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TERMS

as low as reasonably achievable

applicable or relevant and appropriate requirement

biota concentration guide

below ground surface

counts per minute

Comprehensive Environmental Response, Compensation, and
Liability Act of 1980

Cleanup Levels and Risk Calculations under the Model Toxics
Control A Regulation (CLARC Version 3.1) (Ecology 94-145)
contaminant of concern

contamina of potential concern

CERCLA past-practice

disintegra ns per minute

U.S. Department of Energy

Washington State Department of Ecology

excess lifetime cancer risk

U.S. Environmental Protection Agency

Environm :al Restoration Disposal Facility
evapotranspiration

feasibility study

fiscal year

general response action

Final Hai rd Comprehensive Land-Use Plan Environmental
Impact S$i  :ment (DOE/EIS-0222-F)

Hanford Engineering Development Laboratory

International Atomic Energy Agency

institutional control

International Commission on Radiological Protection

200 Areas Remedial Investigation/Feasibility Study
Implementation Plan — Environmental Restoration Progr.
DOE/RL-98-28

in situ vitrification

maximum contaminant level

maintain existing soil cover

monitc  1atural attenuation

notap; ole

“National OQil and Hazardous Substances Pollution Contingency
Plan” (40 CFR 300)

National 1vironmental Policy Act of 1969

“National Priorities List” (40 CFR 300, Appendix B)

U.S. Department of Energy, Office of River Protection
operable unit

Plutonium Finishing Plant

Plutoniw1 [solation Facility






If You Know
Length
inches
inches
feet

rds
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

DOE/RL-2004-24 DRAFT A

METRIC CONVERSION CHART

Into Metric Units

Multiply By

25.4
2.54
0.305
0.914
1.609

6.452
0.093
0.0836
2.6
0.405

28.35
0.454
0.907

5

15

30
0.24
0.47
0.95
3.8
0.028
0.765

subtract 32,
then
multiply by
5/9

37

To Get

millim¢ s
centl
Meters
Meters
kilometers

sq. centimeters
sq. meters

sq. meters

sq. k 1 lers
hectares

grams
kilograms
metric ton

liters

liters

lite

cubic meters

cubic meters

Cel ;

millibecquerel

xii

Onut of Metric Units

If You Know Multiply By To Get
Length
millimeters 0.039 inches
centimeters 0.394 inches
meters 3.281 feet

sters 1.094 yards
kilometers 0.621 miles
Area
sq. centimeters 0.155 sq. inches
sq. meters 10.76 sq. feet
sq. meters 1.196 sq. yards
sq. kilometers 04 sq. miles
hectares 247 acres
Mass (weight)
grams 0.035 ounces
kilograms 2.205 pounds
metric ton 1.102 ton
Volume
milliliters 0.033 fluid ounces
liters 2.1 pints
liters 1.057 quarts
liters 0.264 gallons
cubic meters 35.315 cubic feet
cubic meters 1.308 cubic yards
Temperature
Celsius multiply by Fahrenheit

9/5, then add
32

Radioactivity
millibecquerel 0.027 picocuries
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Ecology, EPA, and DOE, 1989, Ha: rd Federal Facility Agreement and Consent Order,
2 vols., Washington State « 1 :nt of Ecology, U.S. Environmental Protection
Agency, and U.S. Department ¢ nergy, Olympia, Washington, as amended.

EPA/540/G-89/004, 1988, Guidance fc nducting Remedial Investigations and Feasibility
Studies under CERCLA, (1 i 1al), OSWER 9355.3-01, Office of Solid Waste and
E ergency Response, US mental Protection Agency, Washington, D.C.

National Environmental Policy Act of 1 ), 42 USC 4321, et seq.

