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6. CONCLUS DNS AND PATH FORWARD

The 200-LW-1 and 200-LW-2 OUs will be remediated under the CERCLA process.

These OUs include RCRA past-practice waste sites: therefore, RCRA compliance will be
documented and achieved through completion of the CERCLA process, and additional
documentation to support the Hanford Facility RCRA Permit (W A7890008967) will be
completed as described in the Implementation Plan (DOE/RL-98-28). Tasks to be completed
following this RI include preparing an FS, a CERCLA Proposed Plan, and a CERCLA record of
decision (ROD). CERCLA-RCRA integration is consistent with the provisions contain'  in the
Tri-Party Agreement.

6 C( CLUSIC
The purpose of this RI report was to perform the following:

1. Determine if sufficient data have been collected to support risk assessment and remedial
decision making

19

Estimate risks at the representative waste sites based on the data collected during the R1
and other existing data

3. Determine if any treatability investigations are required
4. Determine the need to proceed with an FS

5. Determine those constituents and site-specific considerations that need to be addressed in
the FS.

The first purpose was met for the 216-S-20 Crib and the 216-Z-7 Crib; the data collected were of
sufficient quantity and quality to both st ort the risk assessment activities and proceed to the
FS to support evaluation of remedial temnatives and identify preferred remedial actions.

At the 216-T-28 Crib, incomplete soil recovery prevented samples from being collected and
analyzed from the shallow zone (0 to 4.6 m [0 to 15 ft]). However it is anticipated that the major
zones ( contamination are below 4.6 m (15 ft), because the bottom of the crib is located just
below 4.6 m (15 ft). In addition, similarities in the 216-T-28 Crib, the 216-S-20 Crib, and the
216-Z-7 Crib construction and inventories suggest that there is a similar risk associated with the
216-T-28 Crib. Therefore, it has been determined that the data collected at the 216 28 Crib
also are of sufficient quantity and quality to support risk-assessment activities and t roceed to
the FS to support evaluation of alternatives.

The second, third, and fourth purposes were achieved by estimating risk to human health
(described in Chapter 5.0), which includes screening potential ecological risk and evaluating the
impact to groundwater from those COPCs identified during the RI. Evaluation of the data
collected during the RI concluded that no treatability investigations are required at this time.
These risk estimates indicate that human health risks, evaluated under an industrial land-use
scenario, are at acceptable levels at two of the three representative sites and will not require an
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capture the down-hole radiometric signature at the three boreholes and six direct-push he s
completed during the RI. Other than this geophysical data, no additional data were collected at
these sites during the RI, because the DQO summary reports (BHI-01589 and WMP-18098)
indicate that the information collected before the RI in addition to the geophysical data collected
during the RI is sufficient for remedial decision making.

6.2.1.1 Contaminant Distribution ! )dels and Exposure Models

The conceptual contaminant distribution models and the conceptual exposure model developed
in the Work Plan (DOE/RL-2001-66) were revised based on the data obtained during the RI and
other data-collection activities. The contaminant distribution models are presented in

Chapter 3. but generally can be described as follows.

o Contamination associated with less mobile contaminants of concern, such as cesium,
plutonium, and strontium, are detected in the highest concentrations near the b om of
the waste sites.

« Contaminant concentrations generally decrease with depth below the waste site bottom.
e Most of the contamination remains igh in the vadose zone above the water table.

o Highly mobile contaminants of concern, such as technetium and tritium, have passed
through the vadose zone and are detected sporadically across the vadose zone in low
concentrations.

The exposure pathway model for the OUs is presented in Chapter 5.0 and generally is
summarized as foilows.

» Potentially contaminated media are shallow-zone soils, deep-zone soils, biota, and
groundwater. '

» Potential receptors are mainly current and future workers (based on the curre  land-use
assumptions) and terrestrial biota.

» Exposure pathways are ingestion, dermal contact, inhalation, and exposure to external
ri ation.

The contaminant distribution models in this RI report generally have changed very little from the
models in the Work Plan (DOE/RL-2001-66) with respect to the distribution of contamination.
However, the models were updated to better depict the nature and vertical extent of
contamination relative to the physical setting. The revised models identify the specific
contaminants present, contaminant concentrations, and the vertical extent of contamination
relative to the water table.

The conceptual model contains the following media types:

o Surface soils or shallow-zone soils from 0 to 4.6 m (0 to 15 ft) bgs
» Subsurface soils or deep-zone soils from O m to groundwater
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Priorities List”). Verification sampling will be performed after the remedial action is complete
to determine if ROD requirements ave been met and if the remedy was protective of human
health and the environment. Additional guidance for confirmatory and verification sampling is
provided in Section 6.2 of DC /RL-98-28.

The remedial design report/remedial action work plan will include an integrated schedule of
remediatic activities for waste sites and releases covered by the ROD or RODs. The available
options for remedy implementation throughout the 200 Areas will be explored during the course
of the RI/FS process and may be reflected in the remedial action work plan. Following the
completion of the remediation activity, closeout activities will be performed  discussed in
Section ~ 4 of DOE/RL-98-28.

