Westinghouse Non-Proprietary Class 3

. Westinghouse Electric Company LLC
west I n gh 0 u s e “"Hematite Decommissioning Project
3300 State Road P

Festus, MO 63028

USA
ATTN: Document Control Desk Direct tel:  314-810-3368
Director, Office of Federal and State Materials and Direct fax: 636-937-6380
Environmental Management Programs E-mail: hackmaek@westinghouse.com
U.S. Nuclear Regulatory Commission Our ref: HEM-09-146
Washington, DC 20555-0001 Date: December 29, 2009
Subject: Response to Request for Additional Information — Alternate Waste Disposal

(License No. SNM-00033, Docket No. 070-00036)

1) Nuclear Regulatory Commission (NRC, J. J. Hayes) letter to Westinghouse
(E. K. Hackmann), dated December 3, 2009, “Westinghouse Hematite
10CFR20.2002 Alternate Disposal Requests for Additional Information”

2) Westinghouse (E. K. Hackmann) letter to NRC Document Control Desk
HEM-09-52, dated May 21, 2009, “Request for Alternate Disposal Approval
and Exemptions for Specific Hematite Decommissioning Project Waste”

This letter responds to NRC’s request for additional information, Reference 1, as it relates to the
Westinghouse request for alternate waste disposal approval in accordance with 10 CFR 20.2002
and exemptions from §30.3 and §70.3, Reference 2. Attachment 1 to this letter provides
Westinghouse’s responses. Attachments 2 through 7 and Enclosures 1 and 2 provide further
information which is referred to in the Attachment 1 responses.

Please contact Gerard Couture, Licensing Manager, of my staff at 803-647-2045 should you
have questions or need any additional information.

Sincerely,

E. Kurt Hackmann
Director, Hematite Decommissioning Project

©2009 Westinghouse Electric Company LLC.
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HEM-09-146
Date: December 29, 2009
Page 2 of 2

Attachments: 1) Response to Request for Additional Information - Alternate Waste

Disposal Authorization for Hematite Decommissioning Project

2) Dust Study Information ,

3) RESRAD, Summary: EGL Vadose Zone Analysis

4) Intruder Zone Estimator Worksheet

5) Eagle Resources, April 7, 2005, Site-Specific RESRAD Water Pathway
Parameters for the Contaminated Soil, Vadose Zone, and Saturated Zone

6) USEI Radiological Sampling — Air & Soil :

7 American Geotechnics, June 28, 2006, Hazardous Waste Facility Siting
License Application Cell 16, Grand View, Idaho

Enclosures: 1) Compact Disc (CD) labeled, “Envirosafe Services of Idaho, Inc., Grand
View, Idaho, ESII Site B, Site Characterization and Groundwater
Monitoring Program, February 1986, Volume IA - Text”
2) CD labeled, “Envirosafe Services of Idaho, Inc., Grand View, Idaho, ESII
Site B, Site Characterization and Groundwater Monitoring Program,
February 1986, Volume I Appendix A to E and Volume I Appendix F”

cc: J. J. Hayes, NRC/FSME/DWMEP/DURLD
J. W. Smetanka, Westinghouse, w/o attachments/enclosures
W. G. Snell, NRC Region III/DNMS/DB, w/o attachments/enclosures
R. Tadesse, NRC/FSME/DWMEP/DURLD, w/o attachments/enclosures
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I
. Westinghouse Electric Company LLC
We St I n gh 0 u s e Hematite Decommissioning Project
3300 State Road P

Festus, MO 63028

USA
ATTN: Document Control Desk Direct tel:  314-810-3368
Director, Office of Federal and State Materials and’ Direct fax: 636-937-6380
Environmental Management Programs E-mail: hackmaek@westinghouse.com
U.S. Nuclear Regulatory Commission Our ref: HEM-10-9
WaShington, DC 20555-0001 Date: January 21 2010
Subject: Corrected Compact Disks Concerning Alternate Waste Disposal (License No.

SNM-00033, Docket No. 070-00036)

References: 1) Westinghouse (E. K. Hackmann) letter to Document Control Desk (NRC),
HEM-09-146, dated December 29, 2009, “Response to Request for Additional
Information — Alternate Waste Disposal”

2) NRC (J.J. Hayes) letter to Westinghouse (E. K. Hackmann), dated December
3, 2009, “Westinghouse Hematite 10CFR20.2002 Alternate Disposal Requests
for Additional Information”

3) Westinghouse (E. K. Hackmann) letter to Document Control Desk (NRC),
HEM-10-6, dated January 19, 2010, “Additional Information Concerning
Alternate Waste Disposal”

Reference 1 provided responses to the NRC Reference 2 request for additional information
(RAI) concerning 10 CFR 20.2002 alternate waste disposal. Mr. John J. Hayes (NRC) informed
Westinghouse that the Enclosures 1 and 2 compact disks of Reference 1 contained discrepancies.
The replacement compact disks of Enclosures 1 and 2 herein correct those discrepancies.
Westinghouse answers to the RAIs were completed by Reference 3.

Please contact Gerard Couture, Licensing Manager of my staff at (803) 647-2045 should you
have questions or need any additional information.

Sincerely,

A

E. Kurt Hackmann
Director, Hematite Decommissioning Project

©2010 Westinghopse Electric Company LLC L UsS 0 {
All Rights Reserved _
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HEM-10-9
Date: January 21, 2010
Page 2 of 2

Enclosures: 1) Compact Disk (CD) labeled, “Envirosafe Services of Idaho, Inc., Grand View,
Idaho, ESII Site B, Site Characterization and Groundwater Monitoring Program,
February 1986, Volume IA - Text” '

2) CD labeled, “Envirosafe Services of Idaho, Inc., Grand View, Idaho, ESII Site
B, Site Characterization and Groundwater Monitoring Program, February 1986,
Volume I Appendix A to E and Volume II Appendix F”

cc: J. J. Hayes, NRC/FSME/DWMEP/DURLD, w enclosures
J. W. Smetanka, Westinghouse, w/o enclosures
W. G. Snell, NRC Region III/DNMS/DB, w/o enclosures
R. Tadesse, NRC/FSME/DWMEP/DURLD, w/o enclosures
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Attachment 1 to HEM-09-146
Date: December 29, 2009
Page 1 of 7

ATTACHMENT 1

)
Response to Request for Additional Information -
Alternate Waste Disposal Authorization for
Hematite Decommissioning Project



‘ Response to Request for Additional Informatlon -
Alternate Waste Disposal Authorization for Hematite Decommissioning Pro;ect -

The following provides responses to the NRC request for additional information (RAI)j of
December 9, 2009. Each RAl is reiterated below, followed by Westinghouse’s and/or U. S.
Ecology’s (USEI) response. Attachment numbers are those of the accompanying transmlttal
letter.

MC&A

1. Comment: Additional information is needed to specify how high- -enriched uranium (HEU)

remediated and/or recovered materials will be managed for shlppmg Up to 30 kilograms
could be shipped to U. S. Ecology, Inc.

Basis: Westinghouse-Hematite anticipated that certain HEU residues may be.recovered
from the burial pits during the decommissioning project. It is estlmated that a total quantlty of
up to 30 kilograms of materials could be obtained.

Path Forward: Provide a material control and accounting (MC&A) contingency plan and
related MC&A control measures to ensure that the facility is compliant with the regulatory
requirements for handling HEU materials, and that discrete quantities of HEU materials will
not be shipped to the U S. Ecology Idaho site, which is not I|censed to receive those
materials.

Response:

WEC Hematite maintains a Material Control and Accounting program in accordance with
the NRC approved Fundamental Nuclear Material Control Plan (FNMCP) per 10 CFR
Part 74 Material Control and Accounting of Special Nuclear Material. WEC Hematite
has submitted to the NRC for approval the Hematite Decommissioning Project (HDP)
Fundamental Nuclear Material Control Plan, dated August 5, 2009 which contains the
requirements for the control and handling of HEU. MC&A activities conducted in support
of the Alternate Disposal Authorization for HDP will be performed in accordance with the
FNMCP.

Section 1.5.1 of the Nuclear Criticality Safety Assessment of the US Ecology Idaho
(USEI) Site for the Land Fill Disposal of Decommissioning Waste from the Hematite Site
Revision 0 May 2009 contained within the submittal provides a description of how
discrete HEU items are identified and removed from the waste stream and are not
candidate material to be shipped to USEI.

. Comment: Addltlonal information is needed to describe how the facnllty s wastes,

contaminated with special nuclear material (SNM), will be handled and controlled at the u.s.
Ecology Idaho site, a non-U.S. Nuclear Regulatory Commission (NRC) licensed facnllty

Basis: Westinghouse-Hematite plans to dispose of the SNM-contaminated wastes to the
U.S. Ecology Idaho site, and this disposal facility does not have an MC&A program for
handling Special Nuclear Materials (SNM). In addition, the disposal of SNM is outside of the

‘U.S. Nuclear Regulatory Commission’s (NRC’s) jurisdiction and oversight, especially given

the quantity of SNM involved.



. Path Forward: Provide near term and longer term MC&A approaches for disposal of SNM
stored at the U.S. Ecology Idaho site with respect to material ownership, material controls,
and material final disposal.

Response: .

10 CFR 70.42 (d)(2) requires a written certification by the transferee that the recipient is
authorized by license or registration certificate to receive the type, form, and quantity of
SNM to be transferred, specifying the license or registration certificate number, issuing
agency, and expiration date. Since USEI would be exempted from the 10 CFR 70.3
requirement of an NRC licensee to possess SNM, the §70.42 requirement would not
apply. Section 9, Records of Transfer, of the submittal provides from a regulatory
perspective a proposed method to address the transfer of the material. It is proposed
that the permit issued to USEI by the State of Idaho serve as an alternative written
certification. DOE/NRC Form 741, Nuclear Material Transaction Report, would be used
by WEC as it has in the past to document all transfers of SNM to the disposal facility. A
radioactive materials manifest will accompany each shipment, will be signed by USEI
upon receipt, and will provide a further confirmation that proper accountability for the
material was maintained.

Special Nuclear Material will be handled and controlled at the USEI site in accordance
with the State of Idaho’s radioactive materials regulations and USEl’s radioactive
materials Waste Acceptance Criteria (WAC), and the facility’s operating permit. This
includes waste tracking from the railcar unloading facility to the disposal facility, tracking

. during receipt and stabilization (if RCRA regulated materials are present), and disposal.

v Three-dimensional location coordinates are recorded once waste is placed in the

disposal cell and a Certificate of Disposal is provided to WEC Hematite to confirm that all
waste received was properly disposed. Section 1.9 of the Nuclear Criticality Safety -
Assessment of the US Ecology Idaho (USEI) Site for the Land Fill Disposal of
Decommissioning Waste from the Hematite Site Revision 0 May 2009 contained. within
the submittal provides a description of how the material is handled and controlled.

3. Comment: Additional information is needed for the use of U. S. Department of Energy
(DOE)/NRC Form 741, Nuclear Material Transaction Reports.: :

Basis: Westinghouse-Hematite will process DOE/NRC Form 741 for transfer of SNM to the
U.S. Ecology Idaho site, and this disposal facility does not have an MC&A program for
meeting the reporting requirements of 10 CFR 74.15 associated with DOE/NRC Form 741.

Path Forward: Provide the practices to be employed by Westinghouse-Hematite and the
U.S. Ecology Idaho facilities to meet the reporting requirements of 10 CFR 74.15.

Response:

WEC Hematite maintains a Material Control and Accounting program in accordance with

the NRC approved Fundamental Nuclear Material Control Plan (FNMCP) per 10 CFR

Part 74 Material Control and Accounting of Special Nuclear Material. The FNMCP =

contains the reporting requirements of 10 CFR 74.15 assomated with DOE/NRC Form
. ' 741 for the WEC Hematite facility.



As USE!| is not an NRC licensee (which is the reason for the requested exemptidn), in
accordance with USNRC NUREG/BRO006 revision 7, Appendix B “Inventory Change -
Type Codes for Completing Blocks 26¢ and 27c of DOE/NRC Form 741", the DOE/NRC
Form 741 will be completed by indicating that the inventory change type code is “54”
Shipments-Miscellaneous. The Shipments-Miscellaneous code instruction states “Enter
quantities of material shipped in two-party transactions where only shipper’'s data are
reported or shipments of quantities of material falling below the reporting level are
reported and now:cumulatively total 1 gram or more of SNM or 1 kilogram or more for
source material. The DOE/NRC Form 741 wiil indicate that both the shipper and
receiver RIS as “ZWQ” which is the WEC Hematite RIS.

Health Physics

1. Comment: Additional information is needed to ensure Westinghouse Electric Comp’any
(WEC) is compliant with U.S. Ecology (USEI) Waste Acceptance Criteria.

Basis: WEC estimates a waste volume of 22,809 m* (50,000 tons). This volume plus the
non-contaminated materials is a large volume of material to be remediated, sampled and
surveyed, and transported.

Path Forward: Provide a description of the radiological sampling and survey measurement
procedures and quality control and assurance procedures to be employed by WEC to ensure
WEC is compliant with the USE| waste acceptance criteria and the 3000 pCi/g total
concentration limit.

Response:

With respect to radiological sampling and survey measurement procedurés, scan
surveys of gamma radiation will be performed over the surface of exposed soil during -
excavation to:

(1) identify soil volumes and/or components that potentially contain an amount of
radioactivity that approach the action level established for criticality safety;

(2) identify soil volumes that are likely to contain radioactivity concentrations that
exceed the derived concentration guideline level (DCGL) and therefore requiring
removal as waste; and

(3) identify soil volumes that are likely to contain radioactivity concentrations that are
less than the DCGL, suggesting that the survey units have been adequately
prepared for evaluation using final status survey protocols.

The protocols include scan surveys of gamma radiation and visual inspection over the
surface of exposed soil during excavation to identify soil volumes and/or components
that potentially contain an amount of radioactivity that exceeds an action level
established for criticality safety. These surveys will also serve to segregate soil volumes
that are likely to meet the derived concentration guideline level (DCGL) from those that
exceed the DCGL and require remediation. Depending upon the magnitude of the
observed count rate, additional measurements and/or sampling and analysis by gamma
spectroscopy may be performed to ensure criticality safety, or the soil may simply be
removed and disposed as waste. This process of survey and sampling will continue to
segregate contaminated soil during the process of excavation until the measurements:



suggest that the remaining soil is likely to contain radioactivity concentrations that are
. less than the DCGL, and therefore the survey unit has been adequately prepared for
evaluation using final status survey protocols.

The detection sensitivity is sufficient to identify radioactivity concentrations in soil
volumes and/or components that approach the action level established for criticality
safety and the weighted DCGL (DCGL ). Since the requirements for detection
sensitivity imposed by criticality safety and by the need to measure concentrations at the
DCGL are equivalent to a small fraction of the concentration limit specified in the Waste
Acceptance Criteria (WAC), the probability of failing to identify an average concentratlon
in the waste stream that exceeds the WAC is very small.

Additionally, subsequent to the disturbance caused by the process of excavation and
handling, the soil will undergo a second visual inspection. In'the event that the -
inspection identifies a suspect condition (e.g., component, or stained soil) an additional
scan survey will be performed to confirm the absence of soil volumes and/or
components that potentially contain an amount of radioactivity that approach the action
level established for criticality safety. Following this second evaluation (that includes the
investigation of any significant hot spots or components) the soil will be loaded and
transported to the waste staging area. During this portion of the work, the radioactivity
concentration will be measured in a bulk volume (e.g., truckload or container) using
gamma spectroscopy, or will measured through the collection of a composite sample
obtained from each 100 cubic yards of soil that will be subsequently analyzed by gamma
spectroscopy. '

. With respect to quality control and assurance procedures, to ensure accurate data are

: obtained using the protocols described above that include an iterative process for
evaluating soil during excavation and preparation for-transport, the instrumentation used
for these measurements of radioactivity will be calibrated for the radiation types and
energies of interest, or to a conservative (typically lower) energy source. Instrument
calibrations will be documented with calibration certificates and/or approved forms and
maintained with the instrumentation records.

The radioactive sources used for calibration will be traceable to the National Institute of
Standards and Technology (NIST) and calibrations will be performed in geometries
expected to match the conditions at the time that measurements are obtained.

Following calibration, initial response data will be obtained. These initial measurements
will be used to establish performance standards (response ranges) for use as a
comparator to the results obtained during daily operability checks. Acceptable
operability checks for field instrumentation will be within. 20 percent of the performance.
standard. Laboratory instrumentation operability checks will be within +3-sigma of the
performance standard. :

When a characterized high-purity germanium (HPGe) detector is used, suitable NIST-
traceable sources will be used for operability testing, and the appropriate modeling
parameters applied to accurately describe the measurement geometry.

2. Comment: Additional information is needed to clarify how materials, waste and other debris
. will be managed on site for processing.



Basis: WEC estimates a waste volume of 22,809 m® (50,000 tons). This volume plus the
non-contaminated materials is a large volume of material to be remediated, sampled and
surveyed, and transported.

Path Forward: Provide the methods and logistics to be employed to ensure radioactive -
waste homogeneity and the measures to ensure non-contaminated soil and materials are not
blended or intentionally mixed with radioactive soil and debris to reduce the specific activity
of the waste.

Response:

Scan surveys of gamma radiation and visual inspection will be performed overthe
surface of exposed soil during excavation to identify soil volumes and/or components
that potentially contain an amount of radioactivity that exceeds an action level
established for criticality safety. These surveys will also serve to segregate soil volumes
that are likely to meet the derived concentration guideline level (DCGL) from those that
exceed the DCGL and require remediation. Depending upon the magnitude of the
observed count rate, additional measurements and/or sampling and analysis by.gamma
spectroscopy may be performed to ensure criticality safety, or the soil may simply be
removed and disposed as waste. This process of survey and sampling will continue to
segregate contaminated soil during the process of excavation until the measurements
suggest that the remaining soil is likely to contain radioactivity concentrations that are
less than the DCGL, and therefore the survey unit has been adequately prepared for
evaluation using final status survey protocols. '

The next step in the process for excavation and material handling includes placing the
soil at an interim lay-down area. There the soil will undergo a second visual inspection
and scan survey of gamma radiation in the event that the inspection identifies a suspect
condition (e.g., component, or stained soil) to confirm the absence of soil volumes and/or
components that potentially contain an amount of radioactivity that approach the action
level established for criticality safety. This process will also provide the opportunity for
further comparison against the WAC. Following this second evaluation (that includes the
investigation and removal of any significant hot spots or components) the soil will be
loaded and transported to the waste staging area. During this portion of the process, the
radioactivity concentration will be measured in a bulk volume (e.g., truckload or
container) using gamma spectroscopy, or will measured through the collection of a
composite sample obtained from each 100 cubic yards of soil that will be subsequently
analyzed by gamma spectroscopy to confirm that the final waste form meets the WAC.

Performance Assessment

1. Comment: More information is needed about the airborne dust study.

Basis: The internal dose to the workers is dependent on the concentration of respirable dust
in the air at their work locations while they are working. In the description of the airborne
dust study in Section 6.1 of the safety assessment, it is stated that the airborne dust study
was conducted for representative job categories and work locations. However, it is not clear
if these job categories and locations are the same ones considered in the dose assessment. .
It is also not clear how the samples address the range of dust levels that could be present
and whether they adequately represent mean concentrations for the workers.



Path Forward: Provide information about the locations sampled in the airborne dust study
. and the apphcablllty of those locations and concentrations to the job functions evaluated in
Table 2.

Response:

In August 2008 USEI safety personnel, under the direction of American Ecology’s’
Director of Corporate Health & Safety and Radiation Safety Officer planned and
conducted an industrial hygiene sampling project to assess exposure to total dust and
respirable fraction dust for maximally exposed workers. Additional information about the
equipment, procedures, and results of this study are found in Attachment 2.

Selection of Maximally Exposed Individuals

Based on site operating experience, the maximally exposed activity for dust is expected
to be personnel cleaning out residual amounts of waste remaining in the gondola railcars
unloaded at the Rail Transport Facility (RTF) with shovels and brooms following removal
of the vast majority of the waste by an excavator. This activity was projected to create
the highest exposure rate since workers would be in direct contact with this residual
loose soil. As a result, this activity was specifically targeted for thlS project and related
exposure analyses.

Identification of Exposed Individuals

Activities' were assessed for all workers who may come into contact with Westinghouse

‘ ‘ Hematite project waste. The following activities were identified:
e RTF excavator operator
e RTF gondola sweeper / shoveling
o Field technicians (Radiological surveys, etc)
e Process Supervisors

In contrast, all other workers at both the RTF and disposal facility are protected from
dust exposure by either waste containment liners in the gondola railcars and trucks, or
by the fact that they only handle waste from the remote, enclosed cab of heavy
equipment such as excavators or bulldozers. The potential for dust exposures is
considered similar for all workers operating heavy equipment (excavators in the RTF or
stabilization building or bulldozers in the disposal cell). Excavator operators at the RTF
were selected to represent this equipment operating group.

Study Parameters

Eleven individuals representing four different job activities participated in the study. This
included five individuals responsible for sweeping / cleaning gondolas and six other
individuals responsible for operating excavators, surveylng railcars, or providing general
supervisory support

All workers during the program were actively engaged in unloading gondola railcars lined
with burrito-style IP-1 liner systems filled with contaminated soil and debris (concrete,
. wood rocks, etc.). This replicated, as closely as reasonably possible, the types of soils



and debris waste and packaging program to be employed by Westinghouse on the
Hematite project.

Equipment & Protocols Utilized

Personal sampling pumps and sampling equipment supplied by Galson Labs were used
for this project. Total dust and respirable fraction dust samples were obtained for each
different job activity during normal waste unloading operations at the RTF including the
operations of the excavator, operation of the trackmobile used to move gondola railcars,
sweeping and shoveling remaining waste from the gondolas, washing and
decontaminating gondolas cars for release, and conductlng monitoring and sampling of
the gondolas and truck/trailers.

The sampling was conducted in accordance with NIOSH Method 0600 for respirable
fraction dust and NIOSH Method 0500 for total dust. All sample pumps used were
calibrated before and after each use. The respirable fraction of dust samples were
gathered using a cyclone attachment which should separate out particles greater than
10 um at a sample rate of 2.5 L per minute, each sample event was performed for three
to four hours each. The total dust samples were gathered at a rate of 2.0 L per minute
for roughly three to four hours each. Certain activities at the RTF are conducted outside .
where environmental conditions such as wind and the surrounding desert may increase
dust exposure. This “background” dust loading was not subtracted from the results,
providing a conservative result. Galson Labs is an AIHA and NELAC certified
laboratory.

Two of the ten samples run for respirable Fraction Dust produced results at or above the
detection limit concentration. Both of those samples were taken from employees whose
primary task during the monitoring included sweeping and shoveling out gondola rail
cars. The highest result obtained indicated a total exposure of 0.23 mg/m3 of respirable
dust exposure. The remaining 8 samples did not produce results above the detection
limit.

Ten samples were gathered for the Total Dust exposure. The range of exposure results
included a low of 0.29 mg/m3 for an employee whose primary task was operating the
excavator to a high of 1.50 mg/m3 for an employee whose primary task was washing
and cleaning gondola railcars.

All results of personal exposure monitoring were posted at the location and discussed
with the employees who participated in the project.

In summary, a dust exposure study was conducted by US Ecology to identify maximally
exposed individuals and determine total and respirable dust exposure while performing
activities similar to those that will be performed on the Westinghouse Hematite project.
The study was conducted in a conservative manner, assessing maximally exposed
individuals, not subtracting background dust levels from the surrounding desert during
the month of August (very hot and dry), nor taking credit for respiratory protection. The
resulting dust exposure results were used by US Ecology in calculatmg potential
inhalation dose for the Hematite project. |



2. Comment: Additional information is needed about the source term.

Basis: It is not clear how the inventory in Table 1 was derived, and sample data supporting
this derivation were not provided. In addition, in the Residual Radioactivity (RESRAD)
analysis, the inventory of radionuclides from the Hematite waste was assumed to be evenly
distributed across an area of 88,220 m? and a thickness of 33.6 m. The concentrations used
for the contaminated zone in RESRAD were diluted from the concentrations in the waste
provided in Table 1 to account for this. If the waste from the Hematite site was disposed of in
a more concentrated manner, then the resulting dose could be hlgher

Path Forward: Provide a description of the methodology used to develop the inventory in
the source term and associated sample data. Provide the basis for the assumption that the
waste from the Hematite site will be disposed of homogeneously across the site and
effectively diluted from the concentrations provided in Table 1.

Response:

Regarding the source term methodology, the radioactivity concentration values in Table
1 of Reference 2 are based on the weighted contributions from several strata of soil that
have been shown to contain residual radioactivity from licensed activities. These strata
include the soil at ground surface to a depth of 15 centimeters (cm) below ground
surface (bgs); soil that is greater than 15 cm bgs but not below 1.5 meters (m) bgs; and
soil that is greater than 1.5 m bgs to a depth of approximately 6 m bgs. The contribution
to the total amount of volume and contained radioactivity in the volume of soil to'be -
excavated is based on the median value within each stratum, which was subsequently
weighted by the contribution to volume (based on thickness for that stratum) to the total
amount.

The median value for each stratum was deemed to be most representative of the
concentration due to the presence of high-outliers within the population, and the
presence of multiple samples within areas of higher concentration as a result of further
investigation sampling during site characterization. :

To add conservatism to this evaluation, negative concentration values were assigned a
value of zero (0). Also, the population of samples included only those from areas
designated as requiring excavation. Additionally, a portion of the soil volume located
immediately adjacent to, but outside of the areas to be excavated will likely become a
part of the waste form due to inadvertent commingling during excavation. This soil
volume contains licensed radioactivity at levels less than the DCGL and is expected to
result in a reduction in the concentration in the final waste form; however this reduction
was not accounted for in the evaluation.

For purposes of modeling the site’s overall performance for USEl's IDEQ permit (a
separate effort from the RESRAD modeling performed for an alternate disposal request),
USEI has traditionally assumed that waste from a project will be disposed homogenously
across a disposal cell with an area of 88,220 m? or approximately 21.7 acres. - However,
Hematite project waste will not be disposed homogenously across the entire landfill at
US Ecology. Rather, it will be intermixed with other waste received during the same time
period. Over the past 5 years, USEI has received and disposed an average of 711,000
tons of hazardous and radioactive waste per year. Current projections are that the
50,000 tons of Westinghouse project waste will be received over at least an 18 month

-8-



time period, -a conservative assumption, since the project may be received over as many
as three calendar years. :

USEI's active landfill has been built in four phases. Each phase of USEl's disposal cell
has capacity to receive about 1.4 million tons of material and a footprint of about 10
acres (40468 m?). USEI expects that Westinghouse's waste will be disposed in three to
four phases of the disposal cell, or over an area greater than 30 acres in extent.

A new RESRAD analysis was conducted for the Westinghouse alternate disposal
request. The analysis involved limiting the area of the “contaminated zone” to a 20 acre
footprint (slightly less than the modeled area for USEI's permit) and reducing the
average radionuclide concentration to reflect the intermixing with approximately 2 million
tons of other waste material. The model calculates a maximum dose of 2.931 millirem in
year 247 (see Attachment 3). This dose calculation is conservatlve and remains within
the NRC’s “few millirem” guideline. : :

3. Comment: Clarification is needed about the inventory and décay time assumed in the
Microshield analyses.

Basis: Table 1in the safety assessment contains a list of the radionuclides considered in
the dose assessment and their expected concentrations. Many of these radionuclides have
radioactive progeny, and itiis not clear how the activities of the progeny used in the dose
modeling were generated and what decay time was assumed. ' Additionally, it is not clear if
the inventory in Table 1 corresponds to the current inventory in the waste or the inventory in
the waste at its time of burial at the Hematite Site. ‘

Path Forward: Clarify if the inventory presented in Table 1 corresponds to the current
inventory in the waste, or the inventory at the time the waste was originally buried at the
Hematite site. If Table 1 reflects the current inventory, provide inventories of daughter
radionuclides at the current time. If Table 1 reflects the inventory at the time the waste was
originally buried at the Hematite site, provide a description of how the activities of the current
daughter radionuclides are generated, including the assumed decay time from the point of
initial burial at the Hematite site.

Response:

The inventory represents the present concentration of parent nuclides, and was decayed
for a period of 30 years to allow for in-growth of short-lived progeny. This was ‘
accomplished using the Microshield® software program, and can be confirmed by
inspection of the output files included with the application (Reference 2).

4. Comment: Information is needed about the chemical form and solubility of the uranium in
the waste.

Basis: Uranium thatis in the soluble form could leach from the waste and reconcentrate in
the subsurface. This could potentially result in the uranium becoming present in a
configuration and concentration that could pose a criticality hazard. The criticality analysis
assumes that uranium is not in a soluble form, but the basis for this assumption is not
included.



Path Forward: Provide information about the chemical form of uranium present and the
solubility of it. If the uranium is in a soluble form, provide an evaluation of the potential for
the uranium to reconcentrate in a critical configuration. If the uranium is not in a soluble
form, provide a basis for this assumption. '

Response:

One of the assumptions in the nuclear criticality safety assessment (NCSA) supporting
the alternate disposal request was the absence of uranium solutions. On review, this
assumption is not necessary because the evaluation of uranium migration and
precipitation in the disposal cell used a conservative concentration factor that accounts
for geochemical scenarios that could increase the concentration of uranium by solute
transport in groundwater and subsequent sorption or precipitation of uranium from
solution. Thus, the information about the chemical form and solubility of the uraniumin
the waste as requested in the RAl is not needed. The NCSA assumption of the absence -
of soluble uranium can be deleted.

. Comment: The dose to an inadvertent human intruder should be analyzed.

Basis: Disposal in Resource Conservation and Recovery Act (RCRA) disposal facilities
should evaluate the intruder dose calculations. Simple methods may be used to scope or
bound the problem, and more sophisticated approaches should be used as necessary.
Radon from source material, byproduct or special nuclear material should be considered.

Path Forward: Evaluate the dose to an inadvertent human intruder.
Response:

The intruder scenario was structured based on the scenario for a low-level radioactive
waste disposal facility set forth in NUREG-0782. Unless otherwise noted on the intruder
scenario worksheet of Attachment 4, all tables used and assumptions or entries made
(except for radionuclides and their concentrations) were those found in or consistent with
the scenario instructions in NUREG-0782. Calculated dose to the intruder is 5.61E-1
mrem, well within the “few millirem” standard.

. Comment: The dose to the transportation workers should be assessed.

Basis: The analysis assumes that the disposal worker dose bounds the transportation
worker dose based on the length of time of exposure and proximity to the waste. This is
reasonable since worker dose at the receiving facility tends to be greater than the
transportation worker dose. Still, further explanation should be provided as to what the
approximate length of time the railroad employees would be working, what distance they
would be from the waste, if the waste is to be covered during transport, and if they would be
involved in the loading or unloading processes. A statement of explanation for why the
public dose is bounded by the receipt facility worker dose should also be provided (e.g.,
distance from rail transportation routes to public residences).

Path Forward: Assess the dose to railroad employees and othér members of the public

during transportation from WEC to USEI, or provide further explanation as to how it is
bounded by the receipt facility workers.
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Response:

The dose rate at 1m from a loaded gondola car is presented in the report (1.2 uR/hr).
While not presented, the dose rate at 1 foot would be 1.5 uR/hr. The maximum external
dose to a site worker is 0.49 mrem (490 uR). In order for the dose to a bystander during
transportation to exceed that of the site worker and therefore be bounding, the individual -
would have to spend 408 hr at 1 meter from the gondola (490 uR /1.2 uR/hr) or 326 hr
at 1 foot (490 uR /1.5 uR/hr), which are not credible external exposure scenarios during.
transportation. Since the gondola cars are covered during transport, no internal dose
would be assigned to a bystander.

7. Comment: Clarification is needed for the times to complete a task provided in TableA2.

Basis: Table 2 provides the amount of time it takes to perform a task, but does not clearly
state this is the time per task per worker.

Path Forward: Confirm that the minutes to perform a task in Table 2 are minutes per task
per worker. :

Response:

The minutes assigned for each job function listed in Table 2 are the times estimated by
knowledgeable and experienced site personnel for one person to perform each function
one time.

8. Comment: Clarification is needed on sharing of job functions.

Basis: Table 2 provides the number of workers sharing a single job function, but it is not
clear if any of the same people will be performing more than one job function. If the same
person is performing multiple job functions, then the doses for these job functions should be
analyzed cumulatively.

Path Forward: Confirm that the same person will not be performing more than one job
function. Or, if they are shared, provide the cumulative effects on the workers sharing job
functions.

Response:

The excavator operators, truck drivers, stabilization operators and cell operators at the
USEI disposal facility do not share job functions. At the RTF the gondola surveyors,
gondola clean-out crews and truck surveyors do perform multiple functions. Even
assuming one individual performed all of the shared functions at the RTF for the entire
project (an impossible scenario), that hypothetical person’s calculated dose would be
2.096 mrem and well within the “few millirem” standard.

9. Comment: More information is needed on how site stability will be maintained, and the
assumed erosion rate.

Basis: If there is little potential for significant disposal site instability, then a technical basis
should be provided for this conclusion. The stability of the site can be impacted by natural
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surface and subsurface processes, and is also impacted by the stability of the waste and
engineered barriers of the disposal facility. The analysis assumes an erosion rate that is ten
times less than the default erosion rate in RESRAD. Erosion control barriers can be
assessed considering rock durability, gradation, cover design, stability calculations for the
slopes of the cover, or other construction considerations important to erosion control. Waste
stability can be impacted by methods for waste packing which may help to prevent slumping
or collapse of the disposal unit or cover.

Path Forward: Provide a technical basis for the erosion rate. Also, provide sufficient
information to verify that the waste will remain structurally stable after disposal.

Response:

On March 13, 1987 the U.S. NRC and U.S EPA published “Joint NRC-EPA Siting
Guidelines for Disposal of Commercial Mixed Low-Level Radioactive and Hazardous
Wastes.” This document identifies eleven guidelines that combine and summarize each
agency's technical requirements, standards, and existing guidance. Of these gwdellnes
Guidelines-5 and 8(2) address this comment.

Guideline 5 states: “The site must be located so that upstream drainage areas are
minimized to decrease the amount of runoff that could erode or mundate waste disposal
units.” '

Guideline 8(2) states: “Disposal sites must not be located in areas where: (2) surface
geologic processes such as mass wasting, erosion, slumping, landsliding, or weathering
occur with such frequency and extent to affect significantly the ability of the disposal
facility to meet the performance objectives in Subpart C of 10 CFR Part 61, or may
preclude defensible modeling and predicting of long-term impacts.”

The disposal cells at the Grandview facility are constructed in compliance with the
Resource Conservation and Recovery Act (RCRA) standards and the applicable
Minimum Technology Requirements (MTRs). These requirements provide conservative
criteria for cell construction to insure long-term stability and are consistent with the
erosion design requirements in 10 CFR Part 61, the joint NRC/EPA document cited
above, and are protective of human health and the environment.

Waste received from the Westinghouse Hematite project waste will be disposed in Cell
15. The cover system for Cell 15 consists of cover soil aggregates with a variable
thickness, ranging from 2.5 feet across the crown to 20 feet along the side slopes. The
side slopes of the cover system are benched at 75-foot horizontal intervals to promote
sheet flow across the cover soils and inhibit rill erosion. Each bench includes a rip-rap
lined ditch which conveys run-off away from the cell in a protected manner. The cover
soils are underlain by a synthetic drain layer and a composite geosynthetic liner system. -

Cell 15 was designed by a licensed Professional Engineer. The design analysis
included long-term stability analysis and an evaluation of erosion rates. The site is
located in an arid region, which experiences an average rainfall of less than 7 inches per
year. Erosion analysis included considerations for the climatic conditions at the site, the
specified cover soil gradations and the geometry of the cover system. The average
long-term erosion rate for the Cell 15 cover system was determined to be 0.005 feet per
century across the crown of the cell (3 percent slope) and 0.048 feet per century along
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the side slopes (40 percent slope). This analysis was reviewed and approved by the
Idaho Department of Environmental Quality.

Using the derived average long-term erosion rate and assuming a 40% slope, the
erosion rate is calculated to be 0.048 feet per century.or.0.15 meter per 1000 years.
The RESRAD model US Ecology currently uses assumes an erosion rate of 0.1 meters
per 1000 years. The current value was derived using the RESRAD Data Collection
Handbook which stated that a reduction from the default value of 0.001 m/yr was
appropriate for arid environments. Increasing the erosion rate to 0.15 meters per 1,000
years provides no significant increase to post-closure dose from disposal of Hematite
material. ‘

10. Comment: Justification is needed for the use of RESRAD for modeling the groundwater
pathway and the parameters used in this model.

 Basis: The dose assessment submitted by the licensee determined that the peak dose from
the disposal of the Hematite waste at U.S. Ecology Idaho would be from Tc-99 through the
groundwater pathway, making this pathway risk-significant. The RESRAD code was used to
calculate this dose. However, justification was not provided for whether the conceptual
model in the RESRAD code is appropriate for the conditions at the U.S. Ecology Idaho site.
While RESRAD has been widely accepted and has a large user base among NRC staff and
licensees, it may not be appropriate for all sites (i.e., sites with complex groundwater
systems or geological conditions). Additional information is needed about whether the
modeling done with the RESRAD code appropriately models or bounds the potential dose
from the groundwater pathway at the U.S. Ecology site. :

Additionally, the basis for the parameters used to model the groundwater pathway was not
provided. Required bases includes the parameters entered for the contaminated zone and
~cover and contaminated zone hydrological data and the unsaturated zone, and saturated
zone portions of RESRAD. The site description of U.S. Ecology Idaho included in the
submittal contains information on the subsurface at the site, but it is not clear how the
parameter values included in the RESRAD run were developed based on that information.

Path Forward: Provide justification for the use of RESRAD to model the groundwater
pathway at the U.S. Ecology Idaho site. Provide the basis for the parameters used for the
ground water pathway, including the contaminated, unsaturated, and saturated zones, in'the
RESRAD modeling. '

Response:
Justification for Use of RESRAD for USET’s site-specific ground water model

The RESRAD model was chosen to model post-closure dose for the Grand View site by
Envirosafe Services and its consultants prior to US Ecology purchasing the Grand View
facility in 2001. Upon purchasmg the facility, USE health physics staff from the
company’s Richland, Washington LLRW facility reviewed the appropriateness of this
model for future low-activity waste disposal operations. Selection criteria included a
public domain code used and validated by the U.S. Department of Energy, U.S. Nuclear
Regulatory Commission, familiar to the State of Idaho, and appropriate for site
conditions. RESRAD met these criteria and was retained.
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RESRAD’s default values were used by US Ecology through 2005. These values were

. considered extremely conservative given superior site environmental conditions. As a
result, in 2005 the company initiated an effort to compile a wide range of site ‘
environmental data collected over the previous several decades and develop site-
specific parameters for a model that more accurately reflected site environmental
conditions.

Selection of Site-Specific Parameters

US Ecology environmental managers compiled site environmental conditions from
reports previously submitted to the IDEQ and approved by that agency. US Ecology
retained consultants with specific expertise in geophysics, geology, hydrogeology, and
complex environmental modeling to compile a report identifying specific environmental
conditions and input parameters for a new site-specific model. This effort was led by .
Eric Lappala, PE, of Eagle Resources. Upon completing this effort, US Ecology
reviewed the results and various modeling software to choose a model appropriate for
future use at the site. RESRAD was retained since it could adequately model the new
parameters while still providing a very conservative output. In addition, the model was
familiar to site health physics personnel and the IDEQ, was in the public domain to
facilitate transparency with interested stakeholders and was retained.

Eagle Resources then completed a report identifying the site-specific input parameters
that would be used in'the updated RESRAD model’. This included refinements to the
‘ radon gas scenario, aquatic pathway and contaminated soil, vadose, and saturated zone
' models to more realistically reflect actual site conditions and local construction practices.
. These parameters and the justification for each change to the default code are
documented in Eagle Resources’ report (see Attachment 5).

US Ecology subsequently submitted its justification report, model and related upgrades
to the facility’s environmental and occupational monitoring programs to the IDEQ in the
form of a formal Class 2 Permit Modification in May 2005. After the prescribed review
and public comment period the use of the site-specific model was approved by the IDEQ
in July of that same year. The model has been in continuous use by US Ecology since
that time. The model has been submitted to the USNRC and Agreement State programs
in support of numerous other alternate disposal and exemption requests, which have .
been subsequently approved by such regulatory programs. '

Groundwater Pathway Parameters

1. Comment: Figures cited in the application are not included, such as Figure E-6, Figure-14,
Figure E-16, and Figure E-19. It appears that these figures are part of the Site
‘Characterization Report written by CH2M Hill in 1986.

Basis: N/A

Path Forward: Provide CH2M Hill, 1986, Site Characterization Report, including all tables,
figures, and appendixes.

. ! Lappala, Eric. Site-Speéiﬁc RESRAD Water Pathway Parameters for the Contaminated Soil, Vadose
Zone, and Saturated Zone at US Ecology Idaho, Eagle Resources, April 7, 2005
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Response:

The report and all major appendices are included in Enclosures 1 and 2. Oversized
drawings are not included but can be provided to NRC at a later date if requested.

2. Comment Justiﬁcation is needed for the assumption of continued rising water level at the

site.

Basis: In the section on Water Level Trends, a regression analysis, based on the
assumption that water level continues rising at current rates, predicts that the water levels in
the Upper Aquifer will reach the bottom of the missile silos in 36 to 53 years. This may have
a potential implication on the waste disposal cell. No detailed logical augments or physical
processes, however, were provided to support this continued rising water level assumption at
the site. The use of the regression analysis for predicting future water levels at the site
needs further support of site specific conditions and physical processes.

'Path Forward: Provide a detailed explanation why the assumption of a continued rising

water level with current rates at the site is valid.
Response:

A report addressing this question is currently in preparation. Therefore, this response
has been delayed and is expected by the end of January 2010.

Environmental Review

1. Comment: As part of the Environmental Assessment, NRC needs information pertaining to

the affected environment at the USEI site. Among the resources being considered by NRC
is onsite and local air quality. Data of interest includes any job-specific or site-wide air
sampling for radionuclides, hazardous chemicals or materials of interest to the National
Ambient Air Quality Standards.

Basis: The Alternate Disposal Submittal contains no information concerning onsite and local
air quality data.

Path Forward: Provide all local, state, and Federally-required worker, public safety and
environmental air monitoring program plans which are both currently active and developed
by or for USE!, and at least the past 5 years of air monitoring data collected under these
plans, for the USEI disposal facility.

Response:

USEI! maintains necessary air emissions permits including detailed air emission
modeling consistent with waste management methods. The air sampling program
includes analysis of a wide range of organic and inorganic constituents consistent with
processing of RCRA hazardous wastes as well as applicable radioactive wastes. Most
recently, the IDEQ issued an air emissions permit in June 2006 (Permit No. 073-00004)
after it was determined USE!’s activities were in compliance with IDEQ Air Quality rules
and there would be no significant impact on any National Ambient Air Quality Standards
(NAAQS). The most recent application and the resulting permit consolidated the
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previous submittals and separate permlttlng documents for both sntes (Grand View TSDF
and RTF).

USET!'s air sampling program for radionuclides includes three fixed location sampling
points and two random sampling. These sampling points were determined through
careful analysis and in concurrence with IDEQ.

