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PROPOSED PLAN FOR THE U PLM'T CLOSURE AREA WASTE SITES 

R2n!ord Site, Richl2nd, Washington 

EPA, ECOLOGY, A.'\"D DOE ANNOUNCE 
PROPOSED PLAN 

This Proposed Plan 1 identifies the preferred 
alternatives for remedial action and provides the 
rationale for the proposed selection for Hanford 
Site U Plant Closure Area waste sites. Summaries 
of the other cleanup alternatives that were 
evaluated for the waste sites are provided. This 
document also identifies the closure strategy for the 
216-U-12 CribRtso11rct Conservat,'on and 
Recovtry Act of 1976 (RCRA) trutmtut, 
storage, and disposal (TSD) unit As identified in 
the Focused Feasibility Study for the U Plant 
Closure Area Waste Sites (DOE/RL-2003-23) 
(focused feasibility study [FFSJ), the closure of the 
TSD is incorporated into the Comprehensive 
Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) (also known as 
"Superf\md") documentation. The remaining waste 
sites in the U Plant Closure Area are either RCRA 
past-practice waste sites, which will undergo 
RCRA corrective action. or CERCLA past-practice 
waste site. which will undergo remediation under 
CERCLA. Both RCRA and CERCLA past­
practice site evaluations use the CERCLA remedial 
investigation/feasibility study {Rl/FS) process to 
identify preferred remedial actions. 

This document is issued by the U.S. Environmental 
Protection Agency (EPA), the Washington State 
Department of Ecology (Ecology), and the U.S. 
Department of Energy (DOE). The three agencies, 
collectively known as the Tri-Parties, are proposing 
the preferred altematives for these waste sites 
under the authority of CERCLA and the RCRA 
closure and corrective action authorities, and in 
accordance with the Hanford Federal Facility 
Agreement and Consent Order (Tri-Party 
Agreement). The DOE is also issuing this 
Proposed Plan as part of its responsibility under the 
National Environmental Poli'cy Act of 1969 
(NEPA). 

The Tri-Parties are issuing this document as part of 
the public participation responsibilities under 

1 Technical tmns and other text in bold arc defined in lhe 
clossary at the end orlhis documcnL 

Section 117{a) ofCERCLA. Final remedies will 
be selected only after the public comment period 
has ended and the comments received have been 
reviewed and considered. Therefore, the public is 
encouraged to review and comment on all of the 
alternatives presented in this documenL 

If requested. a public meeting will be held to 
explain the content of this Proposed Plan. 
Responses to comments will be presented in a 
responsiveness summary that will be part of the 
Record or Decision (ROD). Dates for the public 
review period are specified in the box below. 

This document highlights key information that can 
be found in greater detail in the FFS 
(DOE/RL-2003-23) and other documents contained 
in the Admlnlstratlve Record file for these 
operable units (OU). These documents may be 
reviewed to gain a more comprehensive , 
understanding of the histozy, previous studies, site 
descriptions, and remedial altunatlves considered 
for these waste sites. 

MARK YOUR CALENDAR 

Public Comment Period: TBD 
The Tri-Panics will accept written comments on the 
Proposed Plan at any time during the 30-dly public 
comment period. Please send written comments to: 
John Price 
Washington State Department of Ecology 
1315 West 4th Avenue 
Kennewick. WA 99336 
(509) 736-3030 
email: ipri461 @ecy. wa, gov 

Craig Cameron 
U.S. Environmental Protection Agency 
712 Swift Boulevard. Suite 5 
Richland. Washington 99352 
(509) 376-6865 
email: Craig E Camcron@rl.gov 

Kevin Leary 
U.S Department of Energy, Rkhland Operations 
Office 
825 Jadwin Avenue, Room 634-A 
Richland, Washington 99352 
(509)373-7285 
email: Kevin Le 
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Public Metting: Members of the public may 
request a meeting to provide oral comments or for 
an explanation of the remedial alternatives presented 
in the Proposed Plan by contacting John Price. To 
provide adequate notice for all Hanford 
stakeholders, public meeting requests should be 
received by TBD 

For more Information, please consult the 
Administrative Record ln the locations specified 
at the end or this document. · 

OVERVIEW 

The U Plant Oosure Arca waste sites is a source 
control cleanup action that addresses contaminated 
soil and structures (e.g., tanks, pipe) associated 
with cribs, trenches, French drains, debris piles, 
septic systems. and unplanned releases. Other than 
the requirement for the: source: control action to be 
protective of groundwater and surface water, the 
scope does not include remediation of groundwater 
that may be beneath these waste sites. 
Contaminated &roundwater in the U Plant Closure 
Area currently is being and will continue to be 
addressed under the 200-UP-l Groundwater OU. 

Rislcs were estimated based on information from a 
series of risk framework workshops. The Tri­
Parties recently undertook the task of developing a 
risk framework to support risk assessments in the 
Ccnt12l Plateau. The workshops included 
representatives from DOE, EPA, Ecology, the 
Hanford Advisory Board {HA.B), the Tnoal 
Nations, the State of Oregon, and other interested 
stalceholden. The workshops focused on the 
different programs involved in activities in the 
Central Plateau and the need for a consistent 
application of risk assessment assumptions and 
goals. The results of the risk framework are 
documented in HAB advice #132, "Exposure 
Scenarios Task Force on the 200 Area"; in the Tri­
Parties response to the HAB advice (Klein ct al. 
2002, "Consensus Advice #132: Exposure 
Scenarios Task Force on the 200 Arcaj; and in the 
Report of tlie Exposure Scenarios Task Force 
(HAB 2002). Based on the risk framework 
workshops, waste sites within the core tone will be 
evaluated using an industrial (exclusive) exposure 
scenario. Groundwater under the core zone will 
not be used while contaminated. 

The preferred alternatives proposed by the Tri­
Parties include a range of responses based on the 
individual characteristics of the waste sites; the 
alternatives are aimed at reducing risks at the waste 
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sites to support risk-based decisions. The preferred 
alternatives include:: 

• No Action, for waste sites that have not 
received waste or that currently meet 
preliminary remediatlon goals (PRG); these 
sites do not pose an unacceptable risk to 
human or ecological receptors 

• Maintain Existing Soil Cover, Institutional 
Controls and Monitored Natural Attenuation 
for waste sites that have existing clean-fill soil 
covers and that reach remediation goals within 
about 150 years; this alternative addresses risk 
by breaking the pathway between receptors 
and contaminants 

• Capping, for sites with human health and/or 
ecological risks and for groundwater 
protection; this alternative also addresses risk 
by breaking the pathway between receptors 
and contaminants 

• Remove and Dispose of contaminated soil 
and debris to protect human and ecological 
receptors and/or groundwater. Contaminated 
soils and debris will be disposed of at an onsite 
facility, such as the Environmental 
Restoration Disposal Facility (ERDF) in the 
Central Plateau of the Hanford Site. Risks are 
reduced by the removal of contaminants from 
the environment and disposal to a more secure 
facility. 

A major clement of the preferred alternatives is the 
use of institutional controls and natural 
attenuation. Implementation of institutional 
controls is an integral part of the maintain existing 
soil cover, institutional controls, and monitored 
natural attenuation alternative; the capping 
alternative; and possibly the remove: and dispose 
alternative, because some: contaminants could be 
left on site. Institutional controls consist o{ 
methods to preclude unintentional trespassing 
(e.g., signs, access control, excavation permits) 
and legal restrictions on the use of land and 
groundwater. Integration of waste site 
<haracterlzation data gathered during 
implementation of the source control action, 
coupled with ongoing groundwater monitoring and 
barrier perf ormanee programs, is also an important 
element of the cleanup remedy. As presented in 
subsequent sections of this document, groundwater 
monitoring program requirements and final 
groundwater cleanup decisions will be made as 
partofthe 200-UP-l OUs. 

The combined present-value cost for 
implementation of the preferred alternatives at the 



DOE/RL-2003-24, Draft A 

waste sites is estimated to be approximately $16 
million. Individual present-value costs for ca.ch of 
the waste sites are provided in Appendix A. 

Descriptions of the waste sites and all of the 
alternatives considered are provided in greater 
detail in the FFS (DOE/RL-2003-23) and 
throughout the remainder of this document 

SITE BACKGROUND 

Hanford Site 
The Hanford Site (Figure 1) is a 1,517-km2 (S86-
mi1) Federal facility located in southeastern 
Washington State along the Columbia River. From 
194 3 to J 990, the primary mission of the Hanford 
Site was the production of nuclear materials for 
national defense. In July 1989, the Hanford Site 
was placed on the National Priorities List (NPL) 
(40 CFR 300, Appendix B) punuant to CERCLA. 
The Hanford Site currently includes three NPL 
sites consisting of the 100,200, and 300 Areas. 

200 Areas 

The 200 Areas are located in the central portion of 
the Hanford Site and are divided into three main 
areas: 200 East Area, 200 West Aiea, and 200 
North Area. Operations in the 200 East and 200 
West Areas were related to chemical separation. 
plutonium and uranium recovery, processing of 
fission products, and waste partitioning. Major 

• chemical processes in the 200 Areas routed high­
activity waste streams to systems oflarge 
underground tanks called "tank farms." The liquid 
wastes were evaporated (concentrated) and often 
neutralized before being routed to the tanks. The 
storage tmJcs were used to allow settling of the 
heavier constituents from the liquid effluents, 
forming sludge. The liquid supematants in the 
tanks were ultimately discharged to the soil column 
via cnbs, drains, trenches, and injection/reverse 
wells. Process rustillate and drainages were also 
sent to cribs and trenches via this underground 
network. Lower activity liquid wastes were 
discharged to surface impoundments such as 
trenches, cribs, drains, and ponds. Many of these 
surface impoundments were unlined. The 200 
North A:rea was fonnerly used for interim storage 
and staging of irradiated fuel. . 

Waste sites within the 200 Areas were organized 
into 32 geographically bued OUs until 1996, when 
the waste sites were reorganized into 23 waste 
group OUs based on the type of discharge received 
and the waste site type (DOE/RL-96-81, Waste Site 
Grouping/or 200 Artas Soil /nvt.rtigations). In 
February 2002, the Tri-Parties agreed during the 
Central Plateau negotiations to streamline the 200 
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Areas vadose zone characterization activities. 
Thus, 12 OUs were identified for remedial 
lnvesUgatJons (RI). Data from the Rls at these 12 
OUs will support remedial decisions at all the OUs. 
Other data sources. such as DOE/RL-2001-54, 
Draft B, Ctntral Plateau Ecological Evaluation, 
annual Hanford Site environmental repons, and 
other existing data also will be used in the 
decision-making process. 

The U Plant Closure Arca, approximately half 
square mile, consists of the U Plant Canyon 
Building (22 l•U Building}, associated facilities 
and ancillary equipment including underground 
pipeline, and several waste sites (Figure 2). The 
221-U Building, associated facilities, and ancillary 
equipment will be addressed under separate 
decision-making pathways. The waste sites consist 
CERCLA past-practice sites, RCRA past-practice 
sites. and TSDs, all of which are currently assigned 
to several source OUs. These waste sites consist 
pr~dominantly ofliquid waste disposal sites 
associated with the 221-U operations and a few 
solid waste sites such as debris piles and a burial 
trench. The liquid waste rusposal sites include 
cnbs, trenches, french drains, septic system$, 
unplanned releases, one underground settling tank. 
and one underground pipeline with significant 
vadose zone contamination. 

Analogous Site Approach 

The analogous site approach detailed in the 200 
Areas Remedial Investigation/Feasibility Study 
Implementation Plan - Environmental Restoration 
Program (DOEJRL.98-28) (Implementation J>Lui) 
streamlines the RI process by focusing activities on 
representative sites within OUs. The 
representative sites have geologic, contaminant 
inventory, effluent volume. contaminant 
distribution, and structure characteristics that are 
similar to those of the other sites in the OU or that 
represent the worst case scenario in the OU, 
making them a bounding condition for the other, 
analogous sites. Data are collected from the 
representative sites; these data are used to support 
the remedial decision for all the waste sites in an 
OU. The ROD will address all the waste sites in an 
OU. However. folJowing issuance of the ROD, 
additional data may be collected at the waste sites 
to confirm that the correct alternative was selected 
and to collect design data for the implementation of 
the remedial alternative. This strategy results in 
considerable cost savings, because investigation 
costs can be delayed until after the ROD when the 
confumatory data needs can be streamlined and 
f ocuscd on the best amount and type of data to 
collect 



For example, ifa site is slated for a remove-and­
disposc alternative, then only limited data are 
needed to support the implementation. Much of 
the data will be collected from the observational 
approach, where contaminants are removed and 
samples are taken as the removal progresses to 
ensure that the remediation goals are met 
However, if' a capping alternative is selected, then 
data are Deeded to confirm the appropriate size of 
cap needed and to ensure that the contaminant 
distnoution model identified for the representative 
site accurately depicts the lateral contamination 
distribution at the analogous site to be capped. 

The characterization and remediation of waste sites 
at the Hanford Site are addressed in the Tri-Party 
Agreement In 2002, the Tri-Parties renegotiated 
the 200 Areas waste site cleanup milestones under 
the Tri~Party Agreement As part of these 
negotiations, the Tri-Parties agreed to address the 
U Plant Closure Area, incorporating waste sites in 
various OUs based on the proximity to the 221-U 
Building. Combining these waste sites in the FFS 
supports closure of a large geographic area and 
supports the goal of addressing source terms in the 
protection of groundwater. 

The Tri-Party Agreement also addresses the need 
for the cleanup programs to integrate the 
requirements of the CERCLA and RCRA. to 
provide a standard approach to direct cleanup 
activities in a consistent manner, and to ensure that 
applicable regulatory requirements are met. 
Details of this integration for the 200 Areas are 
presented in the Implementation Plan. Integration 
of the RCRA past-practice waste sites, CERCLA 
past-practice waste sites, and the llCRA TSD unit 
in the FFS will streamline the evaluation of 
remedial alternatives and the ultimate remediation 
of the waste sites while satisfying the requirements 
of the different regulations governing the sites. 

Representative Waste Site Descriptions 

The representative sites were initially detined in 
the Implementation Plan. The FFS further defined 
the representative sites, adding two additiocalsites 
to adequately address the various aspects 
associated with the U Plant Closure Area waste 
sites. The representative waste sites are the 216-U-
8 Crib, the 216-U-12 Cnb, the 216-U-4 Reverse 
Well/ 216-U-4A French Drain, and the UPR-200-
W-19 unplanned release. 

116-U-8 Crib. The site consists of three wood 
timber cnos in series at the bottom of a backfilled 
trench. The bottom of the excavation measures 48 
by JS m (160 by SO ft). Each timber enc measures 
4.9 by 4.9 by 3.0 m deep (16 by 16 by 10 ft). The 
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cn'bs were filled with crushed stone to the tops of 
the timber structures. The cn'bs contain roughly 
2,070 m1 (73,000 ft') of gravel fill. The crib was in 
operation from June 1952 to March 1960. The site 
was deactivated by blanking the pipeline 
approximately 18 m (60 ft) north of the unit when 
ground settling occurred around the cno vent 
risers. The cnb received acidic process condensate 
from the 221-U and 224-UBuildings along with 
drainage from the 291-U Stack via an underground 
15 cm (6-in.) vitrified clay pipeline {VCP). 

Appendix B of this proposed plan provides 
summary information for the analogous waste sites 
and provides justification for assignment to a 
particular representative waste site. Waste sites 
considered analogous to the 216-U-8 Cn'b include: 
• 216-U-t and 216-U-2 Cnos 
• 241-U-361 Settling Tank 
• 200-W-42 Vitrified Clay Pipeline /UPR-200-

W-163 unplanned relea.se. 

216-U-ll Crib. The 216-U-12 Crib is the RCRA 
TSD site. The 216-U-12 Cn'b was built in 1960 to 
replace the 216-U-8 Crib when it showed signs of 
cave-in potential 216-U-l 2 Crib was operational 
until 1988, wben the pipeline was cut and capped. 
The cn'b is approximately 4.6 m (1.5 ft) deep and 
contains no structure (other than bacldill, vent 
risers, and VCP). The bottom of the cnb measures 
30 m (100 ft) Jong and 3 m (10 ft) wide. The 
surface dimensions of the enc are 46 m (1.50 ft) 
long by 18 m(60 ft) wide. In 1992, the site surface 
was ndiologicalty surveyed and down posted from 
a Surface Contamination Area to an Underground 
R.adioactive Material Area. The 216-U-12 Crib 
was designed to receive mixed waste from the 221· 
U Buitding, via a IS cm (6-in.) VCP, for 
approximately .5 minutes every hour, at the rate of 
378 Umin (100 gal/min), and to dispose of the 
process condensate by percolation into the soil 
column (DOE/RL-95-13, limited Field 
Investigation/or the 200-UP-2 Opera_ble Unit) . 

Waste sites considered analogous to the 216-U-12 
Crib include: 
• 216-U-S Trench 
• 216-U-6 Trench 
• 216-U-tS Trench 
• 216-U-16 Cno 
• 216-U-17 Cn'b. 

216-U-4 Reverse Well/ l16-U-4A French Drain. 
The 216-U-4 Reverse Well and 216-U-4A French 
Drain will be discussed as a sirigle representative 
waste site because of their dose proximity to one 
another and because they received the same waste 
stream. The 216-U-4 Reverse Well is a deactivated 
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reverse well. No stabilization cover exists over the 
216-U-4 Reverse Well The weU consists ofa 7,6• 
cm (3-in.)-diameter pipe installed 23 m {7S ft) into 
the ground with the bottom 8 m {2S ft) of pipe 
perforated. The end of the pipe is nearly closed by 
flattening. An overflow pip~ connects the 216-U-4 
Reverse Well with the 216-U-4A French Drain. 
The french drain consists of a 1.3-m (51-in)­
diameter concrete pipe placed vertically in the 
ground. The pipe extends downward a minimum 
of 1.2 m (4 ft) and it$ top is 1.5 m (5 ft) below 
grade. The pipe is not gravel filled and is covered 
by a 12.7-cm(S-in)-thick wooden lid. The drain 
rests on undisturbed soil. The sites received acidic 
decontamination waste containing fission products 
nom the 222.u Laboratory hood sinks. 

Waste sites considered analogous to the 216-U-4 / 
2 l 6-U-4A Reverse Well and F~nch Drain include 
the 216-U-4B French Drain. 

UPR-200-W-19 unplanned release. The UPR-
200-W-19 site is near the 241-U-361 Settling Tanlc 
and the 216-U-1 and 216-U-2 Cribs. In the spring 
of 19S3, organic wastes and cell drainage from the 
tn1mtyl phosphate process in the 221-U Building 
and waste from the224-U Building (UOJ) 
overflowed to the ground by way of the 241-U-36 l 
Settling Tank and the 216-U-1 and 216-U-2 Crib 
vents. Contamination readings of 11.S rads per 
hour at a distance of7.6 cm (3 in.} were reported 
over an area of approximately 4.6 m2 (50 fil}. The 
area where the rc1case occurred is currently marked 
as an Underground Radioactive Malerial Area th.at 
also contains the 216-U-1 Cn'b, 216-U-2 Cnb, and 
the 24 l-U-361 Settling Tank. A portion of the 
2607-WS Septic System (i.e., the tile field) also is 
included in the Underground Radioactive Material 
Area. In 1953, decontamination was attempted 
and the area was backftlled. delineated by a 
wooden fence, and posted with Radiation Zone 
signs. In 1992. contaminated soil in the vicinity of 
the 216-U-1 and 216-U-2 Cnbs was scraped and 
consolidated near the 241-U-361 Settling Tank. 
Stabilization actions conducted in 1991 included 
removing 1ppro,umately IS to 30 cm (6 to 12 in.) 
of soil from the areas. Stabilization cover 4 6 to 61 
cm (18 to 24 in) thick was placed over the areas 
that were not removed from radiological posting. 
The area was downposted from a Surface 
Contamination Area to an Underground 
Radioactive Material Area. 

Waste sites considered to be analogous to the UPR-
200-W-19 unplanned release include: 
• 2607-WS Septic System 
• 2607-W7 Septic Tanlc 
• 200-W-56 Dump 
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• 200-W-57 Dump 
• 200-W-71 Pit 
• UPR-200-W-8 Pit 
• UPR-200-W-118 unplanned release 
• UPR-200-W-33 unplanned release 
• UPR-200-W-48 unplaMcd release 
• UPR-200-W-SS unplanned release 
• 200-W-77 unplanned release 
• UPR-200-W-78 unplanned release 
• 200-W-85 unplanned release 
• 200-W-87 unplanned release 
• 200.W-89 Foundation 
• UPR-200.W-117 /UPR-200-W-60 unplanned 

releases. 

SCOPE M"D ROLE OF ACTION 

Cleanup of these waste sites is a risk-based, source 
control action that addresses contaminated soil and 
structures (e,i,. concrete, tanks) associated with 
solid waste sites and liquid-waste disposal sites 
such cn'bs, trenches, frcnch drains, septic systems, 
unplanned release sites, one underground settling 
tank, underground pipeline, and septic tanks. 
Other than the requirement for the source control 
action to be protective of groundwater and surface 
water, the scope docs not include remediation of 
groundwater that may be beneath these waste sites. 
Contaminated groundwater in the 200 West Arca is 
addressed by the 200-UP-l OU. 

Findings of the RL'FS indicate that: 

• Radionuclide contaminants associated with the 
representative waste sites exceed the criteria 
for the target dose of 15 mrern/ycar and the 
target risk level of 1.0 x 10-S 

· • Nonrad.ionuclide contaminants in and around 
the representative waste sites arc less than the 
criteria of the Washington Administrative 
Code (WAC) 173-340-745, Method C 

• Groundwater protection values arc exceeded 
for nonradionuclides (WAC 173-340-747) and 
for radionuclides (total dose of 4 rmcm/ycar) 
at two of the representative waste sites 

• Ecological risks arc not likely high enough to 
pose unacceptable risk to terrestrial wildlife 
populations in the area, with the exception of 
200-W-42 Vitrified Clay Pipeline / UPR-200. 
W-163, where ccsium-137 is above the 
tnvlroomcntal hazard quotient of one. 
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SUM.'\-IARY OF REMEDIATION 
OBJECTIVES 

Human health and ecological rislc assessments 
were performed in accordance with the Hanford 
Past-Practice Strategy{DOE/RL-9140). This 
approach linuts the preremediation studies (e:g., 
Rls), so that more resources can be allocated to the 
cleanup of waste sites. A conceptual site model 
was developed for the waste sites. Potential risks 
to human health and ecological receptors were 
evaluated in rislc assessments for the representative 
sites, as documented in the FFS {DOEIRL-2003-
23). 

