Limi__d ieid Investigation
Rep.r* fo. o
100-Kri-1 Operable Jn't

Date Published
February 1994

‘zp United States
%l Department of cnergy

P.O. Box 550
Richland, Washington 99352

Approved for Public ielease

DOE/RL-93-78
Draft A

)


















DOE/RL-93-78
Draft A

contamination is contained within the pipe and is physically isolated from the environment.
Because contaminant migration into the environment is minimized, the pipelines pose little or no
risk. Therefore, an IRM will do little to mitigate specific contamination and is not justified.
Consequently, remediation of the pipelines should be deferred to final remedy selection process
for the operable unit.
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I[ST OF ACRONYMS

ALARA as low as reasonably achievable

ARAR applicable or relevant and appropriate requirements
ASTM American Society for Testing and Materials
BARCT best available radionuclide control technology

bls below land surface

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations

CLP Contract Laboratory Program

CRDL contract required detection limit

CRQL contract required quantitation limit

DOE U.S. Department of Energy

DOE-RL U.S. Department of Energy, Richlas  Operations Office
Ecology Washington State Department of Ecology

EHQ environmental hazard quotient

Ell Environmental Investigation Instruction

EPA U.S. Environmental Protection Agency

ERA Expedited Response Action

GM Geiger-M  ler probe

HPPS Hanford Past-Practice Strategy

HSBRAM Hanford Site Baseline Risk Assessment Methodology
12 A International Atomic Energy Agency

ICR lifetime incremental cancer risk

IDL instrument detection limit

IRM interim remedi. measure

LFI limited field investigation

MCL maximum contaminant level

MTCA Washington State Models Toxics Control Act
NOEL no observable effect level

NPL National Priorities List

NRC U.S. Nuclear Regulatory Commission

C a ©'V_ ) monitor

F__ potycnionnated biphenyl

QRA qualitative risk assessment

RCRA Resource Conservation and Recovery Act

RCW Regulatory Code of Washington

RFI/CMS RCRA Facility Investigation/Corrective Measures Study
RI/FS remedial investigation/feasibility study

ROD Record of ‘ecision

SARA Superfund Amendments and Reauthorization Act
TAL target analyte list

TBC to-be-considered

TCL target compound list

UTL upper tolerance limit

VOC volatile organic compound

WAC Washington Administrative Code

WHC Westinghouse Hanford Company

WL Working Level
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. Support the ARARs evaluation
. Support development, evaluation, and selection of a final remedial

alternative.

To fulfill these objectives, the workplan established a data collection program using a
streamlined approach with a bias for action as outlined in the HPPS. This approach focused on
using a limited amount of new data at high-priority sites together with historical or analogous site
data to evaluate the need for IRMs with the intention to use the observational approach during
remedial measure implementation to complete any additional characterization needed to define the
extent of contamination.

To ensure that data are sufficient to fulfill project data @ity objectives, the data collected
di - the LFI are evaluated against relevant precision, accuracy, representativeness, completeness,
and comparability (PARCC) p=r=m=ters. Precision and accuracy goals are met by using methods
specified in the workplan witt imum detection or quantitation limit values and maximum
acceptal ranges for accuracy ana precision. Representativeness is achieved by collecting samples
at locations and sampling depth or intervals that are specified in descriptions of work for the LFI
activit . Objectives for completeness of this LFI require that contractually or procedurally
established requirements for precision and accuracy be met for at least 90 percent of the total
number of requested determinations. A failure to meet the completeness criteria will be
documented and evaluated during the data validation process. The use of approved analytical
procedures, reporting techniques, and units as specified in the quality assurance project plan will
fi “itate comparability of data sets. ' :

The LFI data reported in this report were collected and analyzed in accordance with the
workplan (DOE-RL 1992a) and description of work (Green 1992). No discrepancies were noted in
the data validation reports (WHC 1992 a,b,c,d). Therefore, the data are judged to meet the PARCC
parameters and have been used accordingly to satisfy project objectives and are judged adequate to
meet data quality objectives for the )O-KR-1 LFI. The LFI and historical data all show similar
radiological contaminants and similar concentrations. ___refore, the historical data are considered
to be sufficiently accurate to provide additional information on extent of contamination. The LFI
data together with historical data are sufficiently complete to make IRM decisions and for other
data uses.
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Radiological dose calculation methodology as reviewed by Baker and Soldat (1992), were applied
in the QRA.

The radiological dose an organism receives is usually expressed as rad/day. Exposure
can result from both ex nal environmental radiation and internal radiation from body burden.
External dose is less than 1% of the total dose (internal and external); therefore, external dose to
an animal as sma as a pocket mouse, at this site, can be ignored (Appendix D of DOE-RL
1993a). Internal exposure includes both body burden (contaminants that are taken into the body
from all patt ys) and dose from recent food consumption which is still in the gut. All
exposure pathways are added in determining total organism dose.

The assessment and measurement endpoint is the health and mortality, respectively, of
the Great Basin pocket mouse. This is consistent with the objective of the qualitative ecological
risk assessment. The dose to the pocket mouse is used to screen the level of risk of an
individual waste site. For radionuclides, mouse dose is compared to 1 rad/day (Order DOE
5400.5; IAEA 1992). For nonradiological contaminants, dose is compared to toxicity values.

