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Numeric soil PRGs were developed independently for the protection of human 
health, the protection of ecological receptors, and the protection of groundwater. 
These PRGs, which were based on generic site parameters, were then compared to 
each other to identify the most restrictive value and select a PRG that is protective 
of all pathways. 

Based on historical 200 Areas operations and characterization 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. 

SUMMARY OF REMEDIATION OBJECTIVES 
The human health and ecological risk assessments, which are fundamental to 

the scope and role of the actions in this Proposed Plan, were performed in 
accordance with the Tri-Parties response to the Hanford Advisory Board advice 
#132 (Klein et al. 2002), with EPA guidance for conducting human health and 
ecological risk assessments, and with DOE/RL-91-40, Hanford Past-Practice Strategy. 
The past-practice strategy approach focuses the pre-remediation studies, such as 
remedial investigations (RI), so that more resources can be allocated to the cleanup 
of waste sites. A conceptual site model was developed for the representative sites. 
Potential risks to human health and ecological receptors were evaluated in a risk 
assessment for the representative sites, as documented in the feasibility study 
(DOE/RL-2003-64). 

The Tri-Parties believe that remedial action is necessary at the waste sites 
addressed by this plan to protect the public health and welfare or the environment 
from actual or threatened releases of hazardous substances into the environment. 
Such a release, or threat of release, may present an imminent and substantial 
danger to public health, welfare, or the environment. 

SUMMARY OF SITE RISKS 
Risks were estimated based on the RAOs and in accordance with the Tri-Party 

response to Hanford Advisory Board advice #132 (Klein et al. 2002, "Consensus 
Advice #132: Exposure Scenarios Task Force on the 200 Area"). The HAB advice 
was prepared subsequent to a series of Tri-Party- and HAB-sponsored public 
workshops. The Tri-Parties agreed to assess risks for the core zone of the 200 Areas 
using an industrial exposure scenario. The exposure scenario includes the 
assumption that groundwater under the 200 Areas will not be used for a minimum 
of 150 years. 

Findings of the risk evaluations indicate the following. 
• Radionuclide contaminants (the most prevalent are cesium-137 and 

strontium-90) associated with three of the representative waste sites exceed the 
criteria for the target dose of 15 mrem/year. Two of the analogous sites with 
characterization data have radionuclides that exceed the target dose of 
15 mrem/year. 
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RI 
Remedial investigation. 
A data collection activity under 
CERCLA that includes sampling 
and analysis to identify the nature 
and extent of contaminants at a 
waste site. 

Representative sites 216-B-38 
Trench, 216-B-57 Crib, and 216-B-58 
Trench have radiological 
contamination in the 0 to 4.6 m (0 to 
15-ft) zone that exceeds the 15 
mrem/yr target dose. 

Analogous sites 216-B-47 Crib and 
216-B-26 Trench have radiological 
contamination in the 0 to 4.6 m (0 to 
15-ft) zone that exceeds the 15 
mrem/yr target dose. 

Human Health Risk 
Human health risk is evaluated in 
the feasibility study using an 
industrial land-use scenario. Risks 
are evaluated using contaminants 
in the soil from the ground surface 
to 4.6 m (15 ft) below the ground 
surface. This evaluation is in 
accordance with regulations and 
provides a conservative estimate of 
the subsurface zone that may be 
encountered by industrial users. 



The 216-8-43 through 216-8-45 and 
216-B-47 through 216-B-50 Cribs, 
and the 216-8-26 Trench have data 
available for risk analysis. All these 
analogous sites exceeded 
groundwater protection standards. 
These same waste sites also had 
intruder dose rates above 15 mrem/yr 
at 150 years. 

Representative sites 216-8-7A Crib, 
216-8-38 Trench, 216-8-57 Crib, and 
216-8-58 Trench and analogous sites 
216-8-47 Crib and 216-8-26 Trench 
exceeded ecological screening levels 
for radionculides. 

Groundwater Protection Risk 
Evaluation 
Groundwater protection is 
evaluated for contaminants in the 
soil from the ground surface to the 
water table. This evaluation uses 
fate and transport modeling and 
comparison to risk-based standards 
to assess the potential for 
contaminants in the vadose zone to 
continue to impact groundwater or 
to impact groundwater in the future. 

Ecological Risk Assessment 
Ecological risk is evaluated for 
contaminants in the soil from the 
ground surface to 4.6 m (15 ft) 
deep. In the feasibility study, the 
contaminant concentrations in this 
zone are compared to risk-based 
screening levels. 

Inadvertent Intruder Scenario 
An exposure scenario in which the 
receptor (future rural residential 
intruder) resides within the waste 
site area and has planted a garden 
using the drill cuttings taken from a 
borehole driffed in that area. The 
scenario assumes that after 150 
years of institutional controls, the 
intruder could unknowingly obtain 
access to the waste site area. 
Exposure pathways evaluated 
include direct exposure to radiation, 
ingestion of soil and garden 
produce, and inhalation of 
resuspended dust. 
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• Nonradionuclide contaminants in and around the representative waste sites are 
less than the industrial use criteria as defined in WAC 173-340-745(5), "Soil 
Oeanup Standards for Industrial Properties," "Method C Industrial Soil 
Oeanup Levels." 

• Groundwater protection values (as identified in WAC 173-340-747) are 
exceeded for nonradionuclides and radionuclides at all of the representative 
waste sites. For the analogous sites with data, eight had contamination 
concentrations that exceeded groundwater protection standards for both 
nonradionuclides and radionuclides. 

• Ecological evaluations indicate that radiological constituents (cesium-137 and 
strontium-90) exceed the ecological screening values for terrestrial wildlife 
populations at four of the representative waste sites; none of the 
nonradiological constituents present in the O to 4.6 m (0 to 15-ft) zone that is 
accessible to ecological receptors exceeded the ecological screening values. 
Two of the analogous waste sites with data had contamination in this zone 
above ecological screening values. 

• Post-remediation, inadvertent intruder evaluations, indicate that constituents 
are still significantly above levels that might pose unacceptable risk based on 
an assumed inadvertent access anticipated at 2150 (that is approximately 150 
years from today) at all of the representative waste sites and the analogous sites 
with data. 

SUMMARY OF REMEDIAL ALTERNATIVES 
As discussed in the feasibility study (DOE/RL-2003-64), remedial technologies 

were identified and evaluated on the basis of their ability to reduce potential risks 
to human health and the environment at the waste sites. Collective experience 
gained from previous studies and evaluations of cleanup methods at the Hanford 
Site were used to identify technologies that would be carried forward to develop 
remedial alternatives to address the RAOs. For the waste sites, five remedial 
alternatives were identified for detailed and comparative analyses. 

These five alternatives also were evaluated for their applicability to the 
241-B-361 and 241-T-361 Settling Tanks, the 216-BY-201 Settling Tank, and the 
200-E-14 Siphon Tank. The volumes of sludge and/ or liquid estimated to remain in 
each tank are as follows: 

• 241-B-361: approximately 21,000 gallons of sludge and no liquid. 
• 241-T-361: approximately 25,000 gallons of sludge and no liquid. 
• 216-BY-201: The volume of sludge and liquid is uncertain. However, 

750 gallons of sludge and 8,230 gallons of liquid may exist. 
• 200-E-14: The volume of sludge and liquid is uncertain. However, 

1,010 gallons of sludge and 11,060 gallons of liquid may exist. 
Given the amount and nature of this material, removal of the sludge from these 

tanks is assumed for this Proposed Plan. However, confirmatory sampling results 
may indicate other options for the sludge, which will be evaluated following the 
confirmatory sampling activities. 

The alternatives evaluated in the feasibility study include the following. 
• Alternative 1: No Action. When this alternative is selected, no further action is 

taken at the site. 

10 
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PROPOSED PLAN FOR THE 

United States 

Environmental Protection 

Agency 

THE 200-TW-1 SCAVENGED WASTE GROUP, 
THE 200-TW-2 TANK WASTE GROUP, AND 

200-PW-5 FISSION PRODUCT-RICH WASTE 
GROUP OPERABLE UNITS 

Washington State 

Department of Ecology 

HANFORD SITE 

RICHLAND, VVASHINGTON 

MARCH 2004 

INTRODUCTION 
Environmental cleanup (remedial action) is needed at the 200-TW-1 

Scavenged Waste Group Operable Unit, the 200-TW-2 Tank Waste Group 
Operable Unit, and the 200-PW-5 Fission Product-Rich Waste Group Operable 
Unit. The cleanup is needed to reduce risks to human health and the 
environment that are posed by contaminated soil and debris. 

Remedial action for the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit 
waste sites, shown in Figures 1 through 6 (at the end of the Proposed Plan), is 
required by the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA), also known as Superfund, and by the Resource 
Conservation and Liability Act o/1976 (RCRA). This document presents the 
Proposed Plan for the soil waste sites and associated structures. This document 
describes five cleanup alternatives and identifies the preferred remedies for the 
waste sites. 

In presenting the remedial alternatives and preferred remedies for these 
waste sites, this plan references or highlights key information that can be found 
in greater detail in the Feasibility Study for the 200-1W-1 Scavenged Waste Group, 
the 200-1W-2 Tank Waste Group, and the 200-PW-5 Fission-Product Rich Waste Group 
Operable Units (DOE/RL-2003-64) and other documents contained in the 
Administrative Record file. These documents may be reviewed to gain a more 
comprehensive understanding of the history, previous studies, and site 
descriptions that influence the selection of remedial alternatives and remedies. 
This Proposed Plan, which serves as the public notice required by both CERCLA 
and RCRA, 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). These three agendes-collectively known as the Tri-Parties- are 
proposing the preferred alternatives for these waste sites under the authority of 
CERCLA and RCRA and in accordance with the Hanford Federal Facility 
Agreement and Consent Order, also known as the Tri-Party Agreement 

HOV\/ YOU CAN PARTICIPATE 

The Tri.Parties are issuing this document as part of the public participation responsibilities 
under Section 117(a) of CERCLA. Final remedies will be selected only after the pubUc 
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 document If requested, the Tri.Parties Will hold a public meeting to explain 
the content of this Proposed Plan and to obtain comments. Responses to canments will be 
presented in a responsiveness summary that will be part of the Record of Decision. 
The "Community Participation" section of this document provides dates for the public 

review period and other information regarding public Involvement. 

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 
performed on the waste sites. 

CERCLA 
Comprehensive Environmental 
Response, Compensation, and 
Liability Act of 1980, commonly 
known as Superfund. 

Waste Sites 
Sites that are contaminated or 
potentially contaminated from past 
operations. Contamination may be 
contained in environmental media, 
such as soil or groundwater, or in 
man-made structures or solid 
waste, such as debris. 

RCRA 
Resource Conservation and 
Recovery Act of 1976. 

Feaslblllty Study 
The CERCLA document used to 
evaluate potential remedial 
alternatives that could be used to 
address contamination problems. 

Administrative Record 
The files containing all the 
documents used to select a 
response action at a CERCLA 
remedial action site. 

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



EPA 
U.S. Environmental Protection 
Agency 

Ecology 
Washington State Department of 
Ecology 

DOE 
U.S. Department of Energy 

NEPA 
National Environmental Policy Act 
of 1969. A Federal law that 
establishes a program to prevent 
and eliminate damage to the 
environment. 

Hanford Federal Facility 
Agreement and Consent 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 cleaning up 
the Hanford Site. 

BC Cribs and Trenches 
Area 
A series of 200-TW-1 and 
200-L W-1 Operable Unit waste 
sites located south of the 200 East 
Area; includes 6 cribs, 20 
trenches, a siphon tank, and a 
portion of pipeline from the cribs to 
Route 4 South (see Figure 3). 

The remediation of contaminated 
groundwater that may be beneath 
the 200-TW-1, 200-TW-2, and 200-
PW-5 Operable Units will be 
addressed by the four groundwater 
operable units at the Hanford Site 
(200-UP-1 and 200-ZP-1Operable 
Units in the 200 West Area and the 
200-BP-5 and the 200-PO-1 
Operable Units in the 200 East 
Area. 
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(Ecology et. al. 1989). The DOE is also issuing this Proposed Plan as part of its 
responsibility under the National Environmental Policy Act of 1969 (NEPA). 

The Tri-Party Agreement addresses the need for the cleanup programs to 
integrate the requirements of CERCLA and RCRA to provide a standard approach 
to direct cleanup activities and to ensure that applicable regulatory requirements 
are met. Details of this integration are provided in Section 5.5 of the Tri-Party 
Agreement. 

Overview of the Proposed Plan 
This plan proposes remedial actions for 41 different waste sites that are in the 

200-TW-1 Operable Unit, including four waste sites that were originally in the 
200-LW-1300 Area Chemical Laboratory Waste Group Operable Unit that were 
reassigned to the 200-1W-1 Operable Unit to facilitate remedial action in the BC 
Cribs and Trenches Area; 29 waste sites in the 200-TW-2 Operable Unit; and 9 waste 
sites in the 200-PW-5 Operable Unit (Figures 2 through 6). These waste sites consist 
of liquid waste disposal sites including cribs, trenches, french drains, unplanned 
release sites, underground settling and siphon tanks, injection/reverse wells, and 
one underground pipeline. 

For these waste sites, this Proposed Plan presents "source control" cleanup 
actions: in other words, actions that reduce risks by mitigating the source of the 
contamination. To identify preferred remedies, the Tri-Parties first evaluated the 
following range of alternatives: 
• Alternative 1- No Action 
• Alternative 2 - Maintain Existing Soil Cover, Institutional Controls, and 

Monitored Natural Attenuation 
• Alternative 3 - Removal, Treatment, and Disposal 
• Alternative 4 - Capping 
• Alternative 5 - Partial Removal, Treatment, and Disposal with Capping. 

Given the varying nature and extent of the contamination at the different waste 
sites, no single alternative could be applied to all of them. As discussed later in this 
document, Alternatives 2, 3, and 4 have been identified as preferred alternatives to 
remediate different waste sites. 

The combined present-value cost for implementation of the preferred 
alternatives is estimated to be approximately $194 Million. This estimate is based 
on a feasibility study-level estimate (refined cost estimates will be prepared based 
on the results of additional sampling and the remedial design; these refined costs 
will be included in the remedial design report/remedial action work plan to be 
generated later). Individual present-value costs for each of the waste sites are 
provided in Appendix A. 

The following sections of the Proposed Plan provide information regarding: 
• The history of the 200-TW-1, 200-1W-2, and 200-PW-5 Operable Units 
• The scope and role of the proposed actions, including strategies used to 

characterize the waste sites, and regulatory requirements and goals for the 
remedial actions 

• Site risks 
• Summaries and evaluations of remedial alternatives 
• The preferred alternatives for the different waste sites 
• Community participation. 



SITE BACKGROUND 

Hanford Site 
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The Hanford Site (Figure 1) is a 1,517 km.2 (586-mi2) Federal facility located in 
southeastern Washington State along the Columbia River. From 1943 to 1989, the 
primary mission of the Hanford Site was the production of nuclear materials for 
national defense. In July 1989, the 100, 200, 300, and 1100 Areas of the Hanford Site 
were placed on the National Priorities List (NPL) (40 CFR 300, "National Oil and 
Hazardous Substances Pollution Contingency Plan," Appendix B) pursuant to 
CERCLA. 

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 Area, 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 of large underground tanks called "tank farms." The liquid 
wastes were evaporated (concentrated) and often neutralized before being routed 
to the tanks. The storage tanks were used to allow settling of the heavier 
constituents from the liquid effluents, forming sludge. The liquid wastes in the 
tanks ultimately were discharged to the soil column via cribs, drains, trenches, and 
injection/reverse wells. Other wastes and drainages also were sent to cribs and 
trenches via this underground network. Lower activity liquid wastes were 
discharged to trenches, cribs, drains, and ponds, many of which were unlined. The 
200 North Area formerly was used for interim storage and staging of irradiated 
fuel. 

The 200-TW-1 Operable Unit waste sites received scavenged waste from the 
Uranium Recovery Project and the ferrocyanide processes at the 221/224-U Plant, 
which recovered the uranium from the metal waste streams at the B and T Plants. 
The scavenged waste discharges contributed perhaps the largest liquid fraction of 
contaminants to the ground in the 200 Areas. Three of the 200-LW-1 waste sites 
included in this feasibility study (216-B-53B, 216-B-54, 216-B-58 Trenches) received 
waste from the 300 Area laboratory facilities and the 340 Facility. The other 
200-LW-1 waste site (216-B-53A Trench) received waste from the Plutonium 
Recycle Test Reactor, including an estimated 100 grams of plutonium. The 
200-TW-2 waste sites received tank waste from first- and second-cycle 
decontamination processes associated with the bismuth-phosphate process at the 
B and T Plants. The tank wastes contained inorganic anions and cations as well as 
low levels of radionuclides. The 200-PW-5 Operable Unit waste sites received 
fission-product-rich wastes that were generated during the fuel-rod enrichment 
cycle and then released when the fuel elements were dissolved in sodium 
hydroxide or nitric acid. The sites in this group generally received more than 20 
curies of fission products (e.g., cesium-137 or strontium-90) and contained smaller 
quantities of plutonium, uranium, and organic wastes than the sitesin the 
plutonium, uranium, or organic-rich groups. Most of the waste streams in this 
group were low-salt neutral/basic, although the 216-B-50 and 216-B-57 Cribs 
contained some inorganic compounds. 
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Comprehensive descriptions of the 
waste sites and all of the 
alternatives considered in this plan 
are provided in greater detail in the 
feasibility study (DOE/RL-2003-
64). 

NPL 
National Priorities Ust. A list oftop
prlority hazardous waste sites In 
the United states that are eligible 
for investigation and cleanup under 
Superfund (40 CFR 300, Appendix 
BJ. 

CFR 
Code of Federal Regulations 

Crib 
An underground structure 
designed to receive liquid waste 
that can percolate into the soil 
directly. 

Injection/Reverse Well 
A well (sometimes drilled into the 
water table) designed to receive 
liquid wastes that percolate into 
the vadose zone at greater depths 
than cribs and trenches. 

Waste sites within the 200 Areas 
have been characterized through a 
series of three investigations. 
( 1) A scoping-level investigation 
(such as the 8 Plant Source 
Aggregate Area Management 
Study Report [DOE/RL-92-0SD. 
(2) A remedial investigation (such 
as the Remedial Investigation 
Report for the 200-TW-1 and 200-
TW-2 Operable Units (Includes the 
200-PW-5 Operable Unit) 
[DOE/RL-2002-42]). (3) The 
application of the analogous sites 
approach in the feasibility study 
(DOE/RL-2003-64). All of the 
representative sites have been 
sampled; several other waste sites 
have been sampled; and the 
remaining sites have been 
characterized through process 
knowledge and the analogous site 
approach. 



Characterization 
Identification of the characteristics 
of a site 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 that informed 
decisions can be made regarding 
the level of risk presented by the 
site, and the protective remedial 
action that is needed. 

Analogous Site Approach 
Facilities can have many source 
waste sites that are geologically 
similar, have similar process and 
waste disposal histories, and have 
similar contaminant inventories. In 
these situations, the analogous site 
approach can be used to reduce 
the amount of site characterization 
and evaluation required to support 
remedial action decision making. 
Within each group of similar sites, a 
representative site(s) is selected for 
comprehensive field investigations, 
including sampling and analyses. 
Findings from site investigations at 
representative sites are used to 
develop a conceptual site model, 
which is applied to other 
"analogous• sites that were not 
sampled. The nature and extent of 
contamination at unsampled 
analogous sites is assumed to be 
similar to the nature and extent of 
contamination described by the 
conceptual site model for the 
representative site(s) that was 
sampled. Available site-specific 
information for the analogous sites 
is considered in evaluating these 
sites against the representative 
sites. Confirmatory sampling is 
completed before the remedial 
action is designed, to confirm the 
accuracy of the site conceptual 
model with respect to the 
unsampled analogous site. 

Analogous Site 
A waste site in an operable unit that 
is analogous to a representative 
site because of similar waste 
disposal practices, construction, 
geology, volumes of effluent 
received, contaminant inventories, 
and other factors. 
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SCOPE AND ROLE OF ACTION 
1bis Proposed Plan presents remedial actions for contaminated soil, structures 

(such as concrete, tanks), and debris (such as timbers) associated with liquid-waste 
disposal sites with the 200-1W-1, 200-1W-2, and 200-PW-5 Operable Units. The 
proposed remedial actions reduce potential threats to human health and the 
environment from waste site contaminants. Other than the requirement for the 
source control action to be protective of groundwater, the scope of this plan does 
not include remediation of groundwater that may be beneath these waste sites. 

The scope and role, including identifying strategies and determining the 
requirements, limits, and goals for cleanup, are key elements of the action. These 
elements are discussed in the sections below. A key component of the overall 
strategy for actions in these operable units includes cleanup of waste sites, 
structures, and pipelines that represent some of the more highly contaminated 
waste sites at the Hanford Site. Measures will be employed to focus on addressing 
sites that pose a high-risk to groundwater and sites that are consistent with actions 
in associated contiguous areas in a cost effective and integrated manner. 

Analogous Site Approach 
The characterization of the waste sites discussed in this plan employed the use 

of a streamlining process, called the analogous site approach. As detailed in 
DOE/ RL-98-28, 200 Areas Remedial Investigation/feasibility Study Implementation_Plan 
- Environmental Restoration Program (Implementation Plan), the analogous site 
approach streamlines the risk investigation process through the development of 
conceptual site models. Generated from sampling and analysis data for the 
representative sites, the conceptual site models form a basis for estimating risks and 
evaluating remedial alternatives for other waste sites. Thus, the waste sites 
identified in this Proposed Plan either have been sampled directly or were 
evaluated with the use of conceptual site models from representative sites that were 
sampled. However, additional sampling data will be collected concurrently with or 
after the Record of Decision (ROD) for these waste sites: 

• Waste sites where removal, treatment, and disposal was selected as the 
preferred remedy - data collection will occur using an observational 
approach; samples will be taken from the open excavation as the removal 
progresses 

• Waste sites where capping was selected as the preferred alternative - data 
collection will be conducted to support design activities as well as to 
confirm the site conceptual model 

• Waste sites where partial removal, treatment, and disposal with capping 
was selected as the preferred remedy - data collection will occur using an 
observational approach; samples will be taken from the open excavation as 
the removal progresses. Additional data collection may be conducted as 
necessary to support design activities for the capping portion of the 
alternative 

4 



• 

• 

DOE/RL-2004-"10, DRAFT A 

Waste sites where maintain existing soil cover, institutional controls, and 
monitored natural attenuation was selected as the preferred remedy - data 
collection will be conducted to confirm the site conceptual model 
Waste sites where no action was selected as the preferred remedy - data 
collection will be conducted to verify that remediation goals have been met 
and that residual risk is at acceptable levels. 

REPRESENTATIVE WASTE SITES AND CONCEPTUAL SITE MODELS 

The conceptual site models used to characterize the waste sites evaluated in this 
plan were developed from sampling data taken from representative waste sites. 
The representative sites include the 216-B-46 Crib, the 216-T-26 Crib, the 216-B-5 
Injection/Reverse Well, the 216-B-7 A Cnb, the 216-B-38 Trench, the 216-B-57 Cnb, 
and the 216-B-58 Trench. 

Table 1 identifies the representative sites, the analogous sites, and the rationale 
for applying the representative waste sites conceptual models to the analogous site. 
Appendix B provides summary information for all the waste sites. 

Land Use 
Part of the scope for the evaluations presented in this document involved 

calculating the site risks on the basis of the reasonably anticipated future land use 
for the Central Plateau of the Hanford Sites, which includes the 200 Areas. 
Alternatives must meet the requirements of the following anticipated land uses: 
• Industrial-exclusive use for the next 50 years (through 2050) inside the core 

zone. 
• Industrial land use (non-DOE worker) after the next 50 years inside the core 

zone. 
• Native American uses consistent with treaty rights beginning in 2150. 
• No consumptive use of groundwater for the next 150 years. 

In addition, risks were calculated considering the possibility of intruders 
beginning 150 years from now (2150) because of the increasingly possible loss of 
institutional control after that date. All the waste sites in these operable units are 
within the core zone. 

These human risk exposure scenarios are consistent with the Hanford Advisory 
Board Advice #132 (available at 
http://www.hanford.gov/boards/hab/advice/habadv-132.pdf). The scenarios 
also are consistent with the Tri-Party's identification of the use of a 150-year time 
frame in their response to the Hanford Advisory Board Advice #132 (Klein et al. 
2002, "Consensus Advice #132: Exposure Scenario Task Force on the 200 Area). 

The DOE is expected to continue industrial-exclusive activities for at least 50 
years, in accordance with DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use 
Plan Environmental Impact Statement (CLUP-EIS), and 64 FR 61615, "Record of 
Decision: Hanford Comprehensive Land-Use Plan Environmental Impact 
Statement." 

Applicable or Relevant and Appropriate Requirements 
Applicable or relevant and appropriate requirements (ARARs) are those 

cleanup standards, standards of control, and other substantive environmental 

ROD 
Record of Decision. The formal 
document under CERCLA or NEPA 
in which the lead regulatory agency 
sets forth the selected remedial 
measure and provides the reasons 
for its selection. 

Confirmatory Sampling 
Sampling before or after the 
Record of Decision, but before the 
remedial design is completed, to 
confirm the accuracy of the 
conceptual site model used for 
remedial decision making. 

CLUP-EIS 
Final Hanford Comprehensive 
Land-Use Plan Environmental 
Impact statement - DOEIEIS-
0222-F 

lndustrlal-excluslve 
A land-use designation under the 
CLUP-EIS that applies to the 200 
Areas core zone. Under this land
use designation, waste 
management activities would 
continue. This land use assumes 
an Industrial worker scenario. This 
is an exposure scenario where the 
receptor works onsite on a full-time 
basis (that is, the worker spends 
2,000 hours per year over the 
duration of his or her entire career). 
The designation assumes the land
use at the 200 Area exposure 
pathways evaluated include direct 
exposure to radiation, incidental 
ingestion of soil, and inhalation of 
resuspended dust and volatile 
constituents (exposure to 
groundwater is not considered). 

ARAR 
Appl/cable or relevant and 
appropriate requirements. These 
cleanup standards, standards of 
control, and other substantive 
environmental protection 
requirements, criteria, or limitations 
promulgated under Federal or state 
law specifically address a 
hazardous substance, pollutant, 
contaminant, remedial action, 
location, or other circumstance at a 
CERCLA site, or address problems 
or situations sufficiently similar to 
those encountered at the CERCLA 
site that their use is well- suited to 
the particular site. 
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Table 1. Conceptual Models, Analogous Sites, and Rationale for Application 

Rc-prnsentat1v8 Analogou-., S1tr,-., Rc1!1011<1lf• Further 

Site Conr,uptunl l11formt1lton 

Mod(•I 111 App11nd1x 
B 

216-846 Crib 216-8-14 through 216-8-19 ' • The waste sites all received scavenged waste from the Uranium Recovery Process In U Plant. ' Table 8--1 
Cribs; 216-8-20 through ' ' ' • The contaminant cistribution Is vary similar betwaan the 216-8-46 Crib and the analogous sites v.lth data (216- ' 216-8-34 Tranches: 216-8- ' 843, 216-8-44, 216-8-45. 216-8-47, 216-8-48, 216-8--49, 216-8--26). Bacal.lSe the waste sites all received a ' ' 42 Trench; 216-B-43 ' similar volume and contaminant load, all Iha other analogous sites In this group are expected to have ' ' ' through 216-8-45 Cribs; ' contaminant dislributions similar to the 216-8-46 Crib. ' ' ' 216-8-47 through 216-849 ' ' 
Cribs; 216-8--52 Trench ' ' ' ' ' ' ' 

' 216-BY-201 Se!Ulng Tank; ' • The waste sites racaivad similar waste (I.a., scavenged waste from the Uranium Recovery Process) ' ' ' ' 200-E-14 Siphon Tank ' • The contaminant dis1ribution Is expected to be much higher for the 216-8-46 Crib, because the crib was ' ' ' ' ' ' designed to discharge l quld wastes to the soil, while the 216-BY-201 Sattnng Tank and 200-E-14 Siphon Tank ' ' ' ' ' ' were designed to hold and lransfar waste. ' 
216-8-51 Franch Drain ' • The waste sites both received scavenged waste. 

' ' ' ' ' • The contaminant ~ibution is expected to be much higher at the crib because it received 3 orders of ' ' ' ' ' ' magnitude more waste than the trench drain. ' ' ' ' 
' 200-E-114 Pipeline ' • The waste sites received the same waste; the pipeline was used to lransfar scavenged waste to the BC Cribs ' ' ' and Trenches. ' : ' ' ' ' ' • The contaminant dstributlon Is expected to be much higher at the crib, because ii was designed to discharge ' ' ' wastes, wtile the plpeine was designed to lransfar wastes. ' ' ' ' 
' UPR-200-E-9 ' • The waste sites both received scavenged waste . ' ' ' ' ' ' • The contaminant distribution Is expected to be much higher at the crib, because it received 2 orders of ' ' ' ' ' magnitude more waste than the unpWmed release. ' ' ' ' 

216-T-26 Crib ' 216-T-18 Crib ' • Both cribs received scavenged waste from the Uranium Recovery Process. ' Tabla 8-1 

' ' ' ' ' • 216-T-26 Crib may contain lransuranlc constituents above 100 nanoc..-ies par gram. ' ' ' ' ' ' • The contaminant disbibution Is expected to be somewhat more shallow at the 216-T-26 Qlb because a lesser ' ' ' ' ' ' volume of affluent was discharged. ' 
216-8--5 ' 216-T-3 Injection/Reverse ' • The waste sites received similar waste (I.a., i quid waste from the 221-8 or - T and 224-8-- or-T buildings Tabla 8-2 
Injection/Reverse Wall through the 241 -8-361 or 241-T-361 Settling Tanks) 
WaU • The contaminants distribution and contaminant types are expected to be similar, with contaminan1s at the 

216-T-3 Injection/Reverse Well located higher In the vadosa zone. Wastes ware Injected from 74 to 86.6 m (243 

' ' 
to 284 fl) below i,ound surface at 216-8--5 and from 32 to 62 m (105 to 204 ft) at 216-T-3. 

216-8-7A Qib ' 216-8-78, 216-8-8, 216-8-9, ' • The waste sites received sirnlar waste (I.a., 2"" cycle waste, call 5-6 drainage, and lanthanum fluoride waste) ' Table 8-2 
' ' ' ' 216-T-6, 216-T-7, and 216- ' • The contaminant disbibutions for these sites are expected to be similar to or sightly less than the 216-B-7A Crib, ' ' T-32 Cribs; 216-T-5 Trench; ' ' ' because these sites received similar or slghtly less volumes of effluent and Inventories. 
' 200-E-45 Sampling Shafi : ' 
' UPR-200-E-7 ' • The waste sites received the same waste. The unplamed release ocx:urred in a plpeBne from 221-B to the 
' ' ' ' 216-B-9Crib, which Is the same waste that went to 216-B-7A Crib. 
' ' ' ' • The contaminant distribution Is expected to be near the suface, because only a small volume was released. 

' 241-8-361 and 241-T-361 ' • The setting tanks received the same waste . 
' Sattting Tanks ' ' ' • The contaminant dlslribution Is expected to be much higher at the crib because it was -igned lo discharge 
' ' ' ' wastes, wtile the sattnng tanks were designed to lransfer wastes. The tanks did, however, accumulate solids 
' ' from that waste. ' ' 

216-8-38 Trench 216-8-35 through 216-8-37 : • The waste sites received similar waste (I.e., 2"" cycle waste, calt 5-6 drainage, and lanthanum fluoride waste) ' Table 8--2 
and 216-8-39 through 216- • The contaminant disbibutions for these sites are expected to be similar to the 216-B-38 Trench contaminant 
841 Tranches; 216-T-14 distribution, because they 'N&re similarly constnx::ted and received similar effluent volumes. 
through 216-T-17 and 216-
T-21 through 216-T-25 
Trenches 

216-8-57 Crib : 216-8-50, 216-8-62, 216-C- : • The waste sites received similar waste types (I.a., process condensates) ' Tabla 8-3 
6, 216...S-9, and 216-S-21 ' : : • The contaminant cfistributions for these sites are e,q:,ected to be similar to the 216-8-57 Crib, because of the ' Cribs ' ' large volumes of affluent discharged. ' 

' 216-B-11A and 216-8-118 ' • The waste sites received the same waste . ' ' ' ' 
' 

French Drains ' • The contaminant distribution for these sites Is expected to be similar to the 216-8-57 Crib; however, ' 
' ' contaminants ware discharged at 12 m (40 ft) below ground surface, deeper than the crib. ' ' ' ' 
' UPR-200-W-108 and UPR- ' • The waste sites received unplanned ralaasas of affluents associated v.lth the 216-S-9 Crib, wtich Is analogous to 
' ' ' 200-W-109 ' the 216-8-57 Crib. 
' ' ' ' • The contaminant distributions for these sites are expected to be generally near the surface because of the 

' relatively small volume of affluent discharged. 

216-8-58 Trench ' 216-8-53A Trench • The waste site received fiquid waste associated v.lth the PRTR reactor process tuba failure. This waste site Table 8--1 
' ' received 100 grams of plutonium. Thls waste site has been Identified as potentially contaJnlng transuranic 
' ' constituents above 100 nanocurias per gram. 
' ' • The contaminant distributions for these sites are expected to be similar because of similar construction and 
' ' ' 

waste volumes. 

216-8-538 and 216-8--54 • The waste sites received the same waste ( i.e., 300 Area laboratory waste) ' ' Trenches The contaminant cfistributions for these sites are expected to be similar because of similar construction and ' ' • ' ' ' ' waste volumes discharged. ' 
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protection requirements, criteria, or limitations activated into law under Federal or 
state law that: 
• Specifically address a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at a CERCLA site 
• Address problems or situations suffidently similar to those encountered at the 

CERCLA site that their use is well-suited to the particular site. 
The feasibility study addresses the ARARs for the waste sites in detail. As 
discussed below, these ARARs are incorporated into the remedial action objectives 
(RAO) and preliminary remediation goals (PRG) that drive the evaluation of 
alternatives and the selection of preferred remedies. 
Key ARARs identified for the remedy of these waste sites include: 
• Washington Administrative Code (WAC) 173-340-745, "Soil cleanup standards 

for industrial properties" 
• WAC 173-340-747, "Deriving soil concentrations for ground water protection 

evaluations." 

Remedial Action Objectives 
The RA Os for the waste sites were developed with consideration of reasonably 
antidpated future land use, conceptual site models, ARARs, and worker safety. The 
following RAOs were identified: 
• RAO 1 - Prevent unacceptable risk to human health and ecological receptors 

from exposure to soils and/ or debris contaminated with nonradiological 
constituents at concentrations above the industrial use criteria as defined in 
WAC 173-340-745(5) for human health, or the screening criteria in 
WAC 173-349-900, Table 749-3, for ecological receptors; prevent unacceptable 
risk to human health and ecological receptors from exposure to soils and/ or 
debris contaminated with radiological constituents at concentrations above 
15 mrem/yr1 (OSWER Directive 9200.4-31P, EPA/540/R-99/006, Radiation Risk 
Assessment at CERCLA Sites: Q&A) under an industrial use scenario for humans 
or the screening criteria for ecological receptors based on an acceptable dose of 
0.1 rad/ d (DOE-STD-1153-2002, A Graded Approach for Evaluating Radiation 
Doses to Aquatic and Terretrial Biota). 

• RAO 2 - Prevent migration of contaminants through the soil column to 
groundwater or reduce soil concentrations below WAC 173-340-747 
groundwater protection values such that no further degradation of the 
groundwater occurs caused by leaching from soils or debris in the waste sites. 

• RAO 3 - Minimize the general disruption of cultural resources and wildlife 
habitat and prevent adverse impacts to cultural resources and threatened or 
endangered spedes during remediation. 
The above RAOs were used to develop the preliminary remediation goals 

discussed below, and will be finalized in the Record of Decision. 

Preliminary Remediation Goals 
As described in the feasibility study, PRGs were developed for a 

comprehensive list of constituents to establish residual soil concentrations for 
individual contaminants that are protective of human health and the environment 

1 
A dose limit of 15 mrem/year generally will achieve the U.S. Environmental Protection Agency excess 

lifetime cancer risk threshold , which ranges between 1x10-a to 1x10•. 

Core Zone 
The area in the middle of the 
Central Plateau that contains the 
current and future waste 
management activities (see 
Figure 1). 

PRG 
Preliminary remediation goals. 
These are initial cleanup levels that 
are developed during the CERCLA 
decision-making process. PRGs 
may be refined in the Record of 
Decision to become final cleanup 
levels (that Is, the remediation 
goals). A complete discussion of 
the PRGs Is presented in the 
feasibility study (DOE/RL-2003-64). 

WAC 
Washington Administrative Code 

RAO 
Remedial action objectives. These 
are general descriptions ofwhaf"the 
remedial action will accomplish 
(such as prevent contaminant 
migration). 



COPC 
Contaminant of potential concern. 
The list of all hazardous 
substances potentially present at a 
waste site. The COPCs are 
evaluated to screen out chemicals 
that are unlikely to be a threat 
(because of persistence or 
abundance), to develop a list of 
COCs (see below). 

coc 
Contaminants of concern. A list of 
radioactive and/or chemical 
constituents that are a risk to 
human heaffh or the environment. 
The COG list is developed from the 
COPC list (see above), and is 
typically the list of chemicals and 
radionuclides that the 
environmental samples are 
analyzed for and that the remedial 
decisions are designed to protect 
against. 
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at a generic waste site. The feasibility study screening process compared the 
observed constituent concentrations at the waste sites to the following 
concentrations: 
• Naturally occurring levels 
• Radi logical dose exposure limits 
• Oeanup levels consistent with WAC 173-340-745 and WAC 173-340-747 
• Screening levels consistent with WAC 173-340-900, Table 749-3. 

Table 2 summarizes the PRGs for the contaminants of potential concern 
(COPC) evaluated and the contaminants of concern (COC) retained as part of this 
Proposed Plan. After public comment, the PRGs will be issued in the Record of 
Decision for these waste sites as remediation goals or cleanup levels. Only those 
constituents that exceed one or more of these criteria were retained as COCs. 

TABLE 2. SUMMARY OF SOIL PRELIMINARY REMEDIATION GOALS. 
Constituent Overall PRG '' Constituent Overall PRG " 

(mg/kg ) (mg/kg) 

Contaminants of Potential Concern/Contaminants of Concern 

Aroclor-1254 : 0.65 Vanadium • 2,240 

Aluminum I 11 .soo Zinc :360 
Antimony :5_4 Benzoic acid : 257 

Barium : 132 Bis(2-ethylhexyl)phthalate : 14 

Cadmium :1.0 Butylbenzylphthalate :893 

Chromium :61 Diethylphthalate :12 
Gopper :211 Di-n-butylphthalate : 11 

Cyanide :0.11 Di-n-octylphthalate : 532,000 

Fluoride : 16 Dlchlorodlphenyltrichloroethane :3.5 

Lead : 118 lsophorone :o.45 

Manganese : 512 Pentachlorophenol :0.012 

Mercury :2.1 Phenol :44 
Nickel : 130 2-Butanone :22 

Nitrate ( as nitrogen) :40 2-Hexanone : o.0048 

Nitrate (as nitrogen) :4 1, 1, 1,-Trichloroethane : 1.6 

Selenium : 0.111 Acetone : 3.2 

Silver : 13.6 Methylene Chloride :0.025 

Sulfate : 1,000 Styrene :0.033 

ThaHium :38 Toluene :7.3 

Uranium :3.21 ' ' 
Americium-241 : 335 Radium-228 : 8.15 

Cesium-137 :20 Strontium-90 :20 
Cobalt-60 : 4.90 Technetium-99 :b 
Neptunium-237 : 59.2 Thorium-228 :7.73 

Nickel-63 :3,070,000 Thorium-232 :4.8 

Piutonium-238 •47 Tritium •b 

Plutonium-239/240 •425 Uranium-233/234 :b 

Potassium-40 :76.4 Uranium-235 : b 

Radium-226 :7.03 Uranium-238 :b 

a. Listed values represent the most restrictive soil PRG derived from evaluation of direct contact, groundwater 
protection, and terrestrial wildlife protection per the feasibility study (DOE/RL-2003-64). 
Shading indicates contaminants of concern. Unshaded constituents are contaminants of potential concern, 
which were eliminated from concern through the risk assessment process; these are provided for informational 
purposes only. 
b. Constituent is considered mobile. The protection of groundwater is evaluated using fate and transport 
modeling based on site-specific conditions. The PRG is the most conservative for the different exposure 
pathways. The protection of groundwater is likely the PRG for this constituent if it impacts groundwater. 
pCi/g = picocurie / gram. 
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Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and 
Monitored Natural Attenuation. When this alternative is selected, existing soil 
covers (for example, the current soils that have been placed over the waste site 
to stabilize it, as well as the clean fill placed during construction of the waste 
site) are maintained as needed to continue to provide protection from intrusion 
by biological receptors (such as badgers) and humans. In addition, institutional 
controls (such as deed restrictions, land use zoning, and excavation permits) 
are put in place to further prevent human access to the site. Where 
appropriate, monitored natural attenuation is accounted for, because this is an 
ongoing process that reduces risk over time (such as the decay of 
radionuclides ). Monitoring would be conducted to demonstrate that natural 
attenuation is occurring and that contamination is being contained as the 
concentrations decrease. This alternative is not evaluated if contaminants that 
pose a threat to groundwater from continued migration through the vadose 
zone are present in a waste site. 

• Alternative 3: Removal, Treatment, and Disposal. When this alternative is 
selected, soil and structures with constituent concentrations above PRGs are 
excavated, using the observational approach. Because contamination levels at 
the majority of the waste sites pose a significant dose threat to workers, 
conventional techniques cannot be used for excavation activities. To excavate 
these waste sites, additional protections are required for the equipment and 
activities to protect the workers, the environment in the area, and the public 
that could be exposed near roads or facilities. These extra protections slow the 
excavation process and increase the cost. In addition, less-contaminated 
material is needed to blend with the more contaminated material to allow safe 
excavation, loading, transporting, and disposal of the material and to meet 
health and safety and waste acceptance criteria at the disposal facility. 
Excavated material that is above the PRGs will be disposed of at the 
Environmental Restoration Disposal Facility (ERDF) in accordance with that 
facility's established waste acceptance criteria. This disposal facility is 
reasonably close to the waste sites and has been used for remediation wastes on 
the Hanford Site. Any material that exceeds the disposal facility waste 
acceptance criteria would be stored onsite (consistent with storage 
requirements) until the material is treated to meet ERDF waste acceptance 
criteria, until a treatability variance is approved, or, in the case of waste with 
transuranic constituents at concentrations above levels of concern 
(i.e., 100 nCi/ g), until the material can be shipped to an appropriate facility, 
such as the Waste Isolation Pilot Plant. The contaminated material is 
characterized and segregated during the excavation process and before being 
transported for disposal. Excavation would continue until all contaminated 
material exceeding the cleanup goal was removed. The site then would be 
backfilled with clean material. 

• Alternative 4: Capping. When this alternative is selected, a surface barrier 
(such as a Hanford Barrier or an evapotransporation barrier) is built over the 
contaminated waste site, thus "capping" the site to prevent water from 
infiltrating into the waste and to prevent intrusion by human or ecological 
receptors. Institutional controls (such as deed restrictions, land use zoning, and 
excavation permits) are required to further minimize the potential for exposure 

lnstltuUonal Controls 
Nonengineered controls, 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. 

Monitored Natural Attenuation 
The monitoring of a decrease in 
concentration of a contaminant 
caused by natural processes such 
as radioactive decay, 
oxidation/reduction, biodegradation, 
and/or sorption. 

Removal, Treabnent, and 
Disposal 
A cleanup method where soil and 
debris are excavated so that no 
contaminants remain at the site 
above the approved remediation 
goals for direct exposure and 
groundwater protection. Exc;;wated 
material is treated (as necessary) 
and sent to either an onsite or an 
offsite engineered facility for 
disposal. 

Observational Approach 
A method of planning, designing, 
and implementing a remedial action 
that uses a limited amount of initial 
field sampling data to create a 
general understanding of the site 
conditions sufficient to proceed with 
cleanup. Information that is 
gathered during the remedial action 
phase is used to make real-time 
decisions to guide the remedial 
action, For some sftes, 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. 



ERDF 
Environmental Restoration 
Disposal Facility. This is the 
Hanford Site's disposal facility for 
most waste and contaminated 
environmental media (dependant 
on the waste meeting the ERDF 
waste acceptance criteria) 
generated under a CERCLA 
response action. ERDF currently 
receives wastes from ongoing 
remedial and removal actions in the 
Hanford Site 100, 200, and 300 
Areas. 

Waste Acceptance Criteria 
The criteria defined for the 
acceptance of waste for disposal at 
the engineered disposal facility; 
that is, the ERDF (see above). 

The Nine CERCLA Criteria 
Threshold Criteria: 

• Overall protection of human health 
and the environment 

• Compliance with ARARs 
Balancing Criteria 

• Long-term effectiveness and 
permanence 

• Reduction of toxicity, mobility, or 
volume through treatment 

• Short-tenn effectiveness 

• Implementability 
• Cost 
Modifying Criteria 

• State acceptance 
• Community acceptance. 
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to contamination and to ensure the integrity of the cap. Performance 
monitoring is included as a part of this alternative to ensure that the cap is 

performing as expected, and groundwater monitoring is included to watch for 
movement of more mobile contaminants 

• Alternative 5: Partial Removal, Treatment, and Disposal with Capping. 
When this alternative is selected, a portion of the subsurface soil associated 
with higher contaminant concentrations is removed, thereby reducing the 
industrial and/ or intruder risk associated with the highly contaminated zone at 
the bottom of the waste site. This alternative is similar to Alternative 3, except 
that contaminants are not removed to the same depth as those in Alternative 3. 
Once the contamination has been removed, a cap similar to the cap described in 
Alternative 4 would be built in and over the excavation to provide protection to 
the groundwater from contaminants that remain deeper in the soil column. 
This alternative would reduce the risks to potential intruders past the assumed 
150 years of institutional controls and would provide protection of the 
groundwater. Performance monitoring is included as a part of this alternative 
to ensure that the cap is performing as expected, and groundwater monitoring 
is included to watch for movement of more mobile contaminants. 

CERCLA EVALUATION CRITERIA AND PROCESS 
As a critical part of the evaluation process, the alternatives are evaluated against 

nine CERCLA criteria. 
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 feasibility study. 

The next five criteria (long-term effectiveness and permanence; reduction of 
toxicity, mobility, or volume through treatment; short-term effectiveness; 
implementability; and cost) are balancing criteria on which the remedy selection is 
based. 

The final two criteria, state and community acceptance, are modifying criteria. 
In the case of this Proposed Plan, the state already concurs with the proposed 
alternatives outlined, and the plan identifies the preferred remedies that have 
already been accepted by the Tri-Parties. A preferred remedy's ability to meet the 
criterion of community acceptance, however, can be evaluated only after the public 
review and comment period for this Proposed Plan. 

Under CERCLA, long-term effectiveness, short-term effectiveness, and 
implementability are three of the criteria that a preferred alternative must 
demonstrate. Specific to the 200-1W-1, 200-1W-2, and 200-PW-5 Operable Unit 
waste sites, these three major criteria help distinguish between the removal, 
treatment, and disposal alternative, the capping alternative, and the partial 
removal, treatment, and disposal with capping alternative. 
• For waste sites that have a potential to adversely impact groundwater because 

of contaminants at significant depth, there is a preference for selecting the 
capping alternative. At the representative waste sites within the 200-1W-1, 
200-1W-2, and 200-PW-5 Operable Units, comparison to groundwater 
protection criteria and modeling indicate concentrations in excess of the 
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groundwater protection criteria at locations ranging from near surface to the 
water table. The selection of an engineered barrier (capping) would minimize 
the exposure pathways between potential human and environmental receptors 
and the contaminants and also would limit infiltration. This means that the 
capping alternative would best meet the objective of no further degradation. 

• For shallow, low-volume waste sites, there is a preference for the removal, 
treatment, and disposal alternative to reduce the exposure to and mobility of 
the contamination via long-term isolation in an onsite regulated disposal 
facility. In this case, removing the contaminants and placing them in a disposal 
facility eliminates the exposure pathways to potential human and 
environmental receptors. This alternative limits long-term stewardship of 
waste sites. 

• For the removal, treatment, and disposal alternative and the partial removal, 
treatment, and disposal with capping alternative, the high concentrations and 
depths of contaminants deep in the vadose zone result in very high worker risk 
and cost associated with the excavation of contaminants. Also, the volumes of 
waste produced are very high, requiring significant expansion of existing 
disposal facilities or development of new disposal facilities. If sites with lower 
concentrations at more shallow depths are identified during the confirmatory 
sampling for the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit analogous 
waste sites, the cost effectiveness of the partial removal alternative can be 
reassessed. For these types of waste sites, there may be a preference for the 
partial removal, treatment, and disposal with capping alternative if the action 
results in acceptable worker risk, is more cost effective, and results in shorter 
maintenance and stewardship periods. 

NEPA VALUES 
DOE 1994, Secretarial Policy on the National Environmental Policy Act (NEPA), and 

DOE O 451.lA, National Environmental Policy Ad Compliance Program, 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 
process is intended to help Federal agencies: 
• Make decisions that are based on understanding environmental consequences 
• Take actions that protect, restore, and enhance the environment. 

The NEPA-related resources and values that have been considered for these 
waste sites support the CERCLA and RCRA decision-making processes. For the 
remedies evaluated, NEPA impacts include temporary short-term disturbance 
(such as increased traffic, noise levels, and fugitive dust) of already disturbed 
industrial areas of low- to marginal-habitat quality. Appropriate capping material 
source areas were analyzed in DOE/EA-1403, Environmental Assessment, Use of 
Existing Borrow Areas, Hanford Site, Richland, Washington. Similar temporary 
impacts were identified. Long-term impacts identified for the remedies evaluated 
include negative aesthetic and visual impacts, should the caps not be adequately 
contoured to blend with the surrounding area. Minimal impacts are expected for 
air quality and natural, cultural, and historical resources. Overall, the long-term 
impacts to the public from these remedial actions would be positive (such as 
socioeconomic impacts related to employment opportunities). 

