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EXECUTIVE SUMMARY

This assessment discusses the PCB hazards present at the Idaho National Engineering and
Environmental Laboratory (INEEL) Radioactive Waste Management Complex (RWMC) Transuranic
Storage Area Retrieval Enclosure (TSA-RE); the various controls: natural, engineered and administrative
that are in place to manage these hazards and minimize any potential risks; and the monitoring and
surveillance activities that assure the aforementioned actions are indeed protective of the environment and
the public and the worker. This assessment covers only the interim storage of waste contaminated with
polychlorinated biphenyls (PCBs). It does not address the risks associated with the planned retrieval and
treatment. Note: The INEEL is subject to a Spent Nuclear Fuel Settlement Agreement between the
Department of Energy and the State of Idaho which requires treatment and removal of all these stored
wastes by December 31, 2018. This assessment also includes a quantitative evaluation of potential
impacts using very conservative and bounding assumptions. The results confirm that there will be no
adverse effects to human health or the environment. Collectively, this qualitative and quantitative
evaluation should provide the necessary information to enable the Environmental Protection Agency
(EPA) to decide that the present storage configuration with associated controls in place does not and will
not pose an unreasonable risk of injury to health or the environment.
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1. INTRODUCTION

The Environmental Protection Agency (EPA) promulgated federal regulations in 40 Code
of Federal Regulations (CFR) 761.61(c) effective on August 28, 1998, that allowed for risk-based
storage of PCB remediation waste. Those regulations state that any person wishing to store PCB
remediation waste in a manner other than prescribed in 40 CFR 761.65, must apply in writing to
the EPA Regional Administrator in the region where the site is located. The regulations further
state that EPA will issue a written decision on each application for a risk-based storage method
for PCB remediation wastes. EPA will approve such an application if it finds that the method
will not pose an unreasonable risk of injury to health or the environment. The following
information constitutes the risk-based application for the continued storage of PCB remediation
waste at the ldaho National Engineering and Environmental Laboratory (INEEL) Radioactive
Waste Management Complex (RWMC) Transuranic Storage Area — Retrieval Enclosure (TSA-
RE). This continued storage will be less than 18 years since the site is subject to a Spent Nuclear
Fuel Settlement Agreement between the Department of Energy and the State of Idaho which
requires treatment and removal of all these wastes by December 31, 2018.

2. SITE OVERVIEW

Appendix A provides maps, drawings and photos showing the TSA-RE and its relationship to
other facilities. Figure | is a map of the INEEL depicting the location of the RWMC. Figure 2
shows the facility location, boundaries and the relationship to other RWMC facilities. Figure 3
shows the location of cells TSA-1, 2, and R within the RE. Figure 4 is an example of TSA
container stacking configuration. Drawing 155663 INEL Transuranic Storage Area Pad No. |
shows a composite layout of TSA-1. Drawing 418323 INEL Transuranic Storage Area Pad No. 2
shows a composite layout of TSA-2. Drawing 418322 INEL Transuranic Storage Area Retrieval
Pad shows a composite layout of TSA-R. Photo 1 is an aerial view looking east to west before
the TSA-RE was constructed. Photo 2 is a close-up of the earthen covered waste before the TSA-
RE was constructed. Photo 3 is an aerial view looking east to west of the engineered structure.
Photo 4 is a close-up of the TSA-RE looking north to south.

3. HISTORY OF PERTINENT SITE ACTIVITIES

Since 1970, transuranic (TRU) waste, as defined in DOE Order 5820.2A, Radioactive
Waste Management, has been placed in retrievable storage at the RWMC under the premise that
the waste will be retrieved and transported to a permanent repository. The TSA is an area within
the RWMC, an operating waste management facility. The RWMC covers approximately 0.6 km’
(144 acres) located near the southwest corner of the INEEL. Since 1970, contact-handled
transuranic (CH-TRU) waste has been stored in containers on ground-level asphalt pads within
the TSA. This waste was primarily generated by operations conducted for DOE and its
predecessors in support of defense programs. CH-TRU is defined as containing greater than
100nCi/g of alpha emitting TRU radionuclides with a half life of greater than 20 years and having
a container surface radiation level of less than or equal to 200 mR/hr.

The waste is located on three adjacent storage pads. On two of the asphalt pads (TSA-1
and TSA-2), the waste was placed in an assortment of containers that were stacked neatly and
covered with a plywood cover, fabric and 0.9 to 1.2 m (3 to 4 feet) of soil. On the third pad
(TSA-R) the waste containers were neatly stacked and some were covered with fabric only. The
pads are divided into 14 sections referred to as cells.
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The TSA-1/TSA-R waste pad storage appears as a mound of soil approximately 6.1 m (20
feet) high, 235 m (770 feet) long, relatively flat across the top for 46 m (150 feet), then sloping
down to grade to the west at a | to 1 slope and to a shoring wall on the east at a height of 0.9 to
3.0 m (3 to 10 feet). The adjacent TSA-2 pad storage is 6.1m (20 feet) high, 74.4 m (244 feet)
long by 45.7 m (150 feet) wide and merges at the top with the east side of the TSA-1 mound. The
waste containers on TSA-1 and TSA-2 consist primarily of 208 liter (55-gallon) drums and
fiberglass reinforced plywood (FRP) boxes. These containers are stacked approximately 4.9 m
(16 feet) high and covered with plywood sheeting, plastic tarp, and 0.9 to 1.2 m (3 to 4 feet) of
soil. The waste containers on the TSA-R consist principally of 208 I (55-gallon) drums, metal
and FRP boxes, and metal bins. TSA-R Cell #1 is a unique configuration in that it contains 208
cargo containers stacked two high and loaded with 208 | (55-gallon) drums. Metal bins stacked
two high form the perimeter of this cell.’Also, Cell #1 is the only cell on TSA-R covered with
soil; Cells #2 and #3 are covered only with a vinyl-coated geo-fabric tarp. The entire waste
storage is divided into 14 cells, which are 45.7 m (150 feet) wide by 12 to 46 m (40 to 150 feet)
long. Firebreaks, walls consisting of a meter or two (several feet) of soil, isolate each cell. TSA-
1, TSA-2, and TSA-R contain waste placed on the storage pads from time frames 1970-1975,
1975-1980 and 1975 to approximately 1989 respectively.

In 1996, the retrieval enclosure (RE), an engineered metal building, approximately 29,100
m? (313,000 ft?) was constructed over the pads. The nominal size of the enclosure that extends
over the TSA-R and TSA-1 pad areas is 61 m (200 ft) wide x 358 m (1,175 ft) long, with an
average ceiling height of 9.1 to 10.7 m (30 to 35 ft). An adjacent 56 x 130 m (184 x 425 ft) annex
extends over the TSA-2 pad. See Photos 3 and 4 in Appendix A.

4. SITE SPECIFIC OBJECTIVES

The purpose of this application is to provide necessary information to the Environmental
Protection Agency to gain Agency concurrence for the risk-based storage of PCB remediation
wastes as allowed under 40 CFR 761.61(c). An analysis is provided herein of the PCB hazards
present at the RWMC TSA-RE; the various controls: natural, engineered and administrative that
are in place to manage these hazards and minimize any potential risks; and the monitoring and
surveillance activities that assure the aforementioned actions are indeed protective of the
environment and the public and the worker. This application also provides a quantitative
evaluation of the potential risks to demonstrate confidence in the safety of the storage
configuration. It is the objective of this application to provide the necessary information to
enable the EPA to decide that the present storage configuration with associated controls in place
does not and will not pose an unreasonable risk of injury to human health or the environment.

5. NATURE OF CONTAMINATION AND HAZARDS
The nature of contamination and hazards associated with the TSA-RE facility are the
radioactive materials and the chemical hazardous materials. The waste types stored within the
TSA-RE facility can be grouped into seven general categories:
. Construction material

. Laboratory equipment and material

. Process materials
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o Process equipment

. Protective clothing

. Maintenance equipment

. Decontamination materials

These waste types are radioactively contaminated with five major nuclides. The isotopes
and their associated decayed activity and mass are shown in the table below:

Table 1. Mass and specific activity for the RE dominant radionuclides.