The Tri-Parties believe that the preferred 
alternatives are necessary to protect the public 
health or welfare or the environment from actual or 
threatened releases of hazardous substances into 
the environment. Such a release, or threat of 
reiease, may present an imminent and substantial 
endangerment to public health, welfare, or the 
environment 

Land Use 

The reasonably anticipated future land use for the 
U Plant Closure Aiea is continued lndustrlal­
ncluslve activities. The DOE worked for several 
years with cooperating agencies and stakeholders 
to define land-use goals for the Hanford Site and 
develop future )and-use plans (Drummond et al. 
1992). The cooperating agencies and stakeholders 
included the National Parle Service. Tnoal Nations, 
states of Washington and Oregon, local county and 
city governments, economic and business 
development interests, environmental groups, and 
agricultural interests. These efforts culminated in 
the CLUP-EIS {DOE/EIS-0222-F, Final Hanford 
Comprelieru/ve land-Use Plan Emrironmental 
Impact Statement) and the .. Record of Decision: 
Hanford Comprehensive Land-Use Plan 
Environmental Impact Statement•• (64 FR 6161S), 
which were issued in 1999. 

According to the CLUP-ElS, industria1 (exclusive) 
land use would preserve DOE control of the 
continuing remediation activities and would use the 
existing compatlole infrastructure required to 
5UppOrt activities such as dangerous waste, 
radioactive waste. and mixed waste TSO facilities. 
The DOE and its contractors, and the U.S. 
Department of Defense and its contractors, could 
continue their Federal waste disposal missions, and 
the Northwest Low-Level Radioactive Waste 
Compact could continue using the U.S. Ecology 
site for commercial radioactive waste, Research 
supporting the dangerous waste, radioactive waste, 
aod m.µc.ed waste TSO facilities also would be 
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encouraged within this land-use designation. New 
uses of radioactive materials such as food 
irradiation could be developed and packaged for 
commercial distribution here under this land-use 
designation. 

Remedial Action Objectives 

Remedial action objectives (RAO) were 
developed based on the reasonably anticipated 
future land use, the conceptual site model, 
applicable or relevant and appropriate 
requirements (ARAR), and worker safety. The 
following RAOs were identified for these waste 
sites: 

• RAO 1 - Prevent or reduce risk to human 
health, ecological receptors, and natural 
resources associated with exposure to wastes 
or soil contaminated above ARARs or risk­
based criteria 

• RAO 2 - Prevent migration of contaminants 
through the soil column to groundwater such 
that concentrations in groundwater arc not 
predicted to exceed ARARs 

• RAO 3 - Prevent or reduce occupational 
health risks to workers performing remedial 
actions 

• RAO 4 - Minimize the general disruption of 
cultural resources and wildlife habitat and 
prevent adverse impacts to cultural resources 
and threatened or endangered species 

• RAO 5 - Provide conditions suitable for future 
. industrial land use of the study area, including 
· appropriate institutional controls and 
monitoring requirements to protect future 
users ofremcdiated sites. 

The RAOs provide the basis for determining the 
preliminary remediation goals for evaluation with 
the waste site contaminants and conceptual model 
The RAOs will be finalized in the ROD for the 
OUs. 

PrelimJnary Remediation Goals 

Preliminary remediation goals were developed for 
a comprehensive list of contaminants of concern 
(COC) to establish residual soil concentrations for 
individual contaminants that are protective of 
human health and the environment at a generic 
waste site. Following public comment, the PRGs 
will be issued in the ROD for these waste sites as 
remediation goals or cleanup levels. 
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Contaminant-specific cleanup levels may differ for 
individual waste sites based on site-specific 
conditions (e.g., size of the waste site, nature and 
extent of contamination in the soil column) or to 
achieve the overall RAOs for the waste sites (e.g., 
cumuJative risk from multiple contaminants, 
protection of groundwater). Changes to 
contaminant-specific cleanup levels will require 
advanced approval by the EPA and documentation 
in the verification/closeout rcpons for individual 
waste sites. 

Numeric soil PRGs were developed independently 
for the protection of human health. the protection 
of ecological receptors, and the protection of 
groundwater based on generic site parameters and 
subsequently were compared to each other to 
identify the most restrictive value and select a PRG 
that is protective of all pathways. The PRGs are 
presented in Tables 1 and 2. 

Based on historical 200 Areas operations and 
chancterization information, a comprehensive list 
of potential contaminants was identified for the 
waste sites. Although PRGs were developed for 
each of the potential contaminants, it should be 
emphasized that these contaminants will not 
necessarily be found at each waste site. Some of 
the potential contaminants may not be found at any 
of the waste sites. A complete discussion of the 
PRGs is presented in the U Plant Oosure Area FFS 
(DOF./RL-2003-2~). 

SUM.'\IARY OF REMEDIAL 
ALTERNATIVES 
Remedial technologies were identified and 
evaluated in the FFS (DOFJRL.2003-23) based on 
their ability to reduce potential risks to human 
health and the environment from the waste sites. 
Collective experience gained from previous studies 
and evaluation of cleanup methods at the Hanford 
Site were used to identify technologie! that would 
be carried forward as remedial alternatives to 
address the RAOs. Four remedial alternatives were 
identified for detailed and comparative analyses. 

Common Elements. Other than the No Action 
alternative, the remaining alternatives have several 
common elements. 

• Institutional Controls arc an integral 
component of each remaining alternative. 
These controls may include restrictions to 
prevent intrusion or cap integrity-altering 
activities, environmental monitoring, and/or 
deed restrictions. 
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• Natural Attenuation is an integral component 
of each remaining alternative through 
ndioactive decay of constituents such as 
cesium-137. 

• Monitorinc activities for the U Plant Oosure 
Area waste sites will be integrated into the 
200.UP-1 OU scope, because this project is 
responsible for groundwater monitoring. 
Performance monitoring will be conduced 
within the engineered landfill caps as well as 
in the existing groundwater monitoring 
system. 

• Sludge Removal. It is estimated that 106,000 
liters (28,000 gallons) of sludge and 378 liters 
(100 gallons) of supernatant liquids remain in 
the 241-U-361 Settling Tank. Because of the 
amount and nature of the material in the tank. 
it is assumed that the sludge will require 
removal regardless of the final remedy. 

The alternatives evaluated in the FFS include the 
following. 

• AJternatJve 1: No Action 

• AJternaUvc 2: Institutional Controls and 
Natural Attenuation. Under this alternative, 
existing soil covers would be maintained as 
needed and would be available to provide 
protection from intrusion by biological 
receptors, along with legal and physical 
barriers to prevent human access to the site. 

• Alternative 3: Remove and Dispose. Under 
this alternative, sttucturcs and soil with 
contaminant concentrations above PRGs 
would be excavated using conventional 
techniques and would be disposed to an 
approved disposal facility, most probably the 
ERDF. Contaminant concentrations exceeding 
the human health direct contact or ecological 
PRGs would require removal to a maximum 
depth of 4.6 m (lS ft). Conversely, if 
groundwater protection i.s required, removal 
maybe required beyond the 4.6 m depth, as 
practicable, to ensure that groundwater 
protection PRGs are met, or additional 
monitoring activities may be required to 
support groundwater protection evaluations. 

• Alternative 4: Cappln2. Capping consists of 
constructing a surface barrier (e.g., 
evapotransporation barrier) over contaminated 
waste sites to prevent infiltration of water 
and/or to prevent intrusion by human or 
ecological receptors. The capping uses the 
barrier for groundwater and human health 
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protection as well as for ecological protection 
from contaminants. 

EVALUATION OF ALTERNATIVES 

The FFS summary of the representative site risks 
(see Appendix q, in concert with Figure 2, 
provides the logic for determining which 
alternatives are applicable under specific 
conditions. Appendix C and Figure 2 support the 
determination ofappropriale alternatives to be 
evaluated for each representative site and its 
associated analogous waste sites, and they provide 
the basis for the following evaluation of 
alternatives. This summary is found in Appendix 
D. Appendix A provides a summary of the cost 

. estimates for each applicable waste site and 
alternative. 

The alternatives were evaluated against the 
following CERCLA criteria: · 

• Overall protection of human health and the 
environment 

• Compliance with ARAR.s 

• Long-tenn effectiveness and permanence 

• Reduction of toxicity; mobility, or volume 
through treatment 

• Short-term effectiveness 

• Implementability 

• Cost 

• State acceptance 

• Community acceptance. 

The first two criteria, overall protection of human 
health and the environment and compliance with 
ARARs, are threshold criteria. Alternatives that do 
not protect human health and the environment or 
that do not comply with ARARs (or justify a 
waiver) do not meet statutory requirements and are 
eliminated from further consideration in the FFS. 
The next five criteria (long-tenn effectiveness and 
permanence; reduction of toxicity, mobility, or 
volume through treatment; short-term 
effectiveness; implementability; and cost) arc 
balancing criteria on which the remedy selection i! 
based. · 

The CERCLA guidance for conducting feasibility 
studies lists appropriate questions to be answered 
when evaluating an alternative against the 
balancing criteria (EP A/540/G-89/004, Guidance 
for Conducting Remedial Investigations and 
Feasibility Studies under CERCL4). The detailed 
analysis process presented in the FFS addresses 
these questions, providing a consistent basis for the 
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evaluation of each alternative. The final two 
criteria, state and community acceptance, arc 
modifying criteria. The criterion of stale 
acceptance is addressed through this proposed plan, 
which is prepared by the Tri-Parties. The proposed 
plan identifies the preferred remedies accepted by 
the Tri-Parties. The criterion of community 
acceptance will be evaluated following the public 
review and comment period for this proposed plan. 

AlternatJve l - No Action 

The no-action alternative docs not provide overall 
protection of human health and the environment 
where contaminants that arc at concentrations 
above the PRGs would remain onsite . 

However, there are four waste sites where, upon 
confirmatory sampling, implementation of the no 
action alternative is considered appropriate. These 
sites include: 

• 200-W-56 and 200-W-57 Dumps, because 
both waste sites were equipment laydown or 
staging areas and arc understood not to have 
contained hazardous or radioactive 
contaminants. Both of these sites arc ,imilar 
to the 200-W-CSLA, another U Plant Closure 
Arca waste site that is a rejected under the Tri­
Party Agreement. 

• UPR-200-W-8 Pit unplanned release, because 
this waste site that may have been cleaned up 
in the J 970s . 

• 2607-W7 Septic Tan1c, because this waste site 
was abandoned in 1999 in accordance with the 
requirements of WAC 246-272-1851. 

Alternative :Z -Maintain Existing Soll Cover, 
Institutional Controls, and Monitored Natural 
Attenuation 

The maintain existing soil cover, institutional 
controls, and monitored natural attenuation 
alternative would provide overall protection of 
human health and the environment for sites that 
show protection of groundwater and achieve direct 
exposure protection within ISO years. All of the 
representative waste i;ites in the U Plant Closure 
Arca exceed the human health protection criteria 
when evaluated without considering the existing 
soil cover and, with the exception of the 216-U-4 
Reverse Well/ 216-U-4A French Drain and UPR-
200-W-19 OU waste sites, they exceed the 
groundwater protection criteria. As such, this 
alternative is protective for a select number of sites 
within the U Plant Oosure Area. 

.··--. 
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In addition, the 221-U Building is undergoing a 
concurrent CERCLA proce$S (DOE/RL-2001•1 l, 
Final Feasibility Study for the Canyon Disposition 
Initiative), with the anticipated remedy including 
the placement of a barrier. The boundary of the 
effective barrier covers several sites addressed 
within this FFS. Implementation of che barrier at 
the 221-U Building would allow these sites to 
Wldcrgo institutional controls and, in concert with 
the 221-U barrier, therefore would be protective. 
These sites include: 

• 216-U-4 Reverse Well and 216-U4AFrench 
Drain 

• UPR-200-W-l 18 unplanned release 

• UPR-200-W-78 unplanned release 

• 2607-W7 Septic Tanlc. 

The remaining representative wa5te sites exceed 
the groundwater protection PRG primarily for 
nitrates and technctiwn-99, both of which arc being 
addressed in the 200-UP-l groundwater OU. 
These waste sites meet the human health PRO 
when che existing soil cover is included in the 
evaluation. 

Application of this alternative complies with 
potential ARARs, because it is protective of human 
health and the environment and protective of 
groundwater at the identified waste sites. 

The Alternative 2 representative site present-worth 
values (in Sl,000) including capital cost and 
operation and maintenance (O&M) cost are as 
follows: 

• 216-U-8 Cn"b - $389 

• 216-U-12 Cn"b - S389 

• 216-U-4 Reverse Well/ 216-U-4A French 
Dnin-$193 

• UPR-200-W-19 unplanned release -$184. 

Alternative 3-Rcmove and Dispose 

Alternative 3 would remove contaminated waste 
and soil from waste sites to a depth ofup to 4.6 m 
(15 ft) bgs, or to the bottom of the engineered 
structure to meet the PRGs. This would eliminate 
the potential exposure pathways for receptors from 
soils located at depths between the surface and 4.6 
m (lS ft) bgs. Depending on the depth of 
contamination, soils may be removed to protect 
human and ecological receptors (up to 4.6 m [JS 
ft]) from direct contact with contaminants or may 
be removed to greater depths if required and 
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practicable· to meet groundwater protection PRGs. 
Below-ground structures (e.g., cribs, tanks, 
pipelines) would be removed or abandoned 
according to current regulations. Clean excavated 
soil would be used as baclcfill, and contaminated 
1oil would be disposed ofat the ERDF. 

For representative site UPR-200-W-19, this 
alternative is implementable and is considered 
protective ofhwna.n health and the environment, 
because this site docs not have deep contamination 
concerns (i.e., protection of groundwater), and the 
removal and disposal of shallow soils effectively 
provides the necessary protection. 

For those sites with deep contamination (i.e., 
representative sites 216-U-8 Cn'b, 216-U-12 Cnb) 
additional institutional controls, as discussed in 
Alternative 2, would be required for continued 
groundwater and natural attenuation monitoring 
associated with the contaminants at depth. 
Because the majority of contaminants would be 
removed from a waste site under this alternative 
and placed in an approved disposal facility, failure 
of this alternative is not a likely scenario. 
Verification sampling to determine that PRGs arc 
met by the removal activities would verify that 
contaminants remaining do not pose unacceptable 
risks. In addition, monitoring of the area 
performed as part of the 200-UP-l OU 
groundwater monitoring program would verify that 
groundwater has been adequately protected. 

Tltis alternative would comply with AR.ARs by 
removing soil that exceeds the PRGs, removing or 
abandoning structures. Where contaminants 
remain at depth that exceed the groundwater 
protection criterion. vadose zone or groundwater 
monitoring may be required to show protectiveness 
of ground water. 

The removal of contaminated soils and debris from 
these sites for rcdisposal on the Hanford Site at the 
ERDF transfers the Jong-term impact of 
contaminants from an icdividual site to one 
consolidated disposal facility. The ERDF is 
designed for long-term management of buried 
waste. 

Alternative 3 representative site present-worth 
values (in $1,000) including capital cost and 
operation and maintenance cost are as follows: 

• 216-U-SCn"b-$2,172 

• 216-U-12 Crib - $583 

• 216-U-4 Reverse Wcll/ 216-U-4A French 
Drain-$118 
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• · UPR-200-W-19 unplanned release -$2,066. 

Altern1tive 4 - Capping 

This alternative would break potential exposure 
pathways to receptors through placement of a 
surface barrier and institutional controls. 
Institution controls would be maintained at capped 
sites until the PRGs are achieved through natural 
attenuation. Performance monitoring of the 
barriers will provide an early warning detection 
system for moisture movement, which is the 
primary driving force for vertical contaminant 
transport. A performance monitoring system also 
allows best management practices to be 
implemented (e.g., thicken the cap, further prevent 
run-on), to prevent or mitigate groundwater 

· contamination. The deployment of an appropriate 
barrier will provide additional intrusion protection 
past the 150-ycar institutional controls period and 
also would provide infiltration control to protect 
groundwater. 

Groundwater monitoring would be coordinated 
with the 200-UP-1 groundwater OU at those waste 
sites that have uncertainty associated with mobile 

. contaminants (i.e., nitrates, technetium-99) at 
depth. These sites are considered high-risk sites 
and include the 216-U-8 Cnb, 216-U-12 Cnb, and 
216-U-1 and 216-U-2 Cncs. 

This alternative would comply with ARAlu for 
those waste sites th.at can be mitigated through 
eliminating the pathways from direct exposure and 
limiting contaminant migration for constituents that 
exceed the groundwater protection criteria. 
Contaminants that exceed the groundwater 
protection criteria will be monitored in 
coordinating with the 200-UP-1 OU to show 
protectiveness of groundwater for those sites with 
contaminants remaining. 

A capping demonstration project (i.e .• Hanford 
Barrier) bas bem implemented on the Hanford 
Site. Other types of barriers (i.e., evapotransiration 
barriers) have not been used at the Hanford Site but 

· have been implemented at other western arid sites, 
have been approved by various regulatory 
agencies, and arc easy to construct, significantly 
Jess expensive th.an the standard caps that have 
been used in the past, easy to maintain, and self­
healing in the event of future subsidence and/or 
seismic events. 

Alternative 4 representative site present-worth 
values (in $1,000), including capital cost and 

. operation and maintenance cost, are as follows: 

• 216-U•S Cn'b -SJ,595 
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• 216-U-12 Cnb • Sl.103 

• 216-U-4 Reverse Well/ 216-U-4A French 
Drain· $695 

• UPR·200-W-19 unplanned release - $2,541. 

NEPA Values 

The NEPA process is intended to help Federal 
agencies malce decisions that are based on 
understanding environmental consequences and 
then take actions that protect, restore, and enhance 
the environment Overall. the long-term impacts of 
these remedial actions to the public would be 
extremely positive. The Secretarial Policy on the 
National Environmental Policy Act (DOE 1994) 
and the National Environmental Policy Act 
Compliance Program (DOE Order 451.lA) require 
that CERCLA documents incorporate NEPA 
values, such as analysis of cumulative, offsite, 
ecological, and socioeconomic impacts, to the 
extent practicable, in lieu of preparing separate 
NEPA documentation for CERCLA activities. 

The NEPA-related resources and values that have 
been considered for these waste sites support the 
CERCLA and RCRA decision-making process. 
These values include: 

• Transportation impacts 

• Air quality 

• NatunI. cultunl, and historical resources 

• Noise, visual. and aesthetic effects 

• Socioeconomic impacts 

• Environmental justice 

• Cumulative impacts (direct and indirect) 
• Mitigation 

• Irreversible and irretrievable commitment of 
resources. 

Remedial actions at the U Plant Closure Area 
waste sites would result in some impacts to public 
health and the environment. However, the overall 
environmental impacts under normal operating 
conditions would not be very large, nor would they 
vary greatly among the remedial alternatives. 

SUMMARY OF PREFERRED 
ALTERNATIVES 
Four remedial alternatives were evaluated for the U 
Plant Closure Area waste sites. The preferred 
remedial alternative for each of the waste sites 
considered is shown in Table 3. The alternatives 
were evaluated for the representative sites with 
respect to the CERCLA criteria; then they were 

,,,--. 
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evaluated against each other using the same 
criteria. 

Alternative 1 - No Action: Based on existing 
information and process knowledge, the no-action 
alternative meets the RA Os for the following waste 
sites: 

• 200-W-56 Dump 

• 200-W-S7 Dump 

• UPR-200-W-8 Pit 

• 2607-W7 Septic Tank. 

The remaining alternatives evaluated provide 
varying levels of protection at a range of costs. For 
sites that have contaminant concentrations that will 
be above PRGs beyond about 150 years, 
engineered caps provide sufficient protection from 
biological and human intrusion, in combination 
with institutional controls. Removing 
contaminated soil provides the highest degree of 
protection but, depending on the depth of 
contamination, may be the highest cost. The rislc 
reductions associated with these actions are 
considered small because the starting rislcs are 
currently near RA.Os and groundwater use is 
currently limited. 

. Alternative 2 - Maintain Existing Soil Covet, 
Institutional Controls, and Monitored Natural 
Attenuation is the preferred alternative for the 
following waste sites: 

• 241-U-361 Settling Tank 

• 216-U-16 Cn'b 

• 216-U-17 Crib 

• 216-U-4 Reverse Well and 216-U-4A French 
Drain 

• UPR-200-W-19 unplaMed release 

• 2607-WS Septic System 

• 200-W-71 Pit 

• UPR-200-W-118 unplanned release 

• UPR-200-W-33 unplanned release 

• UPR-200-W-48 unplanned release 

• UPR-200-W-SS unplanned release 

• 200-W-77 unplanned release 

• UPR-200-W-78 unplanned release 
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• 200-W-85 unplanned release 

• 200-W-87 unplanned release 

• 200-W-89 Foundation 

• UPR-200-W-l 17/UPR-200-W-60 unplanned 
releases. 

Alternative 3 ~ Remove and Dispose is the 
preferred alternative for the following waste sites: 

• 200-W-42 Vitrified Clay Pipeline/ UPR-200-
W-163 unplanned release 

• 216-U-S Trench 

• 216-U-6 Trench 

• 216-U•l5 Trench 

• 216-U-4B French Drain. 

Alternative 4 - Capping is the prefencd alternative 
for the following high risk waste sites: 

• 216-U-8 Cnb 

• . 216-U-l and 216-U-2 Cnbs 

• 216-U-12 Crib. 

RCRA TSD UNIT CLOSURE 
:PERFOR..'1ANCE STANDARDS AND 
CLOSURE STRATEGY . 
The proposed closure strategy for the 116-U-12 
Cn'b TSD unit is Alternative 4 - Capping. The 
lmplemcotatioo Plan (DOE/RL-98-28) prescn'bes 
the integration of the RCRA closure process with 
the CERCLA process. In accordance with the 
Implementation Plan, the clements of the TSO unit 
closure arc to be addressed in the CERCLA OU 
IU/FS documentation. These clements have been 
summarized in Section 1.4 ofDOF/R.L-2003-23. 

This closure strategy is consistent with the 
requirements specified in WAC 173-303-66.S (6), 
"Landfill,"- "Closure and Post-Closure Care." 
This alternative will provide long-term 
minimization of the migration ofliquids 1hrougb 
the closed !acility, through maintenance of the cap, 
managing drainage and minimizing erosion of the 
cover, and accommodating settling and subsidence 
such that the integrity is maintained, with a reduced 
penncabiUty. Following closure, postclosure 
requirements are maintained through cap 
maintenance (e.g., barrier integrity), monitoring 
( e.g., barrier performance and groundwater 
monitoring), and the management of'nm-on/runoff. 
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SUPPORTING DOCUMENTS 

The public is encouraged to read the following documents to gain a better underst.1.nding of the 200 Areas and 
the 200-UP-1 OU: 

40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan," Appendix B, "National 
Priority List". 

64 FR 6161S, "Hanford Comprehensive Land-Use Plan Environmental Impact Statement, Hanford Site, 
Itichland. Washington; Record of Decision (ROD)," Federal Register, Vol. 64, No. 218, pp. 61615ff, 
November 12, 1999. 

' . 

Blll-00174, U Plant Aggregate Area Management Study Technical Baseline Report 

Blll-00268, 2/6-U-8 and UN-216-W-33 lnterlm Stabilization Final Report. 

Comprehensive Environmental Response, Compensation, and Liability A ct of I 980, 42 USC 9601, et seq. 