NEPA values encompass a 
range of environmental 
concerns: 
• Transportation impacts 
• Air quality 
• Natural, cultural, and historical 

resources 
• Noise, visual. and aesthetic effects 

• Socioeconomic impacts 

• Environmental justice 
• Cumulative impacts (direct and 

indirect) 
• Mitigation 
• Irreversible and irretrievable 

commitment of resources. 



Alternative 4, Capping, Is the 
preferred alternative for 
representative site 216-B-46 
Crib. The COCs include 
antimony, cadmium, cyanide, 
nitrate, uranium, cobalt-60, 
technetlum-99, and 
radlum-226. 
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SUMMARY OF ALTERNATIVE EVALUATIONS AND 
PREFERRED ALTERNATIVES 

The remedial alternatives developed in the feasibility study are evaluated for 
each representative site and its associated analogous waste sites). CERCLA 
typically requires evaluation of a "no action" alternative as a baseline for 
comparison to other alternatives. 

Representative Site 216-B-46 Crib and Its Analogous Sites 
The 216-B-46 Crib is the representative site for the following waste sites: 
• The 216-B-43 through 216-B-45 Cribs and the 216-B-47 through 216-B-49 

Cribs (located proximal to the 216-B-46 Crib and commonly referred to as 
the BY Cribs) 

• The 216-B-14 through 216-B-19 Cribs (located in the BC Cribs and Trenches 
area south of the 200 East Area) 

• The 216-B-20 through 216-B-22 Trenches (also located in the BC Cribs and 
Trenches area) 

• The 216-B-42 Trench 
• The 216-B-52 Trench (also located in the BC Cribs and Trenches area) 
• The 216-B-51 French Drain 
• The 216-BY-201 Settling Tank and 200-E-14 Siphon Tank 
• The 200-E-114 Pipeline 
• Unplanned Release UPR-200-E-9. 

The conceptual site model for these sites is presented in Table 1, with further 
information specific to each waste site provided in Appendix B, Table B-1. 

Based on current conditions, the 216-B-46 Crib exceeds the groundwater 
protection PRGs for antimony, cadmium, cyanide, nitrate, uranium, technetium-99, 
uranium-238, cobalt-60, and radium-226. The top of the contamination is about 
5.5 m (18 ft) below ground surface; therefore, the O to 4.6 m (0 to 15-ft) zone is not 
associated with human health or ecological risk. The contaminants at the base of 
the crib (at 5.5 m [18 ft] below ground surface) do exceed PRGs associated with a 
potential intruder at 150 years. 

The 216-B-46 Crib, along with the 216-B-43 through 216-B-45 Cribs and the 
216-B-47 through 216-B-49 Cribs, are located in proximity to the BY Tank Farm. 
The 216-BY-201 Settling Tank also is located near this series of cribs. The 216-B-43 
through 216-B-49 Cribs previously were investigated as part of the 200-BP-1 
Operable Unit. The results of that investigation are reported in OOE/RL-92-70 and 
are summarized in the feasibility study (DOE/ RL-2003-64). Risk assessment also 
was conducted for these sites and reported in the feasibility study. Similar to the 
216-B-46 Crib, the contaminants associated with these cribs are located deeper than 
4.6 m (15 ft) with the exception of the 216-B-47 Crib, which has contamination in 
this zone. Therefore, the human health and ecological risk PRGs are not exceeded 
at any of these cribs except for the 216-B-47 Crib. All these cribs have 
contamination in the vadose zone that exceeds groundwater protection PRGs. In 
addition, all these cribs have concentrations at 150 years that exceed the 
15 mrem/ yr standard for potential intruders. Characterization work was 
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performed at the 216-B-26 Trench in 2003; the information from this 
characterization is included in the feasibility study, including risk assessment. The 
216-B-26 Trench exceeds human health, ecological, groundwater protection, and 
intruder PRGs. The contaminant distributions for the BY Cribs (216-B-43, 216-B-44, 
216-B-45, 216-B-47, 216-B-48, and 216-B-49), BC Cribs and Trenches (216-B-14 
through 216-B-34, and 216-B-52), and 216-B-42 Trench are very similar to those of 
the 216-B-46 Crib. All of these sites pose a threat to groundwater and all present a 
significant risk to an intruder who would inadvertently be exposed to the 
contaminated soils at depth. Some will pose human health risks from direct 
exposure and ecological risk if their contamination is above 4.6 m (15 ft) below 
ground surface. Table B-4 summarizes the depth of clean fill for all the 200-TW-1, 
200-TW-2, and 200-PW-5 Operable Unit waste sites. 

The contaminants are expected to be the same for the 216-BY-201 Settling Tank, 
200-E-14 Siphon Tank, and 200-E-114 Pipeline; however, the contaminant 
distribution is expected to be much less for these sites when compared to the 
216-B-46 Crib. The tanks were designed to hold effluents, not to discharge them to 
the ground. Existing information does not indicate leaks associated with the tanks. 
The pipeline, which is 4.8 km (3 mi) long, extends from the BY Tank Farm to the 
216-B-14 through 216-B-19 Cnbs. This pipeline is constructed of 5 cm (2-in.) 
diameter steel piping and was known to leaked in two small locations. The main 
risk associated with the settling and siphon tank is the sludge inside, which will be 
removed as part of the remedial alternative. Based on the conceptual site model, 
the groundwater protection PRGs are assumed to be met at the tanks and pipeline. 
Action at these sites would include the removal of the sludge from the tanks and 
partial removal of the 200-E-114 Pipeline from the BC Cribs area to Route 4 South. 
The removal of the pipeline would support the remedial action in the BC Cribs and 
Trenches area and would provide confirmatory sampling information for the rest of 
the pipeline. 

The contamination at unplanned release UPR-200-E-9 and the 216-B-51 French 
Drain is expected to consist of the same contaminants as the 216-B-46 Crib but to be 
at much lower levels because only a fraction of the volume was released at these 
analogous sites. Groundwater protection PRGs are assumed to be met. Human 
health and ecological risk from direct exposure are assumed at these analogous 
sites. Contaminants are expected to meet PRGs at 150 years. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion. A summary is provided in Table 3. 

Overall Protection of Human Health and the Environment - The 216-B-46 
Crib, along with the 216-B-14 through 216-B-19 Cribs, the 216-B-20 through 
216-B-34 Trenches, the 216-B-43 through 216-B-45 Cribs, the 216-B-47 through 
216-B-49 Cribs, the 216-B-52 Trench, the 216-BY-201 Settling Tank, and the 200-E-14 
Siphon Tank obtain the most overall protection of human health and the 
environment through the implementation of Alternative 4, Capping, because: 

• The exposure pathway is removed through the placement of the barrier 
• Infiltration is reduced, which supports the protection of groundwater under 

RAO2 

Alternative 4, Capping, Is the 
preferred alternatlve for 
analogous sites 216-B-43 
through 216-B-45 and 216-B-47 
through 216-B-49 Cribs, which 
are located In proximity to the 
216-B-46 Crib representative 
site. The COCs are similar to 
the those of the 216-B-46 Crib 
and Include cadmium, nitrate, 
nitrite, uranium, ceslum-137, 
strontium-90, and technetlum-
99. Alternative 4, Capping, is 
also the preferred alternative 
for the 216-BY-201 Settling 
Tank, Sludge In the tank will 
be removed; the tank will be 
filled and capped with the BY 
Cribs. 

Alternative 4, Capping, Is the 
preferred altematlve for 
analogous sites In the BC 
Cribs and Trenches Area 
south of the 200 East Area. 
These sites Include 216-B-141 
through 216-B-19 Cribs, the 
216-B-20 through 216-8-34 
Trenches, and the 216-8-52 
Trench. The COCs are 
assumed to be slmllar to 
those of the representative 
site. Alternative 4, Capping, Is 
also the preferred alternative 
for the 200-E-14 Siphon Tank. 
Sludge In the tank will be 
removed; the tank will be 
filled and capped with the BC 
Cribs. 

Alternative 4, Capping, Is the 
preferred alternative for 
analogous site 216-8-42 
Trench. The COCs are 
assumed to be similar to 
those of the representative 
site. 
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TABLE 3. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-B-46 AND ITS ANALOGOUS SITES 216-B-14 THROUGH 216-B-
34, 216-B-43 THROUGH 216-B-45, 216-B-47 THROUGH 216-8-49, 216-B-42, 216-8-52, 216-8-51, 216-BY-201, 

200-E-14 20-E-114 AND UPR-200-E-9 
' ' ALT E RNATIVES 

0 0 
NO MESC, IC, 

ACTION MNA" 

Representativ e Site 216-8 -46 Crib with 
Analogous Sit es 21 6-B-43 through 216-B-
45 Cribs and 21 6-B-47 through 21 6-8 -49 
Cribs (also known as t he BY Cribs ) 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 

Long-term effectiveness • • 

Short-term effectiveness 0 0 

Reduction in TMV" 0 0 

Implementability • • 

Cost (in thousands) 
Capital costs $0 $15 

Operating and maintenance costs $0 $1,713 

Present worth $0 $1,728 
Analogous Sites 216-8-14 through 216-B-
19 Cribs, 216-8-20 through 216-B-34 
Trenches, 21 6-8-42 Trench, 216-8-52 
Trench, 216-BY-201 Settling Tank, 200-E· 
14 Siphon Tank, and Unplanned Release 
UPR-200-E-9 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 

Long-term effectiveness • • 

Short-term effectiveness 0 0 

Reduction in TMV" 0 0 

Implementability • • 
Cost (in thousands) 

Capital costs $0 $12,264 

Operating and maintenance costs $0 $26,895 

Present worth $0 $39,159 

Ana logous Sites 2 16-8 -51 French Drain 
and 200-E-114 Pipel ined lt1 
Threshold Criteria 

Overall Protection • 0 

Compliance with Laws • @ 

Balancing Criteria 

Long-term effectiveness • 0 

Short-term effectiveness 0 • 

Reduction in TMV" 0 0 

Implementability • • 
Cost (in thousands) 

Capital costs $0 $15 

Operating and maintenance costs $0 $2,101 

Present worth $0 $2,116 

. . 
a. Maintain eXJsting soil cover, institutional controls, monitored natural 

attenuation 
b. Removal, treatment, and disposal 
c. Toxicity, mobility, or volume through treatment 
d. The portion of the 200-E-114 Pipeline from the BC Cribs (216-B-14 

through 216-B-19) to Route4 South will be removed to support BC Cribs 
and Trenches remedial actions and as confirmatory sampling to support 
the remedy proposed for the rest of the pipeline. 

e 
RTD" 

0 
@ 

• 
• 
0 
• 

$399,703 
$0 

$399,703 

@' 

@' 

• 
• 
0 
• 

$3,249,276 
$0 

$3,249,276 

@' 

0 

• 
• 
0 
0 

$209,967 
$0 

$209,967 

l!I 

@' 

• 
• 
0 

• 

e 0 
CAPPING PARTIAL 

REMOVAU 
CAPPING 

lt1 

@ @ 

@ @ 

• • 
• • 
0 0 
• • 

$3,226 $19,618 
$2,322 $2 ,175 
$5,548 $21,793 

lt1 

@' @' 

@ @' 

• • 
• • 
0 0 

• • 

$48 ,728 $298,840 
$51,006 $33,126 
$99,734 $331 ,966 

@' NA 
0 NA 

• NA 
0 NA 
0 NA 

• NA 

$3,195 NA 
$3,946 NA 
$6,141 NA 

Indicates the preferred 
alternative 
Yes, meets criterion 
No, does not meet criterion 
High: substantially satisfies 
criterion 
Moderate: partially meets 
criterion 
Low: minimally satisfies criterion 
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• Intrusion is reduced by the design of the barrier, which would include 
intrusion protection layers 

• Institutional controls provide limitations on use around the barrier 
• Worker risk is reduced. Under Alternatives 3 and 5, workers would be 

exposed to a dose of approximately 935 rem for excavation of the 216-B-43 
through 216-B-49 Cribs. The capping alternative results in a lower dose 
associated only with removal of above ground structures, such as pipes. 

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial 
Removal, Treatment, and Disposal with Capping, limit human health, 
environmental, and groundwater impacts by removing contaminants and 
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5 
present unacceptable levels of worker risk associated with exposure to 
contaminants and deep excavation activities for sites with high contaminant 
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites 
also result in large volumes of waste requiring disposal. Meeting PRGs under 
Alternative 3 would require removal of soil as deep as 67 m (220 ft). This type of 
excavation is difficult, requires workers to be exposed to the high contaminant 
concentrations as well as to risks associated with deep excavations, and has the 
potential to impact neighboring facilities, such as the tank farms. This type of 
excavation is expensive and creates considerable waste that requires disposal. 
Alternative 5 would require removal of the most highly contaminated zones 
beneath the waste sites, to depths of 7.6 m (25 ft) or more. 

The 200-E-114 Pipeline, however, obtains the most overall protection of human 
health and the environment through the implementation of Alternative 3, because 
contaminants are removed, treated as appropriate, and disposed of at the on-site 
engineered facility. Alternative 2 is protective as well, because contamination is 
expected to be minimal with this waste site, which consists of a 2-inch-diameter 
steel pipeline, and the existing 2 to 3 m (7- to 10-ft) soil cover and institutional 
controls would prevent exposure while contaminants decay to PRG levels, assumed 
to be within 150 years. 

Alternative 1 is not protective of any of the waste sites, because constituents 
remain above the PRGs. All alternatives must provide protection to current 
workers based on existing engineering and administrative controls. 

Compliance with ARARs - Alternative 1 does not comply with ARARs, 
because the waste sites currently exceed the RAOs. Alternative 2 does not comply 
with ARARs for any of the waste sites except the 200-E-114 Pipeline, where 
groundwater protection PRGs are not expected to be exceeded and direct exposure 
and environmental PRGs are expected to be attained within the 150-year 
institutional controls period. ARARs are met for Alternatives 3, 4, and 5. 
Alternative 3 meets the ARARs through the removal of all contaminated material 
Alternative 5 meets the ARARs through the removal of the high concentrations of 
contaminants at the bottom of the waste sites and the placement of an engineered 
barrier to address remaining contaminants. Alternative 4 meets the ARARs using 
an engineered barrier, which eliminates the exposure pathway and limits 
infiltration to protect groundwater. 

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not 
provide long-term effectiveness or permanence because contaminants are not 
remediated and will remain following industrial land use through 2150. The 
200-E-114 Pipeline is an exception. For the pipeline, Alternative 2 provides 

Alternatlve 2, Maintain the 
Existing Soll Cover, 
Institutional Controls, and 
Monitored Natural 
Attenuation, Is the preferred 
alternative for analogous site 
200-E-114 plpellne. However, 
a portion of the pipeline will 
be removed. If contamination 
at potential leaks sites Is 
Identified during confirmatory 
sampling, these areas also 
may be removed. The COCs 
are assumed to be the same 
as the representative site. 

Alternative 2, Maintain the 
Existing Soil Cover, 
lnstltutlonal Controls, and 
Monitored Natural 
Attenuation, Is the preferred 
alternative for analogous site 
216-8-51 French Drain. The 
COCs are assumed to be the 
same as the representative 
site but at much lower levels, 
because only a small volume 
was discharged to this site. 

Alternative 3, Removal, 
Treatment, and Disposal, Is 
the preferred alternative for 
analogous site UPR-200-E-9. 
The COCs are assumed to be 
similar to the representative 
site. 
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long-term effectiveness and permanence, because the contaminants are expected to 
decay within 150 years. The existing soil cover and institutional controls limit 
exposures while the contaminants naturally decay to PRG levels. Groundwater 
protection PRGs are assumed to be met at the pipeline. A portion of the pipeline 
near the BC Cribs will be removed, which will provide additional information to 
confirm the conceptual model at this waste site. Alternative 3 provides the most 
long-term effectiveness and permanence, because contaminants above PRGs are 
removed from the site and disposed of at a suitable facility. Alternative 4 provides 
long-term effectiveness and reliability by reducing exposure using an engineered 
barrier while the residual risk of contaminants will decrease to acceptable levels 
through natural radioactive decay. Alternative 4 reduces infiltration, which in turn 
reduces mobility of the contaminants to the groundwater. Monitoring and 
maintenance of the cap augment the effectiveness of Alternative 4. For sites where 
transuranic constituents are at concentrations above levels of concern, the cap 
design would need to reflect the longevity of these contaminants. The proposed 
engineered barrier is designed to provide long-term isolation of the waste sites, 
during which time the residual risks will decrease by natural radioactive decay. 
Groundwater monitoring will be required to show no further degradation based on 
the elevated concentrations of contaminants that pose a threat to the groundwater 
(for example, technetium-99 and uranium). Alternative 5 provides long-term 
effectiveness and permanence by removing the mass of higher concentration 
cont~ants and capping the remaining contaminants to protect groundwater. 

Short-term Effectiveness - Alternative 1 would be effective for workers in the 
short term, because this alternative does not involve any remedial actions. 
However, for sites where contamination is found in the O to 4.6 m (O to 15-ft) zone, 
human and ecological receptors may not be protected. Historical evidence 
indicates that the ecological receptors have played a role in dispersing 
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2 
and 4 would be more effective in the short term than Alternatives 3 and 5, 
predominantly because of their lower risk to remediation workers. Alternatives 3 
and 5 involve excavating contaminated soil and debris, resulting in significant 
short-term worker impacts during excavation, loading, transportation, and disposal 
of the materials because of the high concentrations associated with most of these 
waste sites. Risks to workers from potential exposure to contaminated soil and 
fugitive dust would be similar for Alternatives 3 and 5, in that both subject the 
workers to the highly contaminated areas at the bottom of the waste sites. 
Alternative 3 would present the greatest short-term risk to workers associated with 
both the contamination and the excavation activities as deep as 86.9 m (285 ft). 
Short-term impacts to vegetation and wildlife are considered minimal for 
Alternative 2 because the waste sites would not be disturbed and the existing soil 
cover provides protection. Short-term impacts to vegetation and wildlife would be 
minimal to moderate for Alternative 4, because the waste site and the borrow sites 
used to obtain capping materials would be disturbed. The waste sites have either 
limited habitat associated with highly disturbed gravel surfaces, or monoculture 
habitats of planted wheatgrass. These latter habitats have shown some real 
diversity in recent studies on similar sites, such as the Gable Mountain Pond. The 
short-term impacts to vegetation and wildlife could be potentially high for 
Alternatives 3 and 5 because of the large volumes of borrow material needed to 
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backfill the excavations and the time.frames needed to implement these alternatives. 
The short-term impacts to vegetation and wildlife could be minimal to moderate 
for Alternative 1, depending on the depth to the top of the contamination. 

Reduction of Toxicity, Mobility, or Volume Throu~ Treatment - Treatment 
is included as an element of Alternative 3, but is not anticipated because 
constituents are expected to meet the disposal facility waste acceptance criteria. As 
such, reduction in toxicity, mobility, or volume of the contaminants will not be 
realized except for natural attenuation. All of the alternatives incorporate natural 
attenuation in the form of radiological decay, which ultimately results in reduced 
toxicity and volume. Alternatives 3 and 5 provide an additional perceived 
reduction because these alternatives include a physical action that places the 
contaminants in a more managed environment, thereby reducing the forces (e.g., 
infiltration) that drive the contaminants toward groundwater. 

Implementability - Alternative 1 would be easily implemented because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are either posted with 
signs and/ or fenced. Access to the waste sites also is controlled through Hanford 
Site access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 4 is considered easily implementable. Capping is a 
well-known and commonly used remedy for waste sites around the world. A 
barrier has been implemented at the Hanford Site, and other types of barriers have 
been approved and implemented at other western arid sites. These barriers are 
easy to construct and maintain. Alternative 3 is considered very complicated to 
implement because of high contamination and the depths of excavation that would 
be required. The high contamination levels in the soil at the bottom of some waste 
sites would result in dose levels as high as 935 rem2 to workers and would require 
special techniques and protections to reduce these levels to an acceptable range. 
Alternative 3 would require significant downblending of removed soil with less 
contaminated soil to meet health and safety requirements and to meet waste 
acceptance criteria. This requires a large volume of material to backfill and 
generates 5 to 10 times as much waste. Approximately 5.7 m3 (7.4 million yd3l of 
waste would be generated to meet the PRGs. This exceeds the current capacity of 
ERDF. In addition, excavation to depths required to meet PRGs would result in 

interferences with the existing cap on the 216-B-57 Crib, underground piping, and 
utilities. Excavation is not practicable or cost effective at these depths, especially in 
light of the contamination levels. The excavation component of Alternative 5 is 
similar to Alternative 3 and is considered very difficult and hazardous to 
implement. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 3. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 3 associated with Alternative 3 for the 216-B-46 Crib include full 
excavation of the contaminated material. The costs associated with Alternative 4 
are for an engineered barrier that provides intrusion protection for potential 
inadvertent intruders. The costs associated with Alternative 5 include excavation 

2 
Based on removal and disposal of contamination at the 216-B-43 through 216-B-49 Cribs to meet 

PRGs. Other analogous waste sites are assumed to have high dose rates similar to the representative 
site 216-B-46 Crib, included in this dose estimate. 



Alternative 4, Capping, Is the 
preferred alternative for 
representative site 216-T-26 
Crib. The COCs include 
cyanide, nitrate, nitrite, 
uranium, technetlum-99, and 
plutonlum-239. 

Alternatlve 4, Capping, is the 
preferred alternative for 
analogous site 216-T-18 Crib. 
The COCs are assumed to be 
generally similar to the 
representative site; however, 
the 216-T-18 Crib received 
1,800 g of plutonium, much 
more than the 216-T-26 Crib. 
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of contaminated soils to a depth of 7.6 m (25 ft) or more, followed by an engineered 
barrier. 

PREFERRED ALTERNATIVES 

• The preferred alternative for 216-B-46 Crib, the 216-B-14 through 216-B-19 
Cribs, the 216-B-20 through 216-B-34 Trenches, 216-B-43 through 216-B-45 
Cribs, the 216-B-47 through 216-B-49 Cribs, and the 216-B-52 Trench is 
Alternative 4, Capping. This alternative is the most protective of human health, 
the environment, the groundwater, and workers. 

• The preferred alternative for the 216-BY-201 Settling Tank is Alternative 4, 
Capping, because of its proximity to the BY Cribs (216-B-43 through 216-B-49). 
The preferred alternative for the 200-E-14 Siphon Tank is also Alternative 4, 
Capping, because of its proximity to the BC Cribs (216-B-14 through 216-B-19 
Cribs). Sludge removal is assumed for both tanks. 

• The preferred alternative for the 200-E-114 Pipeline and the 216-B-51 French 
Drain is Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and 
Monitored Natural Attenuation, because this alternative provides 
protectiveness for the minor contamination assumed for this waste site. A 
portion of the pipeline from the BC Cribs to Route 4 South will, however, be 
removed through Alternative 3, Removal, Treatment, and Disposal, to facilitate 
remedial actions in the BC Cribs and Trenches area and to provide additional 
data to support the conceptual model for this waste site. 

• The preferred alternative for UPR-200-E-9 is Alternative 3, Removal, Treatment, 
and Disposal, because this alternative is most protective of human health and 
the environment at these waste sites and is easily implementable with 
acceptable worker risk. 

The agencies believe that the preferred alternatives are protective of human health 
and the environment, comply with ARARs, use permanent solutions, protect 
workers, and are cost effective. 

Representative Site 216-T-26 Crib and Its Analogous Waste Site 
The 216-T-26 Crib is the representative site for the 216-T-18 Crib. The 

conceptual site model for these sites is presented in Table 1, with further 
information provided in Appendix B, Table B-1. 

Based on current conditions, the 216-T-26 Crib exceeds the groundwater 
protection PRGs for cyanide, nitrate, nitrite, uranium, technetium-99, 
uranium-233/234/238, and plutonium-239. Elevated concentrations are found 
throughout the soil column to nearly 60 m (200 ft) below ground surface. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion. A summary is provided in Table 4. 

Overall Protection of Human Health and the Environment - The 216-T-26 and 
216-T-18 Cribs obtain the most overall protection of human health and the 
environment through the implementation of Alternative 4, Capping, because: 

• The exposure pathway is removed through the placement of the barrier 
• Infiltration is reduced, which supports the protection of groundwater under 

RAO2 
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TABLE 4. COMPARISON OF ALTERNATIVES FORREPRESENTATIVESITE 216-T-26ANDANALOGOUS SITE 216-T-18 
ALTERNATIVES 

0 e 
NO MESC, IC, 

ACTION MNA" 

Representative Site 216-T-26 Crib 

Threshold Criteria 

Overall Protection D D 
Compliance with Laws D D 

Balancing Criteria 

Long-term effectiveness • • 
Short-term effectiveness 0 0 
Reduction in TM\f 0 0 
Implementability • • 
Cost (in thousands) 

Capital costs $0 $15 

Operating and maintenance costs $0 $671 

Present worth $0 $686 

Analogous Site 216-T-18 

Threshold Criteria 

Overall Protection D D 
Compliance with Laws D D 

Balancing Criteria 

Long-term effectiveness • • 
Short-term effectiveness 0 0 
Reduction in TM\f 0 0 
Implementability • • 
Cost (in thousands) 

Capital costs $0 $15 

Operating and maintenance costs $0 $671 

Present worth $0 $686 

a. Maintain existing soil cover, institutional controls, monitored natural 
attenuation 

b. Removal, treatment, and disposal 
c. Toxicity, mobility, or volume through treatment 

e 
RTDb 

0 
0 

• 
• 
0 
• 

$39,576 
$0 

$39,576 

0 
0 

• 
• 
0 
• 

$39.576 
$0 

$39,576 

I!! 

0 

• 
• 

~ 

• 

0 0 
CAPPING PARTIAL 

REMOVAU 
CAPPING 

Ill 

0 0 
0 0 

• • 
• • 
0 0 
• • 

$639 $1,395 
$487 $675 

$1,126 $2,070 

[ti 

0 0 
0 0 

• • 
• • 
0 0 
• • 

$689 $1,395 
$487 $675 

$1,126 $2,070 

Indicates the preferred 
alternative 
Yes, meets criterion 

No, does not meet criterion 

High: best satisfies criterion 
Moderate: partially meets 
criterion 
Low: least satisfies criterion 
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• Intrusion is reduced by the design of the barrier, which would include 
intrusion protection layers 

• Institutional controls provide limitations on use around the barrier 

• Worker risk is reduced, because the workers would not be exposed to deep 
excavations. The worker dose is approximately 0.54 rem associated with the 
excavation alternatives (Alternatives 3 and 5). 

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial 
Removal, Treatment, and Disposal with Capping, limit human health and 
environmental impacts by removing contaminants and disposing of them in an 
onsite engineered facility. Alternative 5 provides for protection of remaining 
contaminants after excavation by use of an engineered barrier. Both alternatives 
result in significant risk to workers because of the high concentrations of 

contaminants. 
Alternatives 1 and 2 are not protective, as constituents remain above the PRGs. 

All alternatives must provide protection to current workers based on existing 
engineering and administrative controls. 

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs, 
because the waste sites currently exceed the RAOs. Alternatives 3, 4, and 5 meet 
ARARs for both waste sites. Alternative 3 meets ARARs through the removal of 
the contaminated material to meet PRGs. Alternative 4 meets the ARARs by using 
an engineered barrier that eliminates the exposure pathway to humans and 
ecological receptors and limits infiltration, thereby providing groundwater 
protection. Alternative 5 meets ARARs by removing a portion of the contamination 
to meet PRGs associated with risks to humans and ecological receptors from direct 
exposure and intrusion and by capping remaining contaminants to meet ARARs 
associated with groundwater protection. 

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not 
provide long-term effectiveness or permanence, because contaminants are not 
remediated and will remain following industrial land use through 2150. 

Alternative 3 is the most reliable and permanent for the 216-T-26 and 216-T-18 
Cribs, because contaminants will be removed above the PRGs, based on the 
conceptual site model. Alternative 4 provides reliability by reducing exposure 
using an engineered barrier and incorporating intrusion barriers to limit access by 
the receptors during the time necessary for the residual risk of contammants to 
decrease to acceptable levels through natural radioactive decay (330 years). 
Groundwater monitoring will be reqlrired to show no further degradation based on 
the elevated concentrations of contaminants that could impact groundwater. 

Short-term Effectiveness - Alternative 1 would be effective for worker 
protection in the short term, because this alternative does not involve any remedial 
actions. Because contaminants are located deeper than 4.6 m (15 ft), short-term 
risks to the environment are not expected at these sites. Alternatives 2 and 4 would 
be more effective in the short term than Alternative 3, predominantly because of 
their lower risk to remediation workers. Alternative 3 will involve excavating 
contaminated soil and debris, which would create a potential for short-term worker 
impacts during excavation and transportation of the materials. Risks to workers 
from potential exposure to contaminated soil and fugitive dust would be greater 
with Alternative 3 than with Alternative 4. Short-term impacts to vegetation and 
wildlife are minimal for Alternatives 1 and 2, minimal to moderate for Alternative 4 
because of impacts to borrow areas, and moderate to high for Alternatives 3 and 5 
because of impacts to borrow areas and the large areas that would be disturbed to 
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reach the required excavation depths. These two sites are currently covered by 
gravel 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment 
is included in Alternatives 3 and 5 but is not anticipated because the constituents 
are expected to meet the disposal facility waste acceptance criteria. As such, 
reduction in toxicity, mobility, or volume of the contaminants will not be realized. 
All the alternatives incorporate natural attenuation in the form of radiological 
decay, which ultimately results in reduced toxicity and volume. Alternative 3 
provides an additional perceived reduction because this alternative includes a 
physical action that places the contaminants in a more managed environment, 
thereby reducing the forces (e.g., infiltration) that drive the contaminants toward 
groundwater. The 216-T-18 Crib has been identified as having received a volume 
of plutonium sufficient to exceed a concentration of 100 nCi/ g. Confirmatory 
sampling will likely be required to test the validity of this assumption. If these 
concentrations are present at this crib, disposal options would change from ERDF 
to the Waste Isolation Pilot Project under Alternatives 3 and 5. Treatment would be 
conducted as_required to meet waste disposal criteria. Based on existing 
information from the 216-B-7 A Crib, which received significantly more plutonium 
that the 216-T-18 Crib (4,300 grams for 216-B-7 A Crib as opposed to 1,800 grams 
for 216-T-18 Crib), these concentrations of plutonium and other transuranic 
constituents are not anticipated (see DOE/RL-2002-42 for details on the 216-B-7 A 
Crib sampling). 

Implementability - Alternative 1 would be easily implemented, because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are posted, with signs 
and/ or fenced. Access to the waste sites also is controlled through Hanford Site 
access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 3 is considered very complicated to implement because 
of the depths (61 m [200 ft)) of excavation that would be required. Alternative 3 
would require significant downblending of removed soil with less contaminated 
soil to meet health and safety requirements and to meet waste acceptance criteria. 
This requires a large volume of material to backfill and generates 5 to 10 times as 
much waste as a normal excavation. Approximately 9,280 m3 (12,000 yd3) of waste 
would be generated to meet the PRGs In addition, excavation to depths required to 
meet PRGs would result in interferences with neighboring facilities, such as other 
waste sites (216-T-27 and 216-T-28 Cribs). Excavation is not practicable or cost 
effective at these depths, especially in light of the contamination levels. The 
excavation component of Alternative 5 is similar to Alternative 3 and is considered 
very difficult and haz.ardous to implement. Alternative 4 is easily implemented. A 
barrier has been implemented at the Hanford Site, and other types of barriers have 
been regulatory approved and implemented at other western arid sites and are easy 
to rnnstruction and maintain. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 4. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 4 that are associated with Alternative 3 for the 216-T-26 Crib include 
full excavation of the contaminated material to meet PRGs. The costs in Table 4 
that are associated with Alternative 4 are for an engineered barrier that provides 
intrusion protection for potential inadvertent intruders. The costs in Table 4 that 



Alternative 2, Maintain 
Existing Soil Cover, 
Institutional Controls, and 
Monitored Natural 
Attenuation, is the preferred 
alternative for representative 
site 216-B-5 Injection/Reverse 
Well. The COCs Include 
ceslum-137, strontlum-90, 
americium-241, and 
plutonium-239/240. 

Alternative 2, Maintain 
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Institutional Controls, and 
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are associated with Alternative 5 include excavation of contaminated soils to a 
depth of 12.2 m ( 40 ft ) followed by construction of an engineered barrier to protect 
remaining contaminants in the deeper vadose zone. 

PREFERRED ALTERNATIVES 

• The preferred alternative for the 216-T-26 and 216-T-18 Cnbs is Alternative 4, 
Capping. This alternative is protective of the groundwater, is protective of the 
workers, is easily implementable, and is cost effective 

The agencies believe that the preferred alternative is protective of human health 
and the environment, complies with ARARs, uses pen11anent solutions, and is cost 
effective. 

Representative Waste Site 216-B-5 Injection/Reverse Well and Its 
Analogous Waste Site 

The 216-B-5 Injection/Reverse Well is the representative site for the 216-T-3 
Injection/Reverse Well. The conceptual site model for these sites is presented in 
Table 1, with further information specific to each waste site provided in 
Appendix B, Table B-2. 

Contaminants disposed of to the 216-B-5 Injection/Reverse Well were injected 
near the water table from 75 to 86.6 m (243 to 284 ft) below ground surface. 
Contaminants identifed in the vadose zone above the water table and in the 
groundwater include strontium-90, cesium-137, americium-241, and plutonium-
239/240. Because the contaminants are located deep in the vadose zone, direct 
exposure risk to human and ecological receptors at the surface is not a concern. 
Protection of groundwater is the main concern; however, the contamination is 
already in the groundwater. Current data indicate that the contaminants in the 
vadose are not continuing to impact the groundwater. For example, the 
concentrations in the groundwater are generally decreasing. Geophysical logging 
results of wells in the vicinity of the 216-B-5 Injection/Reverse Well do not indicate 
that contaminants are moving to the water table. The contaminants associated with 
the reverse well generally are not mobile in the environment. Two of the main 
contaminants, strontium-90 and cesium-137, have relatively short half-lives, and 
concentrations will reduce significantly through time. Other technologies for 
addressing deep contamination include deep soil mixing, grout injection, and soil 
flushing. Each of these technologies was evaluated in the feasibility study. They 
were subsequently screened out based on effectiveness, implementability, and cost. 

The 216-T-3 Injection/Reverse Well is expected to have a contaminant 
distribution similar to the that of 216-B-5 Reverse Well, but with contaminants 
located higher in the vadose zone. The waste was discharged at the 216-T-3 
Reverse Well between 32 and 62.2 m (105 and 204 ft) below ground surface, 
approximately 5.5 m (18 ft) above the water table. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion. A summary is provided in Table 5. 

Over.tll Protection of Human Health and the Environment - The 216-B-5 and 
216-T-3 Injection/Reverse Wells obtain the most overall protection of human health 
and the environment through the implementation of Alternative 3, Removal, 
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TABLE 5. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-8-5 AND ANALOGOUS SITE 216-T-3 
ALTERNAT DV E S 

0 e 
NO MESC, IC, 

ACTION MNA• 

Representative Si te 216-8-5 @' 
Inject ion/Reverse We ll 

Threshold Criteria 

Overall Protection • 0 
Compliance with Laws • 0 c 

Balancing Criteria 

Long-term effectiveness • 0 
Short-term effectiveness 0 • Reduction in TMV 0 0 
Implementability • • Cost (in thousands)" 

Capital costs $0 $237 

Operating and maintenance costs $0 $677 
Present worth $0 $914 

Analogous Site 216-T-3 @' 
Inj ect ion/Reverse Well 

Threshold Criteria 

Overall Protection • 0 
Compliance with Laws • 0 c 

Balancing Criteria 

Long-term effectiveness • 0 
Short-term effectiveness 0 • Reduction in TMVd 0 0 
Implementability • • Cost (in thousands)" 

Capital costs $0 $237 

Operating and maintenance costs $0 $677 

Present worth $0 $914 

a. Maintain existing soil cover, institutional controls , monitored natural attenuation 
b. Removal, treatment, and disposal 
c. ARAR waiver required 
d. Toxicity, mobility, or volume through treatment 
e. Includes decommissioning of reverse well except for no action. 

e 
RTDb 

0 
0 

• • 
0 
• 

$102,830 
$0 

$102,830 

0 
0 

• • 
0 
• 

$49,552 
$0 

$49,552 

It! 
0 

• 
• 

e 0 
CAPPING PARTIAL REMOVAU 

CAPPING 

0 NA 
0 NA 

• NA 
0 NA 
0 NA 

0 NA 

$1,048 $0 

$579 $0 

$1,627 $0 

0 NA 
0 NA 

• NA 
0 NA 
0 NA 
0 NA 

$1,048 $0 

$579 $0 

$1,627 $0 

Indicates the preferred alternative 

Yes, meets criterion 

No, does not meet criterion 

High: substantially satisfies criterion 

~ Moderate: partially satisfies criterion 

• Low: minimally satisfies criterion 
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Treatment, and Disposal, because soils contaminated above PRGs would be 
removed. Contaminants in the groundwater would not be addressed by this 
action, but will be addressed by the 200-BP-5 Groundwater Operable Unit 

Alternative 1 is not protective, because constituents remain above the PRGs and 
no monitoring would be performed to track contaminant movement or attenuation. 
Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and Monitored 
Natural Attenuation provides overall protectiveness to the reverse wells by limiting 
exposure through institutional controls and by monitoring contaminant movement. 
Alternative 2 includes the decommissioning of the reverse wells to WAC 173-160, 
"Minimum Standards for Construction and Maintenance of Wells." Other wells in 
the area that are not needed to support monitoring also would be decommissioned, 
to eliminate pathways for infiltration through the contaminated vadose zone. 
Alternative 4 is not protective because the contaminants are already at the water 
table. Alternative 3 is protective of further degradation of the groundwater by 
removal of the contaminants in the vadose zone to meet PRGs. Alternative 5 is not 
applicable to these waste sites, because the contamination is only found deep in the 
vadose zone. 

Compliance with ARARs - Alternative 1 does not comply with ARARs, 
because the waste sites currently exceed the RAOs. Alternative 2 does not comply 
with ARARs for the groundwater; therefore, an ARAR waiver would be required. 
Treatability testing in the 1990s at the 216-B-5 Injection/Reverse Well showed that 
pump-and-treat technologies were not effective for the contaminants in the 
groundwater. With the ARAR waiver, Alternative 2 meets the ARARs through·the 
implementation of institutional controls and monitoring. Similarly, Alternatives 3 
and 4 would also require ARAR waivers for the groundwater. Alternative 5 is not 
applicable to these waste sites. 

Long-temt Effectiveness and Pemtanence - Alternative 1 does not provide 
long-term effectiveness or permanence, because contaminants are not remediated 
and will remain at the waste sites without monitoring or institutional controls. For 
the 216-B-5 and 216-T-3 Injection/Reverse Wells, Alternative 2 provides long-term 
effectiveness and permanence associated with the institutional controls and 
monitoring. Alternative 3 is the most effective and permanent for protecting the 
groundwater from the remaining contaminants in the soil column, because the 
contamination would be removed to meet PRGs; however, this alternative is not 
considered practicable for contaminants at these depths. Alternative 4 would not 
provide significant effectiveness or permanence because the contaminants are 
already at the water table. Alternative 5 is not applicable to these waste sites. 

Short-term Effectiveness - Alternative 1 would be effective in the short term, 
because this alternative does not involve any remedial actions, and the 
groundwater is not currently used. Alternatives 2 and 4 would be more effective in 
the short term than Alternative 3, because of their lower risk to remediation 
workers. Alternative 3 involves excavating contaminated soil and debris, creating a 
potential for short-term worker impacts during excavation and transportation of 
the materials. Risks to workers from potential exposure to contaminated soil and 
fugitive dust would be greater with Alternative 3 than with Alternative 4. Short
term impacts to vegetation and wildlife are minimal for Alternatives 1, 2, and 4, 
because the contamination is well below the access depth for these receptors. 
Alternative 3 could significantly impact vegetation and wildlife associated with a 
large excavation area, a large staging area, and borrow areas for backfill. 
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Reduction of Toxicity, Mobility, or Volume Through Treatment- Treatment is 
an element of Alternative 3 but is not anticipated, because constituents are expected 
to meet the disposal facility waste acceptance criteria. As such, reduction in 
toxicity, mobility, or volume of the contaminants will not be realized. All the 
alternatives incorporate natural attenuation in the form of radiological decay, 
which ultimately results in reduced toxicity and volume. Alternative 3 provides an 
additional perceived reduction, because this alternative includes a physical action 
that places the contaminants in a more managed environment, thereby reducing the 
forces (e.g., infiltration) that drive the contaminants toward groundwater. 

Implementability - Alternative 1 would be easily implemented because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are posted with signs 
and/ or fenced. Access to the waste sites also is controlled through Hanford Site 
access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 3 is considered very complicated to implement because 
of the depths of excavation that would be required. Worker hazards are increased 
as the depth of excavation increases. To reach 67 m (220 ft) below ground surface, 
an area of approximately 71,160 m2 (765,630 ft2) would be disturbed. Excavation is 
not practicable or cost effective at these depths. Alternative 4 is easily 
implemented, but not effective. Alternative 5 is not applicable to these waste sites. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 5. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 5 that are associated with Alternative 3 for the 216-B-5 
Injection/Reverse Well include full excavation of the contaminated material in the 
vadose zone. The costs in Table 5 that are associated with Alternative 4 are for an 
engineered barrier that provides infiltration protection. 

PREFERRED ALTERNATIVES 

• The preferred alternative for the 216-B-5 and 216-T-3 Injection/Reverse Wells is 
Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and 
Monitored Natural Attenuation. This alternative is the most implementable for 
the deep contamination found at these sites and provides protection through 
groundwater monitoring. 

The agencies believe that the preferred alternative is protective of human health 
and the environment, complies with ARARs through the use of an ARAR waiver, 
and is cost effective. 

Representative Site 216-B-7A Crib and Its Analogous Waste 
Sites 

The 216-B-7 A Crib is the representative site for the following waste sites: 
• The 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs 
• The 216-T-5 Trench 
• The 200-E-45 Sampling Shaft 
• The 241-B-361 and 241-T-361 Settling Tanks 
• Unplanned Release UPR-200-E-7. 

Altematlve 4, Capping, Is the 
preferred altematlve for 
representative site 216-B-7A 
Crib. The COCs include 
cyanide, fluoride, nitrate, 
cesium-137, strontlum-90, and 
plutonium-239/240. 



Alternatlve 4, Capping, Is the 
preferred alternative for 
analogous waste sites 216-B-
7B Crib, 216-B-8 Crib, 216-B-6 
Crib, 216-B-9 Crib, 216-T-5 
Trench, 216-T-7 Crib, 216-T-32 
Crib, and 200-E-45 Sampling 
Shaft, The COCs are assumed 
to be similar to the 
representative site, only some 
may not have transuranic 
constituents exceeding 100 
nCi/g, 

Alternatlve 3, Removal, 
Treatment, and Disposal, Is 
the preferred alternative for 
analogous waste site UPR-
200-E-7. The COCs are 
assumed to be similar to the 
representative site. 

Alternative 2, Maintain 
Existing Soil Cover, 
Institutional Controls, and 
Monitored Natural 
Attenuation, Is the preferred 
alternatlve for analogous 
waste sites 241-B-361 Settling 
Tank and 241-T-361 Settling 
Tank. Sludge removal Is 
assumed for the tanks. The 
COCs are assumed to be 
similar to the representative 
site; however, risks are 
assumed to be associated 
with the sludge. 
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The conceptual site model for these sites is presented in Table 1, with further 
information specific to each waste site provided in Appendix B, Table B-2. 

Based on current conditions, the 216-B-7 A Crib exceeds the groundwater 
protection PRGs for cyanide, fluoride, nitrate, technetium-99, uranium, and 
strontium-90. The top of the contamination is about 5.5 m (18 ft) below ground 
surface; therefore, the O to 4.6 m (O to 15-ft) zone is not associated with human 
health or ecological risk. The contaminants at the base of the crib (at 18 ft below 
ground surface) would exceed PRGs associated with a potential intruder at 150 
years. The 216-B-7 A Crib, along with the 216-B-7B Crib, is located in dose 
proximity to and just north of the 241-B Tank Farm. The 216-B-8 Crib and the 
200-E-45 Sampling Shaft are located to the north of the 216-B-7 A Crib. The 216-T-6 
Crib is located next to the 241-B-361 Settling Tank. The 216-B-9 Crib is located 
north of the 216-B-5 Injection/Reverse Well. The 216-T-5 Trench and the 216-T-7 
and 216-T-32 Cribs are located to the west of the T Tank Farm. Remedial 
investigation activities and results for the 216-B-7 A Crib are reported in 
DOE/RL-2002-42. The crib had concentrations of plutonium-239/240 at 5.8 m 
(19 ft) below ground surface of 153,000 pCi/ g. Two of the waste sites analogous to 
the 216-B-7 A Crib may have elevated levels of plutonium and/ or other transuranic 
constituents. This material was disposed of before 1970. The 216-B-7B, 216-B-8, 
216-B-9, 216-T-6, 216-T-7, and 216-T-32 Cribs and the 216-T-5 Trench are assumed to 
have contamination in the vadose zone that exceeds groundwater protection PRGs. 
In addition, these waste sites are assumed to have concentrations at 150 years that 
exceed the 15 mrem/ year standard for potential intruders. Some will also pose· 
human health risks from direct exposure and ecological risk if their contamination 
is above 4.6 m (15 ft) below ground surface. Table B-4 summarizes the depth of 
dean fill for all the 200-TW-1, 200-TW-2, and 200--PW-5 Operable Unit waste sites. 
The 200-E-45 Sampling Shaft is associated with the 216-B-8 Crib. The shaft was 
used to sample the contamination levels in the 216-B-8 Crib and later, to test 
contaminated pumps. Contaminants are expected to be similar to those for the 
216-B-7 A Crib, but may not necessarily pose a risk to groundwater. The shaft is 
located next to the 216-B-8 Crib and will be addressed as part of the crib. 

The contaminants are expected to be the same for the 241-B-361 and 241-T-361 
Settling Tanks; however, the contaminant distribution is expected to be much less 
for these sites when compared to the 216-B-7 A Crib. The tanks were designed to 
hold effluents, not to discharge them to the ground. Existing information does not 
indicate leaks associated with the tanks. The main risk associated with the settling 
tanks is the sludge inside, which will be removed as part of the remedial 
alternative. Based on the conceptual site mode], the groundwater protection PRGs 
are assumed to be met at the settling tanks. As previously discussed, 174,129 liters 
(46,000 gallons) of sludge remain within the settling tanks. 

The contamination at unplanned release UPR-200-E-7 is expected to consist of 
the same contaminants as at the 216-B-7 A Crib, but much lower levels are expected 
because only a fraction of the volume was released at the unplanned release site. 
Groundwater protection PRGs are assumed to be met. Human health and 
ecological risk from direct exposure are assumed at this site. Contaminants are 
expected to meet PRGs within 150 years at the unplanned release. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion. A summary is provided in Table 6. 
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TABLE 6. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-B-7A AND ANALOGOUS SITES 216-B-7B, 216-B-8, 216-B-9, 241-8-361, 
200-E-45 216-T-5 216-T-6 216-T-7 216-T-32 241-T-361 AND UPR-200-E-7 

' ' ' ' ' ' A LTER NA T IV ES 

0 • NO ACTION MESC, IC, MNA' 

Rep resentativ e Site 216-B-7A and 21 6 -B-7B Cribs 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 

Long-term effectiveness • • 

Short-term effectiveness 0 0 

Reduction in TMV' 0 0 

Implementability • • 

Cost (in thousands) 

Capital costs $0 $15 

Operating and maintenance costs $0 $668 

Present worth $0 $683 

Analogous Sites 21 6-B-8, 21 6-8 -9, 216-T-6, 216-T-
7, and 21 6-T-32 Cr ibs ; 216-T-5 T rench ; and 
200-E-45 Sam piin g Shaft 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 

Long-term effectiveness • • 

Short-term effectiveness 0 0 

Reduction in TMV' 0 0 

Implementability • • 
Cost (in thousands) 

Capital costs $0 $219 

Operating and maintenance costs $0 $11,349 

Present worth $0 $11 ,568 

Analogo us Sita UPR-200 -E -7 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 

Long-term effectiveness • • 

Short-term effectiveness 0 0 

Reduction in TMV' 0 0 

Implementability • • 

Cost (in thousands) 

Capital costs $0 so• 
Operating and maintenance costs $0 $412 

Present worth $0 $412 

Analogous Sites 241 -B -361 and 241 -T -361 Settling 
Tanks• ~ 
Threshold Criteria 

Overall Protection • 0 

Compliance with Laws D El 

Balancing Criteria 

Long-term effectiveness 0 • 

Short-term effectiveness • 0 

Reduction in TMV' 0 0 

Implementability • • 
Cost (in thousands) 

Capital costs $0 $12,031 

Operating and maintenance costs $0 $1,000 

Present worth $0 $13,362 

a. Maintain existin soil cover insrnutional controls g 
Remove, treat, dispose 

monitored natural attenuation 

b. 
C. 

d. 
e. 