Resource Conservation and Recovery A. of 1976, 42 USC 6901, et seq.
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Figure 1-1. Location of the Hanford S nd the 200-CW-5 Operable Unit, 200-CW-2 Operable
Unit, 200-CW-4 Operable! | and 200-SC-1 Operable Unit Waste Sites.
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DOI

216-U-11 Ditch 207-S Retention Basin
216-U-14 Ditch 216-S-172 C¢
207-U Retention Basin Structure
216-W-LWC Crib 2904-S§ G ol

Structure
200-W-84 Process Sewer

2904-S-1 Control
UPR-200-W-111 Sty re
UPR-200-W-112 216-8-171 Control
200-W-102 Process Sewer | Structure
216-Z-1D Ditch 216-S-16D Ditch
216-Z-19 Ditch UPR-2 -W-124

UPR-200-W-110
216-Z-20 Ditch
216-Z-11 Ditch
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216-T-1 Ditch
216-T-4-1D Ditch
216-T-4-2 Ditch

207-T Retention Basin
200-W-88 Process Sewer
216-T-12 Trench

216-A-6 Crib
216-A-30 Crib
216-S-25 Crib
UPR-200-E-19
UPR-200-E-21
UPR-200-E-29

200-E-113 Process
Sewer

216-A-37-2 Crib
216-B-55 Crib

216-B-64 Retention
Basin

216-T-36 Crib
200-W-79 Pipeline
207-Z Retention Basin

207-A North Retention
Basin

OU = operable unit
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CH! TER 2.0 TERMS

gs below ground surface
c/min counts pern ute
d/min disintegrations per minute
CERCLA Comprehensive Environmental Response, Compensation, and
Liability A 1f 1980
DOE U.S. Department of Energy
ELCR excess fet e cancer risk
EPA U.S. Environmental Protection Agency
FS feasibility study
FY fiscal year
HEDL Hanford E  ineering Development Laboratory
MCL maximum ntaminant level
N/A not applici ¢
ORP U.S. Department of Energy, Office of River Protection
ou operable
PFP Plutoniurr  inishing Plant
PIF Plutoniunr  olation Facility
PRG preliminan  -emediation goal
PUREX Plutonium-Uranium Extraction Plant
PVC polyvinyl chloride
ATDU Radioactive Acid Digestion Test Unit
RBC risk-based concentration
RECUPLEX Recovery of Uranium and Plutonium by Extraction Plant
REDOX Reduction-Oxidation Plant
RESRAD RESidual RADioactivity (dose model)
RI reme 2l investigation
RLS radionuc le logging system
SLERA screening-level ecc ~ zical risk assessment
STOMP Subsuri  [ransport Over Multiple Phases (code)
TBP tributyl  sphate
TEDF Treated  uent Disposal Facility
TPH total pe  um hydrocarbon
Tri-Parties U.S. epartnk .of Energy, U.S. Environmental Protection
Agency, and Washington State Department of Ecology
UPR unplanne -elease
URM Underground Radioactive Material (are
WIDS Waste iformation Data System
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Whiting, W. ., 1988, “Unusual tence R ort, Public Information Release,”
(Westinghouse Hanford ( any Correspondence No. 8856882), Westinghouse
Hanfi 1Company, Richl Vashington.

WNHP, 1998, Washington Rare Plant Snecies bv Countv. Washington Natural Heritace
Program, availal :a
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Figure 2-12. North-South Gec gic Cross Section through the 216-T-26 Crib.
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Figure 2-14. General Conceptual Exposure Model.
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Tahle 2-1 T.ithofacies of the Cold Creek TTnit

background gamma activity.

Fine- to coarse-grained, calcium carbonate Calcic paleosol Highly weathered subunit of
cemented. Consists of basaltic to quartzite gravels, the Plio-Pleistocene unit/
sands, silts, and clay that are cemente with one or caliche, calcrete.

more layers of secondary, pedogenic calcium

carbonate.

Coarse-grained, m ili > Consists yunded, Mainstream alluvium Distantly derived subunit of
quartzose to gneissic clast-supported le- to the Plio-Pleistocene unit/
cobble-size gravel with a quartzo-feldspathic sand pre-Missoula flood gravel.
matrix.

Coarse-grained, angular, basaltic. Consists of Colluvium New facies designation for the
angular, clast- to matrix-supported basaltic gravel in Pasco Basin.

a poorly sorted mixture of sand and silt with

stratification. Calcic paleosols may be present.

