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EXECUTIVE SUMMARY

BACKGROUND

The Washington Department of Ecology, the U.S. Environmental Protection Agency,
and the U.S. Department of Energy, signatories to the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) (Ecology et al. 1992), have developed a strategy
for early initiation and completion of v site cleanups, as described in the Hanford
Past-Practice Strategy document (DOE-RL 1991a). This strategy relies, in part, on the use
of a qualitative risk assessment (QRA) to assist in decision making. The QRA is performed
using the Hanford Site Risk Assessment Methodology (HSRAM) (DC™ RL 1994) as guidance.
The results are used to help determine whether interim remedial measures (IRM) are
warranted. ...e objective of IRM is to achieve cleanup and reduce risk in a timely and
cost-effective manner.

The QRA is an evaluation of risk for a predefined set of human and environmental
exposure scenarios and is not intended to replace or be a substitute for a baseline risk
assessment. It is streamlined to consider two human health exposure scenarios (frequent-use
and occasional-use) with four pathways (soil ingestion, fugitive dust inhalation, inhalation of
volatile organics from soil, and external radiation exposure) and limited ecological and
groundwater evaluations, as agreed to by the 100 Area Tri-Party unit managers. Because of
the decommissioning activities underway at the 100 N Area, the commercial/industrial
scenario is also considered to evaluate current land use.

Data for the 100-NR-1 Source Operable Unit QRA were obtained from historical
information and limited field investigation (LFI) sampling in which 115 samples were
collected. Historical information yielded the names of potential contaminants of concemn
(COPC) at some of the sites. Because the LFI data were not collected using random
sampling techniques and, thus, are not necessarily representative of the sites, maximum
concentrations were used for screening rather than 95th percentile or upper confidence limit
concentrations. The maximum concentration of each analyte detected at a waste site was
tabulated from the LFI data. To determine contaminants, inorganic analytes were screened
by comparison with the 95% upper threshold limit of the mean for background soil data
provided by Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993a). Organic or radionuclide analytes were not screened by comparison with
background because no background values have been agreed to by the Tri-Party signatories.
Where contaminant levels were available from waste site sampling, risk calculations were
performed. The human health and ecological risk screening evaluations for groundwater
associated with the 100 N Area are presented in the 100-NR-2 QRA (WHC 1993e).

The ecological evaluation concentrates on the potential effects of contaminants on the
Great Basin pocket mouse as an indicator species. The home range of this mouse closely
matches the size of many waste sites, and the mice are a key part of the terrestrial food chain
for threatened and/or endangered species at the Hanford Site. For humans, risk that might

ES-1



BHI-00054
Rev. 00

occur under frequent- and occasional-use was included to provide a range of risk estimates
using reasonable maximum exposure parameters, as provided in HSRAM (DOE-RL 1994).

RESULTS

In general, human health the risk-driving pathway is external exposure to
radionuclides. Specific radionuclides identified as key contributors to the overall risk
estimates were potassium-40, cobalt-60, cesium-137, radium-226, thorium-228, and uranium-
238. Under current land-use, excavation or disturbance of contaminated soil can be
prevented. Although soil could provide complete shielding against gamma-emitting
radionuclides deeper than 1.8 m (6 ft) below ground surface, significant concentrations occur
in the upper 1.8 m (6 ft) of soils. Residual Radioactive (RESRAD) material guidelines were
not used for the calculation of external risk because shielding was not a discriminating effect.
Although RESRAD may provide more realistic estimates of risk than the Risk Assessment
Guidance for Superfund (EPA 1989) methodology, the calct* “zd ¢ sure 1 v
high and, thus, ¢ sionn “ing\ sac |ui y support ~ without

Human health risk was quantified at four sites: 116-N-1 (1301-N) Crib and Trench,
116-N-3 (1325-N) Crib and Trench, 116-N-2 Treatment Storage Facility, and 1322-N/1322-
NA Sample Buildings. Risk (incremental cancer risk [ICR]) is designated as high (ICR
> 10?), medium (102< ICR >10%), or low (10* < ICR >10%). Risk below 109 is
considered very low. Except for the 1322-N/NA Sample Buildings site, which was rated
medium, the risk at these sites was rated high under the frequent-use scenario. Under the
occasional-use scenario, risk was rated high at 116-N-1 and 116-N-3, medium at 116-N-2,
and low at 1322-N/1322-NA. Under the current commercial/industrial scenario, risk was
rated high at the 116-N-1 and 116-N-3 sites and medium at the 1322-N/NA and 116-N-2
sites. After decay of radionuclides to the year 2018 was calculated, the risk at the 116-N-1
and 116-N-3 sites remained high for all three scenarios and the 1322-N/NA and 116-N-2
sites were rated medium for frequent-use and low for occasional-use. Under the
commercial/industrial scenario for the year 2018, the risk was rated medium at 116-N-2 and

low at 1322-N/1322-NA.

The 120-N-1 Percolation Pond and South Settling Pond, 120-N-2 Surface
Impoundment, and the 119-N Cooling Water Drain Line sites also had quantitative LFI data
available for the risk assessment. The data for these sites indicated the human health risk
associated with them was less than the screening criteria, 1E-07 ICR and 0.1 hazard quotient
(HQ), for nonradionuclides. There were no quantitative data available for radionuclides at
these sites. The 116-N Supply Line Leak quantitative data was not available for the risk
assessment depth range, 0-15 feet. The remaining sites had no quantitative data available for
the LFI. Sites without quantitative data for some or all COPC were assessed using historical
process knowledge, spill reports and site analogies. Incremental cancer risks were estimated
using the same high, medium, low, and very low designations as the sites with quantified
risk. Systemic hazards (HQ) were insignificant when quantified or there were no data or
information available that indicated significant noncarcinogen hazards for 100-NR-1 sites.
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Based on historical information and site analogy, the 118-N-1 Spacer Storage Silos,
1304-N Emergency Dump Tank, 116-N-4 Emergency Dump Basin, 105-N Spent Fuel
Storage Basin, UN-100-N-6 Decontamination Drain Line and the 1314-N Liquid Waste
Loadout Station were designated as high human health risks. ..ie remaining sites were
designated as very low human health risks.

The ecological evaluation estimates the likelihood of an adverse effect occurring to
wildlife. In the case of 100-NR-1 terrestrial wildlife, the risk assessment assumed that the
key receptor organism, the G t Basin poc” " mouse, was frequentsiteu = 1lv
exposed to the maximum level of soil contamination at an individual waste site. The use of
the maximum level of soil contamination from the first 4.6 m (15 ft) is conservative; a
second scenario was included to consider a mouse burrowing to depths of up to 1.8 m (6 ft).
The qualitative ecological evaluation is a relative ranking between waste sites and is not a
stand-alone assessm  1it.

The ecological benchmark for radionuclides is a total internal dose of 1 rad/day.
Organism dose that exceeded this dose rate was classified as a high risk. The following sites
exceeded this dose rate, with strontium-90 ~- the primary contributor, in the 100-NR-1
Source Operable Unit:

o Soils <0 to 1.8 m (0 to 6 ft) in depth inside the 116-N-3 (1325-N) Trench and
~ the 116-N-1 (1301-N) Trench exceed the 1 rad/day benchmark dose rate to the
Great Basin pocket mouse. No information is available concerning soil depths

> 1.8 m (6 ft) directly under the trenches.

For nonradiological constituents, the following sites exceeded the environmental
hazard quotient >1 and no observable effect level values for wildlife: the 120-N-1/120-N-2
Ponds, the 1322-N/1322-NA sites, and the 116-N-1 (1301-N) Trench.

The primary nonradiological constituents of concern for wildlife toxicity include
cadmium, lead, and zinc.

UNCERTAINTIES

Uncertainty exists in the human health and ecological evaluations for the following
reasons:

o Identification of contaminants and their concentrations are based on historical
information of unknown quality, and LFI data are limited and not likely to
fully characterize the sites.

. A considerable amount of conservatism exists (e.g., the use of maximum
concentrations, and the assumptions of frequent-users being at the site daily as
receptors).
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Contaminants are assumed to be uniformly distributed across the waste sites.

( cen tions used as a source term were assumed to be available for uj ke
by site vegetation, and all foodstuffs were assumed to be contamir d.

The inclusion of contaminant concentrations from below the root zone
(>1.8 m [> 6 ft]) represents an unlikely exposure pathway for most human
receptors and terrestrial organisms.

The waste sites are primarily covered with cobble or gravel, which limits the
amount of vegetation available for an ecological foodstuff. Two sites are
covered with concrete barriers, which decrease potential entry by mice.

Modeling from soil to the pocket mouse required a number of assumptions,
including soil-to-plant transfer factors or coefficients. The highest transfer

factor was used.

The time the receptor spends feeding within the unit was estimated using the
mouse home range size and the waste site size.

The maximum detected concentration was used to assess qualitative risk; the
actual risk is lower than this extreme.
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Comprehensive Environmental Response, Compensation and Liability Act of

1980

Code of Federal Regulations

contract laboratory program

contaminants of concern

contaminants of potential concern

U.S. Department of Energy

Washington Department of ™ ology

eme: :ncy dump basin

emergency dump 1k

environmental hazard quotient

U.S. Environmental Protection Agency
health effects assessment summary tables
Hanford Future Site Uses Working Group
Hanford Generating Plant

hazard index

hazard quotient

Hanford Site Risk Assessment Methodology
Hanford Past-Practice Strategy
International Atomic Energy Agency
incremental cancer risk

integrated risk information system

interim remedial measure

limited field investigation

lowest observed effect level

liquid waste loadout station

National Council on Radiation Protection and Measurements
no observable effect level

National Pollutant Discharge Elimination System
National Priorities List

polycyclic aromatic hydrocarbon
polychlorinated biphenyl

particulate emission factor

quality assurance

quality control

qualitative risk assessment

risk-based concentration

Resource Conservation and Recovery Act
Residual Radioactive material guidelines, and software model
reference dose

Richland Operations Office

slope factor
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ACRONYMS (cont)

TAL target analyte list

TCL target compound list

Tri-Party Hanford Federal Facility Agreement and Consent Order
Agreement

TSD treatment, storage and disposal

TSS total suspended solids

UCL upper confidence limit

UST underground storage tank

UTL upper threshold limit

VF volatilization factor

WAC Washington Administrative Code

WHC Westinghouse Hanford Company
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1.0 INTRODUCTION

The 100-NR-1 Source Operable Unit, the subject of this qualitative risk assessment
(QRA), is located within the 100 Area of the Hanford Site (Figure 1-1). The Hanford Site
was included on the U.S. Environmental Protection Agencies (EPA) national priorities list
(NPL) under the Comprehensive Environmental Response, Compensation and Liability Act
of 1980 (CERCLA). *

The Washington Department of Ecology (Ecology), EPA, and the U.S. Department of
nergy (DOE) are signatories to the Hanford Federal Facility Agreement and Consent Order

(Tri-T" “y Agi 1 t) (Ecology et -* 1992). The signatories have developed - ~“tegv to
emphasize early initiation and completion of waste site cleanups, as described in the siunford
Past-  actice Strategy (HPPS) (C - RL 1991a). The appl ton of the H . the 100-
NR-1 Source Operable Unit is discussed in *ail in the RCRA Facility
Investigation/Corrective Measures Study Work Plan for the 100-NR-1 Operable Unit
(DOE-RL 1991b), referred to hereinafter as the limited field investigation (LFI) work plan.

This report provides the QRA for the waste sites associated with the 100-NR-1 Source
Or ——ble Unit. The QRA focuses on the princij ° risk drivers in the operable unit. Itr -
be used to help determine the need for interim remedial measures (IRM), to select the IRM,
and to support the development of risk-based cleanup levels for the IRM. It also may be
used to support other paths, when agreed upon by the Tri-Party Agreement signatories. An
IRM, as defined in the HPPS, is "an onsite response conducted pursuant to CERCLA 40
Code of Federal Regulations (CFR) 300.430 involving interim remedial actions that are
conducted at a CERCLA past-practice operable unit at any time prior to initiation of final
remedial action. Interim response measures can include Resource Conservation and
Recovery Act (RCRA) interim measures as deemed appropriate by the parties."

1.1 PURPOSE AND APPROACH OF REPORT

The QRA at the 100-NR-1 Source Operable Unit focuses on a limited set of human
and environmental exposure scenarios in order to provide sufficient information to help the
Tri-Party signatories make defensible decisions on the necessity of an IRM. Frequent-use
and occasional-use exposure scenarios are evaluated in the human health QRA to provide
bounding estimates of risk and are based on the residential and recreational exposure factors,
respecti _y, presented in the Hanford Site Risk Assessment Methodology (HSRAM) (DC
RL 1994), as agreed to by the 100 Area Tri-Party unit managers. There are no residential or
recreational land-uses in the 100-NR-1 Source Operable Unit at present. The
commercial/industrial scenario is also evaluated in the human health QRA because of the
ongoing decommissioning activities. Ecological scenarios are evaluated using biological
receptors with home ranges similar in size to the waste site. The Hanford Future Site Uses
Working Group (HFSUWG) recommended that the 100 Area be classified for unrestricted
land use and listed the following four options for consideration: (1) Native American uses;
(2) limited recreation uses, recreation-related commercial uses, and wildlife uses;

1-1
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(3) N Reactor use as a museum/visitor center; and (4) wildlife and recreation uses. None of
the HFSUWG recommendations included residential use (HFSUWG 1992).

Availat : offsite monitoring information indicates that the overall risk from the
Hanford Site to current offsite residents already meets the 10 to 10 target risk range
established by the EPA. Therefore, 100-NR-1 waste sites, which contribute only a part of
any offsite risk, also currently meet the target risk range for offsite exposure. In addition,
current Hanford Site personnel are sufficiently protected because access to the 100-NR-1
waste sites is restricted by fencing, onsite and offsite monitoring is conducted, and soil or
gravel cover reduces or eliminates the potential for exposure. Because these current
protective measures may not exist in the future, the QRA evaluated contaminants detected in
the soil at the waste sites. The contaminants detected from
0to 4.6 m (0 to 15 ft) were considered to be exposed at the surface based on the potential
depth of soil excavation, as required by the Washington Administrative Code (WAC) 173-
340-7< 6][c]. Risk calculations were not performed for contaminants detected below a
depth of 4.6 (15 ft).

The only other current risk scenario would be a trespasser at the site. ..e
occasional-use scenario effectively addresses this pathway. It is also a conservative
assessment of current risk because it includes the evaluation of soil ingestion of contaminants
that may be as deep as 4.6 m (15 ft). This conservative approach is used because of the
limited data: and because the QRA is a screening-level, bounding risk assessment.

Available LFI, historical, and analogous data are evaluated in exposure and toxicity
assessments to determine the risks or hazards associated with each waste site in the 100-NR-1
Source Operable Unit. The QRA is conducted using the H'  AM (DOE-RL 1994) as
guidance.

This QRA for the 100-NR-1 Source Operable Unit is based primarily on the nature
and vertical extent of contamination in the vadose zone at individual waste si . Based on
historical information and pro s knowledge, tt m °~ contaminants are expected to be
radionuclides.