DOE, 1994, Secretarial Policy on the National Environmental Policy Act (memorandum from H. R. O'Leary, 
Secretary of Energy, for Secretarial Officers and Heads ofField Elements, June 13), U.S. Department of 
Energy, Washington, D.C. · 

DOFJEIS-0222-F, Final Hanford Comprehensive Land-Use Plan and Environmentai Impact Statement. 

DOE Order 451. lA, National Environmental Policy Act Compliance Program. 

DOE/RL-91-40, Hanford Past-Practice Strategy. 

DOE/RL-91-52, U Plant Source Aggregate .Area Management Study Report. 

DOE/RL-93-33, Focused Feasibility Study of Engineering Barriers/or Waste Management Units in the 200 
Areas. 

DOE/RL-95-13, Limited Field Investigation/or the 200-UP-2 Operable Unit. 

DOE/RL-95 4 106, Focused Feasibility Study for .the 200-UP-2 Operable Unit. 

DOE/RL-96-81, Rev. 0, Waste Site Grouping/or 200 Areas Soil /nve.stigati'ons. 

DOE/RL-96-92, Hanford Strategic PlaJt. 
' ' 

DOE/RL-98-28, Rev. 0, 200 Areas Remedial lnvestigation/Fea.sibility Study Implementation Plan -
- Environmental Restorati'on Program. 

DOE/RL-2000-60, 200-PW-2 Uranium-Rich Process Wa.rte Group Operable Unit Rl/FS Work Plan and 
Process Waste RCRA TSD Unit Sampling PlanDOE/RL-2001-54. Draft B, C,entral Plateau Ecological 
Evaluation. 

· DOE/RL-2001-11, Rev. 0, Final Feasibility Study for the Canyon Disposition Initiative. 

DOE/RL-2001-54, Ecological Evaluation of the Hanford 200 Areas-Phase I: Compilatian of Existing 200 
Areas Ecological Data. 

DOE/R.L-2002-68, Hanford's Groundwater Management Plan: Accelerated Qeanup and Protection. 

· DOE/RL-2003-23, Focused Feasibility Study for tire U Plant Closure Area Waste Sites. 

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

EPA/540/G-89/004, 1989, Guidance/or Conducting Remedial Investigations and FeasibiliJy Studies under 
CERCU. 

EPA 541 4 R99-039, 1999, EPA Superfund Record of Decision: Hanford JOO-and 200-A.rea (USDOE) OUs 15 
and 27, Benton County, WA. 

HAB, 2002, Report of the Exposure Scenarios Task Force, Hanford Advisory Board., Richland., Washington. 
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HAB #132, 2002, "Exposure Scenarios Task Force on the 200 Area,'' Oetter), Hanford Advisory Board 
Consensus Advice #132, Richland, Washington. 

Hanford Federal Facility Agreement and Consent Order, 1989, u amended. 

Hedges, J., 2000, "Approval of the Contained-In Determination Request for Hydrazine," (letter), Washington 
State Department of Ecology, Kenncwiclc, Washington, June 22. 

Klein, K. A., Einan, D. R., and Wilson. M.A., 2002, "Consensus Advice# 132: Exposure Scenarios Task Force 
on the 200 Arca," (letter) U.S. Department of Energy, Richland, Washington. 

National Environmental Policy Act of 1969, 42 USC 4321, et seq. 

PNNIA3788, Hanford Site Groundwater Monitoring/or Fiscal Year 200} . 

Resoura Conservation and Recovery Act of 1976, 42 U.S.C. 6901, ct seq. 

WA7890008967, 1994, Hanford Facility RCRA Permit, Washington State Department of Ecology, Olympia, 
Washington. 

WAC 173-303, "Dangerous Waste Regulations," Washington Admini.strati've Code. 

WAC 173-340, "Model Toxiel Control Ac:t - Cleanup," Washington Administrative Code. 

WAC 246-272, "On-Site Sewage Systems,'' WOJMngton Administrative Code. 

Waste Information Data System Report, Hanford Site database. 

WHC-SD-DD-TI-063, 216-U-J and 216-U-2 Cribs Interim Stabilization Final Report 
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AD:'\lr.flSTRATIVE RECORD 

The Administrative Record can be reviewed at the following locations: 

Lockheed Martin Information Technology 
Administrative Record 
2440 Stevens Center Place, Room 1101 
Richland, Washington 99352 
P0C: Debbi Isom 
(509) 376-2530 

POINTS OF CONTACT 

U.S. Department of Energy Representative 
Kevin Leary Project Manager 
509/373-7285 

U.S. Environmental Protection Agency 
Representative (Region 10) 
Craig Cameron. Project Manager 
509/376-8665 

Washington State Department of Ecology 
John Price, Project Manager 
S09n36-3029 

INF0R.,lATI0N' REPOSITORIES 

This Proposed Plan is available for viewing at the following public information repositories: 

University of Washington 
Suzzallo Library Government Publications 
Seattle, Washington 98195 
206/543-1937 
AlTN: EleanorChase 

Gonzaga University, Foley Center 
East 502 Boone 
Spolcane, Washington 99258 
509/323-3839 
ATI'N: Connie Scarpelli 

Portland State University, 
Branford Price Millar Library 
934 SW Harrison 
Portland, Oregon 97207-11 S 1 
503n25-3690 

U.S. Department of Energy Public Reading Room 
Washington State University 
Consolidated Information Center, Room 101L 
2770 University Drive 
Richland, Washington 99352 
509/372-7443 
ATI'N: Terri Traub 
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Figure 1. Location of the U Plant Oosure Area In the 200 West Area. Hanford Site. 
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Figure l. Logic Diagram for Selecting Applic.able Alternatives. 

Yes 
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• I.Mem1Uve 1: No Aclioll 

AJ1emative 2: M,intain Existing Soll Cover. 
Institutional Controls, Ind Monilored Natural 
Attenuation 

AJremaUve 3: Remo .. and Olspose 

AJtemative 4: Capping 

IAJlemative 1: No Al;tlon 

. Allemltive 2: Maintain Existing Soil Cover, 
lnsti1vtlon,1 COf\11011, Ind Mon~Oled Natural 
Attenuatioo 

Allematlve 3: Remo1111 and 01,po111 

AltematMt 4: Capping 

Altemallve 2: Maintain Existing Soll Cover, 
1naliMion11 Controls, encl MonilO!ed Nal\Jra! 
At1enu1tlon 

Alternative 3; Remow and Oispose 

IAJlematlve 1: No Action 

Allemallv9 2: Maintain Exhuing Soll Cover, 
lnstillJtional Control,, and Monitor.cl Natural 
AttanuaUon 

tJo L--.....:.....;;_ ________________ -..iAltematlve 3: Remove and Dispose 

---Altamatlvt 4: Capping 

1Allc,,n1tlve 1: No Aetlon 

Allemallve 2: Maintain Exlstlog Sol Cover, 

·1 
- ln&lllutional Controls, Ind Monitored Natural 

Attenuation 

· Altemallve 3: Remow and Olspon 

- AJ!emallve 4: Capping 
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Table 1. Summary o(Nonradionuclide Soll Preliminary Remediation Goals (or All Pathways. 

Hanford Site Direct Groundwater 
Terrestrial 

Wildlife Overall PRG • 
Constituent Background• Contactb Protection c 

Protection• (mg/kg) 
(mg/kg) (mg/kg) (mg/kg) 

(mg/kg) 

Nitrate (as Nitrogen) 52 (as nitrate) 350,000 .:,c: ,\':~O · .. ,:° '·: ,.: - 40 

Uranium .r,:: 3.2Fi ·L 10,500 1.3 - 3.21 

NOTES: Shaded areas represent the pathway driver for the overall PRG. 
• Back.ground concentrations are 9011l percentile values of the log normal distnoution of sitewide soil 

background data fromDOFJR.L.92-24. Where the applicable PRG for a constituent is less than background, 
the background value is used as the PRG. 

11 Direct contact values represent vadose zone concentrations that are protective of human and ecological 
receptors from direct contact with contaminated solids. Listed WAC 173-340-74S Method C cleanup 
stmdards for industrial soil are obtained !rom the Washington State Department of Ecology CLARC Version 
3.1 tables (updated November 2001) (Ecology 94•145) and are used to evaluate the top 4.6 m(lS ft) 
fWAC 173-340-745). · 

cvalues represent vadose zone soil concentrations that will be protective of groundwater. Values are 
calculated using the WAC 173-340 three-phase model for protection of drinlcing water (WAC 173-340• 74 7[ 4]. 
amended February 12, 2001). 

4 Industrial soil levels protective of terrestrial wildlife are obtained from WAC l 73•340.900, Table 749-3. 
• Listed values arc used to evaluate the top 4.6 m (lS ft) and represent the most restrictive soil PRO 

derived from evaluation of direct contact, groundwater and river protection, and terrestrial wildlife protection. 
Below 4.6 m (15 ft), alternate cleanup levels may be required to meet RA Os based on verification of 
protectiveness of groundwater and the Columbia River during remedial actions. 

DOEJRL.92•24, 1995, Hanford Site Background: Part/, Soil Background/or Nonradioactive A.nalytes, 
Rev. 3, U.S. Department of Energy, Richland Operatjons Office, Richland. Washington. 

Ecology 94.145, 1994, Model Toxics Control Act Cleanup Levels & Risk Calculations (Cl.ARC 
Version 3.1), Washington State Department of Ecology, Olympia, Washington, as revised. 

WAC 173•340, .. Model Toxics Control Act- Oeanup," Washington Administrative Code, as amended, 
Washington State Department of Ecology, Olympia. Washington. 

Cl.ARC ,. Cleanup Levels and Rlsk Calculatlons under lhe Model Toxics CQntrol Act Regulation. 
PRG • prellmlnary remedladon goal. 
RAO • remedial action Objectives. 

• no value established, 
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Table 2. Summary of Radionuclide Preliminary Remediation Goals for All Pathways. 

Direct E1posure• (pCl/g) Terrestrial Groundwater Overall PRGd 
Constituent 15 mrem/yr 500 mrem/yr Wildlife BCG" Protection• 

(pCl/g) 
Dose Dose~ (pCUg) (pCl/g) 

Americium-241 :: f::.:· 335 07:, : :- ~ 112,000 - NA" 335 

Ccsium-137 23.4 780 _. .. :> '•~ 20 ·:.(/" •' NA' 20 

Plutonium-239/240 • · . :'.:· :425 . .' : ._' :, 14.200 - NA' 425 

Scleniwn-79 NA• NA' - NA' NA' 

Technetium-99 412,000 13,700,000 - ->.t :r 111 t::•f. ~,,,· 171 

Uranium (total) 608 20,800 - ;-:· ::- > :'.s1 .s · .:_:-.-~// 81.S 

Uranium-235 101 3.370 - i,~·.,-,r::3.92 ·: > -~r.-: 3.92 

Uranium-238 504 20,800 - . ~: .. -. 'J .38.t': .'/ · .- ,: ··, ·' 38.1 

NOTE: Shaded areas represent the pathway driver for the overall preliminary remediation goal (PRG). . 
-Oircct exposure values represent activities for individual radionuclides corresponding to a 15 or S00 mrem/yr dose 

rate in an industrial scenario. Values will be lower for multiple radionuclides to achieve the same dose rate. Listed values 
arc used to evaluate the top 4.6 m (15 ft) of the soil column. 

b.SOO mrcm'yr is the Hanford Site administntive control limit for ndiological workers, not for the general public. 
~Biota Concentration Guide (BCG) from DOE-SID-1153-2002. 
•Listed values are used to evaluate the top 4.6 m (15 ft) and represent the most restrictive PRG derived from 

evaluation of the direct exposure, terrestrial wildlife, ·and river protection pathways. Below 4.6 m (15 ft) only groundwater 
values apply and alternate cleanup levels may be required to meet the RA Os based on verification of protectiveness of .· ----.....

1 

groundwater during remedial actions. 
9NA • Not applicable. The RESRAD (ANUEAD-4) and/or STOMP (PNNIA 1217,) models predict that constituent 

at concentrations present in the representative sites will not reach groundwater within 1,000 years. 
'NA • Not applicable as Selenium-79 does not have a groundwater protection regulatory limit 
'Listed values are based on 40 CFR 141 values and calculations.ANIJEAD-4, 2001, User's Manual/or RESRA.D, 

Version 6, Argonne National Laboratory, Environmental Assessment Division. Argonne, Illinois. 
DOE-STD-11S3-2002, .A Graded Approach/or Evaluating Radiation Doses to Aquatic and Te"estrlal Biota, DOE 

Technical Standard. U.S. Department of Energy, Washington. D.C. 
PNNL-11217, 1997, STOMP Subsurface Transport Over Multiple Phases Theory Guide, Pacific Northwest National 

Laboratory, Richland, Washington. 

BCG • biota concentration 2Uide. 
DOE • U.S. Department of Energy. 
NA • Not Applicable 
PRG • preliminary remediation goals. 
RAO • remedial action objectives. 

· STOMP • Subsurface Transport Over Multiple Phases. 
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Table J. Justification or each Prderred Remedial Alternative Selected for the U Plant Closure Area Waste 
Sites. (8 Pages) 

Waste Site/Group 

Representative Site 

216-U-8Cnb 

.. ... 
&I 

~ -• E 
~ 

:;;: 

X 

Justification 

Cesium-137 CWTently exceeds human-health 
protection but is anticipated to decay within 
141 years. .Existing stabilization cover 
adequately mitigates the exposure pathway. 
Tcchnctium-99 and nitrate.\ soil 
concentrations in the vadosc zone exceed 
groundwater protection: highest 
concentrations of technetium arc located 
near surface; nitrate is well distn'buted 
throughout the ,oil column. with maximum 
coccentrations at 60.4 m (198 ft) bgs. 
Placement of a cap and associated 
monitoring addresses source control and 
reduction in contaminant migration. The 
216-U-8 Cn'b is considered a high-risk site. 

Process Waste Group Analogous Sltc:s to be Evaluated by the 216-U-8 Crib Model 

216-U-1 /216-U-2 Cn'bs X Ccsium-137 currently exceeds human-health 
protection but is anticipated to decay within 
128 years. Existing stabilization cover 
adequately mitigates the exposure pathway. 
Tcchnctium-99 soil concentrations in the 
vadose zone exceed groundwater protection. 
based on constituents between 6.7 m and 

24 l •U-361 Settling Tank X 

19 

I 3.1 m (22 and 43 ft) bgs. Placement of a 
cap and associated monitoring addresses 
source control and reduction in contaminant 
migration. The 216-U-t and 216-U-2 Cn'bs 
are considered high-risk: sites. 

There is 110 information indicating that the 
tank has leaked or has contributed to vadosc 
zone contamination that would indicate 
future groundwater protection cooccrns. 
Primary risk is associated with the sludge 
contained in tank This alternative will 
remove the sludge. Site is located in close 
proximity to 216-U.J and 216-U-2 Cnbs and 
UPR-200-W•l9. Confirmatory sampling 
may be required. 
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Table 3. Justification of each Preferred Remedial Alternative Selected for the U Plant Closure Area ,vaste 
Sites. (8 Pages) 

Waste Site/Group 

200-W-42 Vitrified Clay 
Pipeline/ UPR-200.. W-J 63 

Representative Site 

216-U-12 Crib 

C 
.2 
~ 
< 
0 z .. -l -E 
~ 
~ 

'0 
C 

" .. 
> 
0 

E .. 
p: 

X 

.. .._,. .. 
. !: 
ii 
E .. 
~ 

X 

Justmc:iitlon 

Cesiwn-137 currently exceeds human-health 
protection but is anticipated to deeay within 
804 yem. Existing stabilization cover 
adequately mitigates the exposure pathway. 
Uocertainty in the groundwater protcctioo 
criterion may require confirmatory sampling 
before or during implementation. 

It is anticipated that ccsium-137 
concentrations exceed human-health 
protection but it is anticipated to decay 
within 141 years. Nitrate soil concentrations 
in the vadose :zone exceed groundwater 
protection. based on constituents between 
15.3 m and 64.6 m (50 and 212 ft) bgs. 
Limited analytical data exist; however, 
process knowledge and screening 
information indicate that uranium soil 
concentration in the vadose zone also may 
exceed groundwater protection. Placement 
of a cap and associated monitoring address 
source control and reduction in contaminant 
migration. The 216-U-12 Crib is considered 
a high-risk site. 

Process Waste Group Analogous Sites to be Evaluated by the 116-U-12 Crib Model 

216-U-5 Trench X This trench was used one time only, for the 
disposal ofunimdiated effluent, at a limited 
disposal volume. Human-health protection 
is expected to be bounded by the 216-U-12 
Crib. Groundwater protection is assumed, 
because the limited disposal volume would 
indicate minimal vertical migration. 
Confirmatory sampling may be required. 
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Table J. Justification or each Preferred Remedial Alternative Selected for the U :Plant Closure Area Waste 
Sites. (8 Pages) 

Waste Site/Group 

216-U-6 Trench 

216-U-15 Trench 

216-U-16 Cnb 

216-U-17 Cnl> 

C: 

~ ... 
< 
0 z 

X 

X 

X 

X 

21 

~ 
C ·a. 
C. .. u .. ..,,. 
u 
~ ;; 
C ... .. 
~ 

Justification 

The trench was used one time only, for the 
disposal ofunimdiated effluent. at a limited 
disposal volume. Hwnan-health proteetion 
is expected to be bounded by the 216-U-12 
Cnb. Groundwater protection is assumed, 
because limited disposal volume would 
indicate minimal vertical migration. 
Con1Irmatory sampling may be required. 

The trench was used one time only, for the 
discharge of one curie of fission product, at a 
limited volume. Human-health protection is 
expected to be bounded by the 216-U-12 
Cnb. Groundwater protection is assumed, 
because the limited disposal volume would 
indicate minimal vertical migration. 
Confirmatory sampling may be required. 

Process knowledge indicates a limited mass 
loading of two orders of magnitude less 
uranium than the representative site, the 
216-U-12 Cno. Human-health protection is 
expected to be bounded by, and more 
protective than, the 2J6-U-12 Cno. 
Groundwater protection is assumed, because 
the effiucnt WU distnouted over a much 
larger enc base than ibc representative site 
and would indicate: minimal vertical 
migration. 

Process knowledge indicates a limited mass 
loading of several orders of magnitude less 
uranium than the representative site, the 
216-U-J2 Cnb. Human-health prote<:tion is 
expected to be bounded by, and more 
protective than. the 216-U-12 Cnb. 
Groundwater protection is assumed, because 
effluent was distn"'buted over a much larger 
cnl> base than the representative site and 
would indicate minimal vertical migration. 
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Table 3. Justification or each Preferred Remedial Alternative Selected for the U Plant Closure Aru Waste 
Sites. (8 Pages) 

Waste Site/Group 

Representative Site 

216-U-4 Reverse Well/ 
216-U-4A French Drain 

C 
.2 
t, 
< 
C z 

X 

.. ..., 
~ .. 
E 
u 

~ 

Justification 

Ccsium-137 concentrations exceed human­
health protection but arc anticipated to decay 
by 125 years. Existing cover adequately 
mitigates the exposure pathway. Site is 
within groundwater protection PRGs. Site is 
within the boundary of the effective barrier 
anticipated for the 221-U Building. 
Institutional controls will be coordinated 
with the barrier placement over the 221-U 
Building and effectively barrier placement 
over this site. 

Reverse Well/French Drain Group Analogous Site to be Evaluated by the 216-U-4 Reverse Well / 216-U-4A 
French Drain Model 

216-U-4B French Drain 

Represent2tfve Site 

UPR-200-W-19 X 

X 

22 

Expected to be similar to the 216-U-4 
Reverse Well and 216-U-4A French Drain. 
However, site is not within the boundary of 
the effective barrier anticipated for the 
221-U Building. As such, removal of the 
contaminants, assumed to be within the near 
surface, is an appropriate and cost-effective 
remedy. 

Ccsium-137 concentrations exceed human­
health protection at near-surface, but arc 
anticipated to decay by 129 years. Existing 
stabilization cover adequately mitigates the 
exposure pathway. Site is within 
groundwater protection PRGs. The lcey 
contamination area is in close proximity to 
the 216-U-l and 216-U-2 Cribs and will be 
addressed adequately in concert with the 
remedy associated with those cnos. The 
portion of the site beyond the area associated 
with the 216-U-l and 216-U•2 Cn'bs has 
limited contaminants and. considering the 
existing stabilization cover. is adequately 
protective. 

.--------. 
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Table 3. Justification of each Preferred Remedial Alternative Selected for the U Plant Closure Area ,vaste 
Sites. (8 Pates) 

Waste Site/Group 

r: 
C 

~ 
< 
~ Justification 

Septk System Group Analogous Sites to be Evaluated by the UfR-200-W•19 Model 

2607-WS Septic System X Human-health protection is expected to be 
bounded byUPR-200-W•l9. The site is 
located near the 216-U-1 and 216-U-2 Cn"bs 
and the 24 l-U•361 Settling Tanlc.. The septic 
system will be abandoned per the WAC (i.e .• 
pumped and stabilized) before it is addressed 
under this program. 

2607-W? Septic Tan1c X Human-health protection is expected to be 
bounded byUPR-200-W-19. The site was 
abandoned per the WAC (i.e., pumped and 
stabilized); it is within the boundary of the 
effective barrier anticipated for the 221-U 
Building. 

Solld Waste Group Analo11;ous Sites to be Evaluated Using the UlR•l00•W-19 Model 

200-W-56 Dump X Human-health protection is expected to be 
bounded by UPR-200-W -19. It is similar to 
the 200-W-CSLA {a construction surface 
Iaydown area), which is a rejected site based 
on process lcnowledge indicating that no 
hazardous or radioactive wastes were 
disposed of at the dump. Process knowledge 
on this site indicates no hazardous or 
radioactive waste disposal as well 
Confirmatory sampling may be required. 

200-W-57 Dump X Human-health protection is expected to be 
bounded byUPR-200-W-19. It is similar to 
the 200-W-CSLA, which is a rejected site 
based on process knowledge indicating that 
no hazardous or radioactive wastes were 
disposed of at the dump. Process lcnowledge 
on this site indicates no hazardous or 
radioactive waste disposal as well. 
Confirmatory sampling may be required. 
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Table 3. Justification or each Preferred Remedial AlternaUve Selected for the U Plant Closure Area Waste 
Sites. (8 Pages) 

"'O "CJ 

C C . C 

ct • .. 
.2 ·; .:i 

.. u 
u ;,. C 

- 0 0 'E. . < .5 i J: ti E Cl. 
C ~ > C ._ <1,1 "' 

Waste Site/Group z ~ C O :I ·p: (.J 
Justification .. •• (.J (.J ft .. - ~:::;;Zc:: r"I ... 

4,1 4,1 .. 
.:: ;,.CC"'OC 

~ .:: -fnou': - • t!= :; ~ -• .. .. .. 
1:1 E "' E .. E-===c:i 0 .. .,_ t,i = C 6.1 . <1,1 Cl, <1,1 

~ 
... - .,, 0 - ~"' ~ ~~-5~;: i5 

200-W-71 Pit X This is a solid waste site. Human-health 
protection is expected to be bounded by 
UPR-200-W-19. Process knowledge 
inwcates that radioactive waste may have 
been disposed ofat this pit Confirmatory 
sampling is required to reduce the 
constituent uncertainty and support 
determination of an appropriate institutional 
control period. 