Coarse-grained, round basaltic lithofacies. Sidestream alluvium Locally derived subunit of the

Plio-Pleistocene unit.

NOTE: Based on DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for Post-Ringold Formation

Sediments Within the Central Pasco Basin.
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4 ft) of clean soil, surface

tabilized in 1997. The
dimensions are 12.2 by 4.6 m
40 by 15 ft) and 3.1 m (10 ft)
deep.

Eludge is covered with 1.2 m

6.
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Table 2-2. Representative Sites and Associated Analogous Waste Sites. (17 Pages)

on the amount (21 m” |27 yd~]) and torm ot matenal ~>~~sed (siudge vs. liquia).

Groundwater impact is bounded by the 216-U-14 Dit swever, because of the low volume of material disposed and waste
form (sludge vs. liquid), groundwater impact will be - nal,

UPR-200-
W-112

[UPR-200-W-112 is a UPR areal
consisting of a narrow trench
within 3.1 m (10 fi) to the
207-U North Retention Basin
concrete wall. It wasused
lonce, sometime in the 1960s.
It was dug to bury
pproximately 21 m® (27 yd®)
f sludge scraped from the

ttom of the south side of
07-U Retention Basin. The
ludge is covered with 1.2 m
4 ft) of clean soil, surface
tabilized in 1997. The
dimensions are 12.2 by 4.6 m
40 by 15 ft) and 3.1 m (10 ft)
deep.

This UPR area received sludge
moved from the
07-U Retention Basin.

[UPR-200-W-112 is analogous to the 216-U-14 Ditch as indicated by process history and is analogous because of the following.
1
2.

Construction is similar (unlined) but configuration is different (sludge disposal trench vs. liquid transfer ditch).

UPR-200-W-112 received waste from the 221-U Building, similar to the 216-U-14 Ditch; however, the waste deposited in
UPR-200-W-112 was siudge deposited in the 207-U Retention Basin.

The contaminant inventory is bounded by the 216-U-14 Ditch.
The geology of both sites is similar.

The extent of contamination spread is bounded by the 216-U-14 Ditch but will be significantly less for UPR-200-W-112 based
on the amount (21 m’ [27 yd*}) and form of material disposed (sludge vs. liquid).

Groundwater impact is bounded by the 216-U-14 Ditch; however, due to the low volume of material disposed and waste form
(sludge vs. liquid), groundwater impact will be minimal.
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ARAR
BCG
CERCLA

CLARC

COC
COPC
DOE
ELCR
EPA
FS
HCP

IAEA
ICRP

Implementation Plan

MCL
N/A
NEPA
ou
PRG
RAO
RCRA
RESRAD
ROD

RI
STOMP
TSD
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C]l \PTER 3.0 TERMS

ap; cable or relevant and . propriate requirement

biota concentration guide

Comprehe ive Environmental Response, Compensation, and
Liability Act of 1980

Cleanup Levels and Risk Calculations under the Model Toxics
Control.  Regulation (CLARC Version 3.1) (Ecology 94-145)
contamir  of concern

contamir  of potential concern

U.S.Der  nent of Energy

excess i ne cancer risk

U.S. Env  imental Protection Agency

feasibility study

Final -d Comprehensive Land-Use Plan Environmental
Impac ment (DOE/EIS-0222-F)

Intern Atomic Energy Agency

Intern Commission on Radiological Protection

200 Areas Remedial Investigation/Feasibility Study
Implemer ‘ion Plan — Environmental Restoration Program,
DOE/RL -28

maximum contaminant level

not appli  le

National Environmental Policy Act of 1969
operable unit

preliminary remediation goal

remedial action objective

Resourc.  nservation and Recovery Act of 1976
RESiduz  ADioactivity (dose model)