Decayed activity as

of 2/93 Specific Activity Mass
Isotope (Curies) (Curies per gram) (grams)
Am-241 71,824 3.43 20,940

Pu-238 48,640 17.11 2,843
Pu-239 32,120 0.062 518,064
Pu-240 7,860 0.227 34,626

Pu-241 128,880 102.96 1,252
Total 289,324 Total 577,725

These same seven waste categories are also contaminated with non-radioactive hazardous
constituents such as carbon tetrachloride, asbestos, lead, and PCBs. The contaminant of interest
for this assessment is PCBs. EDF ENV-003 dated 2/5/90 “Hazardous Stored TRU Waste Source
Term for the RWMC’s TSA” and EDF RWMC-604 dated 6/3/93 “Estimation of Polychlorinated
Biphenyl (PCB) Contaminated Waste Stored in the Transuranic Storage Area (TSA) provide
additional details on the contaminants and their quantities. These documents allow an estimate of

the PCBs stored at the TSA-RE to be determined as follows:

Kgs of PCBs = (7571 drums of waste)” x (30 gal of PCB contaminated oil/drum)® x (200,000 mg

of PCB/)® x (3.785 1/ gal) x (1 Kg/ 10° mg)

Kgs of PCBs = 171,937

* = EDF RWMC-604 pagc 5

® = EDF ENV-003 page 19

This document will use 172,000 kg of PCBs in the subsequent calculations.

6. SITE CONCEPTUAL MODEL

The Radioactive Waste Management Information System (RWMIS) identifies 51,840 m’
of waste stored in the TSA-RE facility. This can be represented in the site conceptual model by a




230 m (750 foot) long, 5 m (16 foot) high, 46 m (150 foot) wide volume of waste. The waste
volume has a 1 m (3 foot) soil cover on all sides, and sits atop an asphalt pad, a 180 m (590 foot)
vadose zone and a 76 m (250 foot) thick aquifer. The quantity of PCBs is 172,000 kg and for the
purposes of this evaluation is assumed to be uniformly distributed throughout the entire waste
volume and soil cover. Based on this assumption, the average PCB concentration is 2.57 mg/cc.

The net water infiltration rate for the INEEL is about 10 cm/yr. The conceptual model will
use this same rate for the 26 years (1970 thru 1996) prior to the construction of the TSA-RE
facility and will use 0.0 cm/yr for the next 24 years (1996 thru 2020) after the TSA-RE was
installed.

7. DATA QUALITY OBJECTIVES

Will the PCBs stored in the TSA-RE pose an unacceptable risk (as determined by the PCB
regulations in 40 CFR 761.61(c)) to human health and the environment during the next 20 years?
For the purposes of this application, the target risk is < 10* which is within the EPA National
Contingency Plan acceptable risk range of 10 to 10™. EPA will make the final determination
that the information presented in this application supports a finding that no unreasonable risk of
injury to health or the environment will occur. Soil concentrations were determined for ingestion,
dermal and inhalation exposure routes based on the following equations:

The ingestion screening level® can be calculated by the following equation:

TR x BW(kg) x AT(years) x 365 days/year

Soil Concentration (mg/g) =
SF(kg-day/mg) x IR(g/day) x EF(days/year) x ED(years)

Where:
TR = Target Risk
BW = Body Weight
AT = Averaging Time
SF = Slope Factor
IR = Ingestion Rate
EF = Exposure Frequency
ED = Exposure Duration

In this case, a conservative yet reasonable exposure scenario is a worker who performs a
weekly inspection of the TSA-RE waste pad storage. This inspection would take less than 4
hours. He would perform this inspection 50 weeks out of the year (the other two weeks would be
inspected by someone else) and would do this for the next twenty years. Based on this scenario
the parameter values are as follows:

BW= 71.8kg
AT = 75 years
SF = 4.0 kg-day/mg

* Note the soil contamination limit was calculated using the same algorithm as the limit for remediation waste in the
ASSESSMENT OF RISKS ASSOCIATED WITH THE PCB DISPOSAL AMENDMENTS prepared for the U.S. EPA
by Versar, Inc. dated May 11, 1998. The difference is in the values selected for the various parameters.
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IR = .025 g/day (this is the standard EPA default value 50mg/g reduced by 2 to account
for the fact that the inspection will take no more than 4 hours of an 8 hour
day)

EF = 50 days/year

ED = 20 years (this duration was chosen instead of the standard EPA default value of 25

since there is a Settlement Agreement requiring removal of the waste by
12/31/2018.)

For a target risk of 1 x 10 the associated soil contamination concentration would be
1.96 mg/g.

In the case of a visitor, a conservative yet reasonable exposure scenario is a person who
tours the facility twice a year, two hours at a time for twenty years. An auditor would fill such a
scenario. Based on this scenario the parameter values would be as follows:

. BW= 71.8kg
AT = 75 years
SF = 4.0 kg-day/mg
IR = .0125 g/day (this is the standard EPA default value reduced by 4 to account for the

fact the tour would take 2 hours of an 8 hour day)

2 days/year

20 years (this duration was chosen instead of the standard EPA default value of 25
since there is a Settlement Agreement requiring removal of the waste by
12/31/2018.)

EF
ED

For a target risk of 1 x 10 the associated soil contamination concentration would be
98.2 mg/g.

The fugitive dust and volatile inhalation screening level* exposure pathways were
calculated based on the following equations:

Volatile Screening Level TR x AT x 365 d/yr
(mg/kg)

Il

URF x 1,000 pg/mg x EF x ED x [ 1/VF ]

Particulate Screening Level TR x AT x 365 d/yr
(mg/kg) -
URF x 1,000 pg/mg x EF x ED x [ 1/PEF ]
Where:
TR = Target Risk =1 x 10
AT = Averaging Time = 75 years
EF = Exposure Frequency = 50 days/yr for the worker, 2 days/yr for the visitor
ED Exposure Duration = 20 years

VF = Volatilization Factor = 2.4E4 m’/kg
PEF = Particulate emission factor = 4.58E8 m’/kg
URF = Unit Risk Factor = risk per pg/m’ = 5.6E-4 for the worker; 2.8E-4 for the visitor

URF = slope factor x 1/71.8 kg x 10 m*/day x 10” for the worker
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~. Volatile Screening Level = 1 19 mg/kg = 0.119 mg/g for the worker
= 5880 mg/kg = 5.88 mg/g for the visitor
and
Particulate Screening Level = 2.24E6 mg/kg = 2.24E3 mg/g for the worker

= 1.12E8 mg/kg = 1.12ES mg/g for the visitor

PEF (m’/kg) = Q/C x 3,600 s/hr
0.036 x (1-V) x (U/U,)* x F(x)

V = vegetative fraction (dimensionless) = 0.25 (Track 2 Guidance Document)

U. = mean annual windspeed (m/s) = 3.4 m/s (Track 2 Guidance Document)

U, = threshold windspeed m/s) = 8.2 m/s (Track 2 Guidance Document)

F(x) = function of x (dlmenswnlws) Cowhcrd 1985 = 0.22 (Track 2 Guidance Document)
Q/C = dispersion value (g/m’-s per kg/m®) = 53.9 (Soil Screening Manual (Boise))

..PEF = 4.58E8 m’/kg

Q/C x (3.14xDpxT)"2 x 10*m¥em?

VF (m’/kg) =
i 2 x pp X Da
where D, = 6,'%x D, xH +6,'*xD,
nZ
ppKq + 6y, + 6,

0, = air-filled soil porosn;r 0.2 (Site Specific Value)
D- = diffusivity in air cm*/s = 0.04 cm*/s (EPA Protocol for Hazardous Waste Sites)
= dimensionless Henry’s law constant =0.155 (EPA Protocol for Hazardous Waste Sites)

9., = water-filled soil porosity = 0.3 (Site Specific Value)
D,, = diffusivity in water = 4.64E-6 em?/s (EPA Protocol for Hazardous Waste Sites)
n’ = total soil porosity squared = 0.25 (Sllae Specific Value)
P, = dry bulk soil density = 1.5 g/cm’ (Track 2 Guidance Document)
Ky = soil-water pamtlon coefficient cm !g = K,,f
Ko = soil organic carbon partition coefficient cm’/g = 9.83E4 (Track 2 Guidance Document)
foc = fraction orgamc carbon = 0.003 (Track 2 Guidance Document)

" Kg=295 em’/g
QIC dispersion value (g/m’-s per kg/m’) = 53.9 (Soil Screening Manual (Boise))
T = exposure time in s = 20yr x 50w/y x 4hr/w x 3600s/hr = 1.44E7 s
Da= apparent diffusivity = 2.6E-7 (Calculated from equation above)
~.VF =2.4E4 m’/kg
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Note: the above methods used to derive the DQOs nced an average wind speed to generate the
source term. To do so, it was assumed the building was not in place.