6-9









DOE/RL-2005-61 DRAFT A

This page intentionally left blank.

6-12



DOE/RL-2005-61 DRAFT A

7.0 I FERENCES

40 CFR 141, “National Primary Drinking Water Regulations,” Title 40, Code of Federal
Regulations, Part 141, as amended.

40 CFR 300, “National Oil and Hazardous Substances Pollution Contingency Plan,” Title 40,
Code of Federal Regulations, Part 300, as amended.

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

64 FR 61615, “Record of Decision: H ‘ord Comprehensive Lair ~ ""3e P°  Environmental
Impact Statement (HCP EIS),” Federal Register, Vi 64, No. 218, pp. 61615-61625,
November 12, 1999.

ANL, 2002, RESRAD for Windows, Version 6 ~~, Environmental Assessment Division, Argonne
National Laboratory, Argonne, Illinois.

ANL/EAD-4, 2001, User’s Manual for RESRAD, Version 6, Argonne National Laboratory,
Environmental Assessment Division, Argonne, Illinois.

ANL/EAIS-8, 1993, Data Collection Handbook to Support Modeling Impacts of Radioactive
Material in Soil, Environmental Assessment and Information Sciences Division, Argonne
National Laboratory, Argonne, Illinois.

BHI-01589, 2002, Remedial Investigation DQO Summary Report for the 200-LW-1 300 Area
Laboratory Waste Group Operable Unit, Rev. 0, Bechtel Hanford, Inc., Richland,
Washington.

CCN 087338, 2001, “Environmental Restoration Program ALLARACT Demonstration for
illing — Drilling Activities Outside the Tank Fa 1s Fence Line on the Hanford Site,”
(Hanford Facility ALARACT Agreement Form, Environmental Restoration Program
ALARACT Demonstration for Drilling, reviewed by L. R. Curry, Bechtel Hanford, Inc.;
reviewed by M. J. Furman, U.S. Department of Energy, Richland Operations Office; and
approved by A. W. Conklin, Washington State Department of Health), Bechtel Hanford,
Inc., Richland, Washington, March 7.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
42 USC 9601, et seq.

D&D-25461, 2005, 200-LW-1 and 200-LW-2 Operable Units - Borehole Summary for Boreholes
in the 216-S-20, 216-T-28, and 216-Z-7 Cribs, Rev. 0, Fluor Hanford, Inc., Richland,
Washington.

D&D-26666, 2005, Data Quality Assessment Report for the 200-LW-1 and 200-LW-2 Operable
Units, Rev. 0, Fluor Hanford, Inc., Richl: i, Washington.

7-1






DOE/RL-2005-61 DRAFT A

DOE/RL-2001-66, 2001, Chemical Laboratory Waste Group Operable Units RI/F'S Work Plan,
Includes: 200-LW-1 and 200-LW-2 Operable Units, Rev. 0, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RL-2  1-66, 2002, Chemical Laboratory Waste Group Operable Units RI/FS Work Plan,
Includes: 200-LW-1 und 200-LW-2 Operable Units, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RL-2002-39, 2002, Standardized Stratigraphic Nomenclature for Post-Ringold Formation
Sediments Within the Central Pasco Basin, U.S. Department of Energy, Richland
Operations Office, Richiand, Washington.

DC™™" 2002 !, 2003, Remedial Investigation Report for the 200-TW-1 and 200-TW-2
Operable Units (includes the 200-PW-5 Operable Unit), Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

OE  _-2003-11, 2004, Remedial Investigation for the 200-CW-5 U Pond/ Z Ditches Cooling
Water Group, the 200-CW-2 S Pond and Ditches Cooling Water Group, the 200-CW-4
T Pond and Ditches Cooling Water Group, and the 200-CS-1 Steam Condensate Group
Operable Units, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-2003-23, 2005, Focused Feasibility Study for the 200-UW-1 Operable Unit, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2004-17, 2004, Remedial Investigation Report for the 200-CS-1 Chemical Sewer
Group Operable Unit, Rev. 0, U.S. Department of 1ergy, Richland Operations Office,
Richland, Washington.

DOE/RL-2004-24, 2004, Feasibilitv Study for the 200-CW-5 (U Pond/Z Ditches Cooling Water
Waste group), 200-CW-2 (S Pond and Ditches Cooling Water Waste Group), 200-CW-4
(T Pond and Ditches Cooling Water Waste Group), and 200-SC-1 (Steam Condensate
Waste Group) Operable Units, Draft A, U.S. Department of Energy, Ricl ind Operations
Office, Richland, Washington.

DOE/STD-1153-2002, 2002, A Graded Approach for Evaluating Radiation Doses to Aquatic
and Terrestrial Biota, DOE Technical Standard, U.S. Department of Energy,

Washington, D.C.