Toxicity, mobility, or volume through treatment 
Includes removal of sludge except under no action 
Capital cost less than $1,000 

C) 

RTD' 

0 
0 

• 
• 
0 
• 

$244,003 

$0 

$244,003 

0 
0 

• • 
0 
• 

$1,684,815 

$0 
$1,684,815 

~ 

El 
El 

• 
0 
0 
• 

$265 

$0 
$265 

E'.I 
El 

• 
0 
0 
• 

$14,156 

$0 

$14,156 

l!I 
E'.I 
• • 0 

• 

• • CAPPING PARTIAL 
REMOVAL/ 
CAPPING 

lt1 
0 0 
0 0 

• • 
• • 
0 0 
• • 

$1 ,412 $1,386 

$756 $282 

$2,168 $1,917 

lt1 

0 0 
It! El 

• • 
• • 
0 0 

• • 

$13,317 $59,279 

$13,601 $5,998 

$26,918 $65,277 

El NA 
0 NA 

• NA 
0 NA 
0 NA 

• NA 

$14 NA 

$650 NA 
$664 NA 

0 NA 
El NA 

• NA 
0 NA 
0 NA 

• NA 

$14,617 NA 
$1,369 NA 

$15,986 NA 

Indicates the p referred alternative 
Yes, meets criterion 
No, does not meet criterion 
High: best satisfies criterion 
Moderate: partially meets criterion 

Low: least satisfies criterion 
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Overall Protection of Human Health and the Environment - The 216-B-7 A 
Crib, along with the 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 216-T-7, and 216-T-32 
Cribs; the 216-T-5 Trench; and the 200-E-45 Sampling Shaft obtain the most overall 
protection of human health and the environment through the implementation of 
Alternative 4, Capping, because: 

• The exposure pathway is removed through the placement of the barrier 
• Infiltration is reduced, which supports the protection of groundwater under 

RA02 
• Intrusion is reduced by the design of the barrier, which would include 

intrusion protection layers 
• Institutional controls provide limitations on use around the barrier 
• Worker risk is reduced, because the workers would not be exposed to the 

high doses. The approximate worker dose associated with the excavation 
alternatives is 6 rem. 

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial 
Removal, Treatment, and Disposal with Capping, limit human health, 
environmental, and groundwater impacts by removing contaminants and 
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5 
present unacceptable levels of worker risk associated with exposure to 
contaminants and deep excavation activities for sites with high contaminant 
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites 
also results in large volumes of waste requiring disposal. To remove all 
contaminants above PRGs under Alternative 3 would require removal as deep as 
67.7 m (222 ft). This type of excavation is difficult, requires workers to be exposed 
to the high contaminant concentrations as well as the risks associated with deep 
excavations, and would impact neighboring facilities such as the B Tank Farm. 
This type of excavation is expensive and creates considerable waste that requires 
disposal. Alternative 5 would require removal of the most highly contaminated 
zones beneath the waste sites, as deep as 8.5 m (28 ft). 

Unplanned release UPR-200-E-7 obtains the most overall protection of human 
health and the environment through the implementation of Alternative 3. 
Contaminants are removed, treated as appropriate, and disposed of at the on-site 
engineered facility. 

Alternative 2 generally is not protective, because contaminants at the cribs, the 
trench, and the sampling shaft pose a threat to groundwater and to potential 
intruders that Alternative 2 would not address. However, for sites with less 
contamination, such as the 241-B-361 and 241-T-261 Settling Tanks, Alternative 2 
would be protective because the sludge would be removed from the tanks and 
remaining contaminants are expected to reach PRGs within 150 years. 
Alternative 2 is not considered protective at UPR-200-E-7 because contaminants are 
located near the surface, potentially posing an ecological and/ or human health risk. 

Alternative 1 is not protective of any of the waste sites, because constituents 
remain above the PRGs. All alternatives must provide protection to current 
workers based on existing engineering and administrative controls. 

Compliance with ARARs - Alternative 1 does not comply with ARARs, 
because the waste sites currently exceed the RAOs. Alternative 2 does not comply 
with ARARs for any of the waste sites except the 241-B-361 and 241-T-361 Settling 
Tanks, where groundwater protection PRGs are not expected to be exceeded and 
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direct exposure and environmental PRGs are expected to be attained within the 
150-year institutional controls period. ARARs are met for Alternatives 3, 4, and 5. 
Alternative 3 meets the ARARs through the removal of all contaminated material. 
Alternative 5 meets the ARARs through the removal of the high concentrations of 
contaminants at the bottom of the waste sites and the placement of an engineered 
barrier to address remaining contaminants. Alternative 4 meets the ARARs using 
an engineered barrier, which eliminates the exposure pathway and limits 
infiltration to protect groundwater. 

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not 
provide long-term effectiveness or permanence, because contaminants are not 
remediated and will remain after the 150-year institutional controls period, 
assumed through 2150, with the exception of the 241-B-361 and 241-T-361 Settling 
Tanks. The existing soil cover and institutional controls limit exposures while the 
contaminants naturally decay to PRG levels. Groundwater protection PRGs are 
assumed to be met at the pipeline. Alternative 3 provides the most long-term 
effectiveness and permanence because contaminants above PRGs are removed from 
the site and disposed of at a suitable facility. Alternative 4 provides long-term 
effectiveness and reliability by reducing exposure using an engineered barrier. 
During that time, the residual risk of contaminants will decrease to acceptable 
levels through natural radioactive decay. Alternative 4 reduces infiltration, which 
in turn reduces mobility of the contaminants to the groundwater. Monitoring and 
maintenance of the cap augment the effectiveness of Alternative 4. For sites where 
transuranic constituents are at concentrations above levels of concern, the cap 
design would need to reflect the longevity of these contaminants. The proposed 
engineered barrier is designed to provide long-term isolation of the waste sites, 
during which time the residual risks will decrease by natural radioactive decay. 
Groundwater monitoring will be required to show no further degradation based on 
the elevated chemical and radionuclide concentrations that pose a threat to 
groundwater. Alternative 5 provides long-term effectiveness and permanence by 
removing the mass of higher concentration contaminants and capping the 
remaining contaminants to protect groundwater. 

Short-term Effectiveness - Alternative 1 would be effective for workers in the 
short term, because this alternative does not involve any remedial actions. 
However, for sites where contamination is found in the Oto 4.6 m (0 to 15-ft) zone, 
human and ecological receptors may not be protected. Historical evidence 
indicates that the ecological receptors have played a role in dispersing 
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2 
and 4 would be more effective in the short term than Alternatives 3 and 5. 
Alternatives 2 and 4 have much lower risk to remediation workers than 
Alternatives 3 and 5. Alternatives 3 and 5 involve excavating contaminated soil 
and debris, which would result in significant short-term worker impacts during 
excavation, loading, transportation, and disposal of the materials because of the 
high concentrations associated with most of these waste sites. Risks to workers 
from potential exposure to contaminated soil and fugitive dust would be similar for 
Alternatives 3 and 5, because both subject the workers to the highly contaminated 
areas at the bottom of the waste sites. Alternative 3 would present the greatest 
short-term risk to workers associated with both the contamination and the 
excavation activities to depths up to 67.7 m (222 ft) . Short-term impacts to 
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vegetation and wildlife are considered minimal for Alternative 2, because the waste 
sites would not be disturbed and the existing soil cover provides protection. 
Short-term impacts to vegetation and wildlife would be minimal to moderate for 
Alternative 4, because the waste site and the borrow sites used to obtain capping 
materials would be disturbed. The waste sites have either limited habitat 
associated with highly disturbed gravel surfaces or monoculture habitats of planted 
wheatgrass. These latter habitats have shown some real diversity in recent studies 
on similar sites, such as the Gable Mountain Pond. The short-term impacts to 
vegetation and wildlife could be potentially high for Alternatives 3 and 5 because 
of the large volumes of borrow material needed to backfill the excavations and the 
timeframes needed to implement these alternatives. The short-term impacts to 
vegetation and wildlife could be minimal to moderate for Alternative 1, depending 
on the depth to the top of the contamination. 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment 
is included as an element of Alternatives 3 and 5 but is not anticipated because 
constituents are expected to meet the disposal facility waste acceptance criteria. As 
such, reduction in toxicity, mobility, or volume of the contaminants will not be 
realized except by natural attenuation. An exception would be transuranic 
constituents at levels exceeding 100 nanocuries per gram, which might require 
treatment to meet waste acceptance criteria if excavated. All of the alternatives 
incorporate natural attenuation in the form of radiological decay, which ultimately 
results in reduced toxicity and volume. Alternatives 3 and 5 provide an additional 
perceived reduction, because they include a physical action that places the 
contaminants in a more managed environment, which conceivably reduces the 
forces (e.g., infiltration) that drive the contaminants toward groundwater. 

Implementability - Alternative 1 would be easily implemented because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are posted with signs 
and/ or fenced. Access to the waste sites also is controlled through Hanford Site 
access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 4 is considered easily implementable. Capping is a 
well-known and commonly used remedy for waste sites around the world. A 
barrier has been implemented at the Hanford Site, and other types of barriers have 
been approved and implemented at other western arid sites. These barriers are 
easy to construct and maintain. Alternative 3 is considered very complicated to 
implement because of high contamination and the depths of excavation that would 
be required. The potential presence of transuranic constituents at some of the sites 
increases the risk to workers because of airborne contaminant concerns. The high 
contamination levels in the soil at the bottom of some waste sites would result in 
dose levels as high as 6 rem to workers and would require special techniques and 
protections to reduce these levels to an acceptable range. Alternative 3 would 
require significant downblending of removed soil with less-contaminated soil to 
meet health and safety requirements and to meet waste acceptance criteria. This 
alternative requires a large volume of material to backfill the excavation and 
generates 5 to 10 times as much waste as a normal excavation. Approximately 
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63,710 m3 (83,280 yd3) of waste would be disposed of at ERDF. In addition, 
excavation to depths required to meet PRGs would result in interferences with 
neighboring facilities, such as the B Tank Farms, underground piping, buildings, 
and utilities. Excavation is not practicable or cost effective at these depths, 
especially in light of the contamination levels. The excavation component of 
Alternative 5 is similar to that of Alternative 3 and is considered very difficult and 
hazardous to implement. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 6. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 6 that are associated with Alternative 3 for the 216-B-7 A Crib include 
full excavation of the contaminated material to meet PRGs. The costs in Table 6 
that are associated with Alternative 4 are for an engineered barrier that provides 
intrusion protection for potential inadvertent intruders. The costs in Table 6 that 
are associated with Alternative 5 include excavation of contaminated soils to a 
depth of 8.5 m (28 ft), followed by construction of an engineered barrier designed to 
limit infiltration. 

PREFERRED ALTERNATIVES 

• The preferred alternative for 216-B-7 A, 216-B-7B, 216-B-8, 216-B-9, 216-T-6, 
216-T-7, and 216-T-32 Cribs; the 216-T-5 Trench, and the 200-E-45 Sampling 
Shaft is Alternative 4, Capping. This alternative is most protective of human 
health, the environment, the groundwater, and the workers. 

• The preferred alternative for the 241-B-361 and 241-T-361 Settling Tanks is 
Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and 
Monitored Natural Attenuation. This alternative provides protectiveness for 
the minor contamination assumed for this waste site after removal of the 
sludge. 

• The preferred alternative for UPR-200-E-7 is Alternative 3, Removal, Treatment, 
and Disposal. This alternative is most protective of human health and the 
environment, is implementable, and is protective of workers. 

The agencies believe that the preferred alternatives are protective of human health 
and the environment, comply with ARARs, use permanent solutions, protect 
workers, and are cost effective. 

Representative Site 216-B-38 Trench and Its Analogous Waste 
Sites 

The 216-B-38 Trench is the representative site for the following waste sites: 
• The 216-B-35 through 216-B-37 Trenches and the 216-B-39 through 216-B-41 

Trenches 
• The 216-T-14 through 216-T-17 Trenches 
• The 216-T-21 through 216-T-25 Trenches. 

The conceptual site model for these sites is presented in Table 1, with further 
information specific to each waste site provided in Appendix B, Table B-2. 

Based on current conditions, the 216-B-38 Trench exceeds the groundwater 
protection PRGs for nitrate, nitrite, uranium, technetium-99, and uranium-
233 /234/ 238. The top of the contamination is 4.3 m (14 ft) below ground surface; 
therefore, the O to 4.6 m (0 to 15-ft) zone is associated with potential human health 

Alternative 4, Capping, Is the 
preferred alternative for 
representative site 216-B-38 
Trench. The COCs Include 
nitrate, nitrite, uranium, 
ceslum-137, strontium-90, and 
technetlum-99. 



Alternative 4, Capping, la the 
preferred alternative for 
analogous sites 216-B-35 
through 216-B-37 and 216-B-39 
through 216-B-41 Trenches, 
which are located In proximity 
to the 216-8 -38 Trench 
representative site. The COCs 
are assumed to be similar to 
those of the representative 
waste site. 

Alternative 4, Capping, Is the 
preferred alternative for 
analogous sites 216-T-14 
through 216-T-17 and 216-T-21 
through 216-T-25 Trenches, 
which received a similar 
waste stream to that of the 
216-B-38 Trench 
representative site. The COCs 
are assumed to be similar to 
those of the representative 
waste site. 
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risk from cesium-137 and ecological risk from cesium-137 and strontium-90. The 
contaminants at the base of the crib (at 14 ft below ground surface) would exceed 
PRGs associated with a potential intruder at 150 years. The 216-B-35 through 
216-B-41 Trenches are located in proximity to and west of the 241-BX Tank Farm. 
The 216-T-14 through 216-T-17 Trenches are located to the northeast of the T Tank 
Farm. The 216-T-21 through 216-T-25 Trenches are located to the west of the TX 
Tank Farm (see Figures 1 through 6 at the end of the Proposed Plan). All of the 
waste sites analogous to the 216-B-38 Trench are assumed to pose a threat to 
groundwater and to present a significant risk to an intruder, who would 
inadvertently be exposed to the contaminated soils at depth. Some will pose 
human health risks from direct exposure and ecological risk if their contamination 
is located above 4.6 m (15 ft) below ground surface. Table B-4 summarizes the 
depth of dean fill for all the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit 
waste sites. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion A summary is provided in Table 7. 

Overall Protection of Human Health and the Environment - The 216-B-38 
Trench, along with the 216-B-35 through 216-B-37, the 216-B-39 through 216-B-41, 
the 216-T-14 through 216-T-17, and the 216-T-21 through 216-T-25 Trenches obtain 
the most overall protection of human health and the environment through the 
implementation of Alternative 4, Capping, because: 

• The exposure pathway is removed through the placement of the barrier 
• Infiltration is reduced, which supports the protection of groundwater under 

RA02 
• Intrusion is reduced by the design of the barrier, which would include 

intrusion protection layers 
• Institutional controls provide limitations on use around the barrier 
• Worker risk is reduced, because the workers would be exposed to the high 

doses. The approximate worker dose associated with the excavation 
alternatives is 1,560 rem. 

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial 
Removal, Treatment, and Disposal with Capping, limit the human health, 
environmental, and groundwater impacts by removing contaminants and 
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5 
present unacceptable levels of worker risk associated with exposure to 
contaminants and deep excavation activities for sites with high contaminant 
concentrations and deep contamination. Alternatives 3 and 5 at these types of sites 
also result in large volumes of waste requiring disposal. To remove all 
contaminants above PRGs under Alternative 3 would require removal as deep as 
67.1 m (220 ft). This type of excavation is difficult, requires workers to be exposed 
to the high contaminant concentrations as well as risks associated with deep 
excavations, and has potential impacts on neighboring facilities such as the 
216-B-57 Crib cap. This type of excavation is expensive and creates considerable 
waste that requires disposal. Alternative 5 would require removal of the most 
highly contaminated zones beneath the waste sites, as deep as 13.7 m (45 ft). 



DOE/RL-2004-'1 0, DRAF T A 

TABLE 7. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-8-38 AND ANALOGOUS SITES 216-8-35 THROUGH 
216-8-37, 216-8-39 THROUGH 216-8-41, 216-T-14 THROUGH 216-T-17, AND 216-T-21 THROUGH 216-T-25 

AL TE RNATiV E S 

0 • NO MESC, 
ACTION IC, MNA" 

Representative Site 216-8-38 Tr nch wi th 
216-B-35 th rough 21 6-8-37 Trenches and 
216-8 -39 th rough 216-B-41 Trenches 

Threshold Criteria 

Overall Protection D D 

Compliance with Laws D D 

Balanclng Criteria 
Long-term effectiveness • • 
Short-term effectiveness 0 0 

Reduction in TMV" 0 0 

Implementability • • 

Cost (in thous.ands) 
Capital costs $0 $15 

Operating and maintenance costs $0 $3,703 

Present worth $0 $3,718 
An alogous Sltei. 216-T-14 through 216-T-1 7 
Trenches and 216-T-21 through 216-T-25 
Trenches 

Threshold Criteria 

Overall Protection D D 

Compliance with Laws D D 

Balancing Criteria 
Long-term effectiveness • • 
Short-term effectiveness 0 0 

Reduction in TMV" 0 0 

Implementability • • 

Cost (in thousands) 
Capital costs $0 $16 

Operating and maintenance costs $0 $3,758 

Present worth $0 $3,774 

a. Maintain existing soil cover, institutional controls, monitored natural attenuation 
b. Removal, treatment, and disposal 
c. Toxicity, mobility, or volume through treatment 

C> 
RTDb 

0 
0 

• 
• 
0 
• 

$1,036,242 
$0 

$1,036,242 

0 
0 

• 
• 
0 
• 

$1,458,056 
$0 

$1,458,056 

Ea 
[?J 

• • 
~ 

• 

0 e 
CAPPING PARTIAL 

REMOVAU 
CAPPING 

rt.I 

0 0 
Ii'.! 0 

• • 
• • 
0 0 
• • 

$6,394 $70,487 
$4,742 $4,562 

$11,136 $75,049 

rt.I 

0 0 
It! 0 

• • 
• • 
0 0 
• • 

$6,490 $72,742 
$4,812 $4,708 

$11,302 $77,450 

Indicates the preferred alternative 
Yes, meets criterion 
No, does not meet criterion 
High: best satisfies criterion 
Moderate: partially meets criterion 
Low: least satisfies criterion 
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Alternatives 1 and 2 are not protective of any of the waste sites, because 
constituents remain above the PRGs, even past 150 years. All alternatives must 
provide protection to current workers based on existing engineering and 
administrative controls. 

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs, 
because the waste sites currently exceed the RAOs. The ARARs are met for 
Alternatives 3, 4, and 5. Alternative 3 meets the ARARs through the removal of all 
contaminated material. Alternative 5 meets the ARARs through the removal of the 
high concentrations of contaminants at the bottom of the waste sites and the 
placement of an engineered barrier to address remaining contaminants. 
Alternative 4 meets the ARARs using an engineered barrier, which eliminates the 
exposure pathway, provides protection against intrusion, and limits infiltration to 
protect groundwater. 

Long-term. Effectiveness and Penn.anence - Alternatives 1 and 2 do not 
provide long-term effectiveness or permanence, because contaminants are not 
remediated and will remain after the institutional control period through 2150. 
Alternative 3 provides the most long-term effectiveness and permanence because 
contaminants above PRGs are removed from the site and disposed of at a suitable 
facility. Alternative 4 provides long-term effectiveness and reliability by reducing 
exposure using an engineered barrier. Alternative 4 reduces infiltration, which in 
tum reduces mobility of the contaminants to the groundwater. Monitoring and 
maintenance of the cap augment the effectiveness of Alternative 4. The proposed 
engineered barrier is designed to provide long-term isolation of the waste sites, 
during which time the residual risks will decrease by natural radioactive decay. 
Groundwater monitoring will be required to show no further degradation based on 
the elevated nitrate, nitrite, uranium, and Tc-99 concentrations. Alternative 5 
provides long-term effectiveness and permanence by removing the mass of higher 
concentration contaminants and capping the remaining contaminants to protect 
groundwater. 

Short-term. Effectiveness - Alternative 1 would be effective for workers in the 
short term, because the alternative does not involve any remedial actions. 
However, for sites where contamination is found in the O to 4.6 m (0 to 15-ft) zone, 
human and ecological receptors may not be protected. Historical evidence 
indicates that the ecological receptors have played a role in dispersing 
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2 
and 4 would be more effective in the short term than Alternatives 3 and 5. 
Alternatives 2 and 4 result in much lower risk to remediation workers than 
Alternatives 3 and 5. Alternatives 3 and 5 involve excavating contaminated soil and 
debris, resulting in significant short-term worker impacts during excavation, 
loading, transportation, and disposal of the materials because of the high 
concentrations associated with most of these waste sites. Risks to workers from 
potential exposure to contaminated soil and fugitive dust would be similar for 
Alternatives 3 and 5, in that both subject the workers to the highly contaminated 
areas at the bottom of the waste sites. Alternative 3 would present the greatest 
short-term risk to workers associated with both the contamination and the 
excavation activities as deep as 67 m (220 ft). Short-term impacts to vegetation and 
wildlife are considered minimal for Alternative 2, because the waste sites would 
not be disturbed and the existing soil cover provides protection. Short-term 
impacts to vegetation and wildlife would be minimal to moderate for Alternative 4, 
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because the waste site and the borrow sites used to obtain capping materials would 
be disturbed. The waste sites have either limited habitat associated with highly 
disturbed gravel surfaces or monoculture habitats of planted wheatgrass. These 
latter habitats have shown some real diversity in recent studies on similar sites, 
such as the Gable Mountain Pond. The short-term impacts to vegetation and 
wildlife could be potentially high for Alternatives 3 and 5 because of the large 
volumes of borrow material needed to backfill the excavations and the timeframes 
needed to implement these alternatives. The short-term impacts to vegetation and 
wildlife could be minimal to moderate for Alternative 1, depending on the depth to 
the top of the contamination. 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment 
is included as an element of Alternatives 3 and 5 but is not anticipated because 
constituents are expected to meet the disposal facility waste acceptance criteria. As 
such, reduction in toxicity, mobility, or volume of the contaminants will not be 
realized except for natural attenuation. All the alternatives incorporate natural 
attenuation in the form of radiological decay, which ultimately results in reduced 
toxicity and volume. Alternatives 3 and 5 provide an additional perceived 
reduction, because these alternatives include a physical action that places the 
contaminants in a more managed environment, thereby reducing the forces (e.g., 
infiltration) that drive the contaminants toward groundwater. 

Implementability - Alternative 1 would be easily implemented, because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are posted with signs 
and/ or fenced. Access to the waste sites also is controlled through Hanford Site 
access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 4 is considered easily implementable. Capping is a 
well-known and commonly used remedy for waste sites around the world. A 
barrier has been implemented at the Hanford Site and other types of barriers have 
been approved and implemented at other western arid sites. These barriers are 
easy to construct and maintain. Alternative 3 is considered very complicated to 
implement because of high contamination and the depths of excavation that would 
be required. The high contamination levels in the soil at the bottom some waste 
sites would result in dose levels as high as 1,560 rem to workers and would require 
special techniques and protections to reduce these levels to an acceptable range. 
Alternative 3 would require significant downblending of removed soil with less 
contaminated soil to meet health and safety requirements and to meet waste 
acceptance criteria. This downblending requires a large volume of material to 
backfill and generates 5 to 10 times as much waste as a normal excavation. 
Approximately 1.9 million m3 (2.5 million yd3) of waste would be disposed of at 
ERDF. This represents approximately one third of the current capacity. In 
addition, excavation to depths required to meet PRGs would result in interferences 
with neighboring facilities such as the tank farms, underground piping, buildings, 
and utilities. Excavation is not practicable or cost effective at these depths, 
especially in light of the contamination levels. The excavation component of 
Alternative 5 is similar to that of Alternative 3 and is considered very difficult and 
hazardous to implement. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 7. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 7 that are associated with Alternative 3 for the 216-B-38 Trench 
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Existing Soil Cover, 
Institutional Controls, and 
Monitored Natural 
Attenuation, Is the preferred 
alternative for representative 
site 216-B-57 Crib because a 
Hanford Barrier currently 
exists at the site. The COCs 
include nitrate, nitrite, 
uranium, cesium-137, 
strontlum-90, and technetium-
99, 

Alternative 4, Capping, is the 
preferred alternative for 
analogous sites 216-B-50 Crib, 
216-B-11A&B French Drains, 
216-B-62 Crib, 216-C-6 Crib, 
216-S-9 Crib, and 216-S-21 
Crib. The COCs are assumed 
to be similar to the 
representative waste site. 

Alternative 3, Removal, 
Treatment, and Disosal, Is the 
preferred alternative for 
analogous sites UPR-200-W-
108 and UPR-200-W-109. The 
COCs are assumed to be 
similar to the representative 
waste site. 
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include full excavation of the contaminated material to meet PRGs. The costs in 
Table 7 that are associated with Alternative 4 are for an engineered barrier that 
provides intrusion protection for potential inadvertent intruders. The costs in 
Table 7 that are associated with Alternative 5 include excavation of contaminated 
soils as deep as 7.6 m (25 ft) or more, followed by an engineered barrier. 

PREFERRED ALTERNATIVES 

• The preferred alternative for the 216-B-35 through 216-B-41 Trenches, the 
216-T-14 through 216-T-17 Trenches, and the 216-T-21 through 216-T-25 
Trenches is Alternative 4, Capping. This alternative is most protective of 
human health, the environment, the groundwater, and the workers. 

The agencies believe that the preferred alternative is protective of human health 
and the environment, complies with ARARs, uses permanent solutions, protects 
workers, and is cost effective. 

Representative Waste Site 216-8-57 Crib and Its Analogous 
Waste Sites 

The 216-B-57 Crib is the representative sites for the following waste sites: 
• . The 216-B-50 Crib (this crib is one of the BY Cnbs located north of the BY 

Tank Farm) 
• The 216-B-llA and 216-B-llB French Drains 

• The 216-B-62 Cnb 
• The 216-C-6 Crib 
• The 216-S-9 Crib 
• The 216-5-21 Crib 
• UPR-200-W-108 
• UPR-200-W-109. 

The conceptual site model for these sites is presented in Table 1, with further 
information specific to each waste site provided in Appendix B, Table B-3. 

Based on current conditions (ie., with the Hanford Barrier in place over the 
waste site), the 216-B-57 Crib satisfies both human health and ecological PRGs. If 
the barrier is not considered, then the site exceeds the human health PRGs for 
cesium-137 and radium-226 in the near-surface soils and the ecological PRGs for 
cesium-137 and strontium-90. Additionally, the groundwater protection PRGs are 
exceeded for technetium-99, because elevated concentrations are found throughout 
the soil column to nearly 54 m (177 ft) below ground surface. 

The 216-B-57 Crib is located to the west of the BY Cribs and northwest of the BY 
Tank Farm. The 216-B-llA and 216-B-UB French Drains are located east of the 
216-B-7 A&B Cribs and north of the B Tank Farm. The 216-B-62 Crib is located 
south west of the BX Tank Farm. The 216-C-6 Crib is located in the vicinity of the 
former Semi-Works Plant (C Plant) near the center of the 200 East Area. The 
216-5-9 Crib is located east of the SY Tank Farm. The 216-5-21 Crib is located west 
of the S Tank Farm. Unplanned release UPR-200-W-108 is associated with the 
216-5-9 Crib. Unplanned release UPR-200-W-109 is located south of the 216-5-9 
Crib (see Figures 1 through 6). The contaminant distributions for the waste sites 
analogous to the 216-B-57 Crib are expected to be similar to those of the 216-B-57 
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Crib. Likewise the risks are expected to be similar, with variations based on the 
site-specific depth of clean fill (see Table B-4) and quantity of effluent discharged. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion A summary is provided in Table 8. 

Overall Protection of Human Health and the Environment - The 216-B-57 Crib 
obtains the most overall protection of human health and the environment through 
the implementation of Alternative 4, Capping; however, because the 216-B-57 Crib 
is already capped with a Hanford Barrier, Alternative 2, Maintain Existing Soil 
Barrier, Institutional Controls, and Monitored Natural Attenuation, is the preferred 
alternative, because: 

• The exposure pathway is removed through the existing barrier 
• Infiltration is reduced by the existing barrier, which supports RAO 2 
• Intrusion is reduced by the design of the barrier, which includes intrusion 

protection layers 
• Institutional controls provide limitations on use around the barrier 
• Worker risk is reduced, because the workers would not be exposed to the 

high doses. The approximate worker dose is 10 rem associated with the 
excavation alternatives, compared to zero dose under Alternative 2. 

Alternative 4 obtains the most overall protection of human health and the 
environment for the 216-B-50 Cnb, the 216-B-UA and 216-B-UB French Drains, and 
the 216-B-62, 216-C-6, 216-S-9, and 216-S-21 Cribs, because: 

• The exposure pathway is removed through the placement of a cap 
• Infiltration is reduced by the cap, which supports RAO 2 
• Intrusion is reduced due to the design of the barrier, which would include 

intrusion protection layers 
• Institutional controls provide limitations on use around the barrier 
• Worker risk is reduced, because the workers would not be exposed to the 

high doses. The approximate worker dose is 10 rem associated with the 
excavation alternatives, compared to minimal dose under Alternative 4 
from removing aboveground structures. 

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial 
Removal, Treatment, and Disposal with Capping, limit the human health, 
environmental, and groundwater impacts by removing contaminants and 
disposing of them in an on-site engineered facility. However, Alternatives 3 and 5 
present unacceptable levels of worker risk associated with exposure to 
contaminants and deep excavation activities for sites with high contaminant 
concentrations and deep contamination for all of the waste sites except 
UPR-200-W-108 and UPR-200-W-109. Alternatives 3 and 5 at sites with high 
contamination levels also result in large volumes of waste requiring disposal. To 
remove all contaminants above PRGs under Alternative 3 would require removal 
as deep as 67 m (220 ft). This type of excavation is difficult, requires workers to be 
exposed to the high contaminant concentrations as well as risks associated with 
deep excavations, and has the potential to impact neighboring facilities, such as the 
B Tank Farm in the case of the 216-B-UA and 216-B-UB French Drains. This type 
of excavation is expensive and creates considerable waste that requires disposal. 

3 
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TABLE 8. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-8-57 AND ANALOGOUS SITES 216-8-50, 216-B-11A&B, 216-8-62, 
216-C-9, 216-S-21, 216-S-9, UPR-200-W-108, AND UPR-200-W-109 

ALT E R N A TIV E S 

0 
NO 

ACTION 

• o e 0 
PARTIAL 

REMOVAU 
CAPPING 

MESC, IC, RTDb CAPPING 

Ropresentatlv e Site 2 16-B-57 Crlbc 

Threshold Criteria 

Overall Protection 

Compliance with Laws 
Balancing Criteria 

Long-term effectiveness 

Short-term effectiveness 

Reduction in TMV" 

Implementability 

Cost (in thousands) 

Capital costs 
Operating and maintenance costs 

Present worth 
An alogous Sites 216-B-50 Crib, 216-B-1 1A 
11nd 216-B=1 18 French Drains , 216-8 -62 
Crib, 216-C-6 Crib , 21 6-S-9 Cr ib , 11nd 216-S· 
21 Crib 

Threshold Criteria 

Overall Protection 

Compliance with Laws 
Balancing Criteria 

Long-term effectiveness 

Short-term effectiveness 

Reduction in TMV" 
Implementability 

Cost (in thousands) 

Capital costs 
Operating and maintenance costs 
Present worth 

Ana logous Sites Unplanned Release UPR• 
200-W-108 11nd UPR-200-W-109 

Threshold Criteria 

Overall Protection 

Compliance with Laws 
Balancing Criteria 

Long-term effectiveness 

Short-term effectiveness 

Reduction in TMV" 
Implementability 

Cost (in thousands) 

Capital costs 

Operating and maintenance costs 

Present worth 

MNA0 

@ 

• 0 

• @ 

0 • 
• • 
0 0 
• • 

$0 $15 
$0 $687 

$0 $702 

• • 
• • 

• • 
0 0 
0 0 

• • 
$0 $60 

$0 $4,142 
$0 $4,202 

• • 
• • 

• • 
0 0 

0 0 
• • 

$0 $15 
$0 $394 
$0 $409 

a. Maintain existing soil cover, instttutional controls, monitored natural attenuation 
b. Removal, treatment, and disposal 
c. Costs for capping and partial removal/capping at 216-8--57 are included to support 

evaluation of analogous sites; a Hanford Barrier currently exists at the site. 
d. Toxicity, mobility, or volume through treatment. 
e. This site has Hanford Barrier therefore, this alternative is NA. 

0 
0 

• 
0 
0 
• 

$0 
$0 

NA" 

• • 
0 
• 

$131 ,844 
$0 

$131,844 

• 
0 
0 

• 
$169 

$0 
$169 

Ii!! 
0 
D 

• 0 
• 

$0 
$0 

NA0 

• 
• 
0 

• 

$4,189 

$5,248 
$9,437 

@ 

@ 

0 
0 
0 
~ 

$373 
$335 
$708 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA" 

• 
• 
0 
• 

$33,280 
$4,128 

$37 ,408 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

Indicates the preferred alternative 
Yes, meets criterion 
No, does not meet criterion 
High: best satisfies criterion 
Moderate: partially meets criterion 

Low: least satisfies criterion 
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Alternative 5 would require removal of the most highly contaminated zones 
beneath the waste sites, as deep as 13.7 m (45 ft). 

Alternative 3 does obtain the most overall protection of human health and the 
environment at UPR-200-W-108 and UPR-W-109, which are small, shallow 
unplanned release sites. 

Alternative 1 is not protective of any of the waste sites, as constituents remain 
above the PRGs, even past 150 years. Alternative 2 is only protective at the 
216-B-57 Crib because of the Hanford Barrier installed there. Alternative 2 is not 
protective at the other sites, because constituents remain above the PRGs, even past 
150 years. All alternatives must provide protection to current workers based on 
existing engineering and administrative controls. 

Compliance with ARARs - Alternatives 1 and 2 generally do not comply with 
ARARs, because the waste sites currently exceed the RAOs. However, for the 
216-B-57 Crib, Alternative 2 complies with ARARs by the placement of the Hanford 
Barrier, because the barrier eliminates exposure to contaminants and limits 
infiltration, which provides groundwater protection. The ARARs are met for 
Alternatives 3, 4, and 5. Alternative 3 meets the ARARs through the removal of all 
contaminated material. Alternative 5 meets the ARARs through the removal of the 
high concentrations of contaminants at the bottom of some waste sites and the 
placement of an engineered barrier to address remaining contaminants. 
Alternative 4 meets the ARARs using an engineered barrier, which eliminates the 
exposure pathway, provides protection against intrusion, and limits infiltration to 
protect groundwater. 

Long-temt Effectiveness and Pemtanence - Alternatives 1 and 2 generally do 
not provide long-term effectiveness or permanence, because contaminants are not 
remediated and will remain after the institutional controls period through 2150. 
Alternative 2 does provide long-term effectiveness and permanence for the 
216-B-57 Crib. Alternative 3 provides the most long-term effectiveness and 
permanence because contaminants above PRGs are removed from the site and 
disposed to a suitable facility. Alternative 4 provides long-term effectiveness and 
reliability by reducing exposure using an engineered barrier. Alternative 4 reduces 
infiltration, which in tum reduces mobility of the contaminants to the groundwater. 
Monitoring and maintenance of the cap augment the effectiveness of Alternative 4. 
The proposed engineered barrier is designed to provide long-term isolation of the 
waste sites, during which time the residual risks will decrease by natural 
radioactive decay. Groundwater monitoring will be required to show no further 
degradation based on the elevated nitrate, nitrite, uranium, and technetium-99 
concentrations. Alternative 5 provides long-term effectiveness and permanence by 
removing the mass of higher concentration contaminants and capping the 
remaining contaminants to protect groundwater. 

Short-temt Effectiveness - Alternative 1 would be effective for workers in the 
short term, because it does not involve any remedial actions. However, for sites 
where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone, human and 
ecological receptors may not be protected. Historical evidence indicates that the 
ecological receptors have played a role in dispersing contaminants from waste sites 
in the BC Cribs and Trenches area. Alternatives 2 and 4 would be more effective in 
the short term than Alternatives 3 and 5. Alternatives 2 and 4 have lower risk to 
remediation workers than Alternatives 3 and 5. Alternatives 3 and 5 involve 
excavating contaminated soil and debris, resulting in significant short-term worker 
impacts during excavation, loading, transportation, and disposal of the materials 
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because of the high concentrations associated with most of these waste sites. Risks 
to workers from potential exposure to contaminated soil and fugitive dust would 
be similar for Alternatives 3 and 5, in that both subject the workers to the highly 
contaminated areas at the bottom of the waste sites. Alternative 3 would present 
the greatest short-term risk to workers associated with both the contamination and 
the excavation activities as deep as 67.1 m (220 ft). Short-term impacts to 
vegetation and wildlife are considered minimal for Alternative 2, because the waste 
sites would not be disturbed and the existing soil cover provides protection. 
Short-term impacts to vegetation and wildlife would be minimal to moderate for 
Alternative 4, because the waste site and the borrow sites used to obtain capping 
materials would be disturbed. The waste sites have either limited habitat 
associated with highly disturbed gravel surfaces or monoculture habitats of planted 
wheatgrass. These latter habitats have shown some real diversity in recent studies 
on similar site1,, such as the Gable Mountain Pond. The short-term impacts to 
vegetation and wildlife potentially could be high for Alternatives 3 and 5 because 
of the large volumes of borrow material needed to backfill the excavations and the 
timeframes needed to implement these alternatives. 1be short-term impacts to 
vegetation and wildlife could be minimal to moderate for Alternative 1, depending 
on the depth to the top of the contamination. 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment 
is included as an element of Alternatives 3 and 5 but is not antidpated because 
constituents are expected to meet the disposal fadlity waste acceptance criteria. As 
such, reduction in toxidty, mobility, or volume of the contaminants will not be -
realized except for natural attenuation. All the alternatives incorporate natural 
attenuation in the form of radiological decay, which ultimately results in reduced 
toxidty and volume. Alternatives 3 and 5 provide an additional perceived 
reduction, because these alternatives include a physical action that places the 
contaminants in a more managed environment, thereby redudng the forces (e.g., 
infiltration) that drive the contaminants toward groundwater. 

Implementability - Alternative 1 would be implemented easily because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are posted with signs 
and/ or fenced. Access to the waste sites also is controlled through Hanford Site 
access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 4 is considered readily implementable. Capping is a 
well-known and commonly used remedy for waste sites around the world. A 
barrier has been implemented at the Hanford Site, and other types of barriers have 
been approved and implemented at other western arid sites. These barriers are 
easy to construct and maintain. Alternative 3 is considered very complicated to 
implement because of high contamination and the depths of excavation that would 
be required. The high contamination levels in the soil at the bottom of the waste 
site would result in dose levels as high as 10 rem to workers and may require 
spedal techniques and protections to reduce these levels to an acceptable range. 
Alternative 3 would require significant downblending of removed soil with 
less-contaminated soil to meet health and safety requirements and to meet waste 
acceptance criteria. This downblending requires a large volume of material to 
backfill and generates 5 to 10 times as much waste as a normal excavation. 
Approximately 2.5 million yd3 of waste would be disposed of at ERDF. This 
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represents approximately one third of the current capacity. In addition, excavation 
to depths required to meet PRGs would result in interferences with neighboring 
facilities such as the tank farms, underground piping, buildings, and utilities. 
Excavation is neither practicable nor cost effective at these depths, especially in 
light of the contamination levels. The excavation component of Alternative 5 is 
similar to Alternative 3 and is considered very difficult and hazardous to 
implement. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 8. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 8 that are associated with Alternative 3 for the 216-B-57 Crib include 
full excavation of the contaminated material. The costs in Table 8 that are 
associated with Alternative 4 are for an engineered barrier that provides intrusion 
protection for potential inadvertent intruders. The costs in Table 8 that are 
associated with Alternative 5 include excavation of contaminated soils as deep as 
7.6 m (25 ft) or more, followed by construction of an engineered barrier. 

PREFERRED ALTERNATIVES 

• The preferred alternative for the 216-B-57 Crib is Alternative 2, Maintain the 
Existing Soil Cover, Institutional Controls, and Monitored Natural Attenuation. 
The existing Hanford Barrier was constructed over this waste site and is most 
protective of human health and the environment. Alternative 2 would 
continue the maintenance and monitoring of the existing cap. 

• The preferred alternative for the 216-B-50, 216-B-62, 216-C-6, 216-S-9, and 
216-5-21 Cribs, and the 216-B-llA and 216-B-llB French Drains is Alternative 4, 
Capping. This alternative is most protective of human health, the environment, 
the groundwater, and the workers. 

• The preferred alternative for UPR-200-W-108 and UPR-200-W-109 is 
Alternative 3, Removal, Treatment, and Disposal. This alternative is most 
protective of human health and the environment, is implementable, and 
reduces long-term maintenance requirements. 

The agencies believe that the preferred alternatives are protective of human health 
and the environment, comply with ARARs, use permanent solutions, protect 
workers, and are cost effective. 

Representative Site 216-B-58 Trench and Its Analogous Waste 
Sites 

The 216-B-58 Trench is the representative site for the 216-B-53A, 216-B-53B, and 
216-B-54 Trenches, all of which are located in the BC Cribs and Trenches area. 

The conceptual site model for these sites is presented in Table 1, with further 
information specific to each waste site provided in Appendix B, Table B-1. 

Based on current conditions, the 216-B-58 Trench exceeds the human health 
PRGs for cesium-137 in the near surface soils; the ecological PRGs for selenium, 
aroclor-1254 (a polychlorinated biphenyl, or PCB), cobalt-60, cesium-137, and 
strontium-90; and the groundwater protection PRGs for selenium and nitrate. The 
waste site will reach acceptable levels for cesium-137 at 287 years. Characterization 
work was performed at the 216-B-58 Trench in 2003; the information from that 
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Polych/orinated bipheny/ - a class 
of contaminants with Jong life in the 
environment that pose a risk to 
human and ecological receptors 
and to groundwater. 



Alternative 3, Removal, 
Treatment, and Disposal, Is 
the preferred alternative for 
representative site 216-B-58 
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and strontlum-90. 
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characterization is included in the feasibility study (DOE/RL-2003-64), including 
risk assessment for huinan health, ecological, and groundwater protection. 

ALTERNATIVE EVALUATIONS 

The following provides an alternative evaluation discussion specific to each 
CERCLA criterion. A summary is provided in Table 9. 

Overall Protection of Human Health and the Environment - The 216-B-58 
Trench obtains the most overall protection of human health and the environment 
through the implementation of Alternative 3, Removal, Treatment, and Disposal. 
Contaminants above PRGs are removed, thereby protecting humans, ecology, and 
the groundwater. Worker risks are low because of lower contamination levels. The 
approximate worker dose associated with the excavation alternative is 0.04 rem. 

Alternative 4, Capping, is protective by placement of an engineered barrier, 
which eliminates exposure, reduces infiltration, and provides for intrusion 
protection. 

Alternative 5, Partial Removal, Treatment, and Disposal with Capping is not 
applicable at the 216-B-58 (::rib or its analogous sites because the contamination is 
relatively shallow and complete excavation can be accomplished without undue 
risk. 

Alternatives 1 and 2 are not protective of any of the waste sites, because 
constituents remain above the PRGs, even past 150 years. All alternatives must 
provide protection to current workers based on existing engineering and 
administrative controls. 

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs, 
because the waste sites currently exceed the RAOs. The ARARs are met for 
Alternatives 3 and 4. Alternative 3 meets the ARARs through the removal of all 
contaminated material. Alternative 5 meets the ARARs through the removal of the 
high concentrations of contaminants at the bottom of the waste sites and the 
placement of an engineered barrier to address remaining contaminants. 
Alternative 4 meets the ARARs using an engineered barrier, which eliminates the 
exposure pathway, provides protection against intrusion, and limits infiltration to 
protect groundwater. 

Long-tetm Effectiveness and Petmanence - Alternatives 1 and 2 do not 
provide long-term effectiveness or permanence, because contaminants are not 
remediated and will remain following industrial land use through 2150. 
Alternative 3 provides the most long-term effectiveness and permanence because 
contaminants above PRGs are removed from the site and disposed of at a suitable 
facility. Alternative 4 provides long-term effectiveness and reliability by reducing 
exposure using an engineered barrier. Alternative 4 reduces infiltration, which in 
turn reduces mobility of the contaminants to the groundwater. Monitoring and 
maintenance of the cap augment the effectiveness of Alternative 4. The proposed 
engineered barrier is designed to provide long-term isolation of the waste sites, 
during which time the residual risks will decrease by natural radioactive decay. 
Groundwater monitoring will be required to show that no further degradation 
occurs. 

Short-term Effectiveness - Alternative 1 would be effective for workers in the 
short term, because the alternative does not involve any remedial actions. 
However, for sites where contamination is found in the O to 4.6 m (0 to 15-ft) zone, 
human and ecological receptors may not be protected. Historical evidence 
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TABLE 9. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-8-58 AND ANALOGOUS SITES 216-8-53A, 
216-8-538, AND 216-8-54 

ALTERNAT I VE S 

0 8 
NO MESC, IC, 

ACTION MNA• 

Representative Site 216-8-58 Trench 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 

Long-term effectiveness • • 
Short-term effectiveness 0 0 
Reduction in TMV' 0 0 
Implementability • • 
Cost (in thousands) 

Capital costs $0 $15 

Operating and maintenance costs $0 $680 

Present worth $0 $695 
Analogous Sites 21 6-B-53A Trenchd, 
216-B-53B Trench, and 216-B-54 
Trench 

Threshold Criteria 

Overall Protection • • 
Compliance with Laws • • 

Balancing Criteria 
• Long-term effectiveness • 

Short-term effectiveness 0 0 
Reduction in TMV' 0 0 
Implementabil ity • • 
Cost (in thousands) 

Capital costs $0 $46 

Operating and maintenance costs $0 $2,030 

Present worth $0 $2,076 

a. Maintain existing soil cover, institutional controls , monitored natural 
attenuation 

b. Removal, treatment, and disposal 
c. Toxicity, mobility, or volume through treatment 
d. 21 6-B-53A Trench received 100 g Pu; therefore the Hanford Barrier is 

assumed in the cost estimate. 
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Low: least satisfies criterion 
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indicates that the ecological receptors have played a role in dispersing 
contaminants from waste sites in the BC Cribs and Trenches area. Alternatives 2 
and 4 would be more effective in the short term than Alternative 3, predominantly 
because of their lower risk to remediation workers. Alternative 3 involves 
excavating contaminated soil and debris, resulting in short-term worker impacts 
during excavation, loading, transportation, and disposal of the materials; however, 
because the contaminant concentrations associated with these waste sites likely are 
low, risks are expected to be low. Radiological dose to workers from excavation of 
contaminated soil at the 216-B-58 Trench was estimated at 0.04 rem. The 216-B-53A 
Trench, which contains plutonium, can be excavated safely because that 
contaminant is expected to be confined to a thin layer of soil and controls to protect 
workers are established. Short-term impacts to vegetation and wildlife are 
considered minimal for Alternative 2, because the waste sites would not be 
disturbed and the existing soil cover provides protection. Short-term impacts to 
vegetation and wildlife would be minimal to moderate for Alternative 4, because 
the waste site and the borrow sites used to obtain the capping materials would be 
disturbed. The waste sites have either limited habitat associated with highly 
disturbed gravel surfaces or monoculture habitats of planted wheatgrass. These 
latter habitats have shown some real diversity in recent studies on similar sites, 
such as the Gable Mountain Pond. The short-term impacts to vegetation and 
wildlife are considered moderate for Alternative 3 because of the borrow material 
needed to backfill the excavations and the timeframes needed to implement these 
alternatives. The short-term impacts to vegetation and wildlife could be minimal to 
moderate for Alternative 1, depending on the depth to the top of the contamination 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment 
is included as an element of Alternative 3 but is not anticipated, because 
constituents are expected to meet the disposal facility waste acceptance criteria. As 
such, reduction in toxicity, mobility, or volume of the contaminants will not be 
realized except by natural attenuation. All the alternatives incorporate natural 
attenuation in the form of radiological decay, which ultimately results in reduced 
toxicity and volume. Alternatives 3 provides an additional perceived reduction, 
because it includes a physical action that places the contaminants in a more 
managed environment, thereby reducing the forces (e.g., infiltration) that drive the 
contaminants toward groundwater. 

Implementability - Alternative 1 would be easily implemented because no 
action is performed. Alternative 2 is currently in use for all of the waste sites. The 
waste sites are in a surveillance and monitoring program and are posted with signs 
and/ or fenced. Access to the waste sites also is controlled through Hanford Site 
access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easily 
implementable. Alternative 4 is considered readily implementable. Capping is a 
well-known and commonly used remedy for waste sites around the world. A 
barrier has been implemented at the Hanford Site, and other types of barriers have 
been approved and implemented at other western arid sites. These barriers are 
easy to construct and maintain. Alternative 3 is readily implementable because of 
the relatively shallow depths (i.e., 7.6 m [25 ft] at the 216-B-58 Trench) of excavation 
that would be required. The contamination levels in the soil at the bottom of the 
waste site would result in dose levels of up to 0.04 rem to workers, which would 
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not likely require many special techniques and protections to reduce these levels to 
an acceptable range. Alternative 3 may require modest downblending of removed 
soil with less-contaminated soil to meet health and safety requirements and to meet 
waste acceptance criteria. 

Cost - Capital costs and operating and maintenance costs are provided in 
Table 9. The listed present worth is based on a discount rate of 3.2 percent. The 
costs in Table 9 that are associated with Alternative 3 for the 216-B-58 Trench 
include full excavation of the contaminated material to meet PRGs. The costs in 
Table 9 that are associated with Alternative 4 are for an engineered barrier that 
provides intrusion protection for potential inadvertent intruders. Alternative 5 is 
not applicable to these waste sites, because contamination is shallow. 

PREFERRED ALTERNATIVES 

• The preferred alternative for the 216-B-58, 216-B-53A, 216-B-53A, and 216-B-54 
is Alternative 3, Removal, Treatment, and Disposal. This alternative is most 
protective of human health, the environment, the groundwater, and workers. 

The agencies believe that the preferred alternative is protective of human health 
and the environment, complies with ARARs, uses permanent solutions, protects 
workers, and is cost effective. 