1.1.1 Report Organization

This QRA is organized into five sections. Section 1.0 describes the purpose and
scope of the rt rt, operable unit background, and the QRA overview; Section 2.0 provides
a data overview; Section 3.0 provides the human health and ecological evaluation of each
waste site; Section 4.0 presents a summary of the major findings of the QRA and includ a
summary table that identifies key results of the QRA; and Section 5.0 is the reference list.

1.1.2 Guidelines Used in the Qualitative Risk Assessment

1-2
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reactor primary coolant loop decontamination and water treatment and demineralization
plants.

1.3 OV RVIEW OF THE QRA APPROACH

This section provides an overview of the QRA process that is applied to each waste
site in the 100-NR-1 Source Operable Unit. The QRA consists of three elements: data
evaluation (Section 1.3.1), human health evaluation (Section 1.3.2), and ecological evaluation
(Section 1.3.3).

1.3.1 Data Evaluation

Data evaluation involves an evaluation of site-specific data, including a comparison to
background. o

1.3.1.1 Hanford Site Background Data Summary. The natural composition of soils at the
Hanford Site has recently been characterized (DOE-RL 1993a). The characterization effort
involved the determination of the types and concentrations of nonradioactive inorganic
analytes that exist naturally in soils at the Hanford Site. Physical properties and factors that
might affect the natural soil chemical composition, as determined by regulatory protocols,
were characterized.

The sitewide approach to characterization of soil background was used, as
recommended in HSRAM (DOE-RL 1994). The sitewide approach is based on the premise
that all waste sites are part of a common sequence of vadose zone sediments and the basic
characteristics that control the chemical composition of the sediments are similar throughout
the Hanford Site. Using this premise, a range of natural soil compositions was used to
establish a single set of soil background data. This approach has the advantage of providing
a single, consistent set of data for assessing baseline risk. However, use of project-specific
background concentration may be more appropriate under certain circumstances. For
example, soils in riparian ecosystems have concentrations of metals that are distinctly higher
than the sitewide reference levels (DOE-RL 1993a). These higher concentrations were
attributed to the higher concentrations of organic matter found in soils in riparian
ecosystems. Thus, it may be more appropriate to develop project-specific background
concentration to evaluate waste sites that are located in a riparian ecosystem (e.g., outfall
structures). Although this approach should be evaluated further, it has not been used in this
report.

Table 1-1 presents the 95% upper threshold limit (UTL) for inorganic analytes, as
determined based on a lognormal distribution of the data in DOE-Richland Operations Office
(RL) (1993a). The UTL is the 95% confidence limit for the 95th percentile of the
distribution and serves as a statistically significant estimator on the upper population limits of
background concentrations. To determine whether an inorganic analyte is a contaminant, the
maximum measured LFI concentration, is compared with the 95% UTL, which is used as the
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the risk assessment. Data that are not considered usable include data that were rejected
(qualified with an "R") by the data validator. However, if review of the rejected data
indicated that the reason for rejection was administrative concerns (e.g., missing data sheets)
and not other quality assurance/quality control (QA/QC) issues (e.g., technical concerns), the
rejected data were determined acceptable for the QRA. This is the only circumstance under
which rejected data were considered in the QRA. The LFI data used in this report were
100% validated.

1.3.1.2.1 Waste Sites with Historical and LFI Data. Historical data and LFI data
were available for the following waste sites:

] 116-N-1 Crib and Trench
° 116-N-3 Crib and Trench.

1.3.1.2.2 Waste Sites with LFI Data. Limited field investigation data were
available for the following sites:

High-Priority Sites:

o 116-N-2 Treatment Storage Facility

o 1322-N/1322-NA Sample Buildings

o 119-N Cooling Water Drain Line

. 166-N Tank Farm (UN-100-N-17).
RCRA Sites:

120-N-1 Percolation Pond and South Settling Pond
120-N-2 Surface Impoundment.

1.3.1.2.3 Waste Sites with No Historical or LFI Data. Waste sites for which the
QRA was limited to process knowledge or data from analogous sites include the following:

High-Priority Sites:

118-N-1 Spacer Storage Silos

1304-N Emergency Dump Tank (EDT)

116-N-4 Emergency Dump Basin (EDB)

105-N Spent Fuel Storage Basin

UN-100-N-6 Decontamination Waste Drain Line.

Low-Priority Sites:

1314-N Liquid Waste Loadout Station (LWLS)
1143-N Paint Shop

N-17 Paint Shop

184-N Day Tanks
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166-N -- 184-N Piping
166-N Drum Storage Area
Acid/Caustic Storage and Transport System
- 120-N-3
- 120-N-5
- 120-N-6
- 120-N-7
- 120-N-8
- Regeneration Waste Transport System

116-N-2 Spring 1983 Unplanned Release
UN-lOO N-11 Radioactive Spill from Valve Bonnet
124-N-4 Septic Tank and Drainfield
Other Septic Tanks and Sewer Systems
- 124-N-1
- 124-N-2
- 124-N-3
- 12 ¥-5
- 124-N-6
- 124-N-7
- 124-N-8
- 124-N-9

124-N-10
Hanford Generating Plant (HGP) Burn Pit
1716-N Service Station Underground Storage Tanks (UST)
182-N UST
184-N Plant Service Powerhouse
116-N Air Stack
116-N-8 Hazardous and Mixed Waste Storage Area
120-N-4 Nonhazardous and Nonradioactive Storage
182-N Drain System
181-N Inlet Screen
182-N Tank Farm Overflow
105-N Lift Station UST
181-N Waste Oil Tank
102-in Qutfall Line
182-N Unplanned Release (Turbine Oil)
128-N-1 Burn Pit
Grass Dump
Construction Debris Dump.

1.3.2 Human Health Evaluation

This section discusses the general approach used to implement the four elements of
the human health evaluation for the QRA: toxicity assessment, exposure assessment, risk
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characterization, and evaluation of uncertainty. Qualitative risk assessment methodology is
discussed in detail in Appendix C of the HSRAM (DOE-RL 1994).

1.3.2.1 Exposure Assessment. The exposure assessment methodology is presented in
Section ~ 2 and Appendices A and C of the HSRAM (DOE-RL 1994). The exposure
assessment includes the determination of exposure scenarios, pathways, parameters, and point
concentrations and the quantification of exposures. The scenarios and pathways for the QRA
have been discussed and selected by the 100 Area Tri-Party unit managers. The individual
components of the exposure assessment methodology are discussed in the following sections.
The conceptual site model for human exposure assessment presented in Figure 1-4 is
duplicated from HSRAM (DOE-RL 1994). The pathways covered in this QRA are shaded.

1.3.2.1.1 Conceptual Site Model. Tt conceptual site model for contaminant
ex; iure pathway ' the 100-1...-1 _» >le Unit is presented in Figu: 1-5. Tt bold
pathway lines indicate the pathways applicable to the 100-NR-1 Source Operable Unit. T -
model is taken from the work plan (DOE-RL 1991b). The pathways addressed in this QRA
are a subset of those presented in the model. Other pathways may not be covered under the
QRA methodology (DOE-RL 1994) or they may be covered in the 100-NR-2 Groundwater

Operable Unit QRA (WHC 1993a).

1.3.2.1.2 Exposure Scenarios. The exposure scenarios selected to evaluate the
waste sites are based on frequent-use and occasional-use of the waste site under contaminant
conditions in 1992. The 100 N Area is currently undergoing decommissioning and
demolition operations. The current activities are commercial/industrial; therefore, this
additional scenario was evaluated for the 100 N Area. The exposures and associated risks
presented in the QRA for frequent- and occasional-use are estimates of potential risks posed
under high- or low-frequency use. In addition, the above scenarios are also evaluated for
radionuclides using the maximum concentrations of radionuclides decayed to the year 2018.
This additional evaluation is presented to assess the changing contribution of decaying
radionuclides to exposures that would occur in the future.

Under current site conditions, institutional controls prevent inadvertent intrusion into a
contaminated zone such that any clean soil cover present is maintained. Subsurface
contaminants at depth are not accessible to receptors. However, radionuclides present in the
soil could result in external exposures.

1.3.2.1.3 Exposure Pathways. The following pathways are evaluated for each
scenario of the QRA for 100-NR-1:

soil ingestion

fugitive dust inhalation

inhalation of volatile organics from soil
external radiation exposure.



Bl -00054
Rev. 00

In accordance with HSRAM (DOE-RL 1994), additional pathways are not evaluated
in this QRA. No modeling of contaminant transport has been conducted for the QRA of
waste sites at the 100-NR-1 Source Operable Unit.

1.3.2.1.4 Exposure Parameters. Scenario-specific exposure parameters are defined
in Appendix A of the HSRAM (DOE-RL 1994) and are used without modification herein.
Recreational exposure parameters are used to evaluate the occasional-use scenario.
Residential exposure parameters are used to evaluate the frequent-use scenario. Industrial
exposure parameters are used for the commercial/industrial scenario for ongoing
decommissioning activities at the site. The QRA uses maximum contaminant concentrations,
as discussed in Section 1.3.2.1.5, to provide a conservative evaluation of receptors and
exposure pathways.

“ A a s = ~ e .o 4 ae . wY~__ PR ‘E‘LEQRA, if
n of a COPC
n. "Exposure point"
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mean, because of the limited number of samples that are available for each specific high-
priority waste site and because this is only a qualitative evaluation of the potential risk.

Waste sites for which LFI data are available are evaluated quantitatively for the
frequent-, occasional-, and industrial-use scenarios. Waste site historical data are limited to
source constituents and are not evaluated quantitatively in the QRA. Sites for which process
knowledge or historical data are available are evaluated qualitatively. Risk-based
concentrations are calculated for known source historical process constituents for which
toxicity values are available. The evaluation of constituents for which toxicity values are
available is addressed in the uncertainty evaluation. The radionuclide concentrations used in
the 1992 evaluation were decayed to 2018 to assess a frequent-use scenario in the future.

The WAC requires that a reasonable estimate of the depth of soil that could be
excavated and distributed at the ground surface as a result of site development activities
(e.g., constructing a basement) be considered to extend from ground surface to 4.6 m (15 ft)
below ground surface (WAC 173-340-740 [6][c]). Therefore, for the soil ingestion or
external exposure pathways, the maximum concentration of a contaminant detected in the
upper 4.6 m (15 ft) of the soil is used to calculate contaminant intakes for the frequent-use
and occasional-use scenarios in 1992 and the frequent-use scenario in 2018.

Concentrations at greater depth, although not likely to result in exposures through soil
ingestion or external exposure pathways, may impact groundwater. Potential impacts to
groundwater from soil contaminants present at 100-NR-1 waste sites are addressed in the LFI
(DOE-RL 1993b).

1.3.2.1.6 Quantification of Exposures. The methodology for quantification of

exposures is presented in Section 2.2.5 of the HSRAM (DOE-RL 1994). Equations used to
estimate intakes (a measure of exposure expressed as the concentration contacted o' ~~ a
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period of time) are also provided in Section 2.2.5 of the same document. Standard EPA
equations (EPA 1989, DOE-RL 1994) are used as the basis for all intake calculations.
Example equations and calculations are provided in Appendix C of the 100-BC-1 QRA

(WHC 1992).

For the air inhalation pathway, maximum contaminant concentrations in the upper
4.6 m (15 ft) of soil and a respirable particulate emission factor (PEF), as described by EPA
(1991a), were used to generate preliminary risk-based soil concentrations for fugitive dust
inhalation. The I'™"" re'~*3s cor “~mir ~~t concentrations in soil to the concentration of
respirable particles in the air due to fugitive dust emissions. The I'™" of 2E+07 m*/kg used
in the QRA is based on the National Primary Ambient Air Quality Standard for particulate
matter of 50 d the - --umption that 100% of t/ ticulate: in " lungs
and absorbed. The PEF calculation is provic | in Ap] Cof t JRA (WHC
.- J2). A site-specific F __ was not calculated for each high-] y site based on the
qualitative nature of the assessment. For each volatile contaminant in the soil-air pathway, a
contaminant-specific volatilization factor (VF) was calculated (EPA 1991a). The VF
calculation is presented in Appendix C of the 100-BC-1 QRA (WHC 1992). Whereas
fugitive dust and volatile emissions were evaluated separately in Appendix C of the 100-BC-1
QRA (WHC 1992), they are combined in this QRA so that the calculation will automatically
include the preferential dispersion of the contaminant by volatilization or fugitive dust.

1.3.2.1.7 Quantification of External Exposure with Shielding. External exposure
to radiation, evaluated using Residual Radioactive (RESRAD) guidelines and software, has
been determined to be effectively shielded at soil depths > 1.8 m (> 6 ft) below ground
surface (WHC 1993b). At depths of 0 to 1.8 m (O to 6 ft), the interval containing the
maximum COPC concentrations, shielding is assumed to be ineffective and was not included
in the QRA. :

1.3.2.2 Toxicity Assessment. The general procedures for toxicity assessment are presented
in Section 2.3 of the HSRAM (DOE-RL 1994). The toxicity assessment for the QRA
identifies contaminant-specific toxicity factors and briefly discusses the key toxicities
associated with the COPC. The assessment is not intended to evaluate all potential toxicities
or contaminant characteristics but, rather, to include sufficient information on the COPC to
help project managers reach decisions on IRM. Toxicity profiles for the COPC in this QRA
are compiled in the most recent revision of HSRAM (DOE-RL 1994). The human health
toxicity values used in this QRA are presented in Tables 1-3 and 1-4.

The following assumptions were made with respect to the toxicity of parameters
evaluated in the QRA:

. All chromium is assumed to be chromium (VI), the most toxic oxidation state
of chromium. Chromium (VI) is generally accepted as not being a carcinogen
via the dermal route (not evaluated in this QRA).

. The toxicity value for lead has been withdrawn by the EPA in favor of a
biokinetic uptake model based on a level of concern in human blood of
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10pg/dl. However, this model has not been finalized by the EPA. The
maximum detected concentrations are within or less than the range of 500 to
1,000 mg/kg identified by the EPA as gener '/ protective for residential
(i.e., frequent) use (EPA 1989). Therefore, evaluation for human health was
not conducted beyond the preliminary risk-based screening for the QRA.

o If toxicity factors are not available for a contaminant, surrogate factors are not
used in the QRA. This may result in an underestimation of total waste site
HQ or total waste site ICR values and is addressed in the uncertainty section.

o If toxicity factors are available for the ingestion route only or the inhalation
route only, the available factor is used for the other route also, especially to
evaluate volatilization from soil and fugitive dust exposure. This practice of
cross-route extrapolation is advantageous for reducing uncertainty in the risk

S 1t.

1.3.2.3 Risk Ch: : ‘ization. The risk characterizat’ 1 for t . n
described in Section 2.4 of the HSRAM (DOE-RL 1994). The qualitative approach evaluates
sites with quantitative sampling data and sites with limited or no sampling data.
Consequently, risk characterization is discussed separately for each situation in the following

sections.

1.3.2.3.1 Risk Characterization with Available Quantitative Data. If quantitative
data are available for ¢ ":ulating ICR and HQ values, the risk characterization includes e

following elements:

° calculation of contaminant-specific ICR and HQ values

o calculation of site-specific risks from contaminant-specific risks

o qualitative discussion of the risks with respect to the following levels:
ICR <10 contaminant-specific or site-total risk = very low
10#< ICR > 10 contaminant-specific « site-total risk = low
102 <ICR> 10* contaminant-specific or site-total risk = medium
ICR > 10 contaminant-specific or site-total risk = high

o qualitative discussion of the uncertainty associated with the risk estimates

° qualitative discussion of the threat posed by the site.