Drummond, M. E., 1992, The Future for Hanford: Uses and Cleanup, The Final Report of the
Hanford Future Site Uses Working Group, Richland, Washington.

Ecology 94-115, 1994, Natural Background Soil Metals Concentrations in Washington State,
Toxics Cleanup Program, Washington State Department of Ecology, Olympia,
Washington.

7-3



DOE/RL-2005-61 DRAFT A

Ecology 94-145, 2001, Cleanup Levels and Risk Calculations under the Model Toxics Control
Act Cleanup Regulation; CLARC, Version 3.1, Wasl 1gton State Department of Ecology,
Olympia, Washington.

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, 1991, Risk Assessment Guidance for Superfund, Vol. I, Human Health Evaluation Manual,
Supplemental Guidance: Standard Default Exposure Factors, (Interim Final), OSW R
Directive 9285.6-03, Office of Emergency and Remedial Response, Toxics Integration
Branch, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1992, Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER
Publication 9285.7-081, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington. .C.

A, 2002, Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Sites, OSWER 9285.6-10, Office of Emergency and Remedial
Response, U.S. Environmental Protection Agency, Washington, D.C.

=2A, 2003, Guidance for Developing Ecological Soil Screening Levels, OSWER Directive
9285.7-55, Office of Solid Waste and E  :rgency Response, U.S. Environmental
Protection Agency, Washington, D.C.

EPA, 2004, EPA Region 3 Risk Based Concentration (RBC) Tables, October 2004 Update.
available on the Internet at www.epa.gov/reg3hwmd’~~'-/>r~~~/index.htm .

EPA, 2004, Region 9 Preliminary Remediation Goals (PRG) 2004 Tables, available on the
Internet at “*p://www.epa.g~""~~710n(**/'va~*~‘sfund/ lex.htm

EPA/402/R-99/001, 1999, Cancer Risk Coefficients for Environmental Exposure to
Radionuclides, Federal Guidance Report No. 13, prepared by the Oak Ridge National
Laboratory for the Office of Radiation and Indoor Air, U.S. Environmental Protection
Agency, Washit  on, D.C.

EPA/530/D-98/001B, 1998, Human Health Risk Assessment Protocol for Hazardous Waste
Combustion Facilities, Volume 2, Appendix A, Office of Solid Waste and Emergency
Response, U.S. Environmental Protection Agency, Washington, D.C.

EPA/540/1-89/002, 1989, Risk Assessment Guidance for Superfund (RAGS), Volume I, Human
Health Evaluation Manual (Part A), Interim Final, OSWER Directive 9285.7-01A,
Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency,
Washington, D.C.



DOE/RL-2005-61 DRAFT A

EPA/540/R-92/003, 1991, Risk Assessment Guidance for Superfund: Volume [ -- Human Health
Evaluation Manual (Part B. Development of Risk-Based Preliminary Remediation
Goals), Interim, Publication 9285.7-01B, Office of Solid Waste and Emergency
Response, U.S. Environmental Protection Agency, Washington, D.C.

EPA/540/R-96/018, 1996, Soil Screening Guidance: Users Guide, Directive 9355.4-23, Office
of Solid Waste and Emergency Response, U.S. Environmental Protection Agency,
Washington, D.C.

EPA/:  )/R-97/006, 1997, Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments, Interim Final, Office of Solid
W  eand Emergency! ponse, U.S. Environmental Protection Agency,
W Tiington, D.C.

EPA/540/R-97/036, 1997, Health Effects Assessment Summary Tables, FY 1997 Update, Office
of Emergency and Remedial Respc e, U.S. Environmental Protection Agency,
Washington, D.C., as amended.

EPA/540/R-99/005, 1999, Risk Assessment Guidance for Superfund, Volume I: Human Health
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)
Interim, U.S. Environmental Protection Agency, Washington, D.C.

EPA/600/P-92/003C, 1996, Proposed Guidelines for Carcinogen Risk Assessment,
U.S. Environmental Protection Agency, Washington, D.C.

EPA/600/P-95/002Fa, 1997, Exposure Factors Handbook, U.S. Environmental Protection
Agency, National Center for Environmental Assessment, Washington, D.C.

EPA/600/R-93/187a and b, 1993, Wildlife Exposure Factors Handbook, Vol. 1 &  Office of
! alth and Environmental Assessment, U.S. Environmental Protection Agency,
Washington, D.C.

EPA/630/R-92/001, 1992, Framework for Ecological Risk Assessment, U.S. Environmental
Protection Agency, Washington, D.C.

EPA/630/R-95/002F, 1998, Guidelines for Ecological Risk Assessment, U.S. Environmental
Protection Agency, Washington, D.C.

EPA/910/R-97/005, 1997, EPA Region 10 Supplemental Ecological Risk Assessment Guidance
Jor Superfund, U.S. Environmental Protection Agency, Region 10, Washington
Operations Office, Lacey, Washington.