PLUG-IN OF 200-TW-1, 200-TW-2, AND 200-PW-5 
OPERABLE UNIT WASTE SITES 

The plug-in approach is a process that helps make remedial action decisions for 
additional waste sites using existing CERCLA evaluations. In the future, the 
plug-in approach is proposed for any similar waste sites already defined within the 
200-TW-1, 200-TW-2, and 200-PW-5 Operable Units and for newly discovered 
waste sites that have a conceptual site model similar to that of those for the 
representative waste sites already addressed in this Proposed Plan. The plug-in 
approach will be used on the analogous sites considered in the feasibility study 
after additional data are collected in the confirmatory and design sampling phases. 

The plug-in approach supports the goal of remediating waste sites within the 
operable units in conjunction with the analogous site approach. The traditional 
CERCLA approach for remedy selection would require the development of 
multiple proposed plans and RODs that, for similar sites, would be nearly identical 
to the feasibility studies, proposed plans, and RODs already developed and proven 
to be successful. The plug-in approach allows remedial actions to begin much more 
quickly at a waste site, without the need for redundant remedy selection processes. 

The plug-in approach requires three main elements to establish its use as a cost
effective tool for remediation. 
• First, multiple sites must be identified that share common physical and 

contaminant characteristics. These characteristics are referred to as the 
conceptual site model. 

• Second, a remedial alternative, or standard remedy, must be established that 
has been shown to be protective and cost-effective for sites that share the 
common conceptual site model. 

• Lastly, sites sharing a common conceptual site model must be shown to require 
remedial action because of contaminant concentrations that pose risk to human 
health and the environment. 

7 
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To use the plug-in approach for a waste site not evaluated in the feasibility 
study, a site must fit the defined conceptual model and must be shown to require 
remedial action. The site then can be "plugged in" to the standard remedy. The 
following information describes how the plug-in approach is proposed to be used 
for remedy selection. 

Establishing the Conceptual Site Model 
Five conceptual site models have been defined based on the site characteristics 

contained in the feasibility study. These characteristics include: 
• Type of contaminant inventory, 
• Concentrations of contaminants in environmental media, 
• Types of contaminated environmental media (soil) or material (e.g., concrete, 

metal, wood), 
• Extent of contamination within the environment (that is, the depth of 

discharge, the expected contaminant distributions, and the potential for 
hydrologic and contaminant impacts to groundwater). 

Based on the representative sites evaluated in the feasibility study, the following 
five conceptual site models were developed: 
• Waste sites where no hazardous material was disposed of or where 

contaminants disposed of currently meet the RAOs. 
• Waste sites where limited contamination exists at the waste sites, an existing 

soil cover is in place and of sufficient thickness to provide protection, 
contaminants are expected to meet the RAOs during the institutional control 
period (such as within 150 years), and groundwater PRGs are not exceeded. 
Contaminated environmental media include soil, solid waste, debris, and 
materials associated with the waste sites, such as timbers and pipes. 

• Waste sites where contaminants exceed the RAOs and contamination is shallow 
and low-volume and can be cost-effectively remediated through removal, 
treatment, and disposal. Typically, these contaminants exceed the human 
health and ecological PRGs; however, groundwater PRGs are not exceeded at 
depths that make excavation impracticable. Contaminated environmental 
media include soil, solid waste, debris, and materials associated with the waste 
sites, such as timbers and pipes. 

• Waste sites where contaminants exceed the PRGs, where contaminants are at 
concentrations that pose a significant worker risk, and where the contaminants 
having potential to adversely impact groundwater are at significant depth. 
Contaminated environmental media include soil, solid waste, debris, and 
materials associated with the waste sites, such as timbers and pipes. 

• Waste sites where contaminants exceed the PRGs, where contaminants are at 
concentrations that would not pose a significant worker risk, and where the 
contaminants having potential to adversely impact groundwater are at 
significant depth. Contaminated environmental media include soil, solid 
waste, debris, and materials associated with the waste sites, such as timbers 
and pipes. 

Establishment of the Standard Remedy 
The standard remedies, based on the 200-TW-1, 200-TW-2, and 200-PW-5 

Operable Unit waste sites, have been defined on the basis of the conceptual models 
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presented by the representative waste sites, as well as on the alternative evaluations 
conducted for all waste sites. As such, five standard remedies are identified for 
potential plug-in sites. These remedies are highlighted below along with their 
required characteristics. 
• Alternative 1: No Action has been defined as a standard remedy for waste sites 

whose conceptual site model indicates that no hazardous materials were 
disposed of at the waste site or that contaminants disposed of currently meet 
theRAOs. 

• Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and 
Monitored Natural Attenuation has been defined as the standard remedy for 
waste sites whose conceptual site model indicates that limited contamination 
exists at the waste sites, an existing soil cover is in place and of sufficient 
thickness to provide protection, contaminants are expected to meet the RAOs 
during the institutional control period (such as within 150 years), and 
groundwater PRGs are not exceeded. Contaminated environmental media are 
similar to the media exhibited by the waste sites included in this Proposed 
Plan. The media include soil, solid waste, debris, and materials associated with 
the waste sites, such as timbers and pipes. 

• Alternative 3: Removal, Treatment, and Disposal has been defined as the 
standard remedy for waste sites whose conceptual site model indicates that 
contaminants exceed the RAOs and that contamination is shallow and 
low-volume and can be cost-effectively remediated through the removal, 
treatment, and disposal of contaminated media. Typically, as shown in the 
200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit waste sites, these 
contaminants exceed the human health and ecological PRGs; however, 
groundwater PRGs are not exceeded at depths that make excavation 
impracticable. Contaminated environmental media are similar to the media 
exhibited by the waste sites included herein. The media include soil, solid 
waste, debris, and materials associated with the waste sites, such as timbers 
and pipes. 

• Alternative 4: Capping has been defined as the standard remedy for waste 
sites whose conceptual site model indicates that contaminants exceed the RAOs 
and that the contaminants at greater depths have a potential to adversely 
impact groundwater. Contaminant concentrations and contaminated 
environmental media are similar to the media exhibited by the waste sites 
included in this Proposed Plan. These media include soil, solid waste, debris, 
and materials associated with the waste sites, such as timbers and pipes. 
Contaminant concentrations would indicate the potential to adversely impact 
groundwater and would pose significant worker protection and intruder risk. 
Contaminants also may pose a risk to humans and ecological receptors, 
depending on the depth to the top of the contamination. 

• Alternative 5: Partial Removal, Treatment, and Disposal with Capping has 
been defined as the standard remedy for waste sites where contaminants 
exceed the PRGs, where contaminants in the near-surface are at concentrations 
that would not pose a significant worker risk but that would result in 
substantial risk reduction, and where the contaminants having potential to 
adversely impact groundwater are at significant depth. The contaminants that 
can be readily excavated would be removed, and the remaining contaminants 
would be capped to provide groundwater protection. Contaminant 
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concentrations and contaminated environmental media generally are less than the 
media exhibited by the waste sites included in this Proposed Plan; however, the 
concentrations are high enough to result in real risk reduction in the near-surface 
without exposing workers to unacceptable risks. Contaminated environmental 
media include soil, solid waste, debris, and materials associated with the waste 
sites, such as timbers and pipes. Cost analysis would be required to ensure that 
this alternative is cost-effective when compared to either Alternative 3 or 
Alternative 4. 

Establishing the Need for Remedial Action 
Waste sites that share a common conceptual site model will "plug-in'' to the 

standard remedy if they are determined to require remedial action because of a risk 
to human health and the environment (based on the defined RAOs and associated 
PRGs, as defined previously). Some of the waste sites in the 200-lW-l, 200-TW-2, 
and 200-PW-5 Operable Units likely will require confirmatory sampling to validate 
the conceptual site model and the identified preferred remedy. The preferred 
remedy will be implemented following confirmation of the conceptual site model. 
Should the confirmatory sampling indicate variations in the defined conceptual site 
modeL this plug-in approach will be used to define the appropriate remedy. 

Public Involvement in the Plug-in Approach 
To ensure that the public is involved in the application of the plug-in approach, 

the Tri-Parties will publish explanations of significant differences at the following 
points in the plug-in process: 
• When newly discovered waste sites are proven through analysis to be above 

remediation goals and can plug-in to the standard remedy 
• When confirmatory sampling identified for the waste sites discussed herein 

indicates variations in the defined conceptual site model such that the preferred 
remedy is no longer protective. 

so 
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COMMUNITY PARTICIPATION 

Public Involvement 
Citizens are encouraged to get involved in decision making for the Hanford Site 

and specifically the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit waste sites by 
reviewing this Proposed Plan and related documents, attending a public meeting or 
briefing, and providing feedback to the Tri-Parties. 

Public Meetings 
Members of the public may request a meeting to provide oral comments 

or to receive an explanation of the remedial alternatives presented in the 
Proposed Plan by contacting John Price at the Washington State Department 
of Ecology. To provide adequate notice for all Hanford stakeholders, public 
meeting requests should be received by 

Submitting Comments 
The Tri-Parties will accept written comments on the Proposed Plan at 

any time during the 3()-day public comment period. Please send written 
comments to John Price at the Washington State Department of Ecology via: 

• mail: 1315 West 4th A venue, Kennewick, WA 99336 
• fax: (509) 736-303() 
• email: jpri461@ecy.wa.gov 

For more information, please consult the Administrative Record in the 
locations specified below. 

Administrative Record 
The Administrative Record can be reviewed at the following location: 

Lockheed Martin Information Technology 
Administrative Record 
2440 Stevens Center Place, Room 1101 
Richland, Washington 99352 
A TIN: Debbi Isom 
(509) 376-253() 

Points of Contact 
Washington State Department of Ecology 
John Price, Project Manager 
(509) 736-3029 

U.S. Department of Energy Representative 
Bryan Foley, Project Manager 
(509) 376-7087 

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

'11 
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FIGURE 1. LOCATION OF THE HANFORD SITE AND THE 200-TW-1 , .200-TW-2, AND .200-PW-5 OPERABLE UNIT WASTE SITES. 
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FIGURE 2. LOCATION OF THE 200-TW-1 , 200-TW-2, AND 200-PW-5 OPERABLE UNIT WASTE SITES IN THE 200 EAST AREA 
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FIGURE 3. LOCATION OF THE 200-TW-1 OPERABLE UNIT WASTE SITES SOUTH OF THE 200 EAST AREA 
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FIGURE 4. LOCATION OF THE 200-TW-1 AND 200-TW-2 OPERABLE UNIT WASTE SITES IN THE 200WEST AREA. 
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FIGURE 5. LOCATION OF THE 200-PW-5 OPERABLE UNIT WASTE SITES IN THE 200 VI/EST AREA 
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FIGURE 6. LOCATION OF THE 200-PW-5 OPERABLE UNIT WASTE SITES IN THE 200 EAST AREA 
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APPENDIX A 

COST ESTIMATE DETAILS 
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Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages) 
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REPRESENTATIVE SITE 

216-T-26 Crib - $686 $39,576 $1,126 $2,070 

Analogous Sites to be Evaluated by the 216-T-26 Crib Model 

216-T-18 Crib - $686 $39,576 $1,126 $2,070 

REPRESENTATIVE SITE 

216-B-46 Crib 
Remediated as a group 
consisting of216-B-43, 
216-B-44, 216-B-45, 216-B-47, - $1,728 $399,703 $5,548 $21,793 216-B-48, 216-B-49 Cribs and 
the 216-B-50 Crib, which is 
analogous to 216-B-57 Crib but 
located in this crib l!TOUP 

Analogous Sites to be Evaluated by the 216-B-46 Crib Model 

Remediated as a group 
consisting of216-B-14, - $2,535 $259,270 $8,138 $35,282 216-B-15, 216-B-16, 216-B-17, 
216-B-18, 216-B-19 Cribs 

200-E-l 14 Pipeline - $1,711 $59,579 $5,492 NA 

200-E-14 Siphon Tank1 - $6,124 $6,488 $7,327 NA 
UPR-200-E-9 Unplanned - $406 $227 $653 NA Release2 

Remediated as a group 
consisting of 216-B-20, - $3,222 $571,993 $10,341 $40,447 
216-B-21, 216-B-22 Trenches 
Remediated as a group 
consisting of216-B-23, 
216-B-24, 216-B-25, 216-B-26, - $10,225 $1,103,818 $32,820 $144,899 
216-B-27, 216-B-28, 216-B-52 
Trenches 
Remediated as a group 
consisting of216-B-29, - $10,048 $1,056,013 $32,254 $110,423 216-B-30, 216-B-31, 216-B-32, 
216-B-33, 216-B-34 Trenches 

216-B-42 Trench2 - $475 $244,979 $874 $915 

216-B-51 French Drain2 - $405 $150,388 $649 NA 

216-BY-201 Settling Tank1 - $6,124 $6,488 $7,327 NA 

REPRESENTATIVE SITE 

216-B-5 Injection/Reverse Well - $914 $102,830 $1,627 NA 

Analogous Sites to be Evaluated by the 216-B-5 Injection/Reverse Well Model 

216-T-3 Injection/Reverse Well - $914 $49,552 $1,627 NA 

REPRESENTATIVE SITE 

6 



DOE/RL-2004-'1 0, DRAFT A 

Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages) 
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216-B-7A. and216-B-7B Cribs - $683 $244,003 $2,168 $1,917 

Analogous Sites to be Evaluated by the 216-B-7 A Crib Model 

216-B-8 Crib3 - $419 $395,276 $1,013 $4,272 

216-B-9 Crib3 - $2,906 $140,140 $7,017 $18,740 

241-B-361 Settling Tank4 - $6,681 $7,078 $7,993 NA 

200-E-45 Sampling Shafi2,3 - $419 $118,482 $682 $688 

UPR-200-E-7 Unplanned - $412 $265 $664 NA Release2,3 

216-T-5 Trench2,3 - $522 $130,334 $930 $1,387 

216-T-6 Cn"b2 - $604 $243,080 $1,280 $695 

216-T-7 Crib3 - $6,094 $414,252 $14,716 $38,873 

216-T-32 Crib2 - $604 $243,251 $1,280 $622 

241-T-361 Settling Tank6 - $6,681 $7,078 $7,993 NA 

REPRESENTATIVE SITE 

216-B-38 Crib 
Remediated as a group 

$3,718 $1,036,242 $11,136 $75,049 consisting of216-B-35, -
216-B-36, 216-B-37, 216-B-39, 
216-B-40, 216-B-41 Trenches 

Analogous Sites to be Evaluated by the 216-B-38 Trench Model 

Remediated as a group 
consisting of216-T-14, - $1,517 $664,358 $4,543 $31,370 
216-T-15, 216-T-16, 216-T-17 
Trenches 
Remediated as a group 
consisting of216-T-21, - $2,257 $793,698 $6,759 $46,080 216-T-22, 216-T-23, 216-T-24, 
216-T-25 Trenches 

REPRESENTATIVE SITE 

216-B-57 Cnl> - $702 NA NA NA 

Analogous Sites to be Evaluated by the 216-B-57 Crib Model7 

216-B-1 lA and 216-B-1 lB 
$419 $17,408 $682 $3,797 

French Drains2 -
216-C-6 Crib2 - $452 $11,249 $760 $221 

216-B-62 Crib - $1,170 $43,548 $2,826 $11,523 

216-S-21 Crib2 - $464 $12,938 $791 $909 

216-S-9 Crib - $1,697 $46,701 $4,378 $20,958 

UPR 200-W-108 and UPR 200-
$409 $169 $708 NA 

W-109 

REPRESENTATIVE SITE 
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Table A-1. Net Present Worth Cost Estimates (in $1,000). (4 Pages) 
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216-B-58 Trench - $695 $1,531 $1,703 NA 

Analogous Sitff to be Evaluated by the 216-B-58 Trench Model 

216-B-53A Trench8 - $1,034 $1,747 $3,226 NA 

216-B-53B Trench - $486 $1,410 $1,192 NA 

216-B-54 Trench - $556 $1,663 $1,362 NA 

NOTES: 
1Cost is equal to the 241-B-361 Settling Tank nrultiplied by a factor of5.5/6 bel)ause ofthe difference in cost of sludge 
removal. The costs of sludge removal were obtained from OOE/RL-2003-52 ($6M for 24 l-B-361 and 241-T-361 Settling 
Tanks and $5.5M for 200-E-14 Siphon Tank and 216-BY-201 Settling Tank). 
2Costs for Alternative 2 and 4 are based on a ratio cost to the representative site plus a minimum cost. The minimum cost is 
the lowest cost anticipated to complete the alternatives. For Alternative 2, the minimum cost is $404,575. For Alternative 4, 
the minimum cost is $646,664. 
3Sites do not contain transuranic constituents waste like their representative site 216-B-7 A Crib. Therefore, the costs are a 
ratio of the 216-B-57 Cnb representative site. 
4Costs for 241-B-361 Settling Tank were developed separately. The costs are not a ratio of the 216-B-7A Crib representative 
site. 
5Cost is equal to cost for the 216-B-5 Injection/Reverse Well. 
6Costs are equal to the 241-B-361 Settling Tank. 
7The barrier developed for Alternatives 4 and 5 was the modified RCRA C barrier to cost sites analogous to this site. 
Currently, 216-B-57 is the site for the Hanford Barrier. 
8Site may contain transuranic constituents above levels of concern that may need to be disposed of at the Waste Isolation 
Pilot Plant. Therefore, cost is a ratio of the disposal cost for TR.U waste 216-B-7A Crib. 

NA = not applicable. 
Cost details are in Appendix D of the feasibility study. 
Net present worth is taken over the timeframe needed to reach industrial and ecological preliminary remediation goals. 

The net present worth for the analogous sites was calculated from the representative site net present worth based on either 
the area or the volume of the site. This was done using either the area ratio to representative site (Alternatives 2 and 4), the 
volume ratio to representative site (Alternative 3), or an average of the area and volume ratio to representative site. An 
explanation of area and volume ratios and their values can be found in Table D-103 in Appendix D of the feasibility study 
(OOE/RL-2003-64). Alternative 5 area and volume ratios, along with the average ratio, can be found in Table D-104. Both 
tables are located in Appendix D of the feasibility study. For example: 

Representative Site 216-B-46 Crib 
Alternative 2 = $1 ,728,295 
Alternative 3 = $45,479,911 
Alternative 4 = $5,547,617 
Alternative 5 = $21,792,675 

Analogous to the 216-B-46 Crib is the group of sites consisting of216-B-14, 216-B-15, 216-B-16, 216-B-17, 216-B-18, and 
216-B-19 Cribs, whose costs are calculated as follows: 

Area Ratio (Table D-103) = 1.467 
Volume Ratio (Table D-103) = 2.290 
Average Ratio for Alternative 5 (Table D-104) = 1.619 
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Alternative 5 = $21,792,675 x 1.619 = $35,282,341 
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APPENDIXB 

200-TW-1, 200-TW-2, AND 200-PW-5 OPERABLE UNIT WASTE SITE DETAILS 

65 



DOE/RL-2004-1 0, DRAFT A 

This page intentionally left blank. 

66 



DOE/RL-2004-1 0, DRAFT A 

Table B-1. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (29 Pages) 

Waste Site 

Waste Site 
Configuration, 

Construction, and 
Purpose 

Site Discharge 
History 
(WIDS) 

Rationale 

.. .. 
Representative Site 

216-T-26 The 2 16-T-26 Crib consists Scavenged TBP 
of fo ur 1.2 m (4-ft)-d iameter Waste Stream 

Investigated in 200 1 under DOE/RL-2000-38; Characterization is described 
in the 200-TW- I and 200-TW-2 RI Report (DOE/RL-2002-42). 

x 1.2 m (4-fl) long concrete Tank Farm/T Plant 
culverts, buried vertica ll y (bismuth Con taminant Distributi on 

with centers spaced 4 .6 m phosphate/lan thanu 
( 15 ft) apart in a 9.1 x 9. 1 x m fluoride): 1955-
4.6 m deep (30- x 30- x 15-ft 1956 (-1 yr 
deep) excavat ion. The depth duration). The crib 
to the top of contamination rece ived fi rs t-cycle 
is 5 .5 m ( 18 ft). This crib s cavenged 

Most of the contaminat ion is located at the crib bottom in a zone fro m 18 ft 
to 36.5 ft (5.5 to 11 m) bgs. The predominant contaminant ofis Cs- 137. The 
lower porti on of thi s zone is the approx imate top of the Cold Creek Unit. 
Only Tc-99 and H-3 were detected greater than 28 .8 m (94.5 ft) bgs, but 
concentrations were less than 4 pCi/g for these constituents in thi s zone. 

was stabilized along with the supernatan t waste Maximum Cs- 137 concentration occurred at the site bottom and genera lly 
2 I 6-T-27 and 2 16-T-28 from 221-T via an decreased with depth to 11 m (36.5 ft); however, the maximum 
Cribs. underground concentrations of most contaminants occurred in the lower port ion of this 

Located approximately 99 m 
(325 ft) from the TY Tank 
Farm tan ks and assoc iated 
with the 216-T-26 through 
2 16-T-28 Cribs. This crib is 
a lso approx imately 46 m 
( 150 ft) fro m the 216-T- 18 
Crib. 

pipeline and the 216- contaminated zone 34 to 36.5 ft ( I 0.4 to 11 m) bgs . 
TY-201 Flush Tank 
afler cascad ing 
through Tanks 24 I
TY-101 , 241-TY-
103, and 
24 1-TY-l 04. It a lso 
received scavenged 
BiPO. solvent 
extraction waste 
from " In Plant" and 
" In Tank Farm" 
scavenging 
opera'tions. 

Maximum Cs- 137 concentration : 47 ,900 pCi/g; maximum Sr-90 
Concentration: 49,100 pC i/g. 

Significan t reduction in the levels of contamination is associated with top of 
the sand-dominated sequence of the Han ford formati on and the Cold Creek 
Unit. RLS detected Cs- 137 from near the su rface to a depth of 128 ft (39 m) 
bgs. Log data indicate that most of the Cs- 137 was detected from 18 to 9 1 ft 
(5 .5 to 27.7 m) bgs and is distributed deeper in the vadose zone toward the 
south end of the site. The maximum concentration detected by RLS is 
estimated to be greater than 3,000 pCi/g. 

Because contamination starts be low 4.6 m ( 15 ft) bgs, human hea lth risks 
fro m direct ex posure and ecological risks are not anticipated . However, 
sign ifi can t contami nation exists j ust below the bottom of the crib that could 
pose risk to intruders. In addition , contaminations located deeper in the 
vadose zone pose a poten ti a l threa t to groundwater (i .e., these contaminants 
could migra te through the vadose under existin g conditions and cause furthe r 
or continued impacts to groundwater). 

Risks associated wi th thi s si te imply that ground water protection is required 
and that alternatives should consider protection agai nst inadvertent intruders. 

200-FW-1 OU'analogous wastes siteS'to be evaluated}?ythe(216-T-26 Crio) rrl{Jdef' 

216-T-18 The 21 6-T-18 Crib has the Scavenging Test 
same construction as the Emuent 
216-T-26 Crib, consisting of T Plant: I 953. The 
fo ur 1.2 m (4-ft)-diameter x s ite received firs t 
1.2 m (4-ft) long concrete c ycle scavenged test 
culverts , buried vertically effiuent from T Plant 
with centers spaced 4.6 m and scavenged 
( 15 ft) apart in a 9. 1 x 9.1 x bismuth phosphate 
4.6 m deep (30- x 30- x 15-ft solvent extraction 
deep) excavati on . The depth waste from the URP 
to the top of contamination process in the 22 1-U 
is 3.7 m (12 ft). Building. 

Located approximate ly 
107 m (350 ft) from the TY 
Tank Farm tanks and 
approximately 46 m (150 ft) 
from the 2 16-T-26 Crib. 

The 2 16-T-l 8 Crib is analogous to the 2 16-T-26 Crib as indicated by process 
history, contaminant inven tory, effl uent vol ume rece ived, and expected 
nature and vertical extent of contamination: 

I . Received the same waste stream as 216-T-26 Crib ; the contaminant 
types are expected to be very similar 

2. Site construction is identica l to 2 16-T-26 Crib 

3. Waste was received from the same source (221-U) 

4. Both si tes are located in 200 West; the geo logy of the two sites is similar 

5. Based on geophysical _logs fo r the borehole near the 216-T- I 8 Crib, the 
vertical extent of contamination is s imilar 

6. Risks are expected to be similar to 216-T-26 Crib; because the top of the 
contamination is located a t 3.7 rn (12 ft) bgs, human health and 
ecologica l risks are expected in the O to 4.6 m (0 to 15-ft) zone ; ri sks to 
intruders may be associated with high contamination at the bottom of the 
waste site as evidenced by similar risk at 2 16-T-26 Crib 

7. The re lative effi uent vol ume discharged to this crib suggests that 
contaminan t inventory in the vadose zone may pose a threat to 
groundwater, similar to 2 16-T-26 Crib . More volu me of effiuent was 
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Table B-1. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (29 Pages) 

Waste Site 

Waste Site 
Configuration, 

Construction, and 
Purpose 

Representative Site 
' 

216-B-46 17,e 2 16-8 -46 Crib consists 
of fo ur 1.2 m ( 4-ft)
diameter x 1.2 m (4-ft) long 
concrete culverts , buried 
vertically with centers 
spaced 4 .6 m ( 15 ft) apart in 
a 9. 1 x 9.1 x 4.6 m deep 
(30- x JO- x 15-ft deep) 
excavation . The depth to 
the top of contamination is 
5 .5 m ( 18 ft). 

Located approximately 140 
m (460 ft) from the BY 
Tank Farm tanks and within 
the assembl y of 216-8-43 
through 2 16-8-50 Cribs. 

Site Discharge 
History 
(WIDS) 

. -( ., .. 
J 

Scavenged TBP 
Waste Stream 
Tank Farm/U Plant: 
1955. The site 
received scavenged 
URP supernatant 
waste from the 221-
U Bui lding over a 
four-month period in 
1955. The waste 

Rationale 

sent to the 216-T-26 Crib; however, modeling for the 216-T-26 Crib 
indicates that contaminants remaining in the vadose will likel y impact 
groundwater. Because less volume was discharged to the 216-T-18 
Crib, higher inventori es could remain in the vadose (i.e., less 
contamination may have flushed to the water table), posing a more 
significant future threat to groundwater than from the 216-T-26 Crib . 
This implies that groundwater protection is needed at thi s waste site, as 
it is at the 216-T-26 Crib 

8. Generally received less contaminant inventory than 216-T-26 Crib with 
the exception of plutonium; the amount of plutonium and the total 
volume discharged to a small site might have resulted in contaminan t 
concentrations of transuranic constituents at levels of concern (i.e., 
greater than I 00 nCi/g) . 

In general, the 2 16-T-1 8 Crib is analogous to and bounded by the 216-T-26 
Crib. Remedial actions are needed to address the same risks as those of the 
2 I 6-T-26 Crib, specifically protection of groundwater and protection against 
intrusion to contaminants at the bottom of the waste site, which could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs- 137 and plutonium) . 

. ' :11 
' . ' ·, 

Investi gated in 1991 as part of the 200-BP- l O U under DOE/RL-88-32; 
characterization is described in the 200-BP- l RI Report (DOE/RL-92-70). 

Contaminant Distribution 

Sample data confirm that the bottom of the waste site is about 5.5 m ( 18 ft) 
bgs. Maximum contaminant concentrations were detected near the bottom of 
the c1ib at a depth of 5.5 m (18 ft) and genera ll y decreased with depth . Most 
of the contamination detected was within a zone extending from the bottom 
of the crib to 49 ft. 

cascaded through the Maximum Cs-137: 280,000 pCi/g; maximum Sr-90 : 260,000 pCi/g 
BY Tank Farm tanks (concentrations decayed to 01 /01 /2004). 
before being 
discharged to the With exception of Tc-99 and nitrate, little contamination was detected greater 
crib. The waste was than 14 .9 m (49.0 ft). Technetium-99 concentration is 160 pCi/g at depths 

originall y bismuth greater than 14.9 m (49 ft) . 

phosphate/lanthanum Because contamination starts below 4.6 m ( 15 ft) bgs, human health risks 
fluonde metal wastes from direct exposure and ecological risks are not anticipated. However, 
from 221-8 . significant contamination ex ists just below the bottom of the crib that cou ld 

pose ri sk to intruders. In addition, contamination located deeper in the 
vadose zone poses a potential threat to groundwater. 

Risks associated with thi s site imply that groundwater protection is required 
and that alternatives should consider protection against inadvertent intruders. 
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Table B-1. 200-TW-1 Operable Uni t Representative Sites and Associated Analogous Waste 
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Waste Site 

Waste Site Configuration, 
Construction, and 

Site Discharge 
History 
(WIDS) 

Rationale 

Purpose 

200-TW-::J OU analogous wastes sites to be evaluated by the (216-B-46 Crib) model 
- ,,. . 

216-B-14 

216-B-1 5 

The216-B-14Crib is Scavenged TBP 
constructed of wood, cinder Waste Stream 
block and stee l on a bed of Tank Farrn/B, BX, 
gravel. Bottom dimensions BY: 1956. TI1e site 
of the crib are 6. 1 x 6 .1 m received scavenged 
(20 x 20 ft). The waste site bismuth phosphate 
dimensions are 24 x 24 x 4 waste from URP 
m deep (80 x 80 x 13 ft process waste in the 
deep). The depth to the top 221-U Building. The 
of contamination is 3 m ( 10 waste cascaded 
ft) . through the BY Tank 

Farm tanks before 
be ing discharged to 
the crib . 

The point of the 
contaminant release 
is abou t 5 to 8 ft 
above the release 
point at the 2 16-8-46 
Crib. 

The 2 16-8-14 Crib is analogous to the 2 16-8-46 C rib as indicated by process 
history, contaminant inventory, effluent volume received, and expected 
nature and venical extent of contamination: 

I. Received the same waste stream as 216-8-46 Crib ; therefore, the 
contaminant types are expected to be very s imilar 

2. Si te construction is similarto 2 16-8-46 Crib; however, the 2 16-8-14 
Crib is s li ghtly large r than the 216-8-46 Crib 

3. Waste was received from the same source (221-U) 

4. Both sites are located in 200 East Area; the geology of the two si tes is 
similar 

5. The vertical extent of contamination is expected to be similar, based on 
evidence from similar sites investigated (e.g., 216-8-43 throug h 2 16-8-
50 Cribs) 

6. Ri sks are expected to be similar to 2 16-8-46 Crib ; because the top of the 
contamination is about 3 m ( IO ft) bgs, human health and ecological 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
may be associated with high con tamination at the bottom of the waste 
site, as evidenced by similar risk at 216-8 -46 Crib 

7. The relative effluen t volume discharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threa t to 
groundwater, simi lar to 216-8-46 Crib. A slightly greater re la tive 
vo lume of effluent was sent to the 216-8- 14 Crib; however, the larger 
size of the 216-8-14 Crib suggests that contaminants remaining in the 
vadose may exceed those fou nd in 216-8-46 Crib, which was found to 
pose a threat to groundwater. Because less vol ume was discha rged to 
the 2 16-8-14 C rib, higher inventories could remain in the vadose, 
posing a more s ign ificant threat to groundwater than from the 216-8-46 
Crib. This implies that groundwater protecti on is needed at this waste 
site, as it is at 216-8-46 Crib 

8. Generally received equ ivalent or sl ightl y more contaminant inventory 
than 2 16-8-46 Crib with the exception of nitrate; this strengthens the 
need fo r groundwater protection at this waste si te. 

In general, the 216-8-14 Crib is analogous and roughly equiva lent to the 2 16-
8-46 Crib. Remedial acti ons are needed to address the same ri sks as those of 
2 16-8-46 Crib, spec ifica lly protec tion of groundwater and protection against 
intrusion to contaminan ts at the bottom of the waste site, which could pose a 
signi ficant direct contact risk to a potenti al intruder because of the nature of 
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 
shallower at the 216-8-14 Crib, remedial acti ons also are needed to address 
human health and ecological risk in the Oto 4 .6 m (0 to 15-ft) bgs zone. 

The 2 16-8-15 Crib is a 3.0 Scavenged TBP The 2 16-8- 15 Crib is analogous to the 2 16-8-46 C rib as indicated by process 
x 3.0 x 0.9 m high ( 10 x 10 Waste Stream history, contaminant inventory, effluent vol ume received, and expected 
x 3 ft) structure cons tructed Tank Farrn/B, BX, nature and venical extent of contamination : 
of wood, cinder block, and BY: 1956-1957. The I. Received the same waste stream as 2 16-8-46 C rib ; therefore, the 
steel on a bed of gravel. site received contaminant types are expected to be very si milar 
Bottom dimensions of the scavenged bismuth 2. Site construction is similar to 216-8-46 Crib; however, the 2 16-8-15 
crib are 6.1 x 6.1 m (20 x 20 phosphate waste Crib is s lightly larger than the 216-8-46 Crib 

3. Waste was received from the same source (221-U) 

4. Both sites are located in 200 East Area; the geology of the two sites is 
similar 

ft) . The waste site from URP process 
dimensions are 24 x 24 x 4 waste in the 22 1-U 
m deep (80 x 80 x 13 ft Building. The waste 
deep). The depth to the top cascaded through the 
of contamination is 4 m BY Tank Farm tanks 5. The vertica l exten t of contamination is expected to be similar based on 
( l 3 ft) . before being evidence from simi lar sites investigated (e.g., 2 16-8-43 through 2 16-8 -

discharged to the 
Located in the BC Cribs and crib. 
Trenches Area and wi thin 

50 Cribs) 
6. Risks are expected to be similar to 216-8-46 Crib; because the top of the 

contamination is about 4 m (13 ft) bgs, human health and ecological 
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Waste Site Si te Discharge 
Waste Site 

Configuration, History Rationale 
Construction, and 

(WIDS) 
Purpose 

the assembly of 216-B-14 risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
through 2 16-B-19 Cribs. may be associated with hi gh contamination at the bottom of the waste 

site as evidenced by similar ri sk at 216-B-46 Crib 
7. The rela ti ve effluent volume discharged to th is crib suggests that 

contaminant inventory in the vadose zone may pose a threa t to 
groundwater, similar to 216-B-46 Crib. An equivalent volume of 
eftluent was sent to the 216-B-15 Crib; however, the larger s ize of the 
216-B-I 5 Crib suggests that contaminants remaining in the vadose may 
exceed those found in 216-B-46 Crib, which was found to pose a threat 
to groundwater. Because less volume was di scharged to the 216-B-I 5 
Crib, higher inventories could remain in the vadose, posing a more 
signi fi cant threat to ground water than from the 2 16-8-46 Crib. This 
implies that groundwater protection is needed at this waste site, as it is at 
216-B-46 Crib. 

8. Generally received equivalent or less contaminant inventory than 216-B-
46 Crib. 

In general, the 2 I 6-B-15 Crib is ana logous and roughly equivalent to the 2 I 6-
B-46 Crib. Remedial actions are needed to address the same risks as those of 
2 16-B-46 Crib, specifica lly protection of groundwater and protection aga inst 
intrusion to con taminants at the bottom of the waste si te, which could pose a 
s ignificant direct contact risk to a potential intruder because of the nature of 
the contaminants (i .e., Cs-137 and Sr-90). Because the contamination is 
shallower at the 216-B-15 Crib, remedial actions also are needed to address 
human heal th and ecological ri sk in the O to 4.6 m (0 to 15-fl) bgs zone. 

216-B-16 The 216-B-16 Crib is a 3.0 Scavenged TBP The 216-B-16 Crib is analogous to the 216-B-46 Crib as ind icated by process 
x 3.0 x 0.9 m high (10 x 10 Waste Stream history, contaminant inventory, effluent volume received, and expected 
x 3 ft) structure constructed Tank Farm/8, BX, nature and venical extent of contamination: 
of wood, cinder block, and BY: 1956. The site I. Received the same waste stream as 2 16-B-46 Crib; therefore, the 
steel on a 1.5 m (5 fl) bed of received scavenged con taminant types are expected to be very si milar 
gravel. Bottom dimensions bismuth phospha te 2. Site construction is similar to 2 16-8-46 Crib; however, the 216-8-16 
of the crib are 6.1 x 6.1 m. waste fro m UR.P Crib is slightly larger than the 216-8-46 Crib 
(20 x 20 ft) .The waste site process waste in the 3. Waste was received from the same source (221-U) 
dimensions are 24 x 24 x 4 22 1-U Building. The 4. Both sites are located in 200 East Area; the geology of the two si tes is 
m deep (80 x 80 x 13 fl waste cascaded similar 
deep). The depth to the top through the BY Tank 

5. The vertical extent of contamination is expec ted to be similar based on of contamination is 3 m (10 Farm tanks before 
ft). being discharged to 

evidence from similar sites investigated (e .g., 216-8-43 through 216-8-

the cri b. 50 Cribs) 
Located in the BC Cribs and 6. Risks are expected to be similar to 2 I 6-8-46 Crib; because the top of the 
Trenches Area and within The 2 I 6-8-16 Crib contamination is about 3 m (10 ft) bgs, human health and ecological 
the assembly of 216-8-14 received scavenged risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
through 216-B-19 Cribs. waste over a short may be assoc iated with high contamination at the bottom of the was te 

period of time site as ev idenced by si milar risk at 2 16-8-46 Crib 
(5 months). 7. The relative effluent volume discharged to this crib suggests that 

contaminant inven tory in the vadose zone may pose a threat to 
groundwater, similar to 2 16-8-46 Crib. A slightly lower volume of 
effluent was sent to the 2 16-8-16 Crib; thi s suggests that contaminants 
remaining in the vadose may not have been flushed through the crib and 
concentrations may exceed those fo und in 216-8-46 Crib , which was 
found to pose a threat to groundwater. Because less volume was 
discharged to the 216-8-16 Crib, higher inventories could remain in the 
vadose, posing a more significant threat to groundwater than from the 
216-8-46 Crib. This implies that groundwater protection is needed at 
this waste si te, as it is at 216-8-46 Crib. 

8. Genera lly received equi va lent or greater contaminant inven tory than 
216-8-46 Crib. The 216-B- 16 Crib received higher inventories of 
uranium, and Cs-137, supporting the need for groundwater protection 
and the possibility of even higher shallow zone and intruder risks than 
the 216-8-46 Crib. 

In genera l, the 2 16-8-16 Crib is analogous to the 216-B-46 Crib, wi th 
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Waste Site 
Site Discharge 

Configuration, 
Waste Site 

Construction, and 
History Rationale 

Purpose 
(WIDS) 

potential for higher risk from the Cs- 137 in the shallow zone and in the zone 
at the bottom of the crib structure. Remedial actions are needed to address 
the same risks as those of216-B-46 Crib, specifically protection of 
ground water and protection against intrusion to contaminants at the bottom 
of the waste si te, which could pose a significant direct contact risk to a 
potential intruder because of the nature of the contaminants (i.e., Cs- 137 and 
Sr-90). Because the contamination is shallower at the 216-B- I 6 Crib, 
remedial actions also are needed to address human health and ecological ri sk 
in the Oto 4.6 m (0 to 15-ft) bgs zone. 

216-B-17 The 216-B-l 7 Crib is a 3.0 Scavenged TBP The 216-B-l 7 Crib is analogous to the 2 16-B-46 Crib as indicated by process 
x 3.0 x 0.9 m high (10 x 10 Waste Stream history, contaminant inventory, effluent volume received, and expected 
x 3 ft) structure constructed Tank FamvB, BX. nature and vertical exten t of contamination: 
of wood, cinder block, and BY: 1956. The site 1. Received the same waste stream as 216-B-46 Crib; therefore, the 
steel on a 1.5 m (5 ft) bed received in-tank contaminant types are expected to be very similar 
of gravel. Bottom scavenged (first 

2. Site construction is similar to 216-B-46 Crib; however, the 216-B-17 
dimensions of the crib are cycle) and scavenged Crib is s lightly larger than the 2 16-B-46 Crib 
6.1 X 6.1 m (20 X 20 ft) . bismuth phosphate 
The waste site dimensions waste from URP 3. Waste was received from the same source (221-U) 

are 24 x 24 x 4 m deep (80 process waste in the 4. Both sites are located in 200 East Area; the geology of the two sites is 
x 80 x 13 ft deep). The 221 -U Building. The si milar 
depth to the top of waste cascaded 5. The vertical extent of contamination is expected to be similar based on 
contamination is 3.4 m (11 through the BY Tank evidence from simi lar sites investigated (e.g., 216-8-43 through 216-B-
ft). Farm tanks before 50 Cribs) 

Located in the BC Cribs and 
being discharged to 6. Ri sks are expected to be similar to 216-B-46 Crib; because the top of 
the crib. the contamination is about 3.4 m (11 ft) bgs, human health and Trenches Area and within 

the assembly of 216-B- 14 The 216-B-17 Crib ecological risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to 

through 2 16-B-l 9 Cribs. received waste over a intruders may be associated with high contamination at the bottom of 

short period of time the waste site as evidenced by similar risk at 2 16-B-46 Crib 

(one month) 7. The relative effluent volume di scharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-8-46 Crib. A lower vo lume of effluent 
was sent to the 216-8-17 Crib; this suggests that contaminants 
remaining in the vadose may not have been flushed through the crib and 
concentrations may exceed those found in 216-B-46 Crib, which was 
found to pose a threat to groundwater. Because less volume was 
discharged to the 2 16-B-17 Crib, higher inventories could remain in the 
vadose, posing a more significant threat to groundwater than from the 
216-8-46 Crib. This implies that groundwater protection is needed at 
this waste site, as it is at 216-8-46 Crib 

8. Generally received equivalent or greater contaminant inventory than 
216-B-46 Crib. The 216-B-l 7 Crib received a higher inventory of 
uranium, supporting the need for groundwater protection. 

In general, the 216-B-1 7 Crib is analogous and roughly equivalent to the 216-
8-46 Crib. Remedial actions are needed to address the same risks as those of 
2 16-B-46 Crib, specifically protection of groundwater and protection against 
intrusion to contaminants at the bottom of the waste site, which could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 
shallower at the 216-8-17 Crib, remedial actions also are needed to address 
human health and ecological risk in the O to 4.6 m (0 to 15-ft) bgs zone. 
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216-B-18 The 216-B-!8 Crib is a 3.0 Scavenged TBP The 2 I 6-B-I 8 Crib is analogous to the 216-B-46 Crib as indicated by process 
x 3.0 x 0.9 m high (10 x 10 Waste Stream hi story, contaminant inventory, effluent volume received, and expected 
x 3 ft) structure constructed Tank Farm/B, BX, nature and vertical extent of contamination : 
of wood , cinder block, and BY: over a short I. Received the same waste stream as 216-B-46 Crib; therefore, the 
steel on a 1.5 m (5 ft) bed of period of time (one contaminant types are expected to be very similar 
gravel. Bottom dimens ions month) in 1956. The 

2 Site construction is similar to 216-B-46 Crib; however, the 2 16-B- ! 8 
of the crib are 6.1 x 6. 1 m site received Crib is sl ightl y larger than the 216-B-46 Crib 
(20 x 20 ft) .The waste site scavenged bismuth 
dimensions are 24 x 24 x 4 phosphate waste 3. Waste was received from the same source (221-U) 

m deep (80 x 80 x 13 ft from URP process 4. Both sites are located in 200 East Area; the geology of the two sites is 

deep) . The depth to the top waste in the 221-U similar 

of contamination is 3.4 m Building. The waste 5. The vertical extent of contamination is expected to be simi lar based on 
( 11 ft). cascaded through the evidence from similar sites investigated (e.g., 216-B-43 through 216-B-

BY Tank Farm tanks 50 Cribs) 
Located in the BC Cribs and before being Risks are expected to be similar to 216-B-46 Crib; however, because the Trenches Area and within 6. 

the assembl y of216-B- 14 
di scharged to the top of the contamination is about 3.4 m ( 11 ft) bgs, human health and 
crib. ecological risks are expec ted in the O to 4.6 m (0 to 15-ft) zone; risks to through 216-B-! 9 Cribs. 

intruders may be associated with high contamination at the bottom of 
the waste site as evidenced by s imilar risk at 216-B-46 Crib 

7. The relative effluent volume discharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 2 16-B-46 Crib. A slightly greater volume of 
effl uent was sent to the 2 16-B-\ 8 Crib; however, the larger size of the 
2 16-B-! 8 Crib sugges ts that contaminants remaining in the vadose may 
exceed those found in 216-B-46 Crib, which was found to pose a threat 
to groundwater. Because less relative volume was discharged to the 
216-B-!8 Crib, higher inventories could remain in the vadose, posing a 
more significant threat to groundwater than from the 216-B-46 Crib. 
This implies that ground water protection is needed at this waste site, as 
it is at 216-B-46 Crib. 

8. Generally received eq uivalen t or greater contaminant inventory than 
216-B-46 Crib. The 216-B-l8 Crib received higher inventories of 
uranium and ferrocyanide, supporting the need for groundwater 
protection. 

In general, the 2 I 6-8-18 Crib is analogous and roughly equivalent to the 2 I 6-
B-46 Crib. Remedial actions are needed to address the same risks as those of 
216-B-46 Crib, specifica lly protection of groundwater and protection against 
intrusion to con tamin ants at the bottom of the waste si te, wh ich could pose a 
sign ificant direct contact risk to a potentia l intruder because of the nature of 
the contaminants (i.e. , Cs-137 and Sr-90). Because the contamination is 
shallower at the 216-B-! 8 Crib, remedial actions also are needed to address 
human health and ecological risk in the Oto 4 .6 m (0 to 15-ft) bgs zone. 

216-B-19 The 2 16-B-!9 Crib is a 3.0 Scavenged TBP The 216-B-! 9 Crib is analogous to the 216-B-46 Crib as indicated by process 
x 3.0 x 0 .9 m high (10 x 10 Waste Stream hi story, contaminant inventory, eftluent volume received, and expected 
x 3 ft) struc ture constructed Tank Farm/B, BX, nature and vertical extent of contamination : 
of wood, cinder block, and BY: 1957. The site I. Received the same waste stream as 216-B-46 Crib; therefore, the 
steel on a 1.5 m (5 ft) bed of received in-tank contaminant types are expec ted to be very simi lar 
grave l. Bottom dimensions scavenged (first 

2. Si te construction is similar to 216-8-46 Crib; however, the 216-8-19 
of the crib are 6.1 x 6.1 m cycle) and scavenged 

Crib is slightly larger than the 2 I 6-B-46 Crib 
(20 x 20 ft) . The waste site bismuth phosphate 
dimensions are 24 x 24 x 4 waste from URP 3. Waste was received from the same source (221-U) 

m deep (80 x 80 x 13 ft process waste in the 4. Both sites are located in 200 East Area; the geology of the two sites is 

deep). The depth to the top 221-U Building. The similar 

of contamination is 4 m (13 waste cascaded 5. The vertical extent of contamination is expected to be si milar based on 
ft). through the BY Tank evidence from similar sites investigated (e.g., 216-B-43 through 216-B-

Farm tanks before 50 Cribs) 
Located in the BC Cribs and being discharged to 
Trenches Area and within 6. Risks are expected to be similar to 216-B-46 Crib; because the top of 

the crib. the contamination is about 4 m (13 ft) bgs, human health and ecologica l the assembly of216-B-14 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intmders 

72 



DOE/RL- 2004- 10, DRAFT A 

Table B-1. 200-TW-1 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (29 Pages) 

Waste Site 
Site Discharge 

Configuration, 
Waste Site 

Construction, and 
History Rationale 

Purpose 
(WIDS) 

through 216-B- l 9 Cribs. may be associated with high contamination at the bottom of the waste 
site as evidenced by similar risk at 216-8-46 Crib 

7. The relative effluent volume discharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 2 l 6-B-46 Crib. An equivalent volume of 
efnuent was sen t to the 216-B- l 9 Crib; this suggests that contaminants 
remaining in the vadose may not have been nushed through the crib and 
concentrations may exceed those found in 2 l 6-B-46 Crib, which was 
fo un d to pose a threat to grou ndwater. This implies that groundwater 
protection is needed at this waste site, as it is at 2 l 6-B-46 Crib 

8. Generally received equivalent contaminant inventory compared to 216-
B-46 Crib. The 216-B- 19 Crib received higher inventories of Cs-137 
and a similar quantity of nitrate, supporting the need for groundwater 
protection and the possibility of even higher shallow zone and intruder 
risks than the 2 l 6-B-46 Crib. 

In general, the 216-8-19 Crib is analogous to the 216-B-46 Crib, with a 
potential for higher risk from the Cs-137 in the shallow zone and in the zone 
at the bottom of the crib structure. Remedial actions are needed to address 
the same risks as those of2l6-B-46 Crib, spec ifically protection of 
groundwater and protection against intrusion to contaminants at the bottom 
of the waste s ite, which could pose a significant direct contact risk to a 
potential intruder because of the nature of the contaminants (i .e., Cs-137 and 
Sr-90). Because the contamination is shallower at the 216-B-l 9 Crib, 
remedial actions also are needed to address human health and ecological risk 
in the Oto 4.6 m (0 to 15-ft) bgs zone. 