USEI also performs semi-annual (Spring and Fall) soil sampling as part of its
Radiological Environmental Monitoring Program. The semi-annual sample points are
based on Wind Rose data collected from 1988 to 1992. Predominate wind direction at
USEI is from the Northwest to the Southeast. Sample points are established
approximately 500, 600 and 750 meters “down wind” from the active disposal Cells (i.e.
Cells 14 and 15). Four (4) samples are taken for each semi-annual event and one (1)
background location is sampled per year. During each semi-annual event, samples are
taken from undisturbed areas, with two (2) at the sample “Post” and one sample offset
approximately 50 feet North and one sample approximately 50 feet South of the sample
post.

Each air and soil sample is analyzed for the following radionuclides:

Uranium 238

Uranium 234

Thorium 232

Radium 226

Plutonium 2392

Americium 241, and

Gamma Spec.(man-made gamma emitters)

Summary:

All sample reports indicate resuits below action levels.

USE!'s Radiological Air Sampling Results from the years 2005 to present are provided
as Attachment 6.

Included in USEI's 2006 permit application, an EPA approved model “CAP88PC” was
used to demonstrate compliance with US EPA standards to conservatively calculate
dose to the public that may result from fugitive emissions from site operations [40 CFR
61 Subpart | (IDAPA 58.01.01.020.01) National Emission Standards for Hazardous Air
Pollutants- Radionuclides]. Cap88 results are also found in Attachment 6.

The specific findings of the IDEQ air emission application were as follows:

o Attainment Designation (40 CFR 81.313)- The facility is located in Owyhee
County which is designated as attainment or unclassifiable for PM10, PM2.5,
CO, NO2, SOX, and Ozone.

e Title V Classification (IDAPQ 58.01.01.300, 40 CFR 70)- Title C permitting
program requirements do not apply to this facility.. The potential emission of any

2 To date USEI has not received any material that contains plutonium.
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single criteria pollutant is less than the 100 T/yr applicability threshold. In
addition, the potential to emit any single hazardous air pollutant (HAP) is less
than 10 T/yr and the potential to emit any combination of HAPs is less than 25
Tlyr.

e PSD Classification (40 CFR 52.21)- Prevention of Significant Deterioration (PSD)
requirements do not apply to this facility. This facility is not a designated facility,
and the emission of any single pollutant is less that the 250 T/yr applicability
threshold.

e NSPS Applicability (40 CFR 60)- None of the New Source Performance
Standards (NSPS) apply to this facility.

e NESHAP Applicability (40 CFR 61)- None of the National Emissions Standards
for Hazardous Air Pollutants (NESHAP) apply to this facility. ’

¢ MACT Applicability (40 CFR 63)- None of the Maximum Achievable Control
Technology requirements apply to this facility.

o CAM Applicability (40 CFR 64)- The facility is not classified as a major facility -
under the Title V program, therefore, CAM requirements do not apply.

Additionally, USEI conducts additional monitoring for radionuclides in air and other
media as outlined in USElI's RCRA Part B Permit. Specific radiological monitoring
requirements are outlined in ERMP-03. Soil sampling results are also found in
Attachment 6. '

2. Comment: On July 24, 2009, Westinghouse provided NRC an application prepared by

American Geotechnics for USEI (dated June 30, 2006) for a new disposal cell. However,
appendices containing figures, information on cultural resources, economic impacts, and
other relevant information were excluded. Staff believes that additional information
contained in the appendices may be useful in preparing sections of the environmental
assessment.

Basis: While the Alternate Disposal Submittal includes an application prepared by American
Geotechnics for a new disposal cell, the information provided with the application excludes
the appendices containing figures, information on cultural resources, economic impacts, and
other relevant mformatuon

Path Forward: Provide the entirety of the June 30, 2006, “Hazardous Waste Facility Sitihg
License Application Cell 16,” prepared by American Geotechnics.

Response:

See Attachment 7.

..Comment: The August 2005 WEC report “Environmental Report for Hematite Site

Decommissioning,” Section 3.11, Public and Occupational Health, contained information on
historical worker-related injuries and illnesses at the Hematite Decommissioning Project
(HDP). Staff requests that WEC provide the same types of data as provided in the Table
below for the last 10 years for both the HDP and USEI, if available.
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. Table. Work-related injuries at the HDP

Work OSHA Injuries per

Year Hours “ | Injuries | Recordable | Fatalities 10,000

Injury/lliness hours
2001 - 438,404 67 50 0 1.5
2002 ‘ 115,832 11 5 0 1.0
2003 86,736 1 0 0 0.1
2004 52,208 0 0 0 -
2005 H HHE # # # #
2006 i B # # # #
2007 : Hit #HHE # # # #
2008 - # # # #
TOTAL HE B # # # #

Basis: Information on historicel worker-related injuries and ilinesses at the HDP and at USEI-
is not contained in the Alternate Disposal Submittal. Staff requests that WEC provide the
same types of data. '

Path Forward: Provide recent info}mation (2004-2008) on occupational injuries or illnesses,
and Occupational Health & Safety Administration cases and fatalities at the HDP and USEI.

Response: -

The requested information is given below:;
Table. Work-related injuries at the HDP

Work o OSHA 3 Injuries per
Year Injuries | Recordable | Fatalities 10,000
Hours Injury/lliness - hours
2001 438,404 67 50 0 1.5
2002 115,832 11 5 0 1.0
2003 | 86,736 1 0 0 0.1
2004 52,208 0 0 0 0
2005 169,739 18 3 0 1.1
2006 144,480 26 1 0 1.8
2007 57,760 0 0 0 0
2008 114,000 0 0 0 0
2009 (1% Qtr.) 32,811 0 0 0 0
TOTAL 1,211,970 123 59 0 N/A
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Table. Work-related injuries at the USE]

Work OSHA Injuerires |
Year . Injuries | Recordable | Fatalities P
Hours . 10,000
Injury/lliness “h
ours
2001 87,362 9 5 0 1.0
2002 81,707 8 3 0 1.0
2003 93,490 18 2 0 1.9
2004 94,872 16 3 0 1.7
2005 121,048 20 4 0 1.6
2006 158,800 22 5 0 1.4
2007 : 180,683 40 7 0 2.2
2008 179,072 30 3 0 1.7
2009 thru November 138,005 18 3 0 1.3
TOTAL 1,135,039 181 35 0 N/A

4. Comment: The Alternate Disposal Submittal provides an estimate of the amount 6f soil and
debris that will be shipped to USEI but makes is no mention of the quantity of soil that is
going to be removed.

Basis: The Alternate Disposal Submittal does not differentiate between soil and debris.
'Path Forward: Provide an estimate of the amount of soil that will be shipped to USEL.

Response:

The Alternate Disposal Submittal provided an estimated waste volume of 22,809 cubic
meters, or approximately 806,000 cu. ft.

The estimated amount of soil to be shipped to USEI is 680,000 cu. ft.
The estimated amount of debris to be shipped to USEI is 126,000 cu. ft.

5. Comment: The Alternate Disposal Submittal makes is no mention of the actions that will be
taken to protect surrounding areas from runoff.

Basis: The Alternate Disposal Submittal does not describe any of the envrronmental
protective actions which will be taken when excavating the soil.

Path Forward: Provide the actions that will be taken to protect the surrounding areas from
runoff. :

Response:
The HDP will generate water from a variety of sources, potentially containing .

radioactivity and/or VOCs. The primary goals of water management are to-minimiZe the
volume of potentially contaminated water and to maintain the work area in a de-watered
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condition. Water management practices during decommissioning will ensure liquid |
discharges meet the effluent standards defined by the NRC License, the NPDES Permit
(MO-0000761), and ARAR waiver MO-ARARO013.

The site arrangement and remedial execution strategy provides adequate facilities for
waste segregation, stockpiling, and treatment lay-down areas, while minimizing the
impact to ongoing excavation and removal activities. Water management activities
within these areas during the remediation activities include:

Directing infiltrated water from shallow ground water recharge or perched water
sources to locations within the excavation that do not impede work activities,

Collecting precipitation that comes into contact with contaminated materials
within open excavations,

Installing barriers to prevent uncontaminated water or soil from becoming
contaminated,

Diverting surface and precipitation to prevent intrusion into open excavations,

Collecting water originating from precipitation and the pore volume within
stockpiled materials,

Performing an evaluation, including sampling and laboratory analysis, to
determine the suitability for discharge and/or any requirements for water
processing.
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RBSRAD, Version 6.4 T Limit = 130 days 1272372009 12:19 Page 2

Summary : EGL Vadose Zone 2nalysis

File 1 C:\RESRAD_FAMILY\RESRAD\WEC RAl 2YR 2MT.RAD
Dose Conversicn Factor (and Related) Parameter Summary
‘ Dose Likrary: FGR 11
| | Current | Base | Paramester A
! tenu | Parameter | valued# | Case~ | Hame
f T f }
A-1 | DCF's for external grcund radiation, imrem/yr)s{pCi/g) | | |
a-1 | Ac-227 (Source: FGR 12) | 4.951E-C4 | 4.95YE-04 | BCFl( 1)
A-1 | Ac-228 (Source: FGR 12) | 5.978E4C0 | 5.978E:00 | DCF1( 2)
A-1 | At-218 {Source: FGR 12) | 5.847E-03 | 5.847E-03 | DCF1{ 3
a-1 | Bi-21% (Source: FGR 12) | 2.606E-G3 | 3.€06E-03 | DCF1{ 4}
A-1 | Bi-211 (Source: FGR 12) | 2.559E-01 | 2.559%E-01 | DCFl{ 5)
A-1 | Bi-212 (Source: FGR 12) | 1.171E+00 | 1.171E+0C | DCEY{ 6)
A-1 | Bi-214 (Sourcé: FGR 12) | 9.608E+00 | 9.808E+00 | DCFI{ 7
A-1 | Fr-223 (Source: FGR 12) | 1.980E-C1 | 1.980E-01 | DCF1{ 8)
a-1 | Pa-231 (Source: FGR 12) | 1.906K-C1 | 1.908E-01 | DCFL{ %)
a-1 | pPa-234 (Source: FGE 12) | 1.155E+01 | 1.155E+01 | DCF1{ 10)
A-1 | Pa-234m (Source: FGR 12} | 8.957E-02 | 8.9678-02 | DCF1( 11)
a-1 | Pb-210 (Source: FGR 12} | 2.447E~03 | 2.4478-032 | DCF1{ 12)
A-1 | pPb-211 (Source: FGR 12} | 3.064E-01 | 3.064E-01 | DCF1( 13)
A-1 | Pb-212 (Source: FGR 12) | 7.C043E-01 | 7.043E-01 | DCF1{ 14)
a-1 | Pb-214 (Source: FGR 12) | 1.341E+00 | 1.341E+03 | DCFi{ 15)
A-1 | Po-210 (Source: ¥GR 12) | 5.231E-05 | 5.231E-05 | DCF1{ 16)
A-1 | Po-211 (Source: FGR 12} | 4.764E-02 | 4.764E-02 | DCF1( 17)
A-1 | Po-212 (Source: FGR 12} | 0.COCE+00 | 0.000E+02 | DCFi( 18)
A-1 | Po-214 (Source: FGR 12) | $.138E-04 | 5.138E-04 | PCFi( 19)
A-1 | Po-215 {Scurce: FGR 12) | 1.216E-03 | 1.016E~-02 | DCF1{ 20)
A-1 | Po-216 (Scurce: FGR 12) | 1.242E-04 | 1.042E-04 | DCF1{ 21)
‘ A-1 | Po-218 (Scurce: FGR 12) | 5.642E-05 | 5.842E-0% | DCFL{ 22)
A-1 | Ra-223 {Scurce: EGR 12) | .234E-01 | 5.034E-0% | DCFi( 23)
A-i | Ra-224 {Scurce: FGR 12) | 5.119E-02 | 5.119E-02 | DCFi{ 24)
A-1 | Ra-226 {Scurce: EGR 12) | 3.17€E-02 | 3.176E-02 | DCF1( 25)
A-1 | Ra-228 {Scurce: FGR 12) ‘ | 0.000E+0G | 0.0GOE+Q0 | DCF1{ 26)
A-1 | Rn-219 (Source: FGR 12) | 3.083E-01 | 3.083E-0l | DCEl{.27)
A-1 | Rn-220 (Source: FGR 12) | 2.298E-03 | 2.298E-03 | DCFl{( 28)
A-1 | Rn-222 (Source: FGR 12) | 2.354E-03 | 2.354E-03 | DCFl{ 2%
A-1 | Tc-99 (Source: FGR 12) | 1.255E-04 | 1.255E-04 | DCFL{ 3D»
A-1 | Th-227 {Source: FGR 12) | 5.212E-01 | 5.212E-C1 | DCF1l{ 331}
A-1 | Th-228 (Source: FGR 12) | 7.940E-02 | 7.940E-03 | DCF1( 32)
A-1. | Th-230 {Source: FGR 12) | 1.209E-02 | 1.209E-03 | DCFl( 33)
A-1 | Th-231 {(Source: FGR 12) | 3.843E-02 | 3.643E-02 | DCF1{ 34)
A-1 | Th-232 (Source: FGR 17) | 5.212E-04 | 5.212E-C4 | DCF1( 35)
A-1 | Th-234 (Source: FGR 12) | 2.410E-02 | 2.410E-02 | DCFl{ 3&)
A-1 | T1-207 (Source: FGR 12) | 1.980E-02 | 1.980E~02 | DCF1{( 37)
A-1 | T1-208 (Source: FGR 12) | 2.298E+01 | 2.298E+01 | DCFLl{ 38)
A-1 | T1-210 (Source: no data} | 0.000E:00 |-2.000E+20 | DCF1l{ 3%
A-1 | u-234 (Source: FGR 12) | 4.017E-04 | 4.037E-C4 | DCF1{ 45)
a-1 | U-235 (Source: FGR 12) | 7.211E-0% | 7.2:11E-01 | DCF1{ 41)
A-1 | U-238 (Source: FGR 12) | 1.031E-04 | 1.021E-04 | DCF1l¢( 42)
| | ! I
B-1 | Dose convetsion factors for inhalation, mrem/pCi: | | |
B-1 | Ac-227+D | 6.724E+0C | 6.730E4C80 | DCF2¢ 1
B-1 | Pa-231 | 1.280E+00 | 1.280E+30 | DCF2¢ 2)
B-1 | Pb-210+D | 2.320E-02 | 1.360B-C2 | nCF2( 3
‘ B-1 - | Ra-226+D | 8.594E-03 | 8.580E-03 | DCF2¢( 4)
; B-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | DCF2¢ 5)
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RESRAD, Vversion 6.4

T Limit = 180 davs 12/23/20C9

Summary : EGL Vadcse Zone dnalysis
File 1 C:\RESRAD_FAMILY\RESEAD\WEC RAI 2YR 2MT.RAD

Dose Conversion Facter (and Related) Parameter Summary

Dcse Library: FGR 11

12:19

Page

{contirued}

TR

A et P

| | Current | Base | Parameter
Menu | Parameter | valued | Case-" | Name

} f 1 }
B-1 | Tc-99 | §.320E-06 | 8.320E-06 | DCF2{ &)
B-1 | Th-228+D | 3.454E-01 | 3.420E-01 | DCF2( 7
B-1 ] Th-230 ] 3.2680E-01 | 3.260E-01 | DCF2( 8)
B-1 | Th~232 ] 1.640E+30 | 1.640E+00 | DCF2( 9)
B-1 | u-224 | 1.320E-01 | 1.320E-01 | DCF2( 10}
B-1 | U-235-D | 1.230E~01 | 1.230F-01 | DCF2¢( 11)
B-1 | u-238 | 1.180E-01 | 1.180E-01 | DCF2( 12}
B-1 | U-238+D | 1.18CE-01 | 1.130E-01 | DCF2( 13}

l I ! !
D-1 | Dose conversion factors for ingestion, mrem/pli: | | |
D-1 | Ac-227+D | 1.480E-02 | 1.410E-02 | BCF3( 1
b-i | Pa-231 | 1.060E-02 } 1.060E-02 | DCE3( 2)
.D-1 | pb-210+p | 7.278E-03 | 5.37CE-03 | DCF3{ 3
D-1 | Ra-226:D | 1.321E-03 | 1.320E-03 | DCF2{ 4)
D~ | Ra-228:D | 1.442E-03 | 1.443E-03 | DCF3( )
D~1 | Tc-99 | 1.460E-06 | 1.460E-06 | DCF3( 6
b1 | Th-228+D | 6.086E-04 | 3.960E-04 | DCF3{ 7
p-1 | Th-230 | $.4805-04 | 5.480E-04 | DCF3( 8
‘©-1 | Th-232 | 2.730E-03 | 2.730E-03 |} DCF3( §
c-1 | u-234 | 2.830E-04 | 2.820E-04 | DCF3( 10)
-1 | 0-235+D | 2.673E-04 | 2.6€DE-04 | DCF3( 11)
B-1 | u-238 | 2.55CE-04 | 2.5505-04 | DCF3( 12}
D-1 | U-%Z38+D | 2.687E-04 | 2.5502-04 | DCF3( 13)

| | [ I
D-34 | Food transfer factors: | | |
D-34 | Ac-227+D , plant/soil concentratien ratic, dimensionless | 2.3500E-03 | 2.500E-03 | RTF({ 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, {(pCi/kg)/ (pCi/d) | 2.000E-05 | 2.0C0CE-05 | RTF( 1,2)
N-24 | Ac-227+D , milk/livestock-intake ratio, (pCi/i)/(pli/d) | 2.0C0E-05 | 2.208E-05 | RTF( 1,3)
D-34 | | | |
D-334 | Pa-231 , plant/soil ccncentration ratio, dimensionless | 1.0008-02 | 1.000E-02 | RTF( 2,1
D-34 |} Pa-231 , beef/livestock-intake ratiec, (pCi/kg)/(pCi/d) | 5.000E-03 | 5.000E-03 | RIF( 2,2)
0-34 | pPa-23: , milk/livestock-intake ratic, (pCi/l)/!(pCi/sd) | 5.000E~06 | 5.00DE~0€ | RTF( 2,3
D-34 | ! | u
C-34 | Pb-210+D , plant/scil concentration ratio, dimensioniess } 1.000E-02 | 1.000E~-02 | RTF{ .3,1
C-34 | Pb-2104D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) | 8.000E-04 | 8.000E-04. | RTF( 3,2)
D-34 | PL-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.C00E-04 | 3.000E-04 | RTF{ 3,3)
p-34 | } : | | |
D-34 | Ra-226+0 , plant/soil concentration ratio, dimensionless | 4.00CE-02 | 4.000E-02 | RTF( 4,1}
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} | 1.002E-03 | 1.000E-33 | RTF{ 4,2)
D-34 | Ra-226+C , milk/livestock-intake ratio, (pCi/L)/(pC:i/d) | 1.0008-03 | 1.000E~03 | RTF( 4,3)
D-34 | [ | [
D-24 | Ra-228-D , plant/soil concentraticn ratio, dimensionless | 4.000E-02 | 4.C00E-02 | RTE( 5,1}
D-34 ) Ra-228-D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) } 1.000E-03 | L.COJE-D3 | RTE( 5,2)
D-34 | Ra-Z28+D , milk/livestock-intake ratic, (pCi/L)/(pCi/d) | 1.000E-03 | 1.002E-03 | RTPE( 5,3
0-34 | | | |
D-34 | Tc-99 , plant/soil concentration ratio, dimensionless | 5.000E+00 | 5.000E+0C | RTF( 5,1
D-34 | Tc-99 , beef/livestock-intzke ratic, (pCi/kg}/ (pCi/d) | 1.000E-04 | 1.000E-04 | RTF{ 5,2)
D-34 | Tc-99 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 6, 3)
D-34 | [ | !

A




12/23/2069 12:19 Page

RESRAD, Version £.4 T Limit = 180 days 4
Summary EGL Vadose Zone Analysis
File C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2ZMT.RAD
Dose Corversion Factor {and Relsted) Paramster Summary (corntinued)
Dose Library: FGR 11

| | Current | Base | Parameter
Meru | Barameter | value# | Case:* i Name

| 1 | ]

L T T T
D-34 | Th-228+B , plant/soil concentraticn ratio, dimensicniess | 1.000E-03 | 1.000E-03 | RTE( 7,1)
D-24 | Th-228+b , beef/livestockx-intake ratic, (pCiskg)/(pCi/cy | 1.C0CE-04 | 1.000E-04 | RTF( 7,2)
D-34 | Th-228+D , milk/livestock-intake ratic, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 7,3
0-24 | ! | I
D-34 | Th=230 , plant/soil concentration ratio, dimensicnless | 1.00CE-03 | 1.000E-03 | RTF( 38,1)
D-14 | Th-230 , beef/livestock-intake ratic, (pCi/kg)/(pli/d) | 1.0006E-04 | 1.000E-04 | RTE( B8,2)
D-34 | Th-230 , milk/livestock-intake razio, (pCi/L)/{pCi/d) | 5.C00E-D6 | 5.000E-06 | RTE( 8,3)
p-34 | ] I i
D-34 | Th-232 , plant/soil concentration ratio, dimensionless ] 1.000E-03 | 1.000E-03 | RTF( 9,1}
pP-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) | 1.00CE-04 | 1.000E~04 | RTF( 9,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | $.000E-06 | RTF( 9,3)
0-34 | s I |
D-34 | U-234 , plant/soil c¢encentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 10,1
0-34 | y-234 , beef/iivestock-intazke ratio, (pCiskg)/(pCi/d) | 3.400E-04 | 3.4008-04 | RTE( 10,2)
D-34 | uU-234 . milk/iivestock-intake ratio, (pCi/L}/(2Ci/d) | 6.000E-04 | 6.0G0E~-C4 | RTF( 10,3}
o-34 | | | o
B-34 | U-235+p , plant/soil concentration ratic, dimensionless | 2.500E-03 | 2.5C0E-03 | RTF( 11,1
=34 | u-235+k , beef/livestock-intake ratio, (pCi/kg)/(pCisd) | 3.400E-04 | 3.4008-04 | RTF( 11,2)
D-34 | U-235:2 , milk/livéstock-intake ratio, (pCTi/L)/{(pCi/dh | 6.000E-04 | 6.000E-04 | RTF( 11,3
D-34 | | I |
b-34 | U-238 , plant/scil concentration ratio, dimensionlass | 2.500E-03 | 2.500E-03 | RIF( 12,1)
p-34 |} U-238 , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) | 3.400E-04 | 3.4C0E-04 | RTF( 12,2)
B-34 | U-238 ., miik/livestock-intake ratio, (pCi/L}/(pCi/fc) | 6.000E-04 | 6.0C0E-04 | RTE( 12, 3)
p-34 | } | |
D-34 | U-238+D , plant/scil concentration ratioc, dimensionless | 2.500E-03 | 2.5008-03 | RTF( 13,1)
D-34 | U-2384D , beef/livestock-intake ratio, (pCiskec)/{(pCi/d} | 3.400E-04 | 3.400E-04 | RTF( 13,2}
D-34 | U~2384D , milk/livestock-intake ratio, {pCi/L)/(pCisfd) | 6.060E-04 | 6.000E-04 | RTF{ 13,3

I I ! !
D-5 | Bioaccumulation factors, fresh water, L/kg: | | |
D~5 | Aec-227+D , fish | 1.5008+01 | 1.500E401 | BIOFAC( 1,1
D-5 | Ac-227+D , crustacea and mollusks | 1.000E403 | 1.0008+03 | BIOFAC({ 1,2)
-5 | | n x
p-5 | Pa-231 , Fish | 1.000E+01 | 1.000E+C1 [ BIOFAC( 2,1
b-5 | Pa-231 , crustacea and mollusks | 1.100E+02 | 1.100E+02 | BIOFAC( 2,2)
-5 | 1 [ |
D-5 | Pb-210+D , fish | 3.000E+02 | 3.000E+32 | BIOFAC{ 3,1
D-5 | Pb-210+D , crustacea and moliusks | 1.000E+02 | 1.000E+C2 | BIOFAC{ 3,2)
D=5 | | | I
D-5 | Ra-226+C , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 4,1)
D-%5 | Ra-226+D , crustacea and mollusks | 2.500E402 | 2.500E+C2 | BIODFAC( 4,2)
D=5 | | | |
D~5 | Ra=228+D , fisk | 5.0008+01 | 5.000E+C1 | BIOFAC( 5,1)
D-5 | Ra-2284D , crustacea and mcllusks | 2.500E+02 | 2.500E+02 | BIOFACY{ 5,2)
D-5 | | | J
D-5 | Tc-99 , fish | 2.000E+G1° | 2.C00E+01 | BIOFACY{ 6,1
D-5 | Tc-9¢ , crustacea and mollusks | $.000E+00 | 5.000E+00 | BlOFAC({ 6,2)
0-5 | | | L
D-5 | Th<228+D , fisk | 1.000E+02° | 1.C0CE+02 | BIOFAC( 7,1)
D-5 | Th-228+D , crustacea and moliusks | 5.000E+02 | S.000E+032 | BIOFAC( 7,2)
p-5 | | l !




RESRAD, Version €.4 T+ Limit = 180 days 12/23/2009 12:19 Page 5
Summary : EGL vadose Zofle Analysis

Eile + CI\RESRAD_FAMILY\RESRAD\WEC RAI 2VR 2MT.2AD

Dese Conversion Factor (and Related) Farameter Summary {(centinued)

Dose Library: FGR 11

| | Current | Base | Parameter
Meru | Parameter | values | Case* | Hame

} } f }
D-5 | Th-23C: , fish | 1.000E+02 | 1.000E+92 | BICFAC( 8,1}
D-5 | TE-Z30 , crustacea and mollusks | 5.000E+02 | 5.000E+92 | BIOFAC( 9,2) '
0-5 | | I |
D-% | Th-232 , fish { 1.000E<02 | 1.0008+02 | BIOFACC §,1)
D-5 | Th-232 , crustacea and mollusks | 5.008E+02 | 5.000E+02 | BIOFAC{ $,2)
v-5 | I ! |
0-5 | v-234 , fish ' ) | 1.008E+01 | 1.0008+01 | BIOFAC( 10,1)
p-5 | u-234 , crustacea and mollusks | 5.8081101 | 6.000E+0G1 | BIOFAC( 10,2)
D-5 | ! I |
D-5 | U-235+D , fish ] 1.00CE+01 | 1.0COE+01 | BIOFAC( 11,1)
D~5 | U-235+D ,.crustacea ard mollusks | 6.000E+01 | 6.0C0E+GL | BIOFAC( 11,2)
D-5 | I | P
D-5 | u-238 , fish | 1.000E+01 | 1.000E+0} | BIOFAC( 12,1)
D-5 | u-238 , crustacea and mollusks | 6.000E+S1 | $.000E+0% | BIOFACI 12,2)
-5 | | | l
D-5 | G-238+D , fish | 1.000E+GL | 1.000E+01 | BIOFAC( 13,1)
D-5 | G-2384D , crustacea and mollusks | €.0008+01 | 5.0008+01 | BIOFAC{ 13,2)

1, L 1 L

#For DCF1 (xxx} only, factors are for infinite depth & area. .See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/c Agscciate Nuclide cchtributicns.

TR R\ R 1 Tt R o M A, v <2 -
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RESRAD, Version 6.4 T Limit = 180 days 12/23/2003 12:19 Page 6
Summary EGL Vadose Zone Anailysis
File C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2ZMT.RAD
Site-Specific Paramster Sunmarny
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | befault | (If different from user input) | Name
} f } t }
RO1l | Area c¢f centamirated zone (m**2) | §.03¢E+04 | 1.CO0E+04 | --- | AREA
RO11 | Thickness of contaminated zene (m) | 3.360E+01 | 2.200E+0C | --- | THICKO
RO11l | Length parallel to aguifer flow (m) | 5.820E+02 | 1.000E+02 | -—— | LczpaQ.
RO11 | Basic radietion dose. limit (mrem/yr) | 2.500E+C1 | 3.00CE+01 | ——— | BRDL
RO11 | Time since placemeﬁt of material (yr) | 0.000E+CO | D.000E+0C | --- | 11
RO11 | Times for calculations (yr) | 1.000E+CO | 1.00CE+00 | - | T 2)
RC11 | Times for calculations (yr) | 3.000E+00 | 3.GOQE+00 | - | T¢ 3)
RO11 | Times for calcuiations (yr} | 1.000E+C1 | 1.C0CE+01 | -—- | T¢ 4)
RC11 | Times fcr calculations (yr) | 3.000E+G1 | 3.D00CE+01 | - 1179
RC11 | Times fcr calculations (yr} | 1.000E402 | 1.C30CE+02 | --- | Tt 6)
RO11l | Times for calculations {yr) | 3.000E+02 | 3.00CE+02 | - | Tt
RO11 | Times for calculations {yr) | 1.0C0E+03 | 1.000E+D3 | --- | T( 8
RO11 | Times for calcuiations (yr) | nct used | 8.00CE+00 | - | (-9
RO11 | Times for calculations (yr) | nct used | 0.00CE+00 | - | Ti10)
J | | | |
RO1Z | Initial principal radionuclide (pCi/g): Ra-226 | 2.5C0E-02 | 2.COCE+00 | --- | 51(4}
RC12 | Initial principal :adi&nuclide (pCi/g): Tc-99 | 6.75CE~01 | 0.000E+00 | - | s1¢(5
RO1Z | Initial principal radionuclide (pCi/gi: Th-232 | 3.000E-02 | $8.C00E+90 | - | 31(9)
RO12 | Initial principal radioncclide (pCi/g): U-234 | 2.825E+00 | 0.000E+00 | --- | 51(10)
RO1Z | Initial principal radionuclide (pCi/g): WU-235 | §.250E-02 | 0.00CE+00 | - | s1(11)
R01Z | Initial principal radionuclide (pCi/g): U-238 | 4.520E-C1 | 2.00CE400 | -— | s1(12)
RC1Z | Concentration in groundwater (pCi/L): Ra-22% | nct used | U.COCE+00 | — | wi( 4)
RC12Z | Concentraticn in groundwater (pCi/L):  Te-9% | nct used | 0.CO0CE+90 | --- | Wi( 6)
RO12 | Concentration in groundwater (pCi/L): Th-232 | nct used | £.000E+00 | ——- | wi( 9)
R012 | Concentratien in groundwater (pCi/L): ©-234 | nct used | C.00CE+00 | -—- | W1(10)
RC1Z | Concentration in groundwater (pCi/L):  W-23% | nct used | C.00CE+00 | -—- | wi(1l)
RO1Z | Concentration ir groundwater (pCi/Ly:  U-23E | net used | C.000E+30 | --- | wi(12)
| I | | |
RO12 | Cover depth (m) | 3.6C06+00 | C.COCE+30 | - | COVERO
RO1: | Density of cover material (g/cm**3) | 1.780E+G0 | 1.500E+430 | -—- | DENSCV
RO13 | Cover depth erosion rate (m/yr) | 1.060E-04 | 1.000E-C3 | - | vev
ROL3 | Density of contaminated zone (g/cm**3) | 1.500E+00 | 1.500E+30 | -—-- | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | - | vez
RO13 | Centaminated zore total poresity | 2.000E-01 | 4.000E-01 | .- | TBCZ
RG13 | Contaminated zore field capacity | 2.060E-01 | 2.000E-01 | - | Feccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 5.000E+01 | 1.CO00E+C1 | --- } Hccz
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.300E+CO | == | BCZ2
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | Z.000E+00 | --- | WIND
RO13 | Humidity in air (g/m**3) | not used | §.000E+C0 | - | HUMID
RO13 | Evapotranspiraticn coefficient | 7.5G0E-01 | 5.000E~C1 | -—- | EVAPTR
RO13 | Precipitation (m/yr) | 1.840E-0% | 1.0002+G0 | - | PRECIP
RO13 | lrrigation (m/yr) | 2.000E<01 | 2.000E-C1 | --- | RI
RO13 | Irrigation mode. | overhead | overhead | --- | IDITCE
RO13 | Runcff coefficient | 2.000E-01 | 2.000E-C1 | --- | RUNOEF
RO13 | Watershed area fcr nearby stream or pond (m**2) | 1.DC0E+0§ | 1.000E+C6 | -—- | WAREA
RO13 | Accuracy for water/soil computations } 1.000E-02 | 1.000E-C3 | --- | EPS
I I ' { I |
RO14 | Density of saturated zone (g/cm**3) | 1.500E-08 | 1.500E+00 | --- | DENSAQ
RO14 | Saturated zone tctal perosity | 4.300E-01 | 4.000E-01 | -—- | TPSZ
RO14 | Saturated zone effective porosity | 4.000E-01 | 2.0COE-01 | -—— | EPSZ
i
]
|
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File 1 C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD
Site-Specific Paramester Summary (continued)

| | user | i ysed by RESRAD | Parameter :
Menu | Parameter | Ieput | ©Default | (If different from user input) | Name :

} t } t } :
R014 | Saturated zone field capacity | 4.0G0E-C1 | 2.50CE-01 | --- | Fcsz
R0O14 | Saturated zone hydraulic conductivity (m/yr) | 2.5008+0G1 | 1.COQE+02 | —-—- | HCSZ
RO14 | Saturated zone hydraulic gradient | 1.0C0E-02 | 2.00CE-D2 | -—- | HGWT
RO14 | Saturated zone b parameter | 5.0C0E+00 | S.200E+00 | —-- | BSZ~
R014 | Water tabie drop rate (m/yr) | 1.0C0E-03 | 1.00CE-03 | - | vuT
RC14 | Well pump intake depth (m below water table) | 1.0CO0E+01 | 1.COQE+01 | - | DWIBWT
R01.4 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | - | MODEL
R0O14 | Well pumping rate (m**3/yr) | 2.5C0E+G2 | 2.%00E+02 | -—- | um

I I ! I I
RC1S | Number of unsaturated zone strata I 5 |1 | --- | ns
R015 | Unsat. zone 1, thickness {m) | 1.000E+G0 | 4.20CE+00 | --- | Ei
R215 | Unsat. zone 1, soil density (g/cm*+*3) | 1.620E400 | 1.50CE+00 | - | DENSUZ (1)
RC1S | Unsat. zone 1, total porosity | $.230E-G1 | 4.000E-01 | --- | TPUZ (1)
RJ15 | Unsat. zone 1, effective porosity | 1.0C0E-C1 | 2.000E-01 | - | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | 4.5308-C1 | 2.202E-01 | R | FCUZ (1)
RO1S5 | Unsat. zone 1, soil-specific b parameter | 1.100E+21 | 5.300E400Q | - } BUZ(1)
RI1S | Unsat. zone 1, hydraulic conductivity (m/yr) | 1.500E-22 | 1.90CE+01 | - | BCuzZ (1)

| | ! | |
RO15 | Unsat. zone 2, thickness (m) | 4.600E+30 | 0.000E+0C | --- | #(2)
RO15 | Unsat. zone 2, soil -density (g/cm**3) | 1.6908430. | 1.500E400 | - | DENSUZ (2}
RO15 | Unsat. zone 2, total porosity | 3.400E-C1 | 4.C00E-01 | -—- | TPUZ(2)
RO13 | Unsat. zone 2, effective porosity | 3.300E-C1 | 2.000E-01 | -—- | EPUZ(2)
RO15 | Unsat. zone 2, field capacity | 7.000E~C2 | 2.00CE-01 | -— | FCUZ (2}
RO15 | Unsat. zone 2, soil-specific b paiameter | 2.0008+90 | 5.302E+00 | -—= | BUZ(2)
RO15 | Unsat. zone 2, hydraulic conductivity (m/yr) | 2.2008+03 | 1.003E+01 | ——— | HCuz(2)

f f | | |
RO15 | Unsat. zone 3, thickness (m) | 2.130E+01 | 0.002E:00 | - | B3
RO15 | Unsat. zone 3, soil density (g/cm**3) i 1.3008+30 | 1.500E+00 | --- | DENSUZ(3)
RO15 | Unsat: zone 3, total porosity | 5.200E-31 | 4.00CE-01 |} --- | TPUZ (3}
RO15 | tnsat. zone 3, effective porosity | 4.000E-C1 | 2.009E-01 |} ——- | EPUZ(3)
RO15 | Unsat. zone 3, field capacity | 4.9908-01 | 2.000E-01 | -—- | FCUZ(3)
RO1S | Unsat. zone 3, soil-specific b parameter | 3.0008+30 | 5.300E+400 | --- | BUZ(3)
RO15 | Unsat. zone 3, hydraulic conductivity (m/yr) | 9.0005+92 | 1.D000E+01 | -—- | HCUZ(3)

I I | I |
R015 | Unsat. zone 4, thickness (m) | 1.680E401 | 0.Q00E:0C | --- | Hid)
K015 | Unsat. zone 4, soil density (g/cm**3 | 1.310+00 | 1.3500E:00 | - | DENSUZ(4)
R015 | Unsat. zone 4, total porosity | 4.900E-01 | 4.000E-01 | --- | TPUZ(4)
RO15 | Unsat. zone 4, effective porosity | 4.3002-01 | 2.000E-01 | - | EPUZ(4)
R015 | Unsat. zone 4, field capacity | 4.800E-01 | 2.000E-01 | -——— | FCUZ(4)
RO:5 | Unsat. zone 4, soil-specific b parameter | 5.000E+00 | 5.300E+0C | --- | BUZ(4)
RO15 | Unsat. zone 4, hydraulic conductivity (m/yr) | 6.0002+01 | 1.000E+01 | - | HCUZ (4)

| | I | !
ROi5 | Unsat. zcne S, thicknass (m) | 1.220E+01 | 0.000E+0C | --- | H(5)
ROi1S | Unsat. zcne S, soil density (g/cm**2) | 1.5002+00 | 1.500E-00 | --- | DENSUZ (%)
RO1S | Unsat. zone 5, total porosity | 5.200E-01 | 4.000E-01 | - | TPUZ(5)
R015 | Unsat. zcne 5, effective porosity | 1.5008-91 | 2.000E-01 | --- | EPUZ(5)
R0i15 | Unsat. zene 5, field capacity | 3.200E-21 | 2.D00E-0L | --- | FCUZ(5)
R0i5 | Unsat. zone 5, soil-specific b parameter | 8.0002+30 | 3.303E+00 | -—- | BUZ(S)
RO15 | Unsat. zone 5, hydraulic conductivity {m/yr) ] 1.0008-01 | 1.000E+01 | — | ECUZ(5)
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Fiie C:\RESRAD_FAMILY\RESRAD\WEC RAT 2Y¥E 2MT.RAD
Site-Specific Parameter Summary {continued)

| | User | | Used by RESRAD | Parameter
Meru | Parameter | input | Default | (If different from usar input) | Name

} t f ; t
RO16 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone {(cm**3/g) | 7.060E-01 | 7.0COE+0%L | -—- | pcrnucct 4)
RO16 | Unsaturated zone 1 (cm**3/q) | 7.000E+01 | 7.0COE+0% | -— | DCNUCU( 4,1)
RO16 | Unsaturated zone 2 (cm**3/q) “ ] 7.0060E+01 | 7.0COE+01 | -—- | DCNUCU( 4,2)
R015 | Unsaturated zone 3 (cm**3/g) | 7.00CE=01 | 7.0COE+01 | -— | pcwucu( 4,3
RO16 | Unsaturated zone 4 (cm**3/q) | 7.000E+01 | 7.0C0E+01 | - | pcHucul 4,4
RO16 | Unsaturated zone S (cm**3/q} | 7.000E-01 | 7.0COE+01 | ——- | pCcNucu( 4,5
R0i6 |  Saturated zone {cm**3/g) | 7.000E+01 | 7.000E40L | -—- | pCcNucs( 4
RO26 | Leach rate (/yr) | 0.000E+00 | 0.0COE+0T | 2.454E-05 | ALEACH{ 4)
RO16 | Solubility constant | 0.000E:0C | 0.0C0E+00 | not used | SOLUBK( 4)

I | ! ! |
R016 | Distribution coefficients for Tc-39 | | | |
R0:6 | Cortaminated zone (cm**3/g) | 0.000E+00 | 0.000E+0C | - | DCHUCC( &)
RO16 | Unsaturated zone 1 (cm**3/q) | 0.000E400 | 0.0G0E+00 | —- | peNucu( 6,1
RO16 |  Unsaturated zone 2 (cm**2/g) | 0.005E+00 | 0.0C0E+0C | - | pcNucu( 6,2)
RO16 | Unsaturated zone 2 (cm**3/g) | 0.900E:0G | 0.0GOE+0C | - | benucu( 6,3
E016 | Unsaturated zone 4 (cm**3/q) | C.90GE+00 | 0.000E:00 | -—- | pcNucu( 6, 4)
RO15 | Unsaturated zone 5 (cm**3/q) | 0.00CE+00 | 0.000E:00C | -—- | bCcNUCU( 6,5)
RO15 | Saturated zcne (cm**2/g) | 0.C0CE+D0 | 0.000E+0Q | - | DCNUCS( 6)
R016 |  Leach rate (/yr) | ©.00CE+00 | 0.000E<00 | 1.0318-02 | ALEACH( 6)
RO15 | Solubility constant | ©.000E+00 | 0.000E+00 | rot used | SOLUBK( 6)

f I i | !
RO15 | Distribution coefficients for Th-232 | i | |
R016 | Contaminated zone (cm**3/9g) | 2.20GE+03 | 6.000E+04 | --- | beNucc( 9)
RO1E | Unsaturated zcne 1 (em**3/g) | 5.800E+03 | 6.000E~04 | --- | pcaucu( 9,1)
RO15 | Unsaturated zcne 2 (cm**3/g) | 3.20CE+03 | 6.000F+04 | - | pcNucu( 9,2)
RO16 | Unsaturated zene 3 (em**3/¢) | 2.200E+03 | 6.000E+04 | -—- | DCNuCu( 9,3)
RO15 | Unsaturated zene 4 (cm~*3/g) | 3.20CE+03 | 6.000E+D4 | --- | pewucu 9,4)
RO16 | Unsaturated zene 5 (cm**3/g) | 3.200E403 | 6.000E+04 | —— | pcyucu( 9,5)
RO16 | Saturated zcne (cm**3/g) | 3.200E+03 | §.000E+04 | ——- | peNucst 9)
RO16 | Leach rate (/yr) | ©.C00E+00 | 0.D00E~+00 | 5.382E-07 | ALEACH( 9
RO16 | Solubility constant | ©.000E+00 | 0.000E+00 | nct used | SOLUBK( 9)

| ! | | I
RO16 [ Distribution coefficients for U-234 l | | |
RO16 | Contaminated zone (c¢m**3/g) | 3.500E+01 | 3.002E+01 | - | DCNUCC(10)
RO16 |‘ Unsaturated zone 1 (cm**3/g) | 1.600E+03 | 5.003E+01 | -—- | DCNUCU (10, 1)
RO16 | Unsaturated zone 2 (cm**3/§) { 3.500E+81 | 5.00CE+01 | - | DCNUtU(lO,Z
RO16 | Unsaturated zone 3 (cm**3/g) | 3.50GE+C1 | 5.000E+01 | —— | pewucu(io, 3
RO16 | Unsaturated zone 4 (cm**3/g) | 3.500B+21 | 5.000E+01 | -—- | DCNUCU(10, 4}
RO16 | Unsaturated zone 5 (cm*+*3/g) | 3.500E+C1 | 5.00CE+01 | --- | DCNUCU (10,5
RO16 | Saturated zone (cm**3/g) | 3.500E+01 | 5.20CE+01 | --- | DCNUCS (10)
RO1& | Leach rate (/yr) | 0.000E+00 | C.000E+00 | 4.897E-05 | ALEACH(10)
RO1& | Solubility constant | G.000E+CO | $.000E+00 | not used | SOLUBK (10}
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Summary : EGL Vadcse Zone Analysis
File : C:\RESRAD_FAMILY\RESRAD\#EC RAI 2YR 2M?.RAD
Site-Specific Parameter Summary (continued)
‘ | | User | | Used by RESRAD | Parameter