GRP-EE-01-1.6, Environmental Information Systems - Survey Requirements and Techniques,
Fluor Hanford, Inc., Richland, Washington.

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

7-5



DOE/RL-2005-61 DRAFT A

HAL 132, 2002, “Exposure Scenarios Task . vrce on the 200 Area,” (letter to K. Klein,
H. Boston, J. lani, and T. Fitzsimmons from T. Martin), Hanford Advisory Board
Consensus Advice #132, Richland, Washington, June 7.

Hanford Environmental Information System, Hanford Site database.

Higley, K. A., S. L. Domotor, and E. J. Antonio, 2003, “A Probabilistic Approach to Obtaining
Limiting Estimates of Radionuclide Concentration in iota,” Journal of Environmental
Radioactivity, Vol. 66, pages 75-87.

HW-18700-DEL, 1951, REDOX Technical Manual, General Electric Company, Richland,
Washington.

Integrated Risk Information System (IRIS 2003), a database available through the EPA National
Center for  vironmental Assessment. http://www.epa.gov/iris/.

Jones, D., and S. L. Domotor, K. A. Higley, D. Kocher, a1 G. Bilya ' 2003, “Principles ai
Issues in Radiological Ecological Risk Assessment,” Journal of Environmental
Radioactivity, Vol. 66, pages 19-39.

Klein, K. A., D. R. Einan, and M. A Wilson, 2002, “Consensus Advice #132: Exposure
Scenarios Task Force on the 200 Area,” (letter to] . 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, ate of Washington,
Department of Ecology), Richland, Washington, Ji +11.

Migratory Bird Treaty Act (1918), 16 USC 703, et. seq.

NAD&3, 1991, North American Datum of 1983, National Geo tic Survey, Federal Geodetic
Control Committee, Silver Spring, Maryland, as revised.

NAVDS8, 1988, North American Vertical Datum of 1988, National Geodetic S1 ey, Federal
Geodetic Control Committee, Silver Spring, Maryland.

NL-2253, 1977, Ecology of the 200 Area Plateau Waste 1 nagement Environs: A Status
Report, Pacific Northwest Laboratory, Richland, Washington.

PNL-5506, 1986, Hanford Site Water Table Changes 195G wrough 1980, Data Observation and
Evaluation, Pacific Northwest Laboratory, Richland, Washington.

PNNL-6415, 2003, Hanford Site National Environmental Policy Act (NEPA) Characterization,
Rev. 15, Pacific Northwest National Laboratory, Ric! ind, Washington.

PN} 11217, 2000, STOMP - Subsurface Transport Over Multiple Phases: Theory Guide,
Pacific Northwest National Laboratory, Richland, Washington.

PNNL-11800, 1998, Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau
of the Hanford Site, Pacific Northwest National Laboratory, Richland, Washington.

7-6



DOE/RL-2005-61 DRAFT A

PNNL-12034, 2000, STOMP, Subsurface Transport Over Multiple Phases, Version 2.0, User's
Guide, Pacific Northwest National Laboratory, Richland, Washington.

PNNL-12261. 2000, Revised Hvdrogeology for the Suprabasalt Aquifer System 200-East Area
and Vicinity, Hanford Site, Washington, Pacific Northwest National Laboratory,
Richland, Washington.

PNNL-13033. 2000, Recharge Data Package for the [mmobilized Low-Activity Waste 2001
Performance Assessment, Pacific Northwest National Laboratory, Richland, Washington.

PN} -13116, 2000, Hanford Site Groundwater Monitoring for Fiscal Year 1999,
Pacific Northwest National Laboratory, Richland, Washington.

PNNL-13401, 2001, Hanford Site Groundwater Monitoring for Fiscal Year ~ 00, Pacific
Northwest National Laboratory, Richland, Washington.

PNDM  -13858, 2002, Revised Hvdrogeology for the Suprabasalt Aquifer Svstem, 200-West Area
and Vicinitv, Hanford Site, Washington, Pacific Northwest National Laboratory,
Richland, Washington.

PNNL-15070. 2005. Hanford Site Groundwater Monitoring for Fiscal Year 2004, Pacific
Northwest National Laboratory, Richland, Washington.

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, 3 vols., Rockwell Hanford Operations,
Richland, Washington.

Risk Assessment Information System (RAIS) database, prepared by Bechtel Jacobs Company
LLC, for the U.S. Department of Energy, Oak Ric : Operations Office, Oak Ridge,
Tennessee. Available ; http://nisk.Isd.ornl.eov/

RL-TPA-90-0001, 1998, Tri-Party Agreement Handbook Management Procedures, Guideline
Number TPA-MP-14, “Maintenance of the Waste Information Data System (WIDS),”
U.S. Department of Energy, Ricl ind Operations Office, Richland. Washington.

TNC, 1999, Biodiversity Inventory and Analysis of the Hanford Site, Final Report 1994-1999,
The Nature Conservancy of Washington, Seattle, Washington.