216-B-20 The 216-B-20 Trench is a Scavenged TBP The 216-B-20 Trench is analogous to the 216-B-46 Crib as indicated by 
backfilled unlined ditch. Waste Stream process history, con taminant inventory, effl uent volume received, and 
Waste site dimensions are Tank Farrn/8, BX, expected nature and vertical extent of contamination: 
153 x 3 x 4 m deep (500 x BY: 1956. The site I. Received the same waste stream as 216-B-46 Crib; therefore, the 
l O x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar 
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-B-46 Crib desp ite 216-8-20 being a 
is 3.7 m (12 ft) . waste from URP trench rather than a crib; both are unlined near-surface liquid disposal 

Located in the BC Cribs and 
process waste in the sites 
22 1-U Building. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of 216-8-20 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
through 2 l 6-B-22 Trenches. Farm tanks before similar 

being di scharged to 5. The vertical extent of contamination is expected to be similar based on 
the trench. evidence from similar sites investigated (e.g., 216-B-43 through 216-B-

50 Cribs) 

6. Risks are expected to be similar to 2 l 6-B-46 Crib; because the top of the 
contamination is about 3.7 m (12 ft) bgs, human health and ecological 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
may be associated with high contamination at the bottom of the waste 
site as evidenced by similar risk at 216-B-46 Crib 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-8-46 Crib. Roughly half the relative 
volume of effluent was sen t to the 2 l 6-B-20 Trench; this suggests that 
contaminants remaining in the vadose may not have been nushed 
through the trench and concentrations may exceed those found in 216-
B-46 Crib, which was found to pose a threat to groundwater. This 
implies that groundwater protection is needed at this waste si te, as it is 
at 2 16-B-46 Crib 

8. General ly received equivalent or greater contaminant inventory than 
216-B-46. The 216-B-20 Trench received higher inventories of Cs-137, 
and Tc-99 and uranium, supporting the need for groundwater protection 
and higher shallow zone and intruder risks than the 216-B-46 Crib. 
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In general, the 216-8-20 Trench is analogous to the 216-8-46 Crib, with a 
potenti al for higher risk from the Cs-137 in the shallow zone and in the zone 
at the bottom of the trench structure, and higher risk from Tc-99 and uranium 
in the deeper vadose soil. Remedial actions are needed to add ress the same 
risks as those of 216-8-46, specifically protect ion of groundwater and 
protection against intrusion to contaminants at the bottom of the waste site, 
wh ich cou ld pose a significan t direct contact risk to a potential intruder 
because of the nature of the contaminants (i .e., Cs-1 37 and Sr-90). Because 
the contamination is shallower at the 216-8-20 Trench, remedial actions also 
are needed to address human health and ecological ri sk in the O to 4.6 m (0 to 
15-ft) bgs zone. 

216-B-21 The 2 16-8-21 Trench is a Scavenged TBP The 216-8 -2 1 Trench is analogous to the 2 16-8-46 Crib as indicated by 
back fill ed unlined ditch. Waste Stream process history, contaminant inventory, eflluent volume received, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertical ex tent of contamination: 
153 x 3 x 4 m deep (500 x BY: 1956. The si te I. Received the same waste s tream as 216-8-46 Crib; therefore, the 
10 x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar 
to the top of contamination bismuth phosphate 2. Site construction is similar to 2 16-B-46 Crib despite 216-8-21 being a 
is 3 .7 m ( I 2 ft) . waste from URP 

trench rather than a crib; both are un lined near-surface liquid disposal 

Located in the BC Cribs and 
process waste in the 

sites 
221-U Building. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of 216-8-20 th rough the BY Tank 4 . Both sites are located in 200 East Area; the geology of the two sites is 
through 2 16-8-22 Trenches. Farm tanks before similar 

being discharged to 5. The vertical extent of contamination is expected to be simi lar based on 
the trench. evidence from similar sites investigated (e.g., 216-8-43 through 216-8-

50 Cribs) 

6 Risks are expected to be simi lar to 2 16-8-46 Crib; because the top of 
the contamination is about 3.7 m (12 ft) bgs, human hea lth and 
ecological risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of 
the was te site as evidenced by si mi lar risk at 2 I 6-8-46 Crib 

7. The relative effluen t vo lume discharged to thi s trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 2 16-8 -46 Crib. Roughly half the relative 
vol ume of effluent was sent to the 216-8-2 I Trench; this suggests that 
contaminants remaining in the vadose may not have been nushed 
through the trench and concentrations may exceed those fou nd in 216-
B-46 Crib, which was found to pose a threat to groundwater. This 
impl ies that groundwater protection is needed at this waste site, as it is 
at 216-8-46 Crib 

8. Generally received equiva lent or greater contaminant inventory than 
2 16-8-46 Crib. The 216-8-2 1 Trench received hi gher inven tories of 
uranium and Cs- 137, supporting the need for groundwater protection 
and higher shallow zone and intruder ri sks than the 2 16-8-46 Crib. 

In general, the 216-8-21 Trench is analogous to the 216-8-46 Crib, wi th a 
potential for higher risk from the Cs-1 37 in the shallow zone and in the zone 
at the bottom of the trench structure, and higher risk from uranium in the 
deeper vadose· soil. Remedial actions are needed to address the same risks as 
those of 216-8-46 Crib, specifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste site, which could 
pose a signi ficant direct contact ri sk to a potential intruder because of the 
nature of the contaminants (i.e., Cs-I 37 and Sr-90). Because the 
con tamination is shallower at the 216-8-2 1 Trench, remedial actions also are 
needed to address human health and ecological risk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 

216-B-22 The 2 16-8 -22 Trench is a Scavenged TBP The 2 16-8-22 Trench is analogous to the 216-8-46 Crib as indicated by 
backfi ll ed unlined ditch . Waste Stream process history, contaminant inventory, effluen t volume received, and 
Waste site dimensions are Tank Farm/8, BX, 
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I 53 x 3 x 4 m deep (500 x BY: 1956. The site expected nature and vertical extent of contamination: 
!Ox 13 ft deep). The depth received scavenged I. Received the same waste stream as 216-8-46 Crib; therefore, the 
to the top of contamination bismuth phosphate contaminant types are expected to be very similar 
isJ.7 m(l2 ft). waste from URP 2. Site construction is similar to 216-8-46 Crib despite 216-8-22 being a 

Located in the BC Cribs and 
process waste in the trench rather than a crib; both are unlined near-surface liquid disposal 

Trenches Area and within 
221-U Building. The 

sites 
waste cascaded 

the assembly of 216-8-20 through the BY Tank 3. Waste was received from the same source (221-U) 
through 216-8-22 Trenches. Farm tanks before 4. Both sites are located in 200 East Area; the geology of the two sites is 

being discharged to similar 
the trench. 5. The vertical extent of contamination is expected to be similar based on 

evidence from similar si tes investigated (e.g., 216-B-43 through 
216-8-50 Cribs) 

6. Ri sks are expected to be similar 10 216-8-46 Crib; because the top of 
the contamination is about 3.7 m (12 ft) bgs, human health and 
ecological risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of 
the waste site as evidenced by similar risk at 216-8-46 Crib 

7. The relative effiuent volume di scharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-8-46 Crib. Roughly half the relative 
volume of effluent was sent to the 216-8-22 Trench; this suggests that 
contaminants remaining in the vadose may not have been flushed 
through the trench and concentrations may exceed those found in 2 16-
8-46 Crib, which was found to pose a threat to groundwater. This 
implies that groundwater protection is needed at this waste site, as it is 
at 216-B-46 Crib 

8. Generally received less contaminant inventory than 216-8-46. The 
216-B-22 Trench received higher inventory of uranium, supporting the 
need for groundwater protection . 

In general, the 216-8-22 Trench is analogous to the 216-B-46 Crib, with a 
potential higher risk from uranium in the deeper vadose soil. Remedial 
actions are needed to address the same risks as those of 216-8-46 Crib, 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste site, which could pose a significant 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i.e. , Cs-137 and Sr-90). Because the contamination is 
shallower at the 216-8-22 Trench, remedial actions also are needed to 
address human health and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs 
zone. 
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216-B-23 The 216-8-23 Trench is a Scavenged TBP The 216-8-23 Trench is analogous to the 216-8-46 Crib as indicated by 
backfilled unlined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertical extent of contamination: 
153 x 3 x 5.4 m deep (500 x BY: 1956. The site I . Received the same waste stream as 216-8-46 Crib; therefore, the 
l Ox I 8 ft deep). Includes received scavenged contaminant types are expected to be very similar 
2.4 m (8 ft) of overburden. bismuth phosphate 2. Site construction is similar to 216-B-46 Crib despite 216-8-23 being a 
The depth to the top of waste from URP trench rather than a crib; both are unlined near-surface liquid disposal 
contamination is 5.8 m (19 process waste in the sites 
ft). 221-U Bui lding. The 

3. Waste was received from the same source (221-U) waste cascaded 
Located in the BC Cribs and through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
Trenches Area and within Farm tanks before similar 
the assembly of 216-8-23 being discharged to 5. The vertical extent of contamination is expected to be similar based on 
through 216-B-2 8 and 216- the trench. evidence from similar sites investigated (e.g., 216-B-43 through 216-8-
8-52 Trenches. 50 Cribs) 

6. Risks are expected to be similar to 216-8-46 Crib; because the top of the 
contamination is about 5.8 m (19 ft) bgs, human health and ecological 
risks are not anticipated in the Oto 4.6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of the 
waste site as evidenced by similar risk at 2 16-B-46 Crib 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, simi lar to 216-8-46 Crib. Roughly half the relative volume 
of effluen t was sent to the 216-B-23 Trench; this suggests that 
contaminants remaining in the vadose may not have been nushed through 
the trench and concentrations may exceed those found in 216-B-46 Crib, 
which was found to pose a threat to groundwater. This implies that 
groundwater protection is needed at this waste site, as it is at 216-B-46 
Crib 

8. Generally received equivalent or less contaminant inventory than 216-8-
46 Crib. Even so, the need for groundwater protection.and the possibility 
of shallow zone and intruder risks exists. 

In general, the 216-8-23 Trench is analogous to the 216-8-46 Crib, with a 
potential for reduced risk in the shallow zone and in the zone at the bottom of 
the trench structure, and reduced risk in the deeper vadose soi l. Remedial 
actions are needed to add ress the same risks as those of 216-B-46 Crib, 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste site, which could pose a significant 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i .e., Cs-137 and Sr-90). 

216-B-24 The 216-8-24 Trench is a Scavenged TBP The 216-B-24 Trench is analogous to the 216-8-46 Crib as indicated by 
backfilled unlined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and 
Waste si te dimensions are Tank Farm/B, BX, expected nature and vertical extent of contamination: 
153 x 3 x 5.4 mdeep (500x BY: 1956. The site I. Received the same waste stream as 216-8-46 Crib; therefore, the 
10 x 18 ft deep). Includes received scavenged contaminant types are expected to be very similar 
2.4 m (8 ft) of overburden. bismuth phosphate 2. Site construction is similar to 216-8-46 Crib despite 216-8-24 being a 
The depth to the top of waste from URP trench rather than a crib; both are unlined near-surface liquid disposal 
contamination is 5.8 m ( 19 process waste in the sites 
ft). 221-U Building. The 

3. Waste was received from the same source (221-U) waste cascaded 
Located in the BC Cribs and through the BY Tank 4. Both siles are located in 200 East Area; the geology of the two sites is 
Trenches Area and within Farm tanks before similar 
the assembly of 216-B-23 being discharged to 5. The vertica l extent of contamination is expected to be similar based on 
through 216-8-28 and 216- the trench. evidence from similar sites investigated (e.g., 216-8-43 through 216-8-
B-52 Trenches. 

50 Cribs) 

6. Risks are expected to be similar to 216-8-46 Crib; because the top of the 
contamination is about 5.8 m (19 ft) bgs, human health and ecological 
risks are not expected in the O to 4.6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of the 
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waste s ite as evidenced by similar risk at 2 16-8-46 Crib 

7. The re lative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-8-46 Crib. Roughly half the relative volume 
of effluen t was sen t to the 216-8-24 Trench; this suggests tha t 
contaminants remaining in the vadose may not have been flushed 
through the trench and concentrations may exceed those found in 216-8-
46 Crib, which was found to pose a threat to groundwater. This implies 
that groundwater protection is needed at this waste site, as it is at 216-8-
46 Crib 

8. Generally received equivalent or less contaminan t inventory than 216-8-
46 Crib , except for uranium and roughly four times the quantity of 
plutonium. The need for groundwater protection and the possibility of 
shallow zone and intruder risks exists. 

In general , the 216-8-24 Trench is analogous to the 216-8-46 Crib, with a 
potential for reduced risk in the shallow zone and in the zone at the bottom of 
the trench structure, and reduced risk in the deeper vadose soil. Remedial 
actions are needed to address the same risks as those of 216-8-46 Crib, 
spec ifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste s ite, which could pose a significant 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i.e. , Cs-137 and Sr-90). 

216-B-25 The 216-8-25 Trench is a Scavenged TBP The 216-B-25 Trench is analogous to the 2 16-8-46 Crib as indicated by 
backfilled un I ined ditch. Waste Stream process hi s tory, con taminant inventory, effluent volume received, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertical extent of contamination: 
153 x 3 x 6.2 m deep (500 x BY: 1956. The site l. Received the same waste stream as 216-8-46 Crib; therefore, the 
IO x 20 ft deep). Includes 3 received scavenged contaminant types are expec ted to be very similar 
m (JO ft) of overburden. bismuth phosphate 2. Si te construction is similar to 216-8-46 Crib despite 216-8-25 being a 
The depth to the top of waste from URP 

trenc h rather than a crib; both are un lined near-surface liquid d isposal 
contamination is 5.8 m ( 19 process waste in the sites 
ft). 22 1-U Building. The 

3. Waste was received from the same source (22 l -U) waste cascaded 
Located in the BC Cribs and through the BY Tank 4. Both si tes are located in 200 East Area; the geology of the two sites is 
Trenches Area and within Farm tanks before simi lar 
the assembly of 2 16-8-23 being di scharged to 5. The vertical extent of con tamination is expected to be simi lar based on 
through 216-8-28 and 216- the trench. evidence from simi lar sites investigated (e.g., 216-8-43 through 216-8-
8-52 Trenches. 

50 Cribs) 

6. Risks are expected to be similar to 216-8-46 Crib; because the top of 
the contamination is abou t 5.8 m (19 ft) bgs, human health and 
ecological risks are not expec ted in the O to 4.6 m (0 to 15-ft) zone; risks 
to intruders may be associated with high contamination at the bottom of 
the waste site as ev idenced by similar ri sk at 216-8-46 Crib 

7. The re lati ve effluent vol ume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-8-46 Crib. Roughly half the relative 
volume of effluent was sent to the 216-8-25 Trench; thi s suggests that 
contaminants remaining in the vadose may not have been flushed 
through the trench and concentrations may exceed those found in 216-
B-46 .Crib, wh ich was found to pose a threat to groundwater. This 
implies that ground water protection is needed at this waste site, as it is 
at 216-8-46 Crib 

8. Generally received less contaminant inventory than 216-8-46 Crib. 

In genera l, the 2 16-B-25 Trench is analogous to the 2!6-B-46 Crib, with a 
potentia l for reduced ri sk in the shallow zone and in the zone at the bottom of 
the trench structure, and reduced risk in the deeper vadose soil. Remedial 
actions are needed to address the same risks as those of 216-8-46, 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste si te, which could pose a significant 
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direct contact ri sk to a potential intruder because of the nature of the 
contaminants (i.e., Cs-137 and Sr-90). 

216-B-26 The 216-B-26 Trench is a Scavenged TBP The 216-B-26 Trench is ana logous to the 216-B-46 Crib as indicated by 
backfi lled unlined ditch. Waste Stream process history, contaminant inventory, effluen t volume received, and 
Waste site dimensions are Tank Farm/B, BX, expected nature and vertical extent of contamination: 
153 x 3 x 5.4 m deep (500 x BY: 1956-1957. The l. Received the same waste stream as 216-B-46 Crib; therefore, the 
10 x 18 ft deep). Includes site received contaminant types are expected to be very si milar 
2.4 m (8 ft) of overburden . scavenged bismuth 2. Site construction is similar to 216-B-46 Crib despite 216-B-26 being a 
ll1e depth to the top of phosphate waste trench rather than a crib; both are unlined near-surface liquid disposal 
contamination is 5.8 m (19 from URP process sites 
ft) . However, RLS logging waste in the 221-U 
of the C4 I 9 l borehole Building. The waste 3. Waste was received from the same source (221-U) 

through the trench indicated cascaded through the 4. Both sites are loca ted in 200 East Area ; the geology of the two sites is 

contamination at BY Tank Farm tanks similar 

approximately 3.7 m (12 ft) before being 5. The vertical extent of contamination is expected to be similar based on 
bgs. discharged to the evidence from similar sites investigated (216-B-43 -- 216-B-50 Cribs) 

trench. 6. Ri sks are expected to be similar to 2 16-B-46 Crib; because the top of Located in the BC Cribs and 
Trenches Area and within the contamination is about 3 .7 m (12 ft) bgs, human health and 

the assembly of 2 16-B-23 ecological ri sks are expec ted in the Oto 4 .6 m (0 to 15-ft) zone; risks to 

through 216-B-28 and 216- intruders may be associated with high contamination at the bottom of 

B-52 Trenches. the waste site as evidenced by similar risk at 216-B-46 Crib 

7. The relative effiuent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, s imilar to 2 16-8-46 Crib. Slightly more than half the 
relative vo lume of effiuent was sent to the 216-B-26 Trench; thi s 
suggests that contaminants remaining in the vadose may not have been 
flushed through the trench and concentrations may exceed those fou nd 
in 216-B-46 Crib, wh ich was found to pose a threat to groundwater. 
This implies that groundwater protection is needed at this waste s ite, as 
it is at 216-B-46 Crib 

8. Generally received equiva lent or greater contaminant inventory than . 
216-B-46 Crib. The 216-B-26 Trench recei ved higher inventories of 
uranium and Cs-137 supporting the need for groundwater protection. 

The 216-B-26 Trench was sampled in 2003 and is reported in this document. 
Contaminant Distribution is as follows, 
Sample data revealed that the bottom of the waste site is near 4.5 m (13 ft) 
bgs. The bulk of the contamination was observed at this depth. 
Maximum Cs- 137: 529,00 pCi/g at 4.0- 4 .7 m (13 - t 5.5 11) bgs. 
Maximum Sr-90: 974,000 pCi/g at the same depth. 
Maximum plutoniuin-239/240: 195 pCi/g at the same depth . 
Maximum total uranium: 56.9 mg/kg at the same depth. 
Technetium-99 and nitrate were observed deeper in the vadose zone. 
Maximum Tc-99: 92 pCi/g at about 30.5 m (100 ft) bgs. 
Maximum nitrate: 4,090 mg/kg at the same depth. 
Because contamination starts above 4.6 m (15 ft) bgs, human health risks 
from direct exposure risks are anticipated. Significant contamination exists 
just below the bottom of the trench that cou ld pose risk to intruders . In 
addition, contamination located deeper in the vadose zone poses a potential 
threat to groundwater. Risks associated with this site imply that groundwater 
protection is required and that a lternatives shou ld consider protection against 
inadvertent intruders . 
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216-B-27 The 216-B-27 Trench is a Scavenged TBP The 216-B-27 Trench is analogous to the 216-8-46 Crib as indicated by 
backfilled unlined ditch . Waste Stream process history, contaminant inventory, effluent volume recei ved, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertical extent of contamination : 
153 3 x 5.4 m deep (500 x BY: 1957. The s ite I. Received the same waste stream as 216-8-46 Crib; therefore, the 
IO x I 8 ft deep). Includes received scavenged contaminant types are expec ted to be very si milar 
2.4 m (8 ft) of overburden . bismuth phosphate 2. Site construction is similar to 216-B-46 Crib despi te 216-B-27 being a 
The depth to the top of was te from URP trench rather than a crib; both are unlined near-surface liquid disposal 
contamination is 5.5 m ( 18 process waste in the 

sites 
ft). 221-U Building. The 

3. Waste was received from the same source (221-U) waste cascaded 
Located in the BC Cribs and through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
Trenches Area and within Farm tanks before similar 
the assembly of 216-B-23 being discharged to 5. The vertical exten t of contamination is expected to be similar based on 
through 2 16-B-28 and 216- the trench. evidence from similar si tes investigated (e.g., 216-B-43 through 216-B-
8-52 Trenches. 

50 Cribs) 

6. Risks are expected to be similar to 216-B-46 Crib; because the top of 
the contamination is about 5.5 m (18 ft) bgs, human health and 
ecological risks are not expected in the O to 4.6 m (0 to 15-ft) zone; risks 
to intn1ders may be associated wi th high contamination at the bottom of 
the waste site as evidenced by similar risk at 216-B-46 Crib 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inven tory in the vadose zone may pose a threat to 
grou ndwater, similar to 216-8-46 Crib. About half the relative volume 
of effluent was sent to the 2 16-B-27 Trench; this suggests that 
contaminants remaining in the vadose may not have been flushed 
through the trench and concentrations may exceed those fou nd in 216-
8-46 Crib, which was found to pose a threat to groundwater. This 
implies that groundwater protection is needed at this waste site, as it is 
at 2 16-8-46 Crib 

8. Generally received equ ivalent or lesser contaminant inven tory than 2 16-
8-46 Crib. The 216-B-27 Trench received a higher inventory of 
uranium, though, supporting the need for groundwater protection. 

In general , the 216-8-27 Trench is analogous to the 216-B-46 Crib, with a 
potential higher risk from uranium in the deeper vadose soil. Remed ial 
actions are needed to address the same risks as those of 216-8-46 Crib, 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste site, which could pose a significant 
direct contact ri sk to a potential intruder because of the nature of the 
contaminants (i.e., Cs- 137 and Sr-90). 

216-B-28 The 216-B-28 Trench is a Scavenged TBP The 216-B-28 Trench is analogous to the 216-B-46 Crib as indicated by 
backfilled unlined ditch . Waste Stream process history, contaminant inventory, effluent volume received, and 
Waste si te dimens ions are Tank Farm/B, BX, expected nature and vertical extent of contamination : 
153 x 3 x 3 m deep (500 x BY: 1957. The site I. Received the same waste stream as 216-B-46 Crib; therefore, the 
1 0 x IO ft deep). The depth received scavenged contaminant types are expected to be very simi lar 
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-8-46 .Crib despite 216-8-28 being a 
is 3.7 m (12 ft). waste from URP trench rather than a crib; both are unlined near-surface liquid disposa l 

Located in the BC Cribs and 
process waste in the si tes 
221-U Building. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of216-B-23 through the BY Tank 4 . Both sites are located in 200 East Area; the geology of the two sites is 
through 216-B-28 and 216- Farm tanks before s imilar 
B-52 Trenches. being discharged to 5. The vertical extent of contamination is expected to be s imilar based on 

the trench. evidence from similar sites investigated (e .g., 216-B-43 through 216-B-
50 Cribs) 

6. Risks are expected to be similar to 216-8-46 Crib; because the top of 
the contamination is about 3.7 m (12 ft) bgs, human health and 
ecological risks are expected in the O to 4.6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of 
the waste site as evidenced by similar risk at 216-B-46 Crib 
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7. The relative effiuent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-B-46 Crib. Sl ightly more than half the 
relative volume of effluent was sent to the 216-B-28 Trench; this 
suggests that contaminants remaining in the vadose may not have been 
flushed through the trench and concentrations may exceed those found 
in 216-B-46 Crib, which was found to pose a threat to groundwater. 
This implies that groundwater protection is needed at this waste s ite, as 
it is at 216-B-46 Crib 

8. Genera lly rece ived equivalent or lesser contaminant inventory than 2 I 6-
B-46 Crib. Even so, the need for groundwater protection exists. 

In general, the 2 16-B-28 Trench is analogous to the 216-B-46 Crib. 
Remedial actions are needed to address the same risks as those of 216-B-46 
Crib, specifically protection of groundwater and protection against intrusion 
to contaminants at the bottom of the waste site, wh ich could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 
shallower at the 2 I 6-B-28 Trench, remedial actions also are needed to 
address human health and ecological risk in the O to 4.6 m (0 to 15-ft) bgs 
zone. 

216-B-29 The 216-B-29 Trench is a Scavenged TBP The 216-8-29 Trench is analogous to the 216-B-46 Crib as ind icated by 
backfilled un lined di tch. Waste Stream process history, contaminant inventory, effluent volume received , and 
Was te site dimensions are Tank Farm/B, BX, expec ted nature and vertica l extent of contamination: 
153 x 3 x 3 m deep (500 x BY: I 957. The site I. Received the same waste stream as 216-B-46 Crib; therefore, the 
10 x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar 
to the top of contamination bismuth phosphate 2. Si te construction is similar to 216-B-46 Crib despite 216-B-29 being a 
is 3.7 m (I 2 ft). waste from URP trench rather than a crib; both are unlined near-surface liqu id disposal 

Located in the BC Cribs and 
process waste in the sites 
221-U Bui ld ing. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of 216-B-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
through 216-B-34 Trenches. Farm tanks before similar 

being discharged to 5. The vertica l extent of contamination is expected to be similar based on 
the trench. evidence from similar sites investigated (e .g., 216-B-43 through 216-B-

50 Cribs) 

6. Risks are expected to be similar to 216-B-46 Crib; because the top of the 
contaminat ion is about 3.7 m (12 ft) bgs, human health and ecological 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
may be associated with high contamination at the bottom of the waste 
site as evidenced by similar risk at 216-B-46 Crib 

7. The relative effluent volume discharged to th is trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-B-46 Crib. Slightly more than half the 
relative volume of effluent was sent to the 216-B-29 Trench; this 
suggests tha t contaminants remaining in the vadose may not have been 
flushed through the trench and concentrations may exceed those found in 
2 16-8-46 Crib, which was fo und to pose a threat to groundwater. This 
implies that groundwater protection is needed at this waste site, as it is at 
2 16-8-46 Crib 

8. Generally received equivalent or lesser contaminant inventory than 216-
B-46 Crib. The 2 I 6-B-29 Trench received a higher inven tory of 
uran ium, supporting the need for groundwater protection. 

In general, the 2 16-8-29 Trench is analogous to the 216-8-46 Crib. 
Remedial actions are needed to address the same risks as those of 216-8-46 
Crib, specifica lly protection of groundwater and protection against intrusion 
to contaminants at the bottom of the waste s ite, which could pose a 
significant di rect contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 
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shallower at the 216-8-29 Trench, remedial actions also are needed to 
address human health and ecological risk in the O to 4.6 m (0 to 15-ft) bgs 
zone. 

216-B-30 TI1e 2 16-8-30 Trench is a Scavenged TBP The 216-B-30 Trench is analogous to the 216-B-46 Crib as indicated by 
backfilled unlined ditch . Waste Stream process history, contaminant inventory, emuent volume received, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertical extent of contamination: 
153 x 3 x 3 m deep (500 x BY: 1957. Thesite I. Received the same waste stream as 216-8-46 Crib; therefore, the 
IO x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar 
to the top of con tamination bismuth phosphate 2. Site construction is similar to 216-8-46 Crib despite 2 16-8-30 being a 
is 3.7 m (12 ft). waste from URP trench rather than a crib; both are un lined near-surface liquid disposal 

Located in the BC Cribs and 
process waste in the sites 
221-U Building. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of 216-8-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
through 216-8-34 Trenches. Farm tanks before similar 

being discharged to 5. The vertical extent of contamination is expected to be similar based on 
the trench. evidence from similar sites investigated (e.g., 216-8-43 through 216-B-

50 Cribs) 

6. Risks are expected to be similar to 216-8-46 Crib; because the top of the 
contamination is about 3.7 m (12 ft) bgs, human health and ecological 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
may be associated with high contamination at the bottom of the waste 
site as evidenced by similar ri sk at 216-8-46 Crib 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, s imilar to 216-B-46 Crib. Slightly more than half the 
relative volume of effluent was sent to the 216-8-30 Trench; this 
suggests that contaminants remaining in the vadose may not have been 
nushed through the trench and concentrations may exceed those found 
in 216-8-46 Crib, which was found to pose a threat to groundwater. 
This implies that groundwater protection is needed at this waste site, as 
it is at 216-B-46 Crib 

8. Generally received lesser contaminant inventory than 216-8--46 Crib. 
The 216-8-30 Trench received considerably higher inventories of Cs-
137, supporting the need for intruder protection. 

ln general , the 216-B-30 Trench is analogous to the 216-B--46 Crib. 
Remedial actions are needed to address the same risks as those of 216-8--46 
Crib, specifically protection of groundwater and protection against intrusion 
to contaminants at the bottom of the waste site, which could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i .e., Cs- 137 and Sr-90). Because the contamination is 
shallower at the 216-8-30 Trench, remedial actions also are needed to 
address human health and ecological risk in the O to 4.6 m (0 to 15-ft) bgs 
zone. 
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216-B-31 The 2 I 6-B-31 Trench is a Scavenged TBP The 216-B-3 I Trench is analogous to the 2 16-8-46 Crib as indicated by 
backfilled unlined di tch . Waste Stream process history, contaminant inventory, effl uent volume received, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertical extent of contamination : 
153 x 3 x 3 m deep (500 x BY: 1957. The site I. Received the same waste stream as 2 I 6-8-46 Crib; therefore, the 
IO x 13 11 deep). The depth received scavenged contaminant types are expec ted to be very si milar 
to the top of contamination bismuth phospha te 2. Site construction is similar to 2 I 6-8-46 C rib despite 216-8-31 be ing a 
is 4 m ( 13 ft). waste from URP 

trench rather than a crib; both are unlined near-surface liqu id disposa l 

Located in the BC Cribs and 
process waste in the 

sites 
221-U Building. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of 216-8-28 through the BY Tank 4. Both si tes are located in 200 East Area; the geology of the two sites is 
through 2 I 6-8-34 Trenches. Farm tanks before similar 

being discharged to 5. The vertical extent of contamination is expected to be si milar based on 
the trench. evidence from similar si tes investigated (e.g. , 216-B-43 through 216-B-

50 Cribs) 

6. Risks are expected to be similar to 216-8-46 Crib; because the top of the 
contamination is about 4 m (13 ft) bgs, human health and ecologica l 
risks are expected in the O to 4 .6 m (0 to 15-ft) zone; risks to intruders 
may be assoc iated with high contamination at the bottom of the waste 
site as ev idenced by similar ri sk at 2 16-8-46 Crib 

7. The relative effluent volume di scharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 2 16-8-46 Crib. S lightly more than half the 
relative vo lume of effluent was sent to the 2 16-8-3 1 Trench; thi s 
suggests that contaminants remai ning in the vadose may not have been 
flushed through the trench and concentrations may exceed those found 
in 216-8-46 Crib , which was fo und to pose a threat to groundwater. 
This implies that groundwater protection is needed at this waste site, as 
it is at 2 16-B-46 Crib 

8. Generally received lesser contaminant inventory than 216-B-46 Crib. 

In general, the 2 16-8-31 Trench is analogous to the 216-8-46 Crib. 
Remedial actions are needed to address the same risks as those of 2 16-8-46, 
specifica ll y protection of groundwater and protection against intrusion to 
con taminan ts at the bottom of the waste site, which cou ld pose a s ignificant 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 
sha llower at the 2 16-B-3 l Trench, remedial actio ns a lso are needed to 
address human health and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs 
zone. 

216-B-32 The 2 16-B-32 Trench is a Scavenged TBP The 216-8 -32 Trench is analogous to the 216-8 -46 Crib as indicated by 
backfi lled unlined di tch. Waste Stream process history, contaminant inventory, effl uent volume received, and 
Waste site dimensions are Tank Farm/8, BX, expected nature and vertica l extent of contamination: 
153 x 3 x 3 m deep (500 x BY: I 957. The site I. Received the same waste stream as 2 16-8-46 Crib; therefore, the 
IO x 13 ft deep). The depth received scavenged contaminant types are expected to be very similar 
to the top of contamination bismuth phosphate 2. Site construction is similar to 216-8 -46 C rib despite 21 (;i-8-32 being a 
is 4 m ( I 3 ft) . · waste from URP 

trench rather than a crib; both are un lined near-surface liquid disposal 

Located in the BC Cribs and 
process waste in the si tes 
221-U Bui lding. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of216-B-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
through 216-8-34 Trenches. Farm tanks before similar 

being discharged to 5. The vertical extent of contamination is expected to be similar based on 
the trench. evidence from similar sites investi gated ( e .g., 216-8-43 through 216-8-

50 Cribs) 

6. Risks are expected to be s imilar to 2 16-8-46 Crib; because the top of the 
contamination is about 4.0 m (13 ft) bgs, human health and ecological 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
may be associated with high con tamina tion at the bottom of the waste 
si te as evidenced by similar risk at 2 16-8-46 Crib 
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7. The relati ve efnuent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-8-46 Crib. Slightly more than half the 
relative vo lume of efnuent was sent to the 216-8-32 Trench; this 
suggests that contaminants remaining in the vadose may not have been 
fl ushed through the trench and concentrations may exceed those found 
in 216-8-46 Crib, wh ich was found to pose a threat to groundwater. 
This implies that groundwater protection is needed at this waste site, as 
it is at 216-8-46 Crib 

8. Generall y received lesser contaminant inventory than 2 16-8-46 Crib. 

In general, the 2 I 6-8-32 Trench is analogous to the 216-8-46 Crib. 
Remedial actions are needed to address the same risks as those of 216-8-46 
Crib, specifica lly protec tion of groundwater and protection against intrusion 
to contaminants a t the bottom of the waste si te, which could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs-1 37 and Sr-90). Because the contamination is 
shallower at the 216-8-32 Trench, remedial ac tions also are needed to 
address human heal th and ecologica l ri sk in the Oto 4.6 m (0 to 15-fl) bgs 
zone. 

216-B-33 The 216-8-33 Trench is a Scavenged TBP The 216-8-33 Trench is analogous to the 216-8-46 Crib as indicated by 
backfilled unl ined d itch. Waste Stream process history, contaminant inventory, effl uent volume received , and 
Waste site dimensions are Tank Farm/8, BX, expec ted na ture and vert ical exten t of contamination : 
153 x 3 x 3 m deep (500 x BY: 1957. The site I. Received the same waste stream as 216-8-46 Crib ; therefore, the 
10 x 13 fl deep). The depth received scavenged contaminan t types are expected to be very similar 
to the top of contamination bismuth phosphate 2. Site construc tion is similar to 216-8-46 Crib despi te 216-8-33 being a 
is 4 m (13 fl). waste from URP trench rather than a crib; both are unlined near-surface liquid disposal 

Located in the BC Cribs and 
process waste in the sites 
22 1-U Building. The 

Trenches Area and within waste cascaded 3. Waste was received from the same source (221-U) 
the assembly of 216-8-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
through 2 I 6-8-34 Trenches. Farm tanks before similar 

being discharged to 5. The vertica l exten t of contamination is expected to be similar based on 
the trench. evidence from similar sites investigated (e.g., 2 I 6-8-43 through 2 I 6-B-

50 Cribs) 

6. Risks are expected to be similar to 2 16-8-46 Crib; because the top of 
the contamination is about 4.0 m (13 ft) bgs, human health and 
ecologica l risks are expected in the Oto 4 .6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of 
the waste site as evidenced by simi lar risk at 216-8-46 Crib 

7. The re lati ve effluent volume discharged to th is trench suggests that 
contaminant inven tory in the vadose zone may pose a threat to 
groundwater, s imilar to 216-8-46 Crib . About ha lf the relati ve volume 
of effluent was sent to the 216-8-33 Trench ; this suggests that 
contaminants remaining in the vadose may not have been flushed 
through the trench and concentrations may exceed those found in 216-
B-46 Crib, which was found to pose a threai to groundwater. This 
implies that groundwater protection is needed at this waste site, as it is 
at 2 16-8-46 Cri b 

8. Genera ll y received lesser contaminant inventory of mobi le constituents 
than 2 16-8-46 Crib; also received a higher inventory of Cs-137, which 
would imply a greater risk to humans from direc t exposure, to 
ecologica l receptors, and to in truders. 

ln general, the 216-8-33 Trench is analogous to the 216-8-46 Crib . 
Remedial actions are needed to address the same risks as those of 216-8-46 
Crib, specifica lly protection of groundwater and protection against intrusion 
to contaminants at the bottom of the waste si te, which could pose a 
sign ificant d irect contac t risk to a potential in truder because of the nature of 
the contaminants (i.e ., Cs-137 and Sr-90). Because the contamination is 
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shallower at the 216-B-33 T rench, remed ial acti ons also are needed to 
address human hea lth and ecological ri sk in the O to 4.6 m (0 to 15-ft) bgs 
zone. 

216-B-34 n,e 216-B-34 Trench is a Scavenged TBP The 216-B-34 Trench is ana logous to the 216-B-46 Crib as indicated by 
backfi lled unlined di tch. Waste Stream process history, contaminan t inventory, effluent volume received, and 
Waste site dimens ions are Tank Farm/B, BX, expec ted nature and vertica l extent of contamination : 
I 53 x 3 x 3 m deep (500 x B Y: 1957. The site I. Received the same waste stream as 2 I 6-B-46 Crib; therefore, the 
IO x 13 ft deep). The depth received scavenged con taminan t types are expec ted to be very similar 
to the top of contamination bismu th phosphate 2. Site construc ti on is sim ilar to 216-B-46 Crib despite 2 16-B-34 being a 
is4 m ( l 3 ft). waste from URP trench rather than a crib; both are unlined near-surface liquid disposal 

Located in the BC Cribs and 
process waste in the sites 
22 1-U Build ing. The 

Trenches Area and withi n waste cascaded 3. Waste was received fro m the same source (221-U) 
the assembly of 216-B-28 through the BY Tank 4. Both sites are located in 200 East Area; the geology of the two sites is 
through 2 16-B-34 Trenches. Farm tanks before similar 

being d ischarged to 5. The vertica l extent of contamination is expected to be similar based on 
the trenc h. evidence from similar s ites investigated (e.g., 216-B-43 through 2 I 6-B-

50 Cribs) 

6. Risks are expec ted to be s imilar to 2 16-B-46 Crib; because the top of the 
contaminati on is about 4.0 m (13 ft) bgs, human hea lth and ecologica l 
risks are expected in the O to 4 .6 m (0 to 15-ft) zone; ri sks to intruders 
may be assoc iated wi th high contamination at the bottom of the waste 
site as ev idenced by similar risk at 2 16-B-46 Crib 

7. The re lati ve efn uent volume discharged to th is trenc h suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, s imilar to 2 16-8-46 Crib. Slightly more than half the 
relative volume of effluent was sent to the 2 16-B-34 Trench; this 
suggests that contaminan ts remaining in the vadose may not have been 
nushed through the trenc h and concen trations may exceed those found 
in 216-B-46 Crib, wh ic h was found to pose a threat to groundwater. 
This imp li es that groundwater protection is needed at thi s waste s ite, as 
it is at 2 16-B-46 Crib 

8. Generally received lesser contaminant inventory than 2 16-B-46 Crib. 
The 216-B-34 Trench received a higher inventory of nitra te, supporting 
the need for groundwater protection . 

In general, the 216-8-34 Trench is analogous to the 216-B-46 Crib . 
Remedial actions are needed to address the same risks as those of216-B-46 
Crib, spec ifical ly protec tion of groundwater and protection against intrusion 
to contaminants at the bottom of the waste si te, which could pose a 
signi ficant direct contact risk to a potentia l intn,der because of the nature of 
the conta minants (i.e., Cs-137 and Sr-90). Because the contamination is 
shallower at the 2 16-B-34 Trench, remedia l acti ons also are needed to 
address human heal th and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs 
zone. 

2 16-B-42 The 2 16-B-42 Trench is a Scavenged TBP The 2 16-B-42 Trench is ana logous to the 2 16-B-46 Crib as indicated by 
backfi lled unlined ditch. Waste Stream process history,"contaminant inventory, effl uent volume received, and 
Waste s ite dimens ions are Tank Farm/B, BX, expected nature and vertica l extent of contamination: 
77 x 3 x 3 m deep (252 x I 0 BY: I 955. The site I. Received the same waste s tream as 2 16-B-46 Crib; therefore, the 
x 13 ft deep). The depth to received scavenged conta minant types are expec ted to be very similar 
the top of contamination is bismuth phosphate 2. Site construction is similar to 216-B-46 Crib despite 2 16-8-42 being a 
3 m (10ft). waste fro m URP 

trench rather than a crib ; both are unlined near-surface liquid disposal 

Located approximately 167 
process waste in the 

sites 
22 1-U Building. The 

m (550 ft) from the BX waste cascaded 3. Waste was received fro m the same source (22 1-U) 
Tank Farm tanks and through the BY Tank 4. Both sites are located in 200 East Area in proximity to each other; the 
associated with the Farm tanks before geology of the two sites is similar 
assembly of216-B-35 being discharged to 5. The vertica l ex ten t of contamination is expected to be similar based on 
through 2 16-B-42 C ribs. the trench . evidence fro m similar s ites investigated (e.g., 216-B-43 through 2 I 6-B-

50 Cribs) 
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6. Risks are expected to be similar to 216-B-46 Crib; because the top of the 
contamination is about 3.0 m ( IO ft) bgs, human health and ecological 
risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to intruders 
may be associated with high contamination at the bottom of the waste 
site as ev idenced by similar risk at 216-B-46 Crib 

7. The re lative effluent volume di scharged to thi s trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-B-46 Crib. About half the relative volume 
of effl uent was sent to the 216-B-42 Trench ; this suggests that 
contaminan ts remaining in the vadose may not have been !lushed 
through the trench and concentrations may exceed those found in 21 6-B-
46 Crib , which was found to pose a threat to groundwater. This implies 
that groundwater protection is needed at this waste s ite, as it is at 216-B-
46 Crib 

8. General ly received a lesser con taminant inventory than 216-B-46 Crib. 
The 216-B-42 Trench received a higher inventory of uranium, 
supporting the need for groundwater protection. 

In general, the 216-B-42 Trench is analogous to the 216-8-46 Crib . 
Remedial ac tions are needed to address the same risks as those of 2 16-B-46 
Crib, specifically protection of groundwater and protec tion against intrusion 
to contaminants at the bottom of the waste site, which could pose a 
s ignificant direct contact ri sk to a potential intruder because of the nature of 
the contaminants (i.e ., Cs- 137 and Sr-90). Because the contamination is 
shallower at the 216-B-42 Trench, remedial actions also are needed to 
address human health and ecological ri sk in the Oto 4.6 m (0 to 15-ft) bgs 
zone. 

216-B-43 The 2 16-8-43 Crib consists Scavenged TBP The 216-8-43 Crib is analogous to the 2 16-B-46 Crib as indicated by process 
of fo ur 1 .2 m ( 4 fi) diameter Waste Stream history, contaminant inventory, effluent vo lume rece ived, and sampling data 
x 1.2 m (4 ft) long concrete The 216-B-43 Crib coll ec ted under DOE/RL-88-32 and reported in DOE/RL-92-70; a risk 
cul verts, buried vertically received URP/ assessment is provided in Appendix C of th is FS: 
with centers spaced 4.6 m scavenged liquid I. Received the same waste stream as 2 r6-B-46 Crib ; therefore, the 
( 15 ft) apart . Construction extraction waste contaminant types are expected to be very similar 
data indicate that the crib is routed via BY Tank 2. S ite construction is the same as 216-B-46 Crib 
in a 9.1 x 9.1 x 4.6 m deep Farm. Cribs B-43 to 
(30- x 30- x 15-ft deep) 8-50 were stabili zed 3. Waste was received from the same source (221-U) 

excavation. Sample data together in 1975 with 4. Both si tes are located in 200 East Area in proximity to each other; the 

collected in 1993 confi rm 0.3 m (1 ft) clean geology of the two sites is similar 

that the bottom of the soil. Contaminated 5. The vertical extent of contamination is s imilar based on characterization 
excavation after soil from UPR-200- evidence from this site; contaminants were found mainly in a zone from 
stabilization (i .e., addition E-89 was 5.6 to 9.8 m ( 18.5 to 32 fi) bgs (this was a shallow borehole; based on 
of 3 ft of c lean soil) is about consolidated onto the 216-8-49 Crib, which was drilled to the water table as representative of 
5.4 m (18 ft). 2 16-B-43 to the deep zone for the other sites in the 216-B-43 through 216-B-50 

216-B-50 Cribs and Cribs series of cribs, thi s zone would be expected to be about 15 m (50 
Located approximately 61 covered with 0.6 m fi) bgs; Tc-99 and nitrate are expected to be fo und throughout the 
m (200 ft) from the BY (2 ft) of clean fill in vadose zone 
Tank Farm tanks and 1991. Risks are similar to 21 6-B-46 Crib ; because the top of the · assoc iated with the 6. 

assembly of 2 16-B-43 contamination is about 5.4 m (18 ft) bgs, direc t contact human health 

through 2 16-B-50 Cribs. risk and ecological ri sk are not anticipated; intruder ri sk is a concern 

7. The relative effluent volume di scharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-B-46 Crib. About one-third the relative 
volume of effluent was sent to the 216-B-43 Crib; this suggests that 
contaminants remaining in the vadose may not have been flushed 
through the crib and concentrations may exceed those found in 216-B-
46 Crib, which was found to pose a threat to groundwater. This implies 
that groundwater protection is needed at this waste site, as it is at 216-B-
46 Crib 

8. Genera lly received equivalent or less contaminant inventory than 216-
B-46 Crib, except for more Cs- 137 and cyanide, supporting the need fo r 
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intruder and groundwater protection. 

In general, the 2 16-B-43 Crib is analogous to the 216-B-46 Crib. Remed ial 
actions are needed to add ress the same risks as those of 216-B-46 Crib, 
spec ifica lly protection of groundwater and protec tion against intrusion to 
contaminants at the bottom of the waste s ite, which could pose a significan t 
direct contac t risk to a potenti al intruder because of the natu re of the 
contaminants (i .e., Cs-137 and Sr-90). 

216-B-44 The 2 16-B-44 Crib consists Scavenged TBP The 216-B-44 Crib is analogous to the 216-B-46 Crib as ind icated by process 
of fou r 1.2 m (4-ft)- Waste Stream hi story, contaminant inventory, effluent vo lume received, and sampling data 
diameter x 1.2 m (4-ft) long The 2 16-B-44 Crib collected under DOE/RL-88-32 and reported in DOE/RL-92-70; a risk 
concrete culverts, buried received URP/ assessment is provided in Appendix C of this FS: 
vertically with centers scavenged liqu id l. Received the same was te stream as 216-B-46 Crib; therefore, the 
spaced 4.6 m ( 15 ft) apart in extraction waste contami nan t types are expected to be very simi lar 
a 9. 1 x 9.1 x 4.6 m deep rou ted via BY Tank 2. Site construction is the same as 216-B-46 Crib 
(30- x 30- x 15-fl deep) Farm. The 216-B-43 
excavation. The depth to to 2 16-B-50 Cribs 3. Waste was received from the same source (221-U) 

the top of contamination is were s tabilized 4. Both si tes are located in 200 East Area in proximity to each other; the 

5.5m( l8ft). together in 1975 with geology of the two si tes is simi lar 

Sample data collec ted in 
0.3 m (l 11) clean 5. The vertical extent of contamination is similar based on characterization 
soil. Contaminated evidence from thi s site; contaminants were found mainly in a zone from 

1993 confirm that the soil from UPR-200- 5.8 to 9.6 m (19 to 31 .5 ft) bgs (this was a shallow borehole; based on 
bottom of the excavation E-89 was 2 16-B-49 Crib, which was drilled to the water table as representative of 
after stabili zation consolidated onto the the deep zone for the other sites in the 216-B-43 through 216-B-50 
(i .e., add ition of 3 f1 of 216-8-43 to Cribs series of cribs, thi s zone would be expected to be about 15 m (50 
clean soil) is about l 8 11. 216-8-50 Cribs and 11) bgs; Tc-99 and nitrate are expected to be found throughout the 

Located approximately 91 covered with 0.6 m vadose zone 

m (300 ft ) from the BY (2 ft) of clean fill in 6. Risks are similar to 216-B-46 Crib; because the top of the 
Tank Farm tanks and 1991. contamination is about 5.4 m (18 fl) bgs, direct contact human health 
associated with the risk and ecologica l risk are not anticipated; intruder risk is a concern 
assembly of 2 16-8-43 7. The relative effluent vo lume discharged to this crib suggests that 
through 2 16-8-50 Cribs. contaminant inventory in the vadose zone may pose a threat to · 

groundwater, similar to 2 16-B-46 Crib. Sl igh tly less relative vo lume of 
effluent was sen t to the 2 16-B-44 Crib; this suggests that contaminants 
remaining in the vadose may not have been flushed through the crib and 
concentrations may exceed those found in 216-B-46 Crib , which was 
found to pose a threa t to groundwater. TI1is implies that groundwater 
protection is needed at thi s waste site, as it is at 216-B-46 Crib 

8. Genera lly received equivalent or greater con taminan t inventory than 
216-B-46 Crib. The 216-B-44 Crib received considerably higher 
inventories Cs-1 37 and Sr-90, supporting the need fo r intruder 
protection. 

ln general, the 2 16-B-44 Crib is ana logous to the 216-B-46 Crib. Remedial 
actions are needed to add ress the same risks as those of 2 I 6-B-46 Crib, 
speci fically protection of gro undwater and protection aga inst intrusion to 
contaminants at the bottom of t~e waste site, which could pose a significant 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i .e. , Cs-137 and Sr-90). 