The dermal screening level exposure pathways were calculated based on the following
equation:

Dermal Screening Level = TR x AT x BW

CF x SA x AF x ABS x EF x ED x SF

SA = Skin Surface Area = 3300 cm’ (Exposure Factors Handbook-average of male and
female for head, hands and forearm)

AF = Soil to Skin Adherence Factor (mg/cm?) = 0.03 (Exposure Factors Handbook-
average of 5 groundskeeper studies)

ABS = Absorption Factor (unitless) = 0.14 (PCB Risk Assessment Review Guide)

EF = Exposure Frequency (events/year) = 50

ED = Exposure Duration (years) = 20

BW = Body Weight (kg) =71.8

AT = Averaging Time = 75 years

TR = Target Risk = 1 x 10

CF = Conversion Factor 10 kg/mg
Dermal Screening Level = 3545 mg/kg = 3.545 mg/g for the worker

Note: No screening level for the visitor is calculated since there is no realistic scenario in
which the visitor would be handling the waste volume.

Even though there is no reasonable scenario for drinking any contaminated water, in the
interest of assuring protection of the groundwater resource, the same limit that is in the VERSAR

document will be used: 5.0 E-4 mg/L, the Safe Drinking Water Act Maximum Contaminant Level
for PCBs.

8. MEDIA OF CONCERN

Based on the two exposure scenarios to the worker and the visitor, the only viable
media of concern is the surrounding soil. Due to the importance of the aquifer, the
groundwater, although not part of any exposure scenario, is evaluated as a media of
concern.
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9. POTENTIALLY EXPOSED POPULATIONS

Due to the access control and the period of interest (the next 20 years) the only two
potentially exposed populations are workers and visitors.

10. EXPOSURE PATHWAYS/SCENARIOS

Based on the worker/visitor exposure scenario, the only exposure pathways would
be incidental soil ingestion and inhalation of fugitive dust and volatile organics. For
completeness the dermal pathway is considered for the worker only. Although not part of
any exposure scenario, the groundwater pathway will be evaluated against the data
quality objectives.

11. EXPOSURE ALGORITHMS AND ASSUMPTIONS

Standard EPA CERCLA algorithms for the incidental soil ingestion and inhalation with
modification of select assumptions will be used. For example, only an occupation scenario is
considered (children and residents are not evaluated); the exposure duration would be 20 years
instead of 30 years (this is the period of interest); and the exposure frequency would be 50 days a
year instead of 250 (this is more appropriate for the planned activities over the next 20 years).

Note: The visitor scenario would be similar to the worker but with greatly reduced exposures.
For example, one might envision a visitor at the site looking at the TSA-RE a couple of times a
year for each of the 20 years. The visitor would spend no more than 2 hours each time.

For the groundwater pathway, both the standard EPA CERCLA algorithms and parameter
default values are used.

12. TOXICITY VALUES

The slope factor used for all exposure routes is 4.0 (mg/kg-day)” . Note: this value is from
the ASSESSMENT OF RISKS ASSOCIATED WITH THE PCB DISPOSAL AMENDMENTS
prepared for the U.S. EPA by Versar, Inc. dated May 11, 1998.

13. PREVENTIVE AND MITIGATIVE FEATURES

There are numerous preventive and mitigative features that ensure that the PCB hazard is
being properly controlled and managed. The first item is that the RWMC receives the vast
mayjority of its waste in a solid waste matrix. For waste forms like sludges, additives were added
to sorb any residual moisture. There are a few isolated cases where small quantities of liquid
were placed in the middle of much larger containers. The second item is that the waste
containers generally had a plastic or poly liner. The third item is the waste container itself.
While there were several types: cargo containers; 30-, 55-, 83-gal drums; plywood boxes; metal
M-III bins; FRP boxes; these waste containers, while intact, all provide additional barriers to
prevent contact with or migration of the wastes. The next layer of protection is the vinyl coated
geo-fabric tarp placed over the waste containers. This helps to prevent moisture from contacting
the waste containers. The next barrier is the 3 to 4 feet of soil. The next item is the weather-tight
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engineered metal building. This prevents any moisture from coming into contact with thc waste
containers and eliminates any motive force for moving the contaminants. This building also
provides protection from heavy snow loading and high winds. Yet another barrier is the
underlying asphalt pad. This would help to retard any contaminants that did somehow escape the
multiple barriers.

It is also appropriate to discuss the administrative controls that also perform preventive
functions. For example access control, security, fire watch, monitoring and surveillance all
contribute to the assurance that the wastes are being managed as expected. The administrative
controls also minimize the potential for migration of contaminants and limit access (exposure) to
the wastes. See Appendix B for more details on these administrative control programs that are in
place.

All these collective features help to assure that the PCB waste will stay in place and any
contaminant migration would be very limited for the foreseeable future.

14. QUALITATIVE RISK EVALUATION

There are three main components of any traditional determination of risk. The first is that
there needs to be a hazard. As was identified above the TSA-RE has both radiological and
chemical hazards. The focus of this application is the PCB contaminated waste although this
discussion will apply to the other hazardous constituents as well. The second required component
is there needs to be a receptor. Someone exposed or potentially exposed. In this case, due to
natural barriers (remote site, arid environment, and large distance to the water table), the
engineered barriers (the waste containers, the waste liners, the soil cover, the metal building, and
the asphalt pad), and the administrative barriers (access control and security), the potential for
someone to be exposed by any means to any PCB hazard at the TSA-RE is very small. The last
component necessary for a risk to occur is there has to be a pathway/mechanism for the hazard to
get to the receptor or for the receptor to get to the hazard. There are only three very unlikely
mechanisms available. The first could be inadvertent intrusion. This is not considered plausible
due to the access restrictions, security and other institutional controls. The second mechanism is
a fire. Here again there are preventive measures depending upon the initiator. For instance, if the
initiator is lightning, there is a lightning protection system for the building. In the case of a range
fire, there is a defoliated buffer area, a metal building with a fire protection system as well as the
waste being under 3 to 4 feet of soil. The last mechanism is a flood. Much work has been done
in the last 15 years to improve the flood control measures at the RWMC. Further the worst case
scenario of a Mackay Dam failure coupled with a worst case historical Big Lost River flood
showed the maximum water level to be below the RE. See EGG-WM-9502 dated December
1990 “Hydrologic Modeling Study of Potential Flooding at the Subsurface Disposal Area from a
Hypothetical Breach of Dike 2 at the Idaho National Engineering Laboratory”, R. C. Martineau et
al. Also the RWMC flood diversion system has been analyzed for rain-on-snow floods with an
estimated return of up to 10,000 years. The elevation of the RE is above these flood levels as
well. See Dames and Moore, March 29, 1993, “Flood Evaluation Study, Radioactive Waste
Management Complex, Idaho National Engineering Laboratory.” Appendix B provides
additional information on the current flood control measures.

From this qualitative discussion of the key components of any risk assessment, any
potential risk is negligible for the near term (twenty years).
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15. QUANTITATIVE RISK EVALUATION

In order to provide some additional confidence in the results of the qualitative risk
evaluation a conservative simplified quantitative risk evaluation is provided. This exercise is not
intended to estimate the actual risk but to provide additional assurance that the data quality
objectives (DQOs) determined in the previous section will be met and therefore there will be no
unacceptable risk posed by this interim storage.