UPR-200-W-8 Pit X This is a solid waste site. Human-health 
protection is expected to be bounded by 
UPR-200-W-19. The site might have been 
cleaned up adequately in the 1970s; 
confirmatory sampling is required. It is 
similar to the 200-W-CSLA, which is a 
rejected site based on process lcnowledge 
indicating that no hazardous or radioactive 
wastes were disposed ofat the dump. 
Process knowledge on this site indicates no 
hazardous or ndioactivc waste disposal as 
well. Confirmatory sampling may be 
required to reduce the constituent 
uncertainty and support determiDation of an 
appropriate institutional control period. 

Unplanned Rclca$e Group Analogous Sites to be Evaluated Using the UPR-200-W-19 Model 

UPR-200-W-118 X Expected to be bounded byUPR-200-W-19; 
this is a solid waste site. The site is within 
the boundary of the effective barrier 
anticipated for the 221 ·U Building. 
Institutional controls wilt be coordinated 
with the 221-U Building disposition. 
Confinnatory sampling may be required. 
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Table 3. Justification or uch Preferrtd Remedial Alternative Selecttd for the U Plant Closure Area Waste 
Sites. (8 Pages) 

Waste Site/Group .. ... 
1 • E 
~ 

~ 

b,O 
C 
·5. 
a. .. 

t.) .. ...,. 
u 
ii>­

:;: .. 
E .. 
~ 

Justification 

Shallow/Surface Waste Site Croup Analogous Sites to be Evaluated Using the UPR-100-W-19 Model 

200-W-77 unplanned X Expected to be bounded by UPR-200-W-19. 
release Process knowledge indicates limited release 

(e.g .• residuals from blown-in tumbleweed) 
affecting a shallow surface area. 
Conf1I1Il3tory sampling may be required to 
reduce the constituent uncertainty and 
support determination of an appropriate 
institutional control period. 

200-W-85 unplanned 
release 

200-W-87 unplanned 
release 

200-W-89 Foundation 

X 

X 

X 

25 

Expected to be bounded by UPR-200-W-19. 
Process knowledge from field surveys 
indicates limited release affecting a shallow 
surface area. Confumatory sampling may be 
required to reduce the constituent 
uncertainty and support determination of an 
appropriate institutional control period. 

Expected to be bounded by UPR-200-W-19. 
Process knowledge indicates limited release 
(i.e., potential residuals from train residuals 
on the siding) affecting a shallow surface 
area. Confirmatory sampling may be 
required to reduce the constituent 
uncertainty and support determination of an 
appropriate institutional contra] period. 

Expected to be bounded by UPR-200-W-19. 
Process knowledge indicates limited release 
(i.e .• residual contamination surrounding 
electrical substation} affecting a shallow 
surface area.. Confumatory sampling may 
be required to reduce the constituent 
uncertainty and support determination of an 
appropriate institutional control period. 
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Table 3 • .Tustifiution or each Preferred Remedlai Alternative Selected for the U Plant Closure Area Waste 
Sites. (8 Pages) 

Waste Site/Group 

UPR-200-W-33 

UPR-200-W-48 

UPR-200-W-SS 

UPR-200-W-78 

UPR-200-W-117 / 
UPR-200-W-60 

C 

~ 
u 
< 
0 z .. -
~ .. 
E 
~ 

~ 

bgs • below ground surface. 

X 

X 

X 

X 

X 

CSLA • construction surface laydown area 

26 

t.D 
C 

."E.. 
C. .. u Justification 

Expected to be bounded byUPR-200-W-19. 
Process knowledge indicates limited release 
(i.e., residuals from a surface condensate 
leak that was immediately removed and 
covered with clean fill) affecting a shallow 
surface area. Confirmatory sampling may be 
required to reduce the constituent 
uncertainty uid support determination of an 
appropriate institutional control period. 

Expected to be bounded by UPR-200-W-19. 
Process knowledge indicates limited release 
affecting a shallow surface area. 
Confirmatory sampling maybe required to 
reduce the constituent uncertainty and 
support determination of an appropriate 
institutional control period. 

Expected to be bounded byUPR-200-W-19. 
Process knowledge indicates limited release 
(i.e.1 residuals from swept up and rinsed 
uranium powder spills) affecting a shallow 
surface area. Confirmatory sampling may be 
required to reduce the constituent 
uncertainty and support determination of an 
appropriate institutional control period. 

Expected to be bounded by UPR-200-W-19. 
Site is within the boundary of the effective 
barrier anticipated for the 221-U Building. 
Institutional controls will be coordinated 
with the 221-U Building disposition. 
Confirmatory sampling may be required. 

Expected to be bounded byUPR-200-W-19. 
Process knowledge indicates limited release 
(i.e., residuals from equipment moved via 
the railroad spur) affecting a shallow surf.ace 
area. Confirmatory sampling may be 
required to reduce the constituent 
uncertainty and support determination of an 
appropriate institutional control period. 

PRO • preliminary remediation goal. 
WAC • Washington Admlnlstraliw Cede 

. --1 
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GLOSSARY AND TERMS 

The first use of technical terms and other specialized text in this Proposed Plan is shown in bold in the document and 
defined below. · 

Administrative Record - The files containing all tbe documents used to select a response action at a CERCLA 
remedial action site. Locations where the Administrative Record for the Hanford Site is maintained were previously 
provided in this document. 

Analogous site -A waste site in an OU that is analogous to a representative site because of similar waste disposal 
practices, construction, geology, volumes of effiuent and contaminants, and other factors. 

Applicable or relevant and appropriate nqulrements (ARAR) - Those cleanup standards, standards of control, 
and other substantive environmental protection requirements, criteria, or limitations promulgated under Federal or 
state law that specifically address a hazardous substance, pollutant. contaminant, remedial action, location, or other 
circumstance at a CERCLA site, or that address problems or situations sufficiently similar to those encountered at 
the CERCLA site that their use is well-suited to the particular site. 

Capping -A remedial alternative that relies; on placement of a physical barrier over a waste site to prevent intrusion 
by humans and/or biota; may also be designed to limit infiltration of precipitation to provide protection of 
groundwater by limiting mobilization of contaminants in the vadose soils. 

Characterization - Identification of the characteristics of a site, often through review of existing site information 
and/or sampling and analysis of environmental media and materials, to determine the nature and extent of 
contamination so informed decisions can be made as to the level of risk presented by the site and, therefore, the 
appropriate remedial response can be made. 

Clean closure -A TSO is closed pursuant to RCRA such that contaminant concentrations are below levels of 
concern and no RCRA constituents remain that would pose a threat to human health or the environment 

CLUP-EIS - Final Hanford Ccmprtheruive Land-Use Plan Environmental Impact Statement- DOE/EIS-0222-F 

· Comprehensive Env/rorrmtntal Response, Compensation, and Llahllity Act of 1980 (CERCLA)-A Federal law 
that establishes a program to provide for the identification of hazardous waste sites to ensure that sites are cleaned 
up, and to atlow government entities to evaluate damages to natural resources. CERCLA is also known as the 
"Superfund." 

Contaminanu of concern (COC)-A focused list of radioactive and chemical constituents that may be found at 
various waste sites. 

Decontamination and decommisslonlni- Stabilization and maintenance or removal of inactive surplus facilities to 
reduce potential environrnentai human health, and safety hazards. 

Ecology- Washington State Department of Ecology. 

Environmental Restoration Disposal Facility (ERDF)-The Hanford Site's disposal facility !or most waste and 
contaminated environmental media (contingent upon meeting the ERDF waste acceptance criteria} generated under 
a CERCLA remedial action. The ERDF currently receives wastes from ongoing remedial actions in the 300 Area 
and at other Hanford NPL sites. 

EPA- U.S. Environmental Protection Agency. 

FFS - Focused Feasibility Study- DO~2003-23 

BAB - Hanford Advisory Board. 

Hanford Ftderal Facility Agrttmtnt and Constnt Order (Tri•Party Agreement) -An agreement and consent 
order between DOE, EPA, and Ecology that details the process to be used to address CERCLA, RCRA, and state 
requirements for closing the Hanford Site. 

Implementation Piao - DOE/RL-98-28. 
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Industrlal-ncJusivc -A land-use designation under th~ CLUP-EIS !hat applies to the 200 Areas core zone. Under _, .,.--...._ 
this land-use designation, waste management activities would continue. This land use assumes an industrial 
exposure scenario. 

Institutional controls - Nonengineered instruments, such as administrative and/or legal controls, that minimize the 
potential for exposure to contamination by limiting land or resource use. The State of Washington also considers 
physical controls, such as fencing and signs. to be institutional controls as welt 

National En'Vlronmental Policy Act of 1969 (NEPA) - A Federal law that establishes a program to prevent and 
eliminate damage to the environment Values for this act encompass a range of environmental concerns. 

National Priority List (NPL) - A list of top-priority hazardous waste sites in the United States that are eligible for . 
investigation and cleanup under Superfund ( 40 CFR 300, Appendix B). 

Natural attenuation -A decrease in concentration of a contaminant due to natural processes, such as radioactive 
decay, oxidation/reduction, biodcgradation, and/or sorption. 

Observational approach -A tnethod of planning, designing, and implementing a remedial action that uses a limited 
amount of initial field characterization data to create a general understanding of the site conditions. Information that 
is gathered during the remedial action phase is used to make real-time decisions to guide the remedial action. For 
some sites, this method is considered more cost• and time-effective than traditional methods that require large 
amounts of initial data to make detailed plans and designs for remedial actions. · 

Operable unit (OU)-As applied to the Hanford Site, an OU is a group of land disposal sites or p-oundwater 
plumes placed together for the pwposes of investigation and subsequent cleanup actions. 

Prelhnlnary remediation goals (PRG)- Initial cleanup levels that arc developed during the CERCLA decision­
making process. PRGs may be refined in the ROD to become rmal cleanup levels (i.e., remediation goals). 

Proposed Plan -The plan that presents the preferred alternatives for remedial action of waste sites to the public by . .--.... 
the responsible parties. The proposed plan is developed based on the results of feasibility studies pcrfonncd on the 
waste siles (in this case, the FFS for the U Plant Closure Area Waste Sites). 

Record or declslon (ROD)-Tbe formal document under CERCLA or NEPA in which the lead reguJatol}' agency · 
sets forth the selected remedial measure and provides the reasons for its selection. 

Remedial action objectives (RAO) - General descriptions of what the remedial action will accomplish (e.g., 
restoration of groundwater). 

Remedial alternative• General or specific actions that arc evaluated to detennine the extent to which they can 
eliminate or minimize threats posed by contaminants to human health and the environment. 

Remedial lnvestl2ation (RI) -A data collection activity under CERCLA that includes sampling and analysis to 
identify the nature and extent of contaminants at a waste site. 

Remove and Dispose -A cleanup method where soil and debris arc excavated such that no contaminants above the 
approved remediation goals for direct exposure, groundwatc:r, and river protection remain at the site. Excavated 
material is treated (as necessary) and sent to an engineered facility for dispo~al. 

Representative site-A waste site in an OU that either typifies or bounds the contaminant characteristics of the 
waste sites in the OU. A representative site is selected based on the types and volumes of cffiuents and 
contaminants discharged to the site, the construction of the waste site, the physical characteristics and setting of the 
area around the waste site, availability of data, and other site-specific factors. The representative siles are 
characterized during the RI to determine the nature and vertical extent of contamination. This information is used to 
support the decision-making process for the OU. 

Resource Conservation and Rtco.,ery Act of 1976 (RCRA) • A Federal law that establishes requirements for the 
storage, treatment. and disposal of hazardous waste. 

SEPA- State Environmental Protcttion Act (RCW 43.21 C). 
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Treatment, stora~e, and disposal (TSD) unit - A RCRA site used to treat, store, or dispose of hazardous waste. 

Tr~Parties-U.S. Environmental Protection Agency, Washington State Department of Ecology, and U.S. 
Department of Energy. 

Waste sites - Sites that arc contaminated or arc potentially contaminated due to past operations. Contamination may 
be contained in environmental media. such as soil or groundwater, or in man-made structures or waste, such as 
debris. 
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Table A~l. Cost EstiinaJes (iii Sl,000). (2 Pages) 

Waste Sita/Group 

.... 

::;:;~~c:rr:::~--::·c~;:2:,::: 
2'!0'"U•1 Crib I 210.u02 Crib ti ! $:ma $1 ,093 ${?42 
i----------------••-s• ................. J .. ------+--------+-~··---······················+----------i 

$4,987 . $5,676 '$ . . i 5,151 
i,----------·····································--+---------+-----~-~"'--+--- ... , ·,, _ _, ·---1---------
:...>o·o····.V'~C4. 2 .. V. ltriflsd Cla .. y P .. ipellne ! 1,,$2-93 · . $2;037 
UPR,2GO·W, 163 . 

!£~_:!'ii_ ..... ~.,.j;ii,Jf;,::;:,:-,;;c,,,, ;,_; :&:
1

if}wA~t~, .. · .. -· ;. >(~f~:ltf'.:,.:;:j~J~·:;2:s:i~:::·;;· ?_-P,~.:: . ;fJJ~ ,: :.,''. 

216-U-12 Cm:-, _ • j$.o89 $Stu · $1,10,:i · 

Pi,~i¥Jl;;,v;~i~jlli~11p.:itniilogo:uskSite~i~~,:bi;i;~l1l[~J~i~~~;itt-l~~i;,;~1plietM~*f.k@\,wJ,11§£@!.'§f{:~~~i'. 
216·•\J5 Tn~rn,h ........... ...l!~~?.·······-·--······-t~~' .j$1,007 ··-········· .. ······ .. . 

216-U·t'> Tr(mdi ------··-- .. _. .......... _ ............... ,:!~9 jS453 ... .)$994 .................... ·--······ 
2rn-U-fi TrMch $389 ls324 [$899 
I'-----·--·--·--•-•'"··························· ................................. -----1----------,1---•-----······· · ···-i'···---------4 

~.:~~.i:.~~.6-~~~- $528 ... " .................... ~.~.:?~~ .............. _ ...,.ls_-_1 _,9_9_r_, _____ _ 
2-t5-U-i7Crib $389 $803 ls,1,Hl5 

ik~;~r~1atiii!'.$li~/it:.;/rf.{,i[tut>.~·v>r'4f:£.i.;;,;::iilikt:t'F."'';:.:~v fo@,'<xi%;;ffit.•,,:!'3~:·A?;'.%{ <'·&f.:th'..::'w'.. 
21l5-l_i .. 4 R.mnmm WHU I.. ·· ··· ·· ··· ·· [ · • · ·-- ··1$I93 ·.· · $113 · ··· • $6H5 · 
216-U-4A Fmnd1 Om.in· j . ; . . 
RAb.i¢.::~f~itirmi~lWlltitli•;Gr:o.n•si,:/tj¥filMAui,:sffis:· wJj~\fZ}:;tJ~,~~w~ijJ~j@i.~~~~~~&:£?4N,W,f4a~l<AiN<t> 
216·U•4HFi'enchDr~iii1 T · ~ [$193 · •• $fi4 ··. · En92 
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Table A·l. Cost Estimates (in $1,000). (2 P:ig,,~) 

Waste Site/Group ·u ,, 
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Table B-1 , 116-U-8 Crib snd Associated Antlogous Waste Sites. (4 pagts} 

Waste Site Wutc Slit Connvira1lo11, Constndlo-. •ad Cunnt Waste SIie Sile 111d Dlscllarie ffl1tory Rationale 
PUF]>OIC ConrNeztta1fo• 

Rrprueulallve 1lte 

216-U-I Cn1J The rite ii located 1pproxirra1.ely 137 m (4SO f\) west Onvd The crib received acidic process The 216-U-I Cnl, ii an inactive cn'b (tirmemS) 
ofBdoit Avenue and 229 m (750 ti) IJOUlh of 16!h condensate from lhc 22 t-U and that received a high invmtory or contaminants 
Strttt. 'The lite consists of three wood tini>cr cn'bt in 224-U Buildings along with from uranium-rich and acidic process wuics 
series at the bottom o( I baclc!illed trench that dl"llinage from lhe 291-U-1 Slade. di1ehlrged to the crib. Wastcwalff inlilll'lled 
measures 48 by IS m (ltiO by SO fi). The cn'b wat in opttation Crom J1mc into • thick ._dose zone (7S m (247 flD via a 

1952 to Marth 1960. Thuitc v.u subsurface cfnin field. Wastewater volumes (on 
deactivated by blanking the pipeline lheordcrof379million lilen(l00 minion pl)) 
approximately 11 m (60 ft) nonll or were 1!gniricant enough to have reached the Cold 
the unit when ground Kitting Creek unit at SO m (l 6S ft) bgs (where spreading 
~ • round the cnl, vmt risen. could -> and groundwater, u tvidtnccd by 
In 1994, the ll1'CI over the ml> and a the rresence or uranium, b'itium, and nib'ile in 
porti011 o( lhc vitrified clay pipeline the groundwater. Mobile contaminants ~ 
MS stabilized. ,'Pl'fOXlmately II to carried wrticafly deep into lhc vadose zone o.- to 
l O cm (J to 4 in.) ohoil wm: the gn,undwaitt, but with Jinle latml spradmg. 
rctnOYed fi-om the srea •hove the lnwnobilc contamnmits were retained in the 
vitrified clay pipeline (VCP} upper vadosc zone with muimum 
(200-W...C2 VCP /UPR-~W-163) concentrations at 1he base or !he cn"b (9 m (31 ft] 
and consolidated Ova" the lop o(thc bp). 
216-U-I Cn'b. The ,ru aw:r the 
crib and CM10lidated 1011s 'WIS Primary contaminants arc C.,.137, vranillm, ,nd 
cow:rcd with about 0.$ lo 0.6 m (1.S Sr-90. The zone of highest contamination is at 
to 2 ft) ofloil. lhc base of thc cn'b (9 m (31 ft] bp) to ll m (42 

ft) bgs. Cs· l 37 conc;e11tntions arc highest from 
9 to 13 rn (JO n to 42 ft) t,p (mait value or 
91,190 pCi/g at 9 (JO ft) bgs) witllno detectable 
concentrations below JO m (100 ft). Sr-90 wu 
detected from 9 lo 61 m (31 10 199 ft) with peak 
values near the base of the m'b (130 pCll'c) and 
bctw=I JS and 50 m (11 S and I 6S ft) (max 
value o( 520 pCif I at JS and SO m (1 IS and 165 
fl] bgs) with COIICelltnitions < 20 pCi/g bcMffl 
12 to SO m (40 lo 16Sf\)). Uraniumpcabncar 
the base of the cnl, (2B pCi/g U-233/234 ,nd 94 
pCi/g U-238) and within the cold CRelt unit 
(nu Yllues or 140 pCifg U-233/234 111d 150 
pCi/g U-238at 56 m(l85 ft) bgs)wilh 
concenntions ~lly <20 pCi/1 bmttcn t 2 
lo SO m ( 40 lo 165 ft). Spectral pnma borehole 
logglns indicated • maxinum U-238 activity of 
8ll pCi/g at 11 m (38 ft]. lzvclso( Am-241, 
plutonium, and nq,tvnium-237 arc less than 
I pC"slg. This crib received lhc largest invmlory 
or um,ium or any U Plant Closure Arca waste 
site, 1 signi(iant pmion of..tlich iached 
groundwa.lcr. 