Meru | Parameter j Input | Dsfault | {If different from user input) | Name

= : % } ;
R016 | Distributicn ccefficients for U-235 | | o |
RO16 | Contaminated zecne (cm**3/g) | 3.5C0E+01 | S.000E+D1 | -—-- | peNucc(il)
RO16 | Unsaturated zone 1 (cm**3/qg) | 1.600E+03 | S.00CE+0Y | -—- | pewucu(1l, 1)
ROi6 |  Unsaturated zone 2 {cm**3/q) | 3.550E+01 | S.000E+01 | - | DCNUCL(11,2)
R016 | Unsaturated zone 3 (cm**3/g) | 3.500E+01 | S.COCE+D1 | --- | pcuucu(1ll, 3)
R0O16 | Unsaturated zone 4 {(cm**3/g) | 3.5C0E+01 | S.000E+01 | - | penucu(ll, )
RO16 | Unsaturated zone 5 (cm**3/g) | 3.500E+01 | £.000E+01 | - | pcNucu (11, 5)
ROLG | Saturated zone (cm**3/g) | 3.500E+01 | S.CO0CE+O01 | — | DCNUCS(11)
ROL6 | Leach raze (/yr) | 0.0C0E+00 | 3.00CE+00 | 4.8975-05 | ALEACH(11)
RO16 |  Solubility constant | 0.000E+00 | C.COCE+00 | not used | SOLUBK(11)

| I | | |
R0i6 |'Distribuzion ccefficients for U-238 | | | |
ROi6 | Contaminated zcne (cm**3/g) | 3.500E+01 | S.COO0E+01 | -—- | DCNUCC(12)
RO16 | Unsaturated zone 1 (cm**3/g) | 1.600E+03 | 5.00CE+D1 | - | DCNUCVU (12,1}
RO16 | Unsaturated zone 2 {cm**3/g) | 3.500E401 | S.500E+01 | -—- | DCNuCu(12,2)
RO16" | Unsaturated zone 3 (cm~*3/g) | 3.500E+01 | 5.30CE+01 | ——- | penucu (12, 3)
RO16 | Unsaturated zone 4 (cm**3/g) | 3.500E+01 | 5.000E+01 | --- | pcnucu(12,4)
RO16 | Unsaturated zone 5 (cm**3/3) | 3.500E+C1 | 5.C0CE+01 | ——- | DCNucu(12,5)
RO16 | Saturated zone (cm**2/g) | 3.50GE+01 | 5.C0CE+D1 | -—— | DCNUCS(12)
RO16 | Leach rate (/yr} | 0.000E+00 { 0.00GE+00 | 4.897E-05 | ALEACH(12)
RO16 | Solubility constant | 0.000E+C0 | 0.COGE+DQ | not used | SOLUBK(1Z)

I | J J |
RO16 | Distribution coefficients for daughter Ac-2Z27 | 1 I |

‘ R016 | Contaminated zone (cm**3/g) | 2.000E+01 [ 2.000E+01 | --- | pCNUCCt 1)

ROL6 | Unsaturated zecne 1 (cm**3/g) | 2.000E+01 | 2.003E+D1 | -—- | oenucu( 1,1)
RO16 |  Unsaturated zene 2 (cm**3/g) | 2.0005+21 | 2.000E+01 | - | DeNucu( 1,2)
RO16 | Unsaturated zcne 3 (cm**3/g) | 2.000E+01 | 2.000E<01 | -—- | DeNuCu( 1,3)
RO16 | Unsaturated zone 4 (cm**3/9) | 2.0002+01 | 2.000E+01 | --- | pcuucu( 1, 4)
R016 | Unsaturated zone 5 (cm*'2/g) | 2.000E+01 | 2.003E-01 | - | DCNUCUt 1.5)
RCO16 | Saturated zone (cm**3/g) | 2.000E+C1 | 2.009E+01 | —— | DCNUCS( 1)
RO16 | Leach rate (/yr) | ©.000E+30 | 0.009E-00 | 8.540E-05 | ALEACH( 1)
RC16 | Solubility constanrt | G.000E+00 | 0.000E+00 | not used | SOLUBK( 1)

| | I I I
RC16 | Distribution coefficiesnts for daughter Pa-231 | | | |
RO16 | Contaminated zone (cm**3/g) | $.000E+21 | 5.00DE=01 | -—— | bTHucc( 2)
RC16 |  Unsaturated zcne X (cm**3/q) | 5.000E+01 | 5.002E+01 | -——— | DCNucu( 2,1)
RJ16 |  Unsaturated zcne 2 (em**3/g) | 5.000E+31 | 5.000E+01 | -—- | DCNUCU{ Z,2)
R016 |  Unsaturated zcne 2 (cm**3/q) | 5.000E401 | 5.000E:01 | -—- | pcnucut z,3)
RO16 | Unsaturated zcne 4 (cm**3/g) | 5.000E+01 | 5.000E+01 | —— | DCNUCU( Z,4)
RO16 | Unsaturated zone 5 (cm**3/g) | 5.000E+01 | 5.000E+01 | —-— | DCNUCU( 2,5)
RO16 | Saturated zone (cm**3/g) | ©.000E+01 | 5.000E+01 | - | pCNucs( 2)
RO16 | Leach rate (/yr) | G.000E+30 | 0.000E<00 | 3.433E-05 | ALEACH( 2)
R31€ | Solubility constant | C.000E+00 | 0.003E+00 | not used | SOLUBK( 2)
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‘Summary : EGL Vadose Zone Analysis
File : C:\RESRAD FAMILY\RESRAD\WEZ RAI 2YR 2MT.RAD
Site-Specific Parameter Summary {centinuved)
| | User | | Used by RESRAD | Parameter
Meny | Parameter | Input | Default | (If .different from user input) | Name
} t f t t
RC16 | Distributicn cdefficiénts for daighter Pb-210 i i i |
RC16 | Contaminated zone (cm=<+3/c) | 1.000E+82 | 1.000E+02 | -—- | pecNucet 3)
RO16 | Unsaturated zore 1 (em**3/g) | 1.000E+C2 | 1.000E+02 | —— | pcNucu( 3,1)
RO16 |  Unsaturated zore 2 (cm**3/q) | 1.0008+452 | 1.000E:02 | --- | beNucu( 3,2)
RC16 | Unsaturated zone 3 (cm**3/g) | 1.000E+02 | 1.000E+02 | ——- | bcwucu( 3,3)
RO16 | Unsaturated zone 4 (cm**3/g) | 1.000E+32 | 1.000E+02 | - | pcrucut 3,4
Rblé | Ursatitrated zone 5 (cm**3/g) | 1.000E+02 | 1.000E+02 | --- | penucut 3,5
RC16 |  Saturated zone (cm**3/g) | 1.000E+02 | 1.000E+0Z | - | DCNUCS( 3)
RG16 |  Léach rate (/yr) [ 0.000E+00 | 0.0GDE=00 | 1.7198-05 | ALEACH( 3)
RC16 |  Solubility constant | 0.000E+00 | D.000E+00 | not used | SOLUBK{ 3)
| I | ! t
R016 | Distribution coefficients for daughter Ra-228 | ] | i
RC16 |  Contaminatad zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | DCNUCC( 5)
RO16 | Uhsatiirated zone - (cmi**3/g) | 7.000E+CL | 7.000E+01 | - | pcuycu( 5, 1)
RO16 |  Unsaturated zone 2 (cm**3/g) | 7.000E+01 | T.000E+01 | -—- |" DCNUCU( 5, 2)
RO16 |  Unsaturated zone 3 (cm**3/g} | 7.050E+01 } 7.000E+01 | -—- | DCNUCU( 5, 3)
RC16 |  Ufsaturated zone 4 (cm**3/g) | 7.000E+01 | 7.000E+01 | --- | DCNUCUY, 5, 4
RO16 | Unsaturated zone 5 (cm**3/g) | 7.000E+01 | 7.008E+01 | --= | penucuc 5,5
RO16 |  Saturated zore {cm**3/q) | 7.000E+01 | 7.000E+01 | - | DCHUCSY, 5
RO16 | Leach rate (/yr) | 0.000E+Q0 | 0.003E+00 | 2.454E-C5 | ALEACH( 5}
RO16 | Solubility constant | 0.000E+G0 | 0.CODE+0C | not used | SCLUBK{ 5)
I | [ | I
. RO16 | Distribution coéfficiénts for daughtet Th-228 | | | |
ROL6 | Contaminated zone (cm**3/q) ’ | 6.0COE+04 | €.C00E+04 | ——= . | peNuce( )
RO16 | Unsaturated zome 1 (cin**3/§) | 6.000E+04 | €.200E+04 | -—— { DCNUE:U( 7,1)
RO16 |  Unsaturated zone 2 (cm**3/g) | 6.060E4104 | €.COCE+04 | - : | pcwucu( 7,2)
RO16 | Unsaturated zone 3 (cm**3/g) | 5.00DE+04 | €.000E+D4 | - | pcNucu( 7, 3)
RO16 | Unsaturated zone 4 (cm**3/g) | 6.00DE+04 | €.000E+04 | -—- | pCNuCu( 7, 4)
" ROL6 | Unsaturated zone 5 (cm**3/g) | 6.000E+04 | €.000E+04 | - | peNucy( 7,5
rO16 | Saturated zone {cm**3/g) | 5.000E+04 | 6.C00E+04 | - | pbeNucs( 7)
RO16 | Leach rate (/yr) | 0.0G0E+0D | C.COOE+DO | 2.870e-08 | ALERCE( 7)
RO16 |  Solubility constant | 0.06DE400 | £.000E+00 | net used | SOLUBK( 7)
| I ! ' ! j
RO16 | Gistribution coefficients for. daughter Th-230 | | | |
RO16 | Contaminated zone (cm**3/q) | 6.000E+04 | 6.000£+304 | -—= | DCNUCC( 8)
R0O16 |  Unsaturated zone 1 (cm**3/g) j 5.000E+04 | €.000E+34 | -—- | pcnucu( 8,1
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | €.000E+C4 | ——- | DCNucu( 8,2)
RO16 | .- Unsaturated zone -3 (cm**3/g) wee i | 6.000E+04 | 6.000E424. ... .. - | DCNUCU{ 8,3)
RO16 | Unsaturated zcne 4 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | DCNUCU( 8,4)
R0O16 | Unsaturated zcne 5 (cm**3/¢) [ €.000E+04 | 6.000E404 | - | DCNUCUY 8,5
RO16 |  Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+03 | - | Dcrucs( 8)
RO16 | Leach rate (/yr) | 9.000E<00 | €.000E400 | 2.870E-0E | ALEACH{ 8)
RO16 |  Solubility constant | 5.C00E<QC | 0.0008400 | not used | SOLUBK( 8)
| | | | !
RO17 | Inhalation rate {m**3/vr} | B.40CE-03 | §.4005+03 | --- | INHALR
RO17 | Mass loading for inhalaticn (g/m*+3) | 1.000E-04 | 1.000E-C4 | ——— | MLINH.
RO17 | Exposure duration | 3.30CE+01 | 3.000E+01 | - | ED
. RO17 | Shielding factor, inhalation | 4.006E-01 | 4.000E-01 | .- | sHF3
‘ ROI7 | Shielding factor, external gamma { 7.00CE-01 [ 7.0G0E-01 | - | sHFl
. RO17 | Fraction of timg spént indoers | 5.00GE-01. | 5.000E-01 | - | FIND
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Summary : EGL Vadose Zone Analysis
File H C:\RESRRD_‘FF\MI_LY\RESRAD\WEC RAI 2YR 2MT.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used bty RESRAD | Parameter
Menu | Parameter | Inpat | Default | (If cdifferent from user input) | Name

} ; } } f
RO17 | Fraction of time spent outdecors (on site) | 2.500E-S1 | 2.500E-01 | -—- | FOTD
RO17 | Shape factor flag, exterrnal gamma ! 1.000E+30 | 1.G0DE+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if F§ = -1}: | | | |
RO17 | Outer annular radius (m), ring 1: | rot used | 5.00CE+01 | - | RAD_SHAPE( 1)
RO17 | Outer annular radius {m), ring 2: | rot use¢ | 7.C71E+01 | -—- | RAD_SHAPE{ 2)
RO17 | Outer annular radius (m), ring 3: | rot usec¢ | 0.COGE+00 | ——— | RAD_SHAPE( 3
RO17 |  Outer annular radius (m), ring 4: | rot used | 0.G0JE+00 | -—- | RAD_SHAPE( 4)
RO17 | Quter annular radins (m), ring 5: | .rot used | 0.00CE+00 | -— | RAD_SHAPE( 5)
ROLY? | Outer annular radius (m), ring 6: | rot usec | 0.00CE+00 | - | RAD_SHAPE( 6)
RO17 | Outer annular radius (my, ring 7: | rot used | 0.00CE+00 | --- | RAD_SHAPE( 7)
R017 |  Outer annular radius (m), ring 8: | not used | 0.00CE+00Q | --- | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.00C0E+00 | .-- | RAD_SHAPE( 9}
RO17 |  Outer annular radius (m), ring 10: | not used | D.000E+00 | --- | RAD_SHAPE(10)
RO17 |  Outer annular radius (m), ring il: | rot used | 0.000E+00 | .- | RAD_SHAPE(11)
RO17 |  Outer annular radius {m), ring 12: | rot used | 0.D0%E+00 | - | RAD_SHAPE (12)

| | I | |
RO17 | Fractions of annular areas within AREA: | | | |
RO17 |  Rirg 1 | not used | 1.003E+00 | - | FRACA{ 1}
RO17 | Ring 2 | not used | 2.732E-01 | —-- | FRACA( 2)
RO17 | Ring 3 | not used | 0.00CE+00 | --- | FRACA( 3)
RO17 | PRing 4 | not used | 0.00CE+00 | --- | FRACA{ 4)
RO17 | Rirg S | rot used | 0.000E+0C | -—- | FRACA{ S)
RO17 | Rirg 6 | not used | D.D00E+0Q | —- ' | ERACA( &)
RO17 | Ring 7 | not used | 0.008E+00 | -—- | FRACA( 7)
RO17 | Ring 8 | not used | 0.00CE+00 | ~——- | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | --- | FRACA(10)
RO1? | Ring 11 | not used | 0.000E+00 | --- | FRACA(i1)
RO17 | ERirg 12 | not used | 0.000E+00 | - | FRACA(12)

I | I I !
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.800E+02 | -— | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | 1.40CE+01 | 1.400E+01 | -—- | DIET(2)
R0O18 | Milk consumption {L/yr) | 2.20GE+01 } 9.200E+01 | --- | DIET(3)
RO18 | Meat and poultry constmption (kg/yr) | €.300E+01 ' 6.300E+01 | --- | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -— | DIET(5)

| Otker seafood ccnsumption (kg/yr}) | not used | 9.000E-01 | - | DIET(86)

| Soil irgestion rate (g/yr) | 3.650E+01 | 3.650E+01 | - | soIL

| brinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | --- | Dwi

| Contamination fraction of drinking water | 1.000E+00 | 1.00CE+00 | -—- | FDOW

| Contamination fraction of household water | 1.C00E+00 | 1-00CE+00Q | -—- | FHHW

| Cortamination fraction of livestock water | 1.GO0E+00 | 1.00CE+00 | --- | FLW

| Corntamination fraction of irrigation water | i.00GE+00 | 1.000E+00 | - | FiRw

| Contamination fraction of aguatic food | not used | 5.00C0E-01 | -—- | FRY

| Contamination fractiorn of plant food |-1 |-1 | G.500E+00 | FPLANT

| Contamination fractior of meat [-1 j-1 | 0.100E+01 | EMEAT

| Contamination fraction of miik [~1 ]-1 i 0.100E+01 | FMILK

| | | I i

| Livestock fodder intake for meat (kg/day) | 6.800E+01 | 6.80CE+01 | --- | LFI5

| Livestock fodder intake for milk (kg/day) | 5.500E401 | 5.50GE+01 | --= | LFI6

| Livestock water intake fcr meat (L/day) | 5.000E+91 | 3.C0CE+01 | - | LwIS
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Summary : EGL Vadose Zone Aralysis

File . : C:\RESRAD_FAMILY\RESRAD\WEC RAL 2YR 2MT.RAD

Site-Specific Parameter Summary (continued)

| | User ] | Used by RESRAD | Pparameter
Menu | Parameter | Input | Defauit | (If different from user input) | Name
} } } f }
RO19 | Livestock water intake for milk (L/day} | 1.6002+22 | 1.800E:02 | --- | LWI6
RO19 | Livestock soil intake (kg/day) | 5.0002-C1 | 5.000E-01 | --- | LSt
RO19 | Mass loading for foliar depcsition (g/m**3) | 1.000E-04 | 1.000E-04 | ——— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.5008-81 | 1.500E-01 | ——— | oM
RO19 | Depth of roots (m) | 9.0002-51 | 9.000E-01 | -—-- | DROOT
RO19 | Drinking water fraction ‘from ground water | 1.000E400 | 1.0C0E+00 | - | FGWOW
RO19 | Household water fraction frem ground water | 1.000E+00 | 1.0CG0E+0C | - | FGWHH
RC19 | Livestock water fraction from ground water | 1.000E+00 | 1.000E+0G | --- | EGWLW
RO1S | Irrigation fraction from ground water | 1.000E400 | 1.000E+0G | --- | FGWIR
! | I ! I
Ri19B | Wet weight crop yield for Non-Leafy (kg/m**2} | 7.000E-01. | 7.000E-01 | -——— | yvi1),
Ri9B | Wet weight crop yield for Leafy tkg/m**2) | 1.500E+30 | ,1.500E+00 | - | Yv(2y
Ri98 | Wet weight crop yield for Fodder {(kg/m**2) | 1.100E400 | 1.100E+00 | --- | v
Ri9B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | -—— | TE(1)
R19B | Growing Season for Leafy tyears) | 2.500E-01 | 2.500E-01 | -— | TE(2)
R198 | Growing Season for' Fodder (years) | §.000E-02 | 8.000E-02 | -— | TE(3)
R1938 | Translocation Factor for Non-Leafy | 1.000E-01 | 1.0008-01 | ——— | TIV(1)
R19B | Translocation Factor for leafy | 1.000E+D0 | 1.000E+00 | -—- | TIv(2)
R19B | Translocation Factor for Fodder | 1.000E+00 | 1.0G0E+03 | - | TIV(3
R19B | Dry Foliar Interception Fraction for Mon-lLeafy | 2.500E-01 | 2.500E-01 | -—- | RDRY (1)
RI9B | Dry Foliar Interception Fraction for Leafy | 2.50GE-01 | 2.5C0E-01 | -—— | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 | - | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | 2.S0GE-01 | 2.5G0E-01 | - | RWET(1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.50CE-01 | 2.5G0E-0%1 | --- | RWET(2)
R19B | Wet Foliiar Interception Fraction for Fodder | 2.500E-0L | 2.5C0E-0L | --- | RWET (3,
R19B | wWeathering Removal Constant for Vegetaticn | 2.C0CE+01 | 2.0COE+0% | --- | WLAM
! | | ! I
Cl4 | €-12 concentration in water (g/cm**3) | not used | 2.0G0E-05 | - | Cl2WTR
Cl4 | C-12 cencentration in contaminated soil (g/g) | not used | 3.0C0E-02 | --- | ci2cz
Cl4 | Fractién of vegetation carbon from soil | rot used | 2.000E-02 | -—- | cseIL
C14 | Fraction of vegetation carbon from air | not used | 9.8C0E-01 | ——— | cair
Cl4 | C-14 evasicn layer thickness in soil (m) | not used | 3.0C0E-01 | -—- | o™MC
Cl4 | C€-14 evasiocn flux rate from soil (l/sec) | not used | 7.0C0E-07 | ~-= | EVSN
Cl4 | C-12 evasion flux rate from soil {1/sec) | not used | 1.000E-10 | - | REVSN
Cl4 | Fracticn of grain in beef cattle feed | not used | 8.0COE-O1 | -—- | avec4
Cl4 | Fracticn of grain in milk cow feed | not used | 2.0C0E-01 | --- | AVESS
| | | | |
STOR | Stcrage times of contaminated: foodstuffs (days): |~- o i . -
STOR |  Fiuits, non-leafy vegetables, and grain | 1.400E+01 | 1.4GO0E+01 | --- ] STOR_T(1
STOR | Leafy vegetables | 1.00GE400 | 1.0CO0E400 | --- | STOR_T(2)
STOR |  Milk | 1.30CE+00 | 1.0COE+00 | -—- | STCR_T(3)
STOR | Meat and poultry { 2.90CE<01 | 2.000E+01 | - | STOR_T(4)
3TOR | Fish | 7.000E+0G | 7.QCO0E400 | -— | STOR_T(S)
STOR | Crustacea and mollusks | 7.00CE+00 | 7.ocbs+oo ] --- | STOR_T(6)
STOR | Well water ] 1.20638+00 | .1.0COE+00 | - | STOR_T(7)
3TOR | Surface water | 1.00CE+0C | 1.0C0E+00 | --- | STOR_T(8
STOR | Livestock fodder | 4.5005%01 | 4.5C0E+01 | --- | STOR_T{9)
1 i I ! ! |
RO21 | Thickness of building foundation (m) | 1.500E-01 | 1.5C0E-01 | - | FLCOR1
‘ RO21 | Bulk density of building fcundatien (g/cm**3) | 2.403E+00 | 2.4C0E+0D | --- | DENSFL
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Summary EGL Vadose Zcne BAnalysis
File C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD
Site-Specific Parameter Summary {(continued)

| | User | | Use¢ by RESRAD | Parameter
Menu | Parameter | Input | pefault | (If different from user input) | Name

: } | f l
R021 | Total porcsity ¢f the cover material | 4.130E-01 | 4.0002-C1 | -- | TpCV
R0O21 | Total perosity ¢f the building foundation | 1.000E-0%1 | 1.000E-C1 | -- | TBFL
R021 | Volumetric water contént of the céver material | 2.650E-02 | 5.000E-32 | -- | PH20CV
RC21 | Volumetric water content of the foundation | 3.060E-02 | 3.000E-02 | -- | PHZCOFL
R021 | Diffusion coefficient for radon gas (m/sec): | | | |
R021 |  in cover material | 7.233e-07 | 2.000E-86 | -- | pIFCVY
R321 |  in foundaticn material | 3.000E-07 | 3.0008-07 | -- | DIFFL
RO21 | in contaminated zone scil | 3.0G0E-07 | 2.0002-06 | -- | pIFCZ
R021 | Radon vertical dimension of mixing (m) | 2.000E+00 | 2.000E+C0 | -- | HMIX
R021 | Average building air exchange rate {1/hr) | 1.500E+00 | 5.000E-CL | - ! REXG
R021 | Height. of the building {(rocm) (m) | 2.3G0E+00 | Z.S00E+00 | - | KRM
RO2: | Building intetior arfea factor | 1.080E+00 | 0.000E+C0O | - | Fal
R0O21 | Building depth below ground surface (m) | 0.0COE+00 |-1.000E+00 | - | DMFL
RO21 | Emanating power of Rn-222 gas | 2.500E-01 | 2.500E-01 | - | EMANA (1
R02! | Emanating power of Rn-220 gas | 1.500E-01 | 1.500E-01 | - | EMANA(2)

J | | ! I
TITL | Number of graphical time peints | €12 | ——- | -- | NETS
TITL | Maximum number of integration points for dosé | 17 | -—- | -- IILYMAX
TITL | Maximum number of integiation poirits for risk | 1 | --- | -~ | KYMAX

i ] I 1 ]

[ T e Py e e S T S T Ty oy L e T

Summary of Pathway Selections

7 -- drinking water ‘active

8 -- 'soil ingestion active
8 -~ radon active

Find peak pathway doses active

Pathway | User Selection

t

1 -- external gamma | ‘active

2 -- inhalaticn (w/o raden) | active

3 -- plant ingestion | active

4 -- meat ingestion | active

5 -- milk ingestion | active

€ -- aquatic foods | suppressed
|
|
|
|
L

EETreery



‘ Contaminated Zone

Area: 80936.00 square nmeters
Thickness: 33.50 meters
Cover Depth: 3.50 meters
Basic

Total Mixture' Sum M(t)
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Summary EGL Vadcse Zome Analysis ’
File C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD

Dimensions Initial Soil Contcentraticns, pClfg

Ra-226 2.500E-02
Te-99 5.750E-01
Th-232 3.000E-02
U-234 2.825E400
U-235 8.250E-02
U-233 4.500E-01

Total Dose TDOSE(t), mrem/yr
Radiation Dose Limit = 2.500E+0l mrem/yr

= Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.

000E+00
TDOSE (t): 4.821E-04 4.3208-04
M(t): 1.928E-05 1.928E-05

Maximum TDOSE(t): 2.931E+00 mrem/yr

3.0008+00

1.000E+01 3.0G0E+01  1.000E+02 3.000E+02 1.000E+03

4.817E-04 4.808E-04 4.781E-04 4.695E-04 1.704E+00 1.761E-03

1.9278-05 1.923E-05 1.912E-03 1.878E-05 6.813E-02 7.046E-05
at ¢t = 246.9 £ 0.5 years

Tctal Dose Contributidns TPOSE(i,p,t) for Individual Radionuclides (i) and Pathways .(p)

As mrem/yr and fFraction of Total Dose At t = 2.463%E:02 yesars

Water Indeperdent Pathways (Inhalaticén excludes rador)

Ground Inhalation Radon Plant Meat Milk Soil
‘Radio-
. Nuclide mrem/yr fracr. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide
Ra-226 2.240E-22 0.0000 0.30CE+00 0.0000 4.4305-04 0.2002 ©.000E+C0 0.0030 0.000E+30 0.0000 0.000E+00.0,0000 0.C0QE+00 0.000C0
Tc-99 0.0008420 '0.06000 O[OOOE+OOf0.00QO G-000E+CD 0.0000 0:000E+00 0.0000 C.C0O0E+C0 0.0000 C.C00E400 0.0000 0.C0CE+00 0.0000
Th-232 5.199E-19% 0.0000 0.00CE+00 0.0000 0.0QO0E+00 0.3000 O;OdOE+CO 0.0080 0.000E+20 0.0000 0.C00E+00 0.0000 O©,00QE+00 0.0000
U=-234 3.243E-24 000600 0.00CE+00 0.0000 6.501E-Q5 0.2000 0.0908+C0 0.00C0 0.000E+30 0.0000 (.000E+00 0.0000 G.000E+00 0.0000
U-23% 1.956E~-31 0.0000 0.003E+00 0.0000 0.000E+00 0.0000 0.0Q002+C0 0.0000 0.000E+00 0.0000 C.000E+CO 0.0000 C.000E+00 0.0000
U-233 6.0982-27 0.D000 0.000E+00 0.0000 2.439E=10 0.8000 ©.000E+30 0.0030  0.000E+00 0.0000 G.000E+00 0.0000 0.000E+00 0.0000
Total 5:2028~-19 .0.0000 0.000E+00 0:0000 4.555E-04 0.0002 0.0005+00 0.0000 0.000E+C0 0.0000 0.CCOE+00-0.0000 0 0.0000

.000E+00
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Summary : EGL Vadeose Zone Aralysis
File : C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p)

As:ﬁrem!yc and Fraction QE Toval Dose At t = 2.469E+02 years

Water Dependent .Pathways

Water Fish Radon Plant Meat Milk All Pathways”

Radic-

‘Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. miem/yr- fract. .mtem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

Ra-226 0.C0CE+D0 0.0302 0.0G0E+00 £.5000 0.000E+00 0.0000 £.000E+00 0.0000 0.Z00E+00 0.0000 OAODOé%OO,D.OOOO 4.490E-04 0.0002
Te-99 2.384E+00 0.8136 0.000E+00 0.0000 G.0C0E+00 0.0000 4.223E-01 0.1441 5.636E~03 0.0019 1.130E-C1 0.0403 2.930E+00 0.9998
Th-232 0.000E+00 0.0800 0.000E+00 C.0000 0.000E+C0 0.0000° C.GOCUE+00 0.0000 C.0O0E+C0 0.0000 0.000E+80 0.0080 5.199E~19 0.0000
U-234 2.000E+00 0.0308 0.000E+00 0.S000 0.0CGOE+C0 0.0080. C.CO0E+00 0.0000 ©.00D0E+Q0 0.0000 0.000E+C0 0.0000 6.501E~06 0.0CCO
U-235 0.000E+00. 0.0300 .0.0COE+0C C.00CO "0.0COE+QO 010000 G.GOCE+00 0.0000 0.GO0E+00C 0.0000 0.000E+G0 0.0000 1.9368-31 0.0000
Uu-238 0.000E+00 0.000C 0.000E+00 £.0000 G.0G0E+GO 0.0080 G.C00E+30 0.0000. C.000E+00 0.0000 0©.000E+30 0.0000 2.439E-10 0.0000

n

Total 2.384E+00 0.8136 0.000E+00 0.00G0 0.0CG0E+00 0.0000 4.223E-01 0.1441 L636E-03 0.0019 1.180E-G1 0.04C03 2.931E+00 1.0000

*Sum of all wdter indepéndent and dependent pathways.

- L — T 3 o o LIz—mrerid
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Summary EGL Vadcse Zone Analysis
File C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR ZMT.RAD
Total Dose Contributicns TCOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fractiocn of Total Dcse At t = 0.DODE+00 years
Water Independent Pathways (Inhalation excludes radon)
Greund Inhalation Radon Plant Meat Milk Soil
Radio- :
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-22€ 1.B04E-22 0.5030 0.QGOE+0Q 5.0000 4.821E-04 1.0000 0.000E+03 $.0000 0.0005+00. 0.0000 2.000E+00 0.0000 0.COOE+00 0.0000
Tc-99 0.000E+CD 0.0000 0.000E+00 0.0000 0.000E+00 0.000J 0.0G0E+00 0.0000 0.000E+00 0.0000 .0.00CE+00 0.0000 0.00CE+00 0.0000
Th-232 2.550E~21 0.0000 G§.CDCE+00 0.0000 .0.000E+00 C.0000 0.080E+00 0.0090 C.000E+00 0.000C 0.00CGE+00 0.00CC 0.00Q0E+00 0.0000
y-234 1.325E-29 0.0000 3.500E+00 0.0030 3.5428-11 $.0000 0.0D0E+30 0.0000 0.00CE+0Q ©.0000 0.000E+00 0.000C 0.000E+00 0.0000
U-235 0.000E+D0 0.030G 0.0D0CE+00 0.0G00 C.000E+CO 0.0000 C.Q00E+D0 0.0000 0.000E<00 §.00006 0.000E+00 0.0000 0.000E+00 0.0000
U-238  4.095E-27 0.0C03 0.0D00E+00 0.0000 3.998£-18 0.0000 0.003E+00 0.0000 0.000E+0C 9.0000 -0.000E+00 0.0000 0.0C0E+00 0.0000
Total 2.731E-21 5.0000 0.0C0E+00 0.000C 4.821E-04 1.0000 0.000E+0C 0.0000 0.000E+00 0.0000 G.000E+00 0.00G0 0.C00E+00 0.0000
Tetal Dose Contributions TDOSE(i.p,t) for individual Radionuclides (i} and Pathwavs {p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Depéndent Pathways
Water Fish Radon Plant Meat Milk All Pathways®
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/vr fract. arem/yr fract. mrem/yr .fract. mrem/yr fract. mrem/yr fract.
Ra-226 0.0002+00 0.0000 O.COCE+C0 0.00C0 0.000E+00 2.0000 0.0C0E+C0 0.0000 O.COOE+00 0.080G 0.00QE+00C 0.0000 4.821E-04 1.0003
Tc-99 0.00CE+00 0.0000 0.300E+00 0.0000 0.050E+(D 0.00C0 0.GD0E+50 0.0000 0.C00E+00 ©.000C 0.000E+00 0.0000 0.00DE+0C 0.0000
Th-232 0.00CE+00 0.000C 0.003E+00 0.0000 0.000E+00 0.00G0 G.COGE+00- 0.0C00 0.00CE+00 G.0000 0.000E+00 0.0000 2.S50E-21 0.0000
U-234 0.COCE+00 0.0202 0.000E+00 0.0000 0.000E+30 0.0000 ©.COCE+00 0.0000 0.C0CE+0C £.6000 0.000E+00 $.0000 3.542E-11 0.0000
U-235 0.000E+00 G.0000 0.000E+00 0.000C 0.000E+00, 0.0000 $.D00E+00 0.0000 0.000E+00 0.5000 0.000E+00 0.0000 .0.000E+00 0.0000
u-238 0.000E+00 ©.30CO 0.000E+00 0.0000 0.COQ0E+00 0.0C0C 0.000E+0C €.0000 0.0C0E+0Q 0.0000 0.000E+C0 0.0000 3.938£-18 0.0000
Total 0.0C0E+00 0.0000 G.0005+00 0.0000 0.000E+00 (.0000 0.000E+00 £.0000 0.0002+50 0.0000 0.COOE+00 0.0000 4.821E-04 1.0000
*Sum of all water independent and dépendent pathways.
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Summary : EGL Vadose Zone Analysis

File : C:\RESRAD_FAMILY\RESRAD\WEC RAI ZYR 2MT.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual ‘Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At L = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

I Ground ' Inhalation Radon plant Meat Milk Soil
Radio~ .

Nuclide meéem/yr fract. nrem/yr ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra~226 1.805E-22 0.0000 0.000E+0C 0.5000 4.820E-C4 1.0000 G.00CE+00 0.0000 G.000E+00 0.0000 0.GOOE+00 0.0000 0.0COE+Q0 0.0000
Tc-%9 0.000E+00 £.0000 0.000E+00 0.00C0 0.0COE+CD 0.0000 0.COCE+00 0.0000 ©.000E+00 ¢.0000 0.0COE+00 9.0000 0.0CGOE+00 0.C000
Th-232 1.566E-23 £.0000 0.0C0E+00 0.0000 0.0CO0E+GD 0.0030 €.CO0E+00 0.0000 G.000£+C0 0.0000 0.0Q0E+0O O.GOOO. 0.0COE+Q0 0.C000
U-234 9.286E-29 0.0000 0.0C0E+00 0.2060 2.479E<10 0.0050 ©.CO00E+00 '0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235% 0.000E+00 £.0000 0.000E+08 3.3000 0.0C0E+CD 0,0080 0.CGDOE+30 0.0000 GC.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 4:;101E-27 0.0000 ©0.0Q0E+0D 3.0000 5.9%7E-17 0.0000 0.0Q0E+00 0.0000 0.000E+00 0.0080 0.0SOE+6O 0.0000 0.000E+00 ©.0000

Total 1.584E-20 5.0000 0.000E+0C 0.0000 4.820E-04 1.0000 O0.0D0E+30 0.0000 0.0CO0E+00 0.0000 0.0C0E+0Z 0.0003 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fractlon of Total Dese At t = 1.000E+00 years
Water Dependent Pathways

Water Fish Radon Flant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/vr fract. arem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract.

‘ R2-226 0.J03E+0C

0.0008 0.000E+0G ¢.0000 0.D00E+0C CG.CG000 0.0COE+00 0.3000 0.000E+00 $.0000 0.000E+0C 0.0000 4.320E-04 1.0000
Tc=99 0.J0CE+00 0.0000 0.000E+00 0.0000 0.D00E+0Z (.0Q000 ©0.000E+00 5.G000 0.000E+00 3.0000 0.00CE+00 0.0000 ©0.000E+00 0.0000
Th-232 O0.COJE+0G 0.0000 0.000E+00 ¢.0000 0.000E+0C C.0000 0.000E+00 3.C000 0.000E+00 3.0000 0.000E+00 0.0000 1.566E-20 0.0000
U-234 0.303E+00 0.000C 0.000E+0C G.0000 ©.000E+0C ©.0000 0.000E+03 3.6000 0.000E<0C 0.0000 0.000E+00 0.0000 2.479E-10 0.0000
0-235 C.C00E+00 0.000C 0.000E+00 ¢.000C 0.000E+0C (.0000 0.0G0E+00 0.C000 0.0Q0E+0C 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000
U-238  C.20QE+0C 0.0C00 0.0C0E+00 ¢.000C 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+0C 5.0000 0.000E+00 0.0000 ' 5.997E-17 0.000¢C

Total C.00JE+00 0.0000 0.000E+00 G.0000 0.000E+00 0.0005 0.000E+0C 0.0000 0.000E+00 0.0003 0.00CE+00 0.0000 4.820E-04 1.0000

*Sum of all water independent and dependent pathways.
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Summary : EGL VYadcse Zore Analysis
File : TiNRESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.EAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}

‘ As mrem/yr and Fraction of Total Dose At - = 3.0008+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide nrem/yr fract. mrem/yr fract. mren/yr fract. meen/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra-226 1.808E-22 0.000C 0.0GOE+0C C.0000 4.817E-04 1.000C 0.0Q00E+0C 0.0000 0.000E+00 0.0000 0.000E+G0 0.0G000 0.000E+00 0.0000

Tc~99 G.0CCE+00 0.0003 0.0C0E+0C 0.5000 0.000E+00 C.0008 0.000E+0C 0.0000 0.00CE+00 0:0000 0.CO0E+00 0.0000 0.000E+00 0.0000

Th-232 €.23%E-20 0.0009 0.0COE4G0 0.00CG0 0.0COE+0C C.0000 0.000E+03 T.0C0G0 0.0COE+CO 0.0000 ©.000E+00 0.0000 '0.0005+00 0.0000

U-234 4.919E-2¢ €.0000 ©.0CO0E+GO 0.00C0° 1.310E-0% C.C000 0.0J0E+00 0.C0GO0 0.0COE+00 0.0000 §.COOE+0Q 0.0000 '0.CO00E+00 0.0000

U-235 0.000E+02 $.C000 0.0002+50 0.0050 O0.0CO0E+00 0.0000 0.0C0EH0D 0.C0C0 0.0002+00 0.0000 ©.C00E+00 0.0020 ©.COQ0E+00 0.0090

y-228 4.114E-27 0.C030 0.0Q0E+30 0.0000 6.997E-15 0.0000 0.000E+00 0.0000 (©.0003+00 0.0000 0.000E+C0 0.000C6 0.000E+00 0.0000

Tctal §.257E-20 0.0000 0.300E+00 0.00600 4.E17E-04 1.0000 0.COOE+30 0.0000 ©.000E+00 0.0000 ©.000E+00 0.0000 0.00CE+00 0.0000

Total Dcse Contributions TDOSE(i,p,t) fer Individual Radionucliides (i) and Pathways (p)
As mrem/yr and Fraction of Total Ddése At t = 3.000E+00 vears
Water Dependeat Pathways
Water Figh Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
.La-zzs 0.0GOE+00 0.0000 0.DJQ0E+0D0 0.0300 0.COQE+00 0.0000 2.COOE+00 .0.0000 {.C0GE+00 0.0002 0.009E+00 0.0000 4.817E-04 1.0000

Tc-99 0.000E+50 0.0000 0.D00E«00 C.0000 0.00CE+00 0.0000 0.COSE+00 0.0000 0.000E+00 0.0000 0.000E<00 ¢.0C00 0.000E+0C 0.0000

Th-232 0.000£+00 0.0C0G 0.000E:00C 0.000C .0.000E+00 0.0300 0.00CE+00 0.030C 0.000E+0G C.0000 0.0C0E+00 ¢.0C00 6.239E-20 0.0000

u-234 G.Q00E+00 0.000C 0.000E+00 G.GO00D 0.000E+00 0.0000 0.000E+00 G.0000 0.000E+00 0.C000 0.00DE+00 $.0000 1.310E-09 0.0000

U-235 C.000E+00 0.0300 0.0Q0E+00 2.0000 '0.000E+00 0.G00C 0.000E+0C G.0000 0.000E+0C 0.20G0. 0.0COE+03 0.0000 ©0.000E+00 0.0000

U-238 C.CO0E+00 0.0003 0.000E+00 2.3000° 0.0008+00 0.0003 0.0C0E+00 ¢.0003 0.000E+00 0.00CO 0.0COE+00 £.0000 6.927E-15 0.0000

Total 0.00JE+00 0.00060 ©0.000E+00 0.0000 0.000E+Q0 0.3000 6.0008+00 3.0000 0.000E+0D 0.0050 0.000E+00 0.0000 4.817£-04 1.0000

*Sum of all water incependent and dependent pathways.




RESRAD, Versicn 6.4 T% Limit = 180 days 12/23/2009 12:19 Pace 13

Summary : ECL Vadose Zone énalysis

File t C:\RESRAD_FAMILY\RESRAD\WEC EAI 2YR 2MT.RAD
. . Total Dose Contributions TDOSE(i,p,t) for Incividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Tota: Dcse At t = 1.000E+D1 years

Water Indspendent Pathways (Tnhalation excludes “radon)

Ground fnhaiation Raden Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr friéct. - mrem/yr {ract. mren/yr fract. -mrem/yr fract.