15.1 Soil Ingestion Pathway Analysis

This evaluation is based on the site conceptual model described in Section 6. Two soil
ingestion exposure scenarios are considered. The first is that of a worker: an occupational
scenario. Standard CERCLA EPA algorithms and values are used with the following
modifications. The exposure duration is 20 years, the period of interest, rather than the default
value of 30 years. The frequency of exposure is one day a week, for four hours. This is to
address the potential exposure during the four-hour weekly inspections. Body weight, soil
ingestion rate, and averaging time are set at the EPA standard default values. The soil inhalation
pathway, while a possibility, is not evaluated further due to the lack of an inhalation toxicity
value.

The second scenario is that of a visitor, where someone might visit the TSA-RE a couple of
times a year for each of the twenty years. Each visit would last two hours. All other parameters
are set at the standard EPA default values.

For each of these two scenarios, there are defined acceptable soil concentration limits of <
1.96 mg/g for the worker and < 98.2 mg/g for the visitor. See the DQO section for derivation of
these limits.

The first step involves making some very conservative and simplifying assumptions to
determine the need to evaluate the situation more robustly. The assumption is that 100 % of the
drums have failed completely and that the PCBs have homogeneously mixed throughout the
waste volume and surrounding cover.

This is not a realistic possibility but bounds the actual situation.

For this example, we can then calculate an average soil concentration and compare it to the
DQOs. If the number is less than the DQO for the worker, then a more rigorous evaluation is not
needed. Also it is intuitively obvious that if the waste poses no unacceptable risk to the worker,
the visitor will not be subjected to an unacceptable risk either since the soil concentration limit is
50 times higher.

kg of PCBs x 10° mg/kg

Soil Concentration mg/g =
m’ of waste + cover x 10° cm’/m® x soil density g/cm’

where:
kg of PCBs = 172,000 kg
m’of waste + cover =232 m long x 6 m high x 48 m wide = 66816 m’
soil density g/cm’ = 1.5 g/em’

10
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therefore:
Soil Concentration mg/g = 1.7 mg/g

Even with the very conservative container failure numbers and subsequent mixing, this soil
concentration number is still lower than the DQO for the worker. As such, no additional
evaluation of the soil pathway is needed.

15.2 Groundwater Pathway Analysis

As stated before, there really isn’t a likely groundwater exposure route, but to provide
additional assurance, a conservative analysis of the potential impacts to the groundwater is
provided. The computational tool chosen for the groundwater pathway is GWSCREEN.
GWSCREEN was developed for assessment of the groundwater pathway from leaching of
radioactive and non-radioactive substances from surface or buried sources. The code was
designed for implementation in the INEEL Federal Facility Agreement and Consent Order
(FFA/CO) Track 1 and Track 2 assessment of Comprehensive Environmental Response,
Compensation, and Liability Act sites identified as low probability hazard at the Idaho National
Engineering and Environmental Laboratory. This is a groundwater risk-screening tool that has
been used extensively during the past 8 years at the site.

The conceptual model used is as described in a previous section with the following
modification. Since the code is unable to handle two different water infiltration rates, 5.2 cm/yr
will be used. This rate is the average of 10 cm/yr for 26 years (the time prior to the TSA-RE,
1970 to 1996) and 0 cm/yr for 24 years (the time after the TSA-RE was constructed, 1996 to
2020). This rate is used for the entire simulation period that will run until the peak dose occurs.
This is a conservative assumption since while the building is intact, the infiltration rate is zero.

Conservative and simplifying assumptions are made to determine if there is a need to
evaluate this pathway more robustly. In this case, it is assumed that 100% of the drums have
failed completely and that the PCBs have homogeneously mixed throughout the waste volume.
Another assumption is that the unsaturated zone is 10% of the unsaturated basalt thickness. This
is the INEEL FFA/CO Track 2 default value and accounts for the thickness of the interbeds. This
also assumes that the travel time in the fractured basalt is instantaneous. The receptor is assumed
to be at the downgradient edge of the waste volume. The standard EPA residential default values
are used for frequency, duration and quantity of groundwater ingestion: 350 days, 30 years and 2
liters per day. Again, this is not a realistic possibility but will bound the actual situation.

Other key parameters in the model and for the simulation are the sorption coefficients in
the source, the unsaturated zone and the aquifer; and the solubility limit. The Track 2 K4 default
value for PCBs is 1,500 mL/g and for Aroclor —1254 it is 100 mL/g. At the INEEL, the aquifer
Kg is assumed to be 1/25 of the source K for the aquifer. For this reason two cascs are run: the
first with a source and unsaturated Kq of 1,500 mL/g and an aquifer K, of 60 mL/g. The second
case is a source and unsaturated zone Kq of 100 mL/g and an aquifer Ky of 4 mL/g. The solubility
limit for PCBs is 3.0E-02 mg/L as provided by “Basics of Pump-and-Treat Groundwater
Remediation Technology” (EPA 1990).

Based on these inputs the results are as follows:

Table 2. TSA-RE PCB Groundwater Results.

11
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Case TSA-RE-1 Case TSA-RE-2
Body Weight = 72 kg. Body Weight = 72 kg.
Water Ingestion = 2 L/d Water Ingestion = 2 L/d

Exposure Duration = 30 years

Exposure Duration = 30 years

Kd = 1500 ml/g

Kd = 100 ml/g

Kd aquifer = 60 ml/g

Kd aquifer =4 ml/g

Solubility Limit = 3.1E-02 mg/L

Solubility Limit = 3.1E-02 mg/L

Exposure Frequency = 350 days/year

Exposure Frequency = 350 days/year

Initial Mass = 1.72E11 mg

Initial Mass = 1.72E11 mg

Slope Factor = 4.0 (mg/kg-day)-1

Slope Factor = 4.0 (mg/kg-day)-1
Peak Concentration = 1.82E-4 mg/L

Peak Concentration = 1.82E-4 m g/L

Time of Peak = 1.1E7 years

Time of Peak = 4.1E6 years

V000D OOOOPOIPPIIIVIOIVILDODDODDDDODODDEYSE

Note the peak concentration, 1.8 E-4 mg/L does not change. This is because the solubility
limit has been reached.

Also, note that the peak concentration is less than % of the 5.0 E-4 mg/L data quality
objective for groundwater. This result is acceptable even assuming very conservative and
unrealistic modeling parameters. For this reason, no further evaluation is needed and the interim
storage will not pose any groundwater risk.

15.3 Inhalation Pathway Analysis

This evaluation is based on the site conceptual model described in Section 6. Two soil
inhalation exposure pathways and scenarios are considered. The first is that of a worker: an
occupational scenario. Standard CERCLA EPA algorithms and values are used with the
following modifications. The exposure duration is 20 years, the period of interest, rather than the
default value of 30 years. The frequency of exposure is one day a week, for four hours. This is to
address the potential exposure during the four-hour weekly inspections. Body weight, inhalation
rate, and averaging time are set at the EPA standard default values.

The second scenario is that of a visitor, where someone might visit the TSA-RE a couple of
times a year for each of the twenty years. Each visit would last two hours. All other parameters
are set at the standard EPA default values.

For each of the two scenarios, there are two exposure pathways: inhalation of fugitive dust
and inhalation of volatile organic compounds.

For each of these two scenarios and exposure pathways, the DQO section derived limits.
These limits are as follows:

Inhalation of fugitive dust = 2,240 mg/g for the worker

12
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= 11,200 mg/g for the visitor
Inhalation of volatile organics = 0.119 mg/g for the worker
= 5.88 mg/g for the visitor

Now previously in section 15.1 a bounding soil concentration was derived and resulted in
1.7 mg/g.

For this inhalation route, only in the case of worker exposure to volatile organics would the limits
be exceeded. This exposure to the worker, as all scenarios evaluated in this application, is based
on a very conservative storage conceptual model. The storage conceptual model includes 100%
failure of all containers and a homogenous mixing of all PCBs with the surrounding soils.
Additional protection not included in the derived calculations would be provided if actual data
from monitoring the volatile organics determine a real or potential risk. The additional protection
would be in the form of personal protective equipment, engineering and/or administrative
controls.

For the worker exposure to inhalation of fugitive dust and for visitor exposure to both inhalation
of fugitive dust and volatile organics, the calculated risks are well below the limits and no further
discussion is needed.

