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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units
{f You Know Multiply By  To Get If You Know Muliiply By  To Get
3 T . Length
inches 254 Millimeters millimeters 0.039 inches
inches 254 Centimeters centimeters 0.394 inches
et 0.305 Meters meters 3.281 feet
yards 0914 Meters meters 1.094 yards
miles 1.609 Kilometers kilometers 0.621 les
Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
¢ feet 0.093 sq. meters 5q. meters 10.76 sq. feet
sq. yards 0.0836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.6 sq. kilometers sq. kilometers 04 sq. miles
acres 0.405 Hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 28.35 ams grams 0.035 ounces
pounds 0.454 Kilograms k grams 2.205 pounds
ton 0.907 metric ton metlric ton 1.102 ton
Volume Volume
teasp¢ 5 Milliliters milliliters 0.033 fluid ounces
tablespoons 15 Milliliters liters 2.1 pints
fluid ounces - 30 Milliliters liters 1.057 quarts
cups 0.24 Liters liters 0.264 gallons
pints 0.47 Liters cubic meters 35.315 cubic feet
quarts 0.95 Liters cubic meters 1.308 cubic yards
gallons 38 Liters
¢ icfeet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
threnheit subtract 32,  Celsius Celsius multiply by  Fahrenheit
then 9/5, then add
multiply by 32
59
Radioactivity Radioactivity
picocuries 37 Millibecquerel millibecquerel 0.027 picocuries
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lustrial/i i} :nt burial grounds within the older (Bin 3B) burial grounds; (2) they are, in

general, not as well documented as the newer (Bin 3A) burial grounds, and the specific locations
and extent of burials were not well known; and (3) as “industrial burial grounds” they were
genera ' known to have received larger and more unique waste objects, many of which should

2 detectable/locatable using geophysical investigation methods. The results of these
investigations have been summarized in D&D-28379, Geophysical Investigations Summary
Report; 200 Area Burial Grounds: 218-C-9, 218-E-2A, 218-E-5, 218-E-5A, 218-E-8, 218-W-1A,
218-W-2A, and 218-W-11. Several of these sites will receive additional geophysical surveys to
provide further information regarding extent of burials.

Figure 1-1 shows a map of the Hanford Site, including the relative locations of the 200 Areas.
Figures 2 and 1-3 show selected burial ground waste sites within the 200 East and 200 West
Areas of the Hanford Site, which are the focus of this SAL

1° NTAMINANTS OF C( CERN

The 200 Areas have been the center of activity for processing plutonium at the Hanfo  Site
since the mid-1940s. There are five general plant process groupings: (1) fuel processing,

(2) plutonium isolation, (3) uranium recovery, (4) cesium/strontium recovery, and (5) waste

stt ge/treatr 1. All of these plant processes generated solid v te that was disposed of in the
200-SW-2 OU waste sites. In addition, the 200-SW-2 OU waste sites contain solid waste
genera |in the 100 and 300 Areas of the Hanford Site and at other, non-Hanford, facilities.

..1e set of radiologicat and organic COPCs that are likely to be present in the 200-SW-2 OU
waste sites are based on the 200 Areas plant operations, as identified in various DQO documents
for the 200 Areas OUs, including the 200-CW-1, 200-CS-1, 200-CW-5, 200-LW-1, 200-LW-2,
200-MW-1, 200-PW-1, 200-PW-2, 200-PW-4, 200-. ./-1, and 200-TW-2 OUs. In general, the
majority of the waste disposed to the 200-SW-2 OU waste sites consists of solid wastes in the
form of construction and building debris; maintenance wastes; process equipment, materials, and
wastes; and limited amounts of liquid wastes, generally stabilized.

The original COPC list was screened, via the DQO process, to eliminate contaminants that are
not reac y detectable via nonintrusive survey techniques. Nevertheless, the entire list of COPCs
for the 200-SW-2 OU will be preserved and carried forward into the Phase II DQO process. The
C PC st for this nonintrusive SAI is presented in Table 1-2,

1-5
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Figure 1-2. Location of Selected Burial Ground Waste Sites in the 200 East Area.
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Figure 1-3. Location of Selected Burial Ground Waste Sites in the 200 West Area.
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High-x urity wermanium Detectors

L. Se detectors can be deployed in the field by having a radiation control technician carry the
main package i a backpack, using the probe in a walking-stick fashion, mounted on a vehicle, or

laced stationary on a tripod. ..e HPGe detectors can be coupled with a GPS to document
where hot spots are located. The coupling to a GPS also facilitates survey mapping.