recc ) cision

remedial  estigation

Subsurface Transport Over Multiple Phases (code)
treatment, storage, and/or disposal (unit)
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The RAOs will be finalized in the ROD for these waste sites. Achievement of the RAOs will be
described in the remedial design report/remedial action work plan to be prepared after the ROD
is approved. For the purposes of this FS o determine PRGs), RAO 1 is assumed to be achieved
for radionuclides by prevention or reduction of risks from exposure to waste or contaminated soil
that exceeds 500 mrem/yr above background for DOE site workers for a period of 50 years from
the present and 15 mrem/yr above background for a person who receives maximum exposure
under an industrial exposure scenario for the period from 50 years to 1,000 years after final
remediation. For carcinogenic chemicals, the first RAO will be achieved by prevention or
reduction of risks from waste or contaminated soil in an industrial scenario such that the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
excess lifetime cancer risk (f CR) go of 10 to 10™* cancer risk for carcinogens is not
exceeded. For non-carcinogenic chemicals, RAO 1 is defined as prevention or reduction of risks
from direct contact with waste or contaminated soils that exceed a hazard quotient or a hazard
index of 1. For ecological receptors, exposure to wastes or soil contaminated with radionuclides
will be prevented or reduced such that dose rates shall not exceed 0.1 rad/day for terrestrial
organisms and 1.0 rad/day for aquatic ¢ nisms and terrestrial plants. Exposure of ecological
receptors to wastes or soil contaminated with nonradiologic: constituents will be prevented or
reduced so that the hazard quotient and hazard index do not exceed 1.

RAO 2 is satisfied if the following conditions are met; soil concentrations are below WAC 173-
340-747, “Deriving Soil Concentrations for Ground Water Protection,” groundwater protection
methods or the flux of cor1 iminants i > groundwater are reduced to an amount that, in the
absence of other groundwater contaminant sources already present from up-gradient sources,
results in groundwater concentrations below the MCL.

RAOs 3, 4, and 5 will be achieved by meeting RAOs 1 and 2; by implementing existing
Hanford Site standards for protection of cultural resources, wildlife habitat, and industri:
workers; and by continuing to enforce existing institutional controls and monitoring
requirements.

3.5 PRELIMINARY REMEDIATION »JALS

The PRGs are based on attainment of acceptable levels of human health and ecological risk.
Typically, PRGs are identified for individual hazardous substances identified as COCs. COCs
are the subset of the contaminants sted as COPCs, in Appendix C, Table C-1, that were
determined by the ri  assessment in Section 2.6, to exceed applicable standards. If multiple
contaminants are present at a site, the  tability of ~  individual PRGs as final cleanup values
protective of human health and the en  onment is evaluated based on site-specific information
and the potential for contaminant interaction.

Meeting these PRGs and the potential ARARs and, by extension, achieving RAOs, can be
accomplished by reducing concentrations (or activities) of contaminants to remediation goal
levels or by eliminating potential exposure pathways/routes. Contaminant-specific and numeric
soil and particulate PRGs for direct exposure and protection of groundwater typically are
presented as concentrations (milligrams per kilogram or mi  grams per cubic meter) or
radioactivity (picocuries per gram), respectively. Final remedial action goals develope from the
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EPA/540/R-00/007, 2000, Soil Screenir  Guidance for Radionuclides: User’s Guide,
OSWER 9355.4-16A, Office of lid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington, D.C.

EPA/540/R-99/006, 1999, Radiati sk Assessment At CERCLA Sites: Q & A,
Directive 9200.4-31P, Office of Emergency and Remedial Response, Office of Ra ation
and Indoor Air, U.S. Environmental Protection Agency, Washington, D.C.

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

IAEA 332, 1992, Effects of Ionizing Ra  tion on Plants and Animals at Levels Implied by
Current Radiation Protection S  dards, Tec] tal Report Series No. 332, International
Atomic Energy Agency, Vienna, Austria.

ICRP-26, 1977, Recommendations of the International Commission on Radiological Protection,
International Commission  Radiological Protection, Pergamon Press, New York.

ICRP-60, 1990, Recommendations of the International Commission on Radiological Protection,
International Commissi  on Radiological Protection, Pergamon Press, New York.

National Environmental Policy Act of I 9, 42 USC 4321, et seq.