216-B-45 The 216-B-45 Crib consists Scavenged TBP The 216-B-45 Crib is analogous to the 216-B-46 Crib as indicated by process 
of fou r I .2 m (4-ft)- Waste Stream hi story, contaminant inventory, effluen t volume received, and sampling data 
diameter x I .2 m (4-fl) long The 216-B-45 Crib collected under DOE/RL-88-32 and reported in DOE/RL-92-70; a risk 
concrete culverts, buried received URP/ assessmen t is provided in Appendix C of this FS: 
vertically with cen ters scavenged liquid 1. Received the same waste s tream as 216-B-46 Crib; therefore, the 
spaced 4.6 m (15 ft) apart in extraction waste contaminant types are expec ted to be very similar 
a 9. 1 x 9.1 x 4.6 m deep rou ted via BY Tank 2. Site construction is the same as 216-B-46 Crib 
(30- x 30- x 15-ft deep) Farm. The 216-B-43 
excavation. A light chain to 2 16-B-50 Cribs 3. Waste was received from the same source (22 1-U) 

outlines the group of cribs. were stabi Ii zed 4. Both si tes are located in 200 East Area in proximity to each other; the 
The estimated depth to the together in 1975 with geo logy of the two sites is si milar 
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lop of contamination is 5.2 0.3 m ( I ft) clean 5. The verti cal extent of con tami nation is similar based on characterization 
m (17 ft). soil. Contaminated evidence from this site; contaminants were fo und mainly in a zone from 

soi l from UPR-200- 5.2 to 9 m ( 17 to 29.5 ft) bgs (this was a shallow borehole; based on 216-Located approximately 11 4 E-89 was 8-49 Crib, which was drilled to the water table as represen tative of the m (375 ft) fro m the BY consolidated on to the deep zone fo r the other sites in the 216-8-43 through 216-8-50 Cribs Tank Farm tanks and 2 16-8-43 to series of cribs, thi s zone would be expected to be about 15 m (50 ft) bgs; assoc iated with the 216-8-50 Cribs and Tc-99 and ni trate are expected lo be found thro ughout the vadose zone assembly of 2 16-8-43 covered with 0.6 m 
through 2 16-8-50 Cribs. (2 ft) of clean Ji ll in 

6. Ri sks are similar to 2 16-8-46 Crib; because the top of the contamination 

1991. 
is about 5.2 m(17 ft) bgs, direct contact human health risk and 
eco logica l risk are not an ticipated; intruder ri sk is a concern 

7 . The relative effluent volume discharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, simi lar to 216-8-46 Crib. Slightly less rel ative volume of 
emuen t was sent to the 216-8-45 Crib; this suggests that con taminants 
remai ning in the vadose may not have been flushed through the crib and 
concentrati ons may exceed those fo und in 2 16-8-46 Crib, which was 
found to pose a threat to groundwater. This implies that groundwater 
protection is needed at this waste site, as it is at 2 16-8-46 Crib 

8. General ly received less contaminant inven tory than 2 16-8-46 Crib 
except for considerably higher inventories ofCs-137 and Sr-90, 
supporting the need for intruder protection . 

ln general, the 216-B-45 Crib is analogous to the 2 16-8-46 Crib. Remedial 
act ions are needed to address the same risks as those of216-B-46 Crib, 
specifical ly protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste si te, which could pose a sign ifican t 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i.e., Cs- 137 and Sr-90). 

216-B-47 The 2 16-8-47 Crib has four Scavenged T8P The 216-B-47 Crib is analogous to the 216-B-46 Crib as indicated by process 

1.2 m (4-ft)-diameter x Waste Stream his tory, contaminant inventory, emuent volume received, and sampling data 

1.2 m (4-ft) long concrete The 2 16-B-47 Crib collected under DOE/RL-88-32 and reported in DOE/ RL-92-70; a risk 

cu lverts, buried vertica lly received URP/ assessment is provided in Appendi x C of this FS: 

with centers spaced 4.6 m scavenged liquid I. Received the same waste stream as 216-8-46 Crib; therefore, the 
(1 5 ft) apart in a 9.1 x 9.1 x extraction waste contaminant types are expected to be very simi lar 
4 .6 m deep (30- x 30- x routed via BY Tank 2. S ite construction is the same as 2 16-8-46 Crib 
15-ft deep) excavation. Farm. The 2 16-B-43 

3. Waste was received from the same source (221-U) 
Es timated depthto the top of to 2 16-B-50 Cribs 
contamination is 6.4 m (2 1 were stabilized 4 . Both s ites are located in 200 East Area in proximity to each other; the 

ft). together in 1975 with geology of the two si tes is similar 

OJ m ( I ft) clean 5 . The vertical extent of contamination is s imilar based on characterization 
Located approxi mately 61 soil. Contaminated ev idence fro m this site; contaminants were found mainly in a zone from 
m (200 ft) from the BY soi l from UPR-200- 6.4 to I 0.7 m (21 to 35 ft) bgs (th is was a shallow borehole; based on 
Tank Farm tanks and E-89 was 2 I 6-B-49 Crib, which was drilled to the water table as representati ve of 
assoc ia ted with the consolidated onto the the deep zone for the other sites in the 216-8-43 through 2 16-8-50 
assembly of 2 16-8-43 216-B-43 to Cribs series of cribs, thi s zone would be expected to be about 15 m (50 
through 216-8-50 Cribs. 2 16-B-50 Cribs and ft) bgs; Tc-99 and nitrate are expected to be fo und throughout the 

covered with 0.6 m vadose zone 

(2 ft) of clean fill in 6. Risks are similarto 216-8-46 Crib; because the top of the contamination 
199 1. A li ght chain is about 6.4 m (21 ft) bgs, direct contact human health risk and 
outlines the group of ecological ri sk are not anticipated; intruder risk is a concern 
cribs. 7. The relative effluent volume discharged to this crib suggests that 

contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-B-46 Crib . Sligh tly less relative vo lume of 
effl uent was sent to the 216-8-47 Crib; thi s suggests that contaminants 
remaining in the vadose may not have been flushed through the trench 
and concentrations may exceed those found in 216-8-46 Crib, which 
was found to pose a threat to groundwater. This implies that 
groundwater protection is needed at this waste s ite, as it is at 216-8-46 
Crib 
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8. Generally received less contaminan t inventory than 2 16-8-46 Crib. 

In general, the 2 16-8-47 Crib is analogous to the 216-8-46 Crib. Remed ia l 
actions are needed to address the same risks as those of2 16-B-46 Crib , 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste site, which could pose a significant 
direct contact risk to a potential intruder because of the nature of the 
contaminants (i.e., Cs-137 and Sr-90). 

216-B-48 The 216-8-48 Crib consists Scavenged TBP The 216-8-48 Crib is analogous to the 216-B-46 Crib as indicated by process 
of four 1.2 m ( 4-li)- Waste S tream hi story, con taminant inventory, effluen t volume received, and sampling data 
diameter x 1.2 m (4-ft) long The 2 16-8-48 Crib coll ected under DOE/RL-88-32 and reported in DOE/RL-92-70; a risk 
concrete culverts, buried received URP/ assessment is provided in Appendix C of this FS: 
vertica lly with centers scavenged liquid I. Received the same was te stream as 216-8-46 Crib; therefore, the 
spaced 4.6 m ( 15 ft) apart in extrac ti on waste contaminant types are expected to be very similar 
a 9.1 x 9. 1 x 4.6 m deep routed via BY Tank 2. Site construction is the same as 216-8-46 Crib 
(30- x 30- x 15-ft deep) Farm. The 216-B-43 
excavation. The depth to to 216-8-50 Cribs 3. Waste was received fro m the same source (221 -U) 

the top of contamination is were stabili zed 4. Both sites are located in 200 East Area in proximity to each other; the 

5.3 m (17.5 ft) . together in 1975 with geology of the two si tes is simi lar 

Located approximately 9 1 
0 .3 m (I ft) clean 5. The vertica l extent of contamination is similar based on characterization 
soil. Contaminated ev idence from thi s s ite ; contaminants were found mainly in a zone fro m 

m (300 ft) from the BY soil from UPR-200- 5.2 to 9.8 m ( 17 to 32 ft) bgs (thi s was a shallow borehole; based on 
Tank Farm tanks and E-89 was 216-8-49 Crib, which was drilled to the water table as representative of 
associated with the consolidated onto the the deep zone for the other s ites in the 216-8-43 through 216-B-50 Cribs 
assembly of 2 16-8-43 2 16-8-43 to series of cribs, this zone would be expected to be about 15 m (50 tl) bgs; 
through 216-8-50 Cribs. 2 16-8-50 Cribs and Tc-99 and nitrate are expec ted to be found throughout the vadose zone 

covered with 0.6 m 6. Risks are similar to 2 16-8-46 Crib; because the top of the contaminat ion 
(2 ft) of clean fil l in is about 5.3 m (17.5 ft) bgs, direct con tact human health risk and 
1991. A light chain ecologica l ri sk are not anticipated; intruder ri sk is a concern 
outlines the group of 

7 . The rela ti ve emuent volume di scharged to this crib suggests that 
cribs. 

contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 216-B-46 Crib. Approximately ha lf the relati ve 
volume ofefnuent was sent to the 2 16-8-48 Crib; this suggests that 
contaminants remaining in the vadose may not have been nushed 
through the crib and concentrations may exceed those found in 2 16-8-46 
Crib, wh ich was found to pose a threat to groundwater. This implies 
that groundwater protection is needed at this waste si te, as it is at 2 16-B-
46 Crib 

8. Genera lly received less contaminant inventory than 216-8-46 Crib. The 
216-8-48 Crib received higher inventories of Tc-99 and Cs-1 37, 
supporting the need for intruder protec ti on . 

In general , the 216-B-48 Crib is ana logous to the 216-8-46 Crib. Remedial 
actions are needed to add ress the same risks as those of 216-8-46 Crib, 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste site, which could pose a significant 
direct contact ri sk to a potential intruder because of the nature of the 
contaminants (i.e., Cs-137 and Sr-90). 
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216-B-49 The 216-8-49 Crib consists Scavenged TBP The 216-B-49 Crib is analogous to the 216-B-46 Crib as indicated by process 
of fou r 1.2 m ( 4-ft)- Waste Stream hi story, con taminant inventory, em uent volume received, and sampling data 
d iameter x 1.2 m (4-ft) long The 2 16-B-49 C rib collec ted under DOE/RL-88-32 and reported in DOE/RL-92-70; a risk 
concrete cu lverts, ,buried received URP/ assessment is provided in Append ix C of this FS : 
vertically with centers scavenged liquid I. Received the same waste stream as 216-B-46 Crib; therefore, the 
spaced 4.6 m (15 ft) apart in extraction waste contaminant types are expec ted to be very similar 
a 9.1 x 9. 1 x 4.6 m deep routed via BY Tank 2. Site construction is similar to 216-B-46 Crib 
(30- x 30- x 15-ft deep) Farm. The 216-B-43 
excavation. The depth to to 216-8-50 Cribs 3. Waste was received from the same source (221-U) 

the top of contaminati on is were stabi li zed 4. Both sites are located in 200 East Area in proximity to each other; the 

5 m (16.5 ft). together in 1975 with geology of the two si tes is simila r 

Located approximately 114 
0.3 m (1 ft) c lean 5. The verti cal extent of con tamina tion is simi lar based on characterization 
soi l. Contaminated evidence fro m th is site; contami nants were found mainly in a zone from 

m (375 ft) from the BY soi l from UPR-200- 5 to 14.9 m ( 16.5 to 49 ft) bgs (thi s was dri ll ed to the water table; Tc-99 
Tank Farm tanks and E-89 was and ni trate were fo und throughout the vadose zone) 
associated with the consolidated onto the Risks are similar to 2 16-B-46 Cri b; because the top of the contamination assembly of 216-B-43 6. 

216-B-43 to is about 5 m ( 16.5 ft) bgs, direct con tact human health ri sk and through 216-B-50 Cribs. 2 16-B-50 Cribs and ecological risk are not anticipated ; intruder ri sk is a concern 
covered with 0.6 m 

7. Mobile contaminants, such as nitrate and Tc-99, were found throughout 
(2 ft) of clean fill in 
1991. A ligh t chain 

the vadose zone, suggesting the need for groundwater protection 

outli nes the group of 8. Genera ll y received equiva lent or greater contaminant inventory than 

cribs. 2 16-8-46 Crib. The 2 16-8-49 Crib received higher inventori es of 
uranium, Cs-137, Sr-90 and nitrate, supporting the need for intruder and 
groundwater protection. 

In general , the 2 I 6-8-49 Crib is analogous to the 2 I 6-8-46 Crib. Remedial 
actions are needed to add ress the same risks as those of2 I6-B-46 Crib, 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste si te, which could pose a significant 
d irect contac t risk to a potential intruder because of the nature of the 
contami nants (i. e., Cs-I 37 and Sr-90). 

216-B-5 1 The 216-B-51 French Drain Scavenged TB P The 2 I 6-B-5 1 French Drain is ana logous to the 216-8-46 Crib as indicated 
is a 1.5 m (5-ft) diameter Waste Stream by process history, contaminant inventory, eflluent vol ume received, and 
concrete pipe extending 0.3 Tank Farm/BY: expected nature and vertical exten t of contamination : 
m ( I ft) above ground and I 956-1958 . The site I. Received the same waste stream as 216-B-46 Crib; therefore, the 
4.3 m (14 ft) below ground. received scavenged contaminant types are expec ted to be very simi lar 
The pipe is fi lled with 4 m bismuth phosphate 2. Site construction is simi lar to 216-B-46 Crib although it is a French 
( 13 ft) of gravel. The depth waste from URP drain rather than a crib 
to the top of contamination process was te in the 

3. Waste was received from the same source (221 -U) is 4.0 m ( 13 ft) (estimated). 22 1-U Building. The 
waste cascaded 4. Both s ites are located in 200 East Area in proximity to each other; the 

It is an isolated waste site through the BY Tank geology of the two sites is simi lar 
that is more than 213 m Farm tanks before 5. The vertical extent of contamination is expected to be similar (or less) 
(700 ft) from the BY Tank being discharged to based on evidence from similar sites investigated (e.g., 216-8-43 
Farm tanks. the French d ra in . through 216-B-50 Cribs) 

Very li tt le da ta are 6. Risks are expected to be si milar to but less than for the 216-B-46 Crib; 

avai lable to eva luate because the top of the contamination is about 4.9 m ( 16 ft) bgs, human 

this site. health and ecological risks are not expec ted in the Oto 4.6 m (0 to 15-ft) 
zone; risks to intruders may be associated with high contaminati on at the 
bottom of the was te site as evidenced by similar risk at 216-B-46 Crib 

7. The relative effiuent volume di scharged to this waste site suggests that 
contaminant inven tory in the vadose zone does not pose a threat to 
groundwater. Much less re lative vo lume ofefll uent was sent to the 216-
8 -51 French Drain. 

8. Very li ttle con taminant inventory data are available; however, it is 
believed that the 216-B-5 1 French Dra in received substanti ally lesser 
contaminant inventory than 216-B-46 Crib. 

In genera l, the 216-B-5 1 French Drain is bounded by the 216-8-46 Crib. 
Remedial ac ti ons are expect to be less than those fo r the 216-B-46 Crib. It 
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should not be necessary to provide groundwater protection and protection 
aga inst intrusion. Contaminant concentrations are expected to be low and 
decay to PRG within I SO yr. 

216-B-52 The 216-B-52 Trench is a In-Tank Scavenged The 2 16-B-52 Trench is analogous to the 216-B-46 Crib as indicated by 
backfilled un lined ditch. Waste Stream process history, contaminant inventory, effluent volume received, and 
Was te s ite dimensions are Tank Farm/B, BX, expected nature and vertica l extent of contamination : 
177 x 3 x 3 m deep (580 x BY: 1957-1958. The I. Received the same waste stream as 2 16-B-46 C rib ; therefore, the 
10 x 10 ft deep). The depth si te received contaminan t types are expected to be very simi lar 
to the top of contamination scavenged bismuth 2. Si te construction is simi lar to 2 16-B-46 Crib despite 216-B-52 being a 
is 3.7 m (12 ft). phosphate waste trench rather than a crib; both are un I ined near-surface liquid disposal 

Located in the BC Cribs and 
from URP process sites 
waste in the 221-U 

Trenches Area and within Building. The waste 3. Waste was received from the same source (221-U) 
the assembly of 216-B-23 cascaded through the 4. Both si tes are located in 200 East Area; the geology of the two sites is 
through 2 16-B-28 and 216- BY Tank Farm tanks similar 
B-52 Trenches. before being 5. The vert ical extent of contamination is expected to be similar based on 

discharg_ed to the evidence from similar sites investigated (e.g. , 216-B-43 through 216-B-
trench. 50 Cribs) 

6. Risks are expected to be similar to 2 16-B-46 Crib; however, because the 
top of the contamination is about 3.7 m ( 12 ft) bgs, human health and 
ecological ri sks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to 
intruders may be associated with hi gh contamination at the bottom of 
the waste site as evidenced by similar ri sk at 216-B-46 Crib 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to 2 16-B-46 Crib . Slightly less relative volume of 
effluent was sent to the 2 16-B-52 Trench; thi s suggests that 
contaminants remaining in the vadose may no t have been Oushed 
through the trench and concentrations may exceed those found in 216-B-
46 Crib. which was found to pose a threat to groundwater. This implies 
that groundwater pro tection is needed at this waste site, as it is at 216-B-
46 Crib 

8. Generally received greater contaminant inventory than 216-B-46 Crib. 
The 216-B-52 Trench rece ived higher inventories of Cs-137, Tc-99, 
nitrate and cyanide, support ing the need for groundwater protection and 
the poss ibili ty of even hi gher shallow zone and in truder risks than the 
216-B-46 Crib. 

In general, the 216-8-52 Trench is analogous to the 216-B-46 Crib, with a 
potential for higher ri sk from the Cs-1 37 in the shallow zone and in the zone 
at the bottom of the trench structure, and higher risk from Tc-99, cyanide and 
nitrate in the deeper vadose soil. Remedia l actions are needed to address the 
same risks as those of 216-8-46 Crib, specifically protection of groundwater 
and protection against intrusion to contaminants a t the bottom of the waste 
site, which could pose a significant direct contact risk to a potential intruder 
because of the nature of the contaminants (i.e., Cs-137 and Sr-90). Because 
the contamination is shallower at the 216-B-52 Trench, remedia l actions also 
are needed to address human hea lth and ecologica l ri sk in the O to 4.6 m (0 to 
15-ft) bgs zone. 
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2 16-BY-201 The 2 16-BY-201 Settl ing In-Tank Scavenged The 2 16-BY-20 1 Settling Tank is analogous to the 216-8-46 Crib as 
Tank is a rec tangu Jar, Waste Stream indicated by waste stream chemistry and the expected distribution of 
reinforced concrete tank. Tank Farm/BY: contamination. Radioactive waste from the BY Tank Farm overflowed to this 
The tank dimensions are 1954-1958. The tank tank enroute to the 216-8-43 to 216-B-50 Cribs. The tank was designed to 
J 2.5 X J.9 X 4.3 m (4 J X 6 X received tank fa rm scavenge the TBP waste . Relatively free of sol ids, a small amount of sa lt 
14 ft). 1.5 m (5 ft) is and scavenged cake may have been deposited in the tank . The volume of material in the 
overburden. The depth to bismuth phosphate tank is unknown but is less than 2800 L (750 ga l) of sludge based on the low-
the top of contamination so lvent extraction liq ui d leve l where nushing action of the tank would stop and 3 1, I 00 L (8 ,230 
over the top of the tank is waste from the URP ga l) of liqu id based on the hi gh-liqu id level where tank nushing action would 
1.5 m (5 fl). process waste in the commence: 

Located approxima te ly 46 
22 1-U Bui lding. I. Received the same waste stream as 216-B-46 Crib ; therefore, the 

m (150 ft) from the BY contaminant types are expected to be the same 

Tank Farm tanks and 2. Site constructi on is not similar to 2 16-B-46 Crib in that it was not 

assoc iated with the designed as an unlined near-surface liquid di sposa l site; instead it was 

assembly of 216-B-43 intended to be a process vessel 

through 216-8-50 Cribs. 3. Waste was received from the same source (221-U) 

4. Both s ites are located in 200 East Area in proximity to each other; the 
geology of the two sites is similar 

5. The vertica l extent of contamination is expected to be considerably less 
because there is no evidence that the tank has leaked 

6. Risks are expected to be much less than for 2 16-B-46 Crib because less 
contamina tion is expec ted to be assoc iated wi th the tank; s ludge in the 
tank bottom is expec ted to be the main source of ri sk for the site; the 
contamination associated with the sludge is less than 5.8 m ( 19 ft ) bgs, 
and human hea lth and ecological risks may be associated with the Oto 
4.6 m (0 to 15-ft) zone; risks to intruders may be associated with high 
contamination in the tank sludge 

7. Groundwater threat is not expected for this tank, particularly any leak 
from this tank, because the tank was designed to pass emuents to the 
cribs and not to allow infiltration to the soi l column; a leak associated 
with UPR-200-E-9 was cleaned up at the time of release; historical 
evidence of o ther leaks has not been doc umented. 

In general , the 2 16-BY-201 Settling Tank is ana logous to the 2 16-8-46 Crib. 
Remedial actions are needed to address some of the same risks the 216-B-46 
Crib, specifically protection aga inst intrusion to contaminants in the bottom 
of the tank which cou ld pose a significant direct contact risk to a potential 
intruder. The tank is located in proximity to the 2 16-8-43 through 2 16-B-50 
series of cribs. 

UPR-200- The exac t s ize of the re lease Scavenged TBP The UPR-200-E-9 unp la nned release is analogous to the 2 16-8-46 Crib as 

E-9 has not been detennined. Waste Stream indicated by the waste stream received. Approximately 4 1,800 L of 
The genera l area and size of Tank Farm/B Y: scavenged waste overflowed fro m the 2 16-BY-20I Settl ing Tank and was 
the release is depicted in 1955. UPR-200-E-9 released to the ground; most of the waste was cleaned up and removed from 
HW-60807. The depth to is associated with the the site: 
the top of contamination is 2l6-BY~20I Settling I. Received the same waste stream as 2 16-B-46 Crib ; therefore, the 
3 m ( l0ft). Tank. The release contaminant types are expected to be very similar 

consisted of 
2. Site construction is not similar to 2 16-B-46 Crib in that it was a spill Located in the assembly of scavenged bismuth 

2 16-8-43 through 2 16-8-50 phosphate solvent 
rather than a near-surface liquid di sposal site 

Cribs just south of the 2 16- extraction waste 3. Waste was received from the same source (221-U) 
B-43 Crib. from the URP 4. Both sites are located in 200 East Area in proximity to each other; the 

process waste from geology of the two sites is similar 

the 221-U Building. 5. The vertical extent o f contami nation is expected to be considerably less 
because the quanti ty of the spill was much less 

6. Risks are expected to be much less than for 216-8-46 Crib; because the 
depth to the top of contamination is 3.0 m ( IO ft) bgs, human hea lth and 
ecologica l risks are expected in the Oto 4 .6 m (0 to 15-ft) zone; however, 
these are expec ted to be low because the majority of the contaminants 
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have been removed 

7. The effluent volume spi ll ed and the clean up activities conducted after 
the spill suggest that contaminant inventory in the vadose zone probably 
does not pose a threat to groundwater 

8. Generally received lesser contaminant inventory than 216-8-46 Crib. 

In general, the UPR-200-E-9 unplanned release is bounded by the 216-8-46 
Crib, with a potential for low ri sk to human and ecological receptors from 
near-surface contamination. 

200-E-I 14 The 216-E-l 14 Pipeline is a Scavenged TBP The 200-E-l 14 Pipeline is analogous to the 216-8-46 Crib: 
steel pipeline. The pipeline Waste Stream I. Received the same waste stream as 216-8-46 Crib; therefore, the 
extends from the BY and C Tank Fann/BY and contaminant types are expected to be very similar 
Tank Farms to the BC Cribs C: 1952-1954. The 2. Site construction is not si milar to 2 I 6-8-46 Crib in that it was not 
and Trench Area. The pipeline transported designed as an unlined near-surface liquid disposal s ite; instead it was 
pipeline is approximately scavenged bismuth intended to be a transfer pipeline 
4,600 m ( 15, I 00 ft) long phosphate solven t 
with a diameter of 6 cm extraction waste 3. Waste was received from the same source (221-U) 

(2.4 in.). The depth to the from the URP 4. Both sites are located in 200 East Area; the geology of the two sites is 
pipe is assumed to be 2.1 to process waste in the similar 
3.0 m (7 to 10 ft). 221-U Building. 5. The vertical extent of contamination is expected to be considerably less, 

because there is evidence that only minor pipeline leakage has occurred. 
In 1997, contamination measuring 2,500 to 5,000 dpm beta/gamma was 
observed in a 6. 1 x 30.5 m (20 x I 00 ft) area straddling the pipeline 
northeast of the B Tank Farm near the point where it turns south. In 
2001, another radiological survey found contamination measuring up to 
19,000 dpm beta/gamma within a 15.2 m (50 ft) diameter area 
straddling the pipeline near its junction to the 216-8-51 French Drain 

6. Risks are expected to be much less than for 216-8-46 Crib; because the 
pipeline depth varies from about 2.1 to 3.0 m (7 to 10 ft) bgs, human 
health and ecological risks may exist in the Oto 4.6 m (0 to 15-ft) zone 
where leaks have occurred 

7. Groundwater threat is not expected for this pipeline, because the 
pipeline was designed to pass effluents to the cribs and not to allow 
infiltration to the soil column ; no historical evidence of leaks has been 
documented 

8. Generally received lesser contaminant inventory than 216-8-46 Crib. 

In general , the 200-E-114 Pipeline is bounded by the 216-8-46 Crib, with a 
potential for low risk to human and ecological receptors from near-surface 
contamination. 

216-E-14 The 2 16-E-14 Siphon Tank Scavenged TBP The 200-E-14 Siphon Tank is analogous to the 216-8-46 Crib waste si te as 
is an underground tank. Waste Stream indicated by waste stream chemistry and the expected distribution of 
Tank dimensions are 8.2 x Tank Fann/BY: contamination. Radioactive waste from the BY tank farm system was 
3.9 m (27 x 12.75 ft). The 1956-1958. The tank received by thi s tank for routing to the 216-8-14 to 216-8-19 Cribs. The 
depth to the top of received tank farm volume of material in the tank is unknown but is less than 3,825 L ( 1,0 IO gal) 
contamination is 2.1 m (7 ft) and scavenged of sludge based on the low-liquid level where fl ushing action of the tank 
to the top of the tank; bismuth phosphate would stop and 31, I 00 L (4 1,800 gal) of liqu id based on the high-liquid level 
however, the tank vent is solvent extraction where tank flushing action would commence: 
only 0.6 m (2 ft) below waste from the URP I. Received the same waste stream as 216-B-46 Crib; therefore, the 
current ground level. process waste in the contaminant types are expected to be very similar 

Located in the BC Cribs and 
221-U Building. The 2. Site construction is not similar to 216-8-46 Crib in that it was not 

Trenches Area and within 
tank discharged designed as an unlined near-surface liquid disposal site; instead it was 
waste to the 216-8-

the assembly of 216-8-14 14 through 216-B-l9 
intended to be an accumu lation tank that discharged to specific cribs 

through 216-8-19 Cribs. Cribs 
when full 

3. Waste was received from the same source (221-U) 

4. Both sites are located in 200 East Area; the geology of the two sites is 
similar 

5. The vertical extent of contamination is expected to be considerably less , 
because there is no evidence that the tank has leaked 
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6. Risks are expected to be much less than for 216-8-46 Crib; because the 
top of potential s ludge in the tank bottom is about 2.1 m (7 ft) bgs, 
human health and ecological risks are expected in the Oto 4.6 m (0 to 
I 5-ft) zone; risks to in truders may be assoc iated with high contamination 
at the bottom of the tank 

7. Groundwater threat is not expec ted for this tank because the tank was 
des igned to pass effluents to the cribs and not to allow infiltration to the 
soil column; no hi storical evidence of leaks has been documented 

8. General ly received lesser contaminant inventory than 216-B-46 Crib. 

In genera l, the 200-E- 14 Siphon Tank, particularly any leak from this tank, is 
bounded by the 216-8-46 Crib, with a potential for lower risk from the Cs-
137 in the bottom of the tank. Remedial actions are needed to address direct 
con tact ri sk to humans and ecological receptors; groundwater protection is 
not generally considered to be needed. Because the contamination is 
sha llower at the 200-E-14 Siphon Tank, remedial actions a lso are needed to 
address human heal th and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs 
zone. 

Repr.esenrative $i'te. ' " _,. '~ 
,_ .,_ 

216-8-58 The 216-8-58 Trench is 60 300 Area Laboratory Investigated in 2003; characterization is described in this document. 
m (200 ft) long x 3.0 m (10 Waste 
ft) wide and 3.0 m ( IO ft) 1 iquid wastes from 
deep. It was divided into the 300 Area 
eight 8 m (25 ft) sections by laboratory fac ilities 

Contaminant Distribution 
Sampling confirms that the bottom of the waste site is about 4 .1 m ( 13 .5) bgs. 
The bulk of the contamination is in the 4.1 to 4.9 m (13.5 to 16 ft) bgs zone. 

earthen dams that were 1.5 were trucked to this The predominant contaminant is Cs-137. 
m (5 ft) high and 0. 1 m (0 .3 )rench from 1965 to 
ft) wide at their top. 196 7. 
A corrugated 1.22 m (4 ft ) 
diameter perforated pipe 
runs the length of the trench 
except for the western 8 m 
(25 ft) section . The depth to 
the top of contamination is 
3.6 m (12 ft). 

Located in the BC Cribs and 
Trenches Area and within 
the assembly of216-B-53A 
through 216-8-58 Trenches. 

A maximum Cs-137 concentration of 14,600 pCi/g was detected at a depth of 
about 4 .3 m ( 14 ft) bgs. At 8. 1 m (26.5 ft) bgs, the concentration was 69.9 
pCi/g. 
A maxi mum Pu-239/240 concentrati on of 310 pCi/g was detected at about 
4 .3 m (14 ft) bgs . 
Barium concentration peaks at about 7.3 m (24 fl) bgs (I 00 mg/kg). 
Selenium concentration peaks at about 5.8 m ( I 9 ft) bgs ( I 3 mg/kg). 

Because contamination begins at depths sha llower than 4.6 m ( 15 ft) bgs, 
human heal th risks from direct exposure and ecological risks are anticipated. 
This contamination also presents a ri sk to potential intruders. Minor 
concentrations of mobile contaminants suggest that risk to groundwater may 
be minor. 
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200-TW-l OU analogous wastes sites to b~ evali,ated by the (216-B-58 Trench) model ' 

216-B-53A 

216-8-538 

The 216-8-53A Trench is PRTR Process Tube 
18.3 m (60 ft) long x 3.0 m Failure Cleanup 
( 10 ft) wide and 3.0 m (10 Waste Stream 
ft) deep. It was divided in to Trench received 
two sections by an earthen liquid waste 
dam at the center that was associated with the 
1.5 m (5 ft) hi gh and 0.1 m PRTR reac tor upset 
(0.3 ft) wide at its top. The (process tube 
depth to the top of fai lure). Secondary 
contamination is 3 m ( JO ft). cooling water 

became 

The 2 I 6-B-53A Trench is analogous to the 216-B-58 Trench as indicated by 
process history, contaminant inventory, effluent volume received , and 
expected nature and vertical ex tent of contamination: 

I . lt did not rece ive the same waste stream; rather, it received secondary 
cooling water from the PRTR reactor following a fuel cladding fai lure 

2. Site construction is similar to the 216-B-58 Trench 

3. Both sites are located in 200 East Area in proximity to eac h other; the 
geo logy of the two sites is s imilar 

4. The vertical extent of contamination is expected to be similar based on 
effluen t vol ume received 

Located in the BC Cribs and contaminated with 5. 
Trenches Area and within plutonium and mixed 

Ri sks are expected to be similar to 2 16-B-58 Trench; because the top of 
the contamination is about 3 .0 m ( IO ft) bgs, human health and 

the assembly of2l6-B-53A fission products . Of 
through 216-8-58 Trenches. all of the specific 

retention trenches in 
the BC Cribs and 
Trenches Area, on ly 
this trench has the 
potential to have 
concentra tions of 
transuranic 
constituents above 
100 nCi/g. Trench 
was active in 
October and 
November 1965. 

The 2 I 6-8-53B Trench is 300 Area Laboratory 
46 m ( 150 ft) long x 3.0 m Was te 
(IO ft) wide and 3.0 m (10 1,iquid wastes from 
ft) deep. It was divided into the 300 Area 
two sections by an earthen laboratory fac iliti es 
dam at the center that was were trucked to this 
1.5 m (5 ft) hi gh and 0. 1 m trench from 1962 to 
(0.3 ft) wide at its top. The 1963. 
depth to the top of 
contamination is 3 m ( 10 ft). 

Located in the BC Cribs and 
Trenches Area and wi thin 
the assembly of 2 I 6-8-53A 
through 2 16-B-58 Trenches . 

ecological risks are expected in the Oto 4 .6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of 
the waste site as evidenced by similar risk at 216-B-58 Trench 

6. Although the relative effluent volume d ischarged to this trench suggests 
that contaminant inventory in the vadose zone may be deeper than at 
2 16-B-58 Trench; the quanti ty of contaminants having potential to 
impact groundwater is relatively small, suggesting-that the risk to 
groundwater may be neg ligible 

7. Genera ll y received eq uivale nt o r g reater contaminan t inventory than 
2 16-B-58 Trench. The 2 I 6-B-53A Trench received higher inventories 
of uranium and plutonium, s upporting the poss ibi lity of even hi gher 
shallow zone and intnider ri sks than the 2 16-B-58 Trench. 

In general, the 2 I 6-B-53A Trench is analogous to the 216-B-58 Trench, with 
a potential for higher risk from the plutonium in the shallow zone and in the 
zone at the bottom of the trench struc ture. Remedial actions are needed to 
address the same risks as those of the 216-B-58 Trench, specifically 
protection against intrusion to contaminants at the bottom of the waste site, 
which could pose a significant direct contact risk to a potenti al in truder 
because of the nature of the contaminants (plutonium). 

The 2 16-B-538 Trench is analogous to the 2 16-8-58 Trench as indicated by 
process histo1y, contaminant inventory, effl uent volume received, and 
expected nature and vertica l exte nt of contaminati on: 

1. Received the same waste stream as 216-8-58 Trench; therefore, the 
contaminant types are expec ted to be very similar 

2. Site construction is similar to 216-B-58 Trench 

3. Both sites are located in 200 East Area in proximity to each other; the 
geology of the two sites is similar 

4. The vertical extent of contamination is expected to be si milar based on 
effluent volume received 

5. Risks are expected to be si milar to 216-8-58 Trench; because the top of 
the contamination is about 3 . 1 m (IO ft) bgs, human health and 
ecologica l risks are expected in the O to 4 .6 m (0 to 15-ft) zone; risks to 
intruders may be associated with high contamination at the bottom of 
the waste site as evidenced by similar risk at 216-B-58 Trench 

6. The rela ti ve effluent vol ume discharged to this trench s uggests that the 
contaminant inventory in the vadose zone should be very close to the 
bottom of the trench , similar to 216-8-58 Trench. Also, the quantity of 
contaminants having potentia l to impact groundwater is relatively small , 
suggesting that the risk to groundwater may be negl igible 

7. Generally received equivalent inventory compared to 216-8-58 Trench. 

In general , the 216-8-538 Trench is ana logous to the 216-B-58 Trench, with 
a potential for risk from contamination in the shallow zone and in the zone at 
the bottom of the trench stnicture. Remed ial actions are needed to address 
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the same risks as those of2 l6-B-58 Trench, specifically protection agai nst 
intrusion to contaminants at the bottom of the waste site, which could pose a 
significan t direct contact risk to a potential intruder because of the natu re of 
the contaminants. 

216-B-54 The 216-8-54 Trench is 60 300 Area LaboratoC'i The 2 16-8-54 Trench is analogous to the 2 l 6-B-58 Trench as indicated by 
m (200 ft) long x 3.0 m ( 10 Waste process hi story, contaminant inventory, efll uent volume received, and 
ft) wide and 3.0 m (10 ft) Liquid wastes from expected nature and vertica l extent of contamination: 
deep. It was divided into the 300 Area l. Received the same waste stream as 2 16-B-58 Trench; therefore, the 
two sections by an earthen laboratory fac ilities contaminan t types are expected to be very s imilar 
dam at the center that was were trucked to this 

2 . S ite construction is similar to 2 l 6-B-58 Trench 
1.5 m (5 ft) high and 0. 1 m trench from March to 
(0.3 ft) wide at its top. The October 1963 . 3. Both sites are located in 200 East Area in proximity to each other; the 

dep th to the top of geology of the two sites is similar 

contami nation is 2 m (7 ft). 4. The vertical extent of contamination is expected to be similar based on 
effluent volume received 

Located in the BC Cribs and 5. Risks are expected to be similar to 216-8-58 Trench; because the top of 
Trenches Area and wi thin the contamination is about 2.0 m (7 ft) bgs, human health and ecological 
the assembly of 2 l 6-B-53A risks are expected in the O to 4.6 m (0 to l 5-ft) zone; risks to intruders 
through 216-8-58 Trenches. may be associared with high contamination at the bottom of the waste 

site as evidenced by similar risk at 216-8-58 Trench 

6. Somewhat more relative volume of effluent was sent to the 216-8-54 
Trench, suggesting that contaminants in the vadose soil may be 
somewhat deeper than at 2 16-B-58 Trenc h. However, the quan tity of 
contaminan ts having potential to impact groundwater is relatively small;-
suggesting that the ri sk to groundwater may be negli gible 

7. Generally received less or equivalent or greater contaminant inventory 
than 216-8-58 Trench. 

ln general , the 216-8-54 Trench is analogous to the 2 16-8-58 Trench, with a 
potential for risk from contamination in the shallow zone and in the zone at 
the bottom of the trench structure. Remedial actions are needed to address 
the same risks as those of i I 6-8-58 Trench, specificall y protection against 
intrusion to contaminants at the bottom of the waste site, which cou ld pose a 
s ignificant di rect contact risk to a potential intruder because of the nature of 
the contaminants. 

* BHI-0 1496, Groundwater/Vadose Zone Integration Project Hanford Soil lnventoty Model. 
DOE/RL-88-32, Remedial In vestigation/Feasibility Study Work Pion for the 200-BP-I Operable Unit. Hanford Sile, Richland, Washing/on . 
DOE/RL-92-70, Phase I Remedial lnvestiga1ion Repor! fo r 200-BP- I Operable Un it, Vols. I and 2, Rev . 0. 

DOE/RL-96-8 1, Waste Site Grouping/or 200 Areas Soil Investigations, Rev. 0 . 

DOE/RL-2000-38, 200-TW- I Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste Group Operable Unit RJIFS Work Plan . 
HNF-1744, Radionuclide In ventories of Liquid Waste Disposal Sites on the Hanford Site. 
HW-60807, Unconfined Underground Radioaclive Waste and Contamination in the 200 Areas - /959. 

Waste Information Data System Report, Hanford Site database. 

bgs below ground surface. TRU 
OU operable unit. 
PRTR P lutonium Recycle Test Reactor. 
RI remedia l investigation. 
RLS radionuclide logging system. 
TBP tributyl phosphate. 

UPR 
URP 
WIDS 

contaminated with l 00 nCi/g of transuranic materials with half-lives longer than 
20 years . 
unplanned release. 
Uranium Recovery Process. 
Waste Information Data System Repor!. 
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Waste 
Site 

216-8-5 

216-T-3 

Waste Site 
Configuration, 
Construction, 
and Purpose 

Site Discharge 
History 
(WIDS) 

Rationale 

The 2 16-B-5 2"d Cycle. Cell 5-6 The 216-B-5 Injection Well/Reverse Well was characterized in 1980 (RHO-
lnjection/Reverse Well Drainage, and ST-37). Contaminat ion in the vadose zone is abou t 73 to 86.6 m (243 to 284 
extends to a depth of 92 Lanthanum Fluoride ft) bgs at the 216-B-5 Injection Well/Reverse Well. Ces ium-137, Sr-90, Pu-
m (302 fl). The 20 cm Waste Stream 239/240 and Am-241 were the only constituents analyzed and detected . The 
(8-in. ) diameter The site received the maximum concentrations ofCs-1 37, Sr-90, Pu-239/240, and Am-241 range 
borehole casing is liquid waste from 22 1- from 1,800 to 75 ,000 pCi/g. The Injection Well/Reverse Well received the 
perforated from 74 m to Band 224-B via same waste s tream as the 2 16-B-7A Crib and 2 16-B-7B Cribs; therefore, 
92 m (243 to 302 ft). overflow of the 2 16- similar contaminants should be present. Within the aquifer, contaminant 
Contaminants were BY-201 Settling Tank. concentration generall y increases with depth . 
injected directly into the Liquid process 
aquifer. The depth to effluent was received 
the top of between 1945 and 
contamination is 74 . l m 1947 (2 years). 
(243 ft). 

Isolated from 
significant strnctures 
except the 241-B-36 I 
Settling Tank located 
approximate ly 18 m (60 
ft) away. 

The2 16-T-3 2°d Cycle. Cell 5-6 
Injection/ Reverse Well Drainage. and 
is a 20 cm (8-in .) Lanthanum Fluoride 
diameter Injection Waste Stream 
Well/Reverse Well The site received low 
drilled to 62.8 m (206 sa lt, neutral/basic 
ft) and perforated from liquid waste from cell 
32.0 m ( I OS ft) to 62.2 drainage from tank 5-6 
m (204.1 ft) . It in the 22 1-Tcanyon 
cons isted of well building and 224-T via 
casings with varyi ng the 241-T-361 Settling 
diameters. The depth to Tank. Site received 
the top of liquid waste between 
con tamination is about June 1945 and August 
32 m ( I 05 ft) . 1946 (active for I 

Isolated from 
sign ificant structures 
except the adjacent 24 1-
T-36 l Settling Tank 
and the 2 16-T-6 Crib, 
which are 
approximately 61 m 
(200 ft) away. 

year). 

The 216-T-3 Inj ection Well/Reverse Well is analogous to the 2 16-B-5 
Injection Well/Reverse Well as indicated by process hi story, contaminant 
inventory, effluent vo lu me received, and expected nature and ve11ical extent 
of contaminat ion: 

I . Received a waste stream similar to the 216-B-5 Injection Well/Reverse 
Well; therefore, the contaminant types are expec ted to be very similar 

2. S ite construction is similar to the 216-B-5 Injection Well/ Reverse Well in 
that both a re injection well/reverse wells 

3. Waste was received fro m a similar source 

4 . The geology of the two sites is s imilar, although the vadose zone is 
thi nner in U1e 200 West Area 

5. The vertical extent of contamination is expected to be similar based on 
similar methods of operation 

6. Risks are expected to be s imilar to the 216-B-5 Injection Well/Reverse 
Well ; however, because the top of the contamination is about 32 m (105 
ft) bgs, human heal th and ecological risks are not expected in the Oto 4.6 
m (0 to 15-ft) zone 

7. The effluent ~olume discharged to this waste site suggests that residual 
contami nant inventory in the vadose zone may pose a threat to 
groundwater, similar to the 216-B-5 Injection Well/Reverse Well. 
Although groundwater is already believed to be impacted, further impact 
is not anticipated from residual contaminants deep in the vadose soi l due 
to the relative ly immobile nature of the contaminants. 

8. Generall y received equivalent or less contaminant inventory than the 2 16-
B-Slnjection Well/ Reverse Well; even so, groundwater protection is 
expected to be req uired. 

In general, the 2 16-T-3 Injection Well/Reverse Well is ana logous to and 
bounded by the 216-B-5 Injection Well/Reverse Well. Remedia l actions are 
needed to address the same risks as those of the 2 16-B-5 Inj ec tion 
Well/Reverse Well, specifically protection of groundwater. 
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Waste 
Site 

Waste Site 
Configuration, 
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and Purpose 

216-8-?A and The 216-8-7A Crib is 
2I6-B-7B the representative site, 

C ribs and the 2 16-B-78 Crib 
is ana logous to it. Each 
crib is a hollow (i.e., 
not gravel-filled) 3.7 x 
3.7 X 1.2 m ( 12 X 12 X 4 
ft) high wooden 
s tructu re made of 15 x 
15 cm (6 x 6 in .) 
timbers placed in a 4.2 
x4.2x4.2m(l4x l4x 
14 ft) deep excavation . 
Associated with, and 
ass umed to contain 
similar types and 
concentrations of 
contaminants to the 
216-8 -7 A Crib is the 
2 16-B-7B Crib, which 
is located to the 
northwest of the 
2 l6-B-7A Crib. The 
cribs are about 28 ft 
apart. The cribs are 
underneath a large area 
of contaminated soi l 
from the UPR-200-E-

216-B-8 

l 44 stabilization. This 
soil was covered with 
c lean backfill and 
posted with 
" Underground 
Radioactive Material" 
s igns. The crib 
locations are marked 
with light posts and 
chain with "Cave-In" 
warning signs. The 
depth to the top of 
contamination is 5.5 m 
(1 8 ft). 

The 216-B-8 Crib is a 
3.7x3.7x2.1 m(l2 x 
12 x 7 ft) high wooden 
structure constructed 
from 6 x 6 in . wooden 
timbers that were 
placed in a 4.2 x 4.2 x 
6.9 m (14 X 14 X 22.5 
ft) deep excavation. 
The crib has an 
associated tile field 
measuring 91.4 x 30.5 
m (300 x I 00 ft). Tile 
depth is associated with 

Site Discharge 
History 
(WIDS) 

Rationale 

2nd Cycle, Ce ll 5-6 The 216-B-7A Crib was characterized in 200 1 (DOE/RL-2000-38). The 
Drainage, and results are presented in DOE/RL-2002-42. The crib received waste from the 
Lanthanum Fluoride 221-B and 224-B Buildings via overflow of the 24 I-B-20 1 Settl ing Tank. 
Waste Stream The crib received sign ificant inventories ofCs- 137, plutonium, uranium, Sr-
The site rece ived 90, and ni trate; the effluent volume received was sufficient to impact 
liquid waste from 22 1- groundwater. Soi l data indicate that contamination is associated with the 
B and ·224-B via point of release about 5.5 m (18 ft) bgs and extends to a depth of about I 1.4 m 
overflow of the 2 16- (37.5 ft) bgs. Very little contamination is present beyond a depth of I 1.4 m 
BY-20 1 Settling Tank. (37.5 ft). RLS data indicate that contamination extends to a depth of about 85 
Liquid process ft near the crib. 
effluent was received 
at the cribs between 
1946 and I 967 (active 
for 2 1 years). 

2nd Cycle, Cell 5-6 
Drainage, and 
Lanthanum Fluoride 
Waste Stream 
The site received 
second-cycle waste 
supernatant from 221 -
8 Building. Sludge 
from the 241 -8-104 
Tank was 
inadvertently released 
to the crib and the crib 
became plugged. The 
sludge contained 

Maximum contaminant concentrations de tected: Pu-239/240: 153,000 pCi/g; 
Cs- 137: 153,000 pCi/g; Sr-90: 5,7 10,000 pC i/g; Tc-99: 37.9 pCi/g; and 
uranium: 346 ppm. 

The 216-8-78 Crib is included in the description for 2 l6-B-7A Crib (and is 
analogous) because of identical construction and receipt of the same waste 
stream from the same feed piping; 216-B-78 acted as the overflow for 216-8-
7 A Crib. 

The 216-8-8 Crib is analogous to the 216-8-7 A Crib as indicated by process 
history, contaminant inventory, effluent volume received, and expected nature 
and vertical extent of contamination: 

I. Received the same waste stream as 216-8-7 A Crib; therefore, the 
contaminant types are expec ted to be very similar 

2. Site construction is similar to 216-B-7A Crib 

3. Waste was received from the same source (221-B) 

4. Both sites are located in the 200 East Area in proximity to each other; the 
geology of the two sites is similar 

5. The vertical extent of contamination is expected to be similar based on 
evidence from simi lar sites investigated (e.g., 216-B-43 th rough 216-B-
50) 
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the bottom of the crib roughly 1,000 times 6. Risks are expected to be simi lar to 216-B-7A Crib; however, because the 
excavation. The ti le the amount of top of the contamination is about 3 m (10 ft) bgs, human hea lth and 
field is constructed in a plutonium and 5,000 ecological risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to 
chevron pattern hav ing times the fi ssion intruders may be associa ted with high contamination at the bottom of the 
a 97.5 m (320 ft) long products that usually waste s ite as evidenced by similar risk at the 216-B-7 A Crib 
centra l feeder and eight would be fo und in the 
21.3 m (70 ft ) long supernatant discharged 7. The relative effluent volume discharged to thi s crib suggests that 

branches. The central to cribs. Acid was contaminant inventory in the vadose zone may pose a threat to 

feede r pipe is 0.3 m added to the crib in an groundwater, similar to the 216-B-7A Crib. A much lower relative 

(12 in .) diameter attempt to unplug the vo lume of effluent was sent to the 216-B-8 Crib. Because less volume 

vitrified clay pipeline crib. The acid did not was discharged to the 216-8-8 Crib, higher inventories could remain in 

(VCP); the branches are significantly improve the vadose, posing a more significant threat to groundwater than from the 

0.25 m (10 in .) diameter the crib blockage so 216-B-7 A Crib. This implies that groundwater protection is needed at 

YCP. The crib and tile the tile field was this waste site, as it is at the 216-B-7 A Crib 

field are identified with added to receive crib 8. Generally received less contaminant inventory than the 216-B-7 A Crib. 
concrete AC-540 overflow. The site 
monuments and posted also received the In general , the 216-B-8 Crib is analogous to and bounded by the 216-B-7 A 

with Underground second-cycle waste Crib. Remedial actions are needed to address the same risks as the 216-B-7 A 

Radioactive Material plus cell drainage Crib, specifically protection of groundwater and protection against intrusion 

signs. The crib is stored in Tank 5-6 and to contaminants at the bottom of the waste site, which cou ld pose a significant 

delineated with light other liquid waste direct contact ri sk to a potential intruder because of the nature of the 

posts and chain with from the 221-B contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 

"Cave-In Potential" Building. The site shallower at the 216-B-8 Crib, remedial actions also are needed to address 

s igns. The surface is also received human health and ecologica l risk in the Oto 4.6 m (0 to 15-ft) bgs zone. 

covered with gravel. decontamination and 
The depth to the top of cleanup waste 
contamination is 3 m generated during the 
( IO ft). shutdown of221-B 

Located approximately and 224-B. The waste 

107 m (350 ft) from the 
is high in sa lt, is 

BY Tank Farm tanks neutral to basic , and 

and approximately 122 contains transuranic 

m (400 ft) from the B (TRU) constituents 

Tank Farm tanks . and fission materials. 

Nearest s ignificant 
structure is the 200-E-
45 Shaft that borders 
the crib. 