Ra-226 1.819E-22 0.0000 0.0C0E+00 0.0030 4.807E-~04 1.0000 0.000E+00 0.0C0C D0.DOCE+00 0.030¢ 0.800E+00 0.0000 -0.000E+D0 0.0000

€-99  0.0O0CE+00 0.0000 0.000E+G0 0.0000 0.0C0E+CO 0.060G 0.00CE+00 0.0800 0.000E+00 ¢.0600 0.C00E+00 0.0000 0.00CE+00 0.0000
Th-232 2.246E-19 0.0000 0.030E+00 9.0030 0.000E+C0 0.0000 0.00GE+DO 0.0000 0.CO0E#DO 0.0COC 0.0DOE+DG 0.0000 ~0.000E+00 0.0000
U-234  4.437E-27 06.0003 0.0COE+00 0.0020 1.172E~C8 0.0000 ¢.SDCE+DQ 0.0000 ©.Q00E+00 0.0000 0.0008+00 0.0030 0.COOE+00 0.0000
U-235  C.000E+00 0.0003 0.0C0E+00 0.0000 0.000E+00 0.0000 C.COGE+00 0.0000 0.0G00E+00 0.0000 G.000S+00 0.0030- 0.00CE+00 0.0000
U-238  4.138E-27 0.0000 0.000E+03 0.05000 1.856E~14 0.00GC 0.GOCE+Q0 0.0000. 0.0008+00 0.0000 C.COOE+00 0.0000 C.0D0E+00 0.0000

Total 2.347E-19 '0.000C 0.000E+00 $.0000 4.8C8E-04 1.0000 0.000E+00 0.0050 0.000E+00 ©.0000 0.0C0E+00 0.C000 0.0008+00 0.0000
Total Dose Contributions TDOSE (i,p,t) for Individial Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dcse At G = 1.0008+01 ?ears
. Water Dependent Pathways

Water Fish Raden Plant Meat: Milk All Pathways*
Radio- :

Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. amrem/yr fract.
.Ra—226

000E+00

0.CO0E+00 0.G000 0.0380E+00 0.000C 0.000E+50 0.0000 O3.CO0E+00 0.0000 © 0.0000 ©.00DE+00 0.0000 4.807E-04. 1.0000
Tc-$9  §.00CEY00 0.0000 0.000E+00 0.0000 0.000E+00 G.0000 ©.000E+00 .0.0000 5.0DOE+30 0.0000 §.0DDE+00 0.0050 0.000E+00 0.0000
Th-232 0.COGE+D0 0.0000 0.000E+G0 §.00G0 §.0COE+00 0.0000 0.000E+00 0.0000 C.C00£+00- 0.0000 ©.0D0E+00 0.0000 2.346E<19 0.0000
U-234  0.000E+00 0.0000 .0.C00E+00 D.0000 0.0COE+00 0.0000 ¢.0GDOE+CO 0.0000 C.000E+00 0.0000 ©.000E+00 0.0000 1.1728-08 0.0000
U-235  5.00CE+00 0.030C 0.0COE+0C 2.0000 0.000E400 0.0000 ©.0DOE+Z0 0.0000 G.080E+00 0.0080 0.000E+00° 0.0000 0.000E+00 0.0000
U-238  5.00CE+00 0.08DC (.0Q0E+QC 0.0000 0.0Q0E+00 0.0000 0.GO0E+C0 0 0.0000 0.0C0E+0D 0.0000 1.856E-14 0.0000

.0000 0.000E+CD

Total ¢.000E+00 0.0000 0.000E-0C 0:0000 0.000E-03 C.C000 Q.0CO0EXCO

0.0000 0.030E+00 0.20C0 0.00DE+Q0 0.0000 4.808E-04 1.0000

*Sum of all water independent and dependent pathways.
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Summayy : EGL VadoSe Zone Analysis

File : C:\RESRAD_FAMILY“RESRAD\WEC RAI 2YE 2MI.RAD
y Total Dosé Contributidhs TDOSELL,p,t) for Individual Radicndclides (i} and Pathways (p)

L ’ As mrem/yr .and Fraction of Tctal Dose At t = 3.000E+0l vyeoars
Water Incependent Pathwdys (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio- -

Nuclide wmrem/yr fract. mrem/yr ‘fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
Ra-226 1.852E-22 0.00G0C 0.000E+0C G.C000 4.780E-04 0.9998 0.000E+400 0.0000. 0.080E+00 (.0000 0.000E+00 9.0000 0.0COE+00 0.0000
Tc-93  0.000E+00 0.0000 0.00CE+00 0.0000 '0.000E<0C ©.G0G0 .0.030E+00 0.3000, 0.0C0E+00 0.0000 0.000E+00 3.0000 0.000E+00 0.0000
Th-232 3.923E-19 0.000¢ 0.J0CE+00 0.GJ0C 0.000E-0C 0.0000 0.030E+00 0.0000 0.000E+00 0.3000 0.000E+00 5.0000 0.000E+00 0.0000
U-234 3.829E~25 0.0000 92.COCE+00° 0.030G 9.883E-0€ 0.0002: 0.090E+00 0.3000 0.000E+0C 0.0000 0.000E+0C 0.0000 0:000E+00 0.00C0.
0-235 0.Q00E+00 0.0000 ©£.00CE+#00 0.030C '0.000E+00 ¢.0000 0.0C0E+00 ©.0060 ¢.000E+0Q 5.0000 ©0.000E4+00 G.0000 0.000E+00 0.0000
U-238 4.287E~-27 0.0000 £.000E+00 0.000C 4.542E-13 §.000C8 -0.0COE+0C 0.0000 0.009E+DC 0.0000, 0.000E+0C 0.0300 0.000E:00 0.0000
Total 3.925E~19 0.00006 0:C00E+00 0.0000 4.781E-04 1.0000 0.000E<0C G.0000 0.0D0CE+0C 0.0000 0.000E+00 0.0000 0.00CE+0CG 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i} and Pathways (p
‘As mrém/yr and Fraction of Tbtal Dose At t = 3.000E+01 vyears
Water Deperident Pathways
Water Fish Radon | Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yt fract. Tmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

. Ra-226 C.GOOE+DC 0.000C 0.00DE+00.0.0000 0.000E+08 C.0000 0.0008+00 '0.0000 0.000E+0D 0.0000 0.0COE+00 0.0000 4.780E-04 0.9998

T;-QB G.000E+00 0.000C: 0.000E+0C0 0.GD00 O:OOOE-OG C.COOQ' 0.000E+CD 0.0000 0.0C00E+00. 0.00C0  0.0COE+00 {:0000 O0.0C00E+00 0.C000
Th-232 (.000E+00 0.000¢ 0.900E+00 0.000C "0.000E+00 §6.0000 0.0C0ECO 0.50G0  0.0COE+GD 0.300¢ 0.000E+Q0 0.0000 3.923E-19 0.0000
U-234 0.000E+00 0.0000 0.000E+0Q0 0.0000 0.000E+00 0.0000 0.050E+00 0.00G0 0.QGOE+00 0.0000 0.000E+0C 0.0000 9.883E-08 0.0002
u-235 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.G0D00 0.0C0E+00 0.0000 0.0C0E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+C0 0.0000 C.000E+00 0.0000 0.000E+00 0.000C 0.0CGOE+00 0.0000 0.0Q0E+00 C.C000 0.000E*00 0.0000. 4.542E-13 0.0000
Total 0.0CGOE+00 0.0080 0.GOOE+30 0.0000, 9.000E+00 0.0308° 0.000E+08 0.0000 ©0.000E+Q0 0.00D0C 0.000E+0C 0.0000 4.781E-04 1.0000
*Svim cf -all watef independert and dependent pathways.




RESRAD, Varsion 6.4 T Limit = 180 days 12/22/2009 12:19 Page 21

Summary : EGL Vadose Zone Apalysis

File : C:\RESRAD_FAMILY\RESRAD\KEC RAI 2YR 2MT.RAD
Total Dose Contributions TDOSE({i,p,t) for lndividual Radionuclides (i)} arnd Pathways ({(p)
As mrem/yr and Fraction of Total Dcse At t = 1.000E+02 years

Water Independent Pathways {Inhalation exciudes radon)

Gréund Inhalation Radon Plant © Meat Milk Soil

Radio~ -

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract.
Ra-226 1.9§9E-22 0.0000 ©.000E+CO0 0.0000 4.685E-C4 0.9977 0.000E+00 0.0000 0.000E+00 G.0000 0.00DE+0C 0.0000 0.000E+0J 0.0000
Tc-99 0.0COE+00 0.0000 0.000E+00 0.0030 0.000E+00 0.0000 0.0005+00 0.0000 ©0.000E+00 ©.0000 0.000E+00 ©.0000 ©0.000E+0C 0.0000
Th-232 4.410E-13 0.0030 (.QC0E+00 2.0000 0.000E+00 $.C000 0.0CDE+20 0.0000 C.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000
U-234 4.509E-25 0.0000 0.000E+0D -0.0000 1.073E-06 3.0023 0.0C0E+C0 0.0050 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000
u-235 0.000E+03 2.C000 0.000E+00 £.S000 0.00DE+0C 0.0000 ©0.0COE+00 0.0000 0.C00E+00 0.000C 0.00CE+00 0.000C 0.000E+00 0.0000
U-238 4.779E-27 0.0000 O0.000E+00 £.0000 1.528E-11 0.0000 O0.000E+00 0.00C0 0.0C0E+30 0.000C 0.COCE+00 0.0000 ©.C00E+00 0.0000

©

Tetal 4.412E-19 0.0000 0.000E+00 0.000C 4.695E-04 1.0000 0.000E+00 0.3000 0.000E+Q0 0.0000 .COOE+00 .0.0000 ©.COGE+00 0.0000

Total Dose CZentributions TDOSE(i,p,t) fcr Individual Radionuclides (i) and Pathwdys (p)

As nréem/vyr and Fraction c¢f Tetal Dose At t = 1.000E+32 years

Water Deperdent Pathways

vlater Fish Radon ~ Plant Meat Milk All Pathways*

Radio-

‘ Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract.

Ra-226 0.0CQE+00 0.0030 0.000E+CO0 0.00G0 0.0GOE+00 0.0000 ©.0C0E+00 0.0080 G.000E+00 0.0000 0.000E+00 0.0600 4.68%E-04 0.9977
Tc-99  0.000E+00 0.0000 0.0COE+00 9.0000 0.000E+<0C 0.400D €.0COE+00 0.0000 0.C00E+30 0.0G00 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 0.000E+0C 0.0000 O0.0C0E+00 0.0000 O0.0Q0E+0C €.0008 0.0COE+00 0.3000 0.CO00E+CO 0.0000 <.000E+00 0.0000 4.410E-19 o.oooof
U-234  D.000E+0G 0.0000 0.000E+0C 0.0000 0.000E+00 0.000C 0.000E-0C 0.G0CO 0.0CGOE+00 0.0000 " 0.000E+00 0.0000 1.073E-06 0.0023
U-235  0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.00C0 0.000E+00 0.0000 C.C00E+00 0.0000
U-228  0.000E+0G 0.0000 0.000E+00 0.0060C 0.00CE+00 0.000C 0.000E+0C 0.0000 0.000E+00 0.0080 ©.000E+00 0.0000 1.628E-11 0.0000

Total 0.CO0E+00 0.0200 0.000E+00 0.000C 0.0GO0E+00 0.0000 9.000E+0C 0.0C00 0.0Q0E+0C 0.C000 0.0COE+CO 0.0000 4.695£-04 1.0000

*Sum of all water ‘independent and dependent pathways.




Versicn 6.4 Th: Limit = 180 days ¥2/2372009 12:1% Page 22

RESRALD,
Summary EGL VYadose Zone Analysis
File T:\RESRAD FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD
Total Dose Contrikbuticns TDOSE(i,p,t) for Individual Radionuclides (i} and Fathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.0002402 years
Water Independent Pathways (Inhalation excludes radon)
Greound Inhalation Radcn Plant Mea:t Milk Soil
Radic-
Nuclide mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-226. 2.347E-22 0.0000 0.000E+00 0.0000 4.422E-04 0.0003 0.000E100 0.0000 0.0G0E+0D 0.0000 0.00CE+00 0.0000 0.003E+00 0.0000
Tc-99 0.COJE+00 0.0000 0.000E+00 6.000C 0.00CE+00C 0.0000 0.000E+00 ©.0000 0.0C0E+0D 0.0000 0.000E+00 0.0000 0.00QE+00 0.0000
Th-232 5.518E-19 0.0000 0.000E+00 0.000C 0.005E+00 0.0000 0.0COE+0D 0.00060 0.0GOE+0D 0.0000 0.00CE+00 0.030C 0.000E+0C 0.0000
U-234  5.989E-24 0.0000 0.000E<00 0.0000 9.590E-06 0.0000 0.020E+00 0.0000 G.0COE+0C 0.5000 0.00CE%00 0.0000 0.0G0E+00 0.0000
U-235 2.660E-31 0.0000 0.0C0E+0C 0.0008 0.000E+0G 0.0000 0.0C0E+00 0.0000 0.000E+00 9.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 §.714E~27 0.0000 0.000E+0C G.0000 4.377E-1G 0.0000 0.0C0E+C0 0.0000 0.000E+00 0.C000 0.000E<00 0.0800 0.000E+00 0.0000
Total $.521E-19 0.0000 0.0GOE+00 0.0DO0 4.518E-04 G.GOG3 0.000E+00 0.0050 0.0C0E400 9.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.00CE+02 years
Water Dependent FPathwavs
wWater Fish Radon Plant Meat Milk all Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract, mrem/yr fract. nrem/yr fract. mrem/yr fract.
Ra-226 0.000E+00 2.0030 0.0C0E+Q0 0.£000 0.0CDE+00 0.8000 0.000E+00 0.00C0 C.0COE+0D 0.0000 0.000E+00 0.0000 4.422E-04 0.0003
Tc-99 1.386E+400 0.8134 0.Q80E+00 Q.pQOO 0.0COE+00 0.0000 2.456E-D1 0.1441 3.2B4E-03 0.0019 6.867E-02 0.0403 1.704E+00 0.9997
Th-232 0.0G0E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.2000 €.000E+30 0.0000 0.000E+G0 0.0000 G.000E+00 0.0000 5.518E-19 0.0000
U-234 0.0C0E+00 0.0000 ©.000E+00 35.00G0 0.0C0E+00 0.0030 0.000E+00 0.0000 C.Q00E+GO 0.0030 0.00DE+00 0.0000 9.590E-06 0.0000
U-235 0.0C0E+C0 0.0000 (.00QE+CO 9.0000 0.0GOE+00 0.0000 ¢.000E+00 0.0000 OG.G00E+00 0.0030 0.0COE+00 0.0000 2.660E-31 0.0000
U-238 0.000E+00 0.0000 G5.CO00E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 §.0D0S400 0.0000 0.000E+00 0.0000 4.377E-10 0.0000
Total 1.386E+C0 0.8134 {.Q00E+00 0.0000 0.0Q0E+00 0.0000 2.456E-01 0.1441 3.284E-03 0.0019 6.867E-02 0.0403 1.7C4E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : EGL Vadose Zcne Analysis

File : C:\RESRAD. FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD
Total Dose Contributions TOOSE (i,p,t) for Individual Radicnuclides (i} and Pathways (p)
As mrem/yr and Fractior of Total Dose At t = 1.000E+03 years

: Water Independent Pathways (Inhalation excludes radon)

*Sum of all water independent and dependent pathways.

Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra~226 4.336E-22 0.0000 O0.000E+00 G.0000 3.635E-04 0.2064 0.0COE+00 0.0000 0.0COE+00 0.0000 {C.000E+30 0.0000 0.0008+00 0.0000
Tc-99 0.003E<00 0.0000 O0.00OE+03 ¢.0000 ©¢.000E+00 0.0000 0.0Q0E+CO 0.0000 0.0C0E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000
Th-232 1.209E-18 €.0000 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.000E+00 0.006C0 0.0COE+00 0.0000 0.0002400 0.0000 €.000E+00 0.0000
y-234 1.278E-22 ©0.0000 0.0COE+0D 0.0000 1.072E-04 ¢.0609 0.000E+00 0.0000 0.0C0E+00 2.0000 C.000%+00 0.0000 ¢.000E+Q0 0.0000
U-235  3.052E-30 0.0003 O0.000E+00 0.0008 0.000E+00 G.0008 ©.0GDE+00 £.0000 0.0CDE+00 0.0050 0.0C0E+G0 0.0000 0.000E+00 0.0000
U-238 3.876E-26 0.000C 0.000E+00 €.0000 1.562E-08 0.0000 0.000E+02 0.C000 0.0COE+00 0.0000 0.0J0E+00 0.0000 0.0C0E+00 0.0000
Total 1.210E-18 0.0000 O©.000E-0C 0.0300 4.708E-04 0.2673 0.000E+0C 0.0000 0.000E+00 0.0000 0.0C0E+00 0.C000 0.0C0E+00 C.0000

Total Dcse Centributicns TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
As miem/yr and Fraction ¢f Tetal Dose At t = 1.0CO0E+C2 years
Watver Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-
Nuclide mrem/yr fract. mrem/yt fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrern/yr fract.
‘-225 0.000E+30 0.0000 0.00CE+00 0.0000 0©.CO0E+00 0.0000 C.000E400 0.0000 0.S00E+00 0.0C00 0.000E+00 0.0000 3.636E-04 0.2064
© Tec-99 1.050£-83 0.5961 0.C00E+0C 0.0000 O0.COOE+20 0.0050 1.860E-04 0.1056 2.487E~06 0.0014 5.201E-05 0.029% :.291E-03 0.7327
Th-232 0.000E+C0 0.0000 0.COOE+00 0.0000 ©.GDOE+50 0.00G0 0.0G0QE+00 0.0000 O.C0C0E+30 0.0000 9.SO0CE+00 0.0000 1.209E-18 0.0000
U-234 0.000E4+C0 0.0000 $.00CE+00 0.0000 ©.000E+G0 0.50C0 0.000E+00 0.0000 0.00GE+C0 0.000¢ 0.COCE+00 0.0080 1.072E-04 0.0609
U-235 0.000E+00 0.0000 C.00O0E+30 0.0000 G.CO0E+00 0.0000 0.000£+00 0.0000 C.00QE+C0O 0.0000 O0.GOCE+00 0.0000 3.052E-30 0.0000
U-238  0.C00E+00 0.0090 0.000E+C0 0.0000 (.000E+00 0.C0C0 0.000E400 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 1.662E-08 0.0000
Total 1.050E-03 0.5961 G.CG00E+00 9.0080 0.000E+00 ©.5000 1.860E-04 0.1055 '2.487E~06 0.0014 5.201E-05 0.0295 1.761E-03 1.0000
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Summary EGL Vadose Zone Analysis:
File H C:\RESRAD_FAMKLY\RESRAD\WEC RAI 2YR Z2MT.RAD
Cose/Scurce Ratios Summed Cver All Pathways
Parent and Progeny Principal Radionuclide Contribeticns Indicated
Parent Product Thread DSR(j,t) At Time in Years (mrem/yr}/{pCi/g)

(1) {3} Fraction  0.J0CE+0Q0 1.0CDE+00 3.00CE+0{ 1.0002+5i 3.000E+01 1.020E4C2 3:000E+02 1.000E+03
Ra-226+C Ra-226+D  1,000E+00 1.$92€E-02 1.928E-02 1.927E~02 1.9238-02 1.312E-02 1.874E-02 1.769E-02 1.454E-02
Ra-226+D  PFb-210+D 1.000E+0G 4.323E-32 1.192E-31 2.70€E-31 7.380E-31 1.667E-30 2.837E-30 3.738E-30 8.329E-30
Ra-226+D  YDSR{j) 1.926E-02 1.928E-02 1.927E-02 1.923E-52 1.912E-02 1.874E-C2 1.769E-02 1.454E-02
Tc-99 Tc-99 1.000E+03 0.000E+00 0.0GOE+00 0.000E+0C C.000E+CO 0.000E+00 0.000E+00 2.524E+00 1.912E-03
Th-232 Th-232 1.000E+00 D.J0CE+00 0.0CO0E+00 0.000E+00 (.Q005+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00
Th=-232 Ra~228+D  1.000E+07 1.508E-24 4.300E-24 8.390E-24 1.896E-23 2.652E~23 3.0317E~23 4.054E-23 1.140E-22
“Th-232 Th-228+D  1.0CG0E+0C 8.501E-20 5.221E-19 2.08CE-18 7.819E-18 1.308E-17 1.470E-17 1.839E~17 4.031E-17
Th-232 LDSR{5) 8.501E-20 5.221E-19 2.080E-18 7.8195-18 1.308E-17 1.470E-17 1.839E-17 4.031E-17
U-234 U-234 1.000E+00 0.000E+0C ©.030E+00 0.000E<0S ©.00CGE+00 0.D00E+0$ 0.000E+00 0.000E+00 0.000E+00
U-234 Th-230 1.000E+00 0.000E+0C 0.0Z0E+00 0.000E+00 G.000E+00 0.000E+0C 0.000E+00 0.D00E+00 0.000E+0Q
U-234 Ra-226+D 1.000E+00 1.254E-11 §.775E-11 4.838E-10 4.149E-09 3.493E-08 3.798E-07 3.395E-06 3.794E-05
U-2314 Pb-210+D  1.000E+00 1.313E-41i 1.959E-40 2.259E-39 5.744E-38 1.255E-36 3.310E-35 5.743E-34 2.017E-32
uU-234 £DSR () 1.254E-11 €.775E-11 4.538E-10 4.149E-09 3.498E-08 3.798E-07 3.395E-06 3.794E-05
U=2354D U-2354D 1.080E+00 1.591E-39 1.5858-39 1.503E-3% 1.630E-39 1.710E~39 2.024E-39 3.276E-39 1.767E-38
U-2354D, Pa-231 1.000E+00 5.881E-39 1.768E-28 4.141E-38 1.260E-37 3.810E-37 1.445E-36 6.463E-36 8.803E-35
U~235+D AC-227+D  1.000E+00 3.844E-35 2.670E-34 1.387E-33 1.169E-32 8.424E-32 6.057E-21 3.224E-30 3.699E-29
U-235+D TDSR (9} 3.845E-35 2.670E-34 1.388E-33 1.169E-32 8.424E-32 6.057E-31 3,224E-30 3.699E-29

.u—zss U-238 5.400E-05 0.000E+0C G.000E+G0 0.000E+00 C.000E+30 0.000E+0C C.000E+GC 0.000E+00 0.000E+00
y-238+D U-2384D 9.999E-01 9.099E-27 9.113E-27 9.141E-27 9.240E-27 9.527E-27 1.060E-26 1.440E-26 9.208E-26
U-238+D U-234 9.999E-01 0.000E+03 C.000E+C0 0.000E-00 C.C00E+CO 0.000E+0Q 0.000E+30 0.000E+00 0.D0CE+00
U-238+D Th-230 9.999E-01 0.000E+03 $.000EZ+00 0.000E+00 C.C0O0E+00 0.000E+0C 0.0J0E+0 0.00CE+00 0.000E+00
U-238+D Ra-226+D  9.939E-01 8.885E-13 1.3335-16 1.555E-15 4.125E-14 1.009E-12 3.61BE-11 9.728E-10 3.894E-08
U-238+D Pb-210+4D  9.999E-01 0.000E+00 G.000E+C0 S5.605E-45 4.358E-43 2.836E-41 2.644E-39 1.505E-37 1.903E-35
U-238+D $DSR () 8.885E-18 1.333E-16 1.555E-15 4.125E-14 1.009E-12 3.618E-11 9.72B8E-10 3.694E-08
The DSR includés contributions from asscciated (half-life $ 180 days) daughters.

Single Radionuclide Scil Guidelines G(i,t) in pCi/g
Basic Radiaticn Dose Limit = 2.50CE+0l mrem/yr

Niclide

(i) t= 0.00CE+0C  1.000E+00  3.000E+30  1.000E+01  3.000E+01  1.CDOE+02  3.D0CE+0Z  1.000E+03
Ra-226€ 1.296E+03  1.2878+03 - 1.298E+83  1.300E+03  1.3C8E+03  1.334E+03  1.413E403  1.719E+03
‘Tc-99 *1.697E+1C  *1.6978+10 *1.697E+:0 *1.697E+10 *1.6%7E+10 *1.697E+10  2.3903E+00  1.308E+04
Th-232 *1.097E+05 *1.0%7E+05 *1.037E+05 *“1.097E+05 +1.0$7E+05 *1.097E+05 *1.C97E+05 *1.097E+0S
U-234 C5.247E+09  *6.247E+0S 6.247E+09  6:025E+09  7,145E+Q03  6.583E+07  7.365E+06  6.588E+05
U-235 *2.161E406 *2.161E+0€ *2.151E+06 <“2.161E+06 +2,161E+0& *2.161E+06 *2.161E+06 *2.161E+06
U-238 ©3.361E+05 *3.-361E+05 *3.361FE+05 ¢3.361E+05 <3.361E+05 *3.3818+05 *3.261E+05 *3.361E+05

*At specific activity limit
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Summary : EGL 'Vadosé Zone Analysis
File : C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/ (pCi/g)
‘ and Singie Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dcse = 246.9 % 0.5 years
Nuclide Initial tmin DSR (i, tmin) G(i,tmin)'DSRli,tmax) Gii, tmax)
(i} (pCi/g) {years) tpCi/g) (pCi/qg}
Ra-226 2.500E-02 0.G0OCE+00 1.928E-02 1.296E+C3 1.7968-02 1.392E403
Te-99  §.750E-01  246.9 % 0.5 4.541E+00 5.759E+00 4.341E+00 5.759E+00
Th-232 3.000E-02 1.COCE+03 4.031E-17 *1.097£+C5 1.733E-17 *1.097E+05
U-234  2.823E+00 1.00CE+03 3.794E-05 6.5895+05 2.301E-06 1.086E%07
U-235 8.250E-02 1.0D0E+03 3.699E-29 *2.1818+06 2.371E-30 *2.161E+05
U-238  4.500E-0: 1.COCE+03 3.694E-C8 *3.361E+05 .5.421E-10 *3.361E+0%

'at specific activity limit
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Summary : EGL Vadose Zone Analysis
File : C:\RESRAD_FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD
Individual Huclide Dose Summed Qver All Pathways
Parent Nuclide and Branch Fraction Indicated
Nuclide Parent THF (1) DCSE(j,t), mrem/yr
{3) (i} t= 0.000E+Q0 1.030E+C0 3.D03E+00 1.G0QE+D1 3.000E+01 1.000E402 3.000E:02 1.0G0E+03
Ra-226 Ra-226 1.000E+30 4.821E~04 4.8205E-04 4.817E-04 4.907E-=04 4.780E-04 4.685E-04 4.4228E-04 3.636E-04
Ra-226 U-234  1.000E+00 3.542E-11 2.479E-10 1.310E-0% 1.i72E-08 9.883E-08 1.073E-06 9.590E-06 1.072E-04
Ra-226 U-238  §.999E-01 3.998E-18 5.997E-17 6.997€-1€ '1.356E-14 4.542E-13 1.628E-11 4.377E-1C 1.662E-08
Ra-226 EDOSE(j) 4.821E-04 4.820£-04 4$.817E-04 4.803E-04 4.781E-04 4.695E-04 4.518E-04 4.708E-04
Pb-210 Ra-226 1.000E+00Q 0.Q0CE+30 0.DOCE+0Q 0.Q00S+G0 0.000E+00 4.187E-32 7.093E-32 9.346E-32 2.082E-31
Pb-210 U-234  1.000E+00 G.00CE+00 0.000E+0C G.000E+20 0.0GOE+QC C.COCE+00 0.0GOE+00 0.00CE+GD 0.000E+00
Pb-210 U-238  9.99%E-01 0.00CE+00 0.000E+00 CG.COOE+20 0.0GOE+00 C.00CE+0D0 0.000E+00 0.C000E+C0 0.000E+00
Pb-210 LDOSE({j) 0:000E+00 0.0C0E+00 C.COCUE+00 0.0J0E+00 4.167E-32 7.093E-32 9.246E-32 2.082E-31
Tc=93 Te-99  1-.030E+00 0.000E+00 C.0C0E+Q0 §.00CE+00 0.000E+30 0.0Q0E+00 G.OCOE+C0 1.704E+00 1.291E-03
Th-232 Th-232 1.000£+00 0.000E+00 0:000E+00 0.000E+00 C.000E+00 0.0CDE+00 0.000E+50 0.0COE+00 0.000E+0C
Ra-228 Th-232 1.000E+00 ‘4.925E-28 1.290E-25 2.597E-25 S.EB9E-25 7.955E-25 9.051E-25 1.215E-24 3.4198-24
Th-228 Th-232 1.00ZE+00 2.550E-21 1.566F-20 6.239E-20 2.34€E-19 3.923E-19 4.410E-19 5.518E-19 1.209E-18
¥-234  U-234  1.00DE+03 2.000E+00 0.000E-00 0.CDOE+00 0.000E+08 5.000E+00 0.0GOE<08 0.000E+00 0.00CE+00
U-234 U-238  9.999E-01 0.000E+00 0.000E+00 C.CUOOE+30 0.0GDE+CO 3.000E+00 0.00DE+00 0.000E+00 0.000E+00
U-234  5DOSE(3) 0-.000E+00 0.000E+03 £.000E+00 0.000E+00 0.C00E+00 0.000E+00 0.000E+00 0.000E+00
‘ Th=230 ©-234  1.030E+00 0.000E+00 0.020E+00 Q.00CE+00 0.000Z+50 0.000E+00 0.000E+00 0.S0C0E+00 0.000E+00
Th-230 U-239  9.9%9E-C1 0.00DE+0C 0.000E+00 0.D0JE+00 0:000E4C0 0.000E+Q0 0.000E+GO 0.000E+00 0.000E+00
Th-230 EDGSE(§) 0.000E+00 0.C00E+00 0.00CE<0C 0.000E+030 0.D00E+0C 0.000E+C) 0.000E+00 0.000E+00
U-235 U-235 1.00CE+00 0.000E+00 ©.COCE+00 '0.000E+0C C.C0CE+00 0.0Q0E+00 5.000E+00 0.000E+00 0.000E+00
Pa-231 U-235  1.008E+00 0.000E+00 0.000E+00 0.0COE+00 58.00CE+00 ©.020E+00 0.000E+G0 0.000E+0C 0.000E+00
Ac-227 U-235  1.000E+0C 0.000E+00 0.0QCE+00 0.000E+C0 0.000E+0CG 0.000E+00 0.00GE+00 2.660E-31 3.052E-30
U-238 U-238  5.4G0E-05 0.000E+00 Q.000DE+00 0.000E+30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-238 U-238  9.999E-01 4.095E-27 4.101E~27 4.114E-27 4.158E-27 4.287E-27 4.772E-27 6.482E8-27 1.894E-26
U-238  $DOSE(3) 4.095E~27 4.101E~27 4.114E-27 4:158E-27 4.287E-27 4.772BE-27 €.482E-27 1.894E-26

THF(i) is the thread fraction of the parent nuclide.
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Summary : EGL Vadose Zone Analysis
File : C:\RESRAD_FAMILY\.F.ESRAD\WEC RAI 2YR 2MT.RAD

irdividual Muclide Soil Concentraticn

Parent Nuclide and Branch Fraction Indicated

. Nuclide Parent  THF(i) s(j,t), pCi/g
(i) (i) t= 0.000E+00 1.000E+00" 3.000£+038 1.000E+01 3.000E401 1.C0CE+02 3.000E+02 1.0C0E+03
Ra-226 Ra-226 1.000E+C0 2.500E-02 2.499E-02 2.497E-02 Z.4895-02 2.466E-02 2.386E-02 2.179E-02 1.582E-02
Ra-226 U-234  1.C00E+00 0.0COE+00 5.507E-09 4.95SE-08 $.499E-07 4.332E-0¢ 5.414E-05 4.70%E-04 4.657E-03
Ra-226 U-238  9.939E-C1 0.000E+00 6.290E-16 2.238E-14 6.280E-13 2.229E-11 §.175E-10 2.146E-08 7.218E-07
Ra-226 £S(3): 2.500E-02 2.4998-02 2.497E-0Z 2.489E-C2 2.468E-02 2.394E-02 2.22€E-02 2.048E-02
Pb-2i0 Ra-226 1.000E+00 0.000E+0C 7.649E-04 2.224E-03 6.662E~C3 1.504E-02 2.309E-02 2.210E-02 1.604E-02
Pb-210 U-233  1.000E+GD 0.000E+00 5.662E-11 1.505E-09 5.283E-08 1.234E-06 3.009E-05 3.822E-04 4.387E-03
Pb-210 U-238  9.999E-01 0.000E+00 6.402E-18 5.121E-16 6.055E-14 4,363E-12 3.808E-10 1.592E-08 6.588E-07
PL-210 §S(3}: 0.00DE+0C 7.649E-G4 2.224E-03 6.662F-03 1.5049E-02 2.312E-02 2.249E~02 2.043E-02
Tc-99  Tc-39%  1.000E+00 5.750E-01 6.681E-01 6.549E-01 6.089E-01 4.954E-01 2.408E~01 3.063E-02 2.249E-05
Th-232 Th-232 1.000E+00 3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.0C0E-02 3.000E-02 2.998E-02
Ra-228 Th-232 1.000E+00 0.000E+00 3.3407E-03 9.104E-93 2.101E-02 2.919E-C2 2.999E-02 2.999E-02 2.998E-02
Th-228 Th-232 1.000E+090 0.000E+00 5.593E-04 2.730E-03 1.593E-02 2.879E-02 2.999E-02 2.999E-02 2.898E-02
U-234  U-234  1.000E+00 2.825E+00 2.825E+00 2.825E+00 2.824E+00 2.821E+G0 2.310E+00 2.731E+00 2.682E+00
U-234 U-238  9.999E-01 0.CO0E+00 1.276E-06 3.826E-06 1.275F-05 3.821E-05 1.262E-04 3.770E-U4 1.213E-03
U-234 TS5y 2.825E+00 2.825E+00 2.825E+00 2.824E+00 2.821E+00 2.811E-00 2.782E+00 2.684E+00
Th-23C U-234  1.000E:00 3.G00E+00 2.543E-05 7.628E-05 2.542E-04 7.5228-04 2.535E-03 7.560E-03 2.467E-02
Th-23C U-238  9.299E-01 0.000E+00 5.741E-12 5.1678-11 5.740E-10 5.162E-092 3.721E-08 5.111E-07 5.536E-0%
Th-230 5S{j): 0.000E+00 2.343E-05 7.628E-05 2.542E-04 7.522E-04 2.535E-03 7.560E-03 Z.468E-C2
U-235 U-235 1.000E+00 §.250E-02 8.25CE-02 8.249K-02 B8.246E-02 8.238E-02 8.210E-02 8.130E-02 7.856E~(2
Pa-231 U-235  1.00GE+00 0.000E+C0 1.745E-06 5.23€E-06 1.7455~05 3.228E-05 1.736E-04 5.155E-04 1.657E-03
Ac-227 U-235  1.000E+00 0.000E+00 2.749E-08 2.422E-07 2.504E-06 1.860E-05 1.213E-04 4.611E-04 1.603E-03

/ )
U-238 U-238  5.400E-05 2.430E-05 2.430E-05 2.430E-05 2.4298-05 2.426E-05 2.418E-05 2.395E-05 2.314E-05
U-~238 U=238  9.999E~01 4.500E-01 4.500E-01 4.499E-01 4.498E-01 4.493E-01 4.478E-01 4.434E-01 4.285E-01
U-238  ES(3): 4.500E-01 4.500E-01 4.499E-01 4.498E-Cl 4.493E~01 4.478E-01 4.434E-01 4.285E-01

THF (i) is theé thread fraction of thHe parent nuclide.

RESCALC.EXE e€xecution time = 10.50 secénds
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ATTACHMENT 4

Intruder Zone Estimator Worksheet



Construction Scenario
Dose to inadvertent Intruder

‘ Intruder Zone Estimator Worksheet

Contributions to Dose from Individual Radionuclides in Each Pathwa

“Pathway Dose Dose to
Conversion Fraction of |worker per
Concentration FactorTotal Body year for |isotope per
Air Radionuclide (Ci/ma) f, fy fu fe (mrem/yr/Ci/ma) Exposure |path-way
T 2% Ra-226 1.69E-06 1 0.5 1] 2.84E-10 4.30E+10 0.057 5.88E-07
| Th-232 2.03E-06 1 0.5 1] 2.84E-10 1.15E+12 0.057 1.89E-05
Tc-99 4.56E-05 4 0.5 1| 2.84E-10 5.61E+09 0.057 2.07E-06
“1U-234 1.91E-04 1 0.5 1] 2.84E-10 1.40E+11 0.057 2.16E-04
; 9.30E-06 1 0.5 1] 2.84E-10 5.15E+12 0.057 3.88E-04
1 1 4.77E+12
¥ i T
7.70E+05
© 6.40E+04
0
8.80E+04
1.50E+05 .
5.16E-03 N/A|  4.47E-09
H=) ({f,f,f),,C, PDCF-3+ Y (£ £,f,.);,c C, PDCF -5= 5.61E-01 mrem
n

n
Source Document NUREG-0782, p. G-57, construction scenario.

Use of Table for PDCF-3 instead of PDCF-2 for air in Intruder-Construction Dose formula- although the dose formula in section 3.4.1 includes
PDCF-2, the table in the section discussing the PDCF tables (Figure G-4, p. G-29) indicates that PDCF table 3 should be used in the
construction scenario, and PDCF-2 should be used in the accident scenario.

Source of PDCF's not listed in NUREG-0782
1. FGR 11- "Inhalation Doses (Limiting Values of Radionuclide intake and Air Concentration and Dose Conversion Factors for Inhalation,
, Submersion and Inhalation). Slowest transport class used.
2. FGR 12- "External Exposure to Radionuclides in Air, Water and Soil". Doses for submersion and from a plane source of infinite depth
were summed to obtain the total direct gamma dose.

Derivation of "f* values.
f,- All radionculides have very long half-lives-used 1 for this multiplier.
f4- Although a small amount of debris is present most of waste is soil and soil-like material and will be uncontainerized, therefore a
multiplier of 0.5 is used.
f.~ No credit is taken for waste form or solidification, therefore, the multiplier used is 1.
fs- The soil-to-air transfer factor is calculated below. Also, 0.057 is used as the fraction of a working year for time of exposure.

Derivation of the soil-to-air transfer factor (T g,)

"v" is assigned a value of 4.47 m/sec, taken from Boise, ID airport as annual average wind speed.
"s" is assigned a value of 50 % as a suitable default value for silt content, there are local clay deposits on site.
The reference site value is used for PE as a default.

Calculation of Tg,.

2
Tsa=2.53E-10®£®5—0® 291 _2.84E-10
447 30 (91
Conversion Factors used C%f

Cil te to Ci/m®- 1.69E - '
pCi/g waste to Ci/m 69 6pC/
g

Sv/Bg-sec/m® to mrem/Ci-yr/m>- multiply Sv/Bg-sec/m® by 1.168E+23

mrerr/ .
SviBq to mrem/Ci- 3.7 E +15 SV—C‘
Bq

"‘
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Executive Summary

This report documents the site-specific hydrogeologic, waste-cell properties and
conditions that are required in the RESRAD model to assess the reasonably conservative
estimate of the expected dose from radiation exposure to hypothetical individuals from
soil contamination.  The soil contamination used in these analyses is the reasonably
anticipated wastes containing exempt radioactive waste that will be disposed at the
existing US Ecology Idaho (USEI) facility near Grand View Idaho. These wastes will be
co-disposed with other, non-radioactive waste at the USEI facility in disposal cells that
extend approximately 15 meters below grade, and which contain synthetic membrane
liners emplaced over a one-meter thick layer of low-permeability compacted clay.

The site-specific hydrogeologic properties and conditions used in the RESRAD analysis
were determined using the extensive site-specific information available from numerous
characterization reports previously submitted to the Idaho Department of Environmental
Quality (IDEQ). This is the same information used to support the existing approved
RCRA permit for the USEI facility. Specifically, hydrogeologic conditions in both the
vadose and saturated zones from these reports were used to develop the necessary input
parameters for RESRAD.

Site-specific conditions in the waste disposal cell needed for the RESRAD analysis were
determined using information provided by USEI on the anticipated wastes regarding
waste forms, volumes, concentrations of radionuclides, co-disposed waste forms and
volumes, waste emplacement and stabilization methods, and waste cover operations.

A reference case RESRAD analysis was performed using the site specific vadose zone,
saturated zone, and waste cell conditions. Additionally, a sensitivity analyses was
performed to determine the parameters to which the estimated dose was the most
sensitive. These parameters were the distribution coefficients (Kp, for ¢, 11, and PTc
the hydraulic conductivity of the contaminated zone, and the hydraulic conductivity of
the saturated zone.

The results of the reference case show that the maximum reasonably conservative
expected dose within the 1000-year analysis period was always less than 9.6 mrem/yr
from all pathways, and was always less than 7.3 mrem/yr from the water-born pathways.
The results of sensitivity analyses show that the maximum reasonably conservative
expected dose allowing for uncertainties in Kp values in the contaminated zone, the
hydraulic conductivity of the saturated zone, and the hydraulic conductivity of the
contaminated zone was always less than 11.9 mrem/yr from all pathways, and always
less than 9.6 mrem/yr from the water-born pathways. Essentially, the entire simulated
dose from the non-waterborne pathway computed with RESRAD is from radon.
RESRAD radon pathway variables and conditions are discussed elsewhere in this
submittal. -
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1. Introduction

With this submittal, USEI proposes to use the same RESRAD model with more realistic and site
specific parameters into its permit. USEI believes that these improvements, based on site-specific
hydrogeologic information better represent the site’s behavior and factors that better represent
potential exposure scenarios. This use of site-specific information and more realistic exposure
scenarios is encouraged in the RESRAD Version 6 documentation.

1.1. Purpose

This report documents the site-specific hydrogeologic and waste-cell properties and conditions
that are required in the RESRAD model to assess the reasonably conservative estimate of the
expected dose from radiation exposure to hypothetical individuals from soil contamination.
The soil contamination used in this analysis is the reasonably anticipated wastes containing
exempt radioactive waste that will be disposed at the existing US Ecology Idaho (USEI) facility
near Grand View Idaho. These wastes will be co-disposed with other, non-radioactive waste at
the USETI facility in disposal cells that extend approximately 15 meters below grade, and which
contain synthetic membrane liners emplaced over a one-meter thick layer of low-permeability
compacted clay. The synthetic membrane liner is overlain by a one-foot layer of compacted
clayey soil having a slightly higher permeability than the compacted clay beneath the

1
‘ membranes .

1.2. Disclaimer

Some analyses contained in this report relied upon data and information provided by others.
Eagle Resources P.A. makes no representations regarding the completeness, accuracy and
reliability of that data and information.

'USEI Cell 15 -design, construction, operation, monitoring, and closure requirements, Appendix B,
.) Section 02288. -



Eagle Kesaurces

2. Analysis

RESRAD Pathways analyzed for this report are summarized in the following figure:

Contaminated Soil

Vadose Layer 1

Bruneau Fm
¥ Sand & Gravel

L e

Glenn’s Ferry Vadose Layer 3
Fine Silty Sand

Vadose Layer 5

Saturated Zone

Figure 1,--RESRAD subsurface water pathways.
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‘ 2.1. Approach
The findings of this report were developed using the following approach:

e Obtain the previous USEI RESRAD modeling that has been updated to include
radionuclides and their respective activities in the anticipated wastes that are and will be
received at the USEI facility;

e Assign additional vadose zones that correspond with the lithology and hydraulic
properties documented in previous site studies;

e Review reasonableness of default values for the fate and transport parameters and
conditions and assign site specific values to the parameters if a more reasonably
conservative value can be developed from measurements or literature values;

o Identify waste characteristics, characteristics of co-disposed wastes, and waste
stabilization and emplacement methods that will serve to reduce activities in leachate that
may move out of the disposal cell into the vadose zone; and

e Use sensitivity analyses to assess the effect of reasonable variations in fate and transport
parameters for the disposal cell, vadose zone, and saturated zone to which total dose from
all pathways and from water pathway are sensitive.

‘ 2.1.1. Updated RESRAD Model

USEI provided an updated version of the RESRAD dataset that included the concentrations of
radionuclides and their respective activities in the anticipated wastes. These radionuclides and
activities as well as the other parameters reviewed for this report are shown in the RESRAD
report included elsewhere in this submittal by USEI.

2.1.2. Site-Specific Vadose Zone and Saturated Zone Properties

The RESRAD Vadose zone model component was updated to include five zones that correspond
to the low permeability waste disposal cell liner and four zones corresponding to lithologies
identified in the CH2MHill Vadose zone Modeling Report™>.

The RESRAD Saturated zone was updated using hydraulic conductivities determined as the
geometric mean of values for the conductive sands from 25 aquifer tests performed in the
shallowest permanent aquifer beneath the site (Upper Aquifer) *. The hydraulic gradient of
0.011 was also taken from the same reference table.

*CH2MHill, 1987. Computer modeling results for the Part B Permit Application, ESII Site B Grand View
Idaho.

3CH2MHill, 1987. 6.CH2MHill, 1986. Vadose Zone Characteristics at ESII Site B Grand View Idaho

4Appendix E Groundwater Monitoring, RCRA Part B Application, Table E-2.
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2.1.2.1. Hydraulic properties v
The site specific RESRAD hydraulic properties assigned to the vadose zone and the saturated
zone are shown in Table 1.

Table 1. Contaminated Zone, Vadose Zone, and Saturated Zone Site-Specific Properties.