Throughout the QRA, ICR values that exceed 1E-02 are reported as "> 1E-02"
because the linear equation used to estimate cancer risk is only valid at risk levels below 1E-
02 (EPA 1989). Risk estimates made using this equation become increasingly inaccurate as
they approach a value of 1.0 because the stochastic nature of cancer induction implies that no
exposure level is high enough to ensure a carcinogenic response of unity. In such cases, ICR
values of "> [E-02" are sufficient for assigning high risk for purposes of the QRA.

1-12



BHI-00054
Rev. 00

For noncarcinogenic contaminants, the HQ is calculated as follows:

Chronic Daily Intake
Reference Dose (RfD)

HQ =

where the RfD is the contaminant-specific chronic reference dose.
For carcinogenic contaminants, the ICR is calculated as follows:
ICR = (Chronic Daily Intake) (Slope Factor [SF})
where the SF is the contaminant-specific slope factor.

1.3.2.3.2 Risk Characterization with No Available Quantitative Data. For those
sites for which sampling data are not available to calculate ICR and HQ values, the risk
charac rization consists of a qualitative discussion of the threat posed by the site and the
confidence in the information available to assess the threat. Available process knowledge,
data from analogous sites, and other information are used to characterize the risk for a site
qualitatively. Contaminants that have no history of onsite use and that were not detected in
the analytical results were dropped from the quantitative evaluation.

Contaminant-specific risk-based concentrations in a medium can be calculated if
information is available on possible contaminants at a waste site. The risk-based
concentration (RBC) are then compared with estimated site concentrations in a medium.
This comparison puts site information into perspective. For example, if historical data or
process knowledge indicates that very high concentrations of contaminants may be present in
the soil, the calculation of a risk-based soil concentration provides a means for identifying
concentrations that would be of concern.

The basic intake equations are modified to identify concentrations in a medium
associated with a given cancer risk or HQ using the HSRAM (DOE-RL 1994) exposure
parameters. The appropriately modified basic equations are presented in the most recent
revision of the HSRAM (DOE-RL 1994).

The risk characterization includes a qualitative discussion of the site information, the
risk-based concentration comparison, and the potential threat posed by the site. The overall
uncertainty in the risk characterization is an integral part of the QRA and is especially
important when data are not available.

1.3.2.4 Evaluation of Uncertainty. The evaluation of uncertainty in the ch: :terization of
risks is an integral part of the QRA. The risks, both carcinogenic and noncarcinogenic,
presented in the QRA are conditional estimates based on multiple assumptions about
exposures, toxicity, and other variables. The uncertainty in the QRA risk characterization
focuses on specific uncertainties related to the waste site (e.g., data evaluation) and to the
risk assessment process (e.g., toxicity information, exposure assumptions, etc.).
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Uncertainty can be related to the characterization of the waste site because of the
quality of data used in the QRA. Uncertainty in the identification of cor nit ts d
concentrations is rated high, medium, and low as follows:

. Low - historical and LFI data (either from the site or analogous data) generally
are available for the waste site and for the same medium (i.e., historical and
LFI soil data).

. Medium - historical and LFI data (analogous data) are available for the waste
site but not for the same medium.

o High - historical data or information is available for the waste site but no LFI
data are available.

Limited field investigation data used in this QRA are generally of high known quality
but ay be lium ¢ "'ty if extrapolated across environn  * 'n  “a.
Historical ¢ of medium quality. Limited field investigation ~ita were
analyzed following specific EPA methods, were validated following EPA functional
guidelines, and are of known quality. The data used from historical process knowledge and
data for the source constituent medium are of low quality. Specific uncertainty
considerations are discussed in Section 3.0 as part of each waste site QRA. An overall
uncertainty discussion is presented in Section 4.0.

The uncertainties in the risk assessment process are related to the appropriateness of
the toxicity information, the interpretation of toxicity data, the exposure assumptions, and the
risk characterization. The primary sources of uncertainty related to the toxicity of the
contaminants include the following:

o Using information on dose-response effects from high-dose exposure scenarios
to predict effect at low-dose exposure scenarios.

o Using animal dose-response data to predict effects in humans.

. Using short-term exposure data to extrapolate to long-term exposure or vice
versa.

o Using dose-response information from a stand | lab« tory test species or

healthy human population to predict the effects that may occur in the general
population, where there are varying sensitivities to different contaminants.

o xicity factors were not available for some detected polycyclic aromatic
hydrocarbon (PAH) contaminants. As a result, risks from these compounds
are a source of uncertainty in the QRA, but the uncertainties are minor. For
instance, PAH other than benzo(a)pyrene (BAP) normally incorporate the
toxicity values for BAP as a surrogate for risk characterization. However, in
this QRA it is determined that other PAH maximum detected concentrations
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are within the same order of magnitude as the BAP maximv... detected
concentration. The relative carcinogenic potency of other detected PAH
compared to BAP is at least an order of magnitude less (EPA 1993a). The
risk for the maximum detected BAP concentration is determined to be less than
the target risk/hazard criteria. Therefore, the risk/hazard for other PAH
would also be less than the target risk/hazard criteria.

Uncertainty in the exposure assessment oc: 5 because of the limited amount of data
used in characterizing the exposure concentration. The use of maximum concentrations for
soil exposures and assumed concentrations for ~*~ exposures may overe  nate or
underestimate exposures.

Uncertainty in the risk characterization is the result of adding multiple contaminant
exposures over seve ' pathways. The summation of cancer risks across pathways or for
multiple pathways may make the total cancer risk estimate more conservative. In addition,
some contaminants may not have been evaluated because SF or RfD values have not been
established or analytical data were not available.

1.3.3 Ecological Evaluation

The purpose of the qualitative ecological evaluation is to estimate the potential
ecological risks to selected ecological receptors from existing contaminant concentrations at
100-NR-1 Source Operable Unit waste sites.

The 100-NR-1 Source Operable Unit is a land-based (terrestrial) waste unit. The
qualitative ecological evaluation approach relies primarily on professional judgment;
experience with waste site stressors, appropriate ecological receptors, and primary pathways;
and existing or limited field data. The QRA is not an absolute measure of risk based on
detailed conceptual models and pathway analyses. The operating assumptions are that
contaminants are present at the site and the QRA estimates the direct risk from these
contaminants to an ecological receptor.

The approach consistent with the objective of the QRA is to assess the dose to the
Great Basin pocket mouse from each of the waste sites within the 100-NR-1 Source Operable
Unit (DOE-RL 1994). The mouse is used as the indicator receptor because its home range is
comparable to the size of most waste sites and will receive most of its dose from within a
waste site. This allows a risk comparison between waste sites.

1.3.3.1 Problem Formulation. Issues relevant to evaluating the qualitative ecological risk
for waste sites within the 100-NR-1 Source Operable Unit are the stressor characteristics, the
ecosystems likely to be affected by these stressors, and the possible results to the stressor
from exposure of selected ecosystem receptors.

1.3.3.1.1 Stressor Characteristics. As identified in the human risk assessment, the
stressors of concern are those constituents (chemicals and radionuclides) for which
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concentrations exceed background. These stressors are used in the QRA and are discussed
briefly in the human health section. A detailed discussion of stressor characteristics is not
provided because all contaminants exceeding background concentrations are included in the

risk assessment.

All contaminants evaluated were either detected in site soils or were identified through
historical records. The waste sites do not contain surface-water bodies and apparently are
not subject to sheet flows from surface-water runoff. No data were obtained to evaluate
concentrations of contaminants in biological media within the sites; consequently, biological
uptake was evaluated from a soil source term.

Components of the 100-NR-1 Source Operable Unit environment that may be affected
by wastes at the sites include all parts of the food web shown in Figure 1-6. The indicator
receptor for risk screening is the Great Basin pocket mouse, a herbivore known to be present
at waste sites. Threatened. endangered, and candidate birds are listed in the most recent

rision of HSRAM (D( 1994), along wi'" | al--*-*as plants d animals on the
Hanford Site.

Contaminants found in the soil at waste sites within the 100-NR-1 Source Operable
Unit include radioactive and nonradioactive elements. For nonradioactive elements,
ecological effects from uptake from soil by plants and by accumulation of these elements
through the food v ) were evaluated.

The ecological effects of radioactive elements result from their presence in the abiotic
environment (external dose) and from ingestion (e.g., dose from contaminated food
consumption), resulting in a total body burden. Total daily doses to an organism can be
estimated as the sum of doses (weighted by energy of radiation) received from all radioactive
elements ingested, residing in the body, and available in the organism’s environment. The
radiological dose an organism receives is usually expressed as rad/day. Exposure can result
from both external environmental radiation and internal radiation from body burden. All
exposure pathways are added in determining total organism dose.

Most of the available information concerning ionizing radiation relates to acute dose
rather than low dose exposure and chronic effects (Rose 1992). The use of acute data
extrapolated to chronic levels is not appropriate in all cases and must be viewed with caution.
For ex: ple, during chronic exposure, a point occurs where injury and natural organism
repair mechanisms balance, resulting in no effect (Ophel et al. 1976).

A major area of uncertainty in evaluating ecological effects from exposure to ionizing
radiation exposure is extrapolation from individual level to the population level of ecological
organization. Only minimal information is available on dose-response relationships at the
population level for the pocket mouse.

1.3.3.1.2 Endpoint Selection. The major departure of the qualitative and

quantitative risk assessments occurs at endpoint assessments. In a quantitative risk
assessment, several trophic levels and several ecological receptors of the food chain typically
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are selected for study in order to encompass receptors of varying sensitivity, different
endpoints, and several contaminant transport pathways. For the qualitative ecological
evaluation, only one receptor is generally used for limited exposure scenarios and simple

endpoints.

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

1.3.3.1.3 Conceptual Model. The conceptual ecological model is be derived based
on the descriptions of lc '« ' resources present at or near the 100-NR-1 Source Operable
Unit waste sites and assuming that a contaminant sou:  is limited t° soil. In this 1,
uptake of contaminants from soil by vegetation serves as the basic source of contaminant
entry into the food chain. Only major routes of exposure to contaminants are considered for
the QRA. For contributions to dose rate, radionuclides are screened for those which may
add significant external ionizing radiation. Contributions to dose by inhalation and ingestion
via preening or grooming contaminated fur are not documented and are assumed to be
minimal for the QRA. The herbivore component, represented in the model by insects, the
dominant herbivorous mammals, and the dominant herbivorous (seed-eating) bird act as the
primary conduits between contaminants in vegetation and contaminants in carnivores. Two
levels of carnivores are common to the 100 Area: primary- and second-order carnivores.
The primary carnivores prey almost entirely on herbivores; consequently, only three levels of
bioaccumulation are possible (soil to plant, plant to herbivore, and herbivore to primary
carnivore). Second-order carnivores prey on other carnivores as well as on herbivores
(Figure 1-6).

The approach taken in this QRA is to evaluate risk to the small herbivore component
(Great Basin pocket mouse) based on a two-step accumulation model operated on a
waste-site-by-waste-site basis because each waste site approximates the size of the Great
Basin pocket mouse home range. Equations for primary and secondary organisms are
presented in the Appendix of HSRAM (DOE-RL 1994). The method of integration is based
on averaging waste site constituent concentrations over the operable unit as a fraction of the
total operable unit area.

Estimating ecological risks from contamination is problematic when considering
animals whose habitat use extends beyond the operable unit boundaries. For example, the
116-N-2 site is a relatively small area within the much larger 100-NR-1 Operable Ui~ d
the other waste sites are separated from each other by areas in which contaminant
concentrations have not been determined but are likely to be much lower than those found in
the waste sites tI 1selves. Consequently, the environment outside the 100-NR-1 Operable
Unit waste sites, as used by most of the wide-ranging animals in the conceptual model, is
likely to be a mix of contaminated and uncontaminated habitat.
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Because the waste sites are small compared with the home ranges of animals such as
hawks, owls, loggerhead shrikes, and coyotes, the increase in risk from an individual waste
site is likely tot small. This increase in risk may be insignificant if an uncontaminated
environment outside the operable unit is assumed. A worst-case assumption would be that
the contaminated environment of the receptor outside the waste site is not much different
from that within the site environment. Such an assumption would be highly conservative for
the larger raptors and the coyote, which range over many square kilometers (miles). A
reasonable estimation of risk for these receptors is somewhere between these extremes.

1.3.3.2 Analysis Phase. The analysis phase of the qualitative ecological evaluation is a
technical evaluation of the available data used to assess the potential for exposure of the
Great Basin pocket mouse to the stressors at each waste site.

1.3.3.2.1 Characterization of Exposure. The exposure relationship between
receptor and site contaminants is described in this section. Contaminants are assumed to be
distributed uniformly throughout the site and biologically available. In addition, the
m¢ 1 ' radionuclide concentrat’ 1s :: " in “tol app » ‘2 ' :time of “~~ risk
assessment.

1.3.3.2.2 Ecosystem Characterization. The spatial distribution or the home range
of the pocket mouse was evaluated using available site data to establish the point of contact
(length of exposure to contaminants of concern [COC]) between the stressor and the mouse.
The overlap of receptor home range with the site was considered sufficient for evaluation of
the organism as a potential receptor, and it was assumed that the entire life of the organism
is spent within the site. The period of exposure is determined by evaluating the percentage
of time an organism could potentially spend feeding within the site. This is determined by
estimating the fraction of the site area within the receptor home range area. No attempt was
made to discriminate between seasonal use of the site by receptors.

1.3.3.2.3 Exposure Analysis. The exposure analysis integrates the spatial and
temporal distributions of the ecological components and stressors to evaluate exposure. All
nonradioactive and radioactive constituents identified as potential concern in the human health
risk assessment (before the screening of constituents with the greatest human health risk) are
considered to be of concern in the ecological evaluation. Because of the lack of site-specific
data other than soil data, it is assumed that the receptor spends some fraction of its life at the
site and obtains all its food from the site when present and that all consumed food is
contaminated. However, because no source of water is present within the site, drinking
water is not considered a route of exposure.

For nonradiological constituents, concentrations estimated in mice are compared with
the reported benchmark or potentially toxic concentrations. For radiological constituents,
mice concentrations were converted to dose. Total dose for all radionuclides are compared
with published effect levels and regulatory standards where available.

1.3.3.2.4 Exposure Profile. The ecological evaluation focuses on potential
noncarcinogenic effects on the Great Basin pocket mouse potentially exposed to constituents
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present in the 100-NR-1 Source C-=rable Unit waste sites. Terrestrial vegetation is
represented by a generic plant spe__es for the uptake of soil contaminants and as a food

source for mice.

The major route of exposu~- *~ plants is assumed to be direct uptake from soil.

Ingestion of vegetation is assumec
nonradiological and radiological ¢
considered uptake from contamin:
radiological and nonradiological ¢
concentrations. All chemicals an
vegetation, which is consistent wi

For organisms whose hom
100% of their diet consists of cor
fraction of their time feeding witt
the proportion of their home rang
for the Gr--* Basin pocket mouse
HSRAM (DOE-RL 1994) and is i
calculation for radiological and hz
(DOE-RL 1994).