Risk is evaluated for the Great Basin pocket mouse based on a two-step accumulation
model (e.g., soil-to-plant and plant-to-mouse) operated on a waste-site-by-waste-site basis, since
each waste site approximates the size of the Great Basin pocket mouse home range. Because of
the lack of site-specific data other than soil, it is assumed the receptor spends some fraction of its
life in the site, obtains all its food from the site when present, and all consumed food is
contaminated.

For nonradiological constituents, concentrations estimated in mice were compared to
reported benchmark or potentially toxic concentrations. For radiological constituents,
concentra in mic ire converted to dose. Total dose for all radionuclides is compared to
put™ “ied t levels and regulatory standards where available.

The major route of contaminants to plants is assumed to be direct uptake from soil.
I stion of vegetation is assumed to be a major route of exposure to the mouse for both
nuwradiological and radiological constituents. For radionuclides, the exposure pathway
con; cered uptake from contaminated food resulting in internal exposure. For both radiological
and nonradiological contaminants, the dose is based on receptor whole-bodv concentrations.

1 to be comp y bioavailable by
£ QRA.

4.3.1 Results of the Ecological Evaluation

A qualitative ecological evaluation is completed for radiological constituents for the
100-KR-1 operable unit. Soils along the 116-K-2 Disposal Trench and inside, adjacent, and
outside the 116-KW-3 Basin exceeded the 1 rad/day benchmark with an EHQ >.1. For sites
where the total dose is greater than one, strontium-90 exceeds the EHQ by itself and is the
primary dose contributor (see Table 4-4). Strontium-90 is present in the upper soil level (0 - 6
ft) of 116-K-2 and 116-KW-3 and is therefore available to the mc =.

For nonradiological constituents, the 116-1"" 4 Basin (outside only) exceeded the
concentration corresponding to the NOEL for chromium (see Table 4-5).
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5.2.3 116-KW-3 Retention Basin

The 116-KW-3 retention basin is recommended as a candidate for an IRM because the
human health risk is medium for a low-frequency use exposure scenario, the EHQ is greater than
1, and there are constituents that exceed MTCA level B criteria. Benzo(a)anthracene,
benzo(b)fluoranthene, and chrysene exceed MTCA level B criteria (see Table 2-4). The origin of
these organic chemicals is unknown. Radiological contamination was found to extend from the
retention basin along the floodplain toward the river. This contamination was due to the leakage
that occurred during basin operation. The horizontal extent of this contamination was not define
during the L. .. The conceptual model for the site is generally complete, except for the origin of
the organic chemicals and the horizontal extent of contamination. Further review of historical
records is recommended to identify the possible use of organic chemicals at the site or in the
operable unit. The horizontal extent of contamination does not need to be defined during the
LFI. The IRM process can use the observational approach to identify contamination during
remedial measures implementation.

5.2.4 116-K-KE-4 Retention Basin

The 116-KE-4 retention basin is recommended as a candidate for an IRM because the
human health risk is high for a low-frequency use exposure scenario and the EHQ is greater than
1. There is no evidence of impact to groundwater from this facility. None of the detected
organic constituents or the inorganic constituents above background exceeded MTCA level B
criteria (see Table 2-4). Radiological contamination was found to extend from the retention basin
along the floodplain toward the river. This contamination was due to the leakage that occurred
during basin operation. The horizontal extent of this contamination was not defined during the
LFI. The conceptual model for the site, except the horizontal extent of contamination, is
generally complete. The horizontal extent of contamination does not need to be defined during
the LFI. The IRM process can use the observational approach to identify contamination during
remedial measures implementation.

5.2.5 116-K-3 QOutfall Structure

The 116-K-3 outfall structure is recommended as a candidate for an IRM because the
human health risk is medium for a low-frequency use exposure scenario (environmental health
was not evaluated). There is no evidence of impact to groundwater. Based on LFI data from
analogous facilities (116-D-5 and 116-DR-5 outfall structures), there is a possibility that the
116-K-3 outfall structure is contaminated with radionuclides. Although there is no data for the
116-K-3 outfall structure, the IRM can use the observational approach during remedial measure
implementation to identify the horizontal and vertical extent of contamination.

5.2.6 Process Effluent Pipelines

The process effluent pipelines are not recommended for continued IRM candidacy.
Although there is contamination within the pipes that could pose a risk to human health, the
cont. nation ists as scale that has minimal opportunity for migration into the envir t.
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identified in 116-K-2. Trace amounts of cesium-137, less than 0.2 pCi/g, were
recorded in borehole 116-KE-4A. No man-made radionuclides were detected in
borehole 116~KW-3A. The PNL gross-gamma logging system acquired a survey of
borehole 116-K-1 due to scheduling conflicts with the RLS spectral-gamma
system. The maximum count rate activity recorded in 116-K-1 was 4600 cps.

The decay activity for the natural radionuclides, KUT, have been computed by
the data reduction program and were presented in this report.
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volume of brass ring, cm”3 68.26 Cell wt. before cleanup = 427.43
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