1 Hunting the HPGe detector on a tripod results in increased sensitivity. This is desirable such as
when attempting to meet derived concentration guideline values in support of radiological
release criteria. These systems require a counting time on the order of several minutes to achieve
sub-picocurie per gram minimum detectable concentrations, which are desired for evaluating
typical cleanup criteria. Measurements may be made on a grid pattem (Section 3.4.1) and
statistically analyzed to draw conclusions about the entire area. The tripod configt tion is
proposed here for hot-spot quantification.

Sophisticated cc  >uteropc  ing systems are available, such as the In Situ Object Counting
System (ISOCS)’ developed by Canberra, or the ORTEC ISO-CART®. These systems provide
information on the type and amount of radioactive material. Because the gamma spectrum

« anges, based on the attenuation from shielding (or in this case, the depth in soil), these
programs may be helpful in approximating the depth of the source of the radioactivity that is
causing a hot spot.

33 PASSIVE SOIL-VAPOR SURVEYS

Passive soil-vapor samples will be collected to screen the burial grounds listed in Table 3-3 for
the presence of volatile organic compounds (VOC). Results will be used to profile
contamination in the burial grounds and determine the location of waste packages that may
contain liquid organics that have breached their containment.

The utility of passive soil-vapor surveys is directly proportional to their accuracy in reflecting
and representing changes in the subsurface concentrations of source compounds. Passive soil-
vapor surveys a collected from the vapor phase emanating from the source. The vapor phase is
merely a fractional trace of the source; therefore, the units used in reporting detection values
from passive so vapor surveys are smaller than those employed for source compound
concentrations.

3 ISOCS is a trademark of Canberra, an Areva Group company, Albuquerque, New Mexico and St. Quentin
Yvelines Cedex, France.

* ORTEC ISO-CART is a trademark of ORTEC, Oak Ridge, Tennessee.

3-11
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The data can provide information that can be " to focus intrusive sampling and provide a list
of expected compounds.
3.3.1 Passive Soil-Vapor Samplers

A passive soil-vapor sampler (EMFLUX’ or GORE-SORBER®) consists of a glass vial
containing hydrophobic adsorbent cartridges with a length of wire or string attached to the vial
forretrievi  The sampler is placed in a shallow, vertical hole in the soil. ...e sampler is
covered with soil, and the location of the sampler is recorded.

At the end of the exposure period, the samplers are withdrawn and sent to the appropriate
laboratory for analysis.

«  C777H 57 " SURVEYS

Geophysical investigations will be performed as reconnaissance-type surveys that are aimed at
defin. ;the following characteristics:

*  ocations of burial ground trench edges, ends, and centerlines
* Locations of buried waste or other significant features/anomalies
o Presence and extent of voids within a given trench

« cfinition of most likely waste container type (e.g., wood, metal boxes, metal drums,
cardboard, waste item)

« Differentiation between different types of waste containers in a given trench

epth of soil cover above waste items
e Depth to trench bottom (where possible).

The depth of investigation for the geophysical instruments used in this work is limited to
approximately 3 to 4 m. Geophysical survey locations are indicated in Table 3-2. Unless
otherwise noted, the entire burial ground will be surveyed using geophysical techniques.

SEl... UX is a registered trademark of Beacon Environmental Services, Inc., Be! Air, Maryland.

$ GO~ ~ SORBER is a registered trademark of W. L. Gore and Associates, San Francisco, California.

3-15
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rove the resolution of a magnetic survey, the magnetic gradient also can be measured.
This is accomplished by makii  two simultaneous TMF measurements at each data _ sint, using
two sensors separated by a fixed vertical distance. The difference between the two
measurements is the vertical magnetic gradient (referred to in this document as the magnetic
gradient). The response to ferrous material falls off at a rate of one over the distance to the
foo 1 >wer. Because of this, the magnetic gradient measurement should help differentiate
individual anomalies and waste boundaries better than the TMF alone. Both the TMF and
gradient values typically are displayed on contour maps for analysis.