15.4 Dermal Pathway Analysis

Only one exposure scenario is considered for this pathway. This would be for a worker
who might be doing some maintenance on the waste volume. The DQO section derived a
screening value of 3.54 mg/g. As in section 15.1 the bounding soil concentration was derived and
resulted in 1.7 mg/g. Since this is well below the screening value, no further analysis is needed.

16. CONCLUSIONS

While it is clear that there is a large quantity of hazardous materials being temporarily
stored, it is also clear that there are adequate features both natural and manmade that assure that
the storage poses no unreasonable risk of injury to health or the environment. Further, the
quantitative evaluation of risk during the next 20 years confirms the adequacy of the storage
configuration to protect the environment. Only the inhalation of volatile organics by the worker
exceeded the ultraconservative screening value. Additionally there is also a surveillance and
monitoring program that ensures that the system is being managed as planned during this interim
period.

These collective actions and features assure that the wastes are being managed safely, that
appropriate safeguards and monitoring are in place and that any impact to the worker, public, and
the environment is unlikely. This satisfies the requirements presented in 40 CFR 761.61(c) for
risk-based storage of PCB remediation waste.

13
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Figure 1. Map of the INEEL depicting the location of the RWMC.
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Figure 1. Map of the INEEL depicting the location of the RWMIC. -
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Figure 2. Facility location, boundaries, and relationships to other facilities.
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Figure 3. Location of cells at TSA-1, 2, and R.
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Figure 4. An example of TSA container stacking configuration
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Drawing 1. Composite layout of TSA-1, Drawing Number 155663.
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Photo 1. An aerial view looking east to west before the TSA-RE was constructed.
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Photo 2. A close-up of the earthen covered waste before the TSA-RE was constructed.
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Photo 3. An aerial view looking east to west of the TSA-RE building.



Photo 4. A close-up of the TSA-RE building looking north to south.
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The RWMC is designed and operated to minimize exposure of the general public, operating
personnel, and the environment to radioactive and mixed wastes. This appendix describes eight types of
institutional controls that are present at the RWMC to ensure that the TSA-RE hazards are being properly
managed and controlled. These eight institutional controls are security, communication system,
emergency equipment, fire protection, flood control, standby power, personal protection equipment, and
inspections. Collectively these controls at the RWMC help prevent and respond to environmental or
human health hazards.

SECURITY

Security at the DOE INEEL is maintained 24 hours per day, seven days per week, including all
holidays, by a staff of trained security personnel who monitor entry and exit from the facility and provide
security at the various complexes throughout the facility. The size of the INEEL [890 mi2 (2,305 km2)],
and its location with respect to public highways (Idaho State Highways 22, 28, and 33, and U.S. Routes
20 and 26), have made the construction of a facility boundary security fence impractical. Instead, security
at the INEEL and at the waste management units located therein is maintained by a three-level security
system consisting of the following: (1) property warning signs and surveillance patrolling, (2) security
access control points placed at the entrances to the various complexes within the INEEL and conducting
surveillance patrols, and (3) specific security measures taken at the individual areas, such as fencing,
warning signs, and building security.

In addition to these three levels of security (signs, security patrols, access control points, and area-
specific security), several other features contribute to the safety and security of the INEEL. First, ample
lighting is provided throughout the facility areas. Second, security personnel and operations personnel are
equipped with hand-held, two-way radios to report upset or trespass conditions immediately. Third, an
internal telephone system that encompasses most of the INEEL is provided and is also used for
communication outside INEEL premises.

Access to the RWMC is controlled by security personnel who are present at the RWMC during
working shifts. Additionally, during off-shifts, INEEL security personnel conduct roving patrols around
the perimeter of the RWMC. The security personnel assigned to the RWMC are based at WMF-637,
which serves as the main access control point for all persons and vehicles entering or exiting the RWMC
area. Security personnel badge authorized visitors and control vehicular entrance and exit from the
RWMC.

Physical security at the RWMC includes fencing of the entire area with locked or monitored gates.
The perimeter fence is designed as a deterrent to any unauthorized person attempting to enter or remove
material from the RWMC, and as a deterrent to wildlife and large animals (e.g., livestock) attempting to
enter the RWMC. The perimeter fence is constructed of galvanized steel chain link, topped with barbed
wire. The fence, posts, and gates are all grounded. The perimeter fence completely surrounds the
RWMC.

All routine employee visitor vehicular and pedestrian traffic to the RWMC is controlled at WMF-
637. The security barrier on Adams Boulevard, located adjacent to WMF-637, is controlled by security
personnel who must raise the barrier for vehicular entry into or exit from the RWMC. The barricade is
closed at all other times. Signs are located at the barrier notifying personnel to stop and process through
the building.

Upon entry to the RWMC, all personnel and visitors must pass through access control points.

Subject to visitor access approval, visitors are issued temporary passes. All personnel entering the TSA
or the SDA are issued dosimetry badges. Visitor access is arranged by the RWMC Manager or designee.

B-2



O

'

Security personnel log all visitors by listing name, date, time of entry and exit, and the name of
authorizing/escort personnel. Access is controlled by card-readers located in WMF-637. The card-reader
records the date and time, and allows entry. Once authorized, visitors are passed through the entrance by
the security personnel with the escort present. Personnel identification passes and dosimetry must be
worn conspicuously by all employees and visitors within the TSA at all times.

Visitors and personnel without appropriate radiation worker, RWMC-specific, and health and
safety training are escorted or supervised at all times within the TSA by authorized personnel. Visitors
are prohibited from entering the TSA without first obtaining required dosimetry and notifying and
receiving approval from the Shift Supervisor. Upon returning from the TSA, visitors must return the
dosimetry and undergo radiological scanning to insure no radioactive contamination has been encountered
(this may occur prior to leaving the TSA).

CATION SYSTEM

The RWMC is equipped throughout by a commercial telephone system for internal, external, and
long distance communication. It also has an evacuation and voice paging system that can be manually or
automatically initiated. This system includes speaker horns for emergency signal notification. Radios are
used for short-range, line-of-sight communication within the RWMC area. Some of the vehicles used
within the RWMC are also equipped with two-way radios for intraplant communications. In addition, the
fire detection system and CAMs are all equipped with locally visible and audible alarms to alert personnel
in the area of emergency or unsafe conditions.

External communication to summon emergency assistance will be made via the INEEL telephone
system, vehicle two-way radios, hand-held two-way portable radios, or automatic alarms. The Net D
radio system is designated for use during an emergency. In the event of an emergency, the following
organizations that may be contacted include: the RWMC IRT, security personnel, RCTs, INEEL Fire
Department, DOE-ID Hazardous Materials Response Team, and/or the WCC. The WCC would summon
by telephone any outside emergency response organizations, as requested by the RWMC.

In addition to telephones, the INEEL operates a radio-based network for routine and emergency
communications. It provides direct two-way voice communication between the RWMC and outside
areas. The system is Federal Communications Commission (FCC)-approved. Net control is the WCC
located in the DOE-ID building in Idaho Falls and is manned continuously. The radio system operates in
repeater mode. All stations on the net transmit to a receiver located at a central point and the signal is
automatically retransmitted on a secondary frequency to which all receivers are tuned. The repeaters are
provided with standby power. Manual pull fire alarms and automatic fire detection systems automatically
send signals to the INEEL Fire Department and to a printer in WMF-637. These systems are continuously
monitored. CAM alarms provide signals at the RWMC WMF-637.

ERGENCY EQUIPMENT
Spill control equipment, personal protection equipment, decontamination equipment, monitoring
and survey equipment, and fire control equipment are available at the RWMC to respond to emergencies
at the TSA. Emergency equipment is available throughout the RWMC and includes:
e Protective equipment
e First aid equipment

e Radios for communication
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e Spill control equipment
e Light and heavy equipment to move drums or to build protective dikes
e Standby power supplies.

The RWMC maintains an emergency response vehicle containing firefighting and first aid
equipment, This provides RWMC personnel the capability to respond to emergencies with the proper
protective equipment.

Operations/security personnel will notify the appropriate emergency response personnel upon the
receipt of an alarm or other emergency notification and issue the appropriate warning to Site personnel.