1.3.3.2.5 Characterizatii
ecological effects analyzes the rel
measurement endpoints. The onl:
DOE Order 5400.1, which requir
Because of the lack of radionuclic
the pocket mouse at the waste site
were reviewed for all nonradioact

2 a major route of exposure to the mouse for both
uents. For radionuclides, the exposure pathway

dod, re~"“ing in internal exposure. For both

iinants, the dose is based on receptor whole-body
onuclides are assumed to be bioavailable for uptake by
- objectives of the QRA.

se is smaller than the operable unit, it is assun * that
ated foodstuffs. However, for organisms spending a
» operable unit, a usage factor is calculated based on
the operable unit could encompass. The usage factor
aste site is presented in the most recent revision of
orated into the dose equations. An example

us chemical dose is also presented in HSRAM

Ecological Effects. The characterization of

hip between the stressor and assessment and

tlatory driver for radionuclides in the environment is
»osure to aquatic organisms to be <1 rad/day.

a for terrestrial organisms, this limit is also applied to
he 100-NR-1 Source Operable Unit. Toxicity data
»nstituents of potential ecological concern.

1.3.3.2.6 Evaluation of T levant Effects Data. Ionizing radiation can impact

wildlife depending upon the level “exposure. Exposure can be either acute or chronic.
Depending on the concentration, : 1te exposures can result in organism mortality, generally
characterized as the LD, (concen tion to cause 50% mortality in some specified period of
time - for mammals this is usually 0 days). Other possible effects from acute exposure are
physiological and pathological ch: :es, as well as developmental and reproductive effects.
Effects from chronic exposure inc de physiological, reproductive, growth, and
developmental impairment.

To evaluate the toxicity of ~1emicals to the pocket mouse, intake values for a given
contaminant were compared with 2 NOEL value. Toxicity information for terrestrial
organisms relied on animal studie hat support the Integrated Risk Information System
(IRIS) (EPA 1991b) and the Health Effects Assessment Summary Tables (HEAST)

(EPA 1993b). As a screening tool, NOEL and lowest observed effect level (LOEL) values
presented in the IRIS or (when not in IRIS) the HEAST database (EPA 1990) were used for
mammals. Uncertainty factors were applied to the animal toxicity data to correct for
differences between species, to modify LOEL values to NOEL values, and to adjust data
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obtained through short-term studies to that which would be expected in long-term studies.
Uncertainty factors were used to adjust LDs, values to obtain an estimated NOEL.

Short-term (<30 days) effect levels were multiplied by 0.1 to estimate chronic, long-term
effects (DOE 1993). Lowest observed effect level values were converted to NOEL values by
multiplying the effect concentration by 0.2 (DOE 1993). Oral LDy, values were converted to
acute NOEL values by multiplying the effect concentration by 0.2 (DOE 1993). Interspecies
a ustments were made by multiplying the effect concentration by 0.1 (DOE 1993). For
species of different phylogenetic classes (e.g., mammal to bird), 0.05 was used as the
uncertainty factor. The NOEL values for the indicator species are provided in DOE (1993).

Intake of contaminants by each of the terrestrial wildlife indicator species was
estimated using intake parameters obtained from either published literature or derived from
EPA formulas (Suter et al. 1993). Intake of contaminants in vegetation were estimated using
an equation adapted from EPA’s Human Health ™ aluation Manual (EPA 1989).

1.3.3.2.7 Stressor-Response Profile. A stressor-response profile is prepared for the
Great Basin pocket mor  at each wa ~ si'  This p ‘ile includes the "¢ ” ‘ion of
radiological doses and comparison with a threshold of 1 rad/day, as recommended by DOE
Order 5400.5 and International Atomic Energy Agency (IAEA) (1992). In addition, wildlife
NOEL values are compared with modeled exposure intakes for nonradiological contaminants.

1.3.3.3 Environmental Risk Characterization. The risk characterization phase evaluates
the lil ihood of an adverse effect to the receptor organism. The risk to the Great Basin
pocket mouse was estimated by developing an environmental hazard quotient (EHQ). The
EHQ is based on a comparison between identified dose benchmarks and calculated animal

dose.

1.3.3.3.1 Risk Estimation. The likelihood of an adverse effect exists in the case of
radiological contamination for the pocket mouse exceeding the benchmark of 1 rad/day. Risk
associated with exposure to nonradiological contaminants is evaluated by comparison with
NOEL values. The relationship between the benchmark for radionuclides or toxicity data for
nonradiological chemicals is expressed as an EHQ. The EHQ is defined as the ratio of the
contaminant dose to some benchmark dose/concentration (i.e., NOEL), as follows.

Organism Dose
Benchmark Dose

EHQ =

The EHQ ratio is used to assess the potential adverse effect to an individual. For
example, an EHQ that approaches or exceeds unity indicates a potential adverse effect to an
individual. For chemicals such as arsenic, the NOEL value is used to assess risk. An EHQ
value at or above 1.0 indicates a potential measurable risk.

1.3.3.3 ° Integration of Stressor-Response and Exposure Profiles. The receptor

dose values for the constituents of concern are integrated with expected biological responses,
and the s nificance of risk to the various ecological receptors is described in this section.
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1.3.3.3.3 Interpretation of Ecological Sign.__:ance. The approach presented for the
QRA of the 100-NR-1 Source Operable Unit waste sites involves screening the dose to the
pocket mouse. The screening or qualitative approach models COC uptake from soil/plant to
the mouse. ~ :ological characterization implications are limited because its purpose is to
compare risk among waste sites.

1.3.3.4 Uncertainty. The uncertainty associated with the approach used in the qualitative
eco i "~ e ' ation for the 100-NR-1 Source Operable Unit waste sites is significant
because concentrations used as the source terms were assumed to be available for uptake by
“*z veget"~ - Modeling from soil to the pocket mouse required a number of assumptions,
including those associated with the use of nonsite-specific soil-to-plant transfer factors or
coefficients. A review of the literature identified a range of values. As a conservative

~.n 1 1

measure, the *"71 tt--sfer{f ‘orwasus "in i im; ~“Hns inc’
estimating the tin  that a receptor ) . feeding within the unit and assuming t! - all
foodstuff consumed is contaminated. The highest soil concentration is used to assess
qualitative risk, which is a conservative measure.
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at which BAP was not detected and, thus, was not carried through the QRA did not include
diesel as a suspected COPC.

Although gross alpha and gross beta radioactivity measurements data are tabulated,
these data are not used in the QRA because they are addressed elsewhere according to
individual radionuclide contaminants.

Limited field investigation analytical data are available for total nitrite and nitrate.
The estimated human health risk is based on the assumption that the total nitrite and nitrate
concentration represents nitrite, the more toxic form.

Information from analogous sites is used to evaluate waste sites for which no
historical or LFI data are available. Selection of analogous sites for the QRA is based on
available information at the time of QRA preparation.

Brief descriptions of individual waste sites are provided in Sections 2.1 through 2.4.
More de*-""ed descriptions are presented in Section 3.1 of the work plan (DOE-RL 1¢ [b).
Waste site priorities and ~  ions :illustri* 1in Figwm 1-2a-~ 1-3.

Table 4-2 of the Source work plan (DOE-RL 1991b) identified the waste sites to be
included as a part of the HPPS (DOE-RL 1991a). A list of the waste sites, with aliases,
addressed in this QRA are presented in Table 1-2.

2.1 HIGH-PRIORITY RCRA WASTE SITES WITH HISTORICAL AND LFI DATA

High-priority RCRA waste sites for which historical and LFI data are available are
described in this section.

2.1.1 116-N-1 (1301-N) Crib and Trench

The following sections present historical data, LFI data, and a data summary for the
116-N-1 (1301-N) Crib and Trench.

2.1.1.1 Historical Data for the 116-N-1 (1301-N) Crib and Trench. The 116-N-1 Crib
and Trench constitute a major inactive waste management unit located approximately 300 m
(984 ft) east of the N Reactor Building. The unit is commonly referred to as a liquid waste
disposal facility and is designated 1301-N on another labeling system. The crib is
approximately 88 m (289 ft) long, 38 m (125 ft) wide, and 3.7 m (12 ft) deep. The walls
are sloped soil and gravel and the floor is not lined. The trench is approximately 15 m

(49 ft) wide and 3.7 m (12 ft) deep and extends 490 m (1,608 ft) from the crib. The crib
and trench were used from 1964 to 1985. The crib was filled with a 0.9-m (3-ft) layer of
boulders and the trench was covered with concrete | els in 1982 to minimize access and
airborne contamination (DOE-RL 1992).
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Limited field investigation data for the 120-N-1 Percolation Pond, 120-N-2 Surface
Impoundment, and the South Settling Pond were collected from one boring for each site and
from a well (199-N-177) just north of the site group. The borings were generally completed
to a depth of 21.3 m (70 ft) below ground surface, and samples were collected from the
surface and at 1.5-m (5-ft) intervals to total depth.

Samples were analyzed for the full suite of CERCLA TCL and TAL compounds 1t
not for radionuclides, which were excluded based on field screening data.

A summary of the maximum concentrations for the 120-N-1 Percolation Pond,
120-N-2 Surface Impoundment, and the South Settling Pond is presented in Tables 2-6, 2-7,
2-8, and 2-9. The data for these three sites were combined based on the proximity of the
sites and the similarity of the process knowledge, history, and data.

In addition to the parameters analyzed during the LFI, ammonium ion, chloride,
coliform, nitrate, strontium, sulfate, and thorium were detected in the effluent discharged at

the sites according to hi: 1 " d:* (Table ° 10).

2.2.2 Site 116-N-2 reatment Storage Facility

The 116-N-2 Facility is a waste management unit complex consisting of pipi1 |,
pumps, a transfer tank commonly referred to as the silo, and a large treatment and stora,
tank referred to as the golf ball. The treatment tank is a spherical metal structure with a
capacity of 3,400,000 L (900,000 gal). It is partially buried in the ground and is surrounded
by a 7.6-m (25-ft) high, compacted-soil radiation barrier on three sides. The unit was
operated from 1968 until 1987.

The silo routed the acidic decontamination solutions into the 116-N-2 Storage Tank
for neutralization. The dangerous wastes in the decontamination solution included
approx itely 80,000 L (21,000 gal) of 70% phosphoric acid and 140 to 180 kg (300 to
400 1b) of diethylthiourea. Decontamination of the primary loop of the reactor occurred
every 3 to 5 years, resulting in approximately 2,300,000 L (600,000 gal) of solution per
decontamination event (DOE-RL 1991b).

From 1968 until 1972, the neutralized decontamination solution was routed from
116-N-2 directly to tanker trucks parked east of the containment area. The area was not
paved. Although no releases have been documented in this area, small, incidental releases
probably have occurred (DOE-RL 1991b).

Limited field investigation data for the 116-N-2 Treatment Storage Facility were
collected from three surface soil sample locations and from one boring drilled to a depth of
7.2 m (23.5 ft) below ground surface. Boring samples were collected from the surface and
from depths of 2.7, 4.1, and 5.6 m (9, 13.5, and 18.5 ft). Sample depths indicated are the
top of the sampling interval. Samples were analyzed for the full suite of CERCLA TCL and
TAL compounds and radionuclides regardless of the field screening data. A summary of the
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maximum concentrations for the 116-N-2 ..eatment Storage Facility is presented in Tables
2-6, 2-7, 2-8, and 2-9.

A spectral gamma ray survey of the 116-N-2 borehole surface sample estimated the
same maximum concentration of cobalt-60 that was detected in a surface soil sample used in
the QRA. The field screening data and spectral gamma ray data were not used in the
quantitative analysis of the QRA but wi  used as confirmation data.

Historical information for 116-N-2 Treatment Storage Facility indicates that
phosphoric acid, diethylthiourea, and cobalt-60 are known process constituents (Table 2-10).

2.2.3 Site 1322-N/1322-NA Sample Buildings

Tl 1__2-N/1322-NA Buildings contain the Liquid Effluent Was T: it Facility
Pilot Plant. These buildings are located immediately north of the 116-N-2 Tank. Building
1322-N contains a drainage tank. Two documented unplanned releases of 378.5 and 5,867 L
(100 and 1,550 gal) occurred in 1975 - d 1977, respectively (UN-100-N-8 and
UN-100-N-4). Unspecified volumes of soil were contaminated and removed
(DOE-RL 1991b).

Limited field investigation data for the 1322-N/1322-NA Sample Buildings were
collected from four surface soil sample locations and from one boring drilled to a depth of
7.5 m (24.5 ft) below ground surface. Boring samples were collected from depths of 2.7,
4.6,and 6. m (9, 15, and 20 ft). Sample depths indicated are the top of the -~ ~1pling
interval. Samples were analyzed for radionuclides and the full suite of CERCLA TCL and
TAL compounds, except for volatile organics, which were excluded based on field screening.
A summary of the maximum concentrations for 1322-N/1322-NA Sample Buildings is
presented in Tables 2-6, 2-7, 2-8, and 2-9.

2.2.4 Site (9-N Cooling Water Drain Line

The 119-N Cooling Water Drain Line is located in the vicinity of the 119-N Air
Sampling and Monitoring Building, which is 150 m (500 ft) north of the N Reactor Building
and directly south of the 1314-N LWLS. Releases occurred adjacent to the building. The
coolant drain pipe was improperly connected (when originally installed) to the nearby 9 :m
(36-in) low-pressure flush line, which carried irradiated reactor cooling water from the
105-N Lift Station to the 116-N-1 Crib and Trench. The improper connection caused the
119-N drain to become pressurized whenever the 105-N Lift Station pumps were operating.
Two unplanned releases occur | in 1974, totaling 8,592 L "~ ~70 gal) of coolant released
(UN-100-N-9: { UN-100-N-14). Unspecified volumes of soil were contaminated and
removed. 1€ * in line was eventually disconnected permanently and routed to an earthen
absorption pit (DOE-RL 1991b).

Limited field investigation data for the 119-N Cooling Water Drain Line were
collected from one boring drilled to a total depth of 7.6 m (25 ft) below ground surface.
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Historical information for 166-N Tank Farm indicates that diesel fuel and No. 6
Bunker C fuel oil are contaminants historically detected at the site (Table 2-10).

2.3 HIGH-PRIORI. . WASTE SITES WITHOUT HISTORICAL OR LFI DATA

High-priority waste sites with no historical or LFI “-“a are described in this section.

2.3.1 118-N-1 Spacer Storage Silos

The three 118-N-1 Spacer Storage Silos were used for the temporary storage of

irradiated fi *  rs. The steel spacers came in immediate contact with the fuel rods in the
N weactor. )5, approxi 'y "I m (16 ft)ind meter b >
I 1 north ot the N F aw .. di _voofthett : .« | id the

O

third silo has a concrete floor. The silos have approximately 0.5 to 1 m (1.5 to 3 ft) thick
concrete caps covered with soil (DOE-RL 1991b).

Releases occurred from 1963 until 1987, during spacer placement in or removal from
the silos. Spacers were placed in the silos through the buried spacer transfer line. The
reinforced plastic spacer transfer line connected the N Reactor fuel storage basin (where the
spent spacers were placed in water after use) and the silos. The depth of the line varies. No
secondary containment surrounded the line. Small amounts of irradiated water passed
through the line with the spacers and were deposited in the silos. In addition, water was
sprayed over the spacers during removal from the top of the silos to eliminate the potential
airborne  ease of radionuclides. In recent years, paint was used as a fixative when spacers
were transferred from the silos. The silos currently contain dry, irradiated spacers. The -
volume of water that reached the soil through either the bottom of the silos or the exposed
soil around the silos is not known (DOE-RL 1991b).

2.3.2 1304-N Emergency Dump Tank

The 1304-N I'""T is a 4.9 million L (1.3 million gal), steel aboveground storage tank
located south of the 107-N Basin Recirculation Building and west of the 1300-N EDB. The
EDT replaced the EDB as the storage facility used for emergency blowdown of thermally
hot, pressurized reactor primary coolant water. The tank maintained a constant volume of
2,000,000 L (680,000 gal) of unheated water for quenching hot water to prevent it from
flashing to steam. Because a small flow of primary coolant was maintained to the EDT to
keep interconnecting piping thermally warm, the quench water normally contained a small
inventory of radioactive materials. The unit was used from 1973 until reactor shutdown in
1987 (DOE-RL 1991b).
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2.3.3 116-N-4 Emergency Dump Basin

The 116-N-4 EDB is a liquid effluent storage basin that was originally designed to
receive emergency cooling water from the N Reactor. It is located northwest of the 109-N
Building. The unit, a concrete basin with a welded steel liner, is approximately 40 m
(130 ft) long, 24 m (80 ft) wide, and 4.6 m (15 ft) deep and has a storage capacity of
3,800,000 L (1,000,000 gal) (DOE-RL 1991b).

.. EDB was constructed in 1963 to receive "single pass" radioactive emergency
cooling water. In the late 1960s, the unit was determined to be insufficient for its original
use. The basin did not have the capacity needed to contain the volume of coolant used
during emergency cooling operations. It was replaced by the 1304-N EDT in 1973. From
1973 until 1987, the EDB received contaminated liquid effluent generated during the periodic
blowdown of 12 N Reactor steam generators located in the 109-N Building. This condensate
contained low levels of radioactive contamination. Contents of the unit were sampled on a
monthly basis from 1978 to 1985. At various times, the EDB also recelved radioactiy

B (¢ NT ~ “ft 1. Sinc 77 - h?e-in 1987, water has

ur in e e (a1 _ n ely ) n
sludge layer will not become exposed. Subsequent drying of the sludge could expose
receptors to airborne contaminated particulate matter. Filtered river water has been added as
needed to maintain the water level. Documentation of the amount of water added to the
EDB has not been maintained. No documented releases have occurred at this unit (DOE-RL
1991b). '

2.3.4 105-N Spent Fuel Storage Basin

The 105-N Spent Fuel Storage Basin is a concrete containment basin used to store
spent fuel elements, irradiated spacers, and other fuel handling equipment. Underwater
transfer carts moved the irradiated fuel elements to the storage basin, where they were stored
in the temporary storage baskets. Baskets were emptied and fuel elements were placed in
storage canisters, sorted by enrichment and discharge dates. The filled canisters were moved
by bridge cranes to storage cubicles that were formed by a lattice of boron concrete walls.
The storage basin began operation in 1963 and ceased storing irradiated nuclear fuel in 1989,
when all fuel was transferred to the 100 K Fuel Storage Basins. However, the basin remains
filled with water for purposes of shielding and radiological contamination control.

2.3.5 UN-100-N-6 Decontamination Waste Drain Line

Decontamination of the N Reactor was performed every 2 to 3 years. Although the
decontamination solution generally contained phosphoric acid and diethylthiourea, small-scale
decontaminations were also performed using a variety of cleaning solutions. The 3.8-cm
(1.5-in) chemical decontamination waste drain line generally transported these smaller scale
decontamination solutions to the 116-N-2 Facility.

2-10



BHI-00054
Rev. 00

On September 10, 1985, a leak of water contaminated with radiation occurred at four
locations along the decont:. nation waste drain line between the N Reactor Building and the
116-N-2 Facility (UN-100-N-6), near the N-29 Craft Shop. Approximately 6,800 L
(1,800 gal) of i___diated water was released. The water contained a total estimated 0.2 Ci of
cobalt-60, 0.04 Ci of manganese-54, 0.003 Ci of ruthenium-103, and 0.003 Ci of
cesium-137. Approx itely 17 m? (590 ft?) of contaminated soil reading between 7,000 and
25,000 cpm was removed and drummed for disposal. No documented sampling was
conducted at the base of the excavation. The area was backfilled with clean fill
(DOE-RL 1991b).

2.4 LOW-PRIORITY WASTE SITES WITHOUT HISTORICAL OR LFI DATA

Low-priority waste sites with no historical or LFI data are ¢ :ribed in this section.

2.4.1 1314-N Liquid Waste Loadout Station

This groupir ~ is located at the 1314-N LWLS north of the N Reactor Building. The
grouping consists or one waste management unit and two unplanned releases that occurred at
this site in 1973 and 1978. The two unplanned releases were documented as UN-100-N-13
and UN-100-N-26, respectively. The spills involved 380 and 3,800 L (100 and 1,000 gal) of
decontamination waste, respectively. The smaller spill also resulted in contamination of an
unspecified volume of soil, which was subsequently removed (DOE-RL 1991b).

The 1314-N LWLS is a transfer station consisting of numerous valves, pumps,
underground and overhead pipings and couplings, and UST at the northern end of the 100 N
Area, approximately 90 m (300 ft) from the Columbia River. The unit receives liquid
radioactive waste from 116-N-2 Radioactive Chemical Waste Treatment and Storage Facility
and the 107-N Spent Fuel Basin Recirculation Facility. The effluent is transferred into
1 "vayc ; dt-sported to the "0 Area for processing and disposal (DC™ ™" 1991b).

T! 1314-N LWLS has been used since 1972; the shelter building was built in 1978.
One valve pit is located in the building and one is located outside, along the north side of the
building. Valve pit floors are soil. Two drains in the catch basin connect to a separate catch
tank and a 3,800 L (1,000 gal) transfer tank located inside the 1314-N Building.

The radioactive effluent piped from the 116-N-2 Storage Tank consisted of internal
decontamination solution from cleaning of the primary loop in the N Reactor and various
waste decontamination solutions from small decontamination jobs. Decontamination of the
primary loop was performed every 3 to 5 years. The radioactive wastewater resulting from
this procedure contained phosphoric acid and diethylthiourea and may have contained other
agents such as oxalic acid. The wastewater was neutralized in the 116-N-2 Facility by
adding sodium hydroxide solution.
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2.4.5 166-N - 184-N Piping

The 184-N Fuel Oil Day Tanks are connected to the oil storage tank at 166-N by a
20-cm (8-in) underground supply line. The 184-N Diesel Oil Day Tank is connected to the
storage tanks at 16 )y a 10-cm (4-in) underground supply line (DOE-RL 1991b). ! reral
w , anned releases ____.1 the pipelines have been documented.

In August 1973, approximately 760 L 70 ) of diesel oil was released to t
ground (UN-100-N-18) (DOE-RL 1991b). The extent of soil contamination and remediation
activities was not documented.

In June 1986, 3,800 L (1,000 gal) of diesel oil was re '«d (UN-100-N-22). An
u’ 1 of " 2d soil was removed. In July 1986, groundwater monitoring
Weu aosD 1SS | | oil was detec’ ‘in it. Well 199-N-16 ~ located
app c<imately 9 m (30 ft) v t of the 184-N Building. An unknown volui of residi ~ 1
was recovered from the groundwater through this well (DOE-RL 1991b).

In January 1987, approximately 760 L (200 gal) of diesel oil was released to the soil
(UN-100-N ~9). Groundwater monitoring well 199-N-16 was sampled, and oil was found.
Residual oil was recovered from the well (DOE-RL 1991b). No soil remediation was
documented.

In October 1987, an unknown volume of fuel oil was released. Oil was contained in
the 184-N Annex Drain Trench and cleaned up. In April 1989, at least 1,100 L (300 gal) of
diesel oil was released to the soil along the pipeline. Monitoring wells 199-N-16 and
199-N-17 were sampled, and oil was detected. Soil removal involved a total of 46 drums
and 8 dump trucks (DOE-RL 1991b).

2.4.6 166-N Drum Storage Area

No information was identified for this waste site except that it is a drum storage area
between the 166-N Fuel Oil Unloading Station and the 166-N Tank Farm. The only
reference to this site is in Table 4-2 of the work plan (DOE-RL 1991b).

2.4.7 Acid/Caustic Storage and Transport System

This grouping includes the 108-N Chemical Unloading Facility, 120-N-6 Sulfuric
Acid French Drains, 120-N-7 Unloading Station French Drain, 120-N-3 (163-N)
Neutralization Pit and French Drain, 120-N-5 Acid/Caustic Transfer Trench and
Neutralization Unit, 120-N-8 Sulfuric Acid Day Tank Vent French Drain, Regeneration
Waste Transport System, and 116-N-2 Spring 1983 unplanned release. The grouping
includes all of the process units, waste management units, unplanned re’ d pipelii
associated with the storage and transport of acids and caustics used in the 163-N
Demineralization Plant. Solutions of 93% sulfuric acid and 50% sodium hydroxide were
delivered in train tank cars and transferred to aboveground storage tanks. The solutions were
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transferred to the 163-N Facility as needed. Spent solutions were transferred to the 120-N-1
and 120-N-2 ponds or impoundments. The pits, french drains, and trenches were used to
con 1 and neutralize spills from the transfer, storage, and transport activities.

A number of spills of sulfuric acid and sodium hydroxide solutions were documented
for this system. Some of the spills contaminated soil. Remedial activities included
neutralization and removal of unknown volumes of soil.

2.4.8 UN-100-N-11 Radioactive Spill from Valve Bonnet

On October 2, 1975, a radioactive 230-kg (500-1b) valve bonnet fell from a truck onto
the road and into the adjacent field. This occurred at the corner of Route 4 North and the
100 N Area access road. Cleanup consisted of removal and disposal of 6.1 m® (8 yd®) of
contaminated soil and asphalt (DOE-RL 1991b).

249 12 eptic Tank and ™ -ainf d

The 124-N-4 Septic Tank and Drainfield constituted the primary septic system
servicing the majority of the 100 N buildings from 1963 until 1987, It is located east of the
116-N-2 Facility and consists of two septic tanks (the second tank was installed in 1975) with
a total fluid capacity of 53,000 L (14,000 gal). The septic tank effluent drained into a large
drainfield. The drainfield is divided into four sections, with a distribution box in each
section feeding eight drain lines. The drainfield provided approximately 830 m? (8,900 ?)
of infiltrative surface area. The unit received sanitary sewage at a rate of approximately
110,000 L/day (30,000 gal/day) (DOE-RL 1991b).

The only documented releases that have occurred to or from this unit involved
sanitary sewage. However, surveys have detected radioactive surface contamination at this
unit, suggesting possible subsurface contamination. In addition, the proximity of this unit to
the area where tanker trucks were loaded with irradiated, neutralized decontamination
solutions from 1968 until 1972 suggests that residual contamination may be present due to
small, intermittent releases.

2.4.10 Other Septic Tanks and Sewer Systemns

- The sewer system and septic tanks used at the 100 N Area included the 124-N-10
Sewer System and the 124-N-1, 124-N-2, 124-N-3, 124-N-5, 124-N-6, 124-N-7, 124-N-8,
and 124-N-9 Septic Tanks. The only documented releases that have occurred at these units
have involved sanitary sewage. Some of the units were upgraded or replaced because of
technical failure before any inconvenience or potential health hazards were incurred. No
remedial activities have been conducted.

o
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1987, : ‘er _: daily discharge to the river at this point was 1,000,000 L (270,000 : .
The startup date for the discharge was 1964, and the drain system remains in use. Raw and
filter water from pump seal leak-~~ is discharged from this point. Sm  quantities of
low-level radionuclides released trom reactor emergency core cooling system pump seals
have been discharged to the river (DOE-RL 1991b).

2.4.18 181-N Inlet Screen Backwash Water Outfall and 182-N Tank Farm Overflow
These units are described individually in the following sections.

2.4.18.1 181-N Inlet Screen Backwash Water Outfall. This unit is an NPDES discharge
point (Outfall No. 007) located at the 181-N River Pumphouse, which pumps water from the
Columbia iver for various 100 N Area prc The sc n o ‘a

the inlet water prir  to use at the 100 N A The only N s ¢

total flow and total suspended solids (TSS). In 1987, the average TSS concentration was
approximately 3.7 mg/L and the discharge rate was approximately 1,300,000 L/day
(340,000 gal/day). No documentation was found of any dangerous or radioactive releases
from this unit (DOE-RL 1991b).

2.4.18.2 182-N Tank Farm Overflow. This unit is an NPDES permitted discharge point
(Source No. 005) to the Columbia River. It contains drainage (water) from the 182-N Tank
Farm area. The area discharges to the river through a 91-cm (36-in) raw water return line.
The discharge point is 90 m (30.0 ft) upstream of the 181-N Pumphouse. In 1987, the
average daily discharge to the river at this point was 10 million L (2.7 million gal).
Discharges from this point are minimal at present. The startup date for the discharge was
1964. No documentation was found of any dangerous or radioactive releases to the river
from this discharge point (DOE-RL 1991b).

2.4.19 105-N Lift Station Underground Storage Tank

The 105-N Lift Station UST was a 19,000 L (5,000 gal), single-wall carbon steel tank
used for storage of diesel oil. The tank had no cathodic or interior protection and was
approximately 11 to 15 years old when it was removed in December 1990. Soil sampling
indicated that the site is not contaminated with petroleum derivatives (DOE-RL 1991b).

2.4.20 181-N Waste Oil Tank
An aboveground steel waste oil tank is located at the base of the bluff near the 181-N
River Pumphouse. The tank has a capacity of 980 L (260 gal). The tank was designed to

store waste oil from drip pans used to catch oil from the river pumps but has never been
used (DOE-RL 1991b).
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2.4.23.3 Construction Debris Dump. The Construction Debris Dump was used by the
J.A. Jones Construction Company during past construction work at the 100 N Area. Debris
dumped at tl si consisted of dirt, rocks, asphalt, concrete, metal, and wood. No
hazardous or radioactive waste disposal has been documented. Standard , ctice at the

100 N Area is to survey materials for radioactivity before disposal. Materials disposed of at
the Construction Debris Dump were si  eyed for radioactivity and released (no radiation was
detected prior to disposal) (DOE-RL 1991b).

2.5 IDENTIFICATION OF CONTAMINANTS OF POTENTIAL CONCERN

This section describes the identification of COPC for the QRA. The processes used
for the hum: heal and ecological evaluations are described separately in the following
sections.

2.5.1 Human Health Evaluation

Information available for each waste site was reviewed to identify chemicals or
radionuclides that may impact the soil. This information includes process knowledge,
disposal knowledge, records of inventory, historical information, information obtained during
site reconnaissance, and data generated from LFI samp™ ; activities. Information or data
collected from analogous sites or similar categories of sites (e.g., cribs associated with the
reactor sites) were also used as appropriate to identify potential chemicals or radionuclides at
the sites.

In general, both the historical and ™ ~I data were considered for identification of
COPC. Constituents were considered only if present in the upper 4.6 m (15 ft) of soil. The
highest concentration for each analyte from the LFI data set v se” ed for evaluation in
the QRA.

The process discussed in Section C.2.1 of the HSRAM (DOE-F" 1994) was used to
identify COPC for each waste site. This process includes the definition of contaminants
based on sitewide background (DOE-RL 1993a) and preliminary risk-based screening
(DOE-RL 1994) using residential scenario exposure parameters with an ICR of 1E-07 and an
HQ of 0.1. Risk-based concentrations calculated for the contaminants detected during the
LFI are presented in Tables 2-11, 2-12, and 2-13. ™ k-based concentration values for
radionuclides suspected at high-priority waste sites are presented in Table 2-14.

If no LFI sampling data were available, available historical information was used to
qualitatively develop a list of COPC for the sites. A list of COPC identified for waste sites
using historical information is presented in Table 2-10.

Cor*~ ninants of potent” * concern were selected by the process ~* “ed ~*ve. Risks
were calculated on a site-specific basis for selected COPC and are discussed in Section 3.0.
The COPC carried through this QRA for the human health evaluation are presented in Table
2-15.
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Shading indicates a concentration greater than the risk-based concentration (RBC) at 1E-07 incremental cancer risk (ICR).

-~ No sample collected from this interval.

(a) Value is inconsistent with other sample results. Result is suspect.

(b) Value is less than or equal to ten times the concentration detected in associated blank. Sample contamination is suspected.
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Table 2-18 General Parameters Used for Ecological Dose (Nonradionuclide) Equations

Contaminant Plant-to-Soil] Wildlife
Transfer NOEL®
Coefficient®] (mg/kg-day)
Organics
Anthracene 0.104 | 33
Benzo(a)anthracene 0.022 { NA
Benzo(b)fluoranthene 0.0062| NA
Bis(2-ethvhexvl)phthalate 0.043 0.003
Carbon d ] 3.35 1
Chrysene 0.022 | NA
~‘ethylphthalate NA® NA
Di-n-butylphthalate 0.072 | NA
Fluoranthene 0.032 3
N-nitrosodiphenylamine 1.27 | NA
Phenanthret 0.102 A
Pyrene 0.03 2
Toluene 1.02 22
1norganics
Cadmium 0.55 0.001
Copper 0.40 | NA
Lead 0.045 0.000069
Zinc 1.50 0.2
(a) soil-to-plant transfer coefficient from Baes et al. (1984)

(b) Adjusted wildlife no observable effect level values from U.S. Department of Energy (1993)

(c) note diethylphthalate has a biological half-life of 2-14 days under aerobic conditions and
bioaccumulation should not be significant in the upper soil levels where pocket mice would

live.
NA = Not available
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3.1.1 116-N-1 (1301-N) Crib and Trench

3.1.1.1 Human Health Risk Characterization. The total estimated ICR values in 1992
and 2018 for the frequent-use, the occasional-use, and the commercial/industrial-use
scenarios are > 1E-02 and are mainly attributable to cobalt-60 and cesium-137 via the
external exposure pathway. Plutonium 239/240 was a main contributor for the three
scenarios for 1992 and 2018 via the ingestion and inhalation pathways. Tables 3-1 and 3-2
provide summaries of the risks calculated for radioactive COPC for 1992 and 2018,
respectively. Table 3-3 provides a summary of the risk calculated for nonradioactive COPC.
Cadmium was the sole nonradioactive COPC identified with an estimated ICR < 1E-06 and
HQ <1.0. Figure 3-1 illustrates the effect that the risk-driving contaminants have on the
cumulative ICR for the site under the frequent-use scenario in 1992.

Based on the QRA, the threat posed by radionuclides in 1992 at the 116-N-1 (1301-N)
Crib and Trench would be high under all three scenarios. The threat in 2018 would be the
same because the risk drivers have very long half-lives.

3.1.1.2 Human Health Risk Characte:™ ~ 1Ur *~ ‘nty A 7y wile risks p
are considered qualitative and estimated, and multiple assumptions have been made about
sampling, data quality, exposures, toxicity, and other variables.

The underlying assumptions for exposure are that COPC are readily accessible for
receptor contact via external exposure, soil ingestion, and inhalation. The risk-driving
concentrations were from historical sediment sample data from the trench at the site. The
trench has been covered with concrete panels; however, surface radiological surveys indicate
that radiation levels exceed background. The risks estimated in this QRA are for expos ‘es
without shielding. '

3.1.1.3 Ecological Risk Characterization. The total calculated dose rates to the Great
Basin pocket mouse from radionuclides in the soil in the 116-N-1 (1301-N) Trench are listed
in Tables 3-4 and 3-5 and the associated EHQ values are summarized in Section 4.0 (Tables
4-4 and 4-5). The total dose (4,460 rad/day) from radionuclides in soils exceeds the EHQ
(1 rad/day) for the 0 to 1.8 m (0 to 6 ft) soil profile. Cobalt-60, strontium-90, cesium-137,
and plutonium (plutonium-239 and plutonium-240 combined) exceed the EHQ by themselves,
although strontium-90 accounts for nearly 87% of the total dose rate. Several radionuclides
that were measured in historical data were eliminated from consideration because of their
short half-lives (e.g., <0.5 year). These include cobalt-58, iron-59, niobium-95,
zirconium-95, and ruthenium-103.

For the nonradiological constituents measured at the 116-N-1 Trench, cadmium
exceeds the associated wildlife NOEL value. Copper, di-n-butylphthalate, and
n-nitrosodiphenylamine were also measured at the trench (with estimated intake values of
1.1, 0.00041, and 0.013 mg/kg/day, respectively) but were not evaluated because wildlife
NOEL values were not available.

3.1.1.4 Ecological Risk Characterization Uncertainty Analysis. The uncertainty
associated with the approach used in the qualitative ecological evaluation for this waste site is
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are potassium-40, cot -60, cesium-137, and radium-226. Figure 3-3 shows the
contaminar specific contributions to the total ICR.

The estimated ICR and HQ values for nonradionuclides at this site did not exceed the
RBC values. Table 3-11 presents the calculated risks for the nonradionuclides.

..le threat posed by 116-N-2 for frequent-use in 1992 is high. The current threat for
the occasional-use and commercial/industrial scenarios is medium. In 2018, the threat would
be medium for frequent-use and commercial/industrial scenarios and low for occasional-use.

3.2.2.2 Human Health Risk Characterization Uncertainty Analysis. The LFI data for
this site are considered to be of medium uncertainty. The radionuclide risk driver, cobalt-60,
was detected both in the laboratory soil analysis and the spectral gamma ray borehole survey
at the same activity level. The COPC identification and concentrations are considered to be
of low uncertainty. Uncertainty is associated primarily with the limited data set. Only one
boring and three surface locations were sampled.

3.2.2__ __ological Risk Characte ©~ . TI T ~f n

in the soil does not exceed 1 rad/day benchmark dose (Tables 3-12, 3-13, and 4-4) for either
t Oto1.8m(0to6 ft)or the 1.8 to 4.6 m (6 to 15 ft) soil profiles. For the
nonradiological contaminants exceeding Hanford background levels, cadmium exceeds the
wildlife NOEL value for surface profile (0.1 to 1.8 m [0 to 6 ft]) and the deeper soil depths
(1.8to 2 m [6 to 15 ft]) ( ble 4-5). The dose rate was calculated for several contamin s,
but their wildlife NOEL were not available. They include benzo(a)anthracene,
benzo(b)fluoranthene, chrysene, diethylphthalate, phenanthrene, and pyrene.

3.2.2.4 Ecological Risk Characterization Uncertainty Analysis. The uncertainty
associated with the approach used in the qualitative ecological evaluation for this waste site is
signific  t because concentrations used as source terms were assumed to be available for
uptake ' site vegetation. Modeling from soil to the pocket mouse required a number of
assumptions, including soil-to-plant transfer factors or coefficients. A review of the
literature provided a range of values. The highest transfer factor was used in all cases.
(her assumptions included estimating the time that a receptor spends feeding within the unit

| the amount of foodstuff consumed, making foraging assumptions, and assuming that all
foodstuff consumed is contaminated. The calculated dose to the pocket mouse is then used to
assess a qualitative potential ecological risk. In reality, the actual dose to the pocket mouse
may be less than the calculated dose because the assumptions are very conservative.

3.2.3 1322-N/1322-NA Sample Buildings

3.2.3.1 Human Health Risk Characterization. The total estimated ICR values for
radioactive COPC in 1992 and 2018, as shown in Tables 3-14 and 3-15, are as follows:

for the frequent-use scenario, the ICR is 2E-03 for 1992 and 4E-( for 2018

° for the occasional-use scenario, the ICR is 1E-0S5 for 1992 and 3E-06 for 2018
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compared to RBC values. The detected chemical concentrations were less than the RBC of
1E-07 ICR and 0.1 HQ. The total estimated ICR and HQ values are estimated to be
<1E-07 and <0.1, respectively, for nonradioactive chemicals detected at this site. The risk
associated with nonradionuclide exposure is very low. Analytical data for radionuclides were
not available for this site because soil samples were not analyzed for these constituents based
on field screening. The risks associated with radionuclide exposure are expected to be low
based on field screening.

3.2.4.2 Human Health Risk Characterization Uncertainty Analysis. None of the soil
samples collected during the LFI were analyzed for radionuclides, which were excluded
based on field screening. Uncertainty in the field screening data is high. The data for
radionuclides for this site are from field screening and are considered to be of high
uncertainty. Field detection devices are not radionuclide specific and have relatively high
detection limits compared with laboratory methods. Organic and inorganic compound

i ntification d concentrations are considered to be of low uncertainty based on the LFI

data. Field screening for fionuclides consisted of gross beta  ''or gamma mea ‘mer"
: € :d and concentratic ; w ot det ined. No
( v e risk-| - screeni~~

3.2.4.3 cological Risk Characterization. No radionuclide data are available for
determining whether the EHQ for radionuclides is exceeded in the O to 1.8 m or 1.8 to

4.6 m (0 to 6 ft or 6 to 15 ft) soil profiles. No nonradionuclides measured in the soil profile
exceed the wildlife NOEL (EHQ > 1) for either soil profile.

3.2.4.4 Ecological Risk Characterization Uncertainty Analysis. The uncertainty
associated with the approach used in the qualitative ecological evaluation for this waste site is
significant because data used as source terms were assumed to be available for uptake by site
vegetation. Modeling from soil to the pocket mouse required a number of assumptions,
including soil-to-plant transfer factors or coefficients. Other assumptions included estimating
the time that a receptor spends feeding within the unit and the amount of foodstuff consumed,
making foraging assumptions, and assuming that all foodstuff consumed is contaminated.

The calculated dose to the pocket mouse is then used to assess a qualitative potential
ecological risk. In reality, the actual dose to the pocket mouse may be less than the
calculated dose because the calculated dose is based on very conservative assumptions.

3.2.5 166-N ink Farm (UN-100-N-17)

3 © 5.1 Risk Characterization. This site apparently was covered with a surface layer
(4.6 m [15 ft]) of clean fill. Given the lack of data, no ecological evaluation could be
performed. A release from this site was documented to have migrated to groundwater and
the Columbia River in 1966. Limited field investigation data indicate a benzene
concentration of 190 ug/kg below a depth of 4.6 m (15 ft) and a total xylenes concentration
of 1,300 ug/kg at approximately 18 to 20 m (60 to 65 ft) below surface. Because neither
disposal of radionuclides nor handling of effluent cooling water is documented at this site,
the risks associated with radionuclide exposure are expected to be very low. Based on field
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presented in Table 2-14. Based on historical knowledge, the risk at this site is expected to
be high.

3.3.3 16-N-4 Emergency Dump Basin Risk Characterization

This waste site has been designated a high-priority based on the LFI records review.
Soil remedial action for this area is planned after the 105-N Basin has been drained and
residual materials have been removed. Given the lack of soil data, no ecological evaluati
could be made. The human health evaluation consisted of identification of suspected
contaminants and risk-based calculations. Suspected contaminants identified (radionuclides
only) during the LFI records review are potassium-40, manganese-56, cobalt-58, iron-59,
cobalt-60, zirconium/niobium-95, ruthenium-103, antimony-124, iodine-131, cesium-137, d
barium/lanthanum-140 (Table 2-10). Risk-based concentration values for these constituents
are presented in Tab 2-14. Based on historical knowledge, the risk at this site "~ expected
to be hi~h.

3.3.4 105-N Spent Fuel Storage Basin Risk Characterization

This waste site has been designated a high-priority based on the LFI records review.
Soil remedial action will be integrated with the draining of the 105-N Basin. Given the lack
of soil data, no ecological evaluation could be made. The human health evaluation consist
of identification of suspected contaminants and risk-based calculations. The only suspected
contaminant identified (radionuclides only) during the LFI records review is iodine-131
(Table 2-10). The RBC value for iodine-131 is presented in Table 2-14. Based on historical
knowle e, the risk at this site is expected to be high.

3.3.5 UN-100-N-6 Decontamination Waste Drain Line Risk Characterization

This waste site has been designated a high-priority based on the LFI records review.
Characterization of the soil at this site will be integrated with remediation. Given the lack of
soil data, no ecological evaluation could be made. The human health evaluation consisted of
identification of suspected contaminants and risk-based calculations. Contaminants of
potential concern identified (radionuclides only) during the LFI records review are
manganese-54, cobalt-60, ruthenium-103, and cesium-137 (Table 2-10). Risk-based
concentration values for these constituents are presented in Table = 14. :d on historical
knowledge, the risk at this site is expected to be high.

3.3.6 Risk Characterization Uncertainty Analysis for High-Priority Sites Without Data
The qualitative risk characterization is highly uncertain because of the lack of soil

analytical data for these high-priority waste sites. Although the impact of this uncertainty on
the qualitative risk characterization of the 118-N-1, 1304-N, 116-N-4, 105-N, and
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exposure to chemicals is <1.0 for all other 100-NR-1 Source Operable Unit waste sites. As
such, the risk estimated for this site is very low.

3.4.2.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated. '

3.4.3 N-17 Paint Shop

3.4.3.1 Human Health Risk Characterization. An oil release and subsequent soil removal
have been documented at this site. Suspected contaminants identified at the paint shop
include paints, sol* s, and oils. Constituents of paints, solvents, and oils were included in
the analysis for other 100-NR-1 Source Operable Unit waste si ,and "~ T vali . fortt e
constituents :p ited in Table ~ 13. T :cause dispo ' of radionuclides or handling of
effluent cooling water is not documented at this site, the risks associated with radionuclide
exposure are expected to be very low. The ICR values for chemical COPC evaluated at
other 100-NR-1 Source Operable Unit waste sites generally are below the ICR values for
radionuclide exposure. In addition, the HI estimated for systemic toxicity from exposure to
chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the
risk estimated for this site is very low.

3.4.3.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for.this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk may be underestimated.

3.4.4 184-N Day Tanks

3.4.4.1 Human Health Risk Characterization. Diesel oil was identified as a suspected
contaminant at this waste site. No RBC could be calculated because no toxicity value is
available for diesel. However, constituents of diesel were included in the analysis for other
100-NR-1 Source Operable Unit waste sites, and RBC values for these constituents are
presented in Table 2-13. Because disposal of radionuclides or handling of effluent cooling
water is not documented at this site, the risks associated with radionuclide exposure are
expected to be very low. The ICR values for chemical COPC evaluated at other 100-NR-1
Source Operable Unit waste sites generally are below the ICR values for __lionuclide
exposure. In addition, the HI estimated for systemic toxicity from exposure to chemicals is
< 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the risk estimated
for this site is very low.
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3.4.4.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be un¢ estimated.

3.4.5 166-N - 184-N Piping

3.4.5.1 Human Health Risk Characterization. Documented releases have occurred from
the piping and are suspected to have impacted groundwater. Wells 199-N-16 and 199-N-17
were sampled after releases, and oil was found in them. The impact to groundwater is
evaluated in the 100-NR-2 QRA (WHC 1993a). The extent of soil contamination and
remediation is not known. T ’esel oil was identified a suspected cor - minant at this waste
site. No RBC value could be calculated because no toxicity value is available for diesel.
However, constituents of diesel were included in the analysis for other 100-NR-1 Source
Operable Unit waste sites, and RBC values for these constituents are presented in Table
2-13. Because disposal of radionuclides or handling of effluent cooling water is not
documented at this site, the risks associated with radionuclide exposure are expected to be
very low. The ICR values for the chemical COPC evaluated at other 100-NR-1 Source
Operable Unit waste sites generally are below the ICR values for radionuclide exposure. In
addition, the HI estimated for systemic toxicity from exposure to chemicals is <1.0 for all
other 100-NR-1 Source Operable Unit waste sites. As such, the risk estimated for this site is
very low.

3.4.5.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.6 166-N Drum Storage Area

3.4.6.1 Human Health Risk Characterization. No releases have been documented at this
site. Diesel oil was identified as a suspected contaminant by analogy to the 166-N Tank
Farm. No RBC could be calculated because no toxicity value is available for diesel.
However, constituents of diesel were included in the analysis for other 100-NR-1 Source
Operable Unit waste sites, and RBC values for these constituents are presented in Table
2-13. Because disposal of radionuclides or handling of effluent cooling water is not
documented at this site, the risks associated with radionuclide exposure are expected to be
very low. The ICR values for chemical COPC eva' ‘ed at other 100-NR-1 Source Operable
Unit waste sites generally are below the ICR values for radionuclide exposure. In addition,
the HI estimated for systemic toxicity from exposure to chemicals is <1.0 for all other

100-NR-1 Source Operable Unit waste sites. As such, the risk estimated for this site is very low.
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3.4.6.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.7 Acid/Caustic Storage and Transport System

This grouping includes the 108-N Chemical Unloading Facility, 120-N-6 Sulfuric
Acid French Drains, 120-N-7 Unloading Station French Drain, 120-N-3 (163-N)
Neutralization Pit and French Drain, 120-N-5 Acid/Caustic Transfer Trench and
Neutralization Unit, 120-N-8 Sulfuric Acid Day Tank Vent French Drain, Regeneration
Waste Transport System, and 116-N-2 Spring 1983 unplanned release.

3.4.7.1 Human Health Risk Characterization. Various spills and releases have been
documented at these waste sites. Sodium hydroxide and sulfuric acid have been identified as
suspected contaminants. No RBC values were calculated because no toxicity values are
available for these suspected contaminants. Because disposal of radionuclides or handling of
effluent cooling water is not documented at these sites, the risks associated with radionuclide
exposure are expected to be very low. The ICR values for chemical COPC evaluated at
other 100-NR-1 Source Operable Unit waste sites generally are below the ICR values for
radionuclide exposure. In addition, the HI estimated for systemic toxicity from exposure to
chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the
risk estimated for these sites is very low.

3.4.7.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for these waste
sites. ..1ese sites might contain chemical COPC that have not been reported at other waste
sites or the COPC concentrations might be higher than reported at other waste sites.
Although the impact of this uncertainty on the qualitative risk characterization could not be
determined, the risk could be underestimated.

3.4.8 UN-100-N-11 Radioactive Spill from Valve Bonnet

3.4.8.1 Human Health Risk Characterization. A radioactive spill and subsequent cleanup
were documented for this site. Human health RBC values for 100 N Area radionuclide
COPC are presented in Table 2-11. Although the extent of soil contamination and
remediation is not known, the cleanup is assumed to have been adequate such that clean fill
was placed over the contaminated area after obviously contaminated soil was removed.
Therefore, the risk is expected to be low.

3.4.8.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk

characterization is highly uncertain because of the lack of soil analytical data for this waste
site. The risk estimation is based on an assumption that the obviously contaminated soil was
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removed and the contaminated area was backfilled with clean soil. However, this site might
contain chemical COPC that have not been reported at other waste sites or the COPC
concentrations might be higher than reported at other waste sites. Although the impact of
this uncertainty on the qualitative risk characterization could not been determined, the risk
could be underestimated.

3.4.9 124-N-4 Septic Tank and Drainfield

3.4.9.1 Human Health Risk Characterization. No releases have been documented to or
from this site. Radioactivity was detected, but specific radionuclides were not identified.
The source of contamination may be the nearby irradiated solution loading area at Sites
116—N—2 and 1314-N. Human health RBC for 100 N Area radionuclic COPC are presented
Yle 2-11. ™ po ' *‘onuclides or handlmg of effluent cooling water 1s not
documented at this 1 1 "with 7 weli”  posure 1
very low. The ICR values for chemical COPC evaluated at other 100-NR-1 Source Operable
Unit waste sites generally are below the ICR values for radionuclide exposure. In addition,
the HI estimated for systemic toxicity from exposure to chemicals is <1.0 for all other
100-NR-1 Source Operable Unit waste-sites. As such, the risk estimated for this site is very
low.

3.4.9.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.10 Other Septic Tanks and Sewer Systems

This grouping includes the 124-N-10 Sewer System and the 124-N-1, 124-N-2,
124-N-3, 124-N-5, 124-N-6, 124-N-7, 124-N-8, and 124-N-9 Septic Tanks.

3.4.10.1 Human Health Risk Characterization. Documented releases for the tanks and
sewer system have been limited to sanitary sewage. Because disposal of radionuclides or
handling of effluent cooling water is not documented at these sites, the risks associated with
radionuclide exposure are expected to be very low. The ICR values for chemical COPC
evaluated at other 100-NR-1 Source Operable Unit waste sites generally are below the ICR
values for radionuclide exposure. In addition, the HI estimated for systemic toxicity from
exposure to chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As
such, the risk estimated for these sites is very low.

3.4.10.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for these waste
sites. The sites might contain chemical COPC that have not been reported at other waste
sites or the COPC concentrations might be higher than reported at other waste sites.
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Although the impact of this uncertainty on the qualitative risk characterization could not be
determined, the risk could be underestimated.

3.4.11 Hanford Generating Plant Burn Pit

3.4.11.1 Human Health Risk Characterization. It is not known whether solvents were
burned at this site. Hazardous oil drums were found at this site. No releases were
documented, and no suspected soil contaminants were identified. Risk-based concentration
values for solvents and oil constituents (e.g., trichloroethene, tetrachloroethene, and
naphthalene) included in the analysis for other 100-NR-1 Source Operable Unit waste sites
are presented in Table 2-13. Because disposal of radionuclides or hanc¢*" j of effluent
cooling water is not documented at this site, the risks associated with radionuclide exposure
are expected to be very low. The ICR values for chemical COPC evaluated at other
100-NR-1 Source Operable Unit waste sites generally are below the ICR values for
radionuclide exposure. In addition, the HI estimated for systemic toxicity from exposure to
chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the
risk estimated for this si is very low.

3.4.11.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.12 1716-N Service Station Underground Storage Tanks

3.4.12.1 Human Health Risk Characterization. Unleaded gasoline has been identified as
a suspected contaminant at this site. Remediation is planned as part of the UST program.
No RBC values were calculated because no toxicity values are available for unleaded
gasoline. However, constituents of unleaded gasoline (benzene, ethylbenzene, and toluene)
were included in the analysis for other 100-NR-1 Source Operable Unit waste sites, and RBC
values for these constituents are presented in Table 2-13. Because disposal of radionuclides
or handling of effluent cooling water is not documented at this site, the risks associated with
radionuclide exposure are expected to be very low. The ICR values for chemical COPC
evaluated at other 100-NR-1 Source Operable Unit waste sites generally are below the ICR
values for radionuclide exposure. In addition, the HI estimated for systemic toxicity from
exposure to chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As
such, the risk estimated for this site is very low.

3.4.12.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste

site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
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impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.13 182-N Underground Storage Tanks

3.4.13.1 Human Health Risk Characterization. Soil sampling indicated contamination
from these tanks. Diesel oil was identified as a suspected soil contaminant. No RBC value -
was calcul: © 1 because no toxicity value is available for diesel oil. However, constituents of
diesel were included in the analysis for other 100-NR-1 Source Operable Unit waste sites,
and RBC values for these constituents are presented in Table 2-13. Remediation is scheduled
under the UST program. Because disposal of radionuclides or handling of effluent cooling
water is not documented at this site, the risks associated with radxonuchde exposure are
expected to be very low. The ICR* * forc’ ni *~ 7777 Yo" "00-NR-1
Sou  Operable Unit waste si  ge y are belo ide
exposure. In addition, the HI estimated for systemic toxicity from exposure to chemicals is
< 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the risk estimated

for this site is very low.

3.4.13.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.14 184-N Plant Service Powerhouse

3.4.14.1 Human Health Risk Characterization. Data for this site were limited to air
emissions data. The direct pathway for receptor exposure to air is not addressed under the
QRA methodology (DOE-RL 1994). No suspected soil contaminants were identified at this
site. Because disposal of radionuclides or handling of effluent cooling water is not
documented at this site, the risks associated with radionuclide exposure are expected to be
very low. The ICR values for chemical COPC evaluated at other 100-NR-1 Source Operable
Unit waste sites generally are below the ICR values for radionuclide exposure. In addition,
the HI estimated for systemic toxicity from exposure to chemicals is < 1.0 for all other
100-NR-1 Source Operable Unit waste sites. As such, the risk estimated for this site is very
low.

3.4.14.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.
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3.4.15 116-N Air Stack

3.4.15.1 Human Health Risk Characterization. Data for this site were limited to
available air emissions data. The direct pathway for receptor exposure to air is not
addressed under the QRA methodology (DOE-RL 1994). No suspected soil contaminants
were identified at this site. Because disposal of radionuclides or handling of effluent cooling
water is not documented at this site, the risks associated with radionuclide exposure are
expected to be very low. The ICR values for chemical COPC evaluated at other 100-NR-1
Source Operable Unit waste sites generally are below the ICR values for radionuclide
exposure. In addition, the HI estimated for systemic toxicity from exposure to chemicals is
< 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the risk estimated

for this site is very low.

3.4.15.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil ~ alytical data for this waste

site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
imj “ofth 1ce ty ithec T el ion ~"notbedr " ed, the

risk could be underestimated.

3.4.16 116-N-8 Hazardous and Mixed Waste Storage Area and 120-N-4 Nonhazardous
and Nonradioactive Storage Area

3.4.16.1 Human Health Risk Characterization. No releases have been documented at
these waste sites. No suspected contaminants were identified during the LFI. Because
disposal of radionuclides or handling of effluent cooling water is not documented at these
sites, the risks associated with radionuclide exposure are expected to be very low. The ICR
values for chemical COPC evaluated at other 100-NR-1 Source Operable Unit waste sites
generally are below the ICR values for radionuclide exposure. In addition, the HI estimated
for systemic toxicity from exposure to chemicals is <1.0 for all other 100-NR-1 Source
Operable Unit waste sites. As such, the risk estimated for these sites is very low.

3.4.16.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for these waste
sites. These sites might contain chemical COPC that have not been reported at other waste
sites or the COPC concentrations might be higher than reported at other waste sites.
Although the impact of this uncertainty on the qualitative risk characterization could not be
determined, the risk could be underestimated.

3.4.17 182-N Drain System
3.4.17.1 Human Health Risk Characterization. This site had a documented release to the
river. No suspected soil contaminants were identified. Because disposal of radionuclides or

handling of effluent cooling water is not documented at this site, the risks associated with
radionuclide exposure are expected to be very low. The ICR values for chemical COPC
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evaluated at other 100-NR-1 Source Operable Unit waste sites generally are below the ICR
values for radionuclide exposure. In addition, the HI estimated for systemic toxicity from
exposure to iemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As
such, the risk estimated for this site is very low.

3.4.17.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this un tainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.18 181-N Inlet Screen Backy " Water Outfall and 182-N Tank F.  Overflow

3.4.18.1 Human Health Risk Characterization. No dangerous or radioactive releases
have been documented from these waste sites. Because disposal of radionuclides or handling
of effluent cooling water is not documented at these sites, the risks associated with
radionuclide exposure are expected to be very low. The ICR values for chemical COPC
evaluated at other 100-NR-1 Source Operable Unit waste sites generally are below the ICR
values for radionuclide exposure. In addition, the HI estimated for systemic- toxicity from
exposure to chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As
such, the risk estimated for these sites is very low.

3.4.18.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for these waste
sites. These sites might contain chemical COPC that have not been reported at other waste
sites or the COPC concentrations might be higher than reported at other waste sites.
Although the impact of this uncertainty on the qualitative risk characterization could not be
determined, the risk could be underestimated.

3.4.19 105-N Lift Station Underground Storage Tai

3.4.19.1 Human Health Risk Characterization. Soil sampling indicated that this site has
not been contaminated with petroleum derivatives. Because disposal of radionuclides or
handling of effluent cooling water is not documented at this site, the risks associated with
radionuclide exposure are expected to be very low. The ICR values for chemical COPC
evaluated at other 100-NR-1 Source Operable Unit waste sites generally are below the ICR
values for radionuclide exposure. In addition, the HI estimated for systemic toxicity from
exposure to chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit waste sites. As
such, the risk estimated for this site is very low.

3.4.19.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste

site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
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impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.20 181-N Waste Oil Tank

3.4.20.1 Human Health Risk Characterization. This tank was never used. No suspected
contaminants were identified. Because disposal of radionuclides or handling of effluent
cooling water is not documented at this site, the risks associated with radionuclide exposure
are expected to be very low. The ICR values for chemical COPC evaluated at other
100-NR-1 Source Operable Unit waste sites generally are below the ICR values for
radionuclide exposure. In addition, the HI estimated for systemic toxicity from exposure to
 emicals is <1.0 for all other 100-NR-1 Source Operable Unit waste sites. As such, the
risk estimated for this site is very low.

3.4.20.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
ck-—-—--i--**-7 " highly uncertain because of the lack of soil analytical data for this waste

si is might cor  n chemi that haa notb " at other sit
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.21 260-cm (102-in) Outfall Line

3.4.21.1 Human Health Risk Characterization. A release to the river in violation of pH
limits was reported. No suspected soil contaminants were identified. Because disposal of
radionuclides or handling of effluent cooling water is not documented at this site, the risks
associated with radionuclide exposure are expected to be very low. The ICR values for
chemical COPC evaluated at other 100-NR-1 Source Operable Unit waste sites generally are
below the ICR values for radionuclide exposure. In addition, the HI estimated for systemic
toxicity from exposure to chemicals is < 1.0 for all other 100-NR-1 Source Operable Unit
waste sites. As such, the risk estimated for this site is very low.

3.4.21.2 Human Health Risk Characterization Uncertainty Analysis. The qualitative risk
characterization is highly uncertain because of the lack of soil analytical data for this waste
site. This site might contain chemical COPC that have not been reported at other waste sites
or the COPC concentrations might be higher than reported at other waste sites. Although the
impact of this uncertainty on the qualitative risk characterization could not be determined, the
risk could be underestimated.

3.4.22 182-N Unplanned Release of Turbine Lube Oil to the Columbia River
3.4.22.1 Human Health Risk Characterization. Turbine lube oil was identified as a

suspected contaminant in a release to the river. No suspected soil contaminants were
identified. Because disposal of radionuclides or handling of effluent cooling water is not
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Shaded cells indicate risks greater than 1E-06 ICR.
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Frequent-Use Scenario Occaslonal-Use Scenario " Com  rcial/Industrial-Use Scenario
Pathway Pathway I “ Pathway
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Cesium-137 3E-08 10 6E-10 3E-12 3E-07 3E-07 I _JE 8E-11
Cobalt-60 SE-09 10 1E-10 8E-12 3E-07 3E-07 _6!_5 2E-10
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Strontium 6E-34 8E-36 1E-35 2E-37 1E-35 6E-35 4E-36

Thorium-228 1E-11 1E-10 2E-08 2E-08 2E-13 2E-12 1E-10 1E-10 1E-12 SE-11 2E-09 2E-09

Thorium-232 1E-08 3E-07 6E-10 3E-07 3E-10 6E-09 4E-12 6E-09 2E-09 1E-07 SE-11 1E-07
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Uranium-238 3E-08 4E-07 6E-07 1E-06 SE-10 I 8E-09 4E-09 1E-08 3E 2E-07 6E-08 2E-07
TOTALS 4E-07 9E-07 8E-09 2E-08 SE-08 4E-07

Shaded cells indicate risks greater than 1E-06 ICR. )
Equations and exposure factors used for each scenario are from HSRAM (DOE-RL 1994).
COPC - Contaminant of potential concern.

ICR - Incremental cancer risk.
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Table 3-18 Estimated Dose Rate for the Great Basin Pocket Mouse
for the 120-N-1/120-N-2 Ponds (0-6 feet)
Maximum | Veg. Conc.

Organic/ Soil Conc. Wet Dose Rate |Fractional{ Dose Rate | Exceed

Inorganic (mg/kg) (mg/kg) | (mg/kg/day) Use |(mg/kg/day)] EHQ
Copper 28.7 4.59E+00 | 1.3E+00 1 1.3E+00 N/A
|Zinc : 94.4 5.66E+01 1.6E+01 1 1.6E+01 Yes
Bis(2-ethylhexl)phthalate 0.058| 7.98E-04 2.3F-04 1 2.3E-n4 No
Diethylphthalate 0.048 N/A

N/A - no published wildlife no observable effect level values available.
No radionuclide samples were collected at this site.
EHQ - environmental hazard quotient
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Table 3-19 Estimated Dose Rate for the Great B: 1 Pocket Mouse
for the 120-N-1/120-N-2 Ponds (6-15 feet)
Maximum |V . Conc. :
Organic/ Soil Conc. Wet Dose Rate |Fractional| Dose Rate | Exceed
Inorganic (mg/kg) (mg/kg) |(me/kg/day) Use l(mg/kg/day)] EHQ
Conper 31.5 | 5.04E+00 | L4E+00 1 | 1LL4AE+00 | N/A

N/A - No published wildlife no observable el t level values available.
No radionuclide samples were collected at this site.

EHQ - envir

iental h

‘d quotient
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° qualitative risk estimation

o risk-driving contaminants for the frequent-use, occasional-use, and
commercial/industrial-use scenarios

o risk-driving pathways for the frequent-use, occasional-use, and
commercial/industrial-use scenarios.

The uncertainty levels assigned in Table 4-1 are considered estimates based on
available knowledge of the waste sites. Characterization of uncertainty in the contaminant
identification is based primarily on the LFI and historical data that are available to evaluate
the waste sites. Characterization of uncertainty in the concentrations is based on the data
available and the representativeness of these data.

With respect to uncertainty in contaminant identification and contaminant
concentrations, a "low" rating is assigned if LFI data - 2 available from the specific waste
site and the same medium. A "medium" rating is assigned if historical or analogous LFI
) ra " fortl site it site-specific soil ¢ © 2 not available to identify COPC.
Uncertainty exists as to whether all contaminants have been identified and what
concentrations of the identified COPC occur in the soil. A "high" rating is assigned if no
historical or LFI sampling data are available, very little information is available for the site,
or the potentially identified contaminants and concentrations are not well known.
Uncertainty in the concentrations is generally higher than uncertainty in the identification of
contaminants for all ratings because of the limited number of samples and/or boreholes
drilled at one site.

Waste site information presented in Table 4-3 includes the following:

o identified suspected contaminants, if any
o site information/description
° QRA analysis, including estimation of risk rating and reference to RBC for

suspected contaminants, if any.

The waste sites listed in the work plan (DOE-RL 1991b) are evaluated in this QRA.
Quantitative LFI or historical data are available only for the sites listed in Tables 4-1 and
4-2. For sites with no quantitative sampling data, historical information and analogous site
data were used to identify COPC or suspected contaminants and are summarized in Table
4-3.

Waste sites that have no LFI data but that remain high-priority sites based on records
review are 118-N-1 Spacer Storage Silos, 1304-N EDT, 116-N-4 EDB, 105-N Spent Fuel
Storage Basin, and the UN-100-N-6 Decontamination Waste Drain Line. Quantitative soil
data are not available for these high-priority waste sites.
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1 the QRA, waste sites with I  data within the 100-NR-1 Source Operable

Unit are grouped into high, medium, low, and very low risk categories, as shown in Table
4-2. The high and medium risk categories are summarized below:

High Risk Category

The 116-N-1 and 116-N-3 Crib and Trench Facilities are considered high risk

for frequent-, occasional-, and commercial/industrial-use in 1992 and 2018.

The 116-N-2 Treatment Storage Facility and the 1314-N LWLS are considered
high risk for frequent-use in 1992.

Medium Risk Category

The A Y is
for the frequent-use scenario in 1992. o

The 116-N-2 Treatment Storage Facility, 1314-N LWLS, and
1322-N/1322-NA Sample Buildings are considered medium risk for the
frequent-use scenario in 2018.

The 116-N-2 Treatment Storage Facility and 1314-N LWLS are considered
medium risk for the occasional-use scenario in 1992,

The 116-N-2 Treatment Storage Facility, 1314-N LWLS, and
1322-N/1322-NA Sample Buildings are considered medium risk for the
commercial/industrial-use scenario in 1992.

Low Risk Category

The 1322-N/1322-NA Sample Buildings are considered low risk for
occasional-use in 1992.

The 1322-N/1322-NA Sample Buildings are considered low risk for the
occasional-use and commercial/industrial-use scenario in 2018.

The 116-N-2 Treatment Storage Facility is considered low risk for the
occasional-use scenario in 2018.

Very Low Risk Category

The remaining sites are considered very low risks for all three exposure scenarios
in 1992 and 2018.
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The following QRA results are also summarized in Table 4-2:

o Radionuclides are identified as the main contributors to the overall risk via the
external exposure pathway. The specific radionuclides identified as key
contributors to the risk at the 116-N-1 and 116-N-3 Crib and Trench Facilities,
the 116-N-2 Treatment Storage Facility, and the 1322-N/1322-NA Sample
Buildings are cobalt-60 and cesium-137. '

° The nonradionuclides identified as COPC were BAP and cadmium. Risks
estimated for these COPC were below an HQ of 1.0.

, The primary risk-driving exposure pathway at most of the waste sites is external
exposure due to radionuclides. Based on the risk estimations presented in Section 3.0, the
risk for the 0 to 1.8 m (0 to 6 ft) depth interval does not change significantly from the O to
4. m (0 to 15 ft) depth interval for the 116-N-1 and 116-N-3 Crib and Trench Facilities, the
116-N-2 Treatn t Storage Facility, and the 1322-N/1322-NA Sam;* F ™" igs. No
shielding effect was evaluated for reducing risk for the occasional-use scenario at these sites.
F t 116-N-1 " 1'7 N-3 facil**~~ “~-'e been covered with concrete slabs or filied
with boulders. Surface radiation surveys ot the facilities have indicated that external
exposure hazards exceed background. Risk estimates are based on the conservative
. assumption that the maximum detected contaminant concentration (in the upper 1.8 m [6 ft])
defines a contaminated zone with an area of at least 1,200 m? (12,900 ft?) and a thickness of
at least | m (3 ft) (i.e., essentially an infinite slab source).

The QRA results for waste sites with historical process knowledge are presented in
Table 4-3 and summarized as follows:

° The high-priority sites required no further data for an IRM decision and were
not sampled during the LFI. Suspected contaminants were identified by
historical records review, and RBC values were calculated (Table 2-14).

e Limited field investigation data collected for the 166-N Tank Farm were
limited to a depth below 4.6 m (15 ft). This site was evaluated using
historical information and process knowledge. Groundwater was impacted by
a documented release from this site in 1966. Diesel oil and No. 6 fuel oil
were identified as COPC at that time.

. For several other sites, potential contaminants were identified only on the basis
of historical information and soil contaminant concentrations are not known.
Risk estimates were made for these sites based on historical knowledge and
comparison with the other waste sites within the 100-NR-1 Source Operable
Unit.
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4. 2 Su iry of Key Uncertainties in the Human Health Risk Assessment

The human health risks presented in this QRA are conditional estimates that reflect
ultiple assumptions and related uncertainties. This section discusses the sources of
uncertainty that were considered to have the greatest influence on the conclusions of the
100-NR-1 Source Operable Unit QRA.

Exposure estimates for hypothetical human receptors include an extrapolation of
external radiati - - exposures and air COPC particulate concentrations from soil COPC
concentrations. The uncertainty associated with the external radiation exposure extrapolation
is expected to greatly impact the QRA because this exposure pathway was found to be the
primary risk contributor at all of the 100-NR-1 Source Operable Unit waste sites in the "high
risk” category. Media-specific data (i.e., external radiation dosime ) are expected to
significantly reduce this source of uncertainty in the 100-NR-1 Source Operable Unit QRA.

The use of maximum soil concentrations of all COPC from the surface to a depth of
4.6 m (15 ft) as the exposure point concentration ignores the spatial distribution of surface
and subsurface COPC concentrations at the waste sites. Because the maximum
concentrations are assumed to be ubiquitous and readily - “essible to potential human
receptors, this source of uncertainty results in overestimation of the exposure intakes and
corresponding health risks from all COPC detected at each waste site.

An "infinite source" geometry was assumed, such that homogenous distributions of
the maximum soil concentration of each radionuclide COPC are used to evaluate individual
external radiation exposure risks. Uncertainty is introduced into the QRA because this
assumption ignores the differences in radiation intensity for any other distribution of
radionuclide COPC in soil and results in an overestimation of the external radiation exposure
risks. Because the external radiation exposure pathway was found to be the primary
risk-contributing pathway at all waste sites evaluated, this source of uncertainty is expected
to significantly impact the 100-NR-1 Source Operable Unit QRA.

Some of the ICR values for the waste sites listed in the "high risk" category are
contributed by radionuclides that are naturally occurring or are reported at concentrations that
appear to be consistent with background concentrations. Background concentrations of
naturally occurring radionuclides at the Hanford Site were not available during preparation of
this report. However, average soil concentrations of naturally occurring radionuclides are
presented in the National Council on Radiation Protection and Measurements (NCRP) Report
No. 94 (NCRP 1987). Soil concentrations of radionuclides originating from nuclear weapons
testing fallout have been reported for 23 locations not influenced by Hanford Site operations
(DOE-RL 1992). Risks associated with these values were evaluated using the same
methodology used in the QRA (Table 4-2).

According to this evaluation, potassium-40, a naturally occurring radionuclide, is
estimated to contribute to the ICR via the external radiation exposure pathway for the
116-N-1, 116-N-2, and 1322-N/NA facilities. The radionuclide of major concern at the
"high risk" sites is cobalt-60. Risk presented by potassium-40, a naturally occurring
radionuclide, is approximately an order of magnitude less at the 1322-N/NA Facility and at
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least two orders of magnitude less at the 116-N-2, 116-N-1, and 116-N-3 Facilities. This
presents a medium risk according to the HSRAM (DOE-RL 1994).

4.2 ECOLOGICAL QUALITATIVE RISK ASSESSMENT

4.2.1 Results of the Ecological Evaluation

A qualitative ecological evaluation was completed for radiological constituents for the
100-NR-1 Source Operable Unit. The findings are summarized as follows:

* Soils in the 0 to 1.8 m (0 to 6 ft) profile in the 116-N-3 (1325-N) Trench and
the 116-N-1 (1301-N) Trench exceed the 1 rad/day benchmark with an EHQ
> 1 (Tables 4-4 and 4-5). No data are available for soil depths >1.8 to 4.6 m
(6 to 15 ft) directly beneath the trenches.

° At least one nonradiolc ‘cal cor © inant in the soil at tf  116-N-1 (1301-N)
Trench, 116-N-2, the 1322-N/1322-NA sites, and the 120-N site group
exceeds the respective wildlife NOEL (EHQ > 1) (Table 4-5).

° Cadmium concentrations at the 116-N-1 (1301-N) Trench and 116-N-2, lead
concentrations at the 1322-N/1322-NA site, and zinc concentrations at the
120-N site group and 1322N/1322NA sites exceed the respective wildlife
NOEL.

The presence of radionuclides above the EHQ in the surface soil profile (0 to 1.8 m
[0 to 6 ft]) indicates that radionuclides at the 116-N-3 (1325-N) and 116-N-1 (1301-N)
Trenches are available for uptake by plants and can potentially biotransport to the pocket
mouse. For sites where the total dose is > 1.0, strontium-90 exceeds the EHQ by itself and
is the primary dose contributor. Metals, organic compounds, and radionuclides that exceed
the EHQ of 1.0 at individual waste sites are listed in Table 4-5.

4.2.2 Summary of Key Uncertainties in the Ecological Evaluation

Uncertainties associated with contaminant concentrations used in the ecological
evaluation are related to the accuracy of the data. For the QRA, uncertainty exists in both
contaminants identified and exposure concentrations. As with the human health assessment,
the maximum contaminant concentration is used. Uncertainty associated with site-specific
information is discussed in Section 3.0 for individual sites.

The QRA models the potential exposure of wildlife suspected to be present at or near
the waste sites. Issues of concern with regard to ecological risk assessment (particularly
qualitative) are the uncertainties in using an assortment of environmental variables in risk
modeling. For example, if the source term is not realistic, no amount of modeling will
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