Contaminated Vadose Zone Saturated
Zone Usz(1) usz(2) USZ(3) usz(4) USZ(5) Zone
Glenns Ferry| Lacustrine
Compacted | Compacted | Glenns Ferry| Glenns Ferry| Lacustrine .| Blue-Gray
Material-->|  Waste Clay Fluvial Sand | ClayeySilt | Clayey Silt Clay Silty Sand
CH2MHill | CH2MHIll | CH2MHIll
Data Source—>|  USEF® USEI" Soil 22 Soil 32 Soil 4% | CH2WMHill? Y
Thickness, M—>|  33.60 1.00 460 21.30 16.80 12.20 N/A
Density, gm/cm#3-—> 1.50 1.63 1.69 1.30 1.31 1.50 1.50
Total Porosity---> 040 0.52 0.51 0.52 0.51 0.52 040
Effective Porosity-—> N/A 0.10 0.33 0.40 043 0.15 0.20
Field Capacity---> 0.20 0.45 0.07 049 048 032 0.25
Hyd. Conductivity, Miyr 50 0.015 2200 900 60 0.1 25
Campbell b 5 11 2 3 5 8 5

The CH2MHill Vadose Modeling Report for the site® provides the parameters N and a of the
vanGenuchten/Mualem model for the functional relationship between relative saturation and
relative unsaturated hydraulic conductivity (Kr=K (Rs)/Ksat). RESRAD uses the simpler
Campbell model based upon the work of Clapp and Hornberger® that uses the single parameter,
b. Because these two models use different numbers of parameters it was not possible to solve for
b in terms of N and a. Consequently values of b for RESRAD have been taken from the
RESRAD manual® for each soil type in the contaminated soil, vadose zone, and saturated zone.

The waste cell liner corresponds to vadose zone layer 1 for the RESRAD analyses. Material
obtained from the USEI on-site Ketterling Clay Borrow Pit has been and is used at the USEI site
to construct low permeability liner of the waste cells. The Ketterling Clay exhibits the following
typical physical strength properties and characteristics shown in Table 2. Layer 1 of the
RESRAD Vadose Zone is assigned a thickness of one (1) meter, and a saturated hydraulic
conductivity of 0.02m/yr (6 x 10%cm/sec). The assigned hydraulic conductivity takes no
additional credit for the artificial membrane liner which has a permeability of 3.2 x 10™ m/yr
(1.0x 10°cmy/sec)’ .

*Simon Bell, US Ecology Idaho, personal communication

'ibid. -

*ibid Table 2.

“ibid

8C. Yu, A.J. Zielen, J.-J. Cheng, D.J. LePoire, E. Gnanapragasam, S. Kamboj, J. Arnish, A. Wallo 1II,
W.A. Williams, and H. Peterson, July 2001. User’s Manual for RESRAD Version 6 ANL/EAD-4
Environmental Assessment Division Argonne National Laboratory, 9700 South Cass Avenue, Argonne,
Illinois 60439



Eagle Kesanrces

Table 2.-- Properties of the low permeability clay used for the waste disposal cell liner !

Pl 14.6 t0 26.5

LL 374t051.7
Maximum Density by D698 97.9 to 104.5 pef
Optimum Moisture Content by D698 20.0 t0 22.8%

In situ Dry Density [ 93.9 t0 103.4 pcf
In situ Water Content : 2.8t03.4%

Lab K, - [ 1x107t02x 10° cmy/s
% Standard Proctor Achieved 9510 105
Drained Strength:

o) 22°

c 0 psf

Undrained Strength:

o) 0°

c 3000 psf

This material is applied over a prepared sub-grade in lifts that are compacted to near optimal
moisture content to achieve the minimum Ksat. The maximum compacted lift thickness is six (6)
inches. The value of 0.02 m/yr used RESRAD analyses is equal to 6.0 x 10® cm/sec.

The low permeability liner is protected from freezing by requiring that sufficient protective fill
and or waste are emplaced over the liner prior to the onset of the frost-penetration season (USEI
Operating Manual, Section 2.6.C.

The compacted density of the liner for RESRAD analyses is 1.63 gm/cm’, or 105 Ib.ft* (pcf).

Other RESRAD parameters for the liner layer were taken from the literature for compacted clays
using the material property database Envirobase™ 7.

21.22.  Site-Specific Distribution Coefficients (Kps)

Site-specific distribution coefficients for the radionuclides shown in Attachment A were assigned
for the contaminated zone, the five vadose zone layers, and the saturated zone. The following
preference order was used to assign these values for each combination of material type and
radionuclide:

1. Literature values based upon measured values, if available
2. Literature values based upon models (i.e. plant uptake models), if available
3. RESRAD default values

The assigned site-specific Kp values and the source used for their selection are shown in Table 3.
Additional considerations used to assign the Kp values to the contaminated zone (waste disposal
cell) are given in the following section.

libid.
"Waterloo Hydrogeologic, 2003. 10.Envirobase™ Material and Chemical Environmental Fate Database.

7
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.’ 2.1.3. Disposal Cell (Contaminated Zone) Characteristics

The characteristics of the disposal cell that are addressed in this report that support the RESRAD
analyses are:

e Past and anticipated future radioactive waste
o Physical form
o Anticipated daily disposal volume
o Concentration (Activity) of the radioactive isotopes

e Co-disposed non-radioactive waste
o Physical form
o Anticipated daily disposal volume
o Stabilization methods and materials

The radionuclides that contribute the largest water pathway component of total dose within the
5000 year analysis period are '*I, '*C, and **Tc. This section assesses the likely sorption
mechanisms for these isotopes on materials and conditions expected in the waste disposal cell.

2.1.3.1. Anticipated Waste Form and Compounds Likely to Contain '*C

The potential for attenuation of "*C by sorption and/or chemical reaction(s) in the contaminated
zone depends upon the chemical compound present in the waste that is contaminated with '“C
and upon the physical form of waste containing these contaminated compounds. Based upon

‘ information provided by USEI, the typical physical form of the waste will be flooring materials,
concrete, rebar, roofing materials, structural steel, soils associated with digging up foundations,
and concrete and/or pavement or other similar solid materials. Material sizes will range from
individual sand grains to monoliths with volumes of several cubic feet. The waste will contain no
free liquids or chelating agents.

2.1.3.2. Chemical Compounds Likely to Contain '“C

14C will most likely be present in the form of carbonates and/or bicarbonates (14C03 or H14CO3-
) in the concrete waste from certain parts of buildings to be demolished and disposed at USEL
The mechanism for the presence of these carbonates and bicarbonates is carbonation of cement
occurs when concrete is exposed to air containing CO, or water containing carbonates or
bicarbonates® during the life of the facility prior to demolition. The depth of such carbonation
into concrete surfaces is dependent upon the porosity of the cement, and the time of exposure®.

Information provided by USEIL the wastes may also contain some amounts of .organic
compounds that contain '*C-compounds from flooring (vinyl tile), adhesives, concrete floor and
wall sealants, and asphalt.

SCampbell, D.H, R.D. Stufrn, and S.H. Kosmatka, 1991. Detecting Carbonation: Concrete Technology
Today, v.12, no. 1. Portland Cement Association.
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2.1.3.3. - Adsorption Sites or Sinks for '*C-carbonate Species in Disposed
Concrete Waste

Carbonation decreases the pH of the cement, and may render it more likely to leach constituents,
including the carbonates deposited during the carbonation process’. However, the disposed
wastes will in part be likely broken up, exposing concrete that has not been carbonated during
the life of the facility. This should create an additional ‘sink’ for '*C-containing carbonates
leached from previously carbonated concrete and may offset the leaching and migration within
the contaminated zone.

Concrete waste present in co-disposed waste that has been broken up to expose material that had
not been previously carbonated should provide additional carbonation sinks for '*C—containing
carbonates leached from the anticipated waste. These materials should also provide additional
carbonation sinks for 'C leached from the organic compounds that may be present in the waste.

Native site soils and material excavated from the waste cell are assumed to be present in the
contaminated zone as it is assumed that they generally are emplaced over and around the
disposed waste as part of daily disposal operations. When used, these materials should provide
additional sorption sites for '*C-containing compounds dissolved in soil moisture within the
contaminated zone. These backfill and cover materials contain sand and silt sized grains that
were derived from silicic volcanic materials present in the Bruneau Formation present at the
site’. It is assumed that quartz sand and granite are reasonable analogs to these materials for
purposes of assessing the likely sorption of.'*C-compounds.

21.34. Adsorption Sites in Co-disposed waste

The anticipated radionuclide-containing waste will be co-disposed with other hazardous and non-
hazardous waste. Information provided by USEI based on historical waste receipts, shows that
approximately 60% of waste receipts are NORM/TENROM, 25% are RCRA (typically requires
treatment) and 15% are other non-hazardous waste. The majority (over 50%) of the RCRA
material is made up of EPA waste code K061 which is “electric arc furnace, bag house dust”.
K061 contains heavy metals such as zinc, lead, cadmium, chromium, etc. K061 made up
approximately 50,000 tons of the 381,000 total tons disposed in 2004. The treatment of K061
typically requires 5% lime (by weight) and 10% ferrous sulfate (by weight). The other 40,000
tons of material were a mix of non-RCRA and RCRA, which is also commingled and compacted
with the NORM/FUSRAP wastes. RCRA wastes that excluded K061 were stabilized with an
addittonal 3,500 tons of lime.

8ibid.

’CH2MHill, February 1986. ESII Site B Site Characterization and Groundwater Monitoring Program,
Envirosafe Services of Idaho, Inc., Grand View, ID. U.S. EPA 1.D. No. IDD073114654. Boise, ID.

*Simon Bell, 2005, Personal Communication
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The lime used for stabilization adds a significant volume of additional material that can serve as
adsorption sites for both '*C and **Tc as shown by the measured Kp, values for these species on
carbonates in the next section. *Tc is most likely present in the anticipated waste as
pertechnetate form (*Tc(VI)04-)"" which as an anion is not adsorbed to negatively charged
sorption sites in waste or soils. In addition, the reducing agent (ferrous sulfate) should result in a
reducing environment which will promote the formation of lower valence-state PTe(IV)
complexes and compounds that would be expected to form both discrete solid phases as well as
complexes with mineral surfaces. All of these should result in the likely removal of Tc from
solution and immobilization within sediments within the disposal cell. ' '?

2.1.3.5. Kp Values for Contaminated Zone Materials

This analysis assumes that literature values can be.used to provide reasonable, conservative
values of Kp for carbon-containing compounds in the contaminated zone. It is further assumed
that the use of measured Kps from the literature to estimate attenuation in the contaminated zone
is an adequate and conservative surrogate for more complex chemical reactions such as
carbonation of concrete.

Measured Kp values for 14C and *Tc¢ on concrete for this analysis are taken from Szanto, et. al.®
and are shown in the following table:

Kd, cm3/g

Material #Te “c
Granite 4.2 24
Carbonate. 46 44
Chlorite 21 2.6
Na-bentonite 19 1
Quartz 28 2.3
Concrete 2.1 4

The values of Kp for 4C on Granite and Quartz shown in this table are also assumed to be
applicable to backfill materials used at the USEI facility as they should represent reasonable
analogs for the mineralogy of the materials from the Bruneau Formation used for such purposes.

" Shuh, D.k, W.W. Lukens, and C.J. Burnes, 2003. Research Program to Investigate the Fundamantal
Geochemistry of Technicium: Final Report. U.S. Department of Energy Project Project Number: EMSP-
73778.

2 J. R. Lloyd, V.A. Sole, C.V.G. vanPraagh, and D.R. Lovley.2003. Direct and Fe(Il)-Mediated
Reduction of Technetium by Fe(IlI)-Reducing Bacteria: Applied and Environmental Microbiology. Sept.
2000, p. 3743-3749.

13 Zs. Szanto, E. Hertelendi, M. Molnar and L. Palcsu, 1999. The Interaction of Trace Levels of °H, *Tc,
63Ni, and 'C with Granite, Concrete, Carbonate, Chlorite, Quartz, and Na-Bentonite:
http://www.atomki.hu/ar98/e/e05/e05.html.

10
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Sheppard and Thibault*'* provide the following values for Ky, for C, Tc, and I. Their values for
sand, Loam, and Clay should be applicable for the backfill materials used in disposal operations
for the contaminated zone:

"CK, ™I Kp “Tc Kp
Material cm’/g cm’/g cm’/g
Sand 5 1 0.1
Loam 20 5 0.1
Clay 1 21 1
Organic Soil 70 5 1

Note that Sheppard and Thibault report Kp values in L/Kg. The table above has used the
assumption that the density of water equals 1 Kg/L.

The values in bold italics in the table above reported by Sheppard and Thibault for "*C were
computed using soil to plant concentration ratios from modeling and were not measured using
batch sorPtion or column tests. The probabilistic version of RESRAD uses a default mean Kp of
1lem’/g ©.

From this analysis, we conclude that reasonable, supportable Kp values for the 14C-compounds
likely to be present in waste disposal cell are between 2 cm®/g and 10 cm’/g.

Values for Kp assigned to each the contaminated zone, the five vadose zone layers, and the
saturated zone are shown in Table 3.

Sibid.

14S‘heppard, M.], and D.H. Thibéult, 1990. Default Soil/Liquid Partition Coefficients, Kds, for Four Major
Soil Types: A Compendium: Health Physics, v. 59, no. 4, pp 471-482, Table 1.

'3 C. Yu, D. LePoire, E. Gnanapragasam, J. Arnish, S. Kamboj, B.M. Biwer, J.-J. Cheng, A. Zielen, and
S.Y. Chen. November 2000: Development of Probabilistic RESRAD 6.0 and RESRAD-BUILD
3.0Computer Codes. U.S. Nuclear Regulatory Commission. Office of Nuclear Regulatory Research
Radiation Protection, Environmental Risk and Waste Management Branch. NUREG/CR-6697 (Table 3.9,
P. 3-30)

11
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Table 3.-- Site-specific Kd values assigned to the RESRAD zones ) : .
Contaminated Zone usz(1) uSZ(2) USz(3) . USZ(4) usZ(5) "~ Sat Zone
Kd Kd Kd Kd Kd Kd Kd
Conc. | em”3/| Data em”3/ | Data | cm*3/ Data cm”3/ Data | cm*3/ Data |cm™3/| Data [cm*3| Data
Species pCig gm Source gm | Source gm Source gm Source gm Source gm Source | fgm | Source
Dp 32 450| ST(Sand) | 2400(ST(Clay)|  450|ST(Sand) 450 ST(Sand)[  450[ST(Sand)| 450|ST(Sand)| 450|ST(Sand)
BAg Ag 10 90| ST (Sand) 180| ST (Clay) 90[ ST (Sand) 90| ST (Sand) 90( ST (Sand) 90/ST(Sand)|  90[ST(Sand)
“'Am *Am 0.1 1900| ST(Sand) | 8400{ST(Clay)|  1900[ST(Sand)| 1900/ ST(Sand)| 1900|ST(Sand)| 1900[ST(Sand)| 1900|ST (Sand)
% Au 100 0| RR-D 0| RRD 0| RRD o RRD 0| RR-D 0| RR-D o[ RR-D
" 25 50 RR-D 50| RR-D 50 RR-D 50| RR-D 50 RR-D 50| RR-D 50| RR-D
™ 10 5 SHMP 1 Less 1 Less than 1 Less than 1 Less than 1 Less than 1 Less than
(Concrete) than ST ST ST ST : ST ST
ACa 25 5| ST (Sand) 50| ST (Clay) 5| ST (Sand) 5| ST (Sand) 5| ST (Sand) 5| ST (Sand) 5[ST (Sand)
DJTM DJTM DJTM(San DJTM
"eg 100 11 (gﬂ;") %0/STCRY| 11| (ong) 1 (S:n " 11 D“('Iy“’s'(ii?” 11 des(nst? 1 sand)
¥ce 100 500( ST (Sand) | 20000|ST (Clay) 500( ST (Sand) 500[ST(Sand)|  500|ST(Sand)|  500{ST(Sand){ 500|ST(Sand)
Bt 0.1 01 RR-D 0.1] RR-D 0.1] RR-D 04| RRD 01| RR-D 01] RR-D 01| RR-D
Z:GC“‘ Z:C"‘ Z;C'“ 0.1 01| RR-D 0.1] RR-D 01 RRD 01 RRD 01| RR-D 01| RRD 01| RR-D
Cm “Cm ““Cm A
co “co 10, 25 60 ST(Sand) |  550[ST(Clay) 60} ST (Sand) 60| ST (Sand) 60| ST (Sand) 60[ST(Sand)|  60[ST(Sand)
Bes Bos W 25’2525’ 280[ST(Sand) |  500|ST (Clay) 280} ST (Sand) 280[ST(Sand)|  280[ST(Sand)| 280|ST(Sand)| 280|ST(Sand)
gy BEy PRy 10’2510’ 0.4] RR-D 01| RR-D 01| RR-D 01| RRD 01| RR-D 04 RRD 01 RR-D
SFe 100 220| ST (Sand) 165|ST (Clay) 220( ST (Sand) 220 ST(Sand)|  220[ST(Sand){ 220|ST(Sand){ 220|ST(Sand)
G4 ™Ggg - | 100, 10 01| RR-D 01| RRD 01] RR-D 01 RR-D 0.4 RR-D 0.1 RR-D 01] RR-D
%Ge 100, 10 0| RR-D 0| RRD 0| RRD 0| RRD 0| RR-D 0| RR-D 0| RRD -
*H 1000 0| RR-D 0| RR-D 0| RRD 0| RRD 0| RR-D 0l RRD | 0f RRD
By 0.01 02| <ST 0.1 RRD 01] RR-D 01| RRD 01 RR-D 01| RR-D 01| RR-D
R 100 15| ST (Sand) 75|ST (Clay) 15| ST (Sand) 15| ST (Sand) 15[ ST (Sand) 15|ST(Sand)| 15| ST (Sand)
“Mn 10 50| ST (Sand) 180|ST (Clay) 50| ST (Sand) 50| ST (Sand) 50| ST (Sand) 50[ST(Sand)[  50{ST(Sand)
2Na 10 10/ RR-D 10[ RRD 10[ RR-D 10 RR-D 10 RR-D 10[ RR-D 10| RR-D
*Nb *™Nb 100 160| ST(Sand) |  900|ST (Clay) 160| ST (Sand) 160] ST (Sand) 160/ ST (Sand)[  160|ST(Sand)| 160|ST(Sand)
Ni ®Ni 100 400[ST(Sand) |  650/ST(Clay)]  400[ST (Sand) 400| ST(Sand)|  400[ST(Sand)[  400|ST(Sand)| 400[ST(Sand)

“™Np 0.1 0.1 RR-D 01] RR-D 011 RRD 01} RR-D 01} RR-D 01 RR-D 0.1] RR-D




Eagle Resarces
Table 3 (concluded) -- Site-specific Kd values assigned to the RESRAD zones.
Contaminated Zone usz(1) . USZ(2) USz(3) USZ(4) USsZ(5) Sat. Zone
Kd Kd Kd Kd Kd Kd Kd
Conc. cm”3/ Data cm?3/ Data cm”3/ Data cm”3/ Data cm”3/ Data cm”3/ Data cm”3 Data
Species pCi/g gm Source gm Source gm Source gm Source gm Source gm Source fgm Source
Bipg 3.2 5501 ST(Sand) | 2700(ST (Clay) 550| ST (Sand) 550| ST (Sand) 550(ST(Sand)| 550|ST(Sand)| 550[ST (Sand)
210py, 333 270 ST (Sand) 550(ST (Clay) 270| ST (Sand) 270| ST (Sand) 270[ST(Sand)| 270[ST(Sand)| 270|ST(Sand)
“Tpm 100 01| RR-D 0.1l RRD 01| RR-D 0.1l RR-D 01| RR-D 0.1] RR-D 0.1} RR-D
238Pu 239Pu 240Pu
Mipy 22p, ip, 0.1 550( ST (Sand) | -5500|ST(Clay) 550( ST (Sand) 550| ST (Sand) 550|ST(Sand)| 550|ST(Sand)| 550|ST (Sand)
25Ra 2Ra 112, 28 70 RR-D 70| RR-D 70( RR-D 70| RR-D 70| RR-D 70| RR-D 70| RR-D
1%Ry 25 55| ST (Sand) 800|ST (Clay) 55( ST (Sand) 55( ST (Sand) 55( ST (Sand) 55| ST (Sand) 55| ST (Sand)
1%gh 100 45| ST (Sand) 250( ST (Clay) 45| ST (Sand) 45| ST (Sand) 45|ST(Sand)|- 45| ST (Sand) 45| ST (Sand)
Sm B'sm 10 100 0.1 RR-D 0.1] RR-D 0.1 RR-D 01| RR-D 01| RR-D 0.1] RR-D 0.1l . RR-D
gy 100 15[ ST (Sand) 110[ST (Clay) 15| ST (Sand) 15| ST (Sand) 15| ST (Sand) 15| ST (Sand) 15| ST (Sand)
T 1 0| RR-D. 0| RR-D 0| RR-D 0| RR-D 0[ RR-D 0| RR-D 0| RR-D
W 100 0| RR-D o[ RR-D 0 RR-D 0| RR-D 0| RR-D 0| RR-D 0| RR-D
“%Th Th *Th ®’Th|28, 28 3200| ST(Sand) | 5800|ST(Clay)] 3200(ST (Sand) 3200| ST(Sand) | 3200{ST(Sand)| 3200|ST(Sand)| 3200|ST (Sand)|
83, 28
32, 83,
=y 234U238 2y U3z, 32 35/ ST(Sand) | 1600|ST (Clay) 35| ST (Sand) 35| ST (Sand) . 35| ST (Sand) 35| ST (Sand) 35| ST (Sand)
U 83
%Zn 10 200( ST(Sand) | 2400|ST (Clay) 200/ ST (Sand) 200( ST (Sand) 200|ST(Sand)| 200[ST(Sand)| 200} ST (Sand)

Notes: ST: Shepard and Thiebault *, RR-D:

RESRAD Default®; SHMP: Szanto, et. al™ DJTM: Dunnivant, etal.
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2.2. Sensitivity Analysis

A sensitivity analysis was conducted to assess uncertainty in the total dose computed
with RESRAD for water-pathways for the USEI facility caused by uncertainty in the
following parameters:

e Kpvalues in the contaminated zone for '*C, '*°, and *Tc;

e Hydraulic conductivity of the contaminated zone (waste disposal cell)

e Hydraulic Conductivity of the Saturated Zone
The sensitivity analyses results are shown in Table 4, and show that RESRAD simulated

the maximum water-pathway dose within 1000 years using reasonably conservative
uncertainties in the sensitivity parameters is always less than 9.6 mrem/yr.

Table 4.-- Summary of sensitivity Analyses

Max Total
Sensitivity Dose Al Max Total Dose
Parameter Pathways Water Pathway
Run Analysis Description Value | Units mrem/yr mrem/yr
2 C Kp in Waste Cell Sensitivity 2  |ecm®gm 11.90 9.60
2 | ™CKpin Waste Cell Reference Case 5 |cm®gm 9.60 7.30
3 4C K, in Waste Cell Sensitivity 7 |em¥gm 9.50 7.20
4 C Kp in Waste Cell Sensitivity 10 |cm®/gm 9.50 7.20
5 "®| K, in Waste Cell Sensitivity 0.1 |cm%gm 11.10 8.80
2 2| K, in Waste Cell Reference Case | 0.2 |cm®gm 9.60 7.30
7 | Kp in Waste Cell Sensitivity 0.5 |cm%*gm 7.40 5.10
8 3| K, in Waste Cell Sensitivity 1 |cm®/gm 7.10 4.80
2 #ITeKp in Waste Cell Sensitivity 0 |cm®gm 9.60 7.30
9 ®ITcK, in Waste Cell Sensitivity 0.1 [cm®%gm 9.40 7.10
10 ®ITcK, in Waste Cell Sensitivity 0.5 |cm¥gm 8.70 6.40
2 Ksat of Waste Cell Reference Case 10 m/yr 9.60 7.30
11 Ksat of Waste Cell Sensitivity 50 m/yr 9.90 7.60
12 Ksat of Waste Cell Sensitivity 100 m/yr 10.00 7.70
13 Ksat of Saturated Zone Sensitivity 15 m/yr 8.90 6.60
14 Ksat of Saturated Zone Sensitivity 20 m/yr 9.60 7.30
2 |Ksatof Saturated Zone Reference Case| 25 m/yr 9.60 7.30
15 Ksat of Saturated Zone Sensitivity 50 m/yr 9.60 7.30
Reference Case

14



| .

Eagle Kesarces

3. Conclusions

A large amount of available site-specific data and information has been used to develop site-specific parameters
for the reference case RESRAD analysis. In particular, the thickness, zonation, and hydraulic properties of the
vadose zone, the characteristics of the waste-disposal cell and low-permeability clay liner, and the Upper
Aquifer that underlies the site have been assigned based upon site specific measurements. In addition,
information provided by USEI on the characteristics of the anticipated wastes and the methods by which it will
be co-disposed with other waste was used to assign site-specific values to contaminated zone RESRAD
parameters.

The results of the reference case show that the reasonable and conservative expected dose within the 1000-year
analysis period was always less than 9.6 mrem/yr from all pathways, and was always less than 7.3 mrem/yr
from the water-born pathways. The results of sensitivity analyses show that the maximum reasonably
conservative expected dose allowing for uncertainties in Kp values in the contaminated zone, the hydraulic
conductivity of the saturated zone, and the hydraulic conductivity. of the contaminated zone was always less
than 11.9 mrem/yr from all pathways, and always less than 9.6 mrem/yr from the water-born pathways.
Essentially the entire simulated dose from the non-waterborne pathway computed with RESRAD, is from
radon. RESRAD radon pathway variables and conditions are discussed elsewhere in this submittal.
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" CAP88-PC

Version 3.0

Clean Air Act Assessment Package - 1988

. SYNOPSIS REPORT
Non-Radon Individual Assessment
Feb 28, 2006 04:51 pm

Facility: US Ecology Idaho, Inc.
Address: 40200 Lemley Rd.
City: Grand View
State: ID Zip:

Source Category: Fusrap-Norm
Source Type: Area
Emission Year: 2005

Comments: Grand View
2005

Effective Dose Equivalent
(mrem/year)

6.94E-04

At This Location: 1000 Meters West Northwest

ataset Name: ldaho-2005
; ataset Date: 2/28/2006 4:51:00 PM
Wind File: C:\CAP88-PC30\WindLib\24131.WND



Feb 28,2006 04:51 pm SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

tion Of The Individual: 1000 Meters West Northwest
ime Fatal Cancer Risk: 1.86E-08

ORGAN DOSE EQUIVALENT SUMMARY

Dose
Equivalent
Organ (mrem/y)

Adrenals 4.45E-05
B Surfac 4.98E-05
Breasts 6.68E-04
St Wall 4,74E-05
ULI Wall 5.22E-05
Kidneys 4.34E-05
Lungs 4.79E-05
Ovaries 4.74E-05
R Marrow 4.81E-05
Spleen 4.98E-05
Thymus 6.35E-05
Uterus 5.99E-05
Bld Wall 2.17E-04
Brain 5.39E-05
Esophagu 5.01E-05
Sl wall 4.52E-05
LLI Wall 7.82E-05
Liver 6.01E-04
Muscle 5.32E-05
Pancreas 5.79E-05

Skin 4.76E-05
Testes 4.95E-05

! Thyroid 4.68E-05

' EFFEC 6.94E-04



Feb 28,2006 04:51 pm SYNOPSIS
' Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 2005

Source
.’F #1 TOTAL
Nu ype Size Cily Cily

U-238 M 1 9.4E-07 9.4E-07
Th-230 S 1 4.1E-06 4.1E-06
Ra-226 M 1 3.2E-07 3.2E-07
Rn-222 G 0 3.2E-07 3.2E-07
Po-218 M 1 3.2E-07 3.2E-07
Pb-214 M 1 3.2E-07 3.2E-07
At-218 M 1 3.2E-07 3.2E-07
Bi-214 M 1 3.2E-07 3.2E-07
Po-214 M 1 3.2E-07 3.2E-07
Pb-210 M 1 3.2E-07 3.2E-07
Bi-210 M 1 3.2E-07 3.2E-07
Po-210 M 1 3.2E-07 3.2E-07
Th-232 S 1 3.8E-07 3.8E-07
Ra-228 M 1 3.8E-07 3.8E-07
Ac-228 M 1 3.8E-07 3.8E-07
Th-228 S 1 3.8E-07 3.8E-07
Ra-224 M 1 3.8E-07 3.8E-07
Rn-220 G 0 3.8E-07 3.8E-07
Po-216 M 1 3.8E-07 3.8E-07

Pb-212 1 3.8E-07 3.8E-07
Bi-212 M 1 3.8E-07 3.8E-07
Po-212 M 1 3.8E-07 3.8E-07
TI-208 M 1 3.8E-07 3.8E-07
Pa-234m M 1 9.4E-07 9.4E-07
Th-234 S 1 9.4E-07 94E-07

£

SITE INFORMATION

Temperature: 10 degrees C
Precipitation: 18 cm/y
Humidity: Sglcum
Mixing Height: 1000 m



Feb 28, 2006 04:51 pm . SYNOPSIS ‘
Page 3

SOURCE INFORMATION

0 Number: 1

Source Height (m):  0.00
Area (sq m): 2400.00

Plume Rise

Momentum (m/s): 0.00

(Exit Velocity)

’ AGRICULTURAL DATA

Vegetable Milk Meat

Fraction Home Produced:  0.700 0.400 0.440
Fraction From Assessment Area:  0.300 0.600 0.560
Fraction Imported:  0.000 0.000 0.000

Food Arrays were not generéted for this run.
Default Values used.

DISTANCES (M) USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

1000
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CAPB8-PC

Version 3.0

Clean Air Act Assessment Package - 1988

SYNOPSIS REPORT

Non-Radon Individual Assessment
Feb 28, 2007 10:34 am

Facility: US Ecology Idaho
Address: 20400 Lemley Drive
City: Grand View
State: 1D Zip:

Source Category:
Source Type: Area
Emission Year: 2006

Comments: No
Comments

Effective Dose Equivalent
{mrem/year)

4.30E-04

At This Location: 1000 Meters West Northwest

Dataset Name: 2006 USE!
Dataset Date: 2/28/2007 10:34:00 AM
Wind File: C:\CAP88-PC30\WndFiles\24131.WND



Feb 28, 2007 10:34 am SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

Location Of The Individual: 1000 Meters West Northwest
Lifetime Fatal Cancer Risk: 1.16E-08



Feb 28, 2007 10:34 am SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 2006

Source
) #1  TOTAL
Nuclide Type Size Cily Cily

U238 M 1 4.5E-07 4.5E-07
Th-234 S 1 4.4E-07 4.4E-07
Pa-234m M 1 4.48-07 4.4E-07

Pa-234 M 1 4.,4E-07 4.4E-07
U-23¢ M 1 4.4E-07 4.4E-07
Th-230 S 1 2.5E-06 2.5E-06
Ra-226 M 1 3.8E-07 3.8E-07
Rn-222 G 0O 3.8E-07 3.8E-07
Po-218 M 1 3.8E-07 3.88-07
Pb-214 M 1 3.BE-07 3.88-07
At-218 M 1 3.8E-07 3.BE-07
Bi-214 M 1 3.8E-07 3.8E-07
Po-214 M 1 3.8E-07 3.8E-07
Ppb-210 ™M 1 3.8E-07 3.8E-07
Bi-210 M 1 3.8E-07 3.8E-07
Po-210 M 1 3.8E-07 3.8E-07
Th-232 S -1 1.86-07 1.8E-07
R3-228 M 1 1.98-07 1.9E-07
Ac-228 M 1 1.9E-07 1.9E-07
Th-228 S 1 1.9EQ07 1.9E-07
Ra-224 M 1 1.98-07 1.98-07
Rn-220 G 0O 1.9E-07 1.9E-07
Po-2i6 M 1 1.9E-07 1.98-07
Pb-212 M 1 1.98-07 1.98-07
Bi-212 M 1 1.9E-07 1.9E-07
Po-212 M 1 1.88-07 1.9E-07
T-208 M 1 1.9E-07 1.9E-07
Cs-137 F 1 1.0E-08 1.0E-08

Ba-137m M 1 1.0E-08 1.0E-08
Sr-90 M 1 7.0E-09 7.0E-09
Y-90 M 1 7.0E-09 7.0E-09

SITE INFORMATION

Temperature: 10 degrees C
Precipitation: 18 cm/y
Humidity: 8g/cum
Mixing Height: 1000 m



Feb 28, 2007 10:34 am SYNOPSIS
Page 3

SOURCE INFORMATION

Source Number. 1

Source Height (m}):  0.00
Area {sq m): 2400.00

Plume Rise
Pasquill Cat: A B C D E F G

Zero: 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AGRICULTURAL DATA

Vegetable Milk Meat

Fraction Home Produced: 0.700 0.400 0.440
Fraction From Assessment Area: 0.300 0.600 0.560
Fraction Imported: 0.000 0.000 0.000

Food Arrays were not generated for this run,
Default Values used.

DISTANCES (M) USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

1000
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CAP88-PC

Version 3.0 .

0 Clean Air Act Assessment Package - 1988

SYNOPSIS REPORT

Non-Radon Individual Assessment
May 22,2008 10:46 pm

Facility: USE!

Address: 20400 Lemley Rd.
City:” Grand View
State: 1D Zip:

Source Category:
Source Type: Area
Emission Year: 2007

Comments: no
comment

Effective Dose Equivalent
(mrem/year)

3.92E-04

At This Location: 1000 Meters West Northwest

Dataset Name: USEI2007
Dataset Date: 5/22/2008 10:20:00 PM
Wind File: C:\Program Files\CAP88-PC30\WndFiles\24131.W



May 22, 2008 10:46 pm SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

Location Of The Individual: 1000 Meters West Northwest
Lifetime Fatal Cancer Risk: 2.40E-10



May 22, 2008 10:46 pm SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 2007

Sourca
#1 TOTAL
Nuclide Type Size Cily Cily

U-238 M 1 6.1E-07 6.1E-07
Th-234 S 1 6.1E-07 6.1E-07
Pa-234m M 1 6.1E-07 6.1E-07
Pa-234 M 1 6.1E-076.1E-07

U-234 M 1 5.7E-07 5.7E-07
Th-230 S 1 6.6E-07 6.6E-07
Ra-226 M 1 57E-07 5.7E-07
Rn-222 G 0 5.7E-07 5.7E-07
Po-218 M 1 57E-07 5.7E-07
Pb-214 M 1 57E-07 5.7E-07
At-218 M 1 57E-07 5.7E-07

Bi-214 M 1 5.7E-07 5.7E-07

Po-214 M 1 57E-07 5.7E-07
Pb-210 M 1 5.5E-07 5.5E-07
Bi-210 M 1 5.5E-07 5.5E-07

Po-210 M 1 5.5E-07 5.5E-07
Th-232 S 1 49E-07 4.9E-07

Ra-228 M 1 4.8E-07 4.8E-07
Ac-228 M 1 48E-07 48E-07
Th-228 S 1 4.8E-07 4.8E-07
Ra-224 M 1 4.8E-07 4.8E-07
Rn-220 G 0 4.8E-07 4.8E-07
Po-216 M 1 4.8E-07 4.8E-07
Pb-212 M 1 4.8E-07 48E-07

Bi-212 M 1 4.8E-07 4.8E-07
Po-212 M 1 0.0E+00 0.0E+00
T-208 M 1 1.7E-07 1.7E-07
Cs-137 F 1 11E-1111E-11
Ba-137m M 1 1.0E-11 1.0E-11
Sr-80 M 1 2.2E-112.2E-11

1

Y80 M 2.2E-112.2E-11

U-235 1 2.6E-08 2.6E-08
Th-231 1 2.6E-08 2.6E-08
Pa-231 1 2.6E-08 2.6E-08
Ac-227 1 2.6E-082.6E-08

Fr-223 1 2.6E-08 2.6E-08
Ra-223 1 2.6E-08 2.6E-08
Rn-219
Po-215 2.6E-08 2.6E-08
Pb-211 M 2.6E-08 2.6E-08
Bi-211 M 1 2.6E-08 2.6E-08
TI-207 M 1 2.6E-08 2.8E-08
Po-211 M 1 2.6E-08 2.6E-08

M
S
M
M
Th-227 S 1 2.6E-08 2.6E-08
M
M
G 2.6E-08 2.6E-08
M

0
1
1

SITE INFORMATION

Temperature: 10 degrees C
Precipitation: 100 emvy
Humidity: 8glcum
Mixing Height: 1000 m



May 22,2008 10:46 pm SYNOPSIS
Page 3

SOURCE INFORMATION

Source Number: 1

Source Height (m): 0.00
Area (sq m): 2400.00

Plume Rise
Pasquili Cat. A B Cc D £ F G

Zero: 000 0.00 0.00 000 0.00 0.00 0.00

AGRICULTURAL DATA
Vegetable Milk Meat

Fraction Home Produced: 0.700 0.400 0.440
Fraction From Assessment Area:  0.300 0.600 0.560
Fraction Imported:  0.000 0.000 0.000

Food Arrays were not generated for this run.
Default Values used.

DISTANCES (M) USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

1000
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CAP88-PC

Version 3.0

Clean Air Act Assessment Package - 1988

I SYNOPSIS REPORT

Non-Radon Individual Asséssment
May 14,2009 06:15 pm

Facility: US Ecology Idaho
Address: 20400 Lemley Road
City: Grand View
State: ID Zip: 83624

Source Category: NORM
Source Type: Area
Emission Year: 2008

Comments: dose from airborne particulates
for 2008

Effective Dose Equivalent
(mrem/year)

2.70E-04

At This Location: 1000 Meters West Northwest

ataset Name: USEI2008
ataset Date: 5/14/2009 5:33:00 PM
Wind File: C:\Program Files\CAP88-PC30\WndFiles\24131.W



May 14, 2009 06:15 pm SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

tion Of The Individual: 1000 Meters West Northwest
! ime Fatal Cancer Risk: 1.73E-10



May. 14,2009 06:15pm SYNOPSIS
§ Page 2

RADIONUGLIDE EMISSIONS DURING THE YEAFI 2008

. Solrce
s TOTAL,
Nugclide Type: Size, City.  City

‘U238 M 1 61E_0761E -07
‘Th234 S :
Pa-234m M 1 6 E-07-6.1E-07
Pa-234 M 1 ‘6.1E:07 6:1E:07

Ra-224 1 2.3E-07 2.3E-07
Rfi-220. 0. (2.3E-07 2:3E-07
Cs-137 1 20E:002.0E-09
Ba-137m M 1 2 OE ‘09 2.0E-09
Sr-00, M -
Y0 M
H3. V.01 BE 10 1 BE-10

Y:234. M 1 6AE-076:1E-07
Th-230; s; 1 8.9E-07/8.9E-07
Ra-226 ‘M 1 7.8E-07 7.8E-07
Rn:222 ‘G 0 7.8E-077.8E:07
Po-218. M 1 7.8E-077.8E:07
Pb-214 ‘M 1 7.8E-077.8E07
At218 M 1 7.8E-077.8E-07
Bi-214 - M
Po-214, M : :
Po:210 M 1 9.5E:07 9.5 (_)7:
Bi-210 ‘M 1 -9.5E:07 9.5E-07
Po:210. M 1 “9.5E-07 9.5E:07
Th-232. ‘§. 1 17E-07:1.7E-07.
Ra:228 ‘M 1 2:3E:07 2.3E:07
Ac-228. M 1 '2.3E-07 2:3E-07
Th-228 S' 1 2.3E-07 2:3E-07

M

F

Na-22 M 1 6.1E-136.1E:13
Co-60. M 1 2

Eu-152 ‘M 1 3551135511
G0-152 M 1 3.5E-123.5E-12
Po-216 M 1 2.3E:07 2.3E:07

Pb-212 M 1 :2.3E-07 2:3E-07
Bi-212 M 1 2.3E-07-2:3E:07
Po-212 ‘M 1 "2.3E-07 2:3E-07:
TI-:208 ‘M 1 8.4E-08 8:4E-08

' SITEINFORMATION
‘Température:, 10 degreés'C
Precipitation: 18 cmvy:
Humidity:; 8. gicum
Mnxmg Helgm 1000 m



May 14,2009 06:15 pm SYNOPSIS
Page 3

SOURCE INFORMATION

.r Number: 1

Source Height (m): 0.00
Area (sq m):64749.00

Plume Rise
PasquillCat: A B C D E F G

Zero: 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AGRICULTURAL DATA

Vegetable Milkk Meat

Fraction Home Produced:  0.700 0.400 0.440
Fraction From Assessment Area: 0.300 0.600 0.560
Fraction imported:  0.000 0.000 0.000

Food Arrays were not generated for this run.
Default Values used. =

DISTANCES (M) USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

1000

‘
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ATTACHMENT 7

American Geotechnics, June 28, 2006, Hazardous Waste Facility Siting
License Application Cell 16, Grand View, Idaho
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Attention: Simon Bell, Vice President of Hazardous Waste Operations

Hazardous Waste Facility Siting License Application
Cell 16

Grand View, Idaho

American Geotechnics
Project No. 06B-C1202
‘June 30. 2006

Prepared by

American Geotechnics

. Document No. L

MNZ. .

Tim C. Johnson. EIT
Geotechnical Engineer Principal Engincer

~ American Geotechnics 5260 Chinden Bivd, « Boise. ID 83714 « (208) 658-8700
2300 N Yellowstone Hwy. Suite 203 « Idaho Falls. ID 83401  (208) 523-8710
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1.0 Introduction

US Ecology Idaho (USETI) is planning to construct a new Resource Conservation and Recovery Act
(RCRA) Subtitle C and Toxic Substance Control Act (TSCA) landfill cell within Section 19 of
Township 4S, Range 2E, Boise Meridian, Owyhee County. Idaho. Although a specific location for
future cells is unknown at this time. two potential locations are shown on Figure 1. Site Vicinity Map,
in Appendix A. This “Site Certification Application™ (Application) is intended to provide information
necessary to obtain site certification from the Idaho Department of Environmental Quality (DEQ) for
proposed hazardous waste landfill cells within Section 19. Based on the information provided in this
document, USEI requests that DEQ certify all of Section 19 for future hazardous waste landfill

' . development

- USEI currently operates a RCRA Subtitle C and Toxic Substance Control Act (TSCA) Hazardous
Waste Treatment, Storage and Disposal Facility (EPA ID No. IDD073114654) approximately 10 miles
west of Grand View in Owyhee County, [daho (Figure 2). The current permitted facility, known as
USEI Site B (Site B), occupies approximately 120 acres in the north central portion of Section 19.
USEI owns all of Section 19 (640 acres) and other adjoining property as outlined in Figure 2.

USEI proposes siting the remaining 400 acres of Section 19. Prior to the existing. active disposal Cell
15 reaching capacity. a new disposal Cell 16 is proposed for continued operation. Although operations
are expected to continue at the same or an increased rate, an additional impact greater than that
cstablished by the current operating facility, is not anticipated.