200-E-45 The 200-E-45 Sampling 2nd Cycle, Cell 5-6 The 200-£-45 Sampling Shaft waste site is associated with the 216-B-8 Crib; 
Shaft is a concrete Drainage, and the shaft was used to collected field readings and data from the 216-B-8 Crib. 
shaft, 16.6 m (55 ft) Lanthanum Fluoride Therefore, the 200-E-45 Shaft is considered analogous to the 216-B-7 A Crib 
deep, constructed of Waste Stream as indicated by process hi story, contaminant inventory, effluent volume 
prefabricated concrete The shaft was used to received, and expected nature and vertical extent of contamination: 
sections, 2.4 m (8 ft) in obtain samples from 
diameter and 1.9 m (6 ft the 216-8-8 Crib. The I. Received overflow from the same waste stream as 216-B-7 A Crib; 
2 in.) high. Steel pipes bottom of the shaft therefore, the contaminant types are expected to be very similar 
were installed laterally occasionall y collected 
through holes in the a significant amount 2. Site construction is similar to 2 I 6-B-7A Crib; the 200-E-45 Sampling 
side of the shaft at 3 m of crib seepage that Shaft is a shaft constructed to monitor crib leakage from the nearby 216-
(10 ft) and 6m(2011) was pumped out of the B-8 Crib 
from the surface toward shaft and back to the 
the 2 I 6-B-8 Crib. The crib. Later the shaft 3. Waste was received from the same source (221-B and 224-B) 
pipes were 15 cm (6 in.) was intermittently 
in diameter, and 6.6 m filled with water and 4. Both sites are located in the 200 East Area in proximity to each other; the 
(22 ft) long. The site used as a geology of the two sites is similar 
currently is topped with contaminated pump-
a large circular cover testing pit. 5. The vertica l extent of contamination is expected to be s imilar based on 
with a smaller evidence from similar sites investigated (e.g., 216-B-43 through 216-B-50 
"manhole" entry Cribs) 
marked with a 

98 



DOE/ RL-2004-1 O. DRAFT A 

Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (20 Pages) 

Waste Site 
Site Discharge 

Waste Configuration, 
Site Construction, 

History Rationale 

and Purpose 
(WIDS) 

" Confined Space" sign, 
a hatch, and a vent pipe. 6. Ri sks are expected to be similar to the 216-B-7 A Crib; however, because 
The shaft area is the top of the contamination cou ld b e shallow. human heal th and 
surrounded by light ecological ri sks may be expected in the Oto 4.6 m (0 to 15-ft) zone; risks 
duty posts and cha in to intruders in the sha ft may be associated with high contami nati on at the 
and is posted as a bottom of the waste site 
Conta mination Area. 

Nearest sign ifican t 7. Although the relative effluent volume discharged to this shaft is un known, 

structure is the adjacent contaminant inventory in the vadose zone may pose a threat to 

2 16-B-8 Crib. groundwater, similar to 216-B-7 A C rib , because effl uent that had seeped 
into it from the nearby 216-B-8 Crib dropped directly to the 16.8 m (55-
ft) level. Although less volume probably was di scharged to the 200-E-45 
Sampling Shaft, high inventories could remain in the vadose, pos ing a 
threat to groundwater, simi lar to the 216-B-7 A Crib. This impl ies that 
groundwater protection is needed at thi s waste site, as it is at the 2 16-B-
7A Crib 

8. Assumed to have received less contaminant inventory than the 2 I 6-B-7 A 
Crib because contaminants were not intentionally disposed to the shaft in 
the beginning; contaminants entered the shaf t because of overfl ow from 
the 216-B-8 Crib. Later the shaft was used for the testing of equipment. 

In general, the 200-E-45 Sampling Shaft waste site is analogous to and 
bounded by the 2 16-B-7 A Crib . Remedial actions are needed to address the 
same risks as those of the 216-B-7A Crib, spec ifica lly protection of 
groundwater and protec tion against intrusion to contaminants at the bottom of 
the waste site, which could pose a significant direct contact risk to a potential 
intruder because of the nature of the contaminants (i.e., Cs-137 and Sr-90). 
Because the contamination could be shallower at the 200-E-45 Sampling 
Shaft, remedia l actions also may be needed to address human health and 
ecological ri sk in the Oto 4.6 m (0 to 15 -rt) bgs zone. 

216-B-9 The 2 16-B-9 Crib is a 2nd C:tcle, Cel l 5-6 The 2 16-B-9 Crib is analogous to the 216-B-7 A Crib as indicated by process 
4 .3 X 4.3 X 2.4 m (] 4 X Drainage, and history, contaminant inventory, effluent volume received, and expected nature 
14 x 8-rt) high wooden Lanthanum Fluoride and vertical extent of contamination : 
struc ture at the bottom Waste Stream I . Received the same waste stream as 2 16-B-7 A Crib; therefore, the 
ofa 4 .7 m (15 .5 ft) deep The site received cell contaminant types are expected to be very similar 
excavation. The tile drainage and o ther 
field , 55.0 x 25.6 m liquid waste via Tank 

2. Site construction is similar to 216-B-7A C rib 

( 180 x 84 ft), contains 5-6 in the 221-B 3. Waste was received from the same source (221-B and 224-B) 

165 m (540 ft) of 15.2 Building. After the 4. Both sites are located in the 200 East Area in proximity to each other; the 

cm (6 in.) clay tile pipe. 216-B-36 I Sett li ng geology of the two sites is similar 

Pipes are buried 3.7 m Tank filled up w ith 5. The verti cal extent of contamination is expected to be similar based on 
( 12 ft) deep at the head sludge, the 2 16-B-9 ev idence from similar sites investigated (e.g., 2 16-B-43 through 2 16-B-50 
and 1.8 m (6 ft) at the Crib was tied directly Cribs) 
other end . Six 18.3 m to the waste lines from 6. Ri sks are expected to be similar to the 2 16-B-7 A C rib ; however, because 
(60 ft) long lines branch the 221-B building the top of the contamination is about 3 m (10 ft) bgs, human health and 
in a chevron pattern and began to serve as ecological risks are expected in the O to 4 .6 m (0 to 15-ft) zone ; risks to 
from a 54.9 m (180 ft) both a settling tank intruders may be associated with high contamination at the bottom of the 
long central feeder line. and a crib. Sludge waste site as evidenced by s imilar ri sk a t the 216-B-7 A Crib 
Above and below the accumulated rapidly 

7. The relative effluent volume discharged to this crib suggests that 
pipes is 0 .5 m (1.5 ft) of and waste overflowed 

contaminant inventory in the vadose zone may pose a threat to 
gravel. The crib and to the ti le field . The 

groundwater, similar to the 216-B-7 A Crib . Because less relative volume 
associated tile field sludge was 

of effluent was sent to the 216-B-9 Crib, higher inventories could remai n 
have been surface significantly more 

in the vadose, posing a significant threa t to groundwater, similar to the 
stabili zed and are concentrated than the 
marked with tile filed effluent as 

216-B-7 A Crib. This implies that groundwater protec tion is needed at this 

"Underground evidenced by 
waste site, as it is at the 216-B-7A Crib 

Radioactive Material" hi storical sc inti ll ation 8. Generally received less contaminant inventory than the 2! 6-B-7A Crib; 

signs. The crib is probe profiles of even so, groundwater protection is expected to be required. 

located at the south end respective monitoring Histori ca l scintillation probe profiles of monitoring wells in the vicinity of the 
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of the posted area. It wells. The waste crib and the tile field indicate substantially more inventory in the crib than in 
has a separate posting contains TRU and the tile field. 
as a Radioactive fi ssion products . A In general, the 216-8-9 Crib is analogous to and bounded by the 216-B-7A 
Contamination Area so il sample in 1949 Crib. Remedial actions are needed to address the same risks as those of the 
and has a "Cave- in showed 1830 µCi/kg 2 I 6-8-7 A Crib, specifically protection of groundwater and protec tion against 
Potential" sign. The of fission products and intrusion to contaminants at the bottom of the waste s ite, which could pose a 
depthto the top of 14,800,000-dpm sign ificant di rect contact risk to a potential intruder because of the nature of 
contamination is 3 m alpha. The site the contaminants (i.e ., Cs-137 and Sr-90). Because the contamination is 
(IO ft). received about shallower at the 216-8-9 Crib, remedial actions also are needed to address 
This site is located 36,000,000 liters of human health and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs zone. 
about 480 m south of liquid process effluent 

the 216-B-7A and 216- during a period of 3 

B-7Crib and is years ( 1948-1951 ). 

constructed partly of 
wooden timbers. 

Nearest significant 
structure is the 216-8-
51njection Well/Reverse 
Well located 
approximately 9 1 m 
(300 ft) away. 

UPR-200-E-7 Unplanned Release (site 2"• C):'.c le, Cell 5-6 The UPR-200-E-7 waste si te is analogous to 216-B-7A Crib as indicated by 

not separately posted or Drainage, and location and source of contamination. Because this s ite was caused by an 

marked, although 216- Lanthanum Fluoride unplanned re lease originating from the 216-B-9 Crib, it is also bounded by 

8-9 Crib is marked with Waste Stream and analogous to the 216-B-7A Crib. Types of contaminants should be the 

AC-540 concrete posts). The release consisted same as those of the 216-8-9 Crib. Concentrations of contaminants should be 

Located near the of B Plant cell wash less. Contaminant inventory is unknown and was not documented. 

241-8-361 Settling water from the 5-9 In general, the UPR-200-E-7 unplanned release is analogous to and bounded 
Tank. A cave-in was Tank. A leak in the by the 216-B-7 A Crib. Remedial actions are needed to address direct contact 
noted over the underground waste risks to humans and ecological receptors from shallow contamination. 
underground line near line between the 221-
the 241-B-361 Settling B Building and the 
Tank, although the 241-B-361 Settling 
exact location cannot be Tank resulted in a 
determined. In 1954, maximum dose rate of 
the area was covered 1.7 rad/h ( 1954) at the 
and marked as an surface. 
Underground Approximately 2.8 n,2 

Radioactive Material (30 tt2) of soil was 
site, but postings no contaminated by this 
longer exist at the s ite. release. Top of 
The depth to the top of concentration is near 
contamination is ground surface; it is 
unknown and estimated unknown how deep 
at 0.6 m (2 ft). contamination has 

reached since 1954 
when release occurred. 
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Waste Site 
Site Discharge 

Waste Configuration, 
Site Construction, 

History Rationale 
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(WIDS) 

24 1-B-361 The 241-8-361 Settling 2nd Cycle, Ce! I 5-6 The 24 1-8-36 1 Settling Tank is analogous to the 216-8-7 A Crib as indicated 

Tank site is a 5.8 m Drainage, and by waste stream chemistry and the expected distribution of contamination. 

high x 6.1 m diameter Lanthanum Fluoride Radioactive waste from the 221-8 and 224-8 facilities were accumulated in 

(19 ft high x 20 ft Waste Stream this tank : 

diameter), (domed top) The unit received over I. Received a waste stream si milar to the 216-B-7A Crib; therefore, the 
settling tank with a 3,175,000 L of low- contaminant types are expected to be very similar 
capacity of~l36,000 L, salt alka line 2. Site construction is not similar to 216-8-7 A Crib in that it was not 
and constructed from 15 radioactive liquid designed as an unlined near-surface liquid disposal site; instead it was 
cm (6-in .) rei nforced, wastes from cell in tended to be a process vessel 
pre•stressed concrete. washings collec ted in 

3. Waste was received fro m the same source (22 1 ·Band 224-8) 
The top of the un it is the 5-6W Cells in 22 1-
1.8 m (6 ft) below Band low-level 4. Both sites are located in the 200 East Area in proximity to each other; the 

grade. Eleven ri sers are concentrator geology of the two sites is simi lar 

visible above grade; condensate from the 5. The vertical extent of contamination is expected to be considerably less, 
some are blanked off. 224-8 facility between because there is no evidence that the tank has leaked 

Delineated with li ght 1945 and 1947 (active 6. Risks are expected to be much less than for the 216-B• 7 A Crib; 
post and chain, posted for 2 years). The tank however, because the top of the tank is estimated to be less than 3.0 m 
with "Underground currently contains (IO ft) bgs, human health and ecological risks may be expected in the 0 
Radioactive Material" approximately to 4 .6 m (0 to 15·ft) zone; risks to intruders may be associated with high 
and " Inactive 78,000 L of black contamination in the tank 
Miscellaneous sludge having the 7. Contaminant inventory in the vadose zone should not pose a threat to 
Underground Storage consistency of thick groundwater because there has been no record of leakage. Any 
Tank" signs. Surface is pudding with the con tam inants that have leaked are expec ted to rema in in the vadose. 
covered with coarse poten tial to conta in Recent spec tra l gamma logging of two boreholes near this tank did not 
rock. Tank is transuranic detect any gamma•emitting rad ionucl ides that wou ld indicate that this 
associated with the 2 I 6- constituents above I 00 tank had leaked (GJO-2002-358-TAC) 
8-5 Injection nCi/g. 

8. Generally received lesser contaminant inventory than the 216-8-7 A 
Well/ Reverse Well. 
The depth to the top of 

Crib; current tank volume is 83,000 L. 

the tank is 1.8 m (6 ft). In general , the 24 l ·B-36 1 Sett ling Tank, particularly any leak from this tan k, 
is analogous to the 2l6-B-7A Crib. Remedial actions are needed to address 
the same risks as those of 216-8-7 A Crib, specifically protection against 
intrusion to contaminants in the bottom of the tank which could pose a 
sign ificant direct contact risk to a potential intruder. Groundwater protection 
shou ld not be an issue unless tank contents are re leased to the soil. Because 
the contaminati on is shallower at the 241 •B-36 1 Settling Tank, remedia l 
ac tions also are needed to address human hea lth and ecologica l risk in the O to 
4.6 m (0 to JS.ft) bgs zone. 

216-T-5 The 216-T•S Trench 2nd Cvcle, Cell 5-6 The 216-T-5 Trench is analogous to 216-8-7 A Crib as indicated by process 

si te is a 15.2 x 3.0 x 3.7 Drainage, and history, contaminant inventory, effluent volume recei ved, and expected nature 

m (50 x 10 x 12 ft) deep Lanthanum Fluoride and vertical extent of contamination: 

specific retention Waste Stream I. Received a waste stream similar to the 2l6-B•7A Crib; therefore, the 
trench. 1l1e above The site received high- contaminant types are expected to be very similar 
ground piping was sa lt neutral/basic 2. Site construction is similar to the 216-8-7 A Crib 
removed and the trench liquid second•cycle 3 . Waste was received from a similar source 
backfilled when the supernatant waste 
speci fie reten ti on from the 221-T 4 . The geology of the two sites is similar, a lthough the vadose zone is 

capacity was reached. Canyon Building v ia thin ner in the 200 West Area 

Two feet (0.6 m) of Tank24 1-T-112. S ite 5. The vertica l extent of contamination is expected to be similar based on 

c lean soi l was placed on received liquid waste ev idence from similar si tes investigated (e .g., 216-8-43 through 216-8-50 

the trench in 1992. The in May 1955. Cribs) 

depth to the top of Contents have the 6. Risks are expected to be similar to the 216-8-7 A Crib; however, because 
contamination is 3.7 m potential to contain the top of the contamination is about 3.7 m (12 ft) bgs, human health and 
(12 ft). transuranic ecological risks are expected in the Oto 4.6 m (0 to J 5.ft) zone; risks to 

constituents above I 00 intruders may be associated with high contamination at the bottom of the 
Located approximately nCi/g. waste site as evidenced by similar risk a t the 216-8-7 A Crib 
91 m (300 ft) from the 
T Tank Farm tanks and 7. The relative effluent volume discharged to this crib suggests that 

approximately 38 m contaminant inventory in the vadose zone may pose a threat to 
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( 125 ft) from the 2 16-T- groundwater, si milar to the 216-B-7 A Crib. Although much less relative 
32 Crib. volume of effluent was sent to the 216-8-9 Crib, effiuent substantially 

exceeded calculated soi l porosity volume. Although less vol ume was 
discharged to the 216-T-5 Trench, high inventories could remain in the 
vadose, pos in g a s ignificant threat to ground water, similar to the 2 I 6-B-
7 A Crib. Th is implies that groundwater protection is needed at this waste 
site, as it is at the 2 16-B-7 A Crib 

8. Generally rece ived equivalent or less contaminant inventory than the 216-
B-7 A Crib , except for plutonium; even so, groundwater protecti on is 
expected to be required. 

In general , the 216-T-5 Trench is ana logous to and bounded by the 2 I 6-8-7 A 
Crib. Remedial actions are needed to address the same risks as those at the 
216-8-7 A Crib, specifica ll y protection of groundwater and protec tion aga inst 
intrusion to contaminants at the bottom of the waste site, which could pose a 
signi ficant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs-137 and Sr-90). Because the contamination is 
shallower at the 2 I 6-T-5 Trench, remedial actions also are needed to address 
human health and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs zone. 

21 G-T-6 The 2 I 6-T-6 Crib 2°d Cycle, Cell 5-6 The 2 16-T-6 Crib assembly (two cribs) is ana logous to the 216-B-7A Crib as 

consists of two 3.7 x 3 .7 Drainage, and indicated by process history, contaminant inventory, effiuent volume received , 

X 1.2 m (12 X J 2 X 4 ft) Lanthanum Fluoride and expected nature and vertica l ex tent of contamination : 

deep wooden cribs Waste Stream I . Received a waste stream similar to the 2 16-B-7 A Crib; therefore, the 
within a 6. 1 m (20 ft) The site received low- contaminant types are expec ted to be very similar 
deep excavation. One salt neutral/basic 2. Site construction is simi lar to the 216-8-7 A Crib 
crib overflows into the liquid waste from ce ll 3. Waste was received from a similar source 
other. The crib boxes drainage from the 22 1-
are set 18.9 m (62 ft) T Canyon Building 4. The geology of the two sites is similar, although the vadose zone is 

apart and are connected and 224-T via the 241 - thinner in the 200 West Area 

in series by a pipe. T-36 1 Settling Tank. 5. The vertica l extent of contamination is expec ted to be similar based on 

Above ground piping Site received liquid evidence from similar sites investigated (e.g., 216-8-43 through 216-B-50 

was removed, all s ink waste between August Cribs) 

holes were filled, and 1946 and October 6. Risks are expected to be similar to those of the 216-8-7 A Crib; however, 
the ground surface was 1947 (active for because the top of the contamination is about 7.6 m (25 ft) bgs, human 
decontaminated and 1 year). Site has health and ecological risks are not expec ted in the Oto 4.6 m (0 to 15-ft) 
leveled in 1975. The potential to contain zone 
area was surface transuranic 7. The relative e ffluent vo lume discharged to this crib suggests that 
stabili zed and posted as constituents above I 00 con taminant inventory in the vadose zone may pose a threa t to 
"Underground nCi/g. groundwater, s imilar to the 216-8-7 A Crib. High inventories could 
Radioactive Material" remain in the vadose, posing a significant threat to groundwater, s imilar to 
in 1993. The depth to the 2 16-B-7A Crib. This implies that groundwater protection is needed at 
the top of this waste site , as it is at the 216-8-7A Crib 
contamination is 7.6 m 

8. Generally received eq uivalent or less contaminant inventory than the 2 16-
(25 ft). 

B-7A Crib (except for Cs-137) 

Isolated from In general , the 2 16-T-6 Crib is analogous to and bounded by the 216-8-7 A 
significant structures . Crib. Remedial actions are needed to address the same risks as those of the 
except the 2 I 6-T- 216-8-7 A Crib, specifically protec tion of groundwater and from intruders. 
) Injection Well/Reverse 
Well approximately 61 
m (200 ft) away. 

102 



DOE/RL- 2004- 10, DRAFT A 

Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (20 Pages) 

Waste Site 
Site Discharge 

Waste Configuration, 
Site Construction, 

History Rationale 

and Purpose 
(WIDS) 

216-T-7 The 216-T-7 Crib 2nd C::,:cle, Cell 5-6 The 216-T-7 Crib is analogous to the 216-8-7A Crib as indicated by process 

structure consists of a Drainage, and history, contaminant inventory, effluent volume received, and expected nature 

3.7 x 3.7 x 2.1 m high Lanthanum Fluoride and vertical extent of contamination: 

( 12 x l2x7fthigh) Waste Stream l. Received a waste stream similar to the 216-8-7 A Crib; therefore, the 
wooden crib within a The s ite received hi gh- contaminant types are expected to be very similar 
6.1 m (10 ft) deep sa lt neutral/bas ic 2. Site construction is similar to the 216-8-7A Crib 
excavation and liquid second-cyc le 

3. Waste was received from a similar source 
associated ti le field . supernatant was te 
ll1e tile field is a from 221-T, 224-T , 4 . The geology of the two sites is similar, although the vadose zone is 

chevron pattern and tank 5-6 after it thinner in the 200 West Area 

consisting of eight I 2.2 cascaded through 5. The vertical extent of contamination is expected to be similar based on 

m ( 40 ft) long branches Tanks 24 1-T-l 10, evidence from similar sites investigated (e.g., 216-B-43 through 216-8-50 

from a 93.0 m (305 ft) 241-T-l l l , and 24 1- Cribs) 

long central pipe. The T-112. The 216-T-7 6. Risks are expected to be similar to the 216-8-7 A Crib; however, because 
piping is VCP or T ile Field received the top of the contamination is about 7.6 m (25 ft) bgs, human health and 
concrete. Nominal overflow from the ecological risks are not expected in the O to 4.6 m (0 to 15-ft) zone 
liquid release depth in 216-T-7 Crib. Si te 7. The relative effluent volume di scharged to this crib suggests that 
the tile fie ld was 6.1 m received liquid waste contaminant inventory in the vadose zone may pose a threat to 
(20 ft). The area was from April 1948 to ground water, similar to the 2 I 6-B-7 A Crib. High inventories could 
covered with 0 .6 m (2 November 1955 remain in the vadose, posing a significa nt threat to groundwater, similar 
ft) of clean dirt and (active for seven to the 216-B-7A Crib. This impl ies that groundwater protection is needed 
posted with years). at this waste site, as it is at the 216-B-7 A Crib 
"Underground 

8. Generally received equivalent or less contaminan t inventory than the 2 16-
Radioactive Material" 
signs in 1992. The ti le 

B-7 A Crib, but did receive more nitrate, support ing the need for 

field is marked with 
groundwater protection 

concrete AC-540 In general, the 216-T-7 Crib is analogous to and bounded by the 216-B-7A 

markers. The depth to Crib. Remedia l actions are needed to protec t groundwater and prevent 

the top of intrusion . 

contamination is 7.6 m 
(25 ft). 

Located approximately 
36.6 m (120 ft) from the 
T Tank Farm tanks and 
adjacent to the 
216-T-32 Crib. The 
crib is within the T 
Tank Farm fence line; 
most of the tile field is 
outside the fence . 

2 16-T-32 The 216-T-32 Crib 2nd C:,,c le, Cell 5-6 The 216-T-32 Crib assembly (two cribs) is analogous to 216-8-7A Crib as 

structure consists of two Drainage, and indicated by process hi story, contaminant inventory, effluent volume received , 

3.7 x 3.7 x l.2 m high Lanthanum Fluoride and expected nature and vertical extent of contamination: 

( 12 x 12 x 4 ft high) Waste Stream l. Received a waste stream similar to the 2 16-8-7A Crib; therefore, the 
wooden crib boxes, The site received high- contaminant types are expected to be very similar 
each set into a square salt neutral/basic 2. Site construction is similar to the 216-8-7 A Crib 
bottom pit with sloping liquid waste from 224-

3. Waste was received from a simi lar source 
sides measuring 20. 1 x T via Tank 241-T-201. 
4 .3 X 7.9m(66 X ]4 X The s ite received 4. The geology of the two s ites is similar, although the vadose zone is 

26 ft). The crib boxes liquid waste from thinner in the 200 West Area 

are separated by 12 .2 m November 1946 to 5. The vertical extent of contamination is expected to be similar based on 

( 40 ft). The crib boxes May 1952 (active 6 evidence from similar sites investigated· (e.g., 216-8-43 through 216-B-50 

are connected in series years). Site has the Cribs) 

by a pipe, with one crib potential to contain 6. Risks are expected to be similar to the 216-B-7A Crib; however, because 
overflowing into the transuranic the top of the contamination is about 6.7 m (22 ft) bgs, human hea lth and 
other. The site was constituents above I 00 ecological risks are not expec ted in the O to 4.6 m (0 to 15-ft) zone 
stabilized with grave l, nCi/g. 7. The relative effluent volume discharged to this crib suggests that 
along with the rest of contaminant inventory in the vadose zone may pose a threat to 
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TTank Farm, in 1992. groundwater, similar to the 2l6-B-7A Crib. High inventori es could 
The depth to the top of remain in the vadose, posing a significant threat to groundwater, similar to 
con tamination is 6.7 m the 2l6-B-7A Crib. This implies that groundwater protection is needed at 
(22 ft). this waste site, as it is at the 2l6-B-7A Crib 

Located approximately 8. Generally received less contaminant inventory than the 216-B-7 A Crib; 

27 m (90 ft) from the T 
even so, groundwater protec tion is expected to be req ui red. 

Tank Farm and adjacent In general, the 216-T-32 Cribs are analogous to and bounded by the 2l6-B-7A 
to the 2 16-T-7 Crib and Crib. Remedial actions are needed to address the same risks as those of the 
tile fie ld . 216-B-7 A Crib, specifically protection of groundwa ter and from intrusion. 

24 1-T-36 1 The 241 -T-36 I Settling 2nd Cyc le, Ce ll 5-6 The 24 1-T-36 1 Settling Tank is analogous to the 2 l 6-B-7A Crib as indicated 

Tank site is a 5.8 m Drainage, and by waste stream chemistry and the expected distribu tion of contamination. 

high x 6.1 m diameter Lanthanum Fluoride Radioactive waste from the 221-B and 224-B facilities were accumulated in 

(19 ft high x 20 ft Waste Stream this tank: 

diame ter), capacity The unit received low- I. Received a waste stream similar to the 216-B-7 A Crib; therefore, the 
~136,000 L (domed salt alkaline contaminant types are expected to be very similar 
top) settling tank that is radioactive liquid 2. Site construction is not similar to the216-B-7 A Crib in that it was not 
constructed of 15 cm wastes from cells 5 designed as an unlined near-surface liquid disposal site; instead it was 
(6-in.) reinforced, and 6 in 224-T. intended to be a process vessel 
prestressed concrete. Overflow was sent to 3. Waste was received from a simi lar source 
The top of the uni t is the 216-T-6 Crib. Site 
1.8 m (6 ft) below received solid and 4. The geology of the two si tes is simi lar, although the vadose zone is 

grade. Posted wi th liquid s ludge between thinner in the 200 West Area 

" Underground 1946 and 1947 (active 5. The verti cal ex tent of contamination is expec ted to be considerably less, 

Rad ioac ti ve Material" for I year). No liquid because there is no evidence tha t the tank has leaked 
and " Inactive is believed to exist in 6. Risks are expected to be much less tha n for the 2 16-B-7A Crib; however, 
Miscellaneous the tank; the sludge is because the top of the tank is estimated to be 1.8 m (6 ft) bgs, human 
Underground Storage black and has the health and ecological ri sks are expec ted in the 0 to 4 .6 m (0 to 15-ft) 
Tank" signs. Surface consistency of axle zone; risks to intruders are associated with high contamination in the tank 
covered with coarse grease. Tank contents 7. Contaminant inventory in the vadose zone shou ld not pose a threat to 
rock. Tank is have the poten tial to groundwater because there has been no record of leakage. Any 
associated with the contain transuranic contaminants that have leaked are expected to be remaining in the vadose 
adjacen t 216-T-3 constituents above I 00 soil. 
Injection Well/Reverse nCi/g. 

8. Generally received lesser contaminant inventory than the 216-B-7A Crib. 
Well. The depth to the 
top of the tank is 3.7 m In genera l, the 24 1-T-361 Settling Tank, particularl y any leak from thi s tank, 
( 12 ft). is ana logous to the 216-B-7 A Crib. Remed ial ac tions are needed to address 

the same risks as the 216-B-7A Crib, specifically protection aga inst intrusion 
to contaminants in the bottom of the tank which could pose a significan t direct 
contact risk to a potential intruder. Groundwater protection should not be an 
issue unless tank contents are released to the soil. Because the contamination 
is accessible, remedial actions also may be needed to address human health 
and ecological risk in the Oto 4.6 m (0 to 15-ft) bgs zone. 
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\-Vaste 
Site 

216-8-38 

216-8-35 

Waste Site 
Configuration, 
Construction, 
and Purpose 

Site Discharge 
History 
(WIDS) 

The 216-8-38 Trench is Dissolved Cladding 
an open, unlined trench and !st Cyc le Waste 
that is 77 m (250 ft) Stream 
long, 3 m (IO ft) wide, Received high-sa lt 
and 3 m (IO ft) deep. It neu tral/basic first
was used as a spec ific cyc le supernatant 
retention trench in July waste from 22 1-B 
1954. The site was Bui lding 
backfilled and 
stabili zed in 1982 with 
0.6 m (2 ft) of clean fill. 
Remedial investigation 
data suggest that the 
bottom of the trench is 
at 4.3 m ( 14 ft). 

Located approximately 
80 m (250 ft) from the 
BX Tank Farm tanks 
and within the assembly 
of 216-B-35 through 
216-8-42 Trenches. 

The 216-8-35 Trench is Dissolved Cladding 
an open, unlined trench and 1st Cycle Waste 
that is 25 x 3 x 3 m Stream 
deep (77 x IO x IO ft This s ite received I st 

deep). Used as a cyc le waste from 22 1-
specific retention trench B Building. The 
in July 1954. Site was waste is high in sa lt 
backfilled and and is neutral to basic. 
stabilized in 1982 with Site was active for one 
0.6 m (2 ft) of clean fill. month in I 954. 
It was stabili zed with 
top so il , treated with 
herbicides, and seeded 
wi th wheat-grasses. 
The depth to the top of 
contamination is 3.7 m 
(I 2 ft). 

Located approximately 
80 m (250 ft) from the 
BX Tank Farm tanks 
and within the assembl y 
of2 16-B-35 through 
216-B-42 Trenches. 

Rationale 

In vestigated in 2001 under DOE/ RL-2000-38; results, including risk 
assessment, reported in DOE-RL-2002-42 and summari zed below: 

• Zone of higher con tamination from 14.5 to 40 ft 

• Maximum concentrations gen era ll y fro m 14.5 to 15.5 ft sample 

• Maximum Am-241: 43.9 pCi/g at 14.5 to 15.5 ft 

• Maximum Cs-137: 226,000 pCi at 14.5 to 15.5 ft and 18 to 20.5 ft , 
decreases an order of magnitude in 22.5- to 25-ft sample and basically not 
detected at significant concentrations below 54.5 ft 

• Maximum Pu-238: 7.85 pCi/g at 20 to 3 1.5 ft 

• Maximum Pu-23/240: 159 pCi/g at 18 to 20.5 ft 

• Maximum Sr-90: 2050 pCi a t 18 to 20.5 ft 

• Maximum total uranium: 32.5 mg/kg at 18 to 20.5, above background to 
54.5 ft 

• Maximum U-233/234: 9 pCi/g at 18 to 20.5 ft 
• Maximum U-238: 6.35 mg/kg at 22.5 to 25 ft 

• With excepti ons noted above, concentrati ons tend to drop sign ificantly by 
40 ft 

• Technetium-99 (1.9 pCi/g) and tritium (28 .7 pCi/g) detected in 52 to 54.5 
ft and at lower levels through rest of borehole. 

Sign ificant human health and ecologica l ri sk is associated with Cs-137 and Sr-
90 in the Oto 4.6 m (0 to 15 ft) zone; no chemicals above risk-based standards 
for human or ecological receptors for direct exposure; groundwater protection 
concerns for fluoride, nitrate, nitri te, total uranium, U-233/234, and U-238. 
Geology described in B HI-01 607. 

The 216-8-35 Trench is analogous to the 2 16-8-38 Trench as indicated by 
process hisiory, contaminant inventory, effluent volume received , and 
expected nature and vertical exten t of contamination: 

I. Received the same waste stream as the 216-B-38 Trench ; therefore, the 
contaminant types are expected to be very similar 

2. Site construction is similar to the 216-B-38 Trench 

3. Waste was received from the same source (221-8) 

4. Both sites are located in the 200 East Area in proximity to each other; the 
geology of the two si tes is similar 

5. The vertical extent of contaminati on is expected to be similar based on 
evidence from si milar sites investi gated 

6. Risks are expected to be s imilar to the 2 16-B-38 Trench; because the top 
of the contamination is about 3.7 m (12 ft) bgs, hu man health and 
ecological risks are expected in the Oto 4.6 m (0 to I 5-ft) zone; ri sks to 
intruders may be associated )With high contamination at the bottom of the 
waste site as evidenced by similar risk at the 216-8-38 Trench 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, simi lar to the 2 16-B-38 Trench. Because a similar relative 
volume of effluent was sent to the 216-8-35 Trench, high inventories 
could remain in the vadose, posing a sign ificant threat to groundwater, 
similar to the 216-8-38 Trench . This implies that groundwater protection 
is needed at this waste site, as it is at the 216-B-38 Trench 

8. Generall y received equivalent or less contaminant inventory than the 216-
8-38 Trench. 

In general , the 216-8-35 Trench is analogous to and bounded by the 216-B-38 
Trench. Remedial actions are needed to add ress the same risks as the 2 16-8-
38 Trench, spec ifica ll y protection of groundwater and protection agai nst 
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intrusion to con taminants at the bonom of the waste site, which could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e., Cs-1 37 and Sr-90). Because the contamination is 
shallower at the 216-B-35 Trench, remedial actions also are needed to address 
human heal th and ecological ri sk in the O to 4.6 m (0 to 15-ft) bgs zone. 

216-B-36 The 216-B-36 Trench is Dissolved Cladding The 216-B-36 Trench is ana logous to the 216-B-38 Trench as indicated by 
a 77 x 3 x 3 m (252 x and I~ Cycle Waste process history, contaminant inven tory, effluent volume received , and 
IO x IO ft) deep trench Stream expected nature and vertical exten t of contamination : 
that was stabilized in This site received I" I. Received the same waste stream as the 216-B-38 Trench; therefore, the 
1982 with 2 ft of topsoil cycle supernatant contaminant types are expec ted to be very si milar 
and treated with waste fro m 221-B 2. Site construction is similar to the 216-B-38 Trench 
herbicides and seeded Building. The waste 
with wheat-grasses. is high in salt and 3. Waste was received from the same source (221 -B) 

The depth to the top of neutral to basic. It 4. Both sites are located in the 200 East Area in proximity to each other; the 
contamination is 3.7 m was active for one geology of the two si tes is similar 
(12 ft). month. 5. The vertical extent of contamination is expected to be simi lar based on 

Located approximately evidence fro m similar sites investigated 

80 m (250 ft) from the 6. Ri sks are expected to be si milar to the 216-B-38 Trench; however, 
BX Tank Farm tanks because the top of the contamination is about 3.7 m (12 ft) bgs, human 

and within the assembly health and ecological risks are expected in the Oto 4.6 m (0 to 15-ft) 
of 216-B-35 through zone; risks to intruders may be associated with high contamination at the 
216-B-42 Trenches. bottom of the waste site as ev idenced by similar risk a t the 216-B-38 

Trench 

7. The relative effluent volume discharged to this trench s uggests that 
con taminant inventory in the vadose zone may pose a threat to 
groundwater, similar to the 216-B-38 Trench. Because a larger relative 
volume of effluent was sen t to the 216-B-36 Trench, high inventories 
could remain in the vadose, posing a more significant threat to 
groundwa ter than from the 216-B-38 Trench. This implies that 
groundwater protection is needed at this waste s ite, as it is at the 216-B-
38 Trench 

8. Generally received equivalent or more contaminant inventory than the 
2 16-B-38 Trench, higher inventories ofCs-137 and nitrate exist at the 
216-B-36 Trench ; thus groundwater protec ti on and intrusion protect ion 
are expec ted to be required. 

In genera l, the 216-B-36 Trench is analogous to and bounded by the 2 16-B-38 
Trench. Remedial actions are needed to address the same risks as those of the 
216-B-38 Trench, specifically protection of groundwater and protection 
against intrus ion to contaminants at the bottom of the waste site, which could 
pose a significant direct contact ri sk to a potential intruder because of the 
nature of the contaminan ts (i.e., Cs-137 and Sr-90). Because the 
contamination is sha llow at the 2 16-B-36 Trench, remedia l actions also are 
needed to address human health and ecological ri sk in the O to 4 .6 m (0 to 15-
ft) bgs zone. 
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2 16-8 -37 The 2 16-8-37 Trench is Dissolved Cladding The 216-8-37 Trench is analogous to the 2 16-8-38 Trench as indicated by 
a 77 x 3 x 3 m (252 x and 1st Cvc le Waste process history, con taminant inventory, effl uent volume received, and 
IO x IO ft) deep trench Stream expected nature and vert ica l extent of contamination: 
that was stabi lized in This site received I. Received the same waste stream as the 2 16-B-38 Trench; therefore, the 
1982 with 0.6 m (2 ft) evaporator bottom contaminant types are expected to be very similar 
of topsoil , treated with waste from the 242-8 

2. Site construction is s imilar to the 2 16-B-38 Trench 
herbicides, and seeded Waste Evaporator 

3 Waste was received from the same source (221-B) with wheat-grasses. after it had processed 
The depth to the top of B Plant I st eye le 4. Both sites are located in the 200 East Area in proximity to each other; the 

contamination is 3.7 m waste. Active for less geo logy of the two sites is similar 

( 12 ft). than one month . 5. The vertical extent of contamination is expected to be similar based on 

Located approximately evidence from similar sites investigated 

80 m (250 ft) from the 6. Ri sks are expected to be s imilar to the 216-B-38 Trench; because the top 

BX Tank Farm tanks of the contamination is about 3.7 m (12 ft) bgs, human heal th and 

and within the assembly ecological risks are expected in the Oto 4 .6 m (0 to 15-ft) zone; risks to 

of 2 16-8-35 through intruders may be associated with high contamination at the bottom of the 

2 16-8-42 Trenches. waste site as evidenced by similar risk at the 216-8-38 Trench 

7. The relative effluent volume di scharged to thi s trench suggests that 
contami nant inventory in the vadose zone may pose a threat to 
groundwater, s imilar to the 216-8-38 Trench . Because a larger relative 
volume was di scharged to the 2 I 6-B-37 Trench, high inventories could 
remain in the vadose, posing a more sign ificant threat to groundwater 
than from the 216- 8 -38 Trench. This implies that groundwater protection 
is needed at this waste s ite, as it is at the 2 I 6-B-38 Trench 

8. Genera lly received equiva lent or more contaminant inventory than the 
2 16-B-38 Trench; hi gher inventories of Tc-99, Cs-137, and nitrate exist at 
the 216-8-36 Trenc h ; Thus, groundwater and intrusion protection are 
expected to be requ ired. 

In general , the 2 16-B-37 Trench is analogous to and bounded by the 2 16-8-38 
Trench. Remedial actions are needed to address the same risks as those of the 
2 16-B-38 Trench, spec ifically protection of groundwater and protec tion 
against intrusion to contaminants at the bottom of the waste si te, which could 
pose a significant direct contact risk to a potential intruder because of the 
nature of the contaminants (i.e., Cs-I 37 and Sr-90). Because the 
contamination is shallow at the 2 16-B-37 Trench, remedial actions a lso are 
needed to address human hea lth and ecological risk in the Oto 4 .6 m (0 to 15-
ft) bgs zone. 

216-8-39 The 216-B-39 Trench is Dissolved Cladding The 216-8-39 Trench is analogous to the 2 16-B-38 Trench as indicated by 
a 77 x 3 x 3 m (252 x and I st C~cle Waste process hi story, contaminant inventory, effluent volume received, and 
IO x IO ft) deep trench Stream expected nature and vertical extent of contaminati on: 
that was stabilized in This site received I~ I. Received the same was te s tream as the 216-8-38 Trench; therefore, the 
1982 with 0.6 m (2 ft) cyc le supernatant contami nant types are expected to be very similar 
of topsoil, treated with waste from 22 1-B 2. Site construction is similar to the 216-B-38 Trench 
herbicides, and seeded Building. The waste 

3. Waste was received from the same source (221-B) with wheat-grasses. is high in salt and 
The depth to the top of neutral to basic. 4. Both sites are located in the 200 East Area in proxi mity to each other; the 

contamination is 4 .6 m Active for one year. geology of the two s ites is similar 

(15 ft). 5. The vertical extent of contamination is expected to be similar based on 

Located approximately evidence from similar sites investigated 

80 m (250 ft) from the 6. Risks are expected to be similar to the 2 16-8-38 Trench; because the top 

BX Tank Farm tanks of the contamination is about 4.6 m (15 ft) bgs, human health and 

and within the assembly ecologica l ri sks are expected in the Oto 4.6 m (0 to 15-ft) zone ; risks to 

of 2 I 6-B-35 through intruders may be associated wi th hi gh contamination at the bottom of the 

216-8-42 Trenches. waste site as evidenced by si milar risk at the 216-8-38 Trench 

7. The relative effluent volume discharged to th is trench suggests that 
contaminan t inventory in the vadose zone may pose a threat to 
groundwa ter, similar to the 216-B-38 Trench. Because a similar rel ative 
volume of eftl uent was sent to the 216-8-39 Trench, high inventories 

107 



DOE/RL-2004--1 0 , DRAFT A 

Table B-2. 200-TW-2 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (20 Pages) 

Waste Site 
Site Discharge 

Waste Configuration, 
History Rationale 

Site Construction, 
(WIDS) 

and Purpose 
could remain in the vadose, posing a significant threat to groundwater, 
similar to the 216-8-38 Trench. This implies that groundwater protection 
is needed at this waste si te, as it is at the 216-8-38 Trench 

8. Generally received equivalent or less contaminant inventory than the 216-
B-38 Trench. 

In general. the 216-8-39 Trench is analogous to and bounded by the 216-8-38 
Trench. Remedial actions are needed to address the same ri sks as those of the 
216-8-38 Trench, spec ifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste site, which could 
pose a sign ificant di rect contact risk to a poten ti al intruder because of the 
nature of the con tam inants (i.e., Cs-137 and Sr-90). Because the 
contamination is shallow at the 216-8-39 Trench, remedial actions also are 
needed to address human health and ecological ri sk in the Oto 4 .6 m (0 to 15-
ft) bgs zone. 

2 16-8-40 The 216-8-40 Trench is Dissolved Cladding The 216-8-40 Trench is analogous to the 216-8-38 Trench as indicated by 
a 77 x 3 x 3 m (252 x and I" C:r:cle Waste process history, contaminant inventory, effluent volume received, and 
IO x IO ft) deep trench Stream expected nature and vertical extent of contamination : 
that was stabili zed in This site received I st 

I. Received the same waste stream as the 216-8-38 Trench; therefore, the 
1982 with 0.6 m (2 ft) cycle supernatant contaminant types are expected to be very similar 
of topsoi l, treated with waste from 22 1-B 

2. Site construction is similar to the 216-8-38 Trench 
herbicides, and seeded Building. The waste 

3. Waste was received from the same source (22 1-B) with wheat-grasses. is high in salt and 
The depth to the top of neutral to basic. 4. Both s ites are located in the 200 East Area in proximity to each other; the 

contamination is 4.6 m Active for three geology of the two sites is similar 

(15 ft) . months. 5. The vertical extent of contamination is expected to be simi lar based on 

Located approximately evidence from similar sites investigated 

80 m (250 ft) from the 6 . Risks are expected to be s imilar to the 216-8-38 Trench; however, 

BX Tank Farm tanks because the top of the contamination is about 4.6 m (15 ft) bgs , human 

and within the assembly health and ecological risks are expected in the O to 4.6 m (0 to 15-ft) zone; 

of 216-8-35 through risks to intruders may be associated with high contamination at the bottom 
216-8-42 Trenches. of the waste site as evidenced by similar risk at the 216-8-38 Trench 

7. The relative emuent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to the 216-8-38 Trench. Because a similar relative 
volume of effluent was sent to the 216-8-40 Trench, high inventories 
cou ld rema in in the vadose, posing a significan t threat to groundwater, 
similar to the 216-8-38 Trench. This implies that groundwater protection 
is needed at this waste s ite, as it is at the 2 I 6-B-38 Trench 

8. Generally received equivalent or less contaminant inventory than the 216-
B-38 Trench . 

In general , the 216-8-40 Trench is analogous to and bounded by the 2 16-8-38 
Trench. Remedia l actions are needed to address the same risks as those of the 
2 I 6 -8-38 Trench, specifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste site, which could 
pose a significant direct contact risk to a potential intruder because of the 
nature of the contaminants (i .e., Cs-137 and Sr-90). Because the 
con tamination is shallow at the 216-8-40 Trench, remedial actions also are 
needed to address human hea lth and ecological risk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 
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216-8-41 The 2 I 6-8-41 Trench is Dissolved Cladding The 216-8-41 Trench is analogous to the 216-8-38 Trench as indicated by 
a 77 x 3 x 3 m (252 x and I st Cycle Waste process history, contaminant inventory, effluent volume received, and 
IO x IO ft) deep trench Stream expected nature and vertical exten t of contamination: 
that was stabi lized in This site received 1st I. Received the same waste stream as the 216-8-38 Trench; therefore, the 
1982 wi th 0.6 m (2 ft) cyc le supernatan t contaminant types are expected to be very si milar 
of topsoil, treated with waste from 22 1-8 2. Site construction is similar to the 216-8-38 Trench 
herbicides, and seeded Building. The waste 

3. Waste was received from the same source (221-8) with wheat-grasses. is high in sal t and 
The depth to the top of neutral to basic. 4. Both sites are located in the 200 East Area in proximity to each other; the 

contamination is 4.6 m Active for less than geology of the two si tes is similar 

(15 ft). one month. 5. The vertical extent of contamination is expected to be similar based on 

Located approximate ly evidence from similar sites investigated 

80 m (250 ft) from the 6. Risks are expected to be si milar to the 216-8-38 Trench; because the top 

BX Tank Farm tanks of the contamination is about 4.6 m ( 15 Ii) bgs, human health and 

and within the assembly ecologica l risks may be expected in the Oto 4.6 m (0 to 15-ft) zone; risks 

of 2 I 6-8-35 through to intruders may be associated with high contamination at the bottom of 

2 I 6-8-42 Trenches. the waste site as evidenced by similar risk at the 216-B-J8 Trench 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, s imilar to the 2 16-8-38 Trench. Because a si milar relative 
volume of effluent was sent to the 2 16-8-41 Trench, high inventories 
could remain in the vadose, posing a significant threat to groundwater, 
similar to the 216-8-38 Trench. TI1i s implies that groundwater protection 
is needed at thi s waste site , as it is at 2 16-8-38 

8. Generally received equiva lent contaminant inventory than the 2 I 6-8-38 
Trench, a higher inventories of Cs-137 exists at the 216-8-36 Trench. 

In general , the 2 I 6-8-41 Trench is analogoL1s to and bounded by the 216-8-38 
Trench. Remedial actions are needed to address the same ri sks as those of the 
216-8-38 Trench, specifical ly protection of groundwater and protect ion 
against intrusion to contaminants at the bottom of the waste si te, which could 
pose a significant direct contact ri sk to a potential intruder because of the 
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the 
contamination isrelatively shallow at the 216-8-41 Trench, remedial ac tions 
may be needed to add ress human hea lth and ecological risk in the Oto 4.6 m 
(0 to 15-ft) bgs zone. 

2 16-T-14 The 216-T-14 Trench is Dissolved Cladding The 216-T- !4 Trench is analogous to the 2 16-8-38 Trench as indicated by 
a 83 .8 x 3.0 x 3.7 m and I st Cycle Waste process history, contaminant inventory, effl uent volume recei ved, and 
(275 x 10 x 12 ft) deep Stream expected nature and vertical extent of contamination : 
trench that was surface This site received I st 

I. Received a waste stream simi lar to the 216-8-38 Trench; therefore, the 
stabili zed in 1992 with cycle supernatant contaminant types are expected to be very similar 
0.1 5 to OJ m (0.5 to I waste from 221-T 2. Si te construction is similar to the 2 16-8-38 Trench 
11) of clean soil. Building via Tanks 

3. Waste was received from a si milar source Contaminated soil from 24 l-T-104, 24 1-T-
the adjacent UPR-200- 105, and 241-T-106. 4. The geo logy of the two sites is s imilar, although the vadose zone is 

W-166 was The waste is high in thinner in the 200 West Area 

consol idated onto the salt and neutral to 5. The vertical extent of contamination is expected to be similar based on 
west slope of the trench. basic. Received liquid evidence from si milar si tes investigated 
Then the entire process effluent. 6. Risks are expected to be s imilar to the 216-8-38 Trench; because the top 
grouping of21 6-T-14 Active for less than of the con tamination is about 4.0 m (1 3 ft) bgs, human health and 
through 2 16-T-1 7 one month (January ecological risks are expected in the Oto 4.6 m (0 to 15-ti) zone; risks to 
Trenches was covered 1954). intruders may be associated with high contamination at the bottom of the 
with another 0.4 to 0.6 waste site as evidenced by similar risk at the 216-8-38 Trench 
m (1.5 to 2 ft) of clean 

7. The relative effluent volume d ischarged to this trench suggests that 
soil. The above ground 

contaminant inventory in the vadose zone may pose a threat to 
piping was removed 

groundwater, si milar to the 216-8-38 Trench. Because a similar relative 
and the unit was 

volume of effluent was sent to the 2 16-T-1 4 Trench, high inventories 
backfilled. The depth 

could remain in the vadose, posing a significant threat to groundwater, 
to the top of similar to the 216-B-38 Trench. This implies that ground wa ter protection 
contamination is 4 m 
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( 13 ft). is needed at this waste site, as it is at the 216-B-38 Trench 

Located approximately 8. Generally received equivalent or less contaminant inventory than the 216-
99 m (325 ft) from the B-38 Trench; thus, groundwater protection is expected to be required. 
T Tank Farm tanks and In general , the 216-T-14 Trench is analogous to and bounded by the 216-B-38 
with in the assembly of Trench. Remedial actions are needed to address the same risks as those of the 
216-T-l 4 through 216- 216-8-38 Trench, specifically protection of groundwater and protection 
T-17 Trenches. against intrusion to contaminants at the bottom of the waste site, which could 

pose a significant direct contact risk to a potential intruder because of the 
nature of the contaminants (i.e., Cs-137 and Sr-90). Because the 
contamination is shallow at the 216-T-14 Trench, remedial actions also are 
needed to address human health and ecological risk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 

216-T-15 The 216-T-1 5 Trench is Dissolved Cladding The 216-T-15 Trench is analogous to the 216-B-38 Trench as indicated by 
a 83.8 x 3.0 x 3.7 m and l" Cyc le Waste process history, contaminant inventory, effluent volume received, and 
(275 x l Ox 12 ft) deep Stream expected nature and vertical extent of contamination : 
trench that was surface This si te received I" l. Received a waste stream similar to the 216-8-38 Trench; therefore, the 
stabilized in 1992 with cycle supernatant contaminant types are expected to be very similar 
clean soil as described waste from 221-T 2. Site construction is similar to the 216-8-38 Trench 
for the 2 16-T-14 Building via Tanks 
Trench. The above 241-T-104, 241-T- 3. Waste was received from a similar source 

ground piping was 105, and 241-T-106. 4. The geology of the two si tes is similar, although the vadose zone is 
removed and the unit The waste is high in thinner in the 200 West Area 
was backfilled. The salt and neutral to 5. The vertica l extent of contamination is expected to be simi lar based on 
depth to the top of basic. Received liquid evidence from similar sites investigated 
contamination is 4 m process effluent. 6. Risks are expected to be similar to the 216-8-38 Trench; because the top 
( 13 ft). Active for two months of the contamination is about 4.0 m (13 ft) bgs, human health and 
Located approximately (January and February ecological risks are expected in the Oto 4.6 m (0 to 15-ft) zone; risks to 
121 m (400 ft) from the 1954). intruders may be associated with high contamination at the bottom of the 
T Tank Farm tanks and waste si te as evidenced by similar risk at the 216-8-38 Trench 
within the assembly of 7. The relative effluent volume discharged to this trench suggests that 
216-T-14 through 216- contaminant inventory in the vadose zon·e may pose a threat to 
T-17 Trenches. groundwater, similar to the 216-8-38 Trench. Because a si milar relative 

volume of effluent was sent to the 216-T- l 5 Trench, high inventories 
could remain in the vadose, posing a significant threat to groundwater, 
similar to the 216-B-38 Trench. This implies that groundwater protection 
is needed at thi s waste site, as it is at the 216-8-38 Trench 

8. Generally received contaminant inventory equivalent to the 216-B-38 
Trench (Tc-99 and Cs-137 inventories are greater); thus, groundwater 
protection is expected to be required. 

