of the remedial investigation/feasibility study (RI/FS) process for
both the human-health and the environmental risk assessments.

The BC Controlled Area is one of the unplanned release sites in the 200-UR-1 Operable Unit
(OU). During the review of the Draft A version of DOE/RL-2004-39, 200-UR-1 Unplanned
Release Waste Group Operable Unit Remedial Investigation/Feasibility Study Work Plan and
Engineering Evaluation/Cost Analysis, the Washington State Department of Ecology (hereafter
referred to as Ecology) expressed a concern over the paucity of nonradiological constituent data
from contaminated soils in the BC Controlled Area. In their formal comments on the Draft A
work plan (Ecology 2004, “200-UR-1 Unplanned Releases Operable Unit RI/FS Work Plan”),
Ecology requested that nonradiological contaminants be included in the cleanup verification
sampling protocols for the BC Controlled Area.

The U.S. Department of Energy (DOE), Richland Operations Office (RL) recognized the data
gap and proposed a bounding characterization concept for nonradiological constituents in the

BC Controlled Area. This concept would be implemented by collecting radiologically
contaminated soil samples from the two most highly contaminated portions of the waste site,
represt  ed by Zones A and B in Figure 1-1, for suite-type chemical constituent analysis.
Ecology and RL agreed that nonradiological contaminants detected above the human-health or
ecological cleanup levels from the collected soil samples would be identified as contaminants of
potential concern (COPC) in the BC Controlled Area. Conversely, nonradiological constituents
that are not detected above the human-health or ecological cleanup levels would be dropped from
further consideration.

Because this work is linked to DOE/RL-2006-50, 200-UR-1 Unplanned Release Waste Group
Operable Unit Sampling and Analysis Plan, the QAPjP in that document will provide quality
assurance protocols for areas and items specifically covered by this SAL

This section provides background information about e project, a list of the C( Cs, and a
definition of the problem addressed herein.

1.1 BACKGROUND

The Hanford Site became a Federal facility in 1943, when the U.S. Government took possession
of the land to produce nuclear materials for defense purposes. The Hanford Site’s production
mission continued until the late 1980s, when the mission changed from producing nuclear
materials to cleaning up the radioactive and hazardous wastes previously generated. The

BC Controlled Area (UPR-200-E-83) is the subject of this SAI
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Located immediately south and southeast of the 200 East Area, this 34.7 km? (13.4-mi’) waste
site was contaminated as a result of several contamination transport mechanisms. There was
evidence that some windborne dispersal of contaminated liquids from the BC Cribs and Trenches
occurred during operation of these open-topped liquid-waste disposal units (Sehmel 1974,
“Particle Resuspension at B-C Area”). In addition, there are anecdotal reports of animals
drinking from the open-topped cribs and trenches during operation. These occurrences appear to
be the initial causes of contamination spread in the BC Controlled Area.

Later, after operation ceased at the BC Cribs and Trenches Area and the waste-disposal units
were covered with a stabilization cover, animal intrusions occurred, resulting in exhumation of
radioactive salts from the waste-disposal units. The contaminated materials were ingested and
subsequently excreted over large areas.

The biological discharges are considered to be the most significant sources of contamination in
the BC Controlled Area. Other contributing contamination mechanisms include contaminated
tumbleweeds, radiological releases from the Plutonium-Uranium Extraction Plant in 1960, and
wind dispersal of contaminated soils. Previous soil characterizations seem to indicate that
contaminant penetration within the soil column is limited to the upper 0.46 m (1.5 ft).

Strontium-90 and Cs-137 are the primary radiological contaminants known to exist in the

BC Controlled Area, based on the assessment of data collected to support down-posting of the
BC Controlled Area in 1999 (BHI-01319, Data Assessment Report for the Sampling and Analysis
Activities Conducted to Support Reposting the 200 B/C Contaminated Area). Generally, the
original animal and plant matter no longer are observable, having been absorbed by the soils.
Figure 1-1 depicts a preliminary conceptual site model for the BC Controlled Area, based on
historical radiological survey data. Figure 1-1 identifies three zones of relative contamination
levels: Zone A is the most highly contaminated; Zone B exhibits moderate contamination levels;
and Zone C displays low contamination levels.

1.1.1 Source Waste Sites

As discussed in Section 1.1, the BC Cribs and Trenches are the source waste sites. They are
inactive waste sites located south of the 200 East Area (across Route 48S), having received
scavenged BiPQy4 waste from the 221-U Plant Canyon Building (RHO-CD-673, 200 Areas Waste
Sites Handbook).

Compounds in the liquids disposed to these 200-TW-1 OU waste sites include ferrocyanide,
nitrate, phosphate, sodium, and sulfate-based compounds. Radionuclides contained within the
waste stream include Cs-137, Sr-90, Ru-106, plutonium, and uranium isotopes (RHO-CD-673;
WHC-MR-0227, Tank Wastes Discharged Directly to the Soil at the Hanford Site;
WHC-EP-0141-2, Westinghouse Hanford Company Effluent Discharges and Solid Waste
Management Report for Calendar Year 1989, 200/600 Area). In addition, organic constituents
such as mono, di, and tributy! phosphates were discharged from the bismuth/phosphate

campa’ L.
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1.2 CONTAMINANTS OF POT_ NTIAL
CONCERN

A list of COPCs initially was proposed for this SAI, based on review of the list of COPCs from
DOE/RL-2000-38, 200-TW-1 Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste
Group Operable Unit RI/FS Work Plan, and the results of the remedial investigation (RI)

¢ «¢ zation rformedal” :216-1  1ib and the 216-B-38 Trench (the 200-TW-1/2 QU
Work Plan [DOE/RL-2000-38] COPC1 .the analytical data from the RI characterization at
the 216-T-26 Crib and the 216-B-38 Trench are provided in Appendix A for information).
However, during the February 8, 2005, comment resolution meeting for this SAI between
Ecology, RL, Fluor Hanford, and Gram Inc, Ecology requested the performance of suite-type
analyses, rather than specifying individual COPCs. Two groups of analytical suites were
identified, one for focused sampl ; of the highly contaminated soils in BC Controlled Area,
Zone A. The second group would be applied to randomly collected samples from Zones A and
B.

The two groups of analytical suites requested by Ecology for the BC Controlled Area are as
follows:

¢ Focused Sampling Group — Inductively coupled plasma (ICP) metals, anions, and
polychlorinated biphenyls (PCB)

e Random Sampling Group — ICP metals.

1.3  PROIr™ 7V DEFINITION
One problem has been defined in support of this SAIL
Problem #1

The problem identified by Ecology and I~ is the paucity of nonradiological data for the

C Controlled Arc  To address this problem, the BC Controlled Area must be characterized for
the nonradiological constituents to support the human-health and ecological risk assessment
components of the RI/FS process.

1.4  DECISIONS TO BE MADE

This section presents the decisions needed to resolve the problem identified in Section 1.3 and
the inputs needed to resolve each decision.

o Decision Statement #1 — Determine if nonradiological constituents exist in
concentrations that exceed human-health or ecological action levels in contaminated soils
in = BC Controlled Area.

1-4
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Required Inputs for Decision Making — For decision statement #1, to determine if the
soils in the BC Controlled Area contain nonradiological constituents in concentrations that
exceed the human-health or ecological action levels, soil samples will be focused on the most
highly contaminated portion (Zone A) of the BC Controlled Area for metals, anions, and PCB
analysis. In addition, random samples will be collected from Zones A and B to enhance the
BC Controlled Area database for nonradionuclides. The random samples will be analyzed
for metals only. Table 2-1 provides the COPC list for this sampling activity.
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Note: 4-digi
Final Update IlI-A.

* The preliminary action level is the regulatory or risk-based value used to determine appropriate analytical requi  :nts (¢.g., detection
limits). The upper value is the human-health action level, which is the lower of the direct exposure and groundwater protection values. If
the action level defaults to the background value, it is so noted. The lower lcvel is the ecological soil screening value from
WAC 173-340-900, “Tables,” Table 749-3.

® Groundwater protection value derived from Ecology 94-145, Cleanup Levels and Risk Calculations under the Model Toxics Control Act
Cleanup Regulation; CLARC, Version 3.].

¢ SW-846 Method 6010 or 6020 or EPA Method 200.8 (EPA/600/R-94/111, Methods for the Determination of Metals i, sironme
Samples, Supplement 7).

4 This practical quantitation limit must be negotiated with the lab ry before analysis, because it is lower than the normal practical
quantitation limit. If the laboratory cannot meet this value with normal ICP methodology, trace ICP methodology will be employed.

¢ Accura iteriais the minimum for associated batch matrix spike percent recoveries. Laboratories must meet statistically based control if
more stringent. Additional analyte-specific evaluation also is performed for matrix spikes and surrogates as appropriate to the method.
Precision criteria is for batch laboratory replicate matrix spike analyses.

" The preliminary action level is below background. The value presented is the Hanford Site background value.

The first value shown is via routine ICP, the sccond value via “trace” ICP or graphite furnace atomic absorption results.

The preliminary action level is below background. The value shown is the State background value (Ecology 94-115, Natural Background

Soil Metals Concentrations in Washington State. )

1 The prelintinary action level is the WAC 173-340-705, “Use of Methad B,” soil value for direct exposure.

i EPA Method 350.N is from EPA/600/4-79/020, Methods of Chemical Analysis of Water and Wastes.

Compliance is based on the sum of all aroclors dt 1. Aroclor is an expired trademark.

' WAC 173-340-704(2), “Unrestricted Land Use Soil Cleanup Standards,” “Method A Soil Cleanup Levels for Unrestricted Land Use,”,
WAC 173-340-900 Table 740-1,

Note — Phosphate is not included in the anion analysis, because it is not regulated by the Washingion Administrative Code for human or
ccological health.

EPA = U.S. Environmental Protection Agency. IC
GC = gas chromatograph, PCB

E Y

*

ion chromatography.
polychlorinated biphenyl.

2.2 SPECIAL TRAINING REQUIREMENTS

Training or certification requirements for personnel are described in HNF-PRO-459,
Environment Training, WMP-200, Procedures, Section 5.1, “Training Qualifications Program™;
and HNF-RD-11061, Training Requirements. Field personnel shall have completed the
following mandatory training before starting work:

e Occupational Safety and Health Administration 40-Hour Hazardous Waste Operations
and Emergency Response Training

o 8-hour Hazardous Waste Operations and Emergency Response Refresher Training
(as required)

» Radiological Worker II Training

o Hanford General Employee Training.
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3.5 QUALITY CONTROL REQUIREMENTS

The guality control procedures must be followed in the field and laboratory to ensure that
reliable data are obtained. When performing this field sampling, care should be taken to prevent
the cross-contamination of sampling equipment, sample bottles, and other equipment that could
compromise sample integrity.

Field duplicates normally are collected from a minimum frequency of § percent of the total
collected samples, or a minimum of 1 field duplicate for every 20 samples (whichever is greater).
Because the samples collected from Zone A have a larger analytical suite than the random

sam s, one field duplicate will be collected from Zone A to provide information regarding the
homogeneity of the sample matrix. It also may provide an evaluation of the precision of the
analysis process. The field duplicate will be retrieved from the 0.3 m (1-ft) depthin  val using
the same equipment and sampling technique. In this way, the duplicate will be collected from
the area expected to be contaminated, so that valid comparisons between the samples can be
made. The field du; cate will be collected and homogenized before being divided into two
samples in the field. The duplicate sample will be sent to the primary laboratory in the same
manter that the routine site samples are sent.

The field duplicate will be analyzed for all of the analytes listed in Table 2-1.

3.6 INSTRUMENT CALIBRATION AND
MAINTENANCE

All onsite environmental instruments and measuring equipment are tested, inspected, and
maintained in accordance with the manufacturers' requirements and in accordance with approved
work packages. The results of tests, inspections, and maintenance activities are documented in
logbooks and/or work packages. Calibration of radiological field-survey instruments on the
Hanford Site is performed under contract by Pacific Northwest National Laboratory on an annual
basis, as specified in their program documentation.

Analytical laboratory instruments and measuring equipment are tested, inspec  , calibrated, and
maintained in accordance with the laboratories' quality assurance plans. Daily response checks
for radiological field survey instruments are performed in accordance with approved work

packages.
7  FIELD DOCUMENTATION

Field documentation from the point of origin to the analytical laboratory will be documented in
field logbooks and Chain of Custody/Sample Analysis Request forms in accordance with the
requirements specified in internal work processes and requirements.
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4.0 ASSESSMENTS AND RESPONSE ACTIONS

The Fluor Hanford compliance and quality programs group may conduct random surveillances
d:  ssments to verify compliance with the requirements of this SAI, project work packages,
we project qu:  ty management plan, procedures, and regulatory requirements.

encies identified will be reported to the 200 Areas task lead. When appropriate, corrective
s will be taken by the project  zineer in accordance with internal work processes and
lures to  nimize recurrence.
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APPENDIX A

200-TW-1/200-TW-2 OPERAE UNITS WORK PLAN
CONTAMINANTS OF CONCERN LIST

AND

216-T-26 CRIB AND 216-B-38 TRENCH RI/FS CHARACTERIZATION DATA
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