WA7T8 1008967, 1994, Hanford Facility RCRA Permit, Washington State Department of
Ecology, Olympia, Washington.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

WAC 173-340, “Model Toxics Control Act -- Cleanup,” Washington Administrative Code, as
amended, Washington State Department of Ecology, Olympia, Washington.

7-7




DOE/RL-2005-61 DRAFT A

WAC-173-340-200, “Definitions,” Washington Administrative Code. as amended, Washington
State Department of Ecology, Olympia, Washin: Hn.

WAC 173-340-720, “Ground Water Cleanup Standards,” Washington Administrative Code, as
amended, Washington State Department of Ecology, Olympia, Washington.

WAC 173-340-720(3), “Ground Water Cleanup Standards,” “Method A Cleanup Levels for
Potable Ground Water,” Washington Administrative Code, as amended, Washington State
Department of Ecology, Olympia, Washington.

WAC 173-340-720(4), “Ground Water Cleanup Standards,” “Method B Cleanup Levels for
Potable Ground Water,” Washington Administrative Code, as amend ~ Washington State
Department of Ecology, Olympia, Washington.

WAC 173-340-740, “Unrestricted Land Use Soil Cleanup Standards,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

WAC 173-340-740(6), “Unrestricted Land Use Soil Cleanup Standards,” “Point of Compl ce,”
Washington Administrative Code, as amended, Washington State Department of Ecology,
Olympia, Washington.

WAC 173-340-740(7), “Unrestricted Land Use Soil Cleanup Standards,” “Compliance
Monitoring,” Washington Administrative Code, as amended, Washington State
Department of Ecology, Olympia, Washington.

WAC 173-340-745, “*Soil Cleanup Standards for Industrial Properties,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

WAC 173-340-747, “Deriving Soil Concentrations for Groun Water Protection,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

WAC 173-340-747(4), “Deriving Soil Concentrations for Groun Water Protection,” “Fixed
Parameter Three-Phase Partitioning Model,” Washington Administrative Code, as
amended, Washington State Department of Ecology, ¢ /mpia, Washn  Hn.

WAC 73-340-750(4), “Cleanup Standards to Protect Air Quality,” 1 :thod C Air Cleanup
Levels,” Washington Administrative Code, as amended, Washington State Department of
Ecology, Olympia, Washington.

WAC 173-340-900, “Tables,” Washington Administrative Code, as amended, Washington State
Department of Ecology, Olympia, Washington.

WAC 173-340-7493, “Site-Specific T¢ :strial Ecological . saluation Procedures,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

7-8



DOE/RL-2005-61 DRAFT A

WAC-232-12-297, “Fish and Wildlife, Department of,” “Permanent Regulations,” “Endangered,
Threatened, and Sensitive Wildlife Species Classification,” Washington Administrative
Code, as amended, Washington State Department of Fish and Wildlife, Olympia,
Washington.

WAC 246-290-310, “Department of Health.” *“Maximum Contaminant Levels (MCLs) and
Maximum Residual Disinfectant Levels (MRDLs),” Washington Administrative Code, as
amended, Washington State Department of Health, Olympia, Washington.

Washington Administrative Code, as amended, Washington State Department of Ecology,
Olympia, Washington.

Waste Information Data Svstem report. Hanford Site database.

WDOH/320-015, 1997, Hanford Guidance for Radiological Cleanup, Rev. 1, Washington State
Department of Health, Olympia, Washington.

WHC-EP-0883, 1995, Variability and Scaling of Hydraulic Properties for 200 Area Soils,
Hanford Site, Westinghouse Hanford Company, Richland, Washington.

WMP-18098, 2003, Data Quality Objectives Summary Report for the Designation of the
200-LW-1 and 200-LW-2 Operable Unit Investigation-Derived Wastes, Rev. 0, Fluor
- nford, Inc., Richland, Washington.

WNHP, 1998, Washington Rare Plant Species by County, Washington Natural Heritage
Program, Washington Department of Natural Resources, Olympia, Washington, available
on the Internet at www.dnr.wa.gov/nhp/.

7-9




DOE/RL-2005-61 DRAFT A

This page intentionally left bl:




DOE-RL-2005-61 DRAFT A

APPENDIX A

FREQUENCY OF DETECTION AND DATA SUMMARY TABLES




DOE-RL-2005-¢ DRAFT A

This page intentionally left blank.