Table B-1. 216-U-8 Crib and Assodattd Aulogous Waste Sittt. (4 pages) 

WuteSlte 
Waste Site Connguntlon, Construction, and Currut Waste Sile Site and DIJrharce lllstory Rat1onale Purpose CovtrN t-gttatlon 

Proceu W111e Cre•p anal~11t 1l1t1 to be evaluated • 11•1 the 116-U-I Crib modtl 

216-U-I &. 216-U-2 Cribs The sire is north or 16th Slrffl, west orthe 221-U Onavcl and soil. The a,'119 ftlCCivcd ovmlow l'rom These m'b9 •re analogous to 1he 216-U-8 Cn1, 
Duildin1 and east orlhc 207-U Rdc:ntion Basin. The lhe241-U-361 Settling Tank. The because: (1) Ibey arc inactive timbctd cn'bs; (2) 
o,1,s are collocated in • common Undergroand 12nk received eel chinage from Che (hey received a similar unnium-rich waste 
R.•dioac:tive Material Area. Each en 1, Is delineated 5~ lank in the 221-U Building and ,tram;(]) Chey rueivd rm1lions or pilons of 
with posts and chain with "Cave-In Potential,. signs. wasle from the 224-U Building until 'M5leWllc:r, allhough Ill order ormagnilllde lest 
'Ille cn1,s consist or IWD wooden sll'UCIUrel each the Uranium Recovery process 1ha11 the 216-U-8 Crib did; (4) they received 
rncasuri11g3.6by 3.6 by 1.2 m (12 by 12 by4 ft). operations were shut dOWII in 1957. similar conamin•nl inYaitoriet (less unnium 
Each ml, Is located 11 the bottom of a 6.1 m (20 ti) From July 19S1 through May 1967, and plutonium, but more Cs-137 and Sr-90) than 
deep excavation with I: I side slopes. The m'b9 ~ the 216-U-1 & 216-U-2 Cn'b9 the 216-U-1 Cn"b did; (S) the primary 
on the undcrtylng native 1011. The ml>s m: spaced received waste from the conmminanti (C.-137, imnium, and Sl-90) ar1 
18 mapart (60 ft) and are connected by an 8.9cm 224-U Building and equipment similar but with the addition of technetium; (6) 
(J.5 in.) diameter •~inlcss steel pipeline. Gravel fill deconlaminatiort wute and they have a sim'lar contaminant distnoolion with 
wu not used In the m'bs. A 2-in. stain lest 1tttl vent teel1mation --•sie from the 22l•U malti~m concentrations at the base or the m'b 
pipe was installed but blanked off and replaced ..-ith a Building Canyon. The IIUI -S (6 m (20 ftJ bgs) and little lateral spreading: 
1/4 In. stainless stttl line that extends from the surface rtabiliied by scnping the (7) mobile contaminants (utll'lium, technetium, 
S\lrf aa! to within 1 foot of the en 'b botlom. An 8-in. contaminated surface toil Ind and nill'lte) have reached groundwater; (8) they 
bbc'lc iron test -11 casing mends from lhe surface consolidating it near the 24 I-U-361 have si1T11at hydrogeology and a thidc vadosc 
thtougl\ the center of each aib to a depth or21 m Settling Tmlc. The contaminated -(70 ft). U Plant wutti nowcd to the 241-U-361 toil -s covered with 46 to 61 cm 
Settling Tank, which lies 30 m (100 ft) east oCthe (18 lo 24 in.) ol' clean badcfilL The The distn'butions or Am-241, Co-60, Cs-1l7, and 
216-U-l Cn"b. ,urr,ce sunounding lhe 241-U-361 Sr-90 (n-..ximum concentnti011 or 33 pCVg, 10.6 

Settlinc Tank WU coveml with pe.ic, 1,700,000 pCi/c. and 2,400,000 pCilc. 
,ootcme. In 1994, contan-ination ~tiYCly) arc primarily limited to 6 to 12 m 
wu found on the 111rf•cc again, (20 IO 40 ft) bgs. Unnlum wu detected lhrough 
presumably caused by insect the ndosc zooe ..-ith peak values at 12 m (40 ft) 
imnlsion. Approximately JO million (mu:imum concentration for U•23Jfl34 of 1400 
liters(! million pl) of groundwater pCi/g and fOI' U-238 or 10,080 pCi/g at 12 m {40 
were pllff'4)Cd and crated, using an ft)) and ..-ithin the Cold Creek uni\ (32 pCi/1 for 
ion~llchange colurm, brtM!en June U-2131234 and 32 pCi/g for U-238). Spcctnl 
and August 1985. An estimated 617 gamma borehole logging indicated a maximum 
ltg orur•nium were ~mcrved. U-231 activity of SOOO pC"i/g at 12 m (39.5 ft). 
Portions or exlstirta wetb Although maxinm1 contaminant levels ar1 
(299-W19•J, 299•W19-9, and geneBll)' greater thll'I tt10Se of lhe 216-U-S Cnl>, 
299-Wl9·11)-grouled ID the distributi011 is rr,Je;h JTIIJT'I "onlined to the 
prnent wrtical ~nication with upper vtdose zone. 
the groundwater, and four new 
monilOring wens (299•W19-U, 
299-WI 9-16, 299-WI 9-17, and 
299-WI 9-18) -.m-e installed to 
charactcrue the unnium plume. 
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Waste Site Connguntlon, Construction, and Currt•t Wute Site Site and Dlscbarce History Purpose CoverNrietatfon 

The 24l•U-361 Settling Tanki1 located south~ or Onvel 1Rd shotcme The wik m:ci~ cen dDinage from 
the 22 t -U Build in&, north or I 6• Strttt. The the S~ bnk m lhe 221 ·U Ruildin3 
216-U-t & 216-U-2 Cnbnnd lhe2•l-U-36l Sculin1 and waste from. the 224-U Buildin1 
Tank are oonocated in I common Miologically until the uranium rece>Yel'f 
controlled ue.. It it posted with Underground operationullut down m I 9S7. From 
Radioactive M•ltrial Arn signs. The tank iJ posted July 1957 lhrough May 1967, the 
.-ilh Inactive Miscellllleous Underground Stonp 216·U-l .&216-U-2Cn"'bsystem 
Tank signs. Waste flowed rrom the 24 MJ-361 recei~ W11ste tom the 224-U 
Settling Tank to the 216-U-1 Crib(whir:h ties 30 m Building Ind equipment 
(100 ft) lo lhe wm). and !hen lo !he 216-U-2 Crib. decontamination wuie and 
The 241-U-36I Sdllin& T•nk is a circular underground m:bm•tion ~ (rom the nl-U 
sctdingtanU m(20 ft) in diameter by 6 m(l9 ft) 8U11ding Clnyoq via Che 241-tJ.361 
deq,, «instructed or 15 cm (611'1 .) steel rciruorud Settling Tu,\.. In Da:cmbcr 1949, 
r,atrased concme. The top or the lank rs 2 m (6 ft) the inlet tines to the well were cut 
below grade and sn-enl "m'lts and risers penetrated and plugged. The wasce line wu 
the ground surface. The surface sun-ounding the eittended from 1he 241-0-361 
settling tank hu been COYCl'Cd .-ith sllolcn:IC. Settlin1 Tmk to 1'1e 216-tJ.1 and 

216-U-2 Cn"'bs. A ~well was 
associaled with lhe tenlin& tank; 
ho~, the WIDS database 
lndicateS lh.at it never rccei-S 
WUIC. Records show thal well 
299-W19-9, 'located 1djacfflt to the 
2Cl•U•36I Settling Tanlc, wu 
completed OIi August 26, 19«, lo I 
depth of92 m ()02 ft). WIDS states 
that we11299-Wl9-9 WIS abandoned 
and grouted. Approximately 
106,000 lilffl (lS.000 gal) ofM.Ste 
aludge are bclieml 1o mnain in tile 
c.nlc. 

) 

Ratlontle 

ThiJ tcttling lllnlc Is analogoul to the 216-U•I 
Cn'b 1,ecau,e (l) it Teemed a similar 
ur1nium-rich W'IIS!e ab'am; (l) it received 
sirru lar coollminant lnven 1ories (less uranium 
and plutonium, but moR Cs-U7 and Sr-90); (3) 
its primary contaminants (Ct-137, uranium, and 
St-90) are similar lo !hose of the 216-U-! Crib 
but .-ith the addition ortecmetiu~ (4) the two 
sites have similar hydrogeology and a thick 
ndose 20ne; (5) the site is located within close 
proximity lo 216-U-1 and 2!6-U-2 Cnl>! (and is 
connected ID Chem vii I stain lest Sled pipeline) 
"'hicli are considered snalogou• to 216-tJ.& Cn"b. 

No characterization data haw been collected to 
spcciCicallychancterize any releases from the 
241-0-361 Settling T111k. Risb •ssocl:ated .-ith 
1hi1 site are C11pCtled IO be bounded by the 
216-U-I Crib, l>cc,use aiyn:lcases frvm Che 
bonlt 11re ~ted to be signirlcanlly lower in 
YOlumc th1111 die216-U-1 & 216-U-2 or 216-U-I 
Clibl. 
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Table B-1. 216-U-8 Crib and Associated Analogous Waste Sites. (4 p:agcs) 

Waste Site Conncurstton, Construction, and Curnnt Waste Site Site and Dlstharge History 
Purpose Covu/Vqetattou 

The release site is located in the 1011 above the Gravel UPR-200.W-163 OCCUTTCd ovcr 
pipeline from the 224-U Building to the 216-U-8 time, u blcing ..ute Crom the 
Cn'b. The release consisted ofradiologieally underground VCP-conllminatcd lhe 
contffltinated vegetation growing above the site or the SOI l. Vegetation 1bsorllcd some or 
200-w ... 2 VCP, the underground pipeline to the the ndioactive contaminants. 
216-U-! Cn'b. The underground VCP transferred U Brolcm pieces of c:ootaminated 
Plant waste to the 216-U-8 Cn"b. The aria cunmtly vegetation seattm:d in the wind and 
it posted with Undergroufld Radioactive Material caused the size or the surface-posted 
Ara signs. The 15.2cm (6 in.)diamt1erVCP runs contamination area to be increased. 
from a newalization bink localed beneath the The site cncompasscd 1.8 hec13Tcs 
2715-UA Building soulh to the 216-U-1 Crll,. The (4.5 acra) at one lime; hmr,ncr 
pipeline is buried l 10 4 m (l O to 12 ti) below grade. 1.4 hee1ara (J.5 acres) wcre 
The pipeline was blanked ofTwhc:il the l I ~U-1 Cn"t, stabilittd and down posted co no 
wu deactivated, and it was extended tpproxlmately posting In 1994. The site curfflltly 
22S m (738 ft) soulh 10 the 216-U-12 Cnb. The consists or0.4 hectare (1 aac) or 
pipeline is buried 1pproxim11tcly 3 m (10 ft) below soil above the underground pipeline 
grade for the segment~ the 216-U-8 and that ii marud and posted with 
216-U-Il Cn'bs. Underground Radioactive Material 

Areasigns. UPR-200-W-16311 
associated with the 200-W-42 VCP 
conncctin1 the 216-U-I Cnll to the 
224-U Building. The posted area 
over the pipeline on the nonh side or 
I 6th Strffl was stabilized in ~ 
2001. 

) 

Jutlonate 

Thi1 VCP/unplanncd release is considered to be 
analogous to lhe 216-U-11 Cnl>, betatl$C the VCP 
~yed waste: material to the 216-U-I Crib and 
thm:forc is expccled IO have a ,imilat waste 
invenlOfy. Surf- soil safT1)1es tollectcd during 
the VCP limited field lnvatigation typically 
showed baclcground lcvets oraetivity ror 
analyzed constituents. The highm ~Is or 
contamination were detected in the 111bturf'ace 
near the VCP. However, many constituents~ 
distnooted throughout tl1c: 4 m (12-1\) depth of 
the investigation. The data alJo 1uggcsted that 
minor la!eral spreadin& (no ~ than 1 to l m 13 
to S ft]) wu appamrt. 

The maximum concentration, or amc:ricium-241 , 
cesium-I 37, plutonium-2391240, and 
strontium-90 detected during the pipe! i r,e 

invcsliptlon were 4215 pC'i/g. 49,100 pCif g. 70.6 
pCi/g, and 110 pCi/g. respectively Car soils. The 
highest s!remlium activity wu detected in a 
vegetation sample at 1,)80 pCif g. 

) 
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Table B-2. 216-U-12 Crib and Assodattd Analogous Waste Sitts. (6 pages) 

WuteSlte Waste Slit Connguratloa, Clnnnt W•stt Slit S11e • nd Dlsc:ha,ce IDstory Ratlon•le Constnittlo•, Hd l'urpost Covrr/Vtgdatlo. 

Rrprn,ntltln Sitt 

216-lJ.12 Crib The 216-U•UOib is loc.ted intht200 Oravd from Apnl 1960 to May 1967. the ,ir.e The 216-U· ll Cn1> i• an inactive m1>(gnw:I filled)that 
West Atta tbout6SOm{2,130 l'l) IOU1h received 291-U-t Stack dmnage. n:ceived a •ignilicant inventory or contaminants liom 
orlhc: 221-U Building and 140 m (460 24l•WR Vault waste, od 224-U building unnlum-rich •nd acidic process wastes discharged lo !he 
n) nonhofBdoitA\l'eftue. It is •outhof process condensate via lhe C·S Tank. cn"'b. Wutewatu infilnted Into I thick vadose zone (73 
thell6-U-& 0,1,. Thell~-12 Cn"b Con!amintted 'Niter f'rom the 24l•WR m [2J9 t\)) vi,• subsurface dr,in ricld. Wamwatcr 
\ltlS built in 1960 to replace the 21&-U-S Vault was discharged to the cnl, in volumes (on the order or I.St Ml (40 Mgaf)) Wffl! 
Cr,l, wllffl It mowed signs of ~in October 1965 l1lat included 3.14 kg 1/gnific•nt enough to haw: c,:ceeded lbe pore YOlume 
potential It WIS designed IO ftceiYe (6.91b) lhorium. From May 1967 co opacity of the undc:T"lyln1 vadose zone and ~h 
mi,:ed waste (C()ff()Sivc_ 0002) from Che September 1m, the •ire rttdwd lhe groundwater, u evidenced by lhc: pacnce or tritium and 
U Plant Yiu 1.5 cm (Sin.) vitrified clay above wastes (excluding lhe 241-WR ni1rite ht the grouncfW11tcr. Mobile contaminants -
pipeline for approximately 5 minutes Vault wute) plus occasional waste vi• the carried vmically deep into lhe ndose zone or to 
~erJ hour, at lhc n!e of 37S l/mi" C-7 Tank in the 224-U Building. From groundwaler. but wi!h liute laleral q,radin&. lnwnobile 
( 100 pllrnin). and to dispose or the Scptcnilcr 19n to N<JYffllbcr l9S1. the contaminants .me retained in the upper vldose zone 
process condensate by percolation into site WU taken ou1 or ICMCC. From with ma11imum concen~tions at the base of lhe cn"'b (ti m 
the soil colu"1\. November 198 l to January 1987, the site (20 ft) bgs). 

n:ccived c«rosiw: ~ condmsale 
( com,si¥e: (0002 J typical pH range is Primuy contamina,IS tre Cl-1 l7, 1lrllliurn, Sr•90 and 
O.S-1.5) ft-om the 224-U Duilding. The ninte. Umited charxteriz:ation dtta are anibbte ror 
21fHJ-12 Cn1,wu opentional until 1988, the cn'b, but spcctnl pmrn11 borehole logging or a 
when the pipeline wu cut and capped. botthole through 1he cn1>to5l m{J7.5 nJ bp indicates 

~ - The 21&-lJ.120ibwas replaced by the C,..137 from .5 to l8 m (16 lo .59 ft) (maximum activity or 
l 16-U-l 7 Cn1>. In 1992, !he site surfa~e 16,100 pCi/1 It 7 m [23 f!D and lJ.ll8 from .5 to 24 m 
WIS radiologicaMy runeyed and (l 7 to 80 f't) (maximum activity of 500 pCi/g at 2l m (76 
downposted from • Sllrl'ac:e ft) bp). Unmium-235 was detected by IUS at 20 pCi/1 
Conbmination ka. to an Underground t,m,,een 22 m ll'ld 24 (7l ft and 80 ft). lzffls or 
Judioaciive Material Attt. Am-241, plutoni11m, and ncptunium-237 •re lest than 

1 pCi/1- Approximarely 3.1 kg of thorium also ~ 
reported lo have been di--..! in the cn'b. 



Table B-2. 216-U-12 Crib :and AssodatHI Analogous Waste Sites. (6 pages) 

Waste Site Waste Slit Co•firantlon, CurrentW•sttSltt Site and Dlscharce mstory R1tlonale Co11stnrctlon, Hd Parpcm Conr/V~atio11 

Procns Wast, Group Analocoaa 1ltt1 to be evaluated usliti the 216-U-12 Crib modd 

2 l6-U-.5 TTfflCh The she fs located northwest of the Gnvcl This site wu used u a liquid di!pOSal aitc This lrfflch is considered to be analogous to the 216-U-12 
U l-U Bllilding. The site cor.sists ohn for unimdiatcd uranham waste from the Cn1, bcause the site (I) i1 an Inactive unlined lml(h; (2) 
unlined trmch (12 by 12 m [40 by 40 ft) cold start-up NII II the 221-U Building. receil'td I uranium-rich waste 11mm; (3) tw prinwy 
at base O( tx~Yllion~ The above- The site was active only during contaminant, orum1ium and nitrate; (4) Is expected to 
ground pipmg was mnoved and the March l9S2. It was deactivated when the have similar c:cntaminant distn"butions with maximum 
lmlch wu backfilled with 3 m (10 0) or swt-41)1 waste disros•l operation was cona:ntntions expected 11 the b•se or the trench (3 to 6 
clctn soil immediately afkr receiving COIT1)1ete. The •~nd piping - m (lO to 12 f\] bgs) and little l11eral ~ding; and 
wul~ No lltnlCtUl'el exist in the trmch. rnnoved and die trench WU baclcfilled. (S) haS similar hydrogeology and lhick vadose ione. 
which it posted with Underg,oond The site MS Interim stabi1m:d in 1994 
Radioactive Material Ara signs. wilb 0.61 m (2 f\) or clean soil. This sill! fs bound by the 216-U-12Cn"b; howner, 

con11minant c:cncc:ntntions, veTtial distn"bulion, and 
risks likely are Iowa than those or the cn'b, based on: (I) 
the site receiving 2 ordcri or magnitude lesa wastewater 
(2,250,000 L [S?S.000 pl)); (2) the site receiving I 
m,aller inYCntory or contaminants (an order of magnitude 
less um,ium, whic:h was unlmdiated); (3) lhe site 
receiving I single short-duration discharge (lacb a 
pemstent driving 50Ul'CC of wastewater), which lil:ely 
...uuld rurthcr limited the \'Cl'tia\ tnOVeMnt or 
c:cnllminants from the point or discharge; and ( 4) the 
mobile con11minants (uranium and nitrate) have not 
in-.,.ctcd lhc undcrlyin1 groundwater. Confirmatory 
sampling should be used to conrirm the nature or 
conllmination and the rislc associa~ with this 1itc. 

_) ) ___ ) 
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Table R-2. ll~U-12 Crib and Associated Analogous Waste Sites. (6 pages) 

Waste SIie Waste SIie CH0111ntln, Ounat Want Site 
Slit • ad DiKharce History R1tlnale 

Co• stnicllol\ and hr.,.se Cover/Vrge1• tloa 

216-U-6 Trench The site 11 located nOfthwest or the Gravd This Sile WU used u a liquid disposal site This tttnc• is considered 10 be analogous to the 216-U-12 
221-U Dunding. Thi, site cansisti ofa fcir unimdia~ \ll'llllum waste from lhe Crib l,eQuse lhe site (I) is 1n in•c:tive unlined trmch; (2) 
t,aclcfiOed trench that is posted cold 11&rt-vp 1'\111 al the 221-U Duilding. m:eiffd • uranium-rieh wu!e stream; (3) hu primary 
Underground RJdio,c;tive Material Arel. The lite Ml acliw only during contaml11• nts of urwiium ind nilnle; ( 4) It expected to 
The site consists or an unlined 1renc:h (J MIT'Ch 1952. rt was drac:tintcd wheTI the haw rirriltt contaminant distn1'utions with n-aximum 
by25 m (10 by75 ft] atbueof Slart-ill' Mlle disposal opention ..... concentrations expected at the base orthe trench (J to 4 
excavation). The above- ground piping Clffl1llele.. In 1994, the cnl, surface MS m ( 10 10 12 ft) bgs} 1111d link lateral sptnding; and (5) 
WH removed and Che tmlch""" intcrinutabllized with 0.46to 0.61 m(II hu similar hydrogeclogy and thick vad05C zone. 
baclcfiDed. No structures exist in the to 24 In.) of uncontaminated bukfiU. An 
trench. additional contaminated zone, locatcd Thi11i1e 11 bound by the 21'-U-12 Crib; howevtt, 

south of m'b, wu subilized at the same contamin111t c:onca,tntiCJns. \la1ica1 distnl,ulion, and 
time. risb tilccly are lower than the cnl, based on: (1} the site 

m:eiving 2 ordm of magnitude less wastewitef 
(2,250,000 lilel1 (S9S,OOO pl)); (2) the siie naiving • 
,mancr inmrt°'Y or cont•minan!J (an onkr or magnilllde 
less tnnium, whieh WI.I unimdialed); (l) lhe site 
rttdving I single short-dimtion distflarge (lacb 1 
pcnistmt driving souree or Mstewater), which would 
likely f'lll'ther limiled lhe vertical n,c,vement of 
conllminantJ from the point or discharge; and (4) the 
mobile contamift&llts (unnium •nd ninte) hi~ not 
impacted the undcrlyfog ground-~- Conrirmatory 
sampling should be used to confirm the nat1m or 
Ctlllllmination snd the risk associated with lhis 1ile. 



Table D-2. 216-U-ll Crib and Associated Analogous Waste Sites, (6 pages) 

Waste She Wa~t SIie Coanpntlon, Cnrent Waste Site Site 111d Discharge mstory Ratloaal~ 
Co• rtrvdlon. ud hrpore ConrlVrinatln 

216-U-IS Trmch The siic Is located approximately 170 m RJbbit brush, b.umle The site Is the result or a dcl~te, one- This tmleh is considm:d lo be analogous to the 216-U-12 
north or 16th S!rttt and I SO rn west of --=I, and cheat grass. time disc'harge ol tiquld 'ft11e into I hole Cnll beausc the •ite (I) is an inactiye unlined lrfflch; (2) 
the 271-U Building. The exact location in the ground !hat wu immediately received similar types ofndionuclidcs; ()) Is eq,ected to 
is •nknown. The 1i1e consists or II\ b1ckfillcd. The Wasle consisted of26.SOO have sim~ radionuclide dis1ribulions. with maxhrum 
unlined lmlch 6.1 by 6.1 by 4.6 m deep li=-s CJ ,rm pl) of interfac:c crud, concentrarionJ expected ll lhe base or the trmch (S m [15 
(20 by 20 by 1.5 R deep) (PNLMS6). activated i:han:oal, and dialomlceous ftJ bgs) and little lateral spreading; and (4) 1w similar 
The aboveground pipin& was removed taf1h conlllinin& approxil'llltcly l Ci of hydro~logy 11\d I thick vadose zone. 
and the 1rench wu backfilled •ner the rtssion products. The site Is associated 
on«ime 1'/aSte wat« disposal No with the 388-U T•nk 111d lhe 276-U This site Is bound by the 216-U-12 Cnl>; howner, 
stnictures exist in the tmleh. Solvent Stcngc Tank. No surface radionudide conlmlin•nt conc:entnlionJ, vmial 

markers exist to identify the exact location dislnoution, Ind risks likely arc lower than those o(the 
of this wute imit. &pl~tory core cn"b ba!ed on: (I) lhe site receiving scvml orders of 
S&ff1)1c:s WCfC tlli:cn in 1970 at Ule point of magnitude less wastewater (611,000 li1m (I S,000 garp; 
listed coordinates. No ndioactivity was (2) the site m:civin& 1 smaller invenlOI)' ofndionuclides 
cktcctt.d (RHO-CD-673). (3 orders or magnitude Jess unnium); (3) lhc 1ite 

receiving a single 1hort;l11r1rion disch21'ge (lacks a 
penistent drivin& source orwa.stcwarer). which likely 
would M'lhcr limited the vertical ITIQVCIT1l:l1t of 
contaminants from the point of discll2rge; and (4) mobile 
contaminants have not impacted lhe undcrlymg 
groundwater. The 216-U-12 Cnl,, ho~cr, docs not 
bound !he chcmic1l inventory of the 216-U-JS Tmic:h. 
which received orpnics including bibutyl phosphate and 
ha:one (or panffin hydrocart,or,), No ana?ytieal data ire 
available for this lite other than a ttp0l1 or cM samples 
!Ikea in 1970, Ythich ~ not radioactive. There is some 
uncertainty or the ex.act localiOI\ orthis 1ite. 
Confimatory aampling should be used to c:oofinn lhe 
nature or contamination and the rislc •ssociatcd with thi1 
lite, with a rocus on the organics u well u to confirm the 
site loc:ation. 