NBS Handbook 69, 1963, Maximum P. nissible Body Burdens and Maximum Permissible
Concentrations of Radionuclides in Air or Water for Occupational Exposure,
U.S. National Bureau of Standards, Washington, D.C.

ORNL/TM-13141, 1995, Effects of Ionizing Radiation on Terrestrial Plants and Animals:
A Workshop Report, Oak Ridge National Laboratory, Oak Ridge, Tennessee.

PNNL-6415, 1996, Hanford Site Natio =~ Environmental Policy Act (NEPA) Characterization,
Rev. 8, Pacific Northwest Natic [ Laboratory, Richland, Washington.

PNNL-11217, 1996, STOMP Subsurface Transport Over Multiple Phases Theory Guide, Pacific
Northwest National Laboratory, ichland, Washington.

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

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

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

WAC 173-340-745, “Soil Cleanup Standards for Industrial Properties,” Washington

Administrative Code, as amend , Washington State Department of Ecology, Olympia,
Washington.
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CHAPTER 4.0 TERMS

U.S. Department of Energy

Environmental Restoration Disposal Facility
evapotranspiration

feasibility study

general response action

200 Areas Remedial Investigation/Feasibility Study
Implementation Plan — Environmental Restoration Program,
DOE/RL-98-28

in situ vitrification

remedi: action objective

Resource Conservation and Recovery Act of 1976
remedi: investigation
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to minimize moisture infiltration and biointrusion, considering long-term variations in Hanford
Site climate.

A 4-year (fiscal years 1995 through 199! reatability test was completed successfully on a
prototype of the Hanford Barrier constrv  :d in fiscal year 1994 over the 216-B-57 Crib.
The primary purpose of the test was to document surface barrier constructability, construction
costs, and physical and hydrologic performance in support of remed  decision making and
remediation at similar waste sites at the ] inford Site. The results of the treatability test are
reported in DOE  1.-99-11, 200-BP-1 Prototype Barrier Treatability Test Report. Results
monstrate that the barrier is easily constructed with standard construction equipment,
performance criteria have been met or exceeded, and the Hanford Barrier and associated design
components are highly effective. Subsequent to the treatability test, monitoring activities have
continued at the barrier. Results of the 1 mnitoring activities are reported in annual letter reports,
the most recent being CP-14873, 200-BP-1 Prototype Hanford Barrier Annual Monitoring
Report for Fiscal Year 2002.

The ET barriers have been and continue to be evaluated within the DOE complex (Sandia
[ational Laboratory, Los Alamos National Laboratory, Idaho National Engineering and
Environmental Laboratory, Nevada Test Site, Hanford Site), and by the U.S. Environmental
Protection Agency. The Alternative Cover Assessment Program, sponsored by the
U.S. Environmental Protection Agency, is evaluating a number of field-scale test covers
throughout the United States. Results to date indicate that alternative barrier designs at semarid
and arid sites generally exhibit little percolation (Albright et al., 2003, “Examining the
Alternatives”).

Considering the level of supporting documentation and Hanford Site-specific field data that
demonstrate that capillary barriers perform well (DOE/RL-99-11; PNNL-13033, Recharge Data
Package for the Immobilized Low-Activ.  Waste 2001 Performance Assessment), the Mod ed
RCRA C Barrier is considered to be an  ropriate process option for the waste sites in this FS.
This process option forms the basis for evaluating capping alternatives at soil waste sites not
contaminated with transuranic constituents. The Hanford Barrier is considered to be an
appropriate ¢ s _tion for soil wastes:  contamnated v 1 significant concentrations of
nsuranic constituents.

Although the Modified RCRA C Barrier process option is the basis for evaluating this
technology, it does not preclude the use of other ET designs (e.g., monalithic barrier).

The performance and design parameters would be determined during remedial design. Both the
monolithic and capillary barriers have been shown to be equivalent to or to exceed the
performance of the standard RCRA Sul tle C barrier design, and both have been approved or
planned for use in several western states (DOE/RL-93-33).