A-il



DOE-RL-2005-61 DRAFT A

CONTENTS

Al.0 SAMPLE SIZE, EXPOSURE-POINT CONCENTRATIONS AND MAXIMUM
CONCENTRATIONS ..ottt et A-1
A2.0 MULTIPLE ANALYTICAL METHODS .....c.ccoiiiiiiiieie e A-2
A2.1 RADIOLOGICAL ANALYSES ...t A-2
A2.2 METALS ANALYSES ..ot A-4
A2.3 MISCELLANEQOUS ANALYSES ..ot A-4
A3.0 REFELLLNCES ..ottt ettt ene e e ene e e enneas A-7
APPENDICES
A-1  DATA SUMMARY TABLE ~ SHALLOW ZONE......c.coooiiiiiieee e AT-1
A-2  DATA SUMMARY TABLE ~ DEEP ZOD ..o AT-7
FIGURE
Figure A-1. Flow of Analytical Data in the 200-LW-1 and 200-LW-2 Operable Unit
Remedial InVeStiGation. ........coooiiiiiiii it e A-9
TABLES
Analytical Methods Used on Miscellaneous Analytes. ............ooovvevvevivieceeieeeeece e A-5
TabIE FEALUTES ...ttt sttt ettt ettt e eeee e e e st eeeereeasenseneens A-6

A-iii



AEA

bgs
Gamma
HEIS
ICP/MS
KPA

ou

Work Plan

DOE-RL-2005-61 DRAFT A

TERMS

alpha energy analysis

below ground surface

gamma spectroscopy method

Hanford Environmental Information System database
inductively coupled plasma/mass spectrometry

kinetic phosphorescence analysis

operable unit

DOE/RL-2001-66, Chemical Laborato  Waste Group Operable
Units RI/FS Work Plan; Includes 200-1 -1 and 200-LW-2
Operable Units

A-1v



DOE-RL-2005-61 DRAFT A

APPENDIX A
FREQUENCY OF DETECTION AND DATA SUMMARY TABLES

Tables A-1 and A-2 are summaries of laboratory data collected for the remedial investigation.
The tables are arranged in two sets. Table A-1 summarizes the data for shallow-zone soils,
consisting of analysis results for samples taken from the surface to 4.6 m (15 ft) below ground
surface (bgs) at the 216-S-20 Crib and the 216-Z-7 Crib. No soil samples were collected from
the shallow-zone at the 216-T-28 Crib. Table A-2 summarizes the data for deep-zone soils,

¢ sisting of analysis results for samples taken from the surface to the full depth of the borehole,
which varies among the representative waste sites.

Samples were included in the shallow-zone soil table (Table A-1) if any part of the depth interval
at which the sample was taken was at or above the 4.6 m (15-ft) bgs level.

The tables include the constituent, constituent class, reporting units, number of samples, number
of detects, frequency of detects, and minimum and maximum reported analytical result, if any.

In cases where no detection of any analyte occurred in a waste site’s shallow (Table A-1) or deep
(Table A-2) zone, the minimum and maximum constituent-specific reported detection limits or

a vity levels are given in the “Minimum Nondetected” and “Maximum Nondetected” columns
of the tables. For radiological analyses, if no radiological constituent-specific detection limit
was provided (or a zero was provided), the minimum detected activity in the Appendix B tables
was used as an estimate of the detection limit. The exposure point concentrations in Table A-1
and Table A-2 coincide with the maximum detected concentrations.

A1.0 SANV ESIZ ,EXPOSURE-POINT CONCENTRATIONS, AND
MAXIMUM CONCENTRATIONS

Laboratory sample sizes for the 200-LW-1 and 200-LW-2 Operable Unit (OU) representative
waste sites varied from one to three samples for different analytes at each depth. Infrequently,
sample sizes from the same depth could be larger (up to about six samples) for some constituents
(some radiological constituents, metals, miscellaneous organics, ammonia, cyanide, and pH) if
multiple analytical methods were applied (see Chapter A2.0) and/or if field duplicates or split
samples were collected. For laboratory-analyzed soil samples, one boring was performed per
site.

The maximum concentration in the depth range of interest (shallow or deep) was selected as the
exposure-point concentration. This is because sampling at the 200-LW-1 and 200-LW-2 OU
representative waste sites was designed to sample areas at which suspected soil contamination
had the highest probability of maximum concentration, based on historical knowledge about the
sites. This meets the criteria for direct comparison of soil sample concentrations with cleanup
levels under WAC 173-340-745(8), “Soil Cleanup Standards for Industrial Properties -
Compliance Monitoring.” There is documented, reliable information that the soil san es have
been taken from the appropriate locations. The Work Plan (DOE/RL-2001-66, Chemical
Laboratory Waste Group Operable Unit RI/FS Work Plan; Includes 200-LW-1 and 200-LW-2
Operable Units) documents how the location(s) of the maximum radiological contamination
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Analytical Methods Used on Miscellaneous Analytes.