) ) ' ) 
.,._ 
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Table B-2. 216-U-12 Crib and Assoclattd Analogous Waste Sites. (6 pagtS) 

Wa1ftSltt Waste Slit Coaflpntto-. Carrt11t Wute SIie Site • 11d Dlscharie m,tory Jt.tloaale Constt11rtlon, and Parptst CovtrlV~tlo11 

216-U-16 Oib The cnll is lc)Catcd -1!1 or 16th Street, Gra\'1:I The ml, _, bvi'lt lo recci\'1: .-ute from This mll is «inSidertd to be 111alogou1 lo the 216-U-12 
between Deloit and Cooper A venues, the224-tl lhniumOxide(UO,) Cnll because: (I) lhe 1ite i1 .. inactiYC gravel-filled m"'b; 
soulhwest or the 224-tl BUtldini- The Procasin1 Facility. Annual aurl'ace (2) the site received a unnium-bearing s,rotm wule 
mll is identified with concrete mmcn ndiologlcal IU,wyt aR performed; no 1trarn; (3) the site m:cived milli0111 or gallons or 
and ii posted wi!lt Underground reportJ or conbmination hive beell ...utC"llltler (almost l tiittt more than the 216-U-12 
Radioactive M1tai1I Ala 1igt1s. The localed to date. In 1986, monitoring well Cnll); ( 4) the primary ndi01111tlide conmmmants 
site It moci•ted with the 388-U Tanlc 299-WI 9-1l showed elevated levl:lt or (unnium, Cs-137, and ~-90) m similar; (5) the site Is 
and the: 276-U Solvent Sronge Tank. unnium and alpha ndiation. By I 994, upccicd to hive I similar ronbmin1111t distn'bution with 
The site consisu of a trench Mlh bottom the uranium levl:ls had dcctQscd mnimum concentrations at lhe base or the cn1> (Sm ( 17 
dimensions or 58 by !O m (l 91 by 262 considcnbly, but remaill greater lh111 the ft] bg,); 1111d (6) the two m"bt hive I simi1ff 
ft). The bottom or the trench is proposed maxi nun contaminant level. In "ydrageology and a lh~k vadose zone. Chanctcrization 
approxhrate1y Sm (17 ft) bdow gr,de. 1996, thecnll was pennanently isolated i1 limited to gcophy,ical wc:11 top,. The site operated for 
The bottom is filled with l .5 m (S ft) of by filling manhole #1 with concme. In only 3 )Uri, but rtteived a high enoup nte or effiaenl 
gnvel that is covcml by• 36 mil 2000, the vent risen wc:re CIJt ofTbelow IO m:ate • pen:hed ~ter table. 
mnforecd po1)'dhylene liner. Above grade and the npening WU ,eaJed with I 
the liner ls select backfill to grade. The polyvinylchlorilk: cap. This lite ls bound by the 216--U-12 Cn1,; ~, 
distriburior1 system for the mo contisU conlmrina1t concentrations and risb are likely lower 
orrwo 8-in. diameterpolyvinykhloride based on: (I) 1he site receMng I smaller invmlOJy or 
hcaderpipes(rcduclng to6 in.)tct0.9 m contaminants (2 ordm or magnitude less uranium wt l 
(J ft) lboYC the tm,ch bottom and ordm of magnilllde less Sr-90); (2) 'MS!ewater,.... 
running on opposite sides of the crib. dim'butcd DYC'I' 1 mith brger ml>-bue 1mi; and 
The header pipes an: connected by a (3) mobile contaminants (e.g., vranium) l\ave not 
scri~ of 4 in. pcrl'oratcd PVC pipes on significantly Impacted the underlying gruundwater wilh 
3 m (IO ft) centm 1hat nm across the con12mination. Confirmalofy nmpling should be used to 
m"b. Each header pipe a1d crou line confirm the nature of conmmination 111d lhe risk 
1w a Yml pipe. Three pge wells are woci1ted with this site. 
a bo shown on plans for the en 1>-<ine at 
each md •nd in the middle. A 6--in. 
di,metr:r subdrsinage pipe nms lhe 
lcngth of the wat side ofd,e cn1,. 



Table B-2. 216-U-12 Crib and Associated Analogous Waste Site,. (6 pages) 

WasteSlte Wane Slit Conli'1!ntlon, Cllrr"1t Waste Site STte •ad Dlsthartt Hlslory 
Constnctlon, •ad Purpose CoYet/Vf'le«atlH 

216-U-17 Cn"b The sih: is located 1011th of 16th SlreC't Orne! The cnll m:m-ed dfluent l'T'Om lhe 224-U 
•nd east ofBelolt Avenue Inside tllC 200 Unnium Trioxide (UO,} calclnina 
Wen /.I«. II ls southeast of the 221-U operations. A surface ndiologic• I survey 
Building. The (00 was built lo replace in 1 m found no cont•min•tion. The 
thc216-U-l6 and 216-U-12 Cn'bs. The vent riser, were sealed In 2000 •., a 
cnl) Is mariccd and posted wilh preventive masure for po!mti.al passive 
Undffground ~dioactive Material Arca ndioactiff cmmion. 
signs. The site c:,an.sists oh trench with 
bottom dimcnsia,1 of 3 by 46 m (10 ft 
by t 50 n). The lmlch w.i1 
approximately 5 m (I a f\) deep wilh 111 

original sideslope ofl:1.5. A Jingle 
perf c:nted distn"bution pipe JU11J down 
lhe ca1terline o(!he trmch 
approximately 1..5 m (5 ft) •bove the 
trenth bottom. The 1mleh '\PlU 

bacldiffed with 2.0 m (6.5 ft) or clean. 
coarse gra~l. This gnve! was COVtfed 
with • 10 mil polyviny1ch1oride 
rnernlnne, wbich !hen_, covcml with 
ll'!'")xima!cly 3 m (10 ft) of'earth 
back1ill. A U cm {6 m.) polyethylene 
pipeline connects the distn"bution pipe ill 
the m'b 10 the 224-U Building. Two 
vent risers on the distn"bution pipe and 
three sealed pugc: wells are shown on 
the pbns (or this m"'b. 

• not dctec!cd or not analyzed. 
NPH • normal panffin hyd~rbon. 
113P • tribueyt phosphate. 

PNI.h4 56, 19811, Har.ard Rmr!Jng Sysr- Evaluatla" of CERCU /nactr,,e Waste Sita al Jlartfonl, Vol. 2. 
RHO-C0-673, I 979, Handbook 100 ArN Waste Sitts, Volumes 1 & IL 

Ratloaa1e 

The aib is analogous to the 216-U·ll Cnll bet•use (I) it 
is •n inac:1ivc crib and (2) ii wu built lo replace the 
216-U-16 •nd 216-U-12 Cribs. 

No chmictcriZJltion data have been colltcled 11 the 
216-U-17 CnlJ. Risks •ssodated with this site are 
expected to be bounded by those of lhe 216-U-12 Cno 
because the wute inventory •nd w1ume is 1ignirtcan1ly 
less than at the216-U-12 Cn"'b. 
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Table Jl.3. 216-U-4 Reverse Well/U-4A French Drain and Associated Analogou5 Waste Sites. (2 pa,:es) 

W•sttStlt Wast, Site Ca.ripn11 .... C.rnnt Walft Si1e SIie a•d DIKh•ret lnstery Rallonale 
Co11ctrucdoa, a•d P• rpose ConrNrirutloa 

ltrprnm!Alln SIie 

216-U-4 ftt't'Cne Well This site is located 5.2 m wesl .nd 0.6 m Concme The site rcceiwd acidic clecontaminati011 Because or lhc close proximity or the 216-U-' RrvffK 
110f1h or the 222-U Labtntory. The MIi waste containing fission pmducta from the Well and 216-IJ··4A French Drain sites, they haw been 
Is loca.ted inside lhe rmce orlhe uo, 222-U Laboratory hood sinks. The site combined Into one conceptual contaminant distn"bution 
r:xclusion uta. began to ~ve ,nste in Ma~h 1941 and model. Subsurface so,1 samples from the limited ricld 

retired when the lfflit WU plugged in July in"ftStigaliOII showed two distinct am, o( contamination. 
Thill lite consist.I or I deactivated 1955. The 1i1e was dcactiva!N by The (U'St II associated with the l 16-tJ.4A French Drain 
~ ..-ell The sire Is marted with 1 Installing an om1low line to the new and u:lends lo I dq,dl of S m (16 ft). In this :zone, 
small cement cover ,nd a bronze l I 6-U-4A French Drain. tmerici~l4 I (200 pCVg) and cesium-I 37 (420 pCvg) 
modallion. It is posted a, 111 are at lhcir maximum "°"centntions. Dctwttl'I 5 111d 
Underground fbdioactive Material Alu. 11 m (16 and 37 ft) or depth. the activity l~ls are near 

or ~low bac\ground. At the 11 m (37 ft) depth. activity 
The ~n consists of I 7.6 Cffl (3 111.) Jewls once apin IIIC'IQSC, n:tending 101 deplh or 
diameter pipe insblkd 23 m (75 ft) Into roughly 30 m (100 ft), with mulmumcon«nlntions 
!tie ground with the bottom I m (2S ft) loc:ateid ll or neat die lop or the 216-U--i Revffle WeQ 
ot pipe pcnorated. The end of the pipe screening intmal (roughly 20 m (60 ft) t,gs). Within 11,is 
it nearly closed t,y nattenillg. An ixine., the maximum concmntions of amcriciurn-241 
O\'Cl'flow pipe connects the 216-U--i (190pCi/g), cesiunt-ll7 (1,980 pCifg), ~1~152 
Rncrse Well with the 216-tJ.4A Fmich (0.6 pCilg). neptunivm-2)1 (O.U pCi/g). •nnium-234 
Onin. No stabilii:ation cow:r nists over (S.I pCi/g), and uranium-238 (U patg) are seen. RU 
the 216-U--4 Reverse Well. dill show similar conlaminanl dislnl>ution and 

conccntntions to the subsurfate toil sampling mtL A 
maximum Cfflllm-137 concenntion of 1,460 pC'a/g was 
de1ected with IU.S at 19 m (62 f\). 

216-tJ.4A French Drain This tile is b:ated 1t the soutllwm Conettte 1111d manhole The site opented from July 1955 IO July From the rough bonomofthel'CYalC -n at 30 m(l00 
Cffllefoflhc 222-U LationtOI)'. The CO\'Cr 1970. From Juty 1955 IO h11111ry 196.5 ft), to the top or the calkhe layrr (located at roughly SJ m 
2 I 6-U-4A Frmch Drain wu inmned the site ~ived acidic dccontaminttion (175 ft) or depth). very little ac:tivity above bad:gmund 
2.4 m nonh of the 216-U-4 Revaie waste containing fission produr:u Crom kveb is seen. At the caliche layer, americium-241 (0.S 
Well This site is posted as an hood sinks in the 222-U Laboratory. pCVg), ~152 (0.2 pCi/g). unnium-234 (I.I 
Underground Radio;ictive Material~ Waste flo~ to the 2l6-U-4A fl'ffl(h pCifg). uranium-235 (0.01 pCVg), and uranium-238 (1 .6 
The lop oC the d~in is painted ~llow Drain via the overflow line from the pCi/g) are once apin found above background levels. 
and hu a removable lid. 21 &-U--4 Re¥CTSe Well. From Janiwy 

I 96S to July 1970 the sile received Pacific 
The 1ite oonslm or a 1.3 m (SI in.) Northwest Labor.tor)' openlions 
diameter concre1e pipe placed vmically deconlamiflation WIS1e rrom I hood ,in\: 
ill the ground. The pipe extends in Che 222.u Labor.tory. The site hu 
down.....-ard a minimum or 1.2 m (4 ft) been inactiv,e since Pac:iric: Northwest 
and its top is 1.5 m (S ft) below grade. Labor.tl'Jr}' operations in the 222-U 
The pipe is not grawl filled and Is Labonlofy- shut dcrMI. 
co~ by a 12.7 cm (5 in.) lhklc 
wooden lid. The dnin rests on 
undisturbed soil A 7 .6 cm () in.} 
stainless steel pipe nms from the 
216-0-4 Rcvene Well to thc216-U-4A 
French Drain a few centimeters below 
its lid. 
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T2ble B•3. 216-U-4 Reverse WelVU-4A French Drain and Associated Analogou, WHte Sites. (2 pages) 

w.n, Site Waste Site Configanitloa, current Waste Site Site • a• D!Jcharie fflllory Rationale 
Conrtrurrlon, and Pu rpow CovtrNecttatJH 

Rtvene WelVFre11cll Dnih1 Cnn,p Analogous sltn c. be n'lluatNI • sine the 216-U-4/216-U-4A modtl 

216-U-'B rnnch Drain Thil site 11 located 9.1 m ()0 ft) aouth or Concme The rrench drain is a Washington Slate- Thi11i1c is 1111logous to the 216-U-•A French Drain 
lhe 222-U Laboratory. The frcnc:h draia registered imdcrgrouncl injection ~II. It because (I) it i1 an inactive mnch drain, (2) tJ,e fmtch 
ccnsists ota 0.9 m ()6 In.) concrete pipe is posted with Underground RadioactM! dnin sttucture depth Is simibr, (3) w.isie invtnlories ~ 
placed vmicaOy below grade. The pipe Material t,.rea siir,s. The site opcnlcd simibr, and(•) site lithology h sifflllar because of the 
utends :3 m (IO ft) downward. The pipe from Jam,aty 1960 lo July 1970. The unit close proximity of the two siees. 
is located undct' a cement pad wftb a WU deactivaled when Ptci(ic N011hMSt 
2.5 an (l in.) diamtta steel riser pipe, Laboratory opcnlions in the The risk associated with the 216-U-•D French Drain is 
which has bttn capped. The vtnt riser 222-U Laboratory were shut down. From rxpected to be bounded by the 216-U-•A French Drain 
mends lpl'l'Oximatcly 1.2 m (4 n) Janua,y 1960 to July 1970, the site because the waste liquid volume di~harged to the 
above the surface. rccei~ waste from a hot ccn and hood in 216-U-48 'French Drain is'" order of magnitude lesa 

the 222-U l.abontory. From than 11111 disc:harged 10 lhe 216-U-•A French Drain. 
Janua,y 196S 10 July 1970, the site 
received WISIC from hoods and hot Ctffs 
in the 222-U ubcntory from Pacific 
Northwest l.abcntory wor!c. 

• not detected or 110t analyzed. 
NPH • normal paraffin h)'droarbon. 
"IBP • tn"butyl phosphate. 

) ) 
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Table B-4. UPR-20O-W-19 Unplanned Release ind Assodatcd Analogous Waste Sites. (13 pages) 

Waste Site Waste Sitt ConOgnatltn, Carnnt \V•ste Site Site nd DIKhl'l:f lllslDry Ratlon•le 
ConstninTon. • ad P-arrose Covtt"Nfldatlo• 

RPprnmtiitlve SIie 

UPR-200-W-19 The UPR-200-W-19 site is located north Soil, buneti grus, aome Coniamlnation readings of 11.5 rads per Unplanned rtlease UPR-200-W-19 occlffl'Cd 'l"tlen 
or 16th Street, new lhe nbbil bnlsh, tumble hour at• distance of7.6 cm (J in.} werc organic wastes and cell d111iNge from the lBP process 
24 l-U-361 Senling Tank 1111cl lhe wccd,andchelitgnD JqQ1ed owr an ara of approxinwtcly in lhe 221-U BuildinJ and waste rl'OITI lhe 224-U 
216-U-1 & 216-U-2 Cnl,s. In the spring 4 .6 m' (SO ft1)_ In 19SJ, dccontamin.ati1111 D1111ding (U03) OYCrllowed to the groui,d surface from 
of 19.53, organic ...u1es and cell drainsge - anemptecl and the~ wu bxkftlh:d, lfle241-U-361 Settlin1T1111tand lhe216-U•I and 
from the TI3 P process in the 221-U delineated by I woodCII fence, •nd posted 216-U-2 Cn"b vents. The curmil aru associated widl 
But1ding and MSIC from the 224-U with Radiation l.one slg111. In 1992, UPR-200-W-19 It brger than the original release •nd 
Bu,1ding (UC),) ovmlowed to the ground conbmin:aled soil in the vicinity or the include, an area ovmyin1 the 216-U-t & 216-U-2 
fi'omthc24I-U-J61 Setllins Tanhnd 216-U-1 & 216-U-2 0,1,s wa.11c111pcd and Cnl,s, the 24 t-U-361 Settling Tan1c, and a portion or 
the 216-U-1 and 216-U-2 Cn"b 'ffllts. consolidated near the 241-U-l61 Settlins the 2607-W.5 Septic Tank and Tile Field. 
The •rn where the release occuntd is Tank. The surface MT'OUllding the 
marked u an Underground lbdioactive 241-U-)6 l Settling T1111t Yr:aS sunace The 1ha!!o,,, subsurface 1011 Hrt-.,Td conccted (rom 
Matmal Ares, Miich also conbins the stabilized with sholcrete. The area wu soil boring, 299-W19-96 and 299-Wl9-97 1how 1 

216-U-10,1,, the 216-U-2Cn1>, and the downposted rrom a S11rfacc Contamination mnimum c:anccntntion or ccsium-137 ll!ld 
241-U-:361 Settling Tank. Apor1ionof fuQ 10 1111 Underground Radioactive strontium-90 of2~9 pC"i/1 and 42 pC'Vg. respectively. 
the 2607-WS Septic Tant 1111d Tile Fic:LI Material Area. These SOil samples ..-ere conectcd 11 depths above cl>c 
also is included in the UndCJgnK1nd ditclwge dc:plh or the 216-U-l & 216-U-2 cn"bt. 
~dioactive Material A1a.. Surface aot1 sa111>les in the vlcinil}' or the unplanned 

n:lcue ?lave shown maxitrAlffl 1~11 orccsium-137 
and strontium-90 of S3 pCi/g and 8.4 pCi/e, 
rcsrectivcly. 



Table B-4 UPR-100-W-19 Unplanned Releue and Assodatcd Analogous Waste Sitts, (13 pages) . 
Waste Site Waste Site c .. ne,iratloa, Curn• t W.stcSlte Site • d Dlscllarce llisfol'J Rationale 

Construction, Hd Purpc,1t Conf'N,ittatlo• 

Septic Systtm Graap Anafo,:oa11llt1 to be evalaatfll • sine the Uf'R-200-W-19 fflOdel 

2607-WS Septic Tanlc and This unit lies 122 m (400 ft) south-st or Concttte O\IU' sqitic The 2607-WS Sepcic T1nk and associated This site Is considered analogous lo UPR-200-W-l 9 
Tile Field lhe 221-U Canyon Building and can or lank, bunch ~ on tile Tile Field an: designed to ICCq,I unirary because (I) lhe point of discharge withill the tile field 

lhe 207-U Rt1entio11 Basirl. It is north of field sewer cmuent &om u Plant f•eiliticl. The Is shallow compaml to that or other waste disposal 
the241-U-J61 SettlingTanlt. The <Wiginal design gpacity ror the system WU slnlclures wilhin the U Plant CIOSUR Area. (2) • 
2607-WS Septic Tanlc Is I single- 292 persons. The 1q,tic lank and di¥CBion portion of the sile 11 located within• common 
compartment tank COIUMled of boxes are cun-ently located in an ndiologica ny controlled •rea with UPR-200-W-19, 
~ 1111d has cme entry openings on Underground Radioactiw Material /.Jes •nd (3) lhe site is beliC¥Cd to han low wu1e im-cnto,y 
the top, each p10tec1ed by a wooden n:latcd tothe216-U-l .t.216-U-2 Qi'bs contained in the liquid discharged lhrough the tile field, 
eovtt. The tank is I buried ~c:me box and the 24 l •U-J6 I Settling Tank. The h1e con,,ared to lhe inYenlory or other U Plant Closure 
that measures 9 m ()0 n) long. 4 m field is located outside lhe Underg,ound Area waste sites (c:n'bs, trenches, fmlch drains) 
(13 ft) wide, and 3 m (II fl) dcq,. Waste RJdioectivc Material /.Jes boundary. designed to n:ceivc liquid process wastes. 
enters the tmlc through m 8-in. diameter Only 1he south s?ope of the tile field is The ..-.ste in\'l::lltory i, unknown for this site; however, VCP. A similar pipe c:onnccts the scptlc inside the boundary. Stabilintian actions lherislci1 upccied to be bounded byUPR-200-W-19 tan le to a conc:T'Cle divenion box conducted at !he site in 199\ included beeause lhe sq,,ic system was not intended for wute (measuring 1 . .5 m [.5 ft] long.12 m [4 ft) removing approximately 15 to 30 cm (6 to disposal other lh•n 11niwy effiuenl wide, and J m [9 ftl deep). •net then to a 12 In.) oCsoil l'rom lhe Ktive tile field, 
second concrete divcnion box COMOlidating soils 1outheas1 of the Surf'ace 5011 samples •ssocialed with UPR-200-W-19 (measuring 2 m [7 ft] long. 1.5 m (.5 ft] 241-U-361 Settling Tanlc, and placemmt 

ate localed adjxcnt 1o the septic system; however, no wide, and J m [9 ft] deep) before of 46 to 61 cm (IS 1o 24 In.) or cluncleriz:ation data in the 1i1e lidds exist for tlris lite. entering lhe lile field. The lops oCfhe slabilization covcr O¥Cr the area including Confirmatory nmpling should be used lo confinn the Kptic tank •nd both divenion bo- are thc 2«17-W5 Septic Tanlc and Divmion nature of contamination and lhc risk associated wilh located at ground levd. Boxes Ind 216-U-l & 216-U-2 O,bs. thi1 site. The CllrTCnt tile field measures 41 by 
30 m (I 36 by I 00 ft). The tile field . NO-re: M0-107 •:nd M0-419 are loca~ 
consists of 41 m (135 ft) lengths al'l-in. !ICU' 1he 22.C-U Building (UO,). 
diaimcr perforated pipe spaced 6 m 
(20 ft) aput. The pipes 1tt ll!lderlain by 
a gra¥CI bed extcnding 0.6 m (? ft) below 
the pipes. The tile field is backfilled 
0. 76 m (2.5 ft) above lhe pipes. The 
surf'2ce of the backfill is 0.9 rn (3 ll) 
below the origin.al ~e. 

) ) ( ) 



Table B-1. UPR-200-W-19 Unplanned Reltase 1nd Assoclattd Analogous Waste Sites. (13 pages) 

W•sttSlet Waste SIie Coaflr,iratlon, Curnnt Waite Site 
Slte • -cl Dbcbarie History Ratlonale 

Coostri1<1h>a, ud P•rpose ConrNqeftllo• 

2&.r1-WS Septic Tank and A second, abandoned, tile field liq 
Tile Field c:oolinued immediately west or Ille CUffall tile field 

is larger than the c:umnl tile field. The 
2&17-WS Septic Tank and Tile Fields 
~ scheduled lo be abandoned ill 2000. 
Some CO!ll)OOOIIS of the Histing system 
may have been reused (sqltic bnk. etc.). 
The old tile field wu replaced In I ffi. 
Tbe 2607. WS Septic Tank and a.ssoc:iatr:d 
Tile f ield are designed to acttp1 &anila!'y 
sewer emuen1 from u Pt•n1 fKilitics. In 
I 998, the system wu being used by 
MO-J07andM°""l9. Theopenrional 
statul 11c:cds to be vcriried. FDI' the 
putpOSeS oflllis focused fcuibilily study, 
it is assumed that these structurcs ~,, be 
Inactive beausc of the d~ition oflhc 
U Pbnt Canyon Building. 