FIRE PROTECTION

The water supply system at the RWMC consists of two 250,000-gal water storage tanks fed by a
deep well. One of the water storage tanks is dedicated for fire fighting water storage and supplies a
dedicated fire fighting water distribution system. The second water storage tank supplies the RWMC
potable water distribution system. It can be configured to supply the fire water distribution system as
needed. The fire water distribution system runs throughout the TSA to provide firc water supplies to (or
in the immediate vicinity of) the waste management units. The RWMC is able to provide water through
the fire water supply system at adequate volume and pressure to supply automatic sprinkler systems and
INEEL Fire Department hose streams to successfully fight fires at the TSA.

The RWMC fire alarm system automatically monitors the status of the RWMC fire pumps.
Trouble alarms are transmitted to the INEEL Alarm Room for loss of commercial power, fire pump
running, fire pump not in AUTO, low diesel fuel tank level, etc.

FLOOD CONTROL

The RWMC is provided with a variety of flood control and drainage control measures to eliminate
run-on to the waste management units at the TSA and facilitate the drainage of water from the TSA.
These control measures include:

A diversion system on the Big Lost River to divert flow from the Big Lost River to four spreading
areas to the south and southwest of the RWMC.

Dikes (3) along the northeast, east, and south sides of the spreading areas to prevent overflow
toward the RWMC.

Drainage control channels and dikes around the RWMC to divert nearby run-off to a run-off
channel along Adams Boulevard. :

Local grading within the TSA to direct run-off to drainage ditches and culverts leading to the run-
off channel along Adams Boulevard.

The diversion system is described in Volume 3 of the INEEL RCRA Part B Permit Application.
This system can handle a 100-yr flood. The adequacy of the control systems at the TSA is evaluated in
Appendix VI of Revision 3 of Volume 5 of the INEEL RCRA Part B Permit Application. The resuits of
this analysis indicate that the existing control systems can readily handle a 24-hr, 25-yr storm event
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STANDBY POWER

The RWMC has standby power sources for continued operation of critical systems during periods
of commercial power outage. Three standby power generators (175 kW, 75 kW, and 30 kW) are installed
at the RWMC. All three generators come online automatically when commercial power is interrupted,
unless manually overridden. All can be started manually and are equipped with time delays of several
seconds to prevent nuisance starts.

The standby power system insures continued monitoring and alarm detection of RWMC fire
detection systems, CAMs, and other critical monitors and response systems for wastes in storage. An
uninterruptible power supply is provided by a battery to supply continuous standby power to the
Emergency Command Post. In addition, the fire alarm system has lead acid battery backup, in case of AC
power failure.

PERSONNEL PROTECTION EQUIPMENT

Personnel are notified of or protected from chemical and radiological hazards associated with
wastes stored at the TSA through radiological monitoring of personnel and containers, use of personal
protective equipment (PPE) as may be required for particular tasks. All operations are conducted such
that employee radiation exposures to mixed wastes are ALARA, in accordance with DOE policy. All
personnel involved in the management of mixed waste are instructed in the use of PPE, as appropriate to
their job function and assigned tasks.

Routine protective clothing consists of work coveralls (issued by the RWMC), foot protection, eye
protection, and hard hats, as required. Change rooms and lockers are provided at the RWMC. Additional
PPE, such as anti-contamination coveralls, respirators, gloves, face protection, or chemical-resistant
clothing, will be worn as assigned, for more hazardous tasks. Prior to the start of any operation that may
expose employees to the risk of injury or exposure to hazardous substances, RWMC personnel review the
operation to insure that the nature of hazards that might be encountered are properly considered;
appropriate protective equipment is selected; and appropriate safety procedures and equipment are
included. This review will typically involve radiological control, industrial hygiene, and safety personnel,
in addition to knowledgeable operations personnel.

If the particular activity to be conducted has not previously been performed or there are unique -
considerations to be addressed, appropriate work control documentation will specify precautions,
protective clothing, monitoring, health physics, industrial safety, and industrial hygiene controls or
activities to be performed. The work control documents will also present the sequence of activities to be
completed, limiting factors, information to be recorded (such as readings of radiation monitoring
equipment), and situations that may require operations to be shut down.

Radiation monitoring is required for all personnel who enter the TSA. The mixed waste consists of
commingled hazardous chemicals and radioactive materials. Radioactivity associated with the mixed
waste is the most immediate health hazard of concern. Also, because radioactive materials can be
detected and measured at concentrations orders of magnitude below chemical concentrations of concern,
the continuous monitoring for radioactive contamination serves as a ready mechanism to identify
potential releases of mixed waste.

Each worker at the TSA wears an assigned TLD badge. The badge is picked up at the beginning of
the shift and returned at the end of the shift. Visitors to the TSA must obtain the TLD badges upon
entering the RWMC. A log is maintained of visitor entry into the RWMC (name, date, time). Upon
leaving the RWMC, visitors must check back in, to record the time of return and return the TLD badge.
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Various inspection programs are in place at the RWMC to insure safe storage of mixed waste at the
TSA-RE, proper opentlon of all supporting equipmont and monitoring equipment, and availability of
emergency equipment in sufficient number and in operable condition whenever needed. These
inspections will prevent malfunctions and detect deterioration, human errors, and discharges that may
cause or lead to the release of mixed waste to the environment or pose a threat to human health.

Inspections will be performed in each building, designated area or vault when in use for mixed
waste storage. The inspections may occur each workday or on a weekly, biweekly, monthly, quarterly,
semiannual, or annual basis depending on the type of inspection. The inspections may be area-wide,
waste management unit-specific, for fire or spill response equipment, emergency warning or
communications systems, or support equipment. All deficiencies noted in the inspection are documented
and remedied at the time of the inspection if possible. Deterioration or malfunctions of equipment or
structures identified during the inspection are remedied on a schedule that will insure the problem does
not lead to any environmental or human health hazard. Imminent hazards or hazards that have already
occurred will be addressed immediately on a case-by-case basis. Corrective action is initiated and tracked
to completion
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TIME OF RUN: 14:54:45.82 DATE OF RUN: 07/12/:0
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This output was produced by the model:

*

*

*

* GWSCREEN

b Version 2.5

| A semi-analytical model for the assessment

i of the groundwater pathway from the leaching
e of surficial and buried contamination and

* release of contaminants from percolation ponds
* 01/29/99

o Arthur S. Rood

* Idaho National Engineering and Environmental

* Laboratory, Lockheed Martin Idaho Technologies
B Company, Integrated Earth Sciences Unit

4 PO Box 1625

¥ Idaho Falls, Idaho 83415
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ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACQ07-76IDO0

1570.

This material is subject to a limited government license:
Copyright 1993, EG&G Idaho Inc., Idaho National Engineering

Laboratory,

all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any

OO0 OOOOOOIOIOGLIOIDIDOIFDODOODDS

O

eV

information, apparatus, product or process disclosed,
that

its use would not infringe on privately owned rights,
GOLDEN,

or represents

Subroutines

QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,

Cambridge University Press.

OUTPUT FILE NAME: tsa_rela.out

INPUT FILE NAME: tsa_rela.par

Title: TSA-RE PCB RISK ASSESSMENT-Problem 3, 7-12-2000
2.5 (Card 1)

GWSCREEN Ver

——

IMODE Contaminant Type and Impacts:
ITYPE (1) Vert Avg (2) 3D Point (3) 3d Avg:
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IDISP (0) Fixed Dispersivity (1-3) Spatially Varying:
KFLAG (1) Max Conc (2) Conc vs Time (3) Grid Output:
IDIL (1) No dilution factor (2) Include Dilution Factor:
IMOIST Source Moisture Content Option:

IMODEL (1) Surface/Burried Src (2) Pond (3) Usr Def:
ISOLVE (1) Gaussian Quarature (2) Simpsons Rule: (Aquifer)

1
1
: f
IMOISTU Unsaturated Moisture Content Option: 1
i
2
1

ISOLVEU (1) Gaussian Quarature (2) Simpsons Rule: (Unsat Zone)
Health Effects: Carcinogenic incidence risk for non-radiological

contaminants

Output mass/activity units:
Output concentration units:
Dose/Risk Conversion Units:

Output health effects units:

mg
mg/m**3
kg-d/mg

carcinogenic risk

——

Body Mass (kg): B Averaging Time (days):
27370.