Analyte Mftﬁ(?ds“ Comment
1-Butanol 8015, All results were nondetects. Largest detect used as maximum. All
8260 data were used to count the number of samples, detects, and
nondetects.
Oil and 413.1, Only one method at each depth at each site. Largest detect used as
Grease 9071 maximum. All .a were used to count the number of samples,
detects, and nondetects.
Ammonia 350.1, For ammonia and ammonium, either colorimetric or ion
and/or 350.3, chromatogr. 1y methods were used. Sample analysis was for
Ammonium | 300.7 ammonia and/or ammonium ion. All data were combined to
Ion provide coverage for the full length of borehole. Ammonia and
ammonium are not regulated under WAC 173-340; they are natural
plant nutrients.  owever, all data were used to count the number of
samples, detects, and nondetects.
Cyanide 335.2, For cyanide, either manual or automated colorimetric methods were
9010 used. Both methods predominantly meet the Work Plan
(DOE/RL-2001-66) accuracy and precision criteria with few quality
control failures; thus all data were combined for complete borehole
coverage and are equivalent for evaluation. Largest detect used as
maximum. All data were used to count the number of samples,
detects, and nondetects.
pH 150.1, For pH, all the methods are electrode methods. Method 150.1 was
9045 modified to handle soils in a manner consistent with Method 9045.
The methods are all equivalent. The pH is not a contaminant of
concern, but it affects properties of some other analytes.
Nitrogen as | 300.0, For nitrate and nitrite, colorimetric methods were used and nitrate
Nitrate and | 353.1, (300.0), nitrite (300.0), or combined nitrate/nitrite (353.1 and/or
Nitrite 353.2 353.2) were presented. All nitrate data were considered and the

maximum was selected; likewise all nitrite data were considered

and the maximum was selected.

“U.S. Environmental Protection Agency test methods. The 4-digit EPA methods are found in SW-846. Methods 150.1,
300.0. 335.2, 350.1, 350.3, 353.1, and 413.1 are found in EPA/600/4-79/020. Method 300.7 is found in
EPA/600/4-86/024. Method 353.2 is found in EPA/600/R-93/100.

DOE/RL-2001-66, Chetnical Laboratory Waste Group Operable Units RI/FS Work Plan; Includes 200-LW-1 and
200-LW-2 Operable Units, Rev. 0.

EPA/600/4-79/020, Methods of Chemical Analysis of Water and Wastes.

EPA/600/4-86/024, Development of Standard Methods for the Collection and Analysis of Precipitation.

EPA/600R-93/100., Methods for the Determination of Inorganic Substances in Environmental Samples.

SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update I1I-A.

WAC 173-340, “Model Toxics Control Act — Cleanup.”
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Table Features. (2 Pages)

Reference

SW-846, 1999, Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, Third
Edition; Final Updare 111-A

SW-846, 1999, Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, Third
Edition: Final Update 111-A

SW-846, 1999, Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, Third

Cdivinn- Binal Indare 111-A

DV -04U, 17T, 1edt menvws yur LValuatng dold
Waste: Physical/Chemical Methods, Third
Edition; Final Update I1I-A

SW-846, 1999, Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, Third
Edition; Final Update 11I-A

SW-846, 1999, Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, Third
Edition; Final Update 11I-A

SW-846. 1999, Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, Third
Edition; Final Update 111-A

ASTM D2216-98, 1998, Standard Test Method
for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

Analytical il
Method/ .
Definition
Term/ el

Abbreviation

8015 Determination of nonhalogenated
volatile organics by gas
chromatography

8082 Determination of polychlorinated
biphenyls by gas chromatography

8260 Determination of volatile organics
by gas chromatography/mass
spectromeat

8270 Determination ot semivolauie
organics by gas
chromatography/mass
nectrometry

9010 Determination of total and
amenable cyanide by colorimetry

9030 Determination of sulfides by
colorimetry

9071 Determination of oil and grease by

| solvent extraction

D2216 Determination of soil water
content

D2937 Determination of so1l density

ASTM D2937-001el, 2000, Standard Test
Method for Density of Soil in Place by the Drive-
Cylinder Method

A3.0

REFERENCES

ANL/EAD-4, 2001, User’s Manual for RESRAD, Version 6, Argonne National Laboratory,
Environmental Assessment Division, Argonne, Illinois.

ASTM D2216-98, 1998, Standard Test Method for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass, American Society for Testing and
Materi: :, West Conshohocken, Pennsylvania.

ASTM D2937-00el, 2003, Standard Test Method for Density of Soil in Place by the
Drive-Cylinder Method, American Society for Testing and Materials,
West Conshohocken, Pennsylvania.
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WAC 173-340-745(8), “*Soil Cleanup Standards for Industrial Properties - Compliance
Monitoring,” Washington Administrative Code, as amended, Washington State
Department of Ecology, Olympia, Washington.

WAC 173-340-747, “Deriving Soil Concentrations for Ground Water Protection,” Washington
Administrative Code, as amended, Washington State Department of Ecology, Olympia,
Washington.

WAC 173-340-900, “Tables,” Washington Administrative Code, as amended, Washington State
Department of Ecology, Olympia, Washington.

TERMS USED IN APPENDIX A TABLES

NOTE: Capitalization of the terms in this list follows what appears in the tables, not what is
industry correct.