2(1J7-W7 Septic Tank and Thi• unit ties I• m (4S.9 fl)north of the Gravel This system lies in between '- This rite fs coimdeml analogous to UPR-200-W-t 9 
Tile Field northernmost comer of the Underground Judioactiw M•taial Attal; btause (I) the point or discllaTJe In lhe septic n"lc field 

221-lJ Canyon Building. The 2(1J7-W7 ~. no radionuclide• or h•z•n1ous is shallow COITlpattd to other waste disposal s1nlc1ures 
Septic Tank was a small, 9SO L (350 gal) chcmic:all are blown to have been In the U Plant Closure Atta and (2) lt is believed to 
tank cons11Ueled ofreinfotecd concrete. associated with this system. This l}'Stcm ~ low waste inventory compared Ii> ocher U Plant 
The 2607-W7 Sq,tic Tani( and associated 'WU abandoned in I 999. The septic l)'ltem Closure Area was1e 1itQ (cnl>s, tmldles, french drains) 
Tik Field ~ designed to 1Ctcp1 'WU abandoned in l 999 per the designed to receiw liquid process wasies. 
unitay waste sewer eflluent m,m a requlmntnts oCWAC 24~272-IISJ. All 
single restroom located in the scptase inside the l:lnk was ttmOYed., and The -,te inventory is \ITl1cnown for this site; ho~er. 
221-U Canyon Duilding. It tiad I design the c:mp(y tank wu filled ID eliminate void the ruk Is a.pc,ctcd to be bounded by UPR-200..W-19 
capacity for eight penoos. IWioactiw: spaces. Per an ag,eement wilh the because die 5eplic ,ystem was not intended foc- wu1c 
material& were bndlcd in the U Plant Washington Department ofllcalth, the disposal other tha11 sanitary effluent, and the site has 
Canyon Duilding. septic l}'Slern lids wm: left in pbce. been decommissioned in •ccOrdance with WAC. 

WJDS does not indica~ that 111y 
subilization eowr has been placed owr No chmcterization data exist ror this site, so 
thi1 1ite.. l'rfflous documentation 11aled tonfil'fflltory aampling should be used to confinn the 
that the 2&17• W7 Septic Sywtem includes 1 nature or con~mination and the risk associated with 
septic tank and tile field that lie irl a thiJ site. 
radiation zone. A site visit made in 1999 
found lhe septic lanlc 10 be located~ 
two Underground Radioactive Material 
Areas. The location of the dnin field was . 
not visually appamil WlOS indicates that . the tile field may be west of the septic 
1An1c. 
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Table B-4. UPR-200-W-19 Unplanned Release :and As,odafed Analogous Waste Sites. (13 pages) 

Wast~s11. Wiste Site Connfllntloa, Carrtnt Waste Sit• Site and Dlsdrarse Hls1ory R1tlon1le Construction, aad Purpose CevttfVttdatloa 

Sond Wute Gro11p Analogouultts to be tvah,ated 111ln1 tht UPR-200.W-19 model 

200-W-56 The site is loated ,pproximately I 37 m JW,bit brush, tumble The site is not marlced or radiologicaTiy No known contamination has been documented at !his 
(150 yd}nonhoflhe 22l·U Building. weed, and cheat grass posted. site. The 1ite is considered analogous to 
The lite consists or• pile or soil UPR-200-W-19 because any rileases at this site M!Uld 
approximately 3.05 m (10 fl} In di2111Ctcr have been to surface soils. 
containing wire, fencing n,atcrial. metal 

Any risk JSSOCbted 'll'ilh this site is expected to be scrap, cable, and grounding rods. 
bounded by UP.R-200-W-l 9. No characieriution data 
exist for this rite, so confirmatory aampllng should be 
used 10 confirm the r,ahft or any contamlna!ion and 
the risk .ssociated with this site. The site is •!so 
consideml analogous to the U Plant Closure Area, 
Waste Site 200-W-CSU.. which is I rejected lite, II is 
believed diat this site may be rejected also. 

200-W-57 The bydown 1rc1 was loc.ated outside the Onvcl A RCRA gcncnl inspection In J 997 No knoWft contaminatfon has been documented at this 
fenced T•Hoppcr Stonge Area. on the identi(icd Che material as m 1m1 needing sire. The she 11 considered analogous to 
wm side of the 2714-U Building. The 10 be addressed. The equipmmt WU it, the UPR-200-W-19 because any rdcascs at this site "WOUid 
site wu an excess c:qui~t area ror procm of being salvaged andfOI' recycled have bc:eri Co aurr- •oils. 
stor• gc: for ndiologkally by a junk dealer. The material bu becl'I . 
vncontamin1tcd equipment. remoYed and the area now consists or Any risk associated with Chis site is expected to be 

gn~l and pavement. bounded by UPR-200-W-l 9. No charactcritacion data 
eitist for this site. to confirmatory sampling should be 
used lo conlinn the n•blre or any contamination and 
the risk associated with thi1 rite. The site is also 
considered •n1l010Us to the U Plant c,~ Arel, 
Waste Site 200-W-CSU.. which Is. ttjecled Sile:. It is 
believed that this site may be rejected also. 

) ) ) 
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Table B-4. UPR·20O•W-t 9 Unplanned Rtlease and Associated Analogous Waste Slttt. (13 pages) 

Waste Site Waste SIie Cenncuratloa, Cvrrtat Waste Site S1te 111d Dlsd1•~ IDJtory R11lvn1le 
Co1strve1ton. and Purpose CoVtt/Vf'CdlllH 

200-W-71 An open trench is Yist"ble on 1 194& aerial Jbbbil brush, tunille It is not known 'Mill the tm,ch was used Significant uncertainties exisl 11 10 the nature of 9111 
pho1ognpll of !he 200 West Atta. The ~.9ndc'heatg,'ISS ror. There arc no desi~ burial relea,cs at this site as wen as lhe location or the site. 
lrmch WU loatcd southeast or the grounds ,t this locttion; ~. • Based on lhe historical phocognphs and lhe gcnml 
221-U Builditlg.soulh ort6th Strm and dr.wing (Hanford Drawing Jl-2-149S, 100 lack of Information on ltlls ,i~ and on UPR-200-W-I, 
euto!BeloitA-e.. Thetrcncb Wm StMrri U11e Plot) shows a this site may be: !he bum pil that is desm'bc:d in the 
apparently hu been baclcfilled and i1 not maintenance disposal ground (which may UPR-200-W-I waste site. See !he UPR-200-W-8 
marked orposled. The216-U-17 Cnl> is bc: the site fmnerly 'known u the nrionale below. 
just 'M!St or the trmch loation. In 1he 200-W.CSLA lite, 1rejce1e41i1e). The 
1990s lhe 200-UP·l Ground w,~ Pump 1948 aerial pholog,"9ph shows an open 
and T?Qt project wu loesled In the aia.. lmlcb 111d a spoil pile. Historical photos 
The trench hu been filled in. The ~le of from 1950 and 1956 show smoke emitting 
baclcfilling is unblown. The area is not from the trench. There an: no designated 
posted or marked. burill grounds at this location. Lalcr. the 

same am wu used u I cons!J1Jction 
l,ydown ma for the rcconngunticn of' U 
Plant for !he unnium ~ process. A 
meeting held in 1987 wilh several 
'know1edgeab1e Tong-time emplO)'CCS 
at1n1luted !he obvious lllrl'ace debris lo the 
U Plant constniction activities. There wu 
1 genem ruo!1eetion lmDnl the older 
cmplo)"CS that nalurll uranium wu once 
sent to• trmd'I in thi1 area. I lowever, no 
radioactivity- tvet detected during 
various~~ling kl Che ara _. thc 
,ars. Bued on the historical phoeognpht 
and the gmenl lad:: ofinfonnallon on this 
site snd OIi UPR-200-W-8, this siw may be: 
lhe bum pit that is dcscn"bed in the 
UPR-200-W•II waste site. 



Table B-4. UPR-20O-W-19 Unplanned Release and Associated Analogous Waste Sites. (13 pagrs) 

Waste Site Wiste Site Ceaflpradoa, Cun-eat Waste Sitt Site and Dlsctiarie lllllory Rationale Co11Str11ttlon, and Pupose ConrN,irtaliH 

UPR-200-W-I The silt is lac.led 111 the old burning Soil. some nbbit bNsh, Contamination wu discovered in the This unplanned n:!ease 1i1C is considered analogous lo 
ground, east oflhe 221-U Building. tumble weed, and chat spring of 19.SO In t!le "Old 8111T1ing UPR-200-W-19 because lhe site (I) was originany an 
adjaecnt to the comer of Beloit and 16th grus Qround, • tocaled east oflhe U-Plant unpbnMd release to svrf:ac-e soils (which was then 
SlrCCI. Facility. Approximately 13. 9 w/- (I SO n2) cCMRd with soil}. (2) is beli~ 10 have had low 

wtre contamiruited, wilh a muirrom dose liquid wute volumes 1.SSOCialed with the release, 
nie ofO radslh 11.S cm (2 in.). 1n 19SO, compared IO n:le•.ses • I other U Plant Closure Area 
approximately 150 n2 of ground wm: wasle sitet (rn"bs. 1m1el,cs. li'ench drains) dt$igned to 
COYered with 3 m (10 l\) of clean earth.. In receiYC liquid wutes, because ii is associaled with• 
111 intiniew conducted will! 200 West burning ground, and()) iJ believed to have low wute 
Area personnel,~, ,emenibcrcd the ara inventory compamf IO lhe inventory II other u PlaJlt 
being cleaned 11p around 1970 111d t!le area Cl-.re Ara -...sic sites (cribs, trenches, l'ralch drains) 
released u I radiation zone. AIi designed to receive liquid wastes. Because die silt is 
unspccil'ied amount of soil and dcbriJ were an unplanned release, the waste lnvmtory is unlcnov.n; 
removed lfld tnnsponed to another burial however, the risk iJ npccted to be bounded by 
pind for disposal. The site is part of the UPR-200-W• 19 because II Is belii:ved that 
R,diation Ara Remedial Action l'n>jecL contaminalion wu cleaned up al tllc site. 

No chancterintion data exist (c,r lhis ,ice, so 
confirmatory sampling should be used 10 confinn the 
nature or contamination and the risk a5SOCiated with 
this site. 

_) __ ) _) 
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Table B--4. UPR-20O-W-19 Unplanned Rtlease and Associated Analogous Waste Site, (13 pages) . 
W• steSlte Waste Site C.nnC11ntlon, Cllrrr11t Wutr Site Site ucl Dlsdurse lllstory R• tlonalt Coutructloa, Hd l'arpott C11nr/V,idatlH 

U11plaa• rd Rtltuc Cro• p A• 1Toiou1 sftrt 111 be cva1• attd •thtC tilt UPR-200-W•l 9 ,nod~ 

UPR-200-W-1 ll Ul'R-200-W-lllwu located on the Gruel This lllllltamm•tcd aru wu lhe result of Thit unplmned ttlease sile is cor,sidcml analogous to 
r1ilro•d spur nonhwcst of the drips 111d spills from the reclaimed nitric UPR-200-W-19because the site: (])is ITI unplanned 
221-U Buildini, adjacent to the 211-U kid unloading lbtiorl at the 211-U release to surface soils, (2) is believed to haw: llsd low 

Chemical T111k f;iirm. The releue site Chmrical Tank Fmn. W111d-bome liquid waste volumes usociattd with lhe release 

consis1ed or lhe ground outside the particulate matter spread IO the ground compaml to releases at other U Plant wute sites (cn"bs, 
C011eme unloading mtion at the 211-U rurface ouUide lhe toncretc unloeding trenches, mnell drains) designed to receive liquid 
Tank Fann. The unplanned n:1~ site Is station, contaminatins approxinwtdy wutet, (3) is beli~ to have low 'NISte inventory 
no loager mariced or posted. The 0.4 hec12re (1 acre) of p,,und. The con,rared lo the mw;ntory II Otha U Plant wute sites 
conuminated nilroad spur wu given an Uranium ~ Process II the 224-U (cribs, tm,ches, fi'fflch dmns) designed lo m:rive 
unplanned releue nl!11ffl In ~ Building recciYed ~ nitrite from the liquid wastct. and (4) is believed to have latenl 
l 9SO. A sile visit by WIDS indicatct that REDOX and nJREX Plants (S Plant and sprcadi111 or CMtaminants CIUScd by due to wind--
in 1911 the area WU posted u a Surf~ A Plant. respectivdy). Af\er Ille unnlum blown soil and ffgC11tion. 
Contamination Area. When radiation wu rem:,ved, lhe reclaimed ni1ric IICid -
Sllt'Y")'S In 1982 did not find 111y tnnsf'crred from the 224-U Building to the Because the site Is an unplanned relesse, the waste 
signilieant CMbmlnation, the aru MS 211-UA BuildinJ via OVffhead lines tTld lnvt:ntory i, unknown; II01'ner, the rislc is apec1ed to 

released from ndiologicat Controls. ..-u stored in the 211-UA tanb. In the be bounded by UPR-200-W-1,. No c!uractcriution 
Althoug'1 the railcar loading pbtfom1 19609 .wt 1970!. the slightly radio-active data exist for this site, so confirmatory sampling should 
wu no longer being used, residual nitric acid wu ff:C)'\:led bac:lt to lhe be used to confim1 the ftlt\R Of c:onlllfflination 111d the 

contaminated acid in lhe puff11 pit and REDOX lftd PUREX Plants. It wu rislc associated with !his site. 
acid lines caused I sp,ad of low•lc-vel plffl'fled out of the 211-UA tanb in to 

contamination. 11,e area was posled u a railcan via Ulldcrground lines and I pump 

Contamination AJQ 1gain in the early pit and MS mumed to the sq,antions 
1990s. facilities. Some bbge was wodated 

with the punvrog process and caused low-
level radio-active conlmT!ination m,und 
the area. 1l-.e area around the 211-U ianb 
and railroad 1pur llu bcm mbili21Cd ,..;1h 
gnvel and is posted u an Underr,otmd 
RldiOllCtive Material Arn. 
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Table B-4. UPR-200.W-19 Unplanned Release and Auodattd Analogous Waste Sltet. (13 pages) 

WaueSlte Wute Site Connpntloa, C11rrrnt Waste Site Site and Dbc:ll• rce History Rationale 
Co11rtnctlo11, nd Purpose c,nr/Vql'fatle• 

Sha now/ Sarfate Waste Site Group A111logou11fttt to be ntluattd 11sln1 the UPR-200-W-1, mod ti 

UPR-200-W-JJ The site Is localed approximately 27 m Gnivel ind/or asphalt The rclcue is a.uocl•tcd with the Uranl11rn This 1111J>lanned rclc•se site is considered analogous to 
(90 ft) east ofthe D•-U Building. The Recovery process at the D4-U Building. UPR-200-W-l 9 because the 1he (I) is ,n 1111planncd 
site is no l011ger martccd « posted. In The ongin•I documentation staled that the rcleue to surl'ace soils. (2) Is believed to have hid low 
Mmh l9SS, a lcakin1 nangc of the C-S ground contamination was "three feet liquid waste volumes associated wilh the release 
Condensate Unc from the 224-U square." Tlris 1w been Interpreted to mean complT'Cd lo releases at oilier U Pf ant 'f'Ute sites (cn"bs, 
Buildifll caused a small~ of the 3 ft on each side. The ndiari0r1 zone tm,ches, fl'fflch drains} designed to receive liquid 
ground to become contaminated. 1UITOll!lding the eo11tamination measUffiS wastes,(]) iJ believed to have low waste in¥mtory 

10 by U It. In l95S, the lop 4 ii\. of compared to Inventory 11 ocher U Plant waste sites 
contaminated soil was rem0't'ed ai,d new (mbs, trenches, fi"ench drtins) desisned 10 receive 
soil WIS used to fill !he CXU\lltion. The liquid -tcs. and (C) is believed to hive btent 
1ite 'WU removed from ndiation mne sptttding of contaminants caused by wind-blown soil 
status in 1970. and vegetation. 

Because tlle site Is an unplanned n:lasc, lhe MSie 
inventory Is unlcnown; however, the risk is n~ to 
be bounded by UPR-200-W-19. Contamination 11 this 
site is believe4 to be limited to shallow smface soils 
within the Lop 0. 9 m {l ft) below ground surf ace. 
Confirmatory sampling should be wed to confirm lhe 
~ ~ eontamin.-.tion and 1he risk •ssociatcd with 
lhiJsite. 

UPR-200-W• S The rite Is located west oCthe 22l•U Gnvd The conla!T'ination spiad -., caused by This unplanned release site Is consid<:n:d 1Nlogous to 
Building. at the west end of the 221-U damage 10 the plutlc wnpping during UPR-200-W-19 becausethealte (I) is an unplanned 
Building railroad cut at Dridgeport nnsrer. The 11Te11 ii not currently marlccd n:leax to 1urface soib, (2) Is beliewd to have had low 
Avenue. The site is not posted°' « posted. At the time of the release, dose liquid wute YOluna usocialed with the rdctsc 
marked. On Iuly 8, 19.58, lhc incident ntcs or 9 rad/II wett lCIC(lr'dcd CMr an ua ~ the n:leue wu "' isolated spin CYCnt. end 
OCCtJrTed wben I julll)Cf, 'Mllpped In of about 93 m1 (1000 n>). A patch of ()) is believed to hive tow waste inventory because the 
plastic, wu tnnsfcncd from a lht-bcd gravel at the site may be p:ar1 of the n:lease was 1n isolated spin evmL 
truck 10 I railroad flat-a, II 1he nilroad stabiliiation e!Tort. 
aos.sing. The jumper _, transf cn-ed to Because the silt WIS an unplllll'lcd release, the wutc . !fie tNck and moved Into the 221-U invm1Clf}' ii unlcnown; howntr, the rfsk Is expetted to 
Railroad Tunnel A survey of the be bounded by UPR-200-W-I 9 because the ~tum: of 
railroad area revealed I spiad or liquid ~ated ...;th the release Is c-xpected 10 be less 
contamination in the vicinity of the road than the vvlume released in UPR-200-W-19. 
intencction .,,.;th the railroad. Contamination at this site is believed lo be limited to 

shallow S\lrf3ce 10ils ...;thin the 10p 0.9 m () ft) below 
ground surface. Confirmatory samplins should be used 
to confirm the nature or contamination and lhe rislt 
b$0C1aled with this site. 

) ) 
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Table B-4. UPR-20O-W-19 Unplanned Release and Assodated Analogous Waste SUes. (13 pages) 

Waste Sitt Coafigv,..tlon, C• rre• t Waste Sitt Site 111d Dls<harp mstory R1t1011alt 
Constrac:1lo-. • ad Purpest CntrNrsnarlo• 

The site b localed adjaoent 10 lhe 224-U Unblown l'n April 1960, I .S tons of uranium powder Thi, unpbnned release site is considemi analofoUs to 
Building bding ~- The site is an spined on the asphalt loading nJ11> when a UPR-200-W-19 because the site (I} Is an unplanned 
unplanned release and Is no looger 'loading hose broke. This raulred in release to surface toils, (2) had low liquid waste 
mar1ced or posted. cont1minati011 of the 224-U Building volumes auociated with the rela.le (the mnaining 

asphalt loading ninp and a nc.rt,y 11m1ium powder was wmhed off of the p•Yffllfflt after 
roadway. FollowinJ the Incident, moct of cleanup). and()) is bd~ lo have low'WIS!e 
the powder MS .-pt up and recoveffit, lnvmlo!y because the release was an isolated sptlt 
the remainder wu washed off the a.sphalt, ewnt lhat wu promJl(ly cleaned up. 
and it and IOllced into the adjtcail ground 
surfic:e. D«avse the site was an unplanned release, the waste 

lnm,1ory is unlcnown; however, the risk is rxpec1ed 1o 
be bounded by UPR-200-W-l 9 because thevolume of 
liquid and 'N'ls1c in\'el'llo!y associated witfl lhe rele.se 
ls expecred to be lcu than the volume released in 
UPR-200-W-l ?, based on thoolid na~ of lhe waste 
thlil was deaned up. Coofinn1tory u~li111 should be 
used lo confirm the 111ture of conbmination and the 
ris1c aswcialcd wi!h this site. 

The sile Is localed 1dja<:ent to the nilroad Gnvel, some nbbit The site was submitted to WIDS in 1997 Thi, unplanned release site is considered analogous lo 
tnclc, west oClhe 216-U-16 Cnl, and east brush, tumble weed, 111d 11\er the 1te1 wu found to conuin blown- UPR-200-W-19 because the site (I) is an unplan!!ed 
oCthe atabilim:1216-U-l4 Dile!\. cheatg,us in corrtamnared ¥tgCUtion tJt•I had release to surface solls, (2) it bclieYCd to have low 

acannilatcd along lhe banlc of the railroad "WaSte inventory compared to lhe inwntory at other U 
trade. The area 11 downwirid or the Plant wute sites (m"bs, lmlchu, lrmch dm11s) 
216-U-14 Ditch, whldl wubeing surl'ace designed to rccen-e liquid wastes, and (3) i1 beliew:d to 
1tabilized al !he time. The 216-U-14 Ditch have btcral rpmiding or con12mmants caused by 
wu • lcnown soun:e ror contaminared wiru!blown vecetation. 
~eta1ion al the time. The small 
cooaminatfon area wu originaTiy posted Because the site 'NII an 1111pl:mned relessc, the waste 
u I High ContJmination Area. In 2000, in'fflltory it unknown; however, the risk is npmed to 
soil and vegetation with c:ontarTinalion be bounded by UPR-200-W-l9buedon the nature of 
level.I up to l 0,000 ~ ptt minute Yffl'I: the release befog from windblown vegegtic,ft, whidl 
removed from the ITtl and the area wn was removed. No characttriution data exist fOJ this 
tq101trd u • Contamination Ara.. After 1i1e, so confirm:atory sampling should be used to 
the contaminated ~riori WU~. conflffl'l lhe mture of contamination and the risk 
cootamlnation up to 100 COllrlls per second associated with this site. 
was rq,oi1cd. The site is cumntly a 
posted cui11min11ion ~ that fflQ5Urel 2 
by S ra (I by IS ft) 121d has been backfincd 
with gravel 
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Table D-4. urR-200.W-19 Unplanned Release and Auoc:lated Analogous Waste Sitts. (13 pages) 

Wiste Site coani,indoa, C•rrmt Waste Slit SIie alld Dbc:h•rp mstory R• llo11ale Constrtnlo-. nd Purpose CovrrNric-fatloa 

The site Is localed approximately 37 m Gra~\ and asphilt The contamination wu first diSCOYl:ml in This unplanned release sile is considered analogous to 
( 120 ft) sou di -0r111e Umlium Trioxide a radia1ion IIVrVey pcrfonncd widl I truck• UPR-200-W-19 because die site (I) is an unplanned 
baT!'tl storage uea. The site is 111) longtT mounted monitor in 1970. The equipment release to surface soils, (l) is belincd to haw low 
m:u\ed or po$1ed. detected contami1U1tion levels up to 20,000 WISle fn~IOI')' compam! to the nm:ntory of other U 

counts per minute In an area or Plant waste sites (cribs, IT'Cnchcs, frcnch dnins) 
approxirmtely J .7 tTI- (40 ft'). The desic,,ed lo recciw liquid wetcs, and (3) is beli~ 10 
conbmination is pre$11!11Cd to hne have btenl spreading of contami112nts caused by 
oc.cumd bd'ore 1969, when the last p:affelll windblown ytgetation. 
were fflOYed from lhe 224-U Duilding. 
Immediately al\er the contamination wu Because the 1i1e wu an unplarmed release, the W1Ste 
disicovcrcd, an OpeBIOI' was dispttchc:d inventory is 1mtmown; ho,r,a,er, lhe risk is expected lo 
with a shove\ and bucltet to pick up lhe beboundedbyUPR-200-W-\9 buedori dluaturtof 
conl1milu!ed dirt. No other contamination the ttlase being from windblown Yegetation, which 
wu found. was mno~d. Contamination al !his sile is believed 10 

be limited to shanow surface soils wi,hin the cop .) I\ 
below ground surface. Cmfirm:atory nmplin1 sbould 
be used to confmn the nahn'e or contamination and lhe 
rislt l.550Ciated with dlls site. 