Water Ingestion (L/d): 2.000E+00 Exposure Freq (day/year):
3.500E+02

Exposure Duration (y): 3.000E+01 Limiting Dose:

1.000E-05

Site Parameters

X Coordinate: 0.000E+00 Y Coordinate:

0.000E+00

Source Length (m): 2.300E+02 Source Width (m):
4.500E+01

Percolation Rate (m/y): 5.200E-02

Source Thickness (m): 5.000E+00 Src Bulk Density (g/cc):
1.500E+00

Source Moisture Content: 3.500E~01

Unsaturated Zone Parameters

Unsat Zone Thickness (m): 1.800E+01 Unsat Bulk Density:
1.900E+00

Unsat Dispersivity (m): 0.000E+00 Unsat Moisture Content:
9.000E-02 .

Aquifer Zone Parameters

Longitudinal Disp (m): 9.000E+00 Transverse Disp (m):
4.000E+00

Aquifer Thickness (m): 7.600E+01 Well Screen Thickness (m):

1.500E+01
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Darcy Velocity (m/y):
1.000E-01

5.700E+01 Aquifer Porosity:

Bulk Density (g/cc): 1.900E+00

Calculated Flow Parameters

B T T Tp——

Percolation Water Flux (m3/y): 5.3820E+02

Unsat Pore Velocity (m/y): 5.7778E-01
Aquifer Pore Velocity (m/y): 5.7000E+02
Longitudinal Disp (m**2/y): 5.1300E+03
Transverse Disp (m**2/y): 2.2800E+03
Contaminant Data

Contaminant Name: PCB

Half Life (y): 1.000E+12

Other Source Loss Rate (1/y): 0.000E+00

Kd Source (ml/g): 1.500E+03

Solubility Limit (mg/L): 3.100E-02

Molecular Weight (mg/L): 2.000E+02

Initial mass/activity: 1.720E+11

Kd Unsat (ml/g): 1.500E+03

Kd Agquifer (ml/g): 6.000E+01

Risk/Dose Conversion Factor: 4.000E+00
Calculated Contaminant Values
Decay Constants (1/y): 6.9315E-13
Leach Rate Constant (1/y): 4.6215E-06
Initial Pore Water Conc (Ci or mg/m**3): 1.4770E+03
Sclubility Limited Mass (mg): 3.6101E+09
Solubility Limited Time (y): 1.0093E+07
Unsaturated Retardation Factor: 3.1668E+04
Mean Unsaturated Transit Time (y): 9.8657E+05
Aquifer Retardation Factor: 1.141E+03
Minimum Peak Window Time (y): 9.8661E+05
Maximum Peak Window Time (y): 1.2067E+07

Results for Receptor X = 2.15000E+02 Y = 0.00000E+00

Peak Concentration (mg/m**3):
Time of Peak (y):

Concentrations Averaged Between:
years

Average Concentration (mg/m**3):
Maximum Dose:

Maximum Allowable Inventory (mg):

1.821E-01
1.1074E+07

1.821E-01
7.784E-06
2.210E+11

1.1074E+07 and 1.1074E+07

WARNING: PORE WATER CONCENTRATION OF THE MAXIMUM ALLOWABLE INVENTORY

EXCEEDS THE SOLUBILITY LIMIT OF THE CONTAMINANT
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WARNING: THE SOLUBILITY LIMIT OF THE CONTAMINANT WAS EXCEEDED IN
THE SOURCE
Execution Time (Seconds): 0
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TIME OF RUN: 14:55:02.13 DATE OF RUN: 07/12/:0

dhkkhkhhhdhd bk bk hdk bbb hdhkdhbdhdkdhbrrbkdkddhrb bbb bbbk d bbbk

This output was produced by the model:

GWSCREEN
Version 2.5
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
- 01/29/99
Arthur S. Rood
Idaho National Engineering and Environmental
Laboratory, Lockheed Martin Idaho Technologies
Company, Integrated Earth Sciences Unit
PO Box 1625
Idaho Falls, Idaho 83415
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ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of

Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-AC07-76ID01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering
Laboratory,

all rights reserved. Neither the United States nor the United States

Department of Energy, nor any of their employees, makes any warranty

expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any

information, apparatus, product or process disclosed, or represents
that

its use would not infringe on privately owned rights. Subroutines
GOLDEN,

QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes

Software. Reproduced by permission from the book, Numerical Recipes,

Cambridge University Press.

OUTPUT FILE NAME: tsa reZa.out

INPUT FILE NAME: tsa_re2a.par

Title: TSA-RE PCB RISK ASSESSMENT-Problem 2, 7-12-2000 GWSCREEN Ver
2.5 (Card 1)

IMODE Contaminant Type and Impacts:
ITYPE (1) Vert Avg (2) 3D Point (3) 3d Avg:

=
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IDISP (0) Fixed Dispersivity (1-3) Spatially Varying:

KFLAG (1) Max Conc (2) Conc vs Time (3) Grid Output:
IDIL (1) No dilution factor (2) Include Dilution Factor:

IMOIST Source Moisture Content Option:

IMOISTU Unsaturated Moisture Content Option:

IMODEL (1) Surface/Burried Src (2) Pond (3) Usr Def:

ISOLVE (1) Gaussian Quarature (2) Simpsons Rule: (Aquifer)
ISOLVEU (1) Gaussian Quarature (2) Simpsons Rule: {(Unsat Zone)

HiE R RE e

Health Effects: Carcinogenic incidence risk for non-radiclogical

contaminants

Output mass/activity units:
Output concentration units:
Dose/Risk Conversion Units:
Output health effects units:

mg
mg/m**3
kg-d/mg

carcinogenic risk

Body Mass (kg): Nt Averaging Time (days):
273170,

Water Ingestion (L/d): 2.000E+00 Exposure Freq (day/year):
3.500E+02

Exposure Duration (y): 3.000E+01 Limiting Dose:

1.000E-05

Site Parameters

X Coordinate: 0.000E+00 Y Coordinate:

0.000E+00

Source Length (m): 2.300E+02 Source Width (m):
4.500E+01

Percolation Rate (m/y): 5.200E-02

Source Thickness (m): 5.000E+00 Src Bulk Density (g/cc):
1.500E+00

Source Moisture Content: 3.500E-01

Unsaturated Zone Parameters

Unsat Zone Thickness (m): 1.800E+01 Unsat Bulk Density:
1.900E+00

Unsat Dispersivity (m): 0.000E+00 Unsat Moisture Content:
9.000E-02

Aquifer Zone Parameters

Longitudinal Disp (m): 9.000E+00 Transverse Disp (m):
4.000E+00

Aquifer Thickness (m): 7.600E+01 Well Screen Thickness (m):
1.500E+01

Cc-7



Darcy Velocity (m/y):
1.000E-01
Bulk Density (g/cc):

5.700E+01 Aquifer Porosity:

1.900E+00

e e e i

0000000000000 000000000000000000000ODBCQCOOCOODODOOS

Percolation Water Flux (m3/y): 5.3820E+02

Unsat Pore Velocity (m/y): 5.7778E-01
Aquifer Pore Velocity (m/y): 5.7000E+02
Longitudinal Disp (m**2/y): 5.1300E+03
Transverse Disp (m**2/y): 2.2800E+03
Contaminant Data

Contaminant Name: PCB

Half Life (y): 1.000E+12

Other Source Loss Rate (l/y): 0.000E+00

Kd Source (ml/g): 1.000E+02

Solubility Limit (mg/L): 3.100E-02
Molecular Weight (mg/L): 2.000E+02

Initial mass/activity: 1.720E+11

Kd Unsat (ml/qg): 1.000E+02

Kd Aquifer (ml/g): 4.000E+00

Risk/Dose Conversion Factor: 4.000E+00
Calculated Contaminant Values
Decay Constants (1/y): 6.9315E-13
Leach Rate Constant (1/y): 6.9172E-05

Initial Pore Water Conc (Ci or mg/m**3): 2.2106E+04

Solubility Limited Mass (mg): 2.4120E+08
Solubility Limited Time (y): 1.0295E+07
Unsaturated Retardation Factor: 2.1121E+03
Mean Unsaturated Transit Time (y): 6.5800E+04
BAgquifer Retardation Factor: 7.700E+01

Minimum Peak Window Time (y): 6.5803E+04
Maximum Peak Window Time (y): 1.0426E+07

Results for Receptor X = 2.15000E+02 Y = 0.00000E+00

Peak Concentration (mg/m**3):
Time of Peak (y):
Concentrations Averaged Between:
years

1.821E-01
4.1036E+06
4.1036E+06 and 4.1036E+06

Average Concentration (mg/m**3): 1.821E-01
Maximum Dose: 7.784E-06
Maximum Allowable Inventory (mg): 2.210E+11

WARNING: PORE WATER CONCENTRATION OF THE MAXIMUM ALLOWABLE INVENTORY
EXCEEDS THE SOLUBILITY LIMIT OF THE CONTAMINANT
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WARNING: THE SOLUBILITY LIMIT OF THE CONTAMINANT WAS EXCEEDED IN
THE SOURCE
Execution Time (Seconds): 0
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Department of Energy

Idaho Operations Office
850 Energy Drive
Idaho Falls, Idaho 83401-1563

June 27, 2000

Mr. Dan Duncan, TSCA Program Manager

U. S. Environmental Protection Agency, Region 10
1200 Sixth Avenue

Seattle, WA 98101

SUBJECT: Information Requested Relating to the Application for Risk-Based Storage of
PCBs (OTS ETSD-118-00)

Dear Mr. Duncan:

This letter provides the additional information that was identified during a conference call on
May 16" between EPA, VERSAR and DOE. This information is being provided in addition to the
revised risk-based application, which incorporates the resolution to your other comments. We
plan to transmit the revised application to you for your approval after you have had a chance to
review this additional information.

There were two questions raised that necessitated providing this additional information. The
first question asked for a table showing the risk-based contaminant levels for the different risk
values in the NCP acceptable risk range (10-4, 10-5, and 10-6). The Table 1 below shows this
relationship. Also we have added words to the risk based application clarifying the appropriate
use of the 10-4 for this application.

The following text was taken from the application to show how the concentration in soil was
derived.

The assumptions used in determining the hypothetical results presented below were
very conservative simplifying assumptions. The assumptions used were that 100% of
the drums failed completely and that the PCBs have homogeneously mixed throughout
the waste volume and surrounding cover. These assumptions are not realistic, but they
do bound the actual situation.

For this example, we can then calculate an average soil concentration and compare it to the
DQOs. If the number is less than the DQO for the worker, then a more rigorous evaluation is
not needed. Also it is intuitively obvious that if the waste poses no unacceptable risk to the
worker, the visitor will not be subjected to an unacceptable risk either since the soil
concentration limit is 50 times higher.



Mr. Dan Duncan -2- June 27, 2000

I

kg of PCBs x 10° mg/kg
Soil Concentration mg/g =

m’ of waste + cover x 10° cm*/m’ x soil density g/cm®

where:
kg of PCBs = 180,000 kg
m’ of waste + cover =232 m long x 6 m high x 48 m wide = 66816 m*
soil density g/cm’ = 1.5 g/em’
therefore:
Soil Concentration mg/g = 1.8 mg/g
Table 1 Comparison of Target Risk Levels to Allowable Soil Concentrations for the Worker
Target Risk Allowable Soil Concentration Hypothetical Resuits
- mg/g mg/g
1.0E-4 1.96 1.8
1.0E-5 0.2 1.8
1.0E-6 0.02 1.8

The second question asked to see the effects on groundwater if there were no Retrieval
Enclosure building. Removal of the building retumns the model infiltration rate to the INEEL
background net water infiltration rate of 10 cm/yr. This increased the average infiltration rate
from 5.2 cm/yr. to 10 cm/yr. which in turn shortened the time of the peak concentration to about
2 to 4 million years depending upon the Kd selected. As in the application we ran two cases,
the first for a Kd of 1500 mL/g, the second for a Kd of 100 mL/g. These results are in Table 2
shown below and further support the premise that the PCBs will not move outside the waste
storage area for many years, far longer than the 20-year interim storage request. Also note that
the peak concentration is still below the 5.0 E-4 mg/L data quality objective for groundwater.



Mr. Dan Duncan .,

-3- June 27, 2000

Table 2 Groundwater results for the case of no Retrieval Enclosure Building

TSA-RE PCB Groundwater Results Assuming No Building Protection

and 10 cm/year infiltration
Case TSA-RE-1 Case TSA-RE-2_
body Weight = 72 kg. Body Weight = 72 kg
| Water Ingestion = 2 L/d Water Ingestion =2 L/d
ure Duration = 30 years Exposure Duration = 30 years
Kd = 1500 ml/ Kd =100 ml/g_

| Solubility Limit = 3.1E-02 mg/L

Solubility Limit = 3.1E-02 mg/L

 Exposure Froquency 350 days/year

Exposure Frequency 350 days/year

| Initial Mass = 1. 8E11 mg

Initial Mass = 1.8E11 mg

| Slope Factor = 4.0 (mg/kg-day)-1

Slope Factor = 4.0 (mg/kg-day)-1

PﬂkComnmﬁon-S.SE-"mglL

Peak Coneentution =3.5E-4 mg/L

Time of Peak = 4.14E6 years

Time of Peak = 2.86E6 years

We look forward to continuing our discussions on this application with you. If you have any

questions conceming
Becker at (208) 526-4871.

the information provided, please call me at (208) 526-0082 or call Mr. Bill

Sincerely,

)7 PO

David L. Wessman
TSCA Compliance Manager
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Track 2 Sites: Guidance for Assessing Low Probability Hazard Sites at
the INEEL

DOE/ID-10389 Revision 6

Table F-2 Estimated distribution coefficients of various organic

compounds®
Chemical name® Suggested Track 1and Ko, Kg(mL/g)®

Track 2 K4 values (mL/g)®

(mL/g)°

2-butanone 0.01 45 0.01
Aroclor — 1254 100 42,500 127.5
Benzene 0.2 83 0.25
Bis(2-ethylhexyl)pthalate 18 5,900 17.7
Carbon tetrachloride 1 439 1.32
Ethylbenzene 3 1,100 3.30
Fluoranthene 100 38,000 114
Hydrazine 0.0003 0.1 .0003
M-xylene 3 982 2.95
O-xylene 2.5 830 2.45
P-xylene 25 870 2.61
Polychlorinated biphenyls 1,500 530,000 1,590
Pyrene 100 38,000 114
Toluene 1 300 0.9
Trichloroethene 04 126 0.38

2 The percent organic carbon (%C) for the unsaturated zone was estimated from
the Department of Agriculture (Soil Taxonomy: A Basic System of Soil
Classification For Making and Interpreting Soil Surveys, Agriculture Handbook
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No. 436, 1975). Page 490 shows the Blaine Co. Montana soil survey (no
Idaho location given). The soil survey gave the %OC for the top 1.65m only.
The range was 2.06 to 0.31%. The K4 values in this table assume the vadose
zone should not have a %OC greater than the Blaine Co. Montana soils.
Therefore, %0C = 0.3% is assumed to be representative for the entire
unsaturated zone. This number can be updated as INEL-specific data become
available. Site-specific data on organic carbon content have been collected at
RWMC (Final Report: Microbiological Examination and Subsurface Soils and
Biodegradation of Low Molecular Weight Hydrocarbons Using Microorganisms
Indigenous to RWMC, ST-BEG-03-88, 1988). In addition, Dames and Moore
(Draft Remedial Investigation Report for Organic Contamination in the Vadose
Zone (Operable Unit 7-08), 1993) conclude that the organic carbon content of the
basalt and interbed materials is lower than the organic carbon content of the
surface soils (0.23% dry weight).

® Some of the organic compounds found at the INEL.
¢ Suggested K values for Track 1 and Track 2 analysis.

? Koc values from EPA (Basics of Pump-and-Treat Ground Water Remediation
Technology, EPA-600-8-90/003).

¢ Kq values calculated from the K, values and an assumed 0.3% organic carbon
in the unsaturated zone. Kj is calculated as Ky = Kqc * (%/100) (Handbook of
Chemical Property Estimation Methods, American Chemical Society, Washington
D.C., 1990)
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