4.2.1.3.2 Vertical Barriers (Slurry W. s and Grout Walls)
Slurry walls and grout walls were ret:  ed in the Implementation Plan (DOE/RL-98-28). Slurry
walls are formed by vertically excavating a trench that is filled with a slurry, typically a mix of

soil, bentonite, and water, that forms a continuous low-permeability barrier. Grout walls are
formed by injecting grout, under pressure, directly into the soil matrix (permeation grouting) or
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in conjunction with drilling (jet grouting) at regularly spaced intervals to form a continuous
low-permeability wall. Using directional drilling techniques, angled grout walls can be formed
beneath a waste site. This type of angled barrier is limited (more so than vertical slurry walls) by
difficulties in verifying barrier continuity and by the materials used. New innovative materials
have the potential for limiting radionuclide mobility through chemical reactions.

urry walls and gr« . walls have potential application in the vadose zone to limit the horizontal
movement of moisture into contaminated materials or to  nit the horizontal migration of
contan ants. Vertical barriers can be used as a supplemental element in the design of surface
caps to improve containment performance; both slurry walls and grout walls are suitable
technologies for this applicatic

While the need for horizontal control of contarr it migration has not been identified based on
1€ RI reports (DOE/RL-2003-11, DOE/RL-2002-42, and DOE/RL-2000-35), these options are
retained for use in the development of remedial alternatives in Chapter 5.0. These options also
are retained for potential future use fc wing the collection and evaluation of confirmatory data
to confirm that the appropriate remedial action has been specified for the analogous waste sites.

While use of slurry walls and grout walls has application in this FS as a means of limiting
horizontal movement of contamination and water, in particular as part of a capping alternative,
suitability of this technology to limit vertical migration of contaminants is less certain.
Representative sites in this FS typically have large surface areas (216-U-10 Pond,

216-A-25 Pond), are long narrow dit« s (216-U-14 Ditch, 216-Z-11 Ditch), or have
contamination at considerable depth (216-U-10 Pond, 216-T-26 Crib). Installation of a
horizontal grout barrier beneath these sites would involve considerable difficulty of construction
because of the geometry of the sites. For these reasons, the use of slurry walls and grout walls as
horizonta  wriers to prevent vertical migration of contaminants is not retained in this FS.

4.2.1.4 Removal, Treatment, and Disposal

The nplementation Plan identified excavation of contaminated soils, with treatment as needed

to meet disposal criteria, and transpot | disposal to the appropriate disposal facility, as an
applicable technology for the waste sites. Excavation of material generally is accomplished
using standard earth-moving equi -such as backhoes and front-end loaders. This

technology is retained for use at sites as a standalone remedial alternative and in combin: on
with other remedial technologies such as capping. A number of sites in the 200-CW-5 QU,
200-CW-2 OU, 200-CW-4 OU, and 200-SC-1 OU have significant contamination in the pth
range below 7.6 m (25 ft). As depths increase, there is more chance that the side slope

requirements (generally a horizontal: vertical ratio of 1.5:1) will interfere with nearby buildings
and facilities.

The levels of contamination in many of the waste sites in the 200-CW-5 OU, 200-CW-2 OU,
200-CW-4 OU, and 200-SC-1 OU may pose a significant dose threat to workers. The levels of
Cs-137 and Sr-90 and potentially other radionuclides may result in excavation and disposal
activities being identified as nuclear activities. In addition, the levels may result in implementing
remote-handled removal techniques. Whether remote handled or contact handled, speci: safety
controls will be required to address the contaminant concentrations. These factors are discussed
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CHAPTER 5.0 TERMS

as low as reasonably achievable

below ground surface

Compreh. ive Environmental Response, Compensation, and
Liability Act of 1980

U.S. Dep: ment of Energy

U.S. Environmental Protection Agency

Environmental Restoration Disposal Facility

evapotran iration

feasibility study

In situ vitr  cation

not applicable

“National | and Hazardous Substances Pollution Contingency
Plan” (40 CFR 300)

operable unit

preliminary remediation goal

remedial action objective



YOE/RL-2004-24 DRAFT A

This pa

intentionally left  nk.







































JE/RL-2004-24 DRAFT A

Figure 5-2. Evapotrans -ation Barr:
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