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Westinghouse Westinghouse Electric Company LLC
Hematite Decommissioning Project
3300 State Road P
Festus, MO 63028
USA

ATTN: Document Control Desk
Director, Office of Federal and State Materials and
Environmental Management Programs
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Direct tel:
Direct fax:
E-mail:
Our ref:
Date:

314-810-3368
636-937-6380
hackmaekadwestinghouse.com
HEM-09-146
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
1 OCFR20.2002 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
All Rights Reserved
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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, 

if tn7 {)uII-~ .;t" ~ €k.J..{ 

E. Kurt Hackmann 
Director, Hematite Decommissioning Project 
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Attachments: 1)

2)
3)
4)
5)

6)
7)

Response to Request for Additional Information - Alternate Waste
Disposal Authorization for Hematite Decommissioning Project
Dust Study Information
RESRAD, Summary: EGL Vadose Zone Analysis
Intruder Zone Estimator Worksheet
Eagle Resources, April 7, 2005, Site-Specific RESRAD Water Pathway
Parameters for the Contaminated Soil, Vadose Zone, and Saturated Zone
USEI Radiological Sampling - Air & Soil
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 II 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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ATTN: Document Control Desk
Director, Office of Federal and State Materials and'
Environmental Management Programs
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Westinghouse Electric Company LLC
Hematite Decommissioning Project
3300 State Road P
Festus, MO 63028
USA

Direct tel: 314-810-3368
Direct fax: 636-937-6380
E-mail: hackmaek(awestinghouse.com
Our ref: HEM-10-9
Date: January 21, 2010

Subject: Corrected Compact Disks Concerning Alternate Waste Disposal (License No.
SNM-00033, Docket No. 070-00036)

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"

References:

2) NRC (J. J. Hayes) letter to Westinghouse (E. K. Hackmann), dated December
3, 2009, "Westinghouse Hematite 1OCFR20.2002 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,

E. Kurt Hackmann
Director, Hematite Decommissioning Project

©2010 Westinghouse Electric Company LLC
All Rights Reserved
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Hematite Decommissioning Project 
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Direct tel: 314-810-3368 
Direct fax: 636-937-6380 
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hackmaek@westinghouse.com 
HEM-1 0-9 
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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-1 0-6, 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. 

Si~u-~ 
E. Kurt Hackmann 
Director, Hematite Decommissioning Project 

©20 1 0 Westinghouse Electric Company LLC 
All Rights Reserved 
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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

Attachment 1 to HEM-09-146 
Date: December 29,2009 
Page 1 of7 
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Response to Request for Additional Information -

Alternate Waste Disposal Authorization for Hematite Decommissioning Project

The following provides responses to the NRC request for additional information (RAI) of
December 9, 2009. Each RAI is reiterated below, followed by Westinghouse's and/or U. S.
Ecology's (USEI) response. Attachment numbers are those of the accompanying transmittal
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 shipping. 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 estimated that a total quantity 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 licensed 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.

2. Comment: Additional information is needed to describe how the facility'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 facility.

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.
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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 USEI'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.
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 associated with DOE/NRC Form
741 for the WEC Hematite facility.
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As USEI is not an NRC licensee (which is the reason for the requested exemption), in
accordance with USNRC NUREG/BRO06 revision 7, Appendix B "Inventory Change
Type Codes for Completing Blocks 26c 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 will 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 Company
(WEC) is compliant with U.S. Ecology (USEI) Waste Acceptance Criteria.

Basis: WEC estimates a waste volume of 22,809 m3 (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 USEI waste acceptance criteria and the 3000 pCi/g total
concentration limit.

Response:

With respect to radiological sampling and survey measurement procedures, 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:
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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 (w)). 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 concentration
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 fortransport, 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.
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Basis: WEC estimates a waste volume of 22,809 m3 (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 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 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.
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Path Forward: Provide information about the locations sampled in the airborne dust study
and the applicability 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 this 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:

" RTF excavator operator
" RTF gondola sweeper / shoveling
• Field technicians (Radiological surveys, etc)
" 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, surveying 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
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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 conducting 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 calculating potential
inhalation dose for the Hematite project.
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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 2 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 higher.

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 USEI'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 m2 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
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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 USEI's disposal cell
has capacity to receive about 1.4 million tons of material and a footprint of about 10
acres (40468 M2 ). 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 conservative and remains within
the NRC's "few millirem" guideline.