This Application was prepared to comply with:
| o Idaho’s Department of Environmental Quality's (DEQ) Technical Siting Criteria for
Commercial Hazardous Waste Land Disposal Facilities within Idaho

e Idaho Solid Waste Management Rules I[daho Depariment of Administration Procedures Act
~ (IDAPA). Chapter 58

 Idaho Statutes Titic 39, Chapter 58
o Title 40 of thc Code of Federal Regulations (40 CFR), Parts 264

~ According to the aforementioned rules and regulations, it is necessary to evaluate and certify that the
proposed land(ill site meets certain conditions. This Application summarizes the applicability of
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current rules and regulations with respect to Section 19. This document demonstrates that Section 19
meets or exceeds minimum regulatory standards and is suitable for disposal of hazardous waste

allowed by federal and state law or all solid waste allowed under the Idaho Solid Waste Facility Siting
Act. '

1.1 Name and Residence of the Applicant

“An applicant for a siting license shall include the name and residence of the applicant.”
(Idaho Statutes 39-5813-a)

-USEI is the applicant on this site license. The treatment, storage and disposal facility (TSDF) for which
a siting license is-being sought is located in Owyhee County, Grand View. Idaho. '

USEI obtained a RCRA part B permit in December 1988 for commercial hazardous waste treatment,
storage, and disposal at its Site B facility west of Grand View, Idaho. This application is for the
expansion of that facility. The General Manager and contact is Ryan McDermott. The mailing address
of USEI Site B is P.O. Box 400, Grand View, 11D 83624.

1.2 Location

“An applicant for a siting license shall include the location of the proposed hazardous
waste treaiment, siorage. or disposal fucility.” (Idaho Statutes 39-3813-b)

Site B occupies approximately 120 acres in the northern half of Section 19. Township 4 South, Range
2 East, Boise Meridian. Scction 19 is a parcel of land that encompasses 640 acres and is owned by
.USEI The proposed siting arca is the remainder of Scction 19. It will encompass at least one new

disposal cell within the remaining 400 acres minus buffer zones and excluded areas as discussed
. herein..

Owyhee County is a ranching and agricultural area of approximately 7,678 square miles. The county is
‘sparsely populated. with an average population of 1.4 people per square mile.

The area surrounding Section 19 is very sparsely populated. The nearest public facility is a gas station
mini-mart in Grand View. which is approximately 10 miles southeast of Section 19. Grand View has a
population of approximately 500 persons. Approximately 170 people live within four miles of Section
19 (Exposure Information Report, 1985).
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EPA ID Number:

Physical Address:

Telephone No.:

Latitude:
Longitude:

‘Additional Site Information is:

IDD073114654

20400 Lemley Road

"Grand View, ID 83624

(208) 834.2275
43 03°-56”
116 15°-44"
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- 20 Engineering and Hydrogeologic Information

“An applicani for a siting license shall include engineering or hydrogeologic information
to indicate compliance with technical criieria as adopted in the Ha:zardous Waste
Management Plan if applicable. " (1daho Statutes 39-5813-c)

- Charles Feast, as senior hydrogeologist and project manager at CH2M Hill from 1979 to 1999, and
since 2001 with Feast Geosciences. was the primary author or senior technical lead for most of the
geologic' and hydrogeologic studies conducted at Site B. Sections 2.1 through 2.6 of this Application
were prepared from a summary document provided by Mr. Feast for this application (Feast 2006).

Since the mid-1980’s. the geology and hydrogeology at Site B has been extensively studied and
characterized to obtain and renew hazardous waste treatment. storage and disposal permits through the
us Envi'ronmental Protection Agency (EPA) and DEQ. Most of this work has been conducted within
‘the boundaries and perimeter of the current active portion of the facility. The following text draws
directly from previous reports and studies and includes both direct text and amended or summarized
text from numerous sources previously submitted to DEQ. The exception to the summation and
paraphrasing of previous studies is a new geologic cross-section along the west side of the current
facility boundary prepared specifically for this submittal.

2.1 Geologic Setting

- General Geology

Section 19 lies within Owyhee County in southwestern Idaho and geographically comprises a portion -
of the Snake River Valley. The geology of the area surrounding Section 19 is dominated by the
sedimentary facies of the Idaho Group. which are underlain by the older basalts and rhyolites of the
western Snake River Plain. These sediments and volcanics were deposited in a fault-bounded basin on
the western margin of the western Snake River Plain. The sediments and volcanics of the Snake River

Plain unconformably contact the predominantly plutonic rocks of the mountainous highlands north and
west of Section 19,

The oldest rocks of the mountainous area to the north and to the southwest of Section 19 arc of Jurassic

and Cretaceous age and are of granitic and granodioritic composition. These rocks represent the
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margin of the Idaho batholith, forming the extreme western limits of the Rocky Mountains.
Metamorphic rocks are found locally associated with the plutonic rocks in the uplift.

Within the Snake River Vallcy are younger (Tertiary and Quaternary) deposits of the Idaho Group that
were deposited as pediment sands, gravels, silts and clays of lacustrine (lake) and fluvial (river) origin
in the form of piedmont plains with intermingled and superimposed silicic and basaltic extrusive
volcanic and pyroclastic flow rocks that range in age from Miocene to early Recent. The floors of the
presently active watercourses and their overflow areas are blanketed with the most recent materials.
These recent materials were derived from deposits of windblown silts, fine sands, and bench or terrace
deposits of pre-existing gravelly materials.

General Stratigraphy

* The stratigraphy and approximate thickness of cach geologic unit can be characterized as follows, in
ascending order (deepest and oldest first):

» Poison Creek Formation — 600 plus feet
. Banbury Basaﬂts - 200 plus feet

. Chalk Hills Formation - 200 plus feet

. Glenns Ferry Formation — 1,500 plus feet
. Bruneau Formation - 0 to 100 plus feet

Figure E-7 (Appendix B), a detailed staratigraphic column prepared from the driller’s log for an
artesian well drilled in 1938 at Site B, illustrates the stratigraphic sequence at Section 19.

Poison Creek and Chalk Hills Formations

The Poison Creek and Chalk Hills formations are lacustrine deposits of the Snake River Plain. The

Poison Creek Formation separates the gencral groundwater systems from the local groundwater
systems.
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Banbury Basalts

Approximately 200 feet of basalt, known as the Banbury Basalts, separate the Poison Creek
Formation and the Chalk Hills Formation. These basalts are the first fractured rock system

encountered beneath Section 19, and occur at a depth of approximately 2,285 feet below ground
surface (bgs).

Glenns Ferry Formation

The Glenns Ferry Formation represents lacustrine, fluvial, and flood plain deposits. The first
encountered groundwater at the proposed siting area is in this formation. The first water-bearing
zoneés bencath Section 19 consist of two groups of thin sand beds that are interbedded in the fine-
grained lacustrine sediments of the Glenns Ferry Formation.

Bruneau Formation

The Bruneau Formation consists of unconsolidated lake deposits containing basalt flows and tuff
beds to high-encrgy river gravels. These are coarse-grained deposits that arc located at the ground
surface near Section 19.

‘Subsurface Conditions

Subsurface conditions at Section 19 have been determined primarily based on the subsurface
conditions encountered in the excavation of Landfill Cell 14 and Ccll 15. and the logging of the
groundwater monitoring wells drilled at various locations around Section 19.

Section 19 soils arec composed primarily of layers of silty sands, sandy silts. silts. and massive clays.
The top 30 to 40 feet arc composed primarily of silty and gravelly sands. which are underlain by
silty sands and clays to a depth of approximately 150 feet. Below 130 feet. thick beds of inorganic
silts and clays are encountered. These materials were deposited primarily in a lacustrine
environment. Soil boring data show that relatively consistent, uniform soil conditions exist
throughout Section 19, ' v

2.2 Hydrologeologic Setting |

Detailed descriptions of the hydrogeology at Section 19 are provided in the numcrous support

documents preparcd prior to and subsequent to the issuance of the Part B permit. The gencral
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description and discussion in the following paragraphs is provided to describe the subsurfacc
conditions relevant to the Section 19 Siting Application and is not to provide a.comprehensive
presentation of the complex hydrogeology at Section 19. '

Section 19 is underlain by two water-bearing units identified as the Upper and Lower Aquifers. These

_ hydrologic units consist of two distinct swarms or sets of thin beds of very fine sand and fine silty sand
embedded in a silty clay matrix. A confining layer of massive clay, 20 to 30 feet thick, separates the
two aquifers.

. Water chemistry, geologic core logging, and geophysical logging during site characterization

' differcht'iated the two aqﬁifcrs. These two aquifers appear geologically similar over most of Section 19,
with an exception occurring in the northwestern most corner. In this comer, the saturated portion of the
Upper Aquifer appears thicker. most likely due a thicker sequence of sand layers acting as the host
unit. The groundwater monitoring system established for Site B (as part of the permitting process) has
maintained the Upper and Lower Aquifer distinction. The monitoring well system at Site B consists of
33 wells and piezometers in the Upper Aquifer, and 22 wells and piczometers in the Lower Aquifer, as
shown on Figure 3.

The total saturated thickness of the Upper Aquifer ranges from less than 20 feet thick to about 80 feet
thick. Within the aquifer section. the cumulative thickness of sand beds ranges from 1.5 feet to 35 feet,
with an average thickness of approximately 7 feet. Sand beds appear (o be thicker. and the cumulative
- sand bed thickness appears highest. in the northwestern portion of Section 19. The number of sand
beds decrease. and individual beds thin, to the east and to the south of Section 19. '

Water in the Upper Aquifer flows into Section 19 from the northwest and exits across the eastern
facility boundary as shown on Figure 4, Water in the Lower Aquifer ¢nters from the southwest, flows

- -to the northeast and exits Scction 19 beneath the easten Site B boundary as shown on Figure 5. The
Upper Aquifer exhibits unconfined (water table) to scmi-confined conditions. while the Lower Aquifer
is confined. Based on the surfacc elevation of the monitoring points, depth to water in the Upper
Aquifer ranges from 135 feet to 190 fect bgs , and the potentiometric surface of the Lower Aquifer
ranges from 190 feet to about 215 feet bgs . ’

The subsurface stratigraphy of Section 19, including the Upper Aquiter host lithologies that dip or
slope downward to the northcast approximately 2 to 5 degrees. As a consequence of this dip. the sand
‘beds hosting the Upper Aquifer gradually rise above water and progressively become unsaturated from
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north to south across Site B. The southern limit of saturation in the Upper Aquifer crosses the southern
pdrtion of Site B from northwest to southeast and slightly north of the northern edge of Cell 14. The
Lower Aquifer also dips to the northeast, but is saturated beneath the entire Site B facility.

Figures 6 and 7 are north-south cross-sections along the western and eastern sides (respectively) of the
current Site B boundaries. These figures show the principal stratigraphic units beneath Site B including
the Lower Aquifer, the confining layer and primary stratigraphic divisions within and above the Upper
Aquifer. The effect of the northerly dipping formations on the saturated thickness and southerly extent
of the Upper Aquifer is illustrated on these figures by the intersection of the water table and the inner
confining layer separating the Upper and Lower Aquifers. '

There are no existing wells or borings in the eastern or western extents of Section 19 1o document
continuity of the hydrogeologic conditions studied in detail beneath and adjacent (o the current Site B

" boundaries. However. the geologic setting, including outcrops visible in the southern and western

topographic highlands bordering the plateau on which Site B is located, indicates similar stratigraphic
continuity, and therefore similar hydrogeolic continuity beneath Section 19. This is especially true in
the eastern portion of Section 19, where groundwater contours and flow lines are uniformly spaced and

consistent, suggesting uniform conditions in the immediate arca. The westemn portion of Section 19 is
topographically higher than the east, and the extent of the Upper Aquifer in this portion of Section 19

is largely unknown. While well vields in both aquifers appear to vary according to the thickness and
cumulative occurrence of sand beds within the saturated zone, they range from about 5 gallons per
minute in the northwest corner of Site B 1o less than 0.5 gallons per minute across the eastern and

southern extent of the Upper Aquifer. The Lower Aquifer is generally thinner and contains fewer sand
. beds. Lower Aquifer wells all yield less than 0.5 gallons per minute. The general water chemistry of
the both aquifers is high in total dissolved solids, exceeding 1.000 mg/l in all wells except U-4. which

is around 900 mg/l. The low well yields. combined with poor water quality. indicate that neither of the
water bearing zones represent viable or economicalily significant resources.

2.3 Siting Criteria

Depth to Groundwater

“No new hazardous waste land disposal facility shall be placed where the seasonal-high
depth of the groundwater. beneath the proposed site, is less than 100 feet below the
lowest point of disposal. Perched saturated zones may be exempt fiom exclusionary
criterion if it can be demonstrated thai the suaturated zone has no economic or
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‘Water levels in the Lower Aquifer monitoring wells range from 185 to 215 feet bgs depending on the
surface elevation of measurement. Projecting future water levels in the Lower Aquifer is complicated

" by the transient effects of soil loading from Cells 14 and 15 and because the aquifer is under confined
conditions under all but possibly the cxtreme southem edge of Cell 15. Under confined conditions, the
,dei:th to water in a well is less than the depth to water in the aquifer because the water rises above the
confining layer in the well.

The Upper Aquifer is under unconfined/semi-confined water table conditions: consequently the
measured depth to water is essentially the depth to saturated sediments. Water levels range from 135
feet bgs in the topographically low area near the northwest corner of Site B, to 198 feet bgs across the
southeastern portion of Sitc B. The depth to water and subsequent rising water levels may limit the
design depth of future cells that extend over that the northwest corner of Section 19 to disposal depths
less than 35 fect bgs. This potential Cell location is discussed further in the following scction, The low
well yields from both the Upper and Lower Aquifers, combined with poor water quality, indicate that

_ neither of the watcer bearing zones represent viable or economically significant resources.

Fine Grained Unconsolidated Sediment Formations

“No new hazardous waste lund disposal facility shall be placed wherc the thickness of
fine-grained (predominantly clay and silt) unconsolidated sediments above the water
table is less than 25 feet.” (I1daho Hazardous Waste Management Plan: Minimum

~ Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities
Within Idaho-1B)

The thickness of fine-grained sediments above the Lower Aquifer exceeds 100 feet. [n addition to the
numerous beds of clay and silty clay comprising the lower part of the Upper Aquifer. the confining
clay between the two aquifers consists of a single massive unit approximately 20 to 40 feet thick.

- The thickness of finc-grained sediments above the Upper Aquifer exceeds 60 feet over most of Site B
with the exception of the northwest corner. Here the higher groundwater and low topography combine
to limit the amount of clay and silt to 25 to 30 feet thick. As shown on Figure 6, the sedimentary
sequence above waltcr is comprised of thinly bedded. fine sand with thickly bedded silts and clays.
Durmg previous momtormg, well drilling. this sedimentary package has been logged as interbedded
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silty sand or sandy silt and clay. The individual silt and clay beds cannot usually be individually
identified. At well U-1. a detailed, continuous core was obtained to a depth of 140 feet (CH2M Hill,
2000). In this boring, 31 feet of silt and clay beds were penetrated. The individual beds range from 1
inch to 2 feet thick. In addition. there are several relatively thick. fine silty sand beds that include thin
beds of silt and clay not included in the cumulative total. In general. from about 120 feet and deeper,
the sediments are predominantly (approximately 70 percent) silt size or finer (Figure 6).

Groundw'ltcr Monitoring Considerations

A new waste disposal cell most likely will require modifications to the current momtormg well
-network. These modifications possibly include the abandonment of several wells, the installation of
replacement wells, and new dedicated down gradient wells. The final layout of the cell determined
" during permitting, including the location of individual sub-cell sumps, will dictate the ultimate

‘monitoring well configuration.

For example, if Cell 16 covers most of the western side of Section 19, subject to buffer and setback
requirements across the west side, the [ollowing monitoring wells would likely be impacted:

e U-l
e U2
e U3

» Possibly L-38

In addition, the following piczometers (wells used for water levels only) would likely be impacted:

* UP-28
» UP-29
* LP-14

The gencral approach to modifying the groundwater monitoring system for a new Cell overlapping an.
existing well will be to drill suitable replacement background monitoring wells, and conduct parallel
groundwater sampling over at least onc hydrogeologic cycle to establish some correlation-between the
new and existing wells. Oncc a period of data overlap is obtained and a correlation determined, the
existing wells will be plugged and abandoned according to state and federal regulations and the steel
surface casing removed or cut off below the construction depth of the cell.
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New down gradient wells, designated to monitor specific Cell leak detection and leak collection
sumps, may be required. These wells would be instailed in appropriate locations. For the example were
a new Cell 16 to cover most of thc western side of Section 19, new downgradient wells designated to
specific leak detection and leak collection sumps would be installed along the west side of the existing
Cell 5. Additionally. well locations would be considered where the wells not only monitor Cell sumps,
but also groundwater impacts detected at existing wells such as U-1, which may have been exacerbated
by the recent capping of Cell 5. Wells impacted by constructing a new Cell would likely be included in
the semi-annual groundwater monitoring program.

A specific program addressing the modification of the monitoring well network, including installation
of new wells and abandonment of existing wells, would be defined during the permit. modification
process. Likewise. the location of piezometers would be evaluated.

Cell Design Excavation Depth

Prior to the final design and submission of the permit modification to DEQ. subsurface investigation

-would be performed to determine site specific subsurface characteristics. Additionally, ground water

monitoring wells would be installed and monitored to determine the seasonal-high depth to

groundwater. Results from thesc investigations and monitoring would be used to determine future

- construction design criteria to meeting all permitting requirements.

2.4 Rising'Groundwatcr

Water levels in both the Upper and Lower aquifers at Site B were noted 1o be rising since 1984 when
successive water level measurciments were first recorded. In 1999 USEI conducted an evaluation of the
rate of rise and sources of the rising groundwater (CH2M Ilill, 1999). Consequently. DEQ required

"USEI to re-evaluate rising groundwater at Site B every two yecars. Thus. re-evaluation reports were

prepared and submitted in 2001 (CH2M Hill. 2001), 2003 (Feast Geosciences. 2003) and 2005 (Feast

Geosciences, 2006). The results of the initial study and subscquent re-cvaluations are summarized as
follows:

s The age of the Upper Aquifer water ranges from less than 1,000 years on the western
(upgradient) portion of Site B. to 5.000 to 9.000 years beforc present on the eastern
(downgradient) portion of the Site B.

» The Lower Aquifer ranges from 10.700 to 12.700 years before present in the wells across
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the northern edge of Cell 14,
The source of water in the Upper Aquifer appears to be Castle Creek.

The source of water in the Lower Aquifer was not specifically identified. but based on
gradient, the source is thought to be southwest of the site; and based on isotope data, the
recharge area is thought to be at least 1,000 feet higher than the headwaters of Castle Creek.

Upper Aquifer water levels have risen an average of 5.8 fcet since 1989 and the Lower
Aquifer water levels have risen an average of 6.3 feet.

- Using data collected since 1989. the rate of rise for the Upper Aquifer is 0.35 feet per year,

and for the Lower Aquifer it is 0.49 feet per year.

‘Beginning in 1997, the rate of rise in most of the Upper Aquifer and Lower Aquifer wells

has decreased from the pre-1997 time frame. Since 1997, the average rate of rise in the
Upper Aquifer is 0.23 feet per year and in the Lower Aquifer it is 0.37 feet per year.

Water levels in the Upper Aquifer wells on the eastemn side of Site B arc rising more slowly
than the wells on the western side (0.18 feet per vear versus 0.34 fect per year).

Water levels in the Lower Aquifer respond to changes in surficial un-loading and loading as
Cell 14 and Cecll 15 are/were excavated and re-filled and the excavation spoil piles were
emplaced.

The groundwater at Site B does not exhikit significant seasonal variations. Prior (o the late
1990°s water levels were rising fast enough to obscure the seasonal tluctuation. Since the
late 1990°s the rate of water level rise is slow enough that a scasonal fluctuation of about
0.5 feet is becoming evident in the hydrographs of most wells.

Rising groundwater at Site B has not caused any significant changes to the flow paths in
either aquifer or in the efficacy of the current monitoring well system.

Water levels measured in the Upper Aquifer wells in the northwest corner of Sitc B appear to be rising
more slowly than any of the other Upper Aquifer wells across Site B. In addition. the rate of rise
appears to be slowing down. From 2003 to 2005 the average rate of rise in wells U-3 and U-4 was 0.15
feet per year. This decrcasing rate of rise is apparently the result of incoming watcr filling sandy
sediments on the northwest side and the incoming groundwater backing up as the gencrally Icss
transmissive Upper Aquifer, across the center and east sides of the Site B. slowly respond to the
increased hydraulic head.
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In the probable Upper Aquifer recharge area at Castle Creek, the water surface elevation is -
approxlmately 2450 feet mean sea leve] (msl). The maximum level for the Upper Aquifer at Site B is |
tied to the elevation of Castle Creek as the recharge source and dependent of the rate of recharge and

~ subsequent lateral discharge of water across the site. As water levels rise, additional sand horizons

become saturated and the aquifer is able to discharge more water. Consequenily, there should be a self
limiting maximum water level for the Upper Aquifer in the northwest portion of Site B. Although this
exact level is not known, the self limiting maximum water level is at an elevation significantly lower
than the recharge area.

There are no estimates of the maximum water level for the Lower Aquifer. Since the aquifer is
confined, water levels could continue to rise until sufficient differential head develops across the

conﬁmna bed between the Upper and Lower Aquifers so that upward leakage limits additional water
level increases.

2.5 Depth to Fractured Rock

“No -new hazardous waste land disposal jacility shall be placed where the deplh to
Sractured rock (e.g. basalt. rhyolite, limestone, dolomite, etc.) is less than 100 feet below
the lowest point of disposal.” (ldaho Hazardous Waste Management Plan: Minimum
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities
Within 1daho-1B)

Figure E-7 (Appendix B) is a stratigraphic column prepared from the log of a 3,100 foot deep artesian
supply well drilled at Site B by the US Army Corps of Engineers (USACE) in 1958. Site B is underlain
by 2.285 feet of clay and shale overlying the Banbury Basalt, which is the first fractured rock is
encountered. This artesian well was plugged and abandoned 1986.

2.6 Surface Water

“No new hazardous waste land disposal facility shall be placed within 23500 feet of
surface water bodies (e.g.. lakes and perennial rivers or streams. etc.).” (Idaho
Hazardous Waste Manaoement Plan: Minimum Technical Siting Criteria for Commercxal
Hazardous Waste Land Disposal Facilities Within Idaho-2A)

“The active portion of the facility shall be located such thar the facility shall not cause
contamination of surface aters, unless such surface waters are an integral part of the
non-municipal solid waste management facility's operation for storm water and/or
leachate management.” (IDAPA 58.01.06-013.01.C)
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The surface water body nearest to Section 19 is Castle Creek. Castle Creek is a perennial stream
running generally from southwest to northeast to its confluence with the Snake River to the north. As
shown in Figure 8, Castle Creek is located within Sections 13 and 24 of Township 4S8, Range 1E, in its
reaches nearest to Section 19. Figure 8 shows the required 2,500 foot surface water body buffer zone.

. The buffer zone extends into the northwest comner of Section 19 and generally overlaps the required
500 foot inactive buffer zone where no active cells may be constructed. as discussed in Section 12.0.
However, a small portion of the surface water buffer zone extends beyond the inactive buffer zone into
the northwest comer of Section 19. This portion of Section 19 will be maintained as an inactive bufter
to meet the surface water buffer zone requirement. That is, no landfill cells will be constructed within
the portion of the surface water buffer zone that extends into Section 19 beyond the 500 foot inactive
buffer zone. ' | |

2.7 Water Wells

"No new hazardous waste land disposal facility shall be sited within 1000 feet of existing

public/private irrigation and water supply wells. unless it can be demonstrated that

natural hydrogeologic barriers isolate the site location from the aquifer being pumped. "

(Idaho Hazardous Waste Management Plan: Minimum Technical Siting Criteria for
- Commercial Hazardous Waste Land Disposal Facilities Within Idaho-2B)

“The active portion of the facility shall be located, designed and constructed such that
the facility shall not cause contamination to a drinking ‘ater source or cause
" contamination of groundwater. " (IDAPA 58.01.06-13.01.D)

Figure 9 shows the locations and construction dates of all wells located within the vicinity of Section
19 that are registered with the Idaho Department of Water Resources (IDWR). According to the IDWR
database, the well nearest to the Section 19 boundary (well #13) is registered to the Bonus Cove Ranch
‘and has a domestic, single residence usage with a production capacity of 50 gallons per minute. The
exact location of well #13 was not surveyed for this report. However, the IDWR database indicates that
well #13 is located within the northwest quarter of the northeast quarter of Section 20. Thus, well #13
must be at least one-half of the distance of Section 20 from Section 19. That is. the well nearest to the
siting area (well #13) is located at least one-half mile, or 2.640 feet from the Section 19 boundary,
salisfying the regulatory constraints concerning proximity to water wells.
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2.8 Flood Plain

“No new hazardous waste land d:sposul facility shall be sited within a ﬂoodplam of a
500-YEAR (recurrence interval) flood.” (ldaho Hazardous Waste Management Plan:
Minimum Technical Siting Criteria for Commercial Hazardous Waste Land Disposal
Facilities Within Idaho-2C)

A facility shall not be located within a one hundred (100) year flood plain if the facility
will restrict the flow of the one hundred (100) year flood, reduce the temporary water
storage capacity of the flood plain, or result in a washout of solid waste so as 1o pose a
hazard to human health and the emvironment.” (IDAPA 58.01.06-13.01.A)

“A facility located in a 100-year floodplain must be designed. constructed. operated. and
maintained to prevent washout of any hazardous waste by a 100-yr flood. " (EPA 40 CFR

© 264.18.B)

No part of Section 19 is located within a designated A, B, or C class loodplain as identified by the
Federal Emergency Management Agency (FEMA). Figure 10 depicts the elevations of Section 19 and

demonstrates the natural elevation barriers that protect Section 19 from the flooding of Castle Creek.

Approximately 95 percent of Section 19 is has an elevation greater than 2500 fcet above sea level

(msl). The lowest elevation in the northeast corner of Section 19 is approximately 2475 feet above

MSL. This “lowest elevation™ is approximately 1.5 miles away and 50 feet above the nearest stretch of

Castle Creek, lying at approximately clevation 2425 feet above MSL. The topographié contours

demonstrate the tendency of the natural landscape to direct floodwatcrs away from Section 19 toward

the Snake River to the north, which is approximatelv 200 feet below the lowest elevation of Section

19.

2.9 Fault Zones, Seismic Zones, and Unstable Areas

“No new hazardous waste land disposal facility shall be sited within areas that are in
close proximity of active fault zones (i.c., displacement within Holocene time) or other
tecionically active or unstable areas (e.g. paleo-landslides, eic).” (ldaho Hazardous

~ Waste Management Plan: Minimum Technical Siting Criteria for Commercial Hazardous

Waste Land Disposal Facilities Within [daho-2D)

“No facility may be located on land that would threaten the integrity of the des:gn "
(IDAPA 58.01.06-013.E)

“Portions of new facilities where treatment, storage. or disposal of hazardous waste will

be conducted must be located within 61 meters (200 feet) of a fault which has had
displacement in Holocene time . (EPA 40 CFR 264.18.A)
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Figure 11 shows a satellite image of the Site B location and the distance to the nearest faults that have
experienced movement within the Holecene epoch according to the Idaho Geologic Survey. The
Halfway Gulch Fault and the Water Tank Fault are approximately 22 miles and 24 miles from the

facility, respectively. Thus, the fault proximity regulations as stated above are satisfied.

Figure 12 shows the locations of earthquake epicenters occurring in Idaho from 1880 to present having
a Richter magnitude of 4.5 or greater. Figures 13 and 14 display the 10 percent probability of
exceeding the mapped firm ground acceleration and acceleration coetlicients. respectively, during a 50

~year period in Idaho. Figure 13 indicates the effcctive peak firm ground acceleration is less than 0.05g

and Figure 14 indicates the effective peak velocity-related acceleration coefficient (A,) is 0.09.

As shown in Figures 12, 13, and 14, Section 19 is located within a region exhibiting seismic stability,
at least since the year 1880. and low probability of significant ground acceleration during a seismic

event.

For the purpose of developing earthquake spectfal response accclerations, Section 19 is classified as
Site Class C, for use with the International Building Code.

As shown on the USGS Earthquake Hazards Progrém computer database output (Appendix C). the
probable maximum horizontal acceleration (or probabilistic peak ground acceleration) having 10

percent or greater probability in 250 years in the vicinity of Section 19 is 0.11g. Thus. indicating the |

~ Sité is located within a seismic impact zone. which is similar 1o other landfills in Southern ldaho.

During the design phase, prior to applying for a permit modification. best management practices will
be used to design engineered structures to withstand horizontal acceleration forces according to the
International Building Code (IBC, 2000).

~ For instance, under the direction of an ldaho Registered Professional Engineer, a slope stability

analysis will be performed incorporating seismic conditions and site-specific strength parameters to
define maximum allowable cell slope conditions. Earthen' embankments will be designed to withstand .

2 0.11g horizontal acceleration. Geosynthetic and clay liners utilized in the proposed landfill will be

analyzed for tear and potential slippage under static and dynamic conditions and designed to remain
stable under anticipated seismic accelerations. Additional landtill features. such as leachate collection,

surface water control, and cover systems. will also be designed to remain stable under the anticipated
seismic accelerations.
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unstable areas and thus does not pose a threat to the design integrity of a hazardous waste facility.
(Characteristic physiographic features include poor foundation conditions; mass sliding conditions
causing avalanches, debris slides. debris flows, block sliding. rock fall, solifluction: and karst

conditions including sink holes. sinking streams. caves, large springs, or blind valleys.)

2.10 Subsurf.xce Mining, Caves, and Sait Bed Formations

“No new hazardous waste land disposal facility shall be located wuhm areas over Iymg
any subsurface mining.” (ldaho Hazardous Waste Management Plan: Minimum
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities -
Within Idaho-2E)

“The placement of any noncontainerized or bulk liquid hazardous waste in any salt dome

Jormation. salt bed formation, underground mine or cave is prohibited. except for the
Department of Energy Waste Isolation Pilot Project in New Mexico.” (EPA 40 CFR
264.18.C)

No active, inactive, or abandoned mining operations exist beneath, or in the vicinity of Section 19. In
addition, after conducting a mineral potential survey in 1992 the Burcau of Land Management-

concluded that no locatable or salable minerals were present in commercial quantitics within Section
19 (Appendix D).

The geologic stratigraphy discussion in Section 2.0 does not indicate that salt dome or salt bed

formations exist within Section 19.

. American Geotechnics
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3.0 Waste Description and Environmental Protection Agency Waste Codes

“An application for a siting license shall include a description of the types of wastes
proposed to be handled at the facility. ” (Idaho Statutes 39-5813.D) ‘

According to Title 40 of the Code of Federal Regulations, Section 261, hazardous wastes are described
as (1) characteristic waste, (2) nonspecific source waste, (3) specific source waste, and (4) discarded
commercial chemical products.

_ The Environmental Protection Agency (EPA) hazardous waste codes for waste accepted by USEI are
shown in Table 1. on page 22 and 23 of this report. The contaminant listing for these waste codes arc
available in Title 40, Code of Federal Regulation, Section 261.

3.1 Characteristic Waste

' Characteristic wastes (40 CFR 261. 20-24) are wastes the EPA identified as having one of the four
characteristics, or traits, of hazardous waste: ignitability, corrosivity, reactivity. and to'xicity. They are
designated using a "D" in the waste code. Waste is considered hazardous if it exhibits any of these
characteristics. These properties are measurable by standardized and available testing methods that can

be found in a manual entitled Test Methods for Evaluating Solid Waste, Physical/Chemical Methods
(SW-846).

. Some examples of characteristic wastes include certain paints, degreasers, and solvents that are
ignitable (D0O01); corrosive battery acid (D002): certain reactive cyanides or sulfide-bearing wastes
(D003): and wastes considered toxic because they contain high concentrations of heavy metals, such as
cadmium (D006), lead (D008). or mercury (D009).

3.2 Nonspecific Source Wastes

Nonspecific source wastes (40 CFR 261. 31) are material-specific wastes. such as solvent wastes,
electroplating wastes, or metal heat-treating wastes, commonly produced by a wide variety (non

specific sources) of manufacturing and industrial processes. They are designated using an "F" in the
‘waste code.
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Some examples of nonspecific source waste are wastewater treatment sludges from electroplating
operations (F006), process wastes such as distillation residues. heavy ends. tars, and reactor clean-out
wastes (F024).

3.3 Specific Source Wastes

- Specific source wastes (40 CFR 261.32) are wastes from specifically identified industries such as

wood preserving, petroleum refining. steel mills, and organic chemical manufacturing. They are

designated using a "K" in the waste code.

Some examples of specific source wastes arc wastewater treatment sludge from the production of
chrome yellow and orange pigments (K002). clectric arc furnace dust (K061), and tar storage tank
residues from coal tar refining (K147).

3.4 Discarded Commercial Chemical Products

Discarded commercial chemical products (40 CFR 261.33) are off-specification products, container
residuals, spill residue runoff, or active ingredients that have spilled or are unused and intended to be
discarded (designated with “P" and "U" waste codes). If the intent is to usc the material or recycle it, it
is.not considered a hazardous waste.

Some examples of discarded commercial chemical products include: Aldicarb (P070) parathion
(P089). and viny! chloride (U043)

"~ American Geotechnics
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Table 1
EPA Hazardous Waste Codes for Waste Accepted at US Ecology Idaho, Grand View, Idaho
Characteristic No;-spc‘ciﬁc Specifie Source Discarded Commercial Chemical Products
Wastes Vg:’:&: Wastes Acute Toxic Wastes Toxic Wastes

DOol Foal Ko K047 | KI24 Paot POS0 P106 | U00I uo4ds | U09S | UI43 | ULB9 | U247
D002 FO02 K002 | K048 | KI25 | P002 PO51 P108 | U002 | U049 | U096 | Uldd | U190 | U248
D003 FO03 K003 | K049 | K126 | P003 P054 P109 | U003 | U050 | U097 [ U4S | UI9I | U249
D004 Food Kood | KOSO | K131 PO04 POS? P110 | U004 | UOS! uoes | Utd6 | U192 | U271
DO0S FO0S K005 | KOSI K132 POOS P0O58 Pl Uo0s | Uos2 | U0v9 | Ul47 | U193 | U278
D006 Fo06 Kooo | K0S2 | KI36 | POO7 P05Y P12 | U006 | U053 | UI0I Ui48 | U194 | U279
D007 F0o7 K007 | K060 | K14l P008 P060 P113 | U007 } U055 | UI02 | U149 | UI96 | U280
D008 FOOR K008 K06! K142 P0O09 P0G2 Pitd uoos Uus6 uUio3 uUis0 U197 u328
D009 F009 K009 | K062 | K143 | POIO P063 P115 | U009 | U057 | UI0S | Uisl | U200 | U353
DO10 FOI0 KOO | K069 | Kldd PO Po64 P16 U010 [ U0S8 | Uloe | UIS2 | U201 u3s9
DOl FO11 Kot K071 K145 PO12 P0O65 P18 uoll uos9 | Ui07 | UIS3 U202 | U364
D012 FO12 KOi3 | K073 | K147 o1l P066 PI19 | U0I2 | U060 | UIO8 | UIs4 | U203 { U367
DO13 FOtY Koid | K083 | Kid8 PO14 P067 P120 | U014 | U06I uio9 | UISS | U204 | U372
DOt4 k020 KOIS | K084 | Ki49 | POIs Po6E P12} UoIS | U062 | U0 | UIS6 | U205 | U373
D015 FO21 K016 | KO8s | K150 | POI6 P069 P122 | U016 | U063 | ULl | UIST | U206 | U387
DOI16 F022 K017 | K086 | Ki51 POI17 P070 P123 | U017 { U064 | U2 | UIS8 | U207 | U389
DO17 F023 KOI8 | K087 [ KIS6 | POIB PO71 P127 | UOIR | U066 | U3 | UISY | U208 | U3G4
DOI1X F024 K019 | K088 | KI57 1020 P072 P128 UoI9 | U067 | U4 | U160 | U209 | U39S
DO19 IF025 K020 | K093 | K158 | P02} P073 P185 U020 | U068 | UIlS | U6l U210 | U404
D020 FQ26 K021l K094 | KI59 | P022 P074 P188 | U021 U069 | Ulle | UI62 ) U211 | U409
DU21 027 K022 K095 K161 Po23 PO75 P1§9 1022 | U070 | UIIT | UI63 U2i3 | U410
D022 F028 K023 | K096 K169 PO24 P076 P190 uo23 | U071 Ul uiod U214 | U411
0023 F032 K024 | K097 | K170 | 1026 077 P19l U024 | U072 | UIIY | U165 | U2IS
D024 F034 K025 | K098 | K171 | P0o27 | PO78-| P192 | w025 | UOT3 | UI20 | UIG6 | U216
D025 FO35 K026 | K099 | K172 | PO28 P08 P194 | U026 | U074 | UI2I ule7 | U217
D026 FO37 K027 | K100 | K174 | P029 P082 PI96 | U027 Ug75 | UI22 | Ul68 | U218
D027 FO38 K028 | K101 K175 | PO30 | PO84 | P197 | U028 { U076 | UI23 | Ui69 | U219

| . D028 F039 K029 | K102 | K176 | PO31 | PO8S P198 | U029 | U077 | Ui2d | UI70 | U220
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lvf , Table 1
EPA Hazardous Waste Codes for Waste Accepted at US Ecology idaho, Grand View, idaho
Characteristic | on-specific Spéciﬁc Source y Discarded Commercial Chemical Products
w Source )
Wastes Wastes Wastes Acute Toxic Wastes Toxic Wastes
'D029 K030.| K103 | K177 | P033 PO87 | P199 | U030 | U078 | UI25 | UI71 | U221
D030 K031 K104 | K178 | P034 P083 P201 U031 U079 | U126 | U172 | U222
D031 K032 | K105 - P0O36 P0O89 P202 | U032 | U080 | U127 | UIT3 U223
D032 K033 | K106 PO37 | 'PO92 | P203 | U033 | UOSI | W28 |"UI74 | U225
D033 K034 | K107 P038 P093 P204 | U034 | U082 | U129 | Ui76 | U226
D034 K035 K108 P039 POY4 1’205 U03s | U083 L130 Ui77 U227
D035 K036 | K109 P040 P095 U036 | Uog4 | w13l U178 | U228
D036 K037 | KHO PO41 P096 0037 | UOBS | UI32 | U179 | U234
D037 K038 | KIII P042 | P097 U038 | U086 | UI33 | UI80 | U235
D038 K039 | Kili2 P043 | PO98 U039 | U087 | Uil4 | U181 | U236
D039 K040 | KI113 P044 P099 Uo41 | U088 | U35 | ULI82 | U237
D040 KO41 K114 P045 P101 U042 | UOBY | UI36 | U183 | U238
D4 K042 | KIis 1’046 P102 U043 | U0YO | UI37 | Uis4d | U239
D042 K043 | K116 P47 P13 U044 | UO9E | U138 | UI85 | U240
D043 Kodqa | K17 1048 P104 U045 | U092 | UMD | U186 | U243
' K045 K118 P49 P105 U046 | U093 | UI4I U187 | U244
K046 | K123 U047 | U094 | U142 | UI88 | U246

pR—
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4.0 Scenic, Historic, Cultural and Recreational Information

MER

"An application for a siting license shall include information showing harm to scenic,
historic, cultural or recreational values is not substantial or can be mitigated. ' (Idaho
Statutes 39-5813.E)

In 1991, USEI's predecessor, Envirosafe Inc., commissioned a cultural resources clearance survey of

Section 19 (see Appendix E) in support of proposed facility expansions. The survey was commissioned

in order to identify and evaluate potential prchistoric or historic cultural resources within Section 19,

and to protect any identified resources from potential destruction due to expanded landfill activities.

Thé survey satisfics applicable governing Fedcral mandatcs including the Antiquities Act of 1906, the

" Historic Sites Act of 1935, the Historic Preservation Act (NHPA) of 1996, the National Environmental
Pblicy Act of 1969 (NEPA). the Archeological and Historic Preservation Act of 1974 and other

~ pertinent legislation.

One small potentially significant site was identitied on the southern boundary ot Section 19 where
obsidian flakes were found. After revicwing the survey report, the Bureau of Land Management
-_in'spec‘tcd and inventoried the site, declared that no further cultural work was necessary. and granted
tull cultural resource clearance for Section 19 (Appendix E).

In April of 2006, American Geotechnics issued an explanatory letter and a formal request for cultural
resource guidance concerning exﬁanded landfill operations in all of' Section 19 to the ldaho State
Historical Preservation Office (SHPO). The SHPO issued a response letter stating that Section 19
contained no sites cligible for the National Register of Historic Places (Appendix E). In addition.

' SHPO concluded that no further cultural resource investigation of Section 19 was necessary, and that
landﬁll expansion within Section 19 may procecd without further review from the SHPPO.

4.1 Parks and Reserved Lands

"The active portion of the facility shall noi be located closer than one thousand (1000) feer
Jrom the boundary of any state or national park, or land reserved or withdrawn for scenic or
natural use including. but not limited to. wild and scenic areas. national monuments,
wilderness areas. historic sites. recreation areas, preserves and scenic trails.” (IDAPA

58.01.06-013.G)
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In order to determine the proximity of Section 19 to reserved lands. American Geotechnics issued a
formal request for information and guidance to the Idaho Department of Parks and Recreation (IDPR).
In response, a letter was issued by Mr. Jeff Cook of the IDPR (Appendix F). Mr. Cook identified two
reserved lands in the relative vicinity of Section 19; Bruneau Dunes State Park and the Snake River
Birds of Prey National Conservation Area (SRBPNCA).

Bruneau Dunes State Park is located approximately 30 miles southeast of the US Ecoloéy Hazardous -

- Waste Landfill facility, well away from the required 1000 foot reserved lands buffer zone described

above. The SRBPNCA occupies several miles of the Snake River and adjacent lands to the northwest
of the US Ecology facility. The boundaries of the arca are greater than 1000 feet from any Section 19
boundary. Mr. Cook requested that American Geotechnics contact Mr. John Sullivan for further

. .guidance concerning possible effects expanded landfill activities within Section {9 may have on the
- SRBPNCA. Mr. Sullivan is the SRBPNCA manager. A summary of his response is provided in

Section 4.2,

4.2 - Snake River Birds of Prey National Conservation Area

American Geotechnics issued a formal request for information and guidance to Mr. John Sullivan

concerning the impacts landfill construction and operation within Section 19 may have on the Snake
River Birds of Prey National Conservation Area (SRBPNCA). Mr. Sullivan issued a response letter

(Appendix F) requesting that a buffer zone be provided such that monitoring wells and associated
access roads would not be required-on Bureau of Land Management (BL\/I) owned lands adjacent to
Section 19. In a subsequent telephone conference (Appendix F). Mr. Sullnan clanﬁed his request,
stating that access roads to monitoring ‘wells on BLM lands could have detrimental effects by
mcreasmo access to areas near the SRBPNCA. After review, Mr. Sullivan indicated that the required
500 foot inactive buffer zone (see Section 12) would satisfy his request, as long as cxpanded landfil]
activities within Section 19 did not requnre monitoring wells or access roads to be constructed on BLM

lands

~ American Geotechnics
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5.0 Tlransport Risk and Accident Impact

“An application for a siting license shall include information showing rhat the risk and
impact of accident during transport of hazardous waste is not substantial or can be

mitigated. " (Idaho Statutes 39-5813.F)

Section 19 is located within a sparsely populated region of Owyhee County ldaho. Accbrding to the
2005 census report, Owyhee County has a population density of 1.4 persons per square mile. The
nearest population center 1o Section 19 is Grand View, Idaho, which has a population of 470 people

(2005 Census Report) and is located approximately 10 miles southeast of the facility.

The two transportation routes leading to Section 19 are also located in sparsely populated areas. From
Interstate 84 (1-84), the primary route to USEI’s gate in Section 19 is via Simco Road which exits from
[-84 approximately 20 miles northwest of Mountain Howe. [daho. Siimco Road traverses primarily
lhroﬁgh agriculture lands and undeveloped lands owned by the Burcau of Land Management (BLM).

A secondary route approaches USEI on State Highway 67 from Murphy, Idaho to the northwest. This
route.is also bounded by sparsely populated agricultural and BLM lands. The sparsely populated

N locations near Section 19 and routes leading to Section 19 help to minimize the risk and impact to

human health duc to an accident during waste transport.

With respect to environmental risk and impact. the wetlands, riparian zones, and waterways of the
Snake River are particularly sensitive lo waste transport accidents. Sensitive routes include bridges and
roadways traveling adjacent to the river. or waterways lcading to or originating from the river. Such
stretches along the routes to Section 19 are minimal, occurring primarily over the bridge at Grand
View, Idaho and at the Walters Ferry Bridge south of Nampa. Idaho. The S11-67 route also passes over
several ephemeral and perennial streams, including Castle Creek. Overall, these sensitive areas are few
and isolated along the two routes to Section 19. which helps to minimize the environmental risk and
impact due to an accident during waste transport.

To further minimize the risk and impact of an accident during waste transport, each waste transporter-

is required to submit and adhcre to a detailed accident contingency plan. Each plan is designed to

minimize the risk of an accident, and to minimize the human and environmental impacts should an

accident occur. The contingency plan requires all transport personnel to be trained and instructed

according to Occupational Safety and IHealth Administration (OSHA) standards, and to receive yearly
OSHA refresher courses. ‘
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Each waste transporter is trained and instructed in the general maintenance of all equipment, inspection

~ and reporting procedures, contingency plan implementation, and operation and use of a respirator. In

addition. each waste transporter is trained in emergency action. including procedures to contact
emergency personnel, contain spills. protect the public, and assist police, fire department, and
hazardous materials teams in identifying contaminants. Each transport vehicle must be routinely
inspected to insure proper operation, and must include safety, spill control and emergency equipment.
These measures are enforced to assure protection to the environment and the public to the extent
possxble in case of a waste transport accident. An example transportation commgency plan from Steve-
Forler Trucking. Inc is shown in Appendix G.
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6.0 Impact on Local Government

“An application for a siting license shall include information showing that the impact on
local government is not adverse regarding health, safety. cost and consistency with local
planning and existing development or can be mitigated”. (Idaho Statutes 39-5813.G)

6.1 Health and Safety

Additional landfills within ,Sccli.oh 19 will be constructed in support of continued operations at Site B's

existing facility. New landfills will be constructed and operated in a manner equal to. or similar to,
cuirrent landfills. Thus. there will be no change in risk of incidents that would require local
governmental services, and no significant change in operations at the site that would increase demands

on local emergency response or law enforcement services.

" 6.2 Economic Impact

Site B is a significant source of revenue and economic vitality for Owyhee County. Elmore County,
- and the state of [daho. A 2006 economic impact report commissioncd by USEI (Appendix H)
concluded the following:

~Year 2005 direct and indﬁeql liscal impacts in Idaho includes:
. Proyided 250 jobs
. Paid $14.8 million in payroll
e  Provided $31 .6‘ mi'llic‘m in additional spending within [daho
e Paid $4.75 million iﬁ laxes and tees

USEI is the largest property tax payer in Owyhee County and in the Bruneau-Grand View
School District (providing approximately 15 percent of the District’s total tax revenue).

USEI is Owyhee County’s largest private non-agricultural employer.

The USEI average hourly wagé is 39 percent higher than the average wage in Owyhec County.
USEI provides full health coverage and other benefits after 30 days of hire 1o its employees.
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7.0 Proximity to Residential Structures

“No new hazardous waste land disposal facility shall be sited within 5000 feet of any off-
site residential structure that is routinely occupied at least 8 hours/day”. (Idaho
Hazardous Waste Management Plan: Minimum Technical Siting Criteria for Commercial
Hazardous Waste Land Disposal Facilities Within Idaho-3A)

Figure 15 shows the residential locations in nearest proximity to Section 19, along with the required
5000 foot buffer zone associated with cach residence. The 5000 foot buffer zone associated with the
Hansen residence extends into the southern half of the western edge of Section 19. The area where
Section 19 and the Hansen residential buffer zone overlap will be maintained as an inactive buffer area
to satisfy the residential buffer zone requirement. No active cells shall be placed in this portion of

- Section 19.
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8.0 Proximity to Schools, Airports, Hospitals, and Churches

*“No new hazardous waste land disposal facility shall be sited within 3 miles of schools,
airports, hospitals. churches”. (Idaho Hazerdous Waste Management Plan: Minimum
Technical. Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities
Within Idaho-3B)

_ 8.1 Area Schools |

A list of public and private schools in the vicinity of Section 19 is provided in Appendix I. Each school
was located using current phone directory and internet resources. Distances were estimated using acrial
‘photographs. The school nearest to Section 19 is the Grand View Elementary School, located

~ approximately 10 miles from Section 19.

8.2  Area Airports

Figure 16 shows a satellite photograph of Site B and the distance to the nearest Federal Aviation

Administration (FAA) registered airports and the Mountain Home Air Force Base. The nearest FAA
registered runway is located in Murphy, Idaho. approximately 18 miles from Section 19. The nearest
turbofan jet airport is located at the Mountain Home Air Force Base, approximately 20 miles from
Section 19. The FAA registered airports were located through-a telephone inquiry with FAA personnel.
Section 19 is outside the required proximity limits to airports.

8.3. -Arca Hospitals

A list of hospitals in the vicinily of Section 19 is provided in Appendix I. The hospitals were located
using current phone directories and intemet resources. Distances were eslimalcd'using aerial

_photographs. The medical center nearest to Section 19 is located on the Mountain Home Air Force
Base, at a distance of approximately 20.5 miles. The nearest public hospital is located in Mountain
Home. Idaho, at a distance of approximately 29.6 miles.

8.4  Area Churches

‘A list of churches in the vicinity of Section 19 is provided in Appendix 1. The churches were located
using current phone directories and internet resources. Distances were estimated using aerial
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~ photographs. The church nearest to Section 19 is located in Grand View, Idaho at a distance of
‘ approx'imately 10.3 miles.
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9.0 Proximity to Populatioh Centers

“No new hazardous waste land disposal facility shall be sited within 3 miles from a
population center greater than 150 people . (1daho Hazardous Waste Management Plan:
Minimum Technical Siting Criteria for Commercial Hazardous Waste Land Disposal
Facilities Within Idaho-3C)

As shown in Figure 1, Section 19 is not located within 3 miles of any population center greater than

150 people. The nearest existing population center greater than 150 people is Grand View. Idaho,

located approximately 10 miles southeast of Section 19 on Hwy 78. Base on the distances cited above,
- siting a landfill in Section 19 will not present hazard to a population center.
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10.0 'Endanger‘e‘d or Threatened Species

“The facility shall not cause or contribute to the taking of any endangered or threatened
species of plants, fish, or wildlife or result in the destruction or adverse modification of
‘the critical habitat of endangered or threatered species as identified in 50 CFR Part 17"

(IDAPA 58.01.05-013.B)

In accordance with the Endangered Species Act of 1973, American Geotechnics issued a formal
reqtiest to the United States Fish and Wildlife Service (USFWS) to determine the existence and status
" of anyvendanoered threatened, proposed endangered, or otherwise protected species that méy be
 affected by hazardous waste landfill operations within Section 19. A response letter was issued by the
USFWS (Appendix J) mdxcatmg that our request for information satisfied the requirements for '
 obtaining an official list of specics as required by the Endangered Species Act, Section 7(c).

In addition to providing an official list of endangered. threatened. and lﬁroposedvspecies that may exist
within Section 19, the USFWS response letter provides information and guidelines concemmg formal '
‘ . ~consultations with the USFWS should these species be located.

The protected species listed by the USF WS include:

. Snake River Physa snail (Physa natricina) Listed Erldangered
»  Idaho Springsnail (Pvrgulopsis idahocnsi's)' ~ Listed Endangered
. Utah Valvata (Valvata utahensis) N Listed Endam.ered o
*  Bliss Repids snail (Taylorconcha serpehticola) Listcd Threatened

e  Slickspot Peppergr'ass (Lepidium papilliferum) ~ Proposed Endangered

- American Geotechnics issued a formal request to the Idaho Fish and Game Department (IDFG) to
determine the status of these protected species within Section 19. After review, the IDFG department
issued a response letter (Appendix J) concluding thai no federally listed endangered or threatened
species were located on, or near, Section 19. In addition, the letter provncled information concerning the
likelihood of Slickspot Peppergrass existing within Section 19, concluding that the habitat necessary to
support Slickspot Peppergrass docs not exist within Section 19. The IDFG department arrived at this

. conclusion from personal expericnce and after consultation with the lead botanist at the Idaho
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Conservation Data Center (Mr. Michac! Mancuso). Based on the low likelihood of Slickspot
Peppergrass existing within Section 19. the IDFGD stated that a rare plant survey to locate Slickspot

- Peppergrass in Section 19 was not warranted. Therefore, a rare plant survey to locate Slickspot
. Peppergrass was not conducted for this siting application.

Appendix J also includes a letter from Rebecca Thompson, a wildlife biologist, discussing the habitat’

. necessary for each of the endangered snails listed by the USFWS above, and the possibility that such

habitat exists within Section 19. As stated by Ms. Thompson, each of (hese snails exists within river
waters, and no such habitat is pfovided within Section 19. Therefore. the probability of any of listed

- endangered snails existing within Section 19 is low.

In addition to federally listed species, several Bureau of Land Management (BLM) sensitive plant
species are known to exist within Section 19 (Appendix J). These species include:

. Desert Pincushion (Chuenactis srevioides)
o  Spreading Gelia ([pomopsis polycladon)

e White-Margined Xax plant (Glypropleura marginata)

The IDFG department provided remarks and guidance concerning each of these species, indicating that

the exact location of these plants varics from year to year. The ability of these plants to relocate and the

~existence of seed sources on properties adjacent to Section 19. allows cach of these plants to recolonize

afier any disturbance. Thus, the IDFG department stated that a rare plant survey to locate BLM

~ sensitive plants was not warranted. Accordingly. no rare plant survey for thesc species was conducted
for this siting application.
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11.0 Wetlands

The USACE regulates all activities associated with waters of the United States, including wetlands. In .
- particular, USACE administers Sectioh 404 of the Clean Water Act. which requires a Department of

the Army permit to be obtained for any operation releasing or discharging fill material into waters of -
the United States. American Geotechnics issued a formal inquiry to the USACE to determine whether .
hazardous waste landfill activities within Section 19 would adversely affect Castle Creek, or any other
waterways under the jurisdiction of the USACE. After review, USACE issued a response letter
(Appendix K) concluding that landfill activities within Section 19 would not involve areas under
USACE jurisdiction, and that a permit under Section 404 of the Clean Water Act would not be

| required.-
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12.0 Inactive Buffer Zone

“An area of at least 500 feet surrounding the “active” (disposal location) portion of the
site shall be provided as an inactive buffer zone. " (Idaho Hazardous Waste Management
Plan: Minimum Technical Siting Criteria for Commercial Hazardous Waste Land
Disposal Facilities Within Idaho-4)

“The active portion of a facility shall not be located closer than one hundred (100) feei to
the property line. " (IDAPA 38.01.06-013.F) .

Figure 2 displays the USE! property and Section 19 boundaries. The 500 foot inactive buffer zones
'shall be maintained from the Section 19 boundary lines to the west and south. All of the USEI property

. within Section 18 shall be maintained as an inactive buffer zone. which will satisfy the 500 foot
northern inactive buffer zone requirement. Thus, active cells may be placed up to the boundary of

~ Section 19 to the north. The inactive buffer zone to the west is controlled by the western USEI

* property boundary. A 500 foot inactive buffer zone shall be maintained along the north and south legs

: ‘ of the western boundary as shown. Active cells may bs constructed up to the western boundary of

~ Section 19 where the USEI properly boundary extends into Section 20 as shoivn.
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13.0 Composite Buffer Zone Map

" Figure 17 displays the composite buffer zone requirements for Section 19 given the location of Castle
Creek. the current USEI property boundaries, and the current residential locations. This siting ‘
~ application applies to all of Section 19. No active cells shall be placed in required buffer zones within
Section 19. At present, there are two permanent buffer zones; the Castle Creek waterway buffer zone
and the Bureau of Land Management (BLM) No-Waste Agreement buffer zone. With respect to land
- within Section 19, the Castle Creek waterway buffer zone is the only permanent buffer zone.

Non~permanent buffer zones within Section 19 include the 500 foot inactive buffer zone and the
_residential buffer zone corresponding to the Hansen residence as discussed in Section 7.0. The buffer
zones are considered non-permanent because the boundaries defining these zones can poténlially be
relocated while satisfying regulatory requiremems. For instance, should USEI acquire land adjacent to
Section 19 to satisfy the inactive buffer zone requirements, active cells could be placed up to the
'boundary of Section 19. In addition, the residential butfer zone requirement within Section 19 could
potentially be removed by USEI acquiring the existing Hansen residence.

In short, this siting application applies to all of Section 19. With regard to buffer zones, active cells

may be constructed in any area of Section 19, as long as the buffer zone requirements are satisfied. The
only permanent buffer zone within Section 19 is the Castle Creek watcrway butter, which extends into
the northwest corner of Section 19, covering approximately 40 acres. A
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In summary. it is American Geotechnics’ opinion that Section 19 exceeds the minimum physical
requirements for siting hazardous waste landfills. No physical features or conditions were identified
that are believed to.compromise the integrity of a landfill within Section 19 within the prescribed

boundaries herein.

Prior to obtaining a waste permit, the landfill shall be designed to meet the minimum Federal and State
design and construction standards for a RCRA Subititle C Hazardous Waste Landfill.
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2002 Lat/'Lon Lookup Output!

Rl usGs

scignce for a changin :

1 of |

LOCATION 43.0656 Lat. -116.2622 Long.
The interpolated Probabilistic ground motion values, in %g,
at the requested point are:
10%PE in 50 yr  2%PE in 50 yr = 0% /N 2SO YRS

PGA 5.17 11.00
0.2 sec SA 11.68 26.02
1.0 sec SA 4.19 8.78

SEISMIC HAZARD: Hazard by Lat/l on, 2002

http:/feqint.cr.usgs.gov/eq-men/cgi-bin/find-11-2002-interp-06.cgi

6/12006 4:45 PM



Hazardous Waste Facility Siting License Application Cell 16

Grand View. Idaho
Project No. 06B-C1202

" June 30, 2006

APPENDIX D

ArME‘R.Ir(A‘N
LJ\‘J
TECHNIDCS

MINERAL POTENTIAL REPORT FOR SECTION 19

American Geotechnics



o » .

. UNITED STATES _ Serial Number
80—1) DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT IDI-Z315°2

MINERAL REPORT

[_- MINERAL FOTENTIAL REFORT ——1
FOR
ENVIROSAFE LAHD EXCHANGE
~ UNDER
SECTION 206
OF THe
J FEDERAL LAND FOLICY AND MANAGEMENT ACT
: OF 1974

o ]

LANDS INVOLVED

BOISE MERIDIAN, OWYHEE COUNTY, IDAHQ
} SELECTED LANDS
‘ T. 4 S., R. 2 E.
‘ Stc. 19% Lots 1-4 (inclusive)
' o E1/2NEL/4, WL1/2E1/2NUW1i/4
Ll . ' E1/2SW1/4, SEL1/4 :
Containing 502.68 acres
|
)

OFFERED LANDS

T. 3 8., R. 3 E,

S=c. 14 Lot 8

Szc. 19! Lots 8 and 9
Swec. 22¢ Lot 3

Swc. 23! Lot 2
Containing 118.16 acr=s

(Signature)

<$€oLoél$T
(Title)

(Dsle)

_2.5‘,4?[2‘7’

(Slgnsture)
"ID.____J%ﬂ%ngIL
Aéév’ 41.!4#12

{Title)

(Date)

i U 3 Govcrnmu! hinttn; Otflca l"BA 776 DOQII-G'IQ L)
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The subjsct lands have no mineral poteniisl for locstzbls or

salable ninzrals sz rmzither localable or zalable minsrals ars
present in commercial quantitiss, The subj=2ct land:z ars
prospectively valusble for oil and gse 33 wall as gothermsl
rezourcses.  No other lzazsble minerzls occcur in the subject arss,
It has been determitzd that surface entrue on the land=s would ot
interfzre with oprrations under the minerast leasing laws.

No miming claims are known to occur on the s2lected lands.

It iz recommznded that the lands be considersed for trads in
accordatice with the Fedzral Land Pelicy and Management Act of
1976 and 311 other rzgulations appertaining thaereto (43 CFR
2710). .

 INTRODUCTION

Civer (Gold Islsz)
cted lands are

sk
juszt =ast of Grand View, IJdaho while the 3= .
= northwezt of

loceted on an arid, rolling upland about
Grand Vizuw, [daho.

" poth the offered and selected lands wers identifizd for trade

through a requzst from Envirosafe Incaorporatzd. This report iz

preparzd in accordance with thz Fadaral Land Folicy and
Managen=nt Act of 19754, S=ction 206, Exchangs=s.

The purpos=z of this razport ic to presznt informaetion relative to
the potential for salabla and locatabls minzral devslopment on
both thz offzred and the selected lands. Th= conclusions r=achzd
in this rzport arz limited to only the classification for ainzral
potzntial and should not b= used for anu other purpossz,

S

The subject londs are:

SELECTED LANDS - _
Boise fleridian, Owyhes County,- Idaho . Y
»T. 4'5.,, R. 2.E. = T el T -
Sec. 19 Lots 1-4 (InCIUSIVﬂ) T = .
SERS tee s E1/2NEL1/4, WI/2E1/2NWi/z4 ° . P -
: e El/“Swllé SE1/4

Contalnlng 902.6B acr=es.
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April 1, 2006
Project No. 05B-C1202

ID State Historical Preservation Office
210 Main St.
Boise, Idaho' 83702

Attention: Suzie Nietzel

'SUBJECT: - US Ecology Idaho, Section 19 Siting and Historical Preservation

Grand View, Idaho
Dear Suzie:

‘We recently spoke by phone concerning the expansion of the US Ecology Idaho Hazardous Waste Site
in Grand View, Idaho, and the potential effects such an expansion may have on historically sensitive
sites. We appreciate your guidance in this regard, and are sending this letter as a formal request for the
Idaho Historical Preservation Officc to review the expansion plans for ahy potential affects on
historical sites. As you requested, we have attached Figure 2A (Attachment A) indicating the area US
Ecology will apply to have approved for future landfills. This area includes all of Section 19, which is
located within Towx{ship 4S, Range 2E, Owyhee Cqunty, Boise Meridian, Idaho. The map shows the
current US Ecology Idaho property boundaries. A bold line is shown bounding Section 19 as the arca
being considered for hazardous waste landfills. We request that you consider all of Section 19 in your
review as shown within the bold siting boundary line.

~ We have also attached several supporting documents that may help you with your review. The sccond

document (Attat:hinent B) includes a cultural resource survey that was commissioned by US Ecology
Idaho’s predecessor, Envirosafe Inc. The survey was conducted to identify any culturally significant -
sites within Section 19 that may be damaged or desuoyed by landfill activities. Once the survey was
.completed and reviewed, cultural resource clearance was granted (sce Attachment C) by the Bureau of

' Land Management (BLM). Envirosafe Inc. then acquired the whole of Section 19 through a land

exchange.

The cultural resource survey report identifies a site {labeled ES-1 in the report) that may be eligible for
the National Register of Historic Places under criterion D.

. American Geotechnics 2300 N Yellowstone Hwy, Suite 203 « Idaho Falls, [D 83401 e (208) 523-8710
» 5260 Chinden Blvd. » Boise, ID 83714 « (208) 658-8700
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During our phone conversation you expressed concem over the appearance of landfills in relatively
close proximity to the Oregon Trail (~ | mile). Recently, US Ecology obtained 309 acres, north of
Section 19 in Sections 13 and 18. This property is shown in Figure 2A. As required by the land
transaction with BLM, to protect the view shed with the Oregon Trail, US Ecology is in the process of
modifying their RCRA Part B Operating Permit, under a Class 2 Modification with the Idaho
Department of Environmental Quality (DEQ). The modification guarantees for perpetuity that US
Ecology will not build or construct a landfill within these 309 acres with the possible exception of a
monitoring well. The modification has been filed with DEQ. As required by law a public meeting was
held and a public comment period has been advertised. The comment period will continue through
M_éy 6, 2006. Currently, DEQ has not received any public comments regarding the Class 2
Modification.

Additionally, we have included an aerial photograph of the US Ecology Hazardous Waste Landfill in

- Attachment D to help you analyze the visual aspects both active and capped landfills. All new landfills

will be dcsigned to lie softly on the ground, meaning that visual impacts of the finished product are
minimized to the extent possible. Capped landfills will have an appearance similar 1o those shown in
cells 5 and 10 of Attachment D. Each landfill is re-vegetated with native plant species to provide

natural habitat and blend into the natural terrain as much as possible.

The photograph in Attachment D shows cells 14 and 15 during construction. New landfills will be
designed and have an appearance during construction similar to that of cell 15. Each cell is constructed
in phases. The active phase of cell 15 is shown in the left side of the cell 15 boundaries. As
construction progresses, the active phase will be filled and covered. The next phase will begin with a
similar pit being excavated toward the right edge of the cell 15 boundaries. Once construction is
complete, the cell will be re-vegetated and have an appearance similar to that of cells 5 and 10.

We hope this information will help you in your assessment of cultural and historical resources that may. -
be affected by the US Ecology Idaho Iazardous Waste Landfill expansion. Please provide a letter
indicating the status of any such resources that may be adversely affected by the addition of landfills
located within Section 19. For your convenience, you may email a signed copy of a letter in PDF

- format to either rhansen@americangeotechnics.com or tjohnson(@americangeotechnics.com. Please
let us know if there is anything else we can do to help you with your review, and thank you in advance

for your efforts on our behalf.

American Geotechnics
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Respectfully submitted,

American Geotechnics

o _ . ’

Timothy C. Johnson, EIT Rex W. Hansen, PE
Geotechnical Engineer Principal Engineer

Attachment A: Figure 2A Property Line & Section 19 Siting Map

Arntachment B: A Cultural Resources Survey of a Proposed Expansion of the Envirosafe Waste Facility
Attachment C: Bureau of Land Management Cultural Resources Clearance

Anﬁchmént D: US Ecology Idaho Hazardous Waste Facility Aerial Photograph

Attachment E: John Sullivan (Burcau of Land Management District Manager) Telecon Report

Letter included without |
attacliments unless otherwise noted,!

* American Geotechnics
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May 18, 2006

Mr. Timothy Johnson

American GeoTechnics

2300 N. Yellowstone Hwy., Ste. 203
Idaho Falls, Idaho 83401

RE: U.S. Ecology Grandview--Section 19 Siting
Section 106 (Historic Preservation) Review

Dear Mr. Johnson:

Thank you for requesting our views on the need to conduct
additional archaeological survey in the area planned for expansion of US
Ecology's Hazardous Waste Site near Grand View, Idaho (Section 19,
T4S, R2E). As we discussed on the telephone, all of Scction 19 has been
surveyed for archaeological properties, and no properties were identified
that are considered eligible for the National Register of Historic Places.
Therefore, expansion of the facility can proceed with no further review
from our office. We should be notified immediately, howcver, if
archacological remains are discovered during construction activities.

We appreciate your cooperation. If you have any questions, plcase
feel free to contact me at 208-334-3847, ext. 107.

Sincerely,

o
usan Pengilly Neitzel
Deputy SHPO and
Compliance Coordinator
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by
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Prepared by:
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INTRODUCTION

‘ virosafe Services of 1daho, Inc. of Boise, Idaho (ESIT) requested that Sage-
{:r;ujs\;ll&rlc?xz;ollzongical Consultants (Sagebrush) conduct a cultural resources clearance sur\{gzyLh of
a proposed expansion of their existing waste facility near Grandview, Owyhee County, 1dano.
The project was carried out to comply with governing Federal mandates including the Ant\%uété
ties Act of 1906, the Historic Sites Act of 1935, the Historic Preservation Act (NHPA) of 1
(P.L. 89-665 as amended by P.L. 96-315), Execulive Order }1593 of 1.971.. the National
Environmental Policy Act of 1969 (NEPA), and the Archaeological and Histonie Preservation
Act of 1974 and other pertinent legislation.

he project will involve expansion of the existing facility onto surrounding Bureau of Land
.{(mgge)ment (BLM) lands.p The project lies in T. 4N., R. 2E., S. 19 on the Castle Butte,
idaho 7.5’ USGS Quadrangle (1948; 1976 P.L.)(Figure ). A total of approximately 43R acres
of contiguous land was surveyed on the southern, eastern and western sides of the existing
facility and the area surveyed by Sagebrush ir 1990 for the initial expansion area.

The survey was conducted by Sean Blaine and the author on August { and 2, 1991 under au-
thority of Cultural Resources Use Permit No, TD-1-28592-1 issued by the Idaho State Office of
the Bureau of Land Management.

m biectiv

The present project is being undertaken in order 1o identify and evaluate any prehistoric or
historic cultural resources present within the surveyed corvidor in order to increase the known
data base and protect any identified resources from potential destruction. Should sites be found
they will be identified for avoidance or, if that is not possible, additional evaluation and possi-
ble mitigative measures. Artifacts collected as part of this project will be deposited al the

Southwest Idaho Regional Archaeological Center 1n Boise, 1daho. Field notes are held on file
by Sagebrush.’

The survey arca is on a broad plain several miles south of the Snake River in low hilly terrain.
There are a few shallow artoyos and several deep ones at the western edge of the survey area
above Castle Creek drainage and onc large onc in the southeastern part of the survey area.
Vegetation in the area is generally sparse with sagebrush and bunchgrass and shadscale domi-
nant. Because of the arid nature of the area (the nearest permanent water source is Castle
Crezk located about 660 meters to the west) and the absence of significant lithic resources in
the area, it is likely that prehistoric site densily is quite low. Evidence of historic activity will
likely be absent due 10 the lack of water and the fact that this area does not lie on any well-
traveled corridors through southern Idaho. The South Alternate Route of the Oregon Trail is
nearly one mile north and northeast of the survey area. It is likely that no historic remains wil

- be found in the survey area.

Previous Research

Prior to conducting the survey of the project area a search was made of the cultural resources

records of the State Historic Preservation Office (SHPO) through Susie Nietzel on August |
| 1991. In 1989, Frank Jenks (BLM, Bruneau Resource Area) surveyed a 0.25 acre well §ite for

ESII in section 19 SENENW and found no cultural resaurces. In 1990, Sagebrush conducted a

cultural resources inventory east, south and west of the existing ESII waste disposal site and
found only one isolated artifact in section 19.
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A search was also made of the National Rezister of Historic Places (NRHP) for significant
sites in the arca. None were found. ,

ENVIRONMENT

The survey area is located within the Snake River Plain on the south side of the Snake River,
Locally, the area consists of low rolling hills and slight to steep slopes. The elevation of the
arca ranges from 2500 up to 2700 feet a.s.l. There are a few sand ridges in the southwestern
part of the area, but most of the soils are silts and sandy silts.

Vegetation in the survey area is sparse (20 percent average) dominated by sagcbrush, bunch-
grass, shadscale, four-wing saltbush and devil's thom. Vegetation is even sparser on the north
central portion of the survey area where a loose pavement of basaltic pebbles are found.

The nearest permanent water source is Caste Creek located about 660 meters to the west and
the Snake River located twao miles to the north, There are several shallow and deep arroyos
~within the survey area, but they seldom carry waler.

- Natural disturbance in the area includes arroyo culling, sheetwash erosion and same minor

acolian movement of the sand arcas. Cultural disturbance consists largely of the Bnvirosafe
waste facility adjacent to the survey area (which was originally a Titan missile silo area), but

also includes the gravelled access road into the facility, a gravelled section line road, several
two-track dirt roads and a fence line,

METHODOLOGY

- The survey was conducted by Sean Blaine and the author on Aﬁgust 1 and 2, 1991, The

survey block was walked in parallel transects spaced no more than 30 meters apart. The outer
perimeter of the survey area was marked with stakes. The interior perimeter was marked by
the Envirosafe facility fence line, a range fenceline and some old wooden stakes from the
previous survey. The ground visibility was excellent. All that obscured the surface was the
sparse vegetation and some gravelled access road surface in the eastern part of the survey area.

For the purposes of this project a site was considered to be a locus of human activity at least S0
years old. There had (o be five or more arlifacts or a feature found within a 5O foot radius.
Less than this number of artifacts was considzred an isolated occurrance,

RESULTS

One prehistoric site and one isolated artifact were found during the survey of the proposed
waste facility expansion area. Site ES-1 is localed in the SESWSESW of S. 19 at the lee side
of a sand dunc and consists of a small obsidian flake scatter with three concentrations of flakes,
associated with two concentrations of fire-cracked rock. This may have been a small campsite
which contains limited evidence of primary and secondary lithic reduction activity. Shatter and
several tertiary flakes were also noted.
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IF-1, an isolated patinated obsidian biface midsection, is located in the SESWNESW of S. 19.
It was found in a relatively flat area with sandy silt soil. The isolated artifact, which was
found on an erosional surface, was not associated with other artifacts or features,

The expected occurrences for prehistoric sites on this survey were confirmed. Only one small
site and one isolated artifact were found in the area inventoried, The results for the historic
sites were also confirmed: none were found, The limited evidence of prehistoric activity is
likely due to the arid nature of the area, but the fact that any artifacts were found is probably
because of the occurrence of obsidian nodules in the gravels of the area. These nodules were,
no doubt, quarried here and other places as raw material for tool manufacture. The absence of

historic sites is, as previously noted, probably due to the absence of water and the fact that the
area has never been well-traveled.

RECOMMENDATIONS

Site ES-1 appears to be an ephemeral site. However, because there is loose shifting sand in
the dune on the site, it may possess depth and limited intact subsurface cultural deposits. The
observable prehistoric activity appears o be limited to some lithic reduction of locally occur-
ring obsidian and limited occupation as evidenced by fire cracked rock on the site. In light of
this information, site ES-1 is recommended eligible to the NRHP under criterion d.

This investigation was conducted with techniques which are considered adequate for evaluating
cultural resources which could be adversely affected by the project. However, should cultural

resources be discovered during construction, a report should be made immediately to the Boise
District, Bureau of Land Management, Boise, ldaho.

1 certify that I conducted the investigation reported here, that my observations and methods are
fully documented, and that this report is complete and accurate to the best of my knowledge.

Signature of Reporter Dale
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U. S. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEIENT
BOISE DISTRICT OFFICE

CULTURAL RESOURCE CLEARANCE V/ORKSHEET

1. Project Title and/or Case Number
Envirosafe Land Exchange - 1DI1-28152

2. Project/Action Description (Type of action, size, location, etc.)

The project Is a land exchange involving 582 acres of BLM lands contiguous to the
Envirosafe Yaste Treatment Facility.

3. Individual and Organization Conducting Inventory 4. DBate of Inventory
Hichael R, Polk, Principal Investigator 8/17/S¢, 8/15/91,
Sagebrush Archeaological Consultants 412@/¢2

i

5. Legal Location of Inventory/USGS Quad

' T4S, R2E, Section 19, as shown on map / Castie Butte 7.5° USGS

6.. List Site Numbers and Results of Evaluatibn
IF-1 - 8/17/99 & 1F-1, ES-1 (1@0E3821) - 8/15/<N
ES-1 was determined eligibie and required testing for mitigation,

LA o IR

Ei] Full Clearance [:] Conditional Clearance [] Negative Clearance

8. Mitigation or Special Stipulations Needed to Protect Culturat Resource Values
The project area has been inventoried to current standards. Site 18 OF 3821 has been
tested and evaluated. No further cultural work is needed, Project may proceed as

" planned, :
r
Signature Date
[l
. |
g. Cultura! Resource Speciallist )
v WA | s2/% )F2—
v |
18. a/District Mi:;ger
- O
Wil wAse.. | [2-9-F2.

> cé;iural resource clearance will indicate that an action has no impact upon cultural
resburces, or that impacts have been satisfactorily resolved. A.conditional or
negative clearance will indicate that cultural resource probiems are not resolved and

further steps must be taken to mitigate the impact. Copies of completed clearance
worksheet must be submitted to the State Historic Preservation Officer.

1D~-212-8108-3
Rev. May 1989

T ———— — .« s
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TELECON REPORT

DATE: April 19, 2006
To: ~John Sullivan Time: 9:00 a.m.
' _ Bureau of Land Management 06B-C1202
LOCATION: Field Manager PrOJECT NO.: -
' 384-3338
john_sullivan@blm.gov
From Tim Johnson DistrizuTion:  John Sullivan
. Locamon:  American Geotechnics, Boise Office : ,I;; iaglj::n
suaec:  US Ecology Section 19 Siting: BLM mineral potential and cultural resources
reports
Item:
As Stated by Tim

“John and Tim spoke by concerning US Ecology Idaho’s plan 1o expand their facility. Tim asked
John about obtaining cultural resource and mineral potential clearance for the expansion,
including all of Section 19. John explained to Tim that no such clearance was necessary,
because Section 19 is owned by US Ecology Idaho and is therefore private land. John explained
that cultural resource and mineral potential studies were completed when the previous owner of
US Ecology Idaho Hazardous Waste Site (Envirosafe) obtained Section 19 from BLM. John
explained that BLM clearance concerning cultural resources and mineral potential in Section 19
was granted prior 1o the sale to ensure the protection of any sensitive areas.”

As stated by John through email (exactly)
*John Sullivan informed Tim Johnson that the portion of Section 19
located outside of US Ecology's current Hazmat Facility was acquired by
Envirosafe Services of Idaho. Inc. (predecessor to US Ecology) through a
land exchange with BLM. The land exchange process included a cultural
inventory and a mineral potential report to verify that no significant
cultural or mineral resources existed on the lands being transferred to
Envirosafe. However, now that Section 19 is in private ownership, BLM
. has no further management or regulatory interest in the property. US
Ecology need only concern themselves with whatever regulatory
- requirements exist from EPA, DEQ, or other state or local agencies.”

~————

L

U:\RBansenACTIVE PROJECTS\06B-C1202.1 - USE! - Cell 16 Siting\Telecons\BLM_John_Suilivan.doc
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Idaho Department Parks and Recreation
PO Box 83720
Boise, Idaho 83720-0065

Attention: Richard Novotny

SUBJECT: US Ecology Idaho, Section 19 Siting Application and Reserved Areas
Grand View, Idaho

Dear Richard,

We recently spoke by phone concerning the expansion of the US Ecology Idaho Hazardous Waste Site
in Grand View, Idaho, and the potential effects such an expansion may have on reserved, scenic, or
natural use lands. We appreciate your guidance in this regard, and are sending this letter as a formal
request for the Idaho Department of Parks and Recreation to identify any state or national park, or land
reserved for scenic or natural use that may be affected. These lands include, but are not limited to,

. wild and scenic areas, national monuments, wilderness areas, historic sites, recreation areas, preserves,

and scenic trails. As you requested, we have attached 2 map indicating the area US Ecology will apply
to have approved for future landfills. This area includes all of Section 19, which is located within
Township 4§, Range 2E, Owyhee County, Boise Meridian, Idaho.

The map shows the current US Ecology Idaho property boundaries. A bold line is shown bounding
Section 19 as the area being considered for hazardous waste landfills. We request that you consider all
of Section 19 in your review as shown within the bold siting boundary line. '

Please provide a letter indicating the existence and/or status of any reserved or withdrawn areas that
méy be adversely affected by the addition of landfills located within Section 19. For your convenience,

'you may email a signed copy of a letter in PDF format to either rhansen@american eolechnics.com or

tjohnson(@americangeotechnics.coni. Please let us know if there is anything else we can do to help

~ . you with your review, and thank you in advance for your efforts on our behalf.

American Geotechnics 2300 N Yellowstone Hwy, Suite 203 = Idaho Falls, ID 83401 » (208) 523-8710
5260 Chinden Bivd. « Boisc, [D 83714 e (208) 658-8700
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Respectfully submitted,

. American Geotechnics

Tty &l 2000 Bl

Timothy C. Johnson, EIT Rex W. Hansen, PE
Geotechnical Engineer Geotechnical Engineer

Anachment: Figurc 2, Property Line & Section 19 Siting Map, US Ecology. Grandview, Idaho. April 2006.

Letter included without
attachments unless otherwise noted,’

American Geotechnics 2300 N Yellowstone Hwy, Suite 203 » Idaho Falls, ID 83401 » (208) 523-8710
5260 Chinden Bivd. « Boise, [D'83714 e« (208) 658-8700
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May 24, 2006

Rex W. Hansen, PE Geotechnical Engineer
American Geotechnics

5620 Chinden Blvd.

Boise, ID 83714

RE: US Ecology Idaho Hazardous Waste Site Expansion

Dear Mr. Hansen:

This letter is in response to your letter regarding US Ecology Idaho
Hazardous Waste Site Expansion sent to Richard Novotony, Staff Engineer.
US Ecology proposes to expand its hazardous waste site in Owyhee County.
You requested that the Idaho Department of Parks and Recreation (IDPR)

identify any state or national park or land reserved for scenic or natural use
that may be affected.

Thank you for including a map of the proposal. The map made our analysis
easier.

The nearest IDPR facility is Bruneau Dunes State Park that is located 30
miles southeast of the site. The nearest National Conservation Area is the
Snake River Birds of Prey. Contact the John Sullivan, NCA Manager at (208)
384-3300 for more information.on impacts to the NCA. Note: The NCA is not
located in Section 19.

Thank you for the opportunity to comment on this proposal. If you have any
questions about these comments, please contact me at (208) 334-4180 ext.
230.

Sincerely,

Jeff Cook, Outdoor Recreation Analyst
Comprehensive Planning, Research, and Review
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Snake River Birds of Prcy National Conservation Area
Bureau of Land Management

Four Rivers Field Officc

3948 Development Ave.

~ Boise, Idaho 83705

Attention: John Sullivan, NCA Manager

SUBJECT: US Ecology Idaho. Section 19 Siting: Snake River Birds of Prey Area
g Grand View, Idaho '

Dear John:

We recently spoke by phone concemning the expansion of the US Ecology Idaho Hazardous Waste Site
in Grand View, Idaho, and the potential effects such 2n expansion may have on thc Snake River Birds
of Prcy National Conservation Area. We appreciate your guidance in this rcgard, and are sending this
letter as a formal request for your review of the proposed expansion and comments concerning any
potential adverse effects the expansion may have on the Birds of Prey Area. We have attached a map
indicating the area US Ecology will apply to have approved for future landfills. This area includes all
 of Section 19, which is located within Township 4S, Range 2E, Owyhce County, Boise Meridian,
Idaho.

The map shows the current US Ecology Idaho property boundaries. A bold line is shown bounding

Section 19 as the arca being considered for hazardous waste landfills. Landfills will not be placed on

US Ecology Idaho property in Section 20 to the east. Nor will landfills be placed on US Ecology Idaho
property in Section 18 to the north or Section 13 to the northwest. The property in Sections 18 and 13

* was acquued by US Ecology Idaho from the Bureau of L.and Management under the agreement that

the Jand would be protected as a buffer zone. We request that you consider all of Section 19 in your

review as shown within the bold siting boundary line.

Please provide a letter indicating any adverse effects that additional hazardous waste landfills within
Section 19 may have on the Snake River Birds of Prey National Conservation Area. For your
convenience, you may email a signed copy of a letter in PDF format to either

rhansen(@americangeotechnics.com or tjohnson(@americangeotechnics.com. Alternatively, you may

American Geotechnics 2300 N Yellowstone Hwy, Suite 203 = Idaho Falls, ID 83401 « (208) 523-8710
5260 Chinden Blvd. e Boise, ID 83714 e (208) 658-8700
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fax your response to our office at (208) 658-8703. Please let us know if there is anything else we can
do to help you with your review, and thank you in advance for your efforts on our behalf.

Respectfully submitted,

~ American Geotechnics

Lorrsltl € [l

Timothy C. Johnson, EIT
Geotechnical Engineer

- /‘(fw%w

Rex W. Hansen, PE
Geotechnical Engineer

Atachment: Figmé 2, Property Line & Section 19 Siting Map, US Ecology, Grandvicw, Idaho. April 2006.

Letter included without
_t_maclmxenls unless otherwise noted,

American Geotechnics

2300 N Yellowstone 1wy, Suite 203 o Idaho Falls, ID 83401 « (208) 523-8710

5260 Chinden Blvd. » Boise, ID 83714 « (208) 658-8700
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United States Department of the Interior M”

BUREAU OF LAND MANAGEMENT ' %(
Boise District Office
3948 Development Avenue T:&Kﬁ,,';ﬁ',%i’

Boise, Idaho 83703
http://www.id.blm.gov/offices/lsrd

In Reply Refer To:
6230

May 26, 2006

Timothy C. Johnson
American Geotechnics
5260 Chinden Blvd.
Boise, ID 83714

Decar Mr. Johnson:

I am in receipt of your April 17, 2006 letter requesting a review of US Ecology Idaho’s proposed
landfill expansion in Section 19, T. 4 S., R. 2 E., Boise Meridian, Idaho. Section 19 is bordcred

. by BLM-administered public lands in the Snake River Birds of Prey National Conservation Area
(NCA). As you probably know, the original approximate 100-acre landfill was previously
surrounded by BLM land. In 1994, US Ecology Idaho’s predecessor (Envirosafe) acquired from
BLM the remaining lands in Section 19 through a land exchange. US Ecology Idaho acquired
the lands in Sections 13 and 18 from BLM in a subsequent (2005) land exchange.

Prior to the 1994 land exchange, Envirosafe constructed several monitoring wells on BLM land
in Section 19. As part of the permit for the current landfill expansion proposal, we would
request DEQ and/or EPA to require setbacks from adjacent property of sufficicnt width to
accommodate construction of future monitoring wells wholly within US Ecology Idaho’s
existing property. This would preclude additional impacts to the NCA’s raptor and raptor prey
habitat from construction and maintenance of well pads and access roads. It would also preclude
associated off-site impacts resulting from increased recreational use of the access roads. ’

Thank you for the opportunity to comment on the proposed landfill expansion. Please contact
~ me at 384-3338 if you have any questions.

Sincerely,

g John Sullivan '

NCA Manager RECEIVED‘
MAY 18 2006
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TELECON REPORT
DATE: June 1, 2006
T0: John Sullivan Tivs: 11:45 a.m.
Bureau of Land Management 06B-C1202
Location:  Manager PROJECT NO.:
384-3338
john_sullivan@blm.gov
From Tim Johnson Distrisution:  John Sullivan
Location:  American Geotechnics, Boise Office R.e x Hansen
Tim Johnson

SussecT: US Ecology Section 19 Siting: Birds of Prey National Conservition Area

Item:
Prior to this conversation, John submitted a response letter to American Geotechnics discussing
possible effects additional hazardous waste landfill cells within Section 19 could have on the
Birds of Prey NCA area. In the letter, John requested that the Idaho Department of
Environmental Quality and/or the Environmental Protection Agency ‘“‘require setbacks from
‘ adjacent property of sufficient width to accommodate construction of future monitoring wells
wholly within US Ecology Idaho’s existing property. This would preclude additional impacts to
the NCA’s raptor and raptor prey habitat from construction and maintenance of well pads and

access roads. It would also preclude associated off-site impacts resulting from increased
recreational use of the access roads.”

Tim called John for clarification on this issue. Tim asked John if the purpose of his letter was to
ensure that monitoring wells and associated access roads would not need to be placed on BLM
lands. John concurred. Tim then explained to John that a 500 foot inactive buffer zone was
required for the siting application, and that no active cells would be constructed within 500 feet
of any Section 19 boundary. Tim then asked John if he (John) felt that a 500 foot boundary
would be sufficient for the purposes stated in his (John's) letter. John stated that a 500 foot
boundary would be sufficient, as long cell construction and operation did not require monitoring
wells or access roads to be constructed on Bureau of Land Management property. ‘

U:\RHansen\ACTIVE PROJECTS\06B-C1202.1 — USE] - Cell 16 Siting\Telecons\Birds of Prey - John Sullivan.doc
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CONT]NGENCY PLAN

1.

EMERGENCY ACTION: In the event of an emergency or hazardous waste spill
during transportation, the transporter must take appropriatc immediate action as per
40CFR part 263.30 to protect human health and the environment. In accordance with
40CFR part 263.32 the transporter must also clean up any hazardous waste discharge
that occurs during transportation or take such action as may be required or approved

" by Federal, State or local officials so that the hazardous waste discharge no longer
presents a hazard to human health or the environment.

1.1 Driver Procedures:

. Immediately contact the local police and/or fire department by calling 911.

. Immediately contact the company Owner and Idaho Operations Managers
at the numbers listed below and report the incident to them. It is their
responsibility to immediately implement the Transporter Commgency Plan

Notification Procedures.

- Owner/WA Ops.: Steve Forler Work- (360) 893-6230

Cell- (253)209-0826

Idaho Operations: Lyle Hanks " Cell- (208) 599-1891

1.1.3. Containment: The critical problem is to prevent the escape of any spilled

liquid or solid into the ground or into the storm or sanitary sewer. A barrier -
will be erected immediately to prevent escape of spilled material/waste
liquids, using whatever material is at hand, even a dirt curb to prevent
spreading of the spill. Containment of solids will be dependant on wind and -
weather conditions. Using the tarpaulin in the vehicle, or visqueen in spill

“kit, if conditions are wet and/or windy. .
1.1.4. Remain with the unit and wam pedestrians and motorists to stay away

from the spill area, pointing out to them the danger involved.

1.1.5. Upon the arrival of the police and/or fire department, the driver will

inform them of what kind of material has been spilled and request the area

~ be blocked off to pedestnans and vehicles to prevent property damage or any
serous persaonal injury.

“1.1.6. The driver will notify Chemical Transportation Emergency Ccnter to
-~ request information regarding the hazardous materlal that was spilled:

CHEMTREC 800-424-9300

1.2. Emergency Coordinator Transporter Contingency Plan Notification Procedures:

Rev 1: April 27, 2006 3
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. The Emergency Coordinator will immediately notify the National
Response Center and Director of the Office of Hazardous Material
Regulatxon Material Transportation Bureau, Department of Transportation,
in the event of: »

* A person is killed or requires hospitalization due to injuries

= Carrier or property damage exceeds $50,000.

» Notification caused by continuing danger of life

* Incidents requiring evacuation of the general public for one or
more hours

= [f the major transportation artery or facility is slowed or shutdown
for one or more hours

* Fire, breakage, spillage, or suspected contamination occurs
involving shipments of infectious substances _

* There has been a release of a marine pollutant in a quantity
exceeding 450 L (119 gallons) for liquid or 400 kg (882 1bs) for
solids

* A situation exists of such a nature (eg. A continuing danger to life -
exists at the scene of the incident) that, in the judgment of the
carrier, it should be reported to the National Response Center even
though it does not meet the criteria of paragraph (a) 1,2 or 3 of
section 49CFR part 171.15

. 1.2.2. Steve Forler Trucking must also contact the National Response Center and
' give notice for hazardous wastes as required under 40CFR 263.30( c) (1).

1.2.3. Call the proper State Authority using the telephone aumbers listed under
Part 3 of the Contingency Plan.

1.2.4. Follow the Emergency Coordinator Transporter Contingency Plan
Notification Procedure.

1.2;5. Follow all the procedures from Part 2 through Part 11 that follows:

2. EMERGENCY REPORTING:
2.1. In the event of an emergency or a hazardous waste spill during Lransportatxon
the Emergency Coordinator will gather the following information from the driver and
relay it to the National Response Center and the Department of Pubhc Safety (see
phone numbers in Section 3).
* Name of person reporting the incident
* Name, address, and .D. Number of the transporter
Phone number where person reporting can be reached
Date, time and location of the incident
The extent of injuries, if any
Classification, name and quantity of hazardous materials/ wastes involved.
Type of incident and nature of hazardous material/waste involved and whether -
‘ v a continuing danger exists at the scene

Rev 1: April 27, 2006 4
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* For each waste product involved provide:

¢ Name and 1.D. number of generator
Product shipping name, hazard class, and ID number (UN or NA
number)
Estimated quantity of material spilled
If possible the extent of contamination to land, water or air

* Shipping name, hazard class and the U.N. number of any other material
carried.

2.2 In the cvent of an emergency or a hazardous waste spill during the transportation,
the transporter will immediately notify the affected municipality of the occurrence
and the nature of the spill, along with the local fire and police departments.

2.3 The generator of the hazardous waste will be notified:
Bill Hague, Honeywell at (973) 455 - 2175

2.4 The transporter will submit a report of the incident in writing within 30 days to
the Director, Office of Hazardous Material Registration, Materials Transportation
Bureau, Department of Transportation, Washington, D.C.. 20590, send a copy to
the Idaho Department of Environmental Quality at 1410 North Hilton, Boise,
Idaho 83706, and send another copy of the report to the generator.

2.5 Additional follow-up is also required by 40 CFR part 263.30 ( ¢)(2) stating that a
written report for hazardous waste incidents must be sent to the Director, Office
of hazardous Materials Regulation, Materials Transportation Bureau, Department
of Transportation, Washington, DC 20590.

. EMERGENCY RESPONSE NUMBERS

* STEVE FORLER TRUCKING 253-209-0816

= CHEMTREC 800-424-9300

* Idaho Emergency Communication Center IECC) 1-800-632-8000

* U.S. COAST GUARD/USEPA NATIONAL RESPONSE CENTER
800-424-8802 OR 202-426-2675

. EMERGENCY CORRDINATORS AND CONTACTS:
l. STEVE FORLER
19827 150™ Avenue East
Graham, WA 98338
Or P.O. Box 1479
Orting, WA 98360
Office # 800-406-1173
Cell-253-209-0816

2. LYLE HANKS



P.O. Box 1029 ‘
Mountain Home, ID 83647
208-599-1891

5. EMERGENCY CONTRACTOR:
1. Environmental Management Solution
5111 Alworth, Suite G
Boise, ID 83714
208-939-0154 office
208-841-1952 cell

6. EMERGENCY MEDICAL RESPONSE

Phone Numpbers:

Grand View EMT 800-632-8000
Elmore Memorial Hospital (208) 587-8401

Dircctions to Elmore Memorial Hospital:

From USEI Site: Turn Left (East) on Highway 78 to Grand View
Turn Left (North) on Highway 67 towards Mountain Home

From Simco / RTF:  South on Simco Road to Highway 67
. Turn Left (East) on Highway 67 towards Mountain Home

Turn Left (north) onto Highway 51 ,
Turn Left (north) on North 2™ Street East
Turn Right onto East 4th Street North
Turn Left onto North 6 Street East

Turn Right on East 9™ Street North

7. EXTERNAL COMMUNICATIONS

The only means of communication the driver will have in the truck will be a citizens
- band radio and/or a cell phone.

8. ROUTINE DECONTAMINATIOV PROCEDURES
8.1. A truck or trailer exposed to a spill or leak will be decontaminated at the site in
order to prevent any further release to the extent that it can be transported (or

. move under its own power) to an authorized facility capable of further
decontammauon, if necessary.

8.2. Equipment will be decontaminated in the following manner: - Each Item used will

be placed in an open head container and thoroughly rinsed with a compatible
- solvent or cleaning compound. The residue or wash water will then be drained
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into a tight head container, sealed and disposed of in accordance with Federal
and State Regulations at an authorized disposal site.

8.3. Contaminated clothing will be placed with the clean up residue and disposed of
in accordance with Federal and State regulations at an authorized disposal site. If
clothing is re-usable, then it will be decontaminated properly and the residue
added to the other waste

9. TRAINING

9.1. The emergency coordinator will train and instruct all personnel in the following
areas:
* 24 hour OSHA Training
* Yearly 8 hour refresher OSHA Training
* General maintenance of all equipment
* Inspection and Reporting Procedures
* Response to Emergencies
* Contingency Plan Implementation

10. SAFETY,

Operation and use of Respirator

SPILL CONTROL AND EMERGENCY EQUIPMENT

Each tractor carries the following emergency equipment, stored in a sturdy aluminum
box or over-pack drum:

Gloves
Goggles
Slicker Suit
Boots
Respirator
Hazorb
Shovel
Hard hat

-DOT Emergency Response Guidebook

Skin and Eye Neutralization Solution
Emergency reflective triangles (3)

Each tractor also carries:

* First Aid Kit
= Ten (10) pound ABC fire extinguisher

11. MAINTENANCE
Trucks and trailer are on a regimented maintenance schedule set up by Steve
Forler Trucking Inc. Drivers do a pre-irip check before lcaving the yard. All
other maintenance is done by qualified mechanic with the exception of major

repairs. All equipment will be tested and maintained as necessary to ensure its
proper operation.

12. FOLLOW UP PROCEDURES

Rev 1: April 27, 2006 7
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12.1.1. Decontamination: A truck or trailer exposed to a spill or leak will be

decontaminated at the site in order to prevent any further release to the
extent that it can be transported (or move under its own power) to an
authorized facility capable of further decontamination, if necessary.
Equipment will be decontaminated in the following manner: Each Item used
will be placed in an open head container and thoroughly rinsed with a
compatible solvent or cleaning compound. The residue or wash water will
then be drained into a tight head container, sealed and disposed of in
accordance with Federal and State Regulations at an authorized disposal site.
Contaminated clothing will be placed with the clean up residue and disposed
of in accordance with Federal and State regulations at an authorized disposal
site. If clothing is re-usable, it will be decontaminated properly and the
residue added to the other waste.

12.1.2. Notification: As previously stated in this plan the following will be

notified in case of an incident: The Department of Transportation, Director,
Office of Hazardous Materials Registration, Materials Transportation

Bureau, Washington D.D. 20590, by written notice of the spill and nature of
the incident

12.1.3. Cleanup: Spilled material will be cleaned up by the contractor or cleanup

contractor in accordance with Local State and Federal Regulations.
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O Executive Summary

* American Ecology and its employees added $51 million to the Idaho economy in 2005,

» Direct and indirect annual Idaho impacts include:
250 jobs

$14.8 million in payroll

$31.6 million in additional spending
$4.75 million in taxes and fees

o

o0 0

2005 Economic Impact ($51 million)
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Founded in 1952, American Ecology is the oldest company in the waste management
industry and is headquartered in Boise. Its largest treatment and disposal facility is located
near Grand View and operates as “US Ecology Idaho.”

Fees, 330 —.

US Ecology Idaho is the largest property taxpayer in Owyhee County and the largest
taxpayer in the Bruneau-Grand View School District (15% of the District’s total tax
revenue). '

With 67 current employees, US Ecology Idaho is Owyhee County’s largest private non-
agriculture employer. Its average hourly wages are 39% higher than the average wage in

Owyhee County. The company provides full health coverage and other benefits after 30
days of hire.

The Company contributes $15,000 to $20,000 annually to local schools and community
service organizations, including the Future Farmers of America, meals-on-wheels, other
senior center programs, and educational projects.



Americén Ecology is Growing
American Ecology Corporation is a growing company Revenues have grown from $42 million
in 2000 to over $54 million in 2004. The company’s stock price has also risen in five years from

about $2 per share to its current value of about $17 -dollars.! The Company’s stock has
outperformed industry averages over the past five years (See Figure 1).
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Figure 1: American Ecology’s five-year stock performance

A key to the Company’s success is the company’s US Ecology Idaho operations. Business
growth in Idaho fueled the increased in-state employment, spending, and tax and fee payments
which:are the subject of this report.

Econamic Impact Extends Statewide

Econamic impact to a region is more than just direct expenchtures by a Company or the wages
paid to workers. Workers spend a portion of their income in the community which in turn
becomes sales to other firms. US Ecology purchases goods and services from other companies,
who in turn purchase goods and services from their suppliers, and so on. The sums of the
spending, employment, and personal income associated with these inter-industry transactions are
called indirect impacts. This positive impact is known as the multiplier effect.

The multiplier is the indicator of how many times this spending turns over in the economy.
Economic studies of the waste disposal industry have shown multipliers that range from 2.0 to 2.7
depending on the location and the type of multiplier. There are a variety of multipliers that
depend on the economic measure of interest. Multipliers are calculated based on revenue, jobs,
payroll, etc. Beck and Chartwell found multipliers for the waste disposal industry of 2.58 for

VAECisa publicly traded ("ECOL") provider of radioactive and hazardous waste services, The Company operates

four disposal facilities through its US Ecology subsidiaries. These inciude Grand View, Idabo; Robstown, Texas;
Beatty, Nevada and Richland, Washington. .



jobs, 2.56 for payroll, and 2.23 for revenue. These are the values used in this report.”

To illustrate how a multiplier works: The jobs multiplier of 2.58 would mean that for each
employee of American Ecology, an additional 1.58 jobs is created (for a total of 2.58 jobs).

Company Services

US Ecology Idaho provides treatment and disposal services for PCB, hazardous, and non-
- bazardous wastes. Customers include steel mills, medical and academic institutions, refineries
and chemical manufacturing facilities. In addition, the facility accepts certain naturally occurring
and accelerator-produced radioactive materials and low activity radioactive material exempted
from regulation by the U.S. Nuclear Regulatory Commission. Substantial waste volumes are
received under a contract with the U.S. Army Corps of Engineers.

Company’s Economic and Fiscal Impact is Significant '
American Ecology’s corporate headquarters have been located in Boise since 1995. As of

January 2006, 30 people worked at its offices in the Park Center area of southeast Boise. Most of
these employees reside in Ada County.

The US Ecology Idaho facility currently employs 67 people from the Grand View/Mountain
Home area. The facility and surrounding buffer zone occupies 1,100 acres of Company-owned
land 60 miles southeast of Boise and an additional 120 acres at a rail transfer facility located on
Simco Road in Elmore County. The Grand View facility is regulated under permits and

regulations of the Idaho Decpartment of Environmental Quality and the U.S. Environmental
Protection Agency.

The jobs provided by the Company in Idaho cover a wide range of skills from the corporation’s
executive management group to professional chemists, health and safety and environmental
specidlists, heavy equipment operators, accountants, information technology and computer
professionals, and support staff. The Company’s economic contribution is especially i unponant to
Owyhee (population 10,998) and Elmore counties (population 28,878).

Employment
US Ecology employment in Idaho has grown 54% in the past five years.. Current
statewide employment stands at 97. US Ecology is now Owyhee County’s largest non-

agricultural private sector employcr. Growth of Company employment and the job creation
multiplier associated with US Ecology is depicted in Figure 2:

2R.W. Beck a:ﬁd Chartwell Information Publishers (2001), ‘Size of the United States Solid Waste
Industry.” Sponsored by the Environmental Research and Education Foundadon, Washington D.C.



. Idaho Employment: U.S. Ecology Direct & Indirect Jobs Impact ‘
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'Figurc 2: Company growth in employment, and total job impact using a multiplier,

Payroll and Benefits

The Company payroll for the [daho waste facility and headquaﬂers was $5.8 million in
2005. The current average hourly wage of all 97 1daho workers is $20.42. The average wage for
US Ecology Idaho employees is currently $15.13 per hour.” This figure excludes corporate
employees and exceeds the average wage in Owyhee County ($10.89 per hour) by 39%. In
addition, employees add 13% on average to their wages by working overtime. See Figure 3:

Average HourlyWages 200§

American Ecology kdaho (al) E‘m_ :
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L

" Figure 3: US Ecology jobs pay more than the Owyhee and Elmore County average.

- All American Ecology employees .including subsidiary US Ecology Idaho receive full
benefits equal to an average of 30% of payroll after 30 days of hire. The benefits include a
complete range of health insurance and retirement coverage, as well as mandatory social security
and workers compensation coverage. ‘

US Ecology’s average wages compare favorably against other mdusmes in the state, and other
new jobs being created in Idaho* and exceed many jobs in the high tech industry. See F1gure 4:

3 Noa-corporate employee wage current as of December 2005,
4 Idaho Dept. of Commerce [daho Occupational Employment and Wage Survey for 2005~ January 2006 edition
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Figure 4: US Ecology jobs pay more than many other Idaho jobs.

Capital Spending

Over the past five years US Ecology Idaho has spent a total of $13.3 million for facility
improvements and capital equipment. Of those expenditures, 75% or $10.6 million have been
spent through Idaho firms. See Figure 3:
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Figure 3: US Ecology capital spending and share spent with other Idaho companies.



Vendor Purchases n Idalzo

In addition to capital spending, US Ecology also purchases goods and services from Idaho
vendors to support ongoing operations. During 2005 the Company purchased $10.7 million in
goods and services from Idaho construction and trucking companies, reagent suppliers, consulting

firms, and law and accounting firms. With the multiplier effect, this spending adds another $13.2
million to the Idaho economy. See Figure 6:

US Ecology Direct & Indiract Spending Impacts
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Figure 6: Total payroll and spending impact.

Government Fiscal Support

In 2005, the Company paid nearly $5 million to state and local government in general
taxes and tipping fees for waste disposal. Over the past 5 years tipping fee payments to the State
General Fund have been over $9.1 million and nearly $481 thousand to Owyhee County. These
fee payments have increased each year for the last five years due to increased business activity
(See Figure 7). In 2005, tipping fees reached nearly $3 million. Unlike taxes, fees create a
multiplier effect, resulting in an additional $3.7 million in Idaho spending in 2005.

In Owyhee County, tipping fees.paid by US Ecology are used for emergency preparcdness
and response projects such as:

Funding over 75% of the County’s 911 system

Purchasing ambulances and fire engines

Training and equipping emergency response teams
Contributing to Homedale Airport pesticide clean-up
Supplying video cameras for police & emergency responders



- Tipping Fees Increasing With Tonnage
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Figure 7: State and County fees increase

The Company also pays property taxes to Elmore and Owyhee counties. Assessed taxes
- for 2006 for Elmore County are over $31 thousand, and over $218 thousand in Owyhee County.
In Owyhee County the company accounts for 4% of county tax revenues. Of the company’s
annual property taxes, $103 thousand goes directly to the Grand View — Bruneau School District,

providing 15% of the District’s property tax revenues. The Company is the School District’s
largest property taxpayer.

- In addition, during 2005 the Company paid just under $1.4 million in sales and income

taxes to the State of Idaho. Figure 8 depicts US Ecology Idaho’s 2005 property and sales and
income taxes:

US Ecologyldaho Fiscal Support
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Figure 8: Support to local and state government via property, sales, and income taxes.

Charitable Contributions

US Ecology Idaho maintains an annual charitable contribution program, and donates
$15,000 to $20,000 dnnually to worthwhile causes in the community. A panel of local

8



community lcaders helps choose projects to fund. Contributions have included support for the |
Owyhee County Museum, Little League, FFA classes, elementary school computer program,
senior citizen centers and meals-on-wheels programs, and dozens of other worthwhile causes.
2005 donations included:

Grand View American Legion Funds toward roof repair
Eastern Owyhee County Library | Sagebrush InfoCenter Automation Program & Tech Support
‘ to network the schools with the library
Grand View Lions Club In-kind contribution to help fill the ditch next to Hwy 67 in
Grand View for pedestrian and vehicle safety
Grand View Littlc League Equipment
{ Homedale FFA LCD projector for classes and demonstrations ' |
Homedale High School Matenial to build 12 bat houses for insect control
Homedale Public Library Audio books
Homedale Senior Center | Commercial two-door freezer :
Marsing Elementary : Computers for classroom, ESL and after-school programs
Marsing Resource Center Copier and cartridges for after-school program
Marsing Senior Center Commercial freezer and ice machine |
Oreana Community Hall Funds toward new furnace B
Owyhee County Probation Dept. | After school program resources
Rimrock Jr-Sr High School Centrifuge and spectrophotometer for scicnce class
Silver City Fire & Rescue, Inc. | In-kind conwribution for helipad

US Ecology also provides personnel and equipment for annual Household Hazardous
Waste Clean-up events in Mountain Home and Glenns Ferry. Over 50 barrels of household

hazardous waste are collected and disposed by the company annually. This W|ll be the company’s
12" year of providing this service.

Road Paving Project

In 2004, US Ecology Idaho teamed up with the Simplot Company and the Mountain
Home Highway District to pave the 12 remaining gravel miles of Simco Road in Elmore County
from Interstate-84 south to Highway 67. The improved road benefits the operations of Simplot
and US Ecology Idaho, as well as the Mountain Home Air Force Base, residents of Grand View
and Owyhee County, and recreational users of CJ Strike Reservoir. As a result of this paving
project, use of the road has increased from 300 vehicles per day in 2004 to an average of 900
vehicles per day in February 2005, a 300% increase. Road paving positive externalities (or
posmve side benefits) include reduced travel times, increased safety, increased real estate values
in the vicinity of the road and lower air pollution from dust. See Figure 9:
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Figure 9: Trafﬁc has increased dramatically on Simco Road following 2004 paving,

Economic Impact Sunumary

The Company’s employment of 97 people creates an additional 153 jobs in Idaho.

The annual payroll of $5.8 million generates an additional payroll of $9.0 million as the spending
turns over in the Idaho economy.

The purchase of $12.5 million in goods and services in Idaho in 2005 causes an addmonal $15.4
million in spending.

Payment of nearly $5 mllllon in taxes and fees provides significant support to local governments
and contributes significantly to overall state revenues. An ecconomic impact multiplier is

calculated for tipping fee payments of $3 million, adding another $3.7 million to the Idaho
economy. '

Conclusion

Idaho-based American Ecology Corporation’s financial strength has been aided by the growth of
its in-state waste treatment and disposal business. Employment, revenue, spending on goods and
services, taxes and fees have all increased as its Idaho business has grown. The overall economic
impact of the company to the state is significant, with a combined direct and indirect impact of
250 jobs, $14.7 million in payroll, and $31.6 million in additional spending. State and local
-governments accrued nearly S5 million in additional tax and fee payments. See Figure 10:
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Figure

2005 Economic Impact ($51 millian)
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Public and Private Schools near US Ecology Idaho Hazardous Waste Landfill Facility

School

Grand View Elementary School
205 1* Street
Grand View, ID. 83624

Rimrock Jr-Sr High School
39678 State Highway 78
Bruneay, [D 83604

Desert View Christian School
33386 Mud Flat Road
Grand View, ID. 83624

Liberty Elementary School
200 Main Street
Mtn. Home AFB, ID. 83648

Bruneau Elementary School
28541 Benham Ave.
Bruneau, [D. 83624

Mtn, Home AFM Primary School
100 Gunfighter Ave.
Mt Home AFB, ID. 83648

"~ West Elementafy
415 W 2™ Street
M. Home, ID. 83647

Melba Elementary
520 Broadway Ave.
Melba, ID. 83641

(208) 834-2775

(208) 834-2260

(208) 834-2802

(208) 832-4665

(208) 845-2492

(208) 832 4651

(208) 587-2595

(208) 495-2500

Distance to USEI (straight line)

~ 10.2 miles

~16.7 miles

~45.9 miles

~20.8 miles

~26.6 miles

- ~20.6 miles

~28.0 miles

~25.7 miles

American Geotechnics



Hazardous Waste Facility Siting License Application Cell 16

Grand View, ldaho
Project No. 06B-C1202

July 1, 2006

ArM‘R;V(AWN
LJ-L.J
TECHNTCS

Hospitals near US Ecology Idaho Hazardous Waste Landfill Facility

Mtn. Home AFB Medical Facility

Hospital

90 Hope Drive Bldg. 6000

Mtn. Home AFB, ID.

83648

Elmoré Memorial Hospital

895 North 6™ East

Mtn. Home, ID 83647

Mercy Medical Center

1512 12" Ave
Nampa, ID. 83686

Distance to USEI] (straight line)

~ 20.5 miles
(208) 834-2775

~29.6 miles
(208) 587-8401 |

~36.7 miles

(208) 463-5000

American Geotechnics
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Churches necar US Ecology Idaho Hazardous Waste Landfill Facility

Churches

Knight Community Church
630 Idaho Street

Grand View, ID. 83624 (208) 834-2415
Grand View Mennonite Church
Grand View, ID 83624 (208) 834-2039
Valley Christian Fellowship
P.O. Box 661

Grand View, ID. 83624 (208) 834-2655
Church of Jesus Christ of Latter-Day Saints

359450 State Highway 78
Grand View, ID. 83624 (208) 832-2181
Faith Tabernacle
Mission Lane
Murphy, ID. 83650 (208) 495-2718
Church of Jesus Christ of Latter-Day Saints

Bldg. 156 Airbase Road
Mtn. Home, ID. 83647 (208) 832 4211
Jesus Name Tabernacle
4940 Airbase Road
Mtn. Home, ID. 83647 (208) 587-0788
Emmanuel Baptist Church

3850 Airbase Road

Mtn. Home, ID. 83647 (208) 587-5207

Distance to USEI (straight line) -

~10.3 miles

~unlisted location

~13.3 miles

~13.5 miles

~17.7 miles -

~20.6 miles

~21.1 miles

~21.1 miles

American Geotechnics
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US Fish and Wildlife Service
1387 South Vinnell Way, Suite 368
Boise, Idaho 83709-1657

Attention: Becky Baker

SUBJECT: US Ecology Idaho, Section 19 Siting and Endangered Species
Grand View, Idaho

- Dear Becky:

We recently spoke by phone concerning the expansion of the US Ecology Idaho Hazardous Waste Site
in Grand View, Idaho. and the potential effects such an expansion may have on endangered species.
We appreciate yoﬁr guidance in this regard, and ars sending this letter as a formal request for the US
Fish and Wildlife Service to review the endangered species and habitat that may be affected. As you
requested, we have attached a map indicating the area US Ecology will apply to have approved for
future landfills. This area includes all of Section 19, which is located within Township 4S, Range 2E,
Owyhee County. Boise Meridian, idaho.

The map shows the current US Ecology Idaho property boundaries. A bold line is shown bounding
Section 19 as the area being considered for bazardous waste landfills. We request that you consider all
of Section 19 in your review as shown within the bold siting boundary line.

Please provide a letter indicating the existence and/or status of any endangered species or habitat that
may be adversely affected by the addition of landfills located within Section 19. For your convenience,
you may email a signed copy of a letter in PDF format to either rhansen@americangeotechnics.com or
- tjohnson{@americangeotechnics.com. Please let us know if there is anything else we can do to help

. you with your review, and thank you in advance for your efforts on our behalf.

American Geotechnics 2300 N Yellowstone Hwy, Suite 203 o daho Falls, ID 83401 o (208) 5238710

5260 Chinden Blvd. « Boise, ID 83714 « (208) 658-8700
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Respectfully submitted,

American Geotechnics

. é ‘ 3/,7, C. /,-Wr\
Timothy C. Johnson, EIT
Geotechnical Engineer

AMBMERICAR
Ta o
LJ‘L‘J
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K W Pt
Rex W. Hansen, PE
Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview, Idaho. April 2006.

American Geotechnics

2300 N Yellowstone Hwy, Suite 203 o Idaho Falls, ID 83401 » (208) 523-8710
5260 Chinden Blvd.  Boise, ID 83713 « (208) 658-8700



RECEIVED
MAY 0 3 2006

United States Department of the Interior

FISH AND WILDLIFE SERVICE
Snake River Fish ind Wildlife Office
1387 S. Vinnel Way, Room 368
Boise, Idaho 83709
Telephone (208) 378-5243
hap:/1dahoES.fws.gov

MAY 0 2 2006
Tlmothy C. Johnson EIT & Rex W Hansen PE »
American Geotechnics
5260 Chinden Blvd.
Boise, Idaho 83714
Subject: Proposed Hazardous Waste Site - Section 19, Grand View, Owyhee County,

Idaho - Species List
File #970.3800 SL 06-0548

Dear Mr. Johnson and Mr. Hansen:

The Fish and Wildlife Service (Service) is providing you with a list of endangered, threatened,
proposed, and/or candidate species, and proposed critical habitat which may occur in the area of

the proposed Section 19 Hazardous Waste Site. You requested this list by letter on April 17,

2006. This list fulfills the requirements for a species list under section 7(c) of the Endangered
Species Act of 1973 (Act), as amended. If the project decision has not been made within 180

.-days of this letter, regulations require that you request an updated list. Please refer to the species
list (SL) number shown above in all correspondence and reports.

Section 7 of the Act requires Federal agencies o assure that their actions are not likely to
jeopardize the continued existence of endangered or threatened species. Federal funding,
permitting, or land use management decisions are considered to be Federal actions subject to
section 7. If the proposed action may affect a listed species, consultation with the Service is
required. Formal consultation must be initiated for any project that is likely to adversely affect a
threatened or endangered species. If a project involves a major construction activity and may
affect listed specnes Federal agencies are required to prepare a Biological Assessment. If a
proposed species is likely to be jeopardized or if proposed critical habitat will be adversely
modified by a Federal action, regulations require a conference between the Federal agency and

the Service. A Federal agency may designate, in writing, you or another non-Federal entity to
represent them in an informal consultation.

May 2006
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If you have any questions about your responsibilities under section 7 of the Act, or require

further information, please contact the Snake River Fish and Wildlife Office at (208) 378-5243.
Thank you for your continued interest in endangered species conservation.

e

@ Jeffery L. Foss, Ficld Supervisor
Snake River Fish and Wildlife Office

‘ May 2006



WASTE SITE
OWHYEE COUNTY, IDAHO
SPECIES LIST 06-0548

LISTED SPECIES

AMERICAN GEOTECHNICS - SECTION 19 HAZARDOUS

COMMENTS

Snake River physa snail (Physa natricina)
Idaho springsnail (Pyrgulopsis idahoensis)
Snake Rich physa snail (Physa natricina)
Bliss Rapids snail (Taylorconcha serpenticola)

Utah valvata (Valvata utahensis)

PROPOSED SPECIES/CRITICAL HABITAT

LE
LE
LE
LT

LE

Slickspot peppergrass (Leﬁia’ium papilliferum)

CANDIDATE SPECIES!

PE

None

I Candidate species have no protection under the Act, but are included for your early planning
consideration. Candidate species could be proposed or listed during the project planning period, and would
then be covered under Section 7 of the Act. The Service advises an evaluation of potential effects on

candidate species that may occur in the project area.

May 2006
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Idaho Department of Fish and Game
3101 South Powerline Rd.

" Nampa, Idaho 83686

Attention: Eric Lietzinger

'SUBJECT: US Ecology Idaho, Section 19 Siting: Endangered Species and Habitat

Grand View, Idaho
Dear Eric:

We recently spoke by phone conceming the expansion of the US Ecology Idaho Hazardous Waste Site
in Grand View, Idaho, and the potential effects such an expansion may have on endangered species.

- We appreciate your guidance in this regard, and are sending this letter as a formal request for the Idaho

Department of Fish and Game to review the endangercd species and habitat that may be affected. As
you requested, we have attached a map indicating the area US Ecology will apply to have approved for
future landfills. This area includes all of Section 19, which is located within ’I‘ownshlp 4S, Range 2E,
Owyhee County, Boise Meridian, Idaho.

The map shows the current US Ecology Idaho property boundaries. A bold line is shown bbunding

‘Section 19 as the area being considered for hazardous waste landfills, Landfills will not be placed on

US Ecology Idaho property in Section 20 to the east. Nor will landfills be placed on US Ecology Idaho
property in Section 18 to the north or Section 13 to the northwest. The property in Sections 18 and 13
was acquired by US Ecology [daho from the Bureau of Land Management under the agreement that

. the land would be protected as a buffer zone. We request that you consider all of Section 19inyour

review as shown within the bold siting boundary line.

Please provide a letter indicating the existence and/or status of any endangered species or habitat that
may be adversely affected by the addition of landfills located within Section 19. For your convenience,
you may email a signed copy of a letter in PDF format to either rhansen@americangeotechnics.com or

tjohnson@americangeotechnics.com. Please let us know if there is anything else we can do'to help
you with your review, and thank you in advance for your efforts on our behalf.

American Geotechnics 2300 N Yellowstone Hwy, Suite 203 « Idaho Falis, ID 83401 » (208) 523-8710
5260 Chinden Blvd. = Boise, ID 83714 » (208) 658-8700
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Respectfully submitted, -

American Geotechnics

e oo 0 K

Timothy C. Johnson, EIT o Rex W. Hansen, PE
Geotechnical Engineer Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview, Idaho. April 2066.

Letter included without

attachments unless otherwise noted, X

- American Geotechnics

2300 N Yellowstone Hwy, Suite 203 o Idaho Falls, ID 83401 « (208) 523-8710
5260 Chinden Blvd, « Baise, ID 83714 e (208) 658-8700



IpaBO DEPARTMENT OF FISH AND G AN ————
SOUTHWEST REGION Dirk Kempthome/Govemnor

" 3101 South Powerline Road _ Steven M. Huffaker/Director
Nampa, Idaho 83686

May 16, 2006

Timothy Johnson
American Geotechnics
5260 Chinden Blvd. -
Boise, Idaho 83714

Subject:  U. S. Ecology Waste Site Expansion
Dear Mr. Johnson:

The Idaho Department of Fish and Game (Department) has reviewed your request for the
identification of any federally listed endangered or threatened species in the area of the proposed
U. S. Ecology Waste Site just north of Highway 78 in Owyhee County.

" According to the Conservation Data Center (CDC) database and CDC staff, there are no
‘federally listed endangered or threatened species on or near the project site.

Slickspot peppergrass (Lepidium papilliferum), which is proposed to be listed as an endangered
species, does not occur in or near the project area. CDC staff (Michael Mancuso, botanist)
informed us that the habitat necessary to support slickspot peppergrass does not exist in the -
project area. Also, according to a slickspot peppergrass distribution map prepared by the U.'S.
Fish and Wildlife Service, the project site is outside the known range of the specws Therefore,
surveys for slickspot peppergrass are not warrantecL

In 2000, the project area was surveyed and several Bureau of Land Management sensmve plant
. species were found on the property. These were:

Desert pincushion (Chaenactis stevioides)
Spreading gilia ([pomopsis polycladon)
White-margined wax plant (Glyptopleura marginata)

These plants are all annuals that bloom in the spring and are difficult to see or identify by mid
summer. Because they are annuals their distribution is somewhat ephemeral, meaning their

exact locations may vary from ycar to year. These plants were also located on adjacent Bureau
of Land Management property.

Keeping Idahc s Wildlife Heritage

Equal Opportunity Employer @ 208-465-8465 o Fax: 208-465-8467 e idcho Relay (TDD) Service: 1-800-377-3529 e hitp: /a‘irhandgams idaho gov



Surveys for these sensitive plants are also not warranted becausc we already know they exist in
the area. The seed sourccs on adjacent property together with the ephemeral distribution of these
plants make it possible for them to recolonize the area after disturbance or continue to exist in
areas that won’t be disturbed. ) ' '

Thank you for the oppomihity to comment. If you have any questions, please contact Eric
Leitzinger in the Southwest Regional Office at 463-84635.

. Sincer;ly, )
o
F

Al Van Vooren _
Southwest Regional Supervisor

AVl/el

Cec: NRPB
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May 22, 2006

Timothy Johnson
American Geotechnics
' 5260 Chinden Blvd.

Boise, ID' 83714

Re: USEI Section 19 Landfill Siting
Threatened and Endangered Snail Species

Dear Mr. 3,ohnson, '

This letter is in response to your request conceming threatened and endangered snails and the
USEI expansion plan in Section 19. On May 3, 2006, you and Mr. Rex Hansen received a letter
from the US Fish and Wildlife Service listing the endangered, threatened, proposed, and candidate
species potentially occurring in the location of the proposed Section 19 hazardous waste site. This
list included four species of snails known to occur in Owyhee County, Idaho, the Snake River
physa, Idaho springsnail, Bliss Rapids snail, and Utah valvata. The range of each of these species
is restricted to the Snake River. Since the river is approximately 2.25 miles north of Section 19, it
is my professional opinion that these species do not occur in the Section 19 landfill siting area.

Specific information on habitat for these snail species follows:

Utah Valvata Snail

. The Utah valvata snail lives in deep pools adjacent to rapids or in perennial flowing waters
associated with spring complexes. The species avoids habitats with heavy currents or rapids. The
snail prefers well-oxygenated habitats of non-reducing calcareous mud or mud-sand substrate
among beds of submergent aquatic vegetation. The species is absent from pure gravel-boulder
bottoms. Distribution of this species is limited to a few springs and mainstem reaches in the
Middle Snake River from American Falls Reservoir to the Hagerman Valley. There has been one
recent collection of the Utah valvata snail from the Big Wood River drainage, but it is not known
- if this observation represents a relict population or recent colonization from irrigation returns via
‘canals originating from locations of existing populations. .

Snake River Physa Snail

The Snake River physa snail occurs on the underside of gravel-to-boulder size substrate in swift
currents in the main stem of the Snake River. The species requires free flowing, turbulent, cold,
well oxygenated waters. The Snake River physa snail has been found on boulders in the deepest

accessible part of the river at the margins of rapids. Its distribution is limited to only a few
locations in the Snake River, mostly in the Hagerman and King Hill Reaches.

. Bliss Rapids Snail v
The Bliss Rapids snail lives only in well-oxygenated coldwater in the gravel and boulders of swift
currents, usually just below canyon segments of the Snake River, in rapids or on boulder bars just

below rapids. It is found in a few isolated colonies, mainly in the Hagerman Valley in Idaho. Its
110 W. 317 Sireet, Suite 200
Boise, ldaho 83714
(208) 939-1022 phone (208) 368-0001 fax



distribution is limited to a few locations in the main stem of the Snake River from King Hill to
Banbury Springs.

-1daho Spring Snail

The Idaho spring snail is only found in the permanently flowing waters of the main Snake River.
This species feeds on plant debris and microorganisms as it glides along the river bottom.

It occurs only in a few mainstem Snake River sites near C.J. Strike Reservoir upstream to Bancroft
Springs. o

Due to the lack of perennial streams in Section 19, no suitable habitat exists in the proposed
landfill siting to support these four species of snails.

Do not hesitate to call our office at (208) 939-1022 if you require any additional information.

s
Rebecca Thompson
Wildlife Biologist

Bionomics Environmental, Inc.

110 W. 31" Srreet, Suite 200
Boise, ldcho 83714
(208) 939-1022 phore (208) 368-0001 fax



Hazardous Waste Facility Siting License Application Cell 16

Grand View, Idaho
Project No. 06B-C1202

June 30, 2006
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US Ann&' Core of Engineers, Regulatory Division
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204 N 8" St., Rm 140
Boise, Idaho 83702

Attention: Greg Martinez

SUBIJECT: US Ecology Idaho, Section 19 Siting Application
Grand View, Idaho

Dear Greg,

We recently spoke by phone concerning the expansion of the US Ecology Idaho Hazardous Waste Site
in Grand View, Idaho, and the potential effects such an expansion may have on regulated entities in the
area. We appreciate your guidance in this regard, and are sending this letter as a formal request for the
US Army Core of Engineers to identify any regulated items under their jurisdiction that may be
affected or have an effect on future landfills. These items include, but are not limited to, wetlands and
flood plains. As you requested, we have attached a map indicating the area US Ecology will apply to
have approved for future landfills. This area includes all of Section 19, which is located within
Township 48, Range 2E, Owyhee County, Boise Meridian, Idaho.

The map shows the current US Ecology Idaho property boundaries. A bold line is shown bounding
Section 19 as the area being considered for hazardous waste landfills. We request that you consider all
of Section 19 in your review as shown within the bold siting boundary line.

Please provide a letter indicating the existence and/or status of any regulated items that may be
adversely affected by the addition of landfills or may adversely affect landfills located within Section
19. For your convenience, you méy email a signed copy of a letter in PDF format to either
rhansen(@americangeotechnics.com or tjohnson(@americangeotechnics.com. Please let us know if

there is anything else we can do to help you with your review, and thank you in advance for your
efforts on our behalf. :

2300 N Yellewstone Hwy, Suite 203 » Idaho Falls, ID 83401 » (208) 523-8710

American Geotechnics
- 5260 Chinden Bivd, « Boise, ID 83714 o (208) 658-8700
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Respectfully submitted,

American Geotechnics

Timothy C. Johnson, EIT Rex W. Hansen, PE
Geotechnical Engineer Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview. [daho. April 2006. .

Letter included without \
attachments unless otherwise noted.!

. American Geotechnics 2300 N Yellbwstone Hwy, Suite 203 » Idaho Falls, [D 83401 » (208) 523-8710

5260 Chinden Blvd. e« Boise, ID 83714 = (208) 658-8700



DEPARTMENT OF THE ARMY
WALLA WALLA DISTRICT, CORPS OF ENGINEERS
201 NORTH THIRD AVENUE RECEIVED
WALLA WALLA, WASHINGTON 99362-1876
REPLY TO May 9, 2006 MAY 1 1 2006

ATTENTION OF

Regulatory Division

SUBJECT: NWW No. 060600050

Mr. Rex W. Hansen, P.E.
American Geotechnics
5260 Chinden Boulevard
Boise, [daho 83714

Dear Mr. Hansen:

This is in response to your April 17, 2006 letter requesting our comments on U.S. Ecology
Idaho’s proposed expansion of their hazardous waste site near Grand View, Idaho. Based on our
review of the information provided with your letter, the project will have no effect on navigation,
flood control, or any Federal projects administered by the Corps of Engineers.

Regarding our regulatory responsibilities, Section 404 of the Clean Water Act (33 U.S.C.
1344) requires a Department of the Army permit be obtained for the discharge of dredged or fill
material into waters of the United States. Castle Creek is a water regulated under Section 404.
Activities regulated under Section 404 include excavation and mechanized landclearing activities

which result in the discharge of dredged material and destroy or degradc waters of the United
~ States.

Based on the information provided, it appears the proposed project will not involve work in -
areas subject to our jurisdiction and a Department of the Army permit will not be required. If
you have any questions concerning these regulatory matters, please contact Mr. Greg Martinez at
208-345-2154, fax 208-345-2968.

O Q%z%

A. Bradley Daly
Chief. Regulatory Division



Enclosure 1 to HEM-09-146
Date: December 29, 2009
Pagelof2

ENCLOSURE 1

“Envirosafe Services of Idaho, Inc., Grand View, Idaho, ESII Site B, Site
Characterization and Groundwater Monitoring Program, February 1986,
Volume IA - Text”



Enclosure 2 to HEM-09-146
Date: December 29, 2009
Page 2 of 2

ENCLOSURE 2

CD labeled, “Envirosafe Services of Idaho, Inc., Grand View, Idaho, ESII Site
B, Site Characterization and Groundwater Monitoring Program, February
1986, Volume I Appendix A to E and Volume II Appendix F”