3.44 Ground-Penetrating Radar

Ground-penetrating radar uses a transducer to transmit electromagnetic energy into the ground.
Intc acesinthe g nd, defined by contrasts in dielectric constants, magnetic susceptibility.,

to some extent, electrical conductivity, reflect the transmitted ene-~-r. The ™R system ("
measures the travel time between transmitted pulses and the ra1 of reflected « :rgy. Buried
objects (such as pipes, barrels, foundations, wires) can cause all or a portion of the transmitted
energy to be reflected back toward a receiving antenna. Geologic features such as cross-bedding,
lateral and vertical changes in soil properties, and rock interfaces also can cause reflections of a
portion of the electromagnetic energy.

The velocity of the electromagnetic energy primarily is controlled by the dielectric constant and
magnetic susceptibility of the medium. For calculating depth, values of electromagnetic
velocities are determined by measurement, experience in an area, ties to known buried reflectors,
and knowledge of the subsurface medium.

The effective d th of investigation is a function of the transmitted power, receiver sensitivity,
frequency of the antenna, and attenuation of the transmitted energy from the geologic medium.
The maximum depth of investigation may vary significantly as a result of changing soil

condit 1s. High attenuation and, therefore, smaller penetration depths of the electromagnetic
energy typically occur where the soil conductivity is elevated and/or in areas with numerous
reflective interfaces. Depth of investigation also is affected by highly conductive material, such
as metal dn s or pipes, that essentially reflects all of the energy. The method cannot “see™
directly below areas of highly reflective material, because all of the energy is reflected.

= reflected energy provides the means for mapping the subsurface features of interest, whether
synthetic or geologic.
35 SAD! ’I NG METHODS REQUIREMENTS

The surface and near-surface soil sampling associated with this SAI will be performed in
accordance with established sampling practices and requirements pertaining to sample collection,
collection equipment, and sample handling.

3-18
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cross-contamination of the passive soil-vapor samplers, which could compromise sample
integrity.

a1 duplicates normally are collected from a minimum frequency of 5 percent of the total
collected samples, or a minimum of 1 field duplicate for every 20 samples (whichever is greater).
The duplicate samples will be sent to the primary laboratory in the same manner that the routine
site samples are sent. The field duplicates will be analyzed for all of the analytes listed in

T Jlel-1. :

For soil vapor samples collected in EMFLUX or GORE-SORBER samplers, duplicates are
defined as independent samples collected as close as possible to the same point in space and
time, taken from the same source, stored in separate containers, and analyzed independently
(i.e., not homogenized). A minimum of one duplicate sample will be collected during soil-vapor
sampling of each burial ground.

Trip blanks are prepared as a check for possible contamination originating from container
preparation methods, shipment, handling, storage, or site conditions. A trip blank will be
prepare  for each batch (per burial ground) of passive soil-vapor samplers shipped.

3.8.1 INSTRUMENT CALIBRATION AND
MAIN1 NANCE

onsite environmental instruments and measuring equipment will be 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 will be 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 boratory instruments and measuring equipment will be tested, inspected, calibrated,
and maintained in accordance with the laboratories’ quality assurance plans. Daily response
checks for radi¢ »gical field survey instruments will be performed in accordance with approved
work packages.

3.8.2 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
re tir ntsspecified in intemal work processes and requirements.

3-20
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4.0 ASSESSMENTS AND RESPONSE ACTIONS

The Fluor Hanford Quality Assurance Organization may conduct random surveillance and
assessments to verify compliance with the requirements of this SAJ, project work packages, the
project quality management plan, procedures, and regulatory requirements.

Deficiencies identified will be reported to the 200-SW-2 OU Task Lead. When appropriate,
corrective actions will be taken by the Task Lead in accordance with internal work processes and
procedures to minimize recurrence.

4-1
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5.0 DATA VERIFICATION AND VALIDATION REQUIREMENTS

ata review and ve ication will be performed by the laboratory to confirm that the sampling
and chain-of- stody documents are complete, the sample number is tied to the sampling
location, the required holding times were met (as applicable), and the analyses met the data
iali require  ents specified in this SAL

Validation will be performed on completed data packages by qualified Fluor Hanford personnel

or by a qualified independent contractor. Validation will consist of verifying required
liverables, requested versus reported analyses, and transcription errors. Validation also will

it 1de the evaluation and qualification of results, based on hold time, method blanks, matrix

spikes, laboratory control samples, laboratory duplicates, and chemical and trace: coveries, as

appropriate to the methods used. No other* *** “ion or calculation checks will be performed.

will " rge 7 "averification: lidat 1. Datawi ation and validation shall

be performed in accordance with EPA/240/R-02/004, Guidance o1. _..vironmental Data

Verification and Data Validation, EPA QA/G-8. No validation will be performed for

radiolc_ :al st zydata or geophysical survey data.

5-1
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6.0 WASTE MANAGEMENT

nused samples (passive soil-vapor samplers) and associated laboratory waste from the analyses
will be dispositioned in accordance with the laboratory contract, which will requi lhe
laboratory to dispose of this material. Because this SAI is concemed with nonintrusive sampling
techniques, no other waste is anticipated to be generated during field activities.

6-1
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7.0 HEALTH AND SAFETY

A field operations will be performed in accordance with Fluor Hanford health and safety
requirements ¢ | (as applicable) a site-specific health and safety plan. In addition, a work
control package will be prepared that will further control site operations. This work package will
include an activity hazard analysis and will reference applicable radiological control
requirements.

The sampling processes and associated activities will take into consideration exposure reduction
and contamination control techniques that will minimize the radiation exposure to the sampling
team, as required by internal work requirements and processes that satisfy minimum
requirements established by Fluor Hanford radiological control procedures.  ese procedures
sistent and uniform implementation of radiological ¢t rol
mnal p i = “pment I while sur cting,
. -o----, -Ontaminated soils.

B -

7-1



D&D-28283 REV 0

This page intentionally left blank.



D&D-28283 REV 0

8.0 REFERENCES

) CFR 830, Subpart A, “Quality Assurance Requirements,” Title 10, Code of Federal
Regulations, Part 830, Subpart A, as amended.

40 C! _ 300, “National Oil and Hazardous Substances Pollution Contingency Plan,”
Appendix B, “National Priorities List,” Title 40, Code of Federal Regulations, Part 300,
as amended.

~.mprehensive Environmental Response, Compensation, anc ~ “ability Act of 1980,
42 USC 9601, et seq.

D&D-27257, 2006, Data Quality Objectives ~ ummary Report for Nonintrusive Characterization
o) 13A and Bin 3B Waste Sites in the 200 V-2  rerable ~"1t, T Hanford,
Inc., Richland, Washington.

D&D-28379, 2006, Geophysical Investigations Summary Report; 200 Area Burial Grounds:
218-C-9, 218-E-2A, 218-E-5, 218-E-5A, 218-E-8, 218-W-1A, 218-W-2A, and 218-W-11,
Rev. 0, prepared by CH2M HILL, Inc., for Fluor Hanford, Inc., Richland, Washington.

DOE' 1414.1C, Quality Assurance, as amended, U.S. Department of Energy, Washington, D.C.

'OE/RL-88-21, 2002, Hanford Facility Dangerous Waste Part A Permit Application, Rev. 31,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2004-60, 2004, 200-SW-1 Nonradioactive Landfills and Dumps Group Operable Unit
and 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit Remedial
Investigation/Feasibility Study Work Plan, Draft A, U.S. Dcpartment of Energy, Richland
Operations Office, Richland, Washington.

Ecology 9449, 1995, Guidance on Sampling and Data Analysis Methods, Washington State
Department of Ecology, Olympia, Washington.

~ology and DOE, 2005, 200-SW-1 and 200-SW-2 Collaborative Workshops, Agreement,
Completion Matrix, and Supporting Documentation, Final Product, (Correspondence
Control No. 0064527), Washington State Department of Ecology and U.S. Department of
Energy, Richland Operations Office, Richland, Washington, April 18.

Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order,
2 vols., Washington State Department of Ecology, U.S. Environmental Protection
Agency, and U.S. Department of Energy, Olympia, Washington, as amended.

EPA/240/B-01/003, 2001, EPA Requirements for Quality Assurance Project Plans, EPA QA/R-S,
U.S. Environmental Protection Agency, Quality Assurance Division, Washington, D.C.

8-1



D&D-28283 K.V 0

'Af240,..-C /004, 2002, Guidance on Environmental Data Verification and Data Validation,
EPA QA/G-8, Office of Environmental Information, U.S. Environmental Protection
Agency, Washington, D.C.

EPA/540/G-89/004, 1988, Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA, Interim Final, OSWER 9355.3-01, Office of Solid Waste and
Emergency Response, U.S. Environmental Protection Agency, Washington, D.C.

HAB, 2002, Report of the Exposure Scenarios Task Force, Hanford Advisory oard, Richland,
Washington.

Hanford Environmental Information System, Hanford Site database.
Hanfo  Site maps and drawings.
e H 116, Industrial Burial _ ouna '8-W-I1A
o H-2-33564, Dry Waste Disposal Caisson in 218-W-4 Site
o H-2-33692, Dry Waste Disposal Caisson in 218-W4 Site (sic)

Klein, K. A., D. _.. __nan, and M. A Wilson, 2002, “Consensus Advice #132: Exposure
Scenarios Task Force on the 200 Area,” (letter to Mr. Todd Martin, Hanford Advisory
Board, from Keith A. Klein, U.S. Department of Energy; David R. Einan,
U.S. Environmental Protection Agency; and Michael A. Wilson, State of Washington,
Department of Ecology), Richland, Washington, July 11.

National Environmental Policy Act of 1969, 42 USC 4321, et seq.
Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

RHO-72710-82-167, 1982, “Final Report: 218-E-1 Dry Waste Burial Ground Characterization
Survey,” (letter to W. F. Heine, Environmental Control, from R. B. Kasper,
Hydrc ——ology Unit), Rockwell Hanford Operations, Richland, Washington,

1 rember 10.
Solid Waste Information and Tracking System, Hanford Site database.

SW-846, 1999, . .st Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third
" ition; Final Update I1I-A, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington, D.C. Latest updated methods are

online at -~ w.epa.gov/SW-846/main.htm .



D&D-28283 REV 0

DISTRIBUTION
Onsite
1 U.S. Department of Energy
Richland Operations Office
DOE Public Reading Room H2-53
1 P--ific Northwest National Labewt~ry
Hanford Technical Library P8-55
1 - ginInformation Technology
Document Clearance H6-08

Distr.-1



D&D-28283 REV 0

This page intentionally left blank.

Distr.-2



Coaok, Svivia V

From: yddy, Francis M

Sent: Thursday, January 24, 2008 3:53 PM

To: Cook, Sylvia V

Subject: FW: Admin Record -- Document Submittals

Please add these documents to the Administrative Record. Thanks.

Frank Roddy

From: Berlin, Gregory T

I & Wednesday, January 23, 2008 4:55 PM
To: Roddy, Francis M

Cc: Cook. Svlvia V; Berlin, Greg T

Subject: FW:, in Record -- Document Submittals

Frank -- would like to have the following documents submitted to the AR. If you agree with this action, | ‘ase
forward is note to Sylvia Cook to signify your approval.
Thanks,

Greg

2006, Sampling and Analysis Instruction for Nonintrusive Characterization of Bin 34 and Bin 3B

Waste Site =~ """ 7772 Operable Unit, Rev. 0 Reissue, Fluor Hanford, Inc., Richland, Washington.
Accession 1 IDMS)

D&D-30708, 2006, Geophysical Investigations Summary Report; 200 Areas Burial Grounds: 218-E-1, 21§-
E-24, 218-E-8, 218-E-12* ~"° ™ " ~'8-W-2, 218-W-3, and 218-W-11, Fluor Hanford, Inc., Richland,
Washington. Accession # IDMS)

SGW-33253, Data Quality Objectives Summary Report for [ ~» A1l in tho INO-SW-1 gnd 200-SW-2 Operable
Units, Fluor Hanford, Inc., Richland, Washington. Accession IDMS)