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

Basis: Table 1 in 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 it is 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 that is 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.
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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 that is 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. 
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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 uranium in
the waste as requested in the RAI is not needed. The NCSA assumption of the absence
of soluble uranium can be deleted.

5. 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.

6. 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 other 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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transportation worker dose. Still, further explanation should be provided as to what the 
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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., 
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bounded by the receipt facility workers. 
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Response:

The dose rate at 1 m from a loaded gondola car is presented in the report (1.2 p.R/hr).
While not presented, the dose rate at 1 foot would be 1.5 pR/hr. The maximum external
dose to a site worker is 0.49 mrem (490 #tR). 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 #iR / 1.2 tiR/hr) or 326 hr
at 1 foot (490 ýtR / 1.5 ýiR/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 Table 2.

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 guidelines,
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 inundate 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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surface and subsurface processes, and is also impacted by the stability of the waste and 
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slopes of the cover, or other construction considerations important to erosion control. Waste 
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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 guidelines, 
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 inundate 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 
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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 
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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 
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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 USEI'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 purchasing 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 model1 . 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-1 6, and Figure E-1 9. 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.

1 Lappala, Eric. Site-Specific 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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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 IDEO 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 EagleResources. 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 IDEO, 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 model1

. 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 IDEO 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 IDEO 
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. 

1 Lappala, Eric. Site-Specific 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 USEI, 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 USEI'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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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 USEI, 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 USEl's activities were in compliance with IDEQ Air Quality rules 
and there would be no significant impact on any National Ambient Air Quality Standards 
(NMQS). The most recent application and the resulting permit consolidated the 
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previous submittals and separate permitting documents for both sites (Grand View TSDF
and RTF).

USEI'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 results below action levels.

USEI'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 I (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:

" 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, N02, SOX, and Ozone.

* 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
T/yr.

* 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.

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

" 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.

* 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 USEI'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 information.

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

Response:

See Attachment 7.

3. 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 in juries at the HDP

Work OSHA Injuries per
Year Hours Injuries Recordable Fatalities 10,000

Injury/Illness 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 #,### #_# # #
2006 ##,### #_# # #

2007 ###,#4# # _ #_# #
2008 ##,### # # # #

TOTAL ###,### # # # #

Basis: Information on historical worker-related injuries and illnesses 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 information (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 in uries at the HDP

kOSHA Injuries perYear ~ Work Inuis OH
YearHours Injuries Recordable Fatalities 10,000Injury/Illness 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 (1st 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 USEI

OSHA Injuries

Work Injuries Recordable Fatalities per
Hours Injury/Illness hours

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 of 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 USEI.

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 environmental
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-ARARO13.

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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th field. -i

instnict-aH.NIOSH
tubing~~ ~ kmte:phgest cal'ibrafted end) 6fh onc&.u hc o h ~ o() ~e) h- ~~~~~ýopenr ft~iiea~.
.tC-Tiirii oW&pmpT&al in therotamuee wll e drawn:up and hwtruenlo Aof'e

A`m f~~'te- of iII'-biAJl ~sihe-& p 4 w rate. itt order-to increase!. o rdecr * die
-h marking oimnfoiheflo

ow - sn t e r ta screw oppn th6up tWl e.........4,- 'ijwtl a.j 66d,

d-a l d o e ' -;' ' -, -- .". "" " J u-c pi i p i th fi l -ins ý
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.Ihstti c tiis 6i:for•.Saiup6ini Filt::~er s

Filters:are oftasdbiW.or~ many norgani& ip;unds andrsome organicg compounds. Thesefitesm'-ik4Wplefs Thr Wm4 ie (ihapý -v'epten
•..coare' .. h&eu)~ad~nip1•IsairtentS e•o s'hor 7"eiines whereyool do

I, a (o•lD Mst• whdMea Cte.wndt-!.

would caisihiimcportanut I•onr nnptjo.•thec ptot filt r ,.,aprer:t02

-b, atahie $gnbingto a. fllycharged andcalibrated pmp

'Thop~iI atahdotew~cte' n hv fi~tbn ihtecastei lpe q ecýollar:

ra.rate pump ise o'meff e:rc

R. rn w ute..,..•yi: i .:., ..... ...... .... d p..t.. d...g o. .. .e... . rquiured. to pre.ven t o• rloa d iig:.;

Collect ma fie~linie! na ora.4approxmeI
c611&i .those' ... . fiznes... on'on w as a. " lo-""•': .... > ""•ilc " ... *-..." ...h PV..........C. . .: . . ium s,

Cal:•ibije eroK• Pu.t iK. .. icr...r " . ........u.... .......... - sa... p.............. ... .............. ...... d.. oi

:iesinble' Dust ~ itei'k~v

Colc -ra".k.i.P. ea wi&; ?.'. .':' " "•. ai•.; a teo

All, .... ...... filter.usedshoul . .~ig e &d potweighead>li~,o~• lc ee'o~h~a ""'....

.i-gnt,.Yot~a ifh-rt- "if .•nd:•:eem .ae 6'~n:!ro~nac, ;•if•• fb'^ nr'r~•;,'i:' "..

'As'bes-tos.

Ensur thatb~bih~b ~eW'&W <' 2 ic hikabltac Oiecey otthe casse ¶i:eak&

flo~fo~ fae U6* , -
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.GALSON-:LABOA:ORIES

;Instructdn~s-•forSaii phnfi with Sorbe tii Tu bes,

1hset.b••s..hue::(i general) two 0oonono f- m div0.d.e ,bya~s1 roazxubgrspacer One sectio-hi:srdxiiOX~ atel•i.wice thie collection zedi , than the •other ~dioit..Thizs lar'ger.-ection is called th:e front

sectiwi beforei~el~iebcksecnon. Sob¢et•beshave anarrow 6n,thm'indidctti$. dhi diiictonoafar flow..

1eavrg die ¢•larjer, tont section opet\ tot•.afr;, •The ai is nat~tO~be~pass•d tl~obugi'ary hose or nibig;?
before nermittithe~ibeswithkthe :exceptin 6!frhose~niethbdst b'at.cl•fo •the useo•frgre tierio~caprue

lnrn•edaar~ybe•forsarnphng:break ffh0ecods f the flme-sealed tube so ast o prvide0:an :oPening
. •appioxiiMtelyihalf-the internaa i~amneterpofte~tub#2Usesobni tuebrbimaer: for, this iurpose.(tee the

t.he pumnp td br•ak.hd endilof tk&e~mzWsi e¢eproteŽon: whehnrebking-endrs" Us u4&ibe I6ode&:.if"•`availbl.elo nmm imze thiehazard•tof~b+•Eek .ssanad •a cli~the~end if e tyg n• lubig t•o~raz•flshc tge.and calibratd~pum~p..-The:p~ump •.risichi'ohedtahe .worke¢rs"' belt; and~tbie tube~l• qipe~dto tht collai ofthe'

(fine tun[.:tnj if hefr*) fri! i4;- b•'&ue>6dsirh•i-lieajitii ent screw: rhr ihanthe one•oii the

:.Th:e tube shU aibe held~or azttach'ed'ih'-anzapprox imarely. tt~cidsIoid o wi\ h'iidilei,'i•er.i6,~•
.d u rin g -s~am p !b -.-. '

~~iibis{~i fib t~ni hd - --.:.

andtheo 'bY~b stace~& . 4

Nteb S'om~sanpect~b!~s ca .alsoh colectdsid¢.e by sidenl Gal~bsexon as is( viat.thl:edua igineftifdf'[l~lai

:.sampln . b•o•i ,o..., .swit te .sam e p~umnp at .the ,sae• •time (even ijf the .flow rat~es are slightly diffrerds)

• methods ca ,te cbmbwmed on a..splitte r..-]tinaynot ble, p ssible to set a'dua],sphlter m zO ' 1'LPM witfrbiie

.•caref'l. ] ,:set. in the lab to '.ehis r e~a p ro &er i,•l &al nce htm .each sp lh t et 4 -1 h n m' (Se!.. . 4>o . -pi ~ :.will hlkely, affect die remainig sidk(s r. Checkthde flow-re~ad calculaeyo•ai~~i t 
/yq' &sp.wltt.aidjusting theset screws, :if~pos~sjblec . "

l flo pumps. 
-
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GALSON IA3ORATOEJES

pt isp ye V E R Y im o ta tfo b u ll pu p-r u l H~ g d ~ i r t a p i g

hive; dd~rirafiiý o. a ihors-4eyshouldi be refreshed
befoeus. ~'thrwise,~ounn ie r~k f ottery filrein ith middle of0oý npl
qo~~to~ e p in i d;i ~ e ate y i~~ ow d 6 ti n doY~ on ,Ypt lrý k up t

VPUmpV CargePecuros~m

C Dore -o overch&rg "e'a6eme !B aue iwssu 21b hrgda ii(tna"d jA&,n

i~ bs have th i1pas ncarefrm than 24'housri

de wa~ii's 0above.

cbaged syou soldntn irglx pumq wen they r is~rcie,
Welove deýS#amP-Je ,ypup "FV 'a theFýAf -pumpsý UndfýS68dwronllbw

Rehrethe, f ef ~or oeiih o ets
3.~~~~h 1ýbg'ei shrg' C U6oag

Kbc sefar ;o,,rui f ie(or, thanv oroverrs). LISrcmnexu ed ti~b eundt

~~~Galson~ ~ ~ ~ ~ ~~~~p Lasphretebnna ilb~a itrcodtoe

Addtina P:e1iirpsi~ -o an 9ca~ecmn e:a* h-wCOh.
available n any~of tere.b* eie,,yu~upc1aw~2W~f

tlii~we~woutd~haye~lhas g~~r nteied Y ei , v6a;trie.Wo
5.p.gta VWLag U~ " d87:

ta~eAj1cuse'longrenoughtoe rýIac-e 8uh .us chnts usnjb
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TheDar bandtbe scorer/brek &is'A

Supeloiraist- - i int th-peig

cylindncal uitb pproiiate y-tl eeinches-
in eigt ithtwopiigowo.

thebroe endse will be cpturedzwiti teýuit

centerhk(ae&wihterihe+1.
Turn tepbnc otwv:. h~~ wil

Step-two:& refie : th~ 6betd
:inse uid'5 t ýto itet oufl.hdl
.(labeled dwiththe nuer-.-2")

PrSS e'tb 'inWthgeuntk
pcssiire ~th. tp oftebewl

,breaLk tiff an all` jItt h
.Coti ner.

Sethreetn h~b~rud -fired

Yourbti istnow :re-ady ib ýcoilecran lafrsaple":-
en "

toSao-d. -ThI~s't pfnt ,uy. to ,,anyc
eqtgipMentirnar:fe hipn.If -h,?"tub6'e b

Awith -htosraniet anciorldist;

"pn•or %o~retulrtriinglit
'nel:handlirgkhe-

,come frito contact,

F 4 1P1

o pate Isudf20

A~rve lL * L sS b &&i:
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TheccoesolbesngnisIig the, notch inhhle iht~lnbntic1i

sin screwdriver~or othe tn27-,Iitto ~~~ho
e~ ~ ~ ~ ~~~~~~ý whlaopscin.looisdn ~ ~

iniec ioe The ite' o6te&si6,db i ie~~ ~nswncaPP sset holderO pltc'ffioope thert:

done so prnrý,to removing. oteasu) isr f i
.black hiose. op~ý,i e,6 n a'nd of ihe':ty_'gon uingt pe s '' I's ~ .clptec loebdran :-set o h ola.ft17mlye'temnoe as i&i:i:~~ ymp.tebetigzn

turn~~~~~~~ ont' th pum 1'hef6W M sh l be 2 5 Iiespc m u ej \ Th-hl nts ol
bei vrialpstinwth- the cyci i~fg dow Donirmv'i e i hiebnmo i

aVt nyouma doesbpn ecrflve eoigtecin rmtecoead 2i holde Do~

and c1~ ill? fron~thtbotthm. Te"*ca'ýs" 4ueisii ow re4fo hipn

Remn~ove bre~d 4(~ne t.sa $iin th -,arfid-h o e' cylz~ith pt" eoe h rtdbrsta a
collete&h P;;ma t tid cCnolla W 'ff'

w~~~~~~dI Todn FniI4 y oWhipn
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GALSON! LABORATORIES;

i:suct sm•ircloqe , onu for SKum Calibrat

i~~abr~b'C hamber T
oair i thuh a ifithrcycon

described ~~'T in thelo lsgtonfr

-A.-umip.". • Use")'ad :,ie

:'Attacbthe~supp!,ediubwglon-ih•e .C•hbrtibn'Chambter

0-0:.:.P'M

.,,.
*ee-Ofd.the lae •op r n

~. ~ e~d ofthe hamber

tror n poronofet

tubng,.iit~te',ct'a-Tk~~tj6 9.t., C ycSne(wepVdeeduni tsasaii

Sco H~c on.p. Imp . : $, ý_Voesý not,,ath-1ý..haR.; '6u,

ru,( " Fco• e -.bly- _Up" d-- o n.:d , Aý .W ku B .sam.p!e >d

Youtra- setp sh,.Y.ould sow l re aseobe' ureptithe

r~o.t. o h ;paag p &.Th Je.a r, lc wsaoll oson... .. •

(fpokews heel patler'y ~ne sde) through .the.-m., bl•e

otub cyin e .o e A

have, please recheck these step

Ar a N

bdw is ple

f ,Iter •is1'66oo uo d also b . ure ' .i .

• 

• 

~;~4~~~~:'M~t~~'~l~~:rOT::fuOiJYlO~g:lh~::~(;W'; 

, ...(s.sembl~1t.ti~:'fi Ileit' clone~m'1h'e:nomal':w;(,';(a5 : 

;~l~~~;#i~;r~ll~I~~~~l";p!t. 
::p.~~r: 

~#~iHi~~'~p'~l,i~4J~~~gj~I?:;~~:~l:i~,~#o~,;:~'~~ber' 
!J~'~~>toe;,(~~~'l!t)'!l,f~ ~tl'~:T()~e~~,(or,!)tlier .. 
;;~~i#~!~;:Jii:iii!~':n?~::#~ter) .. , 



GALSOULJAEORATOR-IES

Istructidns; f6r. Gilian2 Cvclon eUse'

1bc• zil (Sensidy})ccyclone !al~so known as Dorr.O iver-Cyconet!',.EsusedfrcoIllecingaiw sap, ]esto

besin4?ise fo:RpW]~ Dust an 0ý-irica..
•;.nd uiibs) 1b ,G..>•!h'nl Cyclo.ne: can 'used'it w!.tie!•.w.o-: o.r thee-p.i.•ee can. s.ee,

asjisa 'ia5 lih.icaae k.'.-P:- m; cyclbnoe' 0 ' 1
~;hevie paiice~wil~ ie igler~aniIes~eistha 10mic c;s adrwn~up'auidrPped:"irnu0e.ke66

I; eo,.e;..c~rd k6en&ltfjdii!•s:from .atassn. • and *rea:d te upper. and fower holdmg~piat:esof the

•cassette,Ailowthe .holdng assemly.'tou cose and swecre ) ecassette) I,.w

UpOaeraae tothcO. udetuo,.on thie bo'uom:" 'e'icassettet,.k" .. ....* •: Turnon. T.e.pump pdn[ot e;theiii'hirtg ~me, pf the sappling eien;:Atdie e••nd-of the sampling einJ-tm.of•df... pnote .he end tune and.'carefi1ysremove..he

,up.sidrlddwn . . .. ... . .. . .. . . .

Re ymnd reanach .he gnt pott.The cyPlone is 0'w .ready for, shippg.

toncl ollect aA6r&sbzpie, tiýiai4vd ihat you cleanoutjte:cyclone carefully
'-` . : . . :cset is. Lsta ed e

Approved by&Gale S:Peterson4
Dite:02103/06 Date i.ssued 02106,

• ,Ins'trucfftt.1's)f6r·, Gilian:.;GY~jhne::ij'se;; 
:~: . -. - - ". .... ,; . '," . . 

,.~ <..'.-<.-.'.' ~~"" •• <;.!::,~., ,.' .. :' f": '. :;:.';' ;', .. :~ .. " ~":,-:'/:\' !';, ".:,: .. . :'.-t;..: .! ';:. ;!,':\ ;". " ..... / 

1hC.'O i1iM:·{Sen.sidYne)icy'~IQnCl;:alsoknown 8.S '1~Dorr~Oli"er-;Cyclone~~;~is;used" for; collectingiait·s.amp'les~to 
:~!.ab,ily.~;(~~r~'~spi~bl~;D~~~{itDtfSI1Ica, . .: '.~ 'e:·· 

I.(!K~§t¥~~~~·:i9.;'f¥.ii#i~~.~y;.p.~At#.i:~~~i~~:~,~~$.i>~~~~~¥~,i#g'::,~~:,C(tl~~~~Y~lQ·ii.:e:,,~i~i:.tQ:hiiie. 
end:nitisY'i1ie~G lii~h:(i' clofi~~,an' be,~ta\ijiili~titllei.-'wo;::i:ir·ttiie~~·'i~({cass'enes~ .. '.".:~" .... ,., ... '.' ., .... , .. , '." ,., X"" .. ',,, •. '., ...•... '0" .............. ".',,- • ,., ' .. , ... , ..... p .............. .. 

• 



tCALSON LAO M~~S?

"Instructions for: Usin g$KC Si22 i~ersona.AiAr oniitors
•;SKC. flZ :Series.LowFlow Pu~mps are m iniature dia p .tu yl•p pume ps f&L;.ersonalpy oar.ewsa pligntnf

gasTsand ,po rsin l~e(airoh. Ulies lth:e iflwmtek .r0luan d f5 iumswiie aeh jot.'ob h .s dmo• dclse pms.
'.-Iie asul~e, •orer; h'e'e" .sirok..,coun'ter idiat',s.t]be"rnwobnr.u iiinO.'-s~hpmp's~i~aphrfladjiub .s blsedt:t

:.;litsiisnpossibieto: use'a standard field~ro)tameterdue to :the raO, the¢se; purnp•;d0:n'oz ha ve:;kuliatiaon'

..app.lr.oinaze.-lhowever; and tile s'troke counter techniq e~shoulbdi:be tsd~fof aicitja•a .vo4 mejigiire~s .

2., Attach thie sample media. Bersure the-me~d a.iifading'thecorr~ctr'direclton' Tlhe air should 11ow
nina! the m edia thidiugh the tygon'., tbing ad. in-t he..f1.•p^umprvn..• ,a:.the port l(a~bele i:. n•

4". .Tiar.-on.the jiump. TEhe on/off switch is, locatdjlnext to the, stroke counter -A,,small ,screw dt~v.r•op.
he up• of.a p eitdt.p~ei •icf .s.all:y ou nee~d!•t tiaran`t-on. '1 (- N O T u ns re w the¢ silver c ove.r p1 W ¼•.

l.

- The isno .reasontO.o pen th.is co ver.<i. dem ea t it.is .the flo~w adju~ster. set. screw : Thi]s screw ,s:

".to beadwjsted iytbt, alsnLanbs.,personnel.

5 Samp~~e fori lik'ekhtdbiinpqd

6.- Wherigfud'sani gplng; 4y.,s tupc thA 6f

7. softsfolrfect d seal e s tub A , sut.p tbie et

.8 ; : fR l ¢ t & & h e : hi n k sa o S u O .c o u i it e r .- r e a di ng ;: an d ~ c c ku la te i h t€ ' ,t o t a a i r . ;v o tu r n e : t o l I ec t e &l • :' t e t: h e ? '
f ll.6wifi ..f r uTla% ' • ...... ,.

So¢, if te nuial; co Iunte#r ea ding twas'322563 ;.nd w se' tth¢pum p tofO ,O 5.4I," M ;
The pump ,was running~for exa'ily: iS hours (which is480minutes) ..tih,&rihe!4*xznier

reain is 370 and the pum fato (su 1!nte ae n h rnifh1 ~ n~

,0 523 sicount here s how you wo~uld dote.maI5

'340083 3.-.22563 ... 47.520.(total numb'er of strokes): ,

pl IFofm .4 IRqv.0

Appove by.Ol &Si Petmero 12gei ofOl .%±p ~ :'zo
Dat 020/6 ,i~fNth i oltd'jx

• 

• 

~;!l~s'l~~~!~Q:~s·if~.r:;U~!:l1g($KQ:.'$.~:#~,~r.:~~~:~f::~~$,9:~1~J.:Ait,1MQ~jJQJS.i 
:; s~c:n~~·.~~r:i.~:Jf1~~<f:!~,*:~J:rip.~~~.' w~j~!'#i.~ia~;·m;~f~~Ti1.~rf-~r~e~o;~~L~\~~\~~t?Li#~':~r 
'.' ses'·and:va·· ors~iri·aiii'.:Uilljke\the·:AiiCAek}·SO B.nd·52~ "um' s':wejus~:a:·.na' 6ri "'~oCthe,tiin~:{these::'ilii1"'i," 
~.~~:~.s~~,:~~~~r:_·"Thi;j-rrOklco~·~.i;~diea~tl'~~:~ri~t!·:~~i~~~;~e}kLiM~l~j~~p':~,~t(~.~~¥!~,·o. 

(oi'stiOkeCI).'(fUriil ;the.sam lin:· riod:~1B' .,subttactii(:theswODreadiri" ':ftOnfthe(eniiiii :teBWi 'illiid, 
,:)iMtii?iylljg\ii9::tii~p.~p.:fa~Oi~~l1Curat~~easurmeDfofair.sani;icdicllllogbe oinailiea> :" ... ;, .. , :.; "l ..... , 

.: '.-J.. . .... 

·&1#flJ:~~ttJf~~\17~~~~~~~~~~~i~~}~~t~~~OI<~ 

':~;;;;~;:j~~:i~n·~~~~~t~~~r~:1r~~;~~:~~~~i~~~r~~!~~1!;~~~~~J.t~~t~~!Y:.: 
~.aPP!'OXlJtJate;-lioweller;and'tJjei·stro\tecoulitei':.'lechhlq~e·should;belused:fQ.r.aF~~ha.I!\~.e:l;~.~::U~~~-:·,· 

';t~i~:.W~~~!Pu.a.l~ :rQii~)~itlie'Se;~I~Ps; 

~"l 
6":.~ 

i 

.s; 

Ifir~lif~lfili~?tl'\fl~If:!:!, 
:'~·?99Jl,;~·:~~'~A~.~~:ft~:i:~i2,9~{j~~(~_~.Iii.~~{Jf#?k.#).L. '" ' .... , .. ,', .... ,' 
::~~.~~.9;~'9~?~~;~~~~i4:.~?~)9~:~s,:.q~:~i(fqll.~~tC4~(9r:;4~;8S~~6;:Uitei:s); 

:'·P.~ge.:l o:of,;i~~.3' 
.': 

Forni i:W."14IRev:O 
.~D'ai~~ls5ued~~ii2l6({' 



1I'i3 Ver 4 ApptovolVaie:~O5/ 10(2007 *Ap~ro~dI.Dy:\~Ceiiu~

EquiPmnt Failureuetn fare:

:liupVnenc. any tye of failure while using.any equipment prowdedby;Galson laboratories.-please complete
Ih Flowngqesinnirn'afxj*p tht ktovid- quiassist usi malintaining:aru ly.:o.p ra!onal i.nvent~ory a nd• •dus'n'provd* bce, ipmenLt.ll.

~clints han youin ~f6~artcipain ~ ~ *:.'~'jng upeior us"Me( t.evi to-- Iour..

p;Bi :i afteroo - int g)cp~i PmpP13 'aterB~5. h~ge'C8 '6~t ffate to~ousQfaO Ih

Pup attry, Chirte# Of' er Fiur

2: Th pups)i t iwas Use for wha ypedoTsarPersoneala i Area,__g____ _ ean

3. I it ossiilethatFie ul~ng ws1~ie~:r~retrtced t an ti'e dringthe amping ýevent,, please'epan

Clean.ý__Smwa la Dut.. o wa.Dst.Eieil.u..

4`44heupsful Kdiroo.Jrim i n ed atl rioto "h*srripin eIsidctdbPlih rtehrg

pge1loI

• • 

j';':1 s tpossri)I~\'that~'t6e~:tuBing:was:~r~keli:Of' :restrk;ted~a't!aryv,Jiin e:ci'~ri~~the;:5C1~plin~ (e\<er.l.,: "ieC1se'e~pl<iin? 
. :s ~. . .~'''; 4.~ ,',,: ., .' ,_~ 

~:;)What~type,orE:!nSironmeniwp.re;'h~:pufiJP·s:e~pdsec.(t~?;; 
-'~-~~" .... -: '. 

cl~~h_~ :Soifi~hatiCI~~6 __ ~6~sty_, _' ,S9'm~H~RD'i,i§W_·_~:,~~erii~lY~D:i:i~IY: __ ,_·" 

,5.1;,W.~r~i'th.(;~~mps;:fu!lYi~B'~:rg~Ji]f6.~j~f~ifp~rl'()'::!PXh~~~~mII~9:,~~~~t;~~~Jh~.i(;~,t~1:6Y~~;~[Q,kf&g'j!g)H;p~i;tH~~~Hai~?/ 



Equliment ,.ailure'Qestionnafre: .Conlt

P ea -e hsqtsjh ptinig~msaid~dktes~s`oiat`edw hthe~chargngand saming~process:,

Tirye./t~t• dlrnpswere :removed4from charger: .

,,.Was I,. ightonc charger flashing a" . ien' disconnected frm pump-es' ..No.

Yi ,es. e a d , i t Noit i s l
I~y~S ~what meyqq Wht'hlbp warid 7 ______Wp3 lvrt($ e?_____

• • • l~;.jti 'y~'r;'~~f :;~p'·p.i~W~(R~(~~o~(l~~(x~i ··:Ap·prtl~a·hBy~'wferro:, 

-.' ." 'N ".': :.., • . ~ : ••••• , .• ", ~: ','1. . ... -:. ... •. -~.,' ;,-:~: 

e~l~!pmem~~ailuteIQuestionnaite: . .:'C~n:~~ . .:; ~'. -- .' - ~ 

.~, .. p.I~~S~~li.~Kt~(t}t~!!,2~j~'9.~Fm~·~:·~6~.~~~J~·~:~~s.()~ia.t~(t.:V/~~Ht6~;?~6,~~~!",I·~.:~ndi·Samgfi~~e:Rroc~~~~.; 

:ttijl.~/p~~~~~#.s:.w~re:remOVEt&Hrom·dia'¥.er;:~. _.,--_--:-______ --:---..;.;;.~ ____ 

Xlm~lp~i~:$~rnRl~ryg,;·~y~tltiP~i:!9; ... ·~ ------'------_ ....... ~~ ....... ;:....-
T·im' .. ··'e· "/D'atf!?s~im' lin'··';.ev:~r-end·~:~.· ...... r' .... , . ~.""", p .. g .... ... ~ ... '.' . ~U,.;;;.... _~-:--_-:--~_-".. __ -:-__ -"""~ 

ij;.:.was·ti~M{on.,char.~:ed,~~~i.~W.~~~:: .. ~:~C9:r~~Et~~ti-Bm;J~ymp;?;y~~~·,~;~\ 

8,.~Were.~'''urrnt' 'fe::cafibratecf b":an"'OHe ;'othe'dHaH~GaisorH1afio'rathri'l!s?"~bf:;'tO"'Gse1 . "".': .,.: ... , ...... ::{', ........ P .. p ..... '., ..... ' ... , ... , ........ · ... y,,. ... y ....• v .•••• , ••• ,· .... , , .• , •• , ............. , .••• '.<>". '., ' .... p ... . 

&es.~, .. '. ", 'Nq~. 



Power flek. Bteyharings tem

dihfferentvpumpmodeli-(emclidigijt and'ATXm ondels and modelswth" lthiurnion [L -Ion] banene)
ca ben:.dred. simuftaneouulymon"te fly tkridh PowerEcx:

-u~sec * cbls,a us~io,,connect' batter .padcs to the POWet EIX;SO~tha8I on]' 4one charger is--need&I
forI:ny S-KQCso..fnalm jile pump;:'Pow.erFlei l~y:iiarg rnosst banteiypack~s in'.ess` tha-n six hours, nd
•:~.tmaba :'~chsza`-f~~~etnckl& chire.- Each:attadiid batteryiack] run:thohn"

:.ickia.&.&h~t 9rg.,c.. .- :•mIep•.p.• dhh dctcharggig;.a pe.n.light indicates maitenaee,
v~~~~y " ' ,,- ."-. ..

4 .PowerEile&.ihnesource.iis;Uktlisted for electricalsafety. but.the;io~w:,voltage~cha-g~r;'unit'rilhb .:o';tt not a atnospheresin.ran;or inastandig wiWFo r. o iýeolV.
:I. * Remqvie~purnp-speeific caobles$from thc¢•charger.,when::they:?are~nt ~n:USe~to'.avoid•shlioixig:

*cic * orabiine h&Olng2.)vn

.3- :Plug die power.~p,ijii6 ly 'e'po:th•iRow j~ack<•os the backofd,te~iwe&Fktx
-3. .Plug the adapte•.-e~n 1of die :pow&r-,brd'huiO•-ih* plug on th RpQow.e•SUpplS

4 seect ~ eowrc ar riuioi w calsotet0 dt&240ut

6,: l inen'the chn~sgmgpiugenaiof i~e.ial& ,to~dje:. argm~g jack on the.apkroparme':iampietpwumpt':hec66ED.at the porfwii! !e:p6,'B ftj)ey.•i6
fev.d¢#erAe•.ipummodhd si a.rE•. q.

Alr•,]e~k 52. Nqte:PowgtFl:•x may :be.'used::with;the*.externa~or•.iern~e~1-chargiig~jack•!. .See.A thek&•2

:22 Pumpt Not Ps the cal plu Io tne *

7 Once the -ýýp bte y pack n il hre i E
Powerfie_9 ha si chd owatnickhrct kee Abhte,~fuldag. &bteyai
removed ,4- atay time ~ aferth OE~bnste 2o Detahthe0462 batryo:);, abead~roy

cable fom dieiharger

AttetionPpckt Pup Usrs!
The owefli~tb% ii't .S' ~ m.,a.,A .... ... ... ...IpsekL Pce.....m~n~h'tgsu.h'h~rcagn rcs hnsdt ireaPce unibict

H' drