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Effluent discharged to waste sites in the 200-PW-2 OU consisted of uranium-rich proc:
condensate that contained gh levels of fission products. Major radiological
contaminants of potential concern include_ cesium, plutonium, strontium, technetium, a
uranium. Nonradiological contaminants of potential concern include metals and some
organic and inorganic chemical constituents. Effluent discharged to wastes sites in the
200-PW-4 OU consisted of mostly general process drainage, process distillate discharg
and miscellaneous condensates. In general, the majority of the waste generated by
operations associated with the 200-PW-4 OU waste sites « 1 be described as a variety
liquid effluents, all containing low inventories of radionuclides and mostly low-salt
neutral/basic liquids. The waste contains various constituents that include radionuclide

metals, inorganic chemica and semivolatile and volatile organic chemicals.

Waste sites in the 200-PW-2 OU waste group, with the exception of unplanned release
generally received large quantities of effluent in comparison to vadose-zone soil pore
volume (volume of pore space in a column of soil extending from directly beneath the

waste to the » water table). Of the 37 RCRA past-practice waste sites and TSD

units in the 200-PW-2 OU, effluent volumes exceeded soil pore volumes beneath 15 of
the sites (i.e., a sufficient iantity of effluent was received to reach groundwater),
including all 4 of the representative sites and 1 of the additional TSD units. Of the 16
RCRA past-préctice waste sites and TSD units in the 200-PW-4 OU, it is estimated th:
effluent volumes exceeded soil pore volumes beneath 8 of the sites, including at least «

of the TSD units.

Effluent and mobile contaminant migration is predominantly vertical beneath the wast.

sites after release. Lateral spreading of liquids and contaminants may have occurred it
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Table 3-6. Summary of Human Health Qualitative Risk Assessment for the 200-_. -2
Operable Unit. (LT - E/RL-95-13). c..ovcerririeriierecctitresneeecenr st sesssssssssaesasseenes
Table 3-7. List of Contaminants of Concern at the 200-PW-2 Operable Unit. .......................

Table 3-8. List of Contaminants of Concern at ~* : 200-PW-4 Operable Unit. (2 Pages)......
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documented at the 216-U-8 Crib. These situations, in concert with the pH, porosity, and other
preexisting conditions found in the subsurface soils, can contribute to the variable uranium
concentrations found at some of the waste sites.

Waste sites in the 200-PW-2 and 200-PW-4 OUs no longer receive effluent. Sites in these OUs
have been surface stabilized (i.e., covered with clean soil to prevent the spread of contaminants)
or were covered with clean soil during construction. With the cessation of artificial recharge,
the downward flux of moisture through the vadose zone has decreased. Residual moisture
should continue to decrease in the vadose zone over time and should equilibrate with the natur:
recharge rate, thus reducing the potential for future impacts to groundwater.

3.3.3 Environmental Information

The section introduces DOE/RL-2001-54, Central Plateau Ecological Evaluation Report, whi
serves as the basis for ecological evaluation activities in the Central Plateau. (The Central
Plateau includes the 200 East Area, 200 West Area, and 200 North industrial area and portions
the largely undisturbed 600 Area.) This section also summarizes existing OU-specific
environmental information.

3.3.3.1 Central Plateau Ecological Evaluation Report

DOE/RL-2001-54 has been prepared to support ecological evaluations under the RI/FS process
for Central Plateau waste sites. DOE/RL-2001-54 completes a screening-level ecological risk
assessment for the Central Plateau in accordance with the eight-step EPA ecological risk
assessment process presented in EPA/540/R-97/006, Ecological Risk Assessment Guidance for
Superfund: Process for Designing and Conducting Ecological Risk Assessments. The first tw
steps of the process, the screening-level assessment, are presented in the document
(DOE/RL-2001-54, Figure 1-1).

::1e document contains a compilation and evaluation of ecological s_____ 2 data that have |
collected over many years from undisturbed and disturbed habitats in the Central Plateau.

The ecological evaluation document helps answer questions about the ecological resources in f
Central Plateau that are important to preserve and protect. The document also identifies
ecological data needs that can be addressed in future ecological sampling activities on the
Central Plateau.

The document includes descriptions of the habitats in the Central Plateau, including sensitive
habitats, and the plants and animals that inhabit them. The document identifies potential species
of concem, including threatened and endangered species and new-to-science species.

The Ecological Compliance Assessment Project conducted a detailed survey of the Central
Plateau in 2000 and 2001, and it is incorporated into the ecological evaluation document.

The information from the survey provides a detailed description of the ecological setting of the
Central Plateau and augments the ecological information presented in this work plan.
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e Chemical substances that are not found on the Ecology 94-145, Model Toxics Control .
Cleanup Levels & Risk Calculations (CLARC Version 3.1), tables (November 2001) and
that therefore are not regulated by WAC 173-340, “Model Toxics Control
Act - Cleanup.”

The exclusion process resulted in a final list of COCs for each the 200-PW-2 and the

200-PW-4 OUs. The COC final listings for each OU are presented in Tables 3-7 and 3-8,
respectively. The preliminary list of COPCs, the excluded analytes, and the rationale for
exclusion for the 200-PW-2 and 200-PW-4 OUs are presented in the RI DQO summary reports,
BHI-01411 and CP-14176, respectively. The exclus____rationale for the investigation-derived
waste DQO (CP-14682, Data Quality Objectives Summary Report for the Designation of the
200-PW-2 and 200-PW-4 Investigation Derived Wastes) differed somewhat from those used in
the RI DQOs, resulting in a different list of COCs for waste designation purposes.

Additional information regarding the COPCs is presented in the RI and investigation-derived
waste DQO summary reports (BHI-01411, CP-14176, and CP-14682) and Chapter 4.0 of

al *_

. document.

3-28

¢
















































DOE/RL-2000-60 REV 1
Figure 3-16. 216-A-36B Crib Conceptual Contaminant Distribution Model.
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isolated by grouting a 10 cm {4 in.) pipe inside of the original 15 cm (6 in.) pipe. The 10 cm {4 in.) pipe was extended to
216-A-36B and perforated. Contamination from 216-A-36A may impact soils on the northern end of the 216-A-36B crib.

PR Py

@ Effluent and contaminants were released to the environment at the bottom of the crib within H,. The wettinn front and
contaminants moved vertically down beneath the crib. There may be sign laterals  ding as indi by the
elevated hydrogen ion (pH 9-10) and ammonium concentrations (max 353 ppm) 30.5m (100 ft) bgs in boreholes 293-E17-
14, 299-E17-15 and 299-E17-16 which are located approximately 30.5 m (100 1) east of the waste site.

@ The zone of greatest contamination is detected from the bottom of the crib to s depth of 18.0 m (59 ft). Contaminants
that are immobile, such as cesium-137, sorb to soils near the bottom of the trench. Cesium-137 concentrations are
highest (1.6x10° pCi/g) at & depth of 11 m {36 1t); concentrations decrease with depth to 18.6 m {81 ft). Maximum
concentrations of americum-~241 (18,200 pCl/g) and cobait-60 (1,025 pCl/g) were also detected in thia zone. Contaminants
that are moderately mobile, and uranium are present deeper In the vadose zone. Strontium-90 is detected to a depth
of 28 m (92 f). The maximum concentration s about 100,000 pClig at a depth of 10 - 12 m (33 - 39 ft). Uranium-235
concentrations were highest (1,225 pCi/g) at the base of the crib. The most mobile contaminants such as nitrate move
with the moisture front and are present in trace amounts in the vadose zone.

@ Lateral spreading may also occur within the vadose zone assoclated with the tine grained lenses in the H,.

@ Wastewater and mobile contaminants impact groundwater as the effluent volume discharged to the soii column
(318,080 m®) Is greater than the soll pore volume (16,327 m") as evident by lodine-29, tritium, and nitrate in the groundwater.
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4.2.3 Field Screening

. All samples and/or cuttings from the boreholes will be field screened for evidence of
radionuclides. Radioactivity screening of the soils will assist in the selection of sampling
intervals (in addition to those already identified as critical sampling depths).

4.2.4 Analysis of Soil

Soil samples via split-spoon samplers will be collected for nonradiological and radionuclide
analysis and the determination of select soil properties. The list of analytes for this investigati
was developed based on an evaluation of all potential contamination that was discharged to the
waste sites. Development of this list of COCs is presented in Section 3.6, Table 3-7, and in the
DQO summary reports (BHI-01411 and CP-14176). Tables B-3 and B-4 of the SAP
(Appendix B) list details of the analytical methods, holding times, and quality assurance and
quality control procedures for each contaminant. A limited number of samples also will be
analyzed to determine soil physical properties, such as moisture content and particle size.

4.2.5 Soil Vapor Sampling

As drilling at the 207-A South Retention Basin proceeds, the industrial hygiene technician who
is present will monitor for volatile organics in the vicinity of the boreholes. As the concrete of
the basin is removed, the technician will monitor the air space immediately below the concrete.
If any detections are made, a soil sample will be taken for volatile organic analysis. If volatile

organics continue to be present during the drives to 20 ft, it will be necessary to drive a soil gas

sampling probe to dej * “ “er soil s~~~ ~ling has been completed) to obtain a soil gas sample
for analysis.

At the 216-A-37-1 Crib, continuous monitoring for volatile organics will be performed by an
industrial hygiene technician. The industrial hygiene technician will monitor the air space
immediately surrounding the borehole as the borehole drilling proceeds  ° during soil-sample
removal. If volatile organics are ~ tected during drill” 3, it will be nece . -y to install a pack:
system into the borehole cas to obtain a vapor sample before drilling resumes. This separate
soil gas sample will be necessary to determine the nature of the volatile organics that are present.

Vapors will be collected in Tedlar® bags and delivered to an onsite laboratory for analysis usii
a B&K' gas monitor or other field screening instrument that can differentiate carbon
tetra~*'-ride and chloroform at the target-required quantitation limits. No offsite analyses will
be performed for any of the vapor analyses. The COC for vapor sampling is carbon
tetrachloride. Chloroform is a degradation product of carbon tetrachloride that also will be
reported. Tables B-4 and B-5 of the SAP in Appendix B list the details of the analytical

® Tedlar is a registered trademark of E.I. du Pont de Nemours and Company, Wilmington, Delaware.

' B&K is a trademark of Briiel and Kjar, Nerum, Denmark.
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provide a better indication of formation contacts, grain size changes, and contamination. A list
of the wells to be logged is identified in the SAP (Appendix B).
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Waste generated during the RI will be managed in accordance with a waste control plan to be
prepared for the OUs. Appendix E of the Implementation Plan (DOE/RL-98-28) provides
general waste management processes and requirements for the investigation-derived waste and
forms the basis for activity-specific waste control plans. The waste control plan addresses the
handling, storage, and disposal of investigation-derived waste generated during the RI phase.
Furthermore, the plan identifies governing procedures and discusses the types of waste expect:
to be generated, the waste designation process, and the final disposal location.

The investigation-derived waste management task begins at the start of the field investigation,
when investigation-derived waste is first generated, through waste designation and disposal.

5.2.4 Laboratory Analysis and Data Validation

Soil and sediment samples collected from the boreholes will be analyzed for a comprehensive
suite of radionuclides and chemicals and for select physical properties, based on established
DQOs and as defined in the SAP (Appendix B). The list of analytes, methods, and associated
target detection limits is provided in Table B-4 of the SAP (Appendix B). This task includes
laboratory analysis of samples, compilation of laboratory results in data packages, and validati
of a representative number of laboratory data pa *

5.2.5 Remedial Investigation Report

This section summarizes data evaluation and interpretation subtasks leading to the production

an Rl report. The primary activities include performing a data quality assessment; evaluating the
nature, extent, and concentration of contaminants based on sampling results; assessing
contaminant fate and transport; refining the site conceptual models; and evaluating risks through
a QRA. These activities will be performed as part of the RI report preparation task.

5.2.5.1 Data Quality Assessment

A data quality assessment will be performed on the analytical data to determine if the data are
the right type, quality, and quantity to support the intended use. The data quality assessment
completes the data life cycle of planning, implementation, and assessment that began with the
DQO process. For this task, the data will be examined to determine if they meet the analytical
quality criteria outlined in the DQO and to determine if the data are adequate to evaluate the
decision rules in the DQO.

5.2.5.2 Data Evaluation and Conceptual Model Refinement

This task will include evaluating the information collected during the investigation.

The chemical and radiological data obtained from the boreholes will be compiled, tabulated, ar
statistically evaluated to gain as much information as possil :to satisfy the data needs.

Data evaluation tasks may include the following;:

e Graphically evaluating the data for vertical distribut  of contamination within each
borehole
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Appendix D of the Implementation Plan (DOE/RL-98-28) identifies the following remedial
action alternatives as potentially applicable to the 200-PW-2 and 200-PW-4 QUs:

No-action alternative

Engineered surface barriers with or without vertical barriers
Excavation and disposal with or without soil treatment

Excavation, ex situ treatment, and geologic disposal of transuranic soil
In situ grouting or stabilization

In situ vitrification

Monitored natural attenuation (with institutional controls).

During the detailed analysis, each alternative will be evaluated against the following criteria:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through treatment
Short-term effectiveness

Implementability

Cost

State acceptance.

One additional modifying criterion, community acceptance, will be applied following the FS at
the proposed plan and ROD phase.

National Environmental Policy Act of 1969 values also will be evaluated as part of DOE’s

responsibility under this authority. These values *~-1 * ° ‘s to natural, cultural, and
historical resources; socioeconc....c aspects; and irrev _______ __1 :vable commitments of
resources.

Tl RCRA cl :standards (VW C 17 7). ) also will 1 alua
the ability of alternatives to comply with RCRA clos._ . r.,______:nts.

In addition, RCRA corrective action performance standards (WAC 173-303-646[2], “Closure
and Post-Closure,” “Corrective Action,” “Requirements,”) will be used to evaluate alternative
compliance with RCRA corrective action requirements.

The FS also will include supporting information needed to complete the detailed analysis and
meet regulatory integration needs, including the following:

¢ Summarize the RI, including the nature and extent of contamination, the contaminant
distribution models, and an assessment of the risks to help establish the need for
remediation and to estimate the volume of contaminated media

e Refine the conceptual exposure pathway model to identify pathways that may need to be
addressed by remedial action
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that alternative site groupings will be considered for waste sites in the Central Plateau. Several
alternatives are currently under consideration, some of which may be used for the waste sites
‘a’’ :ssed in '~ work plan.

Three alternatives to the OQU-by-OU remediation app1  :h have been identified to provide
flexibility in the decision-making process, facilitate early action, and remediate and close
specific areas or zones. Examples of these alternatives are presented below.

5.4.1 High Risk Waste Sites Identified for Early
Action

This alternative accelerates the start of remedial actions and closure of the waste sites that
present  ongoing or expected future threat to groundwater. Some high-risk sites already have
been identified for early actions within the BC Controlled Area, and near the U Plant, PUREX,
and Plutonium Finishing Plant. These sites will be included in a proposed plan and ROD that
promote early action.

5.4.2 Regional Site Closure

Waste site remedial decision making may be realigned under a regional closure strategy that
aligns wastes sites into groups defined by geographical zones. For example, several waste sites
within the 200-PW-2 and 200-PW-4 OUs are within the U Plant Area (See Section 1.2) and
would be considered for inclusion in a U Plant area clo.  : via proposed plans and RODs.

5.4.3 Waste Site Grouping by Characteristics or
Hazards

A third example of remedial decision-making stra  ies would be based on a specific
characteristic or hazard that mandates additional requirements, such as supplemental ARARs,
or more robust remedial alternatives. For example a number of waste sites in o er OUs are
suspected to contain concentrations of ____1s1___iic radionuclides in excess of the 100 nCi/g
concentration limit for designation as TRU waste'. Waste sites containing concentrations of
TRU radionuclides above 100 nCi/g may require selective removal actions or more protective
barrier designs to prevent intrusion, based on this particular hazard. Such alternatives might not
be required for other process condensate or process was sites within the 200-PW-2 or
200-PW-4 OUs where only low levels of radionuclides are present. Grouping waste sites with
other ° ’larly contaminated soil sites in other QUs could streamline the decision-making
process and tailor the requirements and alternatives to these specific hazards.

! Transuranic (waste materials contaminated with 100 nCi/g of transuranic materials having half-lives longer than
20 years).
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