The site is loc:.ccd 30 m (I 00 ft) cut or Cinvd 111d toil The 6 by 6 m (20 by 20 ft) aile wu This 1111planned Rleue site is considered -logoua IO 
,he 2727-WA Sodium Stonge B1111ding originally posted as a Surf'ac:e UPR-200-W-19 because the •ite (1) is an unplanned 
cquipmcm storage yard. contamination area. The postinJ releue 10 surf'ace 1oil1 and (2) is bcli~ to have low 

sum,unded some growin11 nbbit brwlt •nd waste Inventory compired to tbc invelltory at ochef U 
grass. No 1011 discolontion or distvlbancc Plane wute sites (cTibt, tmlellcs, Ii-melt drains) 
i1 apparenL No ndiologkat •urvey could designed IO recd~ ti<luid ~ 
be found to determine when lhe ll'CI WU 
posted or what !he rsdiological condition• Dccause the lite WU 111 unpT•med release, Ille waste 
Mre inside the posted aru.. In 2001, lhe inventory b Ulllmown; ~. Che risk is npc,cted lo 
uea was covered with clean baclcfi n beboundedbyUPR-200-W-19 based on the na~ or 
mataial and downposced to •n the releax being rrorn windblown vegetation, which 
Underground ludioacti~ Material Area. was mnoved. Contalrin2tion at lhi• 1ite is beli~ IO 
The area wu COYCl'Cd with clean backfill be limited to st,allow surface J0111 within 1he top 0.9 m 
to an unknown lbicmess. (3 ft) below ground aurfaee. No chaBcteri:aition data 

exisl for tbl1 site, so confirmalCJl'Y 11mplin1 should be 
used to eonfim, the nature or rontamin1ti011 and lhe 
rislc 1S10Ci:ated with lhis site. 

) ) 
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Table B-4. UPR-200-W-19 Unplanned Release and Affodared Analogous Wure Sites. (13 p1ges) 

Wa.teSltt Waste Sitt Cenncaratln, C-rrr111 W•ne Slit Sltend Dlsc:111,it Hbto11 Rttlonalt c .. strvnlo-.Hd l'arpffe CnffNq;l'f1ttea 

200-W-87 The si1e is loc.l1cd adj1ta1l to lhc nitroad Gravel and soil The lite WU origina11y a posted This unplanned release 1ile i1 CC11sidered ,nalogoul to 
track, 61 m (200 ft) Mrthwm of the ContsminatiCIII Ar-ea OIi I Jl(lr1ion of the UPR-200-W-19becaust the site may hive been an 
2714-U Buildin1 Ind T-lloppct yard on nilroad spur. The lite wu di,covered 1111d unpbnncd release to surf ace soi 1s. 
the U Plant chemical spur n ilroad lrlck submitted to WIDS u I di~ 1i1t in 
west oflhe 216-U-IIS Cn"b snd east of the 2000. Al Iha! lime, no radiological 1urwy Because lhc site wu 1111 unplanned release, the waste 
stabilized 216-U-14 Ditch. could be located to explain why lhe 1"8 invmlo!}' is unmown; 'llowever, the risk is expected lo 

wu posted or what the ndioloJical be bounded by UPR-200-W-19 based on lhc 
conditions were inside lhe posted ima. unc:Cl'tlinly lhal any wute -.s released al the silt. It 
~b performed by WJDS indiaites any c:onbmination exists at lhis 1ile, it Is believed to be 
that origina11y lhe 1ite rNY haw been limited ta shl11ow surface soils within the IOp 0.9 m 
posted beclluse orthc: pmence ora () fl) below ground nrface. No charactcrizatiOl'I data 
potentially contaminlted train on lhe cw.isl fot this 1ile, IO confinmtory •amplin1 should be 
siding from 1996 to 1998. Testt on the used to conflffl'I lhe 111ture of contamination 111d the 
train indicated Iha! it had no smcarable risk assoc:iated with this site. 
conbmmaliorl. In 1998, !he train WU 
mnovcd and the Contamination Area 
posting may have remained in p1acc. The 
WU WU covered with "'can blclcfill and 
downpostcd to an Underground 
Radioactive Matt:rial Area in 2001. The 
1itc wu coveTed with clean backfill to II\ 

unblown dep!h. 

200-W-89 The rite Is localed near the In~ or Onvel The 252-U Electrical SubstatiOII wu This unplanned release site it considered llflllogovs to 
Beloit Avenue ind 161h S!Rd in the 200 decommissioned and demolished in 199!. UPR-200-W-19 bcausc the site (I) is 1n unplanned 
West Att2, east of lhe 224-U Building. The large 1ne1sronnrr was left In place relnse to surface soils and (l) iJ belieftd to ~ low 
The ,ite is I posted Unders,ound because ii wu too costly to ff'DYC. The waste inventoty. 
RJdioactiV"C M•tttial Area ""'1cn: the uu wu lbbilized with gnV"Cl in 1999 Ind 
2S2-U Electrical Subsbtion had bcell posted u an Underground Radioactive Because the site 'IIIU an ""planned release, the wute 
loealtd. A large electrical tnnsfonncr, Malaial Area. Before dCICO!mliuioning. invmtory is unknown; however, the risk b t'X~tcd to 
SU1TOunded with ncfioective material rcadings of 5,000 cVmin bcta/ganwna and be bounded by UPR-200-W-19 btcause no liquid waste 
signs. is located near the cent« o(the 3,'00 dlmin alpha~ rq,orted for di,posal iusoci11ed widl lhc rebse has been idcntifJCd, 
Underground Radioactive Material Arca. equipment IISSOdatcd wilh lhc substa1ion. and mx:h or the C(Jntamin.atcd equipment IISSOda1cd 
All 1l>offground struc1uffl. wit'h !he Afttt decommission, maxll!'1ffl readings with lhe site wu removed. Contamination at thiJ 1ite 
t'X~tion or one 1ransrormcr, wm: or700 counu PQ" min111c -.--e rq,o,ted for is bcliewd to be limited IO shallow aurf'•ce roils m>und 
demolished and disposed of. lhc rcTNining gew and the soil. II ls lhe roundation wil!lin the top 0.9 m (l R) below ground 

belicYed that the site became contaminated surface. 
_. time &om emissions from lhe 291-U 

. . Stack. No pofychlorinated biphenyls 'fJere No chanctcriulion data exist for this 1i1e, so 
identified 1t the site. The 11U was eonfinn• tory mnp1ins should be used to confinn the 
stabilized wilh anvcl to 1n unlcnown dcplh nature or cont1mi111li!)ll 11td lhe risk associated with 
in 1999. lllis site. 
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Table B-4. UPR-200-W-19 Unplanned Release and Associated Analogous Waste Site,, (13 page1) 

Waste Site Co• niuntloa, Cu rreat Walle Site Site a11d Discharge Jnrtory R1tlon1lt 
Constnattlon, ud l'llrpose CovtrfV~•tlon 

The rclc:ue site -.s the ground around Onvel In 2000, • posted Surf'2ec contamination This 1mpl1nncd n:lcue 1ite 11 considered analogous to 
the nilroad cut nonhwnl of the 221 -U area wu Jocatcd OIi the railroad spur UPR•200-W-l9beausc the site (I) i1 an 1mpl1nncd 
Du,lding. leading to the 221-U railroad cut and release IO surf ace soils, ('2) Is belieftd lo '1ave had low 

tunnel. Most oflhc posted trea is nilroad liquid waste Yolumes 1SSoci11cd with the rclcue 
trade on a bed or gnivel. Th~ it ar, compared to the volumes 11 Oilier U 1'1ant ,vaste site, 
lfflUStlll Jlltch or asphalt lcros.l a ponion (cn"bs, lrmehcs, trench dnins) designed IO receive 
or the railroad tract_ Inside the posted liquid _,cs, ()) ill believed lo have low waste 
Surface contamination an:a. The original inventory ~ared to the Inventory or olher U Plant 
unplanned n:lcue had been poslCd wirll wute sites (cn"bs, lmlches, fmlc:h drains) designed to 
Surface Contart1ination tigns in 1980. receive liquid wastes, and (4) is belieftd to have lateral 
This ...u rclcued mmi postin1 in 1983. rpreading or contaminants cs used by windblo""' 1oil 
Later the area e1ttendini &om the tunnel and vegeution in lhe n.ilroad c:ut. 
door tG a point !l!I in (180 ft) down the 
nclc was posted u I Contamination Arts. Because lhe site ,.-a an unplanned rclea!e, the M.St.e 
The source or the contamim1tion is inventory is unlcnown; however, the rlslc is expected to 
belincd to be liquid and particulate matter be bounded by UPR•200-W-l9bccauscil Is c11pected 
that dropped m,m m1l'Old cars moYing that the liquid .,...stc volume caused by intermittent 
equipment In and oul of the 221-U drips and spills is cxpected to be less than the volume 
Building over time. In 2001, the 1ite was rckaJcd et Ul'R-200-W-19. 
graded and covered with 0.3 m (l ft) of 
clean gravel and downposlcd IO 1ft Con121'nin1ti011 at this 1ile is beliCW!d to be limited to 
Underground Radioactive M11eri1l Ain. shallow surface ,oils within the top 0.9 m (3 II) below 

ground IUrl'ace. No characlerization dall exist for thi1 
site, so confirmaloly sampling should be used to 
conlim, the nature or contamination and the rislc 
associated wilh this site. 

Spotty contamination extended fi-om !he Or-.vel ln 1966,contaminated Mtcrdripped from lbissitc is usociatcd wilh UPR-200-W•l 17; ice 
221-0 Tunnd door along lhe l'lil!Ollld 1 hole In the bottom of I purcx equipment descriptit111 above. 
tracks for a distmce or 69 m (2?5 ft). transfer boi1; as the bo1t wa.s being puncd 
This unpllMCd release is located In lhe from the 221-U Duildingtunnel. 
UPR-200-W•l 17 unplanned Rleise sile. Radioactivity ,long the tracb ranged from 

1 few thousand counts per minute up to I 
ndlh. In 1966. the conllminslion wu 
isolaled and cleaned. Thu 1lte is 
contiguous wilh a bter unplanned rclrase 
(UPR•2~W-l 17). The site was 
bltkfillcd with gravel to• depth of 0.3 m 
(l ft) a.s part of the remediation or 
UPR-200-W•l 17 in 2001. 

) 
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Table B..f. UPR-200-W-19 Unpbnncd Release and Assodatcd Analogous Waste Sites. (13 pages) 

Waste Sltc Waste Sitt Conr,ianrlo-. 
Censtrutlon, Hd r,rpe.-

• 110( detccled Qr not analyzed. 
NPH • nomal p111ffin h)'drocart,on. 
PUREX • PlulOllillf!I-Rcducation Exlrlction (Plant). 
REDOX • Reduction-OxidaliOl'I (Plant). 
TBP • tn"butyl phosphate. 
WAC • Woshinp,11 .UM/11/strot(w C,odc. 
Hanford Drawing H·2-149S.100 Wnt Stto"' Un, Plot 

Carnal Waste Sile 
Conf"Nf'lttatlH 

Rat111ra CollSC'Wltlon dNl R«owry Aa of l97~. 41 U.S.C. 6901, et seq. 
WAC 246-?n. "On-Site Sewage Systems," Wosliin11011 .Admlnistratiw Code. 

1Vtu1c /nfonnaliDII Dato Syn-, Hanford Sile database. 
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APPE:1\'DIX C 

REPRESENTATIVE SITE RISKS 
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Table C-1. Waste Site Risk Summary. (3 Pages) 
216-U-C 200-W-Cl 

Risk Element 216-U-8 Crib 216-U-ll Crib Rcvcne Well/ UPR-100- 216-U-l and VCPaod 
216-U-CA W-19 216-U-1 Cribs UPR-100-
French Drain W-J6J 

Does,,., Siu ,nut Human Htafth PR Gs• CJ,unlc•ls1 

Do toncentrations 
Exceed WAC 173-340 No No No No No No 
Method Cl 

Does tlrt SiJt mtn lluman Htalflr PRGs • Radionudidu1 
Assumes that No Crtdil ls Taken for tJ,1 Prottctivenus o/tlrt Exlstlnz Cover. 
DoseatOycm 262 NA 108 163 157 24300 
(mrcm')T) 

Radionuc\idcs that Cesium-contn"bute dose, Ccsium-137 NA Cesium-137 137 Cesium-137 Cesium-137 
0 years 
Doseat50years 82.B NA 37.t 51.5 49.6 7670 
(mrcml)T) 

Radionuclides that Cesium-contnl>ute dose, Ccsium-137 NA Cesium-137 
137 

Cesium-137 Ccsium-137 
50:ycars 
Dose at 150 years 8.44 NA 1.S S.19 4.99 783 (mrem'yr) 

IUdionuclides that Cesium-137 

contrfbute dose, 
Cesium-137 NA Thorium-232 Cesium- Cesium-137 Ccsium-137 

Americium-241 137 150 years Radium-226 
Years 10 reach 15 141 NA mrem 12.S 129 128 804 

Does tht Slit ,nut Human H,alth PRGs -Radionuclidat 
Assumes tltat rht ExlstinK Cover Provides Som, Protection. 
Dose at O years 6.BIE-02 NA NA 9.41E-03 2.ISE-03 6.36 (mrcm'yr) 
Radionuclidcs that 

Cesium-contnl>ute dose, 0 Cesium-137 NA NA 137 
Ccsium-137 Ccsium-137 

years 
Dose at SO years 

S.39E-02 NA NA 7.44£-03 l.7-E-03 S.04 (mrcm/yr) 
Radionuclidcs that 

Cesium-contribute dose, Cesium-137 NA NA 137 
Ccsium-137 Ccsium-137 

SO years 

Dose at I SO years 3.42E-02 NA NA 4.68E-03 1.07E-03 3.23 (mrem')T) 
Radionuclidcs that 

Cesium-contn'bute dose, Ccsium-137 NA NA Cesium-137 Cesium-137 
150 years 137 

Ycan to reach IS 0 0 0 0 0 0 mrcm 

Do,s tis, Sitt mu/ Groundwater Proltctio,r PR Gs - Chtmlcalst 

Are groundwater 
protection standards Yes Yes Yes No Yes Yes cxtecded based on 
inilial 1crccning? 
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216-U°" 200-W-42 

Table C-1. Waste Site RiskSumm:ary. (3 Pages) 
.. --, 
: _ _) 

Risk Element 216-U-8 Crib 216-U-11 Crib Rtvcrse Well/ UPR-200- 216-ll-1 and VCPaod 
216-U-.CA W-19 116-U-:Z Cribs UPR-200-
French Drain W-163 

Contaminants 
Nitrate 

N as Nitrate & N uNitrate 
modeled based on NasNitratc& Nitrite Uranium None Uranium & Nitrite 
initial screen Nitrite Uranium Uranium 

Uranium 
N as Nitrate 

N as Nitrate and and Nitrite 

Nitrite peaks at> N as Nitrate and doel not 
Nitrite peak., at exceed 

Vadosezone lOOOyears year206l Uranium peaks 
. NA 

Uranium peaks PRG. 
modeling results Uranium peaks at Uranium does 

at> 1000 years. at> 1000 years 
Uranium > 1000 years not exceed PRO. does not 

Nitrate does not exceed 
exceed the PRO. PRG. 

Contaminant depth at 
maximum 60.4 m (198 ft) 64.lm(ll0ft) NA NA NA NA 
concentration 

) N u Nitrate and 
N as Nitrate and Years lo exceed Nitrite• 116 Uraniwn > 1000 NA Uranium> NA standard 

Uranium> I 000 
Nitrite• 15 1000 

. N as Nitrate and 
N as Nitrate and Uranium> Years to achieve goal ?>:itrite- 896 

Nitrite • 818 Uranium> I 000 NA 1000 
NA 

Uranium> 1000 

Groundwater 
Yes Yes 

protection required? (N as Nitrate and (N as Niitrale No No No NA 
Nitrite) and Nitrite) 

Doa th~ Siu ,,,u, Grouniw«ltr Prouctlon PR Gs - Radionuclid~1 
Arc groundwater 
protection standards Yes No No No Yes No exceeded based on 
initial screening? 
Contaminants Technetium-99 
modeled based on Technetium-99 None None None Uraniwn-23S None 
initial ,cn:cn : Uranium-238 

Tec.hnetium-99 
peaks at year 

Vadosezone Technctium-99 None None None 
2492 

None modeling results peaks at year 2797 Uraniurn-235 
and •238 peaks 
at > I 000 years 

Contaminant depth at 
rnaximum 0.6 m (2 ft) NA NA NA m( ft) NA 
concentration 

Technetium-99 
•254 

Years to exceed Technetium-99 • NA NA NA Uraniwn-235 NA 
11andard 630 > 1000 years 

Uraniwn-238 
> 1000 years 
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Table C-1. Waste Site Risk Summary. (3 Pages) 

216-U-4 200-W-42 

216-U.S Crib 216-U-ll Crib 
RntntWtll/ UPR-100- 216-U-1 aod VCPand 

Risk Eltmtot 216-ll-4A W-19 216-U-l Cribs UPR-200-
Frtocb Drain W-163 

Ttchnctium-99 
•730 

Years to achieve goal Technetium> Uranium-235 
1000 > 1000 

Uranium-238 
> 1000 

Yes 
Yes 

Groundwater No No No (Technetium- No protection required? (Technetium-99) 99) 
Do~ the Sile mut Ecological PR Cs• Chemlcals7 

Do concentration, 
exceed ecological No Yes No No No Yes 
PRGs? 
Constituents that NA Arsenic NA NA NA Arsenic 
exccedPRGs Barium 

No No 

Rislc. attributed lo Risk 
Ecological protection NA background NA NA NA attributed to 
required? background levels, see levels, see AppendixC ADOffldixC 
Does die Sit~ mut Ecological PRCS -Radionuclida7 
Do concentrations 
exceed ecological Yet No No Yes Yes Yes 
PRGs? 
Constitumts that Qsium-137 NA NA Cesium- Cesium-137 Cesium-137 cxcccdPRGs 137 

No 

No Exclusion No 
Ecolo&ical protection Exclusion basis basis Exclusion 
rcquircd'l provided in NA NA provided basis provided 

Yes 
in AppcndixC 

Appendix in Appendix C 

C 
Note - This table smsents a summary of lhe constiwcnts Identified u primary rhlc contribulOTI lrt Appendix C and lhe constituents identified as 1 
potential groundwater protc<liOl'I concm, as diKUSSed In Appendix D. 

WAC 173-340, "Model Toxics Control Act • Cleanup.• 

HI • hazard index. 
HQ • hazard quotienL 
NA • noupplicable. 
PRO • preliminary remediariOl'I goal. 
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Af PE1'1>IX D 

AFJ.>LICATIO~ OF ALTERNATIVES TO THE WASTE SITES 
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Table D-1. Application of Alternatives to Waste Sitts. (2 pages) 

bl) 

.5. 
I ·~ I ' ... C',!Jl -;;"" C' .., "' ... 
~ C: 

11 t C ; 'ti "O II C .. 
Waste Site .:: .. > 

:c: 0 -~C:,,.2.,~ '.:: 
- II II = M) et e•o--o--,. .. > "' ,. C 

-u::io ..... :s e-,..c ==-a.sf ~ O 0 .. < E~ 
., Q. 

... ;;:::2 ~ 0 ..... - Q. = 0 -= ., ·- <u <:Z: <~~-u~ :z. < <r:=:O 

REPRESE..VI'ATIVE srrE 

216-U~Crib X X 

Procest Wute Group analogous wutH 1ite1 to be evaluated by the 216-U-8 Crib model 

216-U-1 and 216-U-2 Cribs X X 

241-U-361 Settling Tank X X X 

200-W-42 Vitrified Oay Pipeline and 
tJPR-200-W-163 unplanned release X X 

REPRESENTATIVE SITE 

216-U-12 Crib X X 

Process Waste Group analogous w.aste1 sites to be evaluated by the 2.16-U-12 Crib model 

216-U-5 Trench X X X 

216-U-6 Trench X X X 

216-U-15 Trench X X X 

216-U-16 Crib X X X 

216-U-17 Crib X X X 

REPRESENTATIVE SITE 

216-U-4 Reverse Well and 
216-U-4A French Drain X X X 

Reverse WelVFrench Drain Group analogous wastes sites to be n-aluated by the 216-U-4 Reverse Well and 
216-U-4A French Drain model 

216-U-4B French Drain X X X 

REPRESENTATIVE SITE 

UPR-200-W-19 unplanned release X X X 

Septic System Group analogous wastes 1ites to be evaluated by the UPR-200-W-19 model 

26(17-WS Septic System X X X 

2f:IJ'l-W7 Septic System X X X X 



Table D-1. Application of Alternatives to Waste Sites. (l pages) 

11D 
.5 

I . ~ I I ... N;H ";;°" ff) "" • II ., ~t::c"tl ~ -~ fi " Waste Site > C: >c"o,.11 - > 
':l: 0 i·; i-=~ ~-;~ - " 1,1 • = Ml "' ·- "' > .., ta C 

E~ e ... u.20 ... ::s f 0 &. E ·-C •- .1:: •- !:i C ~ g; •:; - - C t:: II ... E"' ... 0 .. ••-,,oofl:: 
<Z <::eJ5..Su::SZ< < ~ 0 <u 

SoUd Wute Group analogous wastes sites to be evaluated by the UPR-2~W-19 model 

200-W-56Dump X X X X 

200-W-57 Dwnp X X X X 

200-W-71 Pit X X X 

UPR-200-W-8 Burial Ground X X X X 

Unplanned Release Group analogous wute1 1ites to be ev.aluated by the UPR·2~W-19 model 

UPR-200-W-118 unplanned release X X X 

Shallow/ Surface Waste Site Croup anaJogous wastes 1ites lo be ev.aluated by the UPR-200-W-19 model 

UPR-200-W-33 unplanned release X X . X X 

UPR-200-W-48 unplanned release X X -x X 

UPR-200-W-55 unplanned release X X X X 

200-W-77 unplanned release - X X X X 
-------

uPR-200-W-78 unplanned release X X X X 

200-W-85 unplanned release X X X X 

200-W-87unplanned release X X X X 

200-W-89 Foundation X X X X 

UPR-200-W-117 unplanned release X X X X 

UPR-200-W-60 unplaMed release To be remediated with UPR-200-W-117 

,--._ 
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