AEA alpha energy analysis

AM americium

bgs below ground surface

Cl4 carbon-14

CM curium

COX combustion oxidation

CR6 chromium-6

CVAA cold vapor atomic absorption

D2216 ASTM D2216-98, Standard Test Method for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

D2937 ASTM D2937-001el, Standard Test Method for Density of Soil in Place
by the Drive-Cylinder Method

EPC exposure-point concentration

ETVDSK Eichrome (Industries) TEVA (filter) disk separation1

GC gas chromatography

GCMS gas chromatography mass spectrometry

GPC gas proportional counting

H3 tritium

HG mercury

IC ion chromatography

ICP inductively coupled plasma

ICPMS inductively coupled plasma mass spectrometry

IE ion exchange

ISO isotopic

KPA kinetic phosphorescence analysis

TE liquid liquid extraction

'TEVA (filter) is a trademark of Eichrome Industries, Inc., Deerfield, [1linois.
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LSC liquid scintillation counting
NI63 nickel-63
NO31 2 NO3/NO,
NP237 neptunium-237
| N polychlorinated biphenyl
PH (pH) acidity or alkalinity of an aqueous solution
PLATE electroplated
PRECIP precipitated
PU plutonium
SL. separation
SR strontium
SVOA semivolatile organic analysis
TC99 technetium-99
TH thorium
TOT total
TPH total petroleum hydrocarbon
R trace
U uranium
VOA volatile o nic analysis
WTPH W ‘ington total petroleum hyc carbon (Ecology 97-602, Analytical

Methods for Petroleum Hydrocarbons)
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APPEN 1IX B

DATA EVALUATION AND DATA SUMMARY TAl ES
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ASTM D2937-001el, 2000, Standard Test Method for Density of Soil in Place by the Drive-
Cylinder Method, American Society of Testing and Materials, West Conshohocken,

Pennsylvania.

DOE/RL-2001-66, 2002, Chemical Laboratory Waste Group Operable Units RI/F'S Work Plan,
Includes: 200-LW-1 and 200-LW-2 Operable Units, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

Ecology 97-602, 1997, Analvtical Methods for Petroleum Hydrocarbons, Washington State
Department of Ecology, Olympia, Washington.

EPA/600/4-79/020, 1983, Methods of Chemical Analysis of Water and Wastes, Office of
Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio.

EPA/600/4-80/032, 1980, Prescribed Procedures for Measurement of Radioactivity in Drinking
Water, Environmental Monitoring  d Support Laboratory, U.S. Environmental
Protection Agency, Cincinnati, Ohio.

EPA/600/4-86/024, 1986, Development of Standard Methods for the Collection and Analysis of
Precipitation, U.S. avironmental Protection Agency, Washington, D.C.

EPA/600/4-91/010, Methods for the Determination of Metals in Environmental Samples, Office
of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio.

EPA/600/R-93/100, Methods for the Determination of Inorganic Substances in Environmental
Samples, Office of Research and Development, U.S. Environmental Protection Agency,

Cincinnati, Ohio.

EPA/600/R-96/084, 2000, Guidance for Data Quality Assessment, Practical Methods for Data
Analysis, EPA QA/G-9, QA00 Update, U.S. Environmental Protection Agency,
Washington, D.C.

GRP-EE-01-1.22, 2003, Data Quality Assessment, Fluor Hanford, Inc., Richland, Washington
Hanford Environmental Information System, nford Site database.

HNF-20433, 2004, Data Validation Procedure for Chemical Analyses, Fluor Hanford, Inc.,
Richland, Washington.

HNF-20434, 2004, Data Validation Procedure for Radiochemical Analyses, Fluor Hanford, Inc.,
Richland, Washington.

SW-846, 1999, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third
Edition; Final Update I1I-A, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington, D.C.
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TOT
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electroplated

precipitated

plutonium

laboratory data qualifier

separation

Shaw Group, Inc., Geotechnical Laboratory, Oak Ridge, Tennessee
strontium

Severn rent Laboratories, Inc., Richland, Washington

Severn Trent Laboratories, Inc., St. Louis, Missouri

semivolatile organic analysis

SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, Third Edition; Final Update I1I-A

technetium-99

thorium

total

trace

uranium

volatile organic analysis

validation qualifier

Waste Sampling and Characterization Facility, Richland, Washington
Washingt« total petroleum hydrocarbon (Ect gy 97-602, Analytical
Methods for Petroleum Hydrocarbons)
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Table B2-7. Physical Properties for Borehole C4176 Samples (. 20 Crib)
Density % Moiswre % Sonus |
SAMPLE Shaw | Shaw Shaw
INTERVAL | SAMPLE ' 5537 DENSITY| D2316 | SW846 |
DEPTH | NUMBER ; Solid
(ft bgs) _ ke/m dry sample | wet sample ones
= Wet
72-74.5 B19443 014 1880f 29 | 28 T 972
151.5-154 |B19444 | 1701| 208% 197 | 165 835
191.5-194 [B19445 |  2191] 2292 6 57 1943
238-240.5 |B19446 1540 1500 3.7 R 96 5 _

B2-29
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