In general, the 216-T-15 Trench is ana logous to and bounded by the 216-B-38 
Trench. Remedial actions are needed to address the same risks as those of the 
216-8-38, specifically protection of groundwater and protection against 
intrusion to contaminants at the bottom of the waste s ite, which could pose a 
significant direct contact risk to a potential intruder because of the nature of 
the contaminants (i.e. , Cs-137 and Sr-90). Because the contamination is 
shallow at the 216-T-15 Trench, remedial actions also are needed to address 
human health and ecological ri sk in the O to 4.6 m (0 to 15-ft) bgs zone. 
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216-T-16 The 2 I 6-T-I 6 Trenc h is Dissolved Cladding The 2 16-T-16 Trench is ana logous to the 2 16-B-38 Trench as indicated by 
a 83 .8 x J.0 x J .7 m and I" Cycle Waste process history, contaminant inventory, efnuent volume received, and 
(275 x IO x 12 fl) deep Stream expected nature and vertical extent of contamination : 
trench that was surface This site received I" I. Received a waste stream simi lar to the 216-B-38 Trench; therefore, the 
stabilized in 1992 with cyc le supernatant contaminant types are expected to be very similar 
clean soi l as described waste from 22 1-T 

2. Site construction is similar to the 2 I 6-B-38 Trench 
for the 216-T-14 Building via Tanks 
Trench. The above 241-T-104, 241-T- 3. Waste was received from a similar source (221-T 221-B) 

ground piping was I 05, and 241-T- I 06. 4. The geology of the two sites is simi lar, al though the vadose zone is 
removed and the unit The waste is high in thinner in the 200 West Area 

was backfi ll ed . The salt and neutra l to 5. The vertical extent of contamination is expected to be similar based on 
depthto the top of basic. Received liquid evidence from simi lar si tes investigated 
contamination is 4 m process effluent. 6. Risks are expected to be similar to the 216-B-38 Trench; however, 
(13 fl). Active for less than because the top of the contamination is abou t 4.0 m ( I J ft) bgs, human 

Located approximately 
one month (February health and ecological risks are expected in the O to 4.6 m (0 to 15-ft) 

145 m (475 ft) from the 
1954). zone; risks to intruders may be associated with high con tamination at the 

T Tank Farm tanks and bottom of the waste site as evidenced by similar risk at the 216-B-38 

within the assembly of Trench 

216-T-14 through 2 16- 7. The relative effluen t volume di scharged to this trench sugges ts that 
T-17 Trenches. contaminant inventory in the vadose zone may pose a threat to 

groundwater, similar to the 2 16 -B-38 Trench. Because a similar relative 
volume of effluent was sen t to the 216-T-16 Trench, high inventories 
could remain in the vadose, pos ing a significant threat to groundwater, 
si milar to the 216-B-38 Trench. This implies that groundwater protection 
is needed at thi s waste site, as it is at the 216-B-38 Trench 

8. Generall y received equivalent or less contaminant inventory than the 
2 16-B-38 Trench; thus, groundwater protection is expected to be 
required . 

In general , the 216-T-16 Trench is analogous to and bounded by the 216-B-38 
Trench. Remed ial actions are needed to address the same risks as those of the 
216-B-38 Trench, specifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste site, which could 
pose a significant direct contact risk to a potential intruder because of the 
nature of the contami nan ts (i.e., Cs- 137 and Sr-90). Because the 
contamination is shallow at the 216-T-16 Trench, remedial actions a lso are 
needed to address human health and ecological risk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 

216-T-17 The 2 16-T-17 Trench is Dissolved C ladd ing The 216-T-l 7 Trench is analogous to the 2 I 6-B-38 Trench as ind icated by 
a 83 .8 x 3.0 x J.7 m and I" Cycle Waste process hi story, contaminant inventory, emuent volume received, and 
(275 x IO x 12 ft) deep Stream expected nature and vertical extent of contamination : 
trench that ·was surface This site received I st 

I. Received a waste stream simi lar to the 216-B-38 Trench; therefore, the 
stabilized in 1992 with cyc le supernatan t contaminant types are expected to be very similar 
clean soi I as described waste from 22 1-T 

2. Site construction is similar to the 2 16-B-38 Trench 
fo r the 2 I 6-T-14 Building via Tanks 
Trench. The above 241-T-104, 24 1-T- 3. Waste was received from a s imilar source 

ground piping was 105, and 241-T-106. 4. The geology of the two sites is similar, although the vadose zone is 

removed and the unit The waste is high in thinner in the 200 West Area 

was backfi lled. The salt and neu tra l to 5. The vertica l extent of contamination is expec ted to be similar based on 
depth to the top of basic. Received liquid evidence from simi lar sites investigated 
contamination is 4 m process effluent. 6. Risks are expected to be similar to the 2 I 6-B-38 Trench; because the top 
( 13 fl). Active for 5 months of the contamination is about 4.0 m (13 ft) bgs , human heal th and 

Located approximately (February to Ju ne ecological ri sks are expected in the O to 4 .6 m (0 to 15-ft) zone; risks to 

168 m (550 ft) fro m the 
1954). intruders may be assoc iated with high contamination at the bottom of the 

T Tank Farm tanks and waste site as evidenced by similar risk at the 216-B-38 Trench 

within the assembly of 7. The relative effluent volume discharged to this trench suggests that 
2 16-T-14 th rough 216- contaminant inventory in the vadose zone may pose a threat to 
T-17 Trenches. groundwater, similar to the 216-B-38 Trench. Because a similar relative 

volume of effluent was sent to the 216-T- l 7 Trench, high inventories 
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could re main in the vadose, posing a sign ificant threat to groundwater, 
similar to the 216-8-38 Trench. This implies that groundwater protection 
is needed a t this waste site, as it is at the 216-8-38 Trench 

8. Generally received eq uivalent or less contaminant inventory than the 2 16-
8-38 Trench. 

In general, the 216-T- l 7 Trench is analogous to and bounded by the 216-8-38 
Trench. Remedia l actions are needed to address the same risks as those of the 
216-8-38 Trench , specifically protection of groundwater and protection 
aga inst intrusion to contaminants at the bottom of the waste s ite, which could 
pose a significant direct contact risk to a potentia l intruder because of the 
nature of the contaminants (i.e., Cs- 137 and Sr-90). Because the 
contamination is shallow at the 216-T-1 7 Trench, remedial actions a lso are 
needed to add ress human health and ecological ri sk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 

216-T-2 1 The 2 16-T-21 Trench is Dissolved Cladding The 2 16-T-2 l Trench is analogous to the 216-8-38 Trench as indicated by 
a 73.l x 3.0 x 3.0 m and I" C)'.cle Waste process history, contaminant inventory, effluent vo lume rece ived, and 
(240 x IO x IO ft) deep Stream expected nature and vertical extent of contamination: 
trench that was interim This site received I• I . Received a waste stream similar to the 216-8-38 Trench; therefore, the 
stabi li zed in 1982. The cycle supernatant contaminant types are expec ted to be very similar 
above ground piping waste from 221-T 2. Site cons truction is similar to the 216-8-38 Trench 
was removed and the Building via Tanks 
unit was backfilled. 24I-T-109, 241-T- 3. Waste was received from a similar source 

The depth to the top of 110, and 24 1-T-l l l. 4. The geology of the two sites is s imilar, al though the vadose zone is 
con tamination is 3.7 m The waste is high in th inner in the 200 West Area 

(12 ft). salt and neutral to 5. The vertical extent of contamination is expected to be simi lar based on 

Located approximately basic. Received liquid evidence from similar sites investigated 

I 07 m (350 ft) from the 
process effluent. 6. Risks are expected to be similar to the 216-8-38 Trench; because the top 

TX Tank Farm tanks Active for 3 months of the contamination is about 3.7 m (12 ft) bgs , human hea lth and 
and within the assembly (June to August 1954). ecological risks are expec ted in the Oto 4.6 m (0 to I 5-ft) zone; risks to 
of 24 1-T-2 l through intruders may be associated with high contamination at the bo ttom of the 
24 1-T-25 Trenches. waste site as evidenced by similar risk at the 2 16-8-38 Trench 

7. The relat ive effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, s imilar to the 2 16-8-38 Trench. Although a lesser relative 
volume of effluent was sent to the 216-T-2 I Trench, high inventories 
could remain in the vadose, posing a sign ificant threat to groundwater, 
similar to the 2 16-8-38 Trench. This implies that groundwater protec tion 
is needed at this waste s ite, as it is at the 2 16-8-38 Trench 

8. Generally received equivalent or less contaminant inventory than the 216-
8-38 Trench. 

In general , the 2 16-T-2 I Trench is analogous to and bounded by the 216-8-38 
Trench. Remedial ac tions are needed to address the same risks as those of the 
216-8-38 Trench, specifica ll y protection of groundwater and protec tion 
aga inst intrusion to contaminants at the bottom of the waste s ite, which could 
pose a significant direct contact risk to a potential intruder because of the 
nature of the contaminants (i.e., Cs-1 37 and Sr-90). Because the 
contamination is shallow at the 216-T-21 Trench, remed ia l actions also are 
needed to address human health and ecological risk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 
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and Purpose 
(WIDS) 

216-T-22 The 216-T-22 Trench is Dissolved Cladding The 216-T-22 Trench is analogous to the 216-8-38 Trench as indicated by 
a 73.1 x 3.0 x 3.0 m and 1st Cxcle Waste process history, contaminant inventory, effluent volume received, and 
(240 x 10 x 10 ft) deep Stream expected nature and vertical extent of contamination: 
trench that was interim This site received I" I. Received a waste stream similar to the 216-B-38 Trench; therefore, the 
stabilized in 1982. The cycle supernatant contaminant types are expected to be very similar 
above ground piping waste from 221-T 2. Site construction is similar to the 216-8-38 Trench 
was removed and the Building via Tanks 
unit was backfilled. 241-T-109, 241 -T- 3. Waste was received from a simi lar source 

The depth to the top of 110,and 241-T-l 1 I. 4. The geology of the two sites is similar, although the vadose zone is 

contamination is 3.7 m The waste is high in thinner in the 200 West Area 
(12 ft). salt and neutral to 5. The vertical extent of contamination is expected to be similar based on 

Located approximately basic. Received liquid evidence from similar sites investigated 

I 07 m (350 ft) from the process effluent. 6 Risks are expected to be simi lar to the 216-8-38 Trench; however, 

TX Tank Farm tanks Active for 2 months because the top of the contamination is about 3.7 m (12 ft) bgs, human 
and within the assembly (July to August 1954). health and ecological risks are expected in the Oto 4.6 m (0 to 15-ft) 

of241-T-2 1 through zone; risks to intruders may be associated with high contamination at the 
241-T-25 Trenches. bottom of the waste site as evidenced by similar risk at the 216-8-38 

Trench 

7. The relative effluent volume di scharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to the 216-B-38 Trench. 

8. Genera lly received equivalent or greater contaminant inventory than the 
2 16-B-38 Trench (higher inventory of Cs- 137 exists). 

In general, the 216-T-22 Trench is analogous to and bounded by the 216-B-38 
Trench. Remedial actions are needed to address the same risks as those of the 
216-8-38 Trench, specifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste site, which could 
pose a significant direct contact risk to a potential intruder because of the 
nature of the contaminants (i.e .. Cs-137 and Sr-90). Because the 
contamination is shallow at the 216-T-22 Trench, remedial actions also are 
needed to address human health and ecological risk in the O to 4.6 m (0 to 15-
ft) bgs zone. 

216-T-23 The 216-T-23 Trench is Dissolved Cladding The 216-T-23 Trench is ana logous to the 2 16-8-38 Trench as indicated by 
a 73 .1 x 3.0 x 3.0 m and I" Cxcle Waste process history, contaminant inventory, effluent volume received, and 
(240 x 10 x 10 ft) deep Stream expected nature and vertical extent of contamination : 
trench that was interim This si te rece ived I" I. Received a waste stream similar to the 216-8-38 Trench; therefore, the 
stabili zed in 1982. The cycle supernatant contaminant types are expected to be very similar 
above ground piping waste from 221-T 2. Site construction is similar to the 2 16-8-38 Trench 
was removed and the Building via Tanks 
unit was backfilled. 241-T-109, 241 -T- 3. Waste was received from a similar source 

The depth to the top of 110, and 241-T-1 I I. 4. The geology of the two sites is similar, although the vadose zone is 
contamination is 3.7 m The waste is high in thinner in the 200 West Area 
(12 ft) . salt and neutral to 5. The vertical extent of contamination is expected to be similar based on 

Located approximately basic. Received liquid evidence from simi lar si tes investigated 

107 m (350 ft) from the process effluent. 6. Risks are expected to be simi lar to the 216-8-38 Trench; i:lowever, 

TX Tank Farm tanks 
Active for 2 months because the top of the contamination is about 3.7 m (12 ft) bgs, human 

and within the assembly (July to August health and ecological risks are expected in the O to 4.6 m (0 to 15-ft) 

of 241-T-2 I through 
1954). zone; risks to intruders may be associated with high contamination at the 

241-T-25 Trenches. bottom of the waste si te as evidenced by similar risk at the 216-8-38 
Trench 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, simi lar to the 216-B-38 Trench. This implies that 
groundwater protection is needed at this waste s ite, as it is at the 
216-B-38 Trench 

8. General ly received equivalent or greater contaminant inventory than the 
216-8-38 Trench (greater inventories ofTc-99 and Cs-137 ex ist). 

In genera l, the 216-T-23 Trench is analogous to and bounded by the 216-8-38 
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Trench. Remedial actions are needed to address the same risks as those of the 
216-B-38 Trench, specifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste si te, which could 
pose a significant direct contact ri sk to a potential intruder because of the 
nature of the contaminants (i .e., Cs-137 and Sr-90). Because the 
contamination is shallow at the 216-T-23 Trench, remedial actions also are 
needed to address human health and ecological ri sk in the Oto 4.6 m (0 to I 5-
ft) bgs zone. 

216-T-24 The 2 16-T-24 Trench is Dissolved Cladding The 216-T-24 Trench is analogous to the 216-B-38 Trench as indicated by 
a 73. l x 3.0 x 3 .0 m and I st C:,:c le Waste process history, contaminant inventory, effl uent volume received , and 
(240x !Ox IO ft)deep Stream expected nature and vertical extent of contamination : 
trench that was interim This site received 1st I . Received a waste stream similar to the 216-B-38 Trench; therefore, the 
stabilized in 1982. The cycle supernatant contaminant types are expec ted to be very similar 
above ground piping waste from 221-T 2. Site construction is si milar to the 216-B-38 Trench 
was removed and the Building via Tanks 
unit was backfilled. 241-T-109, 241-T- 3. Waste was received from a similar source 

The depth to the top of I IO, and 241-T-l l I. 4. The geology of the two sites is similar, although the vadose zone is 
contamination is 3.7 m The waste is high in thinner in the 200 West Area 
(! 2 ft). salt and neutral to 5. The vertical extent of contamination is expected to be si milar based on 

Located approximately basic. Received liquid evidence from similar sites investigated 

I 07 m (350 ft) from the process effluent. 6. Risks are expected to be similar to the 2!6-B-38 Trench; because the top 

TX Tank Farm tanks Active for less than of the contamination is about 3.7 m (12 ft) bgs, human health and 

and wi thin the assembly one month (August ecologica l risks are expec ted in the Oto 4.6 m (0 to 15-ft) zone; risks to 

of24 1-T-2 ! through 1954). intruders may be associated with high contamination at the bottom of the 

241-T-25 Trenches. waste site as evidenced by similar risk at the 216-B~38 Trench 

7. The relative effluent volume discharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, simi lar to the 2 I 6-B-38 Trench. Because a s li ght ly larger 
relative volume of effluent was sent to the 2 16-T-24 Trench, high 
inventories could remain in the vadose, posing a significant threat to 
groundwater, similar to the 2 I 6-B-38 Trench. This implies that 
groundwater protection is needed at this waste site, as it is at the 216-B-
38 Trench 

8. Generally received equiva lent or greater con taminant inventory than the 
216-B-38 Trench (greater inventory Cs-1 37 exists). 

In general , the 216-T-24 Trench is analogous to and bounded by the 216-B-38 
Trench. Remedial actions are needed to address the same risks as those of the 
2! 6-B-38 Trench, specifically protection of groundwater and protection 
against intrusion to contaminants at the bottom of the waste s ite, which could 
pose a significant direct contact ri sk to a potential intruder because of the 
nature of the contaminants (i .e. , Cs-! 37 and Sr-90). Because the 
contamination is shallow at the 216-T-24 Trench, remedial actions also are 
needed to address human health and ecological risk in the O to 4.6 m (0 to 15-
ft) bgs zone. 
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216-T-25 The 216-T-25 Trench is Dissolved Cladding The 216-T-25 Trench is analogous to the 2 I 6-B-38 Trench as indicated by 
a 54.9 x 3.0 x 3.0 m and !fl Cyc le Waste process history, contaminant inventory, effl uent vol ume received , and 
(180 x IO x IO ft) deep Stream expected nature and vertica l extent of contamination: 
trench that was interim This si te received I. Received a waste stream simi lar to the 2 16-B-38 Trench; therefore, the 
stabi lized in I 982. The evapora tor bottoms con taminant types are expected to be very similar 
above ground piping consisting of sludge 2. Site construction is si mil ar to the 216-B-38 Trench 
was removed and the from the 242-T 
unit was backfilled. Evaporator condensed 3. Waste was received from a simi lar source 

The depth to the top of first-cyc le waste. The 4. The geology of the two s ites is s imilar, although the vadose zone is 

contamination is 3 .7 m was te is high in sa lt thinner in the 200 West Area 

(12 ft) . and neutral to basic . 5. The vertical extent of contamination is expected to be similar based on 

Located approximately 
Received liquid evidence from similar sites investi gated 

122 m (400 ft) from the 
process effluent. 6. Risks are expected to be similar to the 2 16-B-38 Trench; because the top 

TX Tank Farm tanks 
Active for less than of the contamination is about 3. 7 m ( 12 ft) bgs , human health and 

and within the assembly 
one month (September ecologica l risks are expec ted in the Oto 4 .6 m (0 to 15-ft) zone; risks to 

of 24 1-T-2 l th rough 
1954). intruders may be associated with high contamination at the bottom of the 

241-T-25 Trenches. waste si te as evidenced by similar risk a t the 216-B-38 Trench 

7. The relative effluent volume di scharged to this trench suggests that 
contaminant inventory in the vadose zone may pose a threat to 
groundwater, similar to the 216-B-38 Trench. This implies that 
groundwater protection is needed at thi s waste si te, as it is at the 2 16-B-
38 Trench 

8. Genera lly received equival ent o r greater contaminant inventory than the 
216-B-38 Trench (greater inventories ofTc-99 and Cs-137 exist). 

In general, the 216-T-25 Trench is analogous to and bounded by the 2 16-B-38 
Trench. Remedial actions are needed to address the same ri sks as those of the 
2 16-B-38 Trench, specifica lly protection of groundwater and protection 
against intrusion to contaminants a t the bottom of the waste site, which could 
pose a significant direc t contact risk to a potential intruder because of the 
nature of the contaminan ts (i .e., Cs- 137 and Sr-90). Because the 
con tamination is shallow at the 2 16 -T-25 Trench, remedial actions al so are 
needed to address human health and ecological risk in the Oto 4.6 m (0 to 15-
ft) bgs zone. 

• BH 1-01496, Groundwater/Vadose Zone Integration Project Hanford Soil In ventory Model. 
BHI-0 I 607, Borehole Summaty Report for Boreholes CJ /03 and C3104, and Drive Casing C3340. C334 I, C3342. C3343, and C3344, in the 

216-8-38 Trench and 216-8-7 A Crib. 200-TW-2 Tank Waste Group Operable Unit. 
DOE/RL-96-81, Waste Site Grouping/or 200 Areas Soil lnvestigalions. Rev. 0. 
DOE/RL-2000-38, 200-TW- I Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste Group Operable Unit RIIFS Work Plan, Rev. 

0. 
DOE/RL-2002-42, Remedial In vestigation Report /or the 200-TW-I and 200-TW-2 Operable Units (Includes the 200-PW-5 Operable Unit), 

Rev . 0. 
GJO-2002-358-TAC, Hanford 200 Area Spectral Gamma Baseline Characterization Project, 216-B-5 Injection Well and 216-B-9 Crib and Tile 

Field Waste Site Summary Report. 
R.HO-ST-37 , 2 16-8-5/njection Well/Reverse Well Characterization Study. 
Waste Information Data System Report, Hanford Site database. 

bgs below ground surface. TRU contaminated with 100 nCi/g of transuranic materials with half-lives longer than 20 years . 
OU operable unit. VCP = vitrified clay pipeline . 
RLS radionuclide logging system. 
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Waste 
Site 

Waste Site 
Configuration, 

Co nstruction, and 
Purpose 

Site Discharge 
History 
(WIDS) 

Rationale 

' Represe11tati11e Site 

216-8-57 The 216-8-57 C rib is a Process Condensate 
6 1 x 4.6 x 3.0 m (200 x Waste Stream 

The 216-8-57 Crib was characterized during the 200-B P-l remedial investigation 
in 1991 (reported in DOE/RL-92-70). The engineered structure is a gravel crib 
that received condensate from the ITS #2 Uni t in the BY Tank Farm. The 15 x IO 11) deep The s ite received the 

excavation tha t was 
fi lled to 1.2 m ( 4 ft) 
above the bottom with 
gravel (approximately 
474 m3 (620 yd3

)). A 
perforated, 30 .5 cm 
(12 -in.) corruga ted 
pipe runs the length of 
the crib, 0.9 m (3 ft) 
above the bottom. The 
side slope of the 
original crib 
construction is 1.5 : l . 
The depth to the top of 
contamination is 
12.5 m (4 1 ft) . 

The crib is covered by 
the Han fo rd Barri er, 
which is an engineered 
barrier measlll;ng 
l 05 m (320 ft) long, 64 
m (2 10 ft) wide, and 
4.6 m (15 ft) high 
(minimum height). The 
engineered barrier was 
constructed on top of 
the crib in 1994. 

Located approx imately 
46 m ( 150 ft) from the 
BY Tank Farm tanks . 

waste storage tank contaminant inventory is re latively small. Soil data indicate tha t contamination is 
condensate from the In associated with the point of release about 4.6 m ( 15 ft) below original grade and 
Tank Solid ificat ion extends to a depth of about l 0.1 m (33 ft), with maxi mum concentrations of Cs-
( ITS) #2 Unit in the 137 (67,000 pC i/g), Sr-90 (67 pCi/g), Pu-239 (0.0 1 pCi/g), and Tc-99 (60 pCi/g) 
BY Tank Farrn. The detected. Very little contamination is present beyond a depth of7 m (33 ft) from 
site was active from original grade . The plume geometry and soil characteri za tion data indicate a low 
1968 to 1973 (total of potentia l for groundwater impact from the 216-8-57 Crib. The Hanford Barrier 
5 years). is constructed over this si te, which adds approximately 4.6 m ( 15 ft) to the depth 

described above. 

A"" I -~ ):;'· ·• c;;i .""-~~ 
200-PW-5 O({analogous wastes sites to be evaluated by the (216-B-57 Crib) wodtd 

216-C-6 The 216-C-6 Crib Process Condensate 
structure is composed Was te Stream 
of 15 cm (6-in .) The site received the 
diameter ga lvanized, process condensate 
corrugated, perforated from the 201 -C 
piping placed Process Bui lding and 
horizonta ll y 0.3 m ( l the 241-CX Vault 
ft) above the bottom of floor drainage in the 
the crib (on grave l) to 24 1-CX Area. The 
form an "H" structure. waste is acidic. Site 
It was topped w ith 1.8 received liquid process 
m (6 ft) of gravel and emuent during 1955 -
backfill material. The 1964 (active for 9 
bottom of the crib yea rs). 
measured 6. 1 m (20 ft) 
x 3.0 m (10 ft) and was 
4.9 m (16 ft) below 
grade. The depth to 
the top of 

The 216-C-6 Crib is analogous to the 2 I 6-8-57 Crib as ind icated by process 
history, contaminant inventory, effiuen t volume received, and expected nature 
and vertical extent of contamination: 

I. Received a waste stream similar to that of the 2 16-8-57 Crib; therefore, the 
con taminant types are expected to be very si milar 

2. Site construction is similar to the 216-8 -57 Crib 

3. Waste was received from a similar source 

4. Both sites are located in the 200 East Area; the geology of the two sites is 
similar 

5. The verti ca l extent of contamination is expected to be similar based on 
evidence from similar site conditions 

6. Risks are expected to be similar to the 216-8-57 Crib; however, because the 
top of the contamination is about 3.0 m (10 ft) bgs, human health and 
ecological ri sks are expected in the Oto 4.6 m (0 to 15-ft) zone 

7. The relative effluen t volume discharged to this crib suggests that 
contaminant inventory in the vadose zone may pose a threat to groundwater 

8. Generall y received equivalent or less contaminant inventory than the 216-8-
57 Crib. 
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contaminati on is 3 m In general, the 216-C-6 Crib is ana logous to and rough ly equivalent to the 216-B-
(l O ft). 57 Crib. Remedial actions are needed to address the same risks as those of the 

Located approximately 
216-8-57 Crib, specifica lly protection of groundwater and protection against 
intrusion to contaminants at the bottom of the waste site. Because the 

6.1 m (20 ft) from the contamination is sha llower at the 216-C-6 Crib, remedial actions also are needed 
241-CX-72 Bui lding to address human health and ecological risk in the Oto 4.6 m (0 to l 5-ft) bgs 
(vault containing a zone. 
tank). Next nearest 
structure is the 
216-C-4 Crib 
approxi mately 43 m 
(l 40 ft) away. 

216-B-l lA The 216-8-l lA and Process Condensate The 2 16-8- l l A and 216-8-118 French Drains are analogous to the 2 16-8-57 
and 216-8- 216-B-l lB French Waste Stream Crib as indicated by process history, contaminant inventory, effluent volume 

118 Drains are constructed The site received received, and expected nature and vertica l extent of contamination: 
of9. I m (30 ft) long, process condensate I. Received a waste stream simi lar to that of the 216-8-57 Crib; therefore , the 
2.4 m (8 ft) diameter from the 242-B contaminant types are expected to be very similar 
corrugated cu lvert Evaporator. The 

2. Both are unlined liquid disposal waste sites 
perforated with 2.5 cm waste is low in sa lt 
(½ in.) diameter holes , and considered neutral 3. Waste was received from the same source (condensate from 242-B 

buried vertically 3.0 m to basic. S ite was Evaporator) 

(IO ft) below grade, active from l 951 to 4. Both si tes are located in the 200 East Area in proximity to each other; the 
and fi lled with rocks. 1954. geo logy of the two sites is similar 

The sites have the 5. The vertica l exten t of contamination is expected to be similar based on 
potential for cave-in evidence from si milar sites investigated (e.g., 2 16-8-43 through 216-8-50 
and are posted wi th Cribs) 
metal chains and signs. 6. Risks are expec ted to be similar to the 216-8-57 Crib ; however, because the 
The depth to the top of top of the con tamination is about 7.6 m (25 ft) bgs, human health and 
contamination is 7.6 m eco logical risks are not expected in the O to 4.6 m (0 to l 5-ft) zone 
(25 ft). 

7. The relative e!1luent volume discharged to this crib suggests that 
Located approximately con taminant inventory in the vadose zone may pose a threat to groundwater. 
61 m (200 ft) from the A greater relative vol ume of effluent was sen t to the 2 16-B-l IA and 2 16-B-
B Tank Farm tanks l l B French Drains, suggesting that con taminants remaining in the vadose 
and approximately 46 may be deeper than those fou nd in the 216-B-57 Crib, which was found to 
m ( 150 ft) from the pose a threat to groundwater. 
216-B-7A and 2 16-B-

8. Generally received equi valent or less contaminant inventory than the 2 16-B-
7B Cribs. 

57 Crib, support ing the need for groundwater protection at this waste si te. 

ln genera l, the 2 16-B- l lA and 216-B-l lB French Drains are ana logous to and 
roughly eq uivalent to the 2 16-B-57 Crib. Remedial actions are needed to address 
the same risks as those of the 2 16-B-57 Crib, speci fically protection of 
groundwater. 

216-8-62 The 2 16-8-62 Crib has Process Condensate The 2 l 6-B-62 Crib is analogous to the 216-B-57 Crib as indicated by process 
1.2 m (4 ft) of gravel Waste Stream history, contaminant inventory, effluent vol ume received, and expected natu re 
fill underneath a The si te has received and vertical ex ten t of contamination : 
perforated fiberg lass process condensate I. Received a waste stream similar to the 2 16-8-57 Crib; therefore, the 
rein forced epoxy pipe. from the 221 -B contaminant types are expected to be very similar 
Excavati on dimensions Building Separations 

2. Site construc tion is similar to the 216-8-57 Crib; both are unlined liquid 
are 152.4 m (500 ft) x Facilities. Received 

disposal sites 
3.0m(IOft)x-3. 1 m liquid process effluent 
(IO ft) deep. Site (radioactive) fro m 3. Waste was received from a similar source 

surrounded by AC-540 1973 - l 991 (active 4. Both sites are located in the 200 East Area in proximity to each other; the 

concrete markers and for 18 years). geology of the two sites is similar 

posted as an 5. The vertica l extent of contamination is expected to be similar based on 
"Underground evidence from s imilar sites investigated (e.g., 216-8-43 through 216-8-50 
Rad ioactive Material" Cribs) 
s ite. The depth to the 6. Risks are expected to be similar to those of the 2 16-B-57 Crib; however, 
top of contamination is because the top of the contamination is about 3. 7 m ( 12 ft) bgs, human health 
3.7 m (12 ft). and ecological risks are expec ted in the Oto 4.6 m (0 to l 5-ft) zone; risks to 
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Located more than 300 intruders may be assoc iated wi th high contamination at the bottom of the 
m (1 ,000 ft) from any waste site as evidenced by similar risk at the 216-8-57 Crib 
significant structure. 7. The relative effluent volume discharged to this crib suggests that contaminant 

inventory in the vadose zone may pose a threat to groundwater, similar to the 
216-8-57 Crib. A greater re lative volume was d ischarged to the 2 16-B-62 
Crib, suggesting that high inventori es could be deeper in the vadose and pose 
a sign ificant threat to ground water, similar to the 2 16-B-57 Crib. This 
implies that groundwater protection is needed at this waste site , as it is at the 
216-B-57 Crib 

8. Generall y received equi valent contaminant inventory to the 216-8-57 Crib, 
a lthough the Sr-90 inventory is greater. 

In general, the 216-B-62 Crib is analogous to and roughly equivalent to the 216-
B-57 Crib. Remedial actions are needed to address the same risks as those of the 
216-B-57 Crib, specifically protection of groundwater and protection against 
intrusion to contaminants at the bottom of the waste site, which could pose a 
s igni ficant direct contact ri sk to a potentia l intruder because of the nature of the 
contaminants (i.e., Cs-1 37 and Sr-90). Because the contamination is shallower at 
the 2 16-C-6 Crib, remedial actions also are needed to address human health and 
ecological risk in the Oto 4.6 m (0 to 15-ft) bgs zone. 

216-S-2 1 The21 6-S-21 Crib site Tank Condensate The 2 16-S-2 I Crib is analogous to the 216-B-57 Crib as indicated by process 
consists of a wooden Waste Stream history, contaminant inventory, effluent volume received, and expected nature 
crib box with two vent The site received 24 1- and vertical extent of contamination: 
ri sers and one well in SX Tank Farm I. Rece ived a waste stream simi lar to the 216-8-57 Crib; therefore, the 
the center of the box. condensate from the contaminant types are expected to be very simi lar 
The crib structure is 241-SX-401 2. Site construction is similar to the 216-8-57 Crib 
4 .9 X 4.5 X 3 m (16 X Condenser Shielding 

3. Waste was received fro m a simi lar source 15 x IO ft). Waste site Building in the SX 
dimensions are 15.2 x Tank Farm via Tank 4. Both sites are located in the 200 East Area in proximity to each other; the 

I 5.4 X 6.4 m (50 X 50 X 24 1-SX-206 from geology of the two sites is similar 

2 1 ft). Abou t 3.0 m 1954 to 1970. 5. The vertical extent of contamination is expected to be si milar based on 
( 10 ft) ofoverburden ev idence from similar sites investigated (e.g., 216-B-43 through 216-8-50 
covers the crib. The Cribs) 
depth to the top of 6. Risks are expected to be similar to the 216-B-57 Crib; however, because the 
con tamination is 7.3 m top of the contamination is about 7.3 m (24 ft) bgs, human health and 
(24 ft). ecological risks are not expected 

Located approximately 7. The relative effluent volume discharged to this crib suggests that 
137 m (450 ft) from contaminan t inven tory in the vadose zone may pose a threat to ground water, 
the S Tank Farm tanks similar to the 216-8-57 Crib. A greater relative volume was discharged to 
and approximately 69 the 2 16-S-2 l Crib, suggesting that high inventories could remain in the 
m (225 ft) from the vadose that pose a significant threat to groundwater, similar to the 216-8-57 
2 16-S-4 French Drain. Crib. 

8. Generally received equi valent or less contaminant inventory than the 216-B-
57 Crib. 

In general, the 216-S-2 I Crib is analogous to and roughly eq uivalent to the 216-
8-57 Crib. Remedia l actions are needed to address the same risks as those of the 
216-B-57 Crib, specifica ll y protection of groundwater and Ii-om intrusion. 

216-S-9 The 2 16-S-9 Crib site Process Condensate The 2 16-S-9 Crib is analogous to the 216-B-57 Crib as indicated by process 
is a gravel c rib Waste Stream history, contaminant inventory, effluent volume received , and expected nature 
measuring 9 1.5 x 9. 1 The site has received and vertical extent of contamination: 
m (300 x 30 ft) and 7.6 D-2 tank process I. Received a waste stream similar to the 2 16-8-57 Crib; therefore, the 
m (25 ft) deep. A U- condensate from the contaminant types are expected to be very sim ilar 
shaped 15 cm (6-in .) 202-S Building. The 2. Site construction is similar to the 216-8-57 Crib diameter distribution crib received effluent 
pipe [15 cm (6 in .) from 1965 to 1969. 3. Waste was received from a similar source 
diameter, vitrified c lay The waste was 4. Both si tes are located in the 200 East Area in proximity to each other; the 
pipe) extends the composed mainly of geology of the two sites is similar 
length of the crib at a nitric acid. 5. The vertical extent of contamination is expected to be similar based on 
depth of approxi mately evidence from similar sites investigated 
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Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (6 Pages) 

Waste Site Site Discharge 
Waste Configuration, 

Site Construction, and 
History Rationa le 

Purpose 
(WIDS) 

6.4 m (21 ft). Waste 6. Risks are expected to be similar to the 2 16-8-57 Crib; however, because the 
site dimensions are top of the contamination is about 7.0 m (23 ft) bgs, human health and 
15.2 x 15.4 x 6.4 m (SO ecologica l risks are not expected 
x SO x 21 ft). About 7. The re lative emuen1 volume discharged to this crib suggests that 
3.0 m (10 ft) of conta minant inventory in the vadose zone may pose a threat to groundwater, 
overburden covers the 
crib. The depth 10 the 

si milar to the 216-8-57 Crib. Although a smaller relative volume was 
di scharged to the 2 I 6-S-9 c'rib, high inven tories could remain in the vadose 

top of contamination is that pose a significant threat to groundwater, si milar to the 2 16-8-57 Crib. 
7 m (23 ft) . This implies that groundwater protection is needed at this waste site, as it is 
Located more than 300 at the 2 I 6-8-57 Crib . Since 1965, monitoring wells have detected 
m (1,000 ft) from the radioac tive contamination from the crib bottom to the water table. 
SY Tank Farm tanks 8. Genera lly received equivalent or greater contaminant inventory than the 216-
and approx imately 53 
m ( 175 ft) from the 

8 -57 C rib (uranium, plutonium, and Sr-90 inventories are greater). 

2 16 -S- l8 Trench. In genera l, the 216-S-9 Crib is analogous to and roughl y equivalent to the 216-8-
57 Crib. Re medial actions are needed to address the same ri sks as those of the 
216-8-57 Crib, specifically protection of groundwater and from intrusion. 

UPR-200-W- The UPR-200-W-108 Process Condensate The UPR-200-W-l08 unplanned release is ana logous to the 2 16-8-57 Crib based 

108 unplanned release Waste Stream on the sou rce of contamination (216-S-9 Crib). This unplanned release area 

occurred during the The re lease was resulted from a break in a line used to transfer waste liquid from the 21 6-S-9 Crib 

tie-in of the 216-S-9 documented on to the 2 16-S-23 Crib and a subsequent spi ll of approximately 114 L of liquid 

Crib to the 216-S-23 January 8, 1969. waste. It is analogous to the 216-8-57 Crib based on its relationship with the 

Crib. The release Approximately 11 4 L 2 16-S-9 Crib . 

occurred in an (30 ga l) of D-2 tank The UPR-200-W-108 unplanned re lease is analogous to the 2 16-8-57 Crib as 
excavation at a depth process condensate indicated by process history, contaminant inventory, efnuent volume received, 
of 6. 1 m (20 ft). The fro m the 202-S and expec ted nature and vertical extent of con tamination : 
depthto the top of Building was released . 
contamination is 0.6 m I. Received a waste stream simi lar to the 2 16-8-57 Crib; therefore, the 
(2 ft). contaminant types are expected to be very similar 

Located adjacent to the 2. Site construction is not similar to the 216-8-57 Crib in that it was a spill 

216-S-9 Crib. rather than a liquid disposal site 

3. Waste was received from a similar source 

4. Both sites are located in the 200 East Area in proximity to each other; the 
geology of the two sites is simi lar 

5. The vertical extent of contamination is expected to be considerably less 
based on the limited quantity of the spill 

6. Ri sks a re expected to be s imilar to those of the 2 16-8-57 Crib with respect 
to human hea lth and ecological risks, because the contamination is near the 
surface - 0.6 m (2 ft) 

7. The vo lume of efnuent spilled suggests that groundwater should not be 
impacted 

8. Generall y received lesser contaminant inventory than the 2 16-B-57 Crib. 

In general, the UPR-200-W-108 unplanned release is analogous to and rough ly 
equiva len t to the 216-8-57 Crib. Remedia l actions are needed to add ress some of 
the same ri sks as those of the 216-8-57 Crib, specifically protection for human 
and ecological receptors from shallow contamination. 
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Waste Site Sile Discharge 
Waste Configuration, History Rationale 

Site Construction, and (WIDS) 
Purpose 

UPR-200-W- The UPR-200-W-109 Process Condensate The UPR-200-W- 109 unplanned release is analogous 10 the 216-8-57 Crib based 
109 unplanned release Waste Stream on the source of contamination (216-S-9 Crib). This unplanned release area 

occurred duri ng the The re lease was resulted fro m a break in a line used to transfer waste liquid from the 2 16-S-9 C rib 
tie-i n of the 216-S-9 documented on to the 2 16-S-23 Crib subsequent to the UPR-200-W- l08 unplanned release. The 
Crib to the 216-S-23 January 24, 1969. amount of liquid waste sp illed is unknown. It is ana logous to the 216-8-57 Crib 
Crib. The release However, the quantity based on its relationship with the 216-S-9 Crib. 
occurred within an of the release was not 
open excavation . The documented. The The UPR-200-W-108 unplanned release is analogous to the 216-8-57 Crib as 

dimensions of the effluent contained D-2 indicated by process history, contaminant inventory, effluent volu me received , 
rel ease were not tank process and expected nature and vertical ex tent of contaminati on: 

documented . The condensate from the I. Received a waste stream simi lar to the 2 16-8-57 Crib ; therefore, the 
depth to the top of 202-S Building. contaminant types are expected to be very similar 
con tamination is 0.6 m 2. Site construction is not similar to the 2 16-8-57 Crib in that it was a spi ll 
(2 ft). rather than a liquid disposal site 

Iso lated release 3. Waste was received from a similar source 
approximate ly I 07 m 4. Both s ites are located in the 200 East Area in proximity to each other; the 
(350 ft) from the geology of the two s ites is similar 
UPR-200-W-108 5. The vertical exten t of contamination is expected to be considerably less 
unplanned release (and based on the limited quan tity of the spill 
just inside the 218-W-

6. Risks are expected to be simi lar to those of the 216-8-57 Crib with respect to 
9 Burial Ground 
boundary). 

human health and ecological risks, because the contamination is near the 
surface - 0 .6 m (2 ft) 

7. The volume of em uent spilled suggests that groundwater should not be 
impacted 

8. Generally received lesser contaminant inventory than the 216-8-57 Crib. 

In general, the UPR-200-W-109 unplanned release is analogous to and roughly 
equivalen t to the 216-8-57 Crib. Remedia l actions are needed to address the 
some of the same risks as those of the 216-B-57 Crib, specifically protection for 
human and ecological receptors from shallow contaminati on. 

The foll0-wingsites are within .the 200-PW-5 OU and analogous to the 216-:B-57 Crili; however, sufficient inform'it.tion is 
available for stand-alone charllc~erization~ 

2 16-B-50 The 216-B-50 Crib site 
Tank Condensate The 2 16-B-50 Crib is ana logous to the 216-B-57 Crib as indicated by process 

is a gravel crib with a 
Waste Stream hi story, contaminant inventory, effluent volume received, and sampling data 

bottom surface The s ite received collected under DOE/RL-88-32 and reported in DOE/RL-92-70; a risk 
measuring 9.1 x 9.1 m waste s torage tank assessment is provided in Appendix C of th is feasibility study: 
(30 x 30 ft) that is 4 .3 

intermediate-level I. Received the same waste stream as the 216-8-57 Crib; therefore, the 
m ( 14 ft) below grade. process condensate contaminant types are expected to be very simi lar 
The crib has been 
stabilized with gravel, 

from the ITS # 1 Unit 2. Si te construction is the same as the 2 16-B-57 Crib 
in the BY Tank Farrn 

is surrounded with 
fro m 1965-1974 

3. Waste was received from the same source (221 -U) 
light chain , and is 

(active for nine years). 4. Both sites are located in the 200 East Area in prox imity to each other; the 
posted as an geology of the two s ites is similar 
" Underground 5. The vertical exten t of contamination is similar based on characteri zation 
Radioactive Material" evidence fro m this s ite; contaminants were fo und mairily in a zone from 5.6 
area . The depth to the to 9.8 m (18.5 to 32 ft) bgs (this was a shallow borehole; based on the 216-B-
top of con tamination is 49 Crib, wh ich was drilled to the water table as representati ve of the deep 
4.6 m (15 ft). zone for the other s ites in the 216-B-43 through 2 16-B-50 series of cribs, this 
Located approximately zone would be expected to be about 15 m (50 ft) bgs; Tc-99 and nitrate are 
137 m (450 ft) from expected to be found throughout the vadose zone 
the BY Tank Farm 6. Risks are s imi lar to those of the 2 16-B-57 Crib; because the top of the 
tan ks and associated contamination is about 4.6 m (15 ft) bgs, direct contact human health risk and 
with the assembl y of eco logical risk are not anticipated; intruder risk is a concern 
216-8-43 through 2 I 6-

7. The rel ative effluent volume discharged to this crib suggests that contaminant 
8-50 Cribs. 

inventory in the vadose zone may pose a threat to groundwater, s imilar to the 
216-B-57 Crib. About one-third of the relative volume of emuent was sent to 
the 216-B-43 Crib; this suggests that contaminants remaining in the vadose 
may not have been flushed through the crib, and concentrations may exceed 

120 



DOE/RL- 2004 - 10, ORA.FT A 

Table B-3. 200-PW-5 Operable Unit Representative Sites and Associated Analogous Waste 
Sites. (6 Pages) 

Waste Site Site Discharge 
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those found in the 216-8-57 Crib, which was found to pose a threat to 
groundwater. This implies that groundwater protection is needed at this 
waste site, as it is at the 216-8-57 Crib 

8. Generally received equivalent contaminant inventory than the 216-8-57 Crib. 

In general , the 216-8-50 Crib is analogous to the 216-B-57 Crib. Remedial 
actions are needed to address the same risks as those for the 216-8-57 Crib. 
specifically protection of groundwater and protection against intrusion to 
contaminants at the bottom of the waste si te, which could pose a significant direct 
contact risk to a potential intruder because of the nature of the contaminants (i. e., 
Cs-137 and Sr-90). 

DOE/RL-88-32, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-I Operable Unit, Hanford Site, Richland, Washington, Rev. 
1. 

DOE/RL-92-70, Phase I Remedial Investigation Report for 200-BP-I Operable Unit, Vols. I and 2, Rev. 0 . 
DOE/RL-96-81, Waste Site Grouping for 200 Areas Soil Investigations, Rev. 0. 
* PNN L-1 1800, Composite Analysis for Low-level Waste Disposal in the 200 Area Plateau of the Hanford Site. 
Waste Information Data System Report, Hanford Site database. 

bgs 
ITS 
OU 
WIDS 

below ground surface. 
in-tank solidification. 
operable unit. 
Waste Information Data System Report. 
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Table B-4. Depth to Top of Contamination at the Waste Sites. 

200-TW-1 Operable Unit 200-TW-2 Operable Unit 200-PW-S Operable Unit 

Depth to Top of Depth to Top of Depth to Top of 
Waste Site Contamination Waste Site Contamination Waste Site Contamination 

(ft) (ft) (ft) 
200-E-14 7 (top of tank) 200-E-45 10 2 16-B-l lA&B 25 ft 

200-E- l 14 10 216-B-5 243 2 16-B-50 15 

2 16-B- 14 10 216-B-7A&B 18 2 16-B-57 4 1 

216-B-15 13 216-B-8 10 216-B-62 12 

216-B-16 10 216-B-9 10 2 16-C-6 10 

216-B-17 11 216-B-35 12 216-S-9 23 

2 16-B- 18 11 216-B-36 12 2 16-S-21 24 

2 16-B- 19 13 2 16-B-37 12 UPR-200-W -108 2 

216-B-20 12 2 16-B-38 14 UPR-200-W- 109 2 

216-B-21 12 216-B-39 15 

216-B-22 12 2 16-B-40 15 

216-B-23 19 2 16-B-4 1 15 

216-B-24 19 216-T-3 15 

216-B-25 19 216-T-5 12? 

216-B-26 12 216-T-6 25 

216-B-27 18 216-T-7 25 

216-B-28 12 2 16-T- 14 13 
216-B-29 12 2 16-T-1 5 13 
2 16-B-30 12 216-T-16 13 
216-B-3 1 13 216-T- 17 13 
2 16-B-32 13 2 16-T-2 1 12 

216-B-33 13 216-T-22 12 

216-B-34 13 216-T-23 12 

216-B-42 10 216-T-24 12 

216-B-43 18 216-T-25 12 

216-B-44 18 216-T-32 22 

2 16-B-45 17 241-B-36 1 6 (top of tank) 

216-B-46 18 241-T-361 6 (top of tank) 

216-B-47 21 UPR-200-E-7 17 

216-B-48 17.5 

2 16-B-49 16.5 

216-B-51 13 

216-B-52 12 

2 16-BY-201 5 

216-T-18 12 

216-T-26 18 •wms data indicate 19 ft but site 
UPR-200-E-9 10 sampling found contamination at 

216-B-58 8 13 ft. 
2 16-B-53A 10 

216-B-53B 10 

2 16-B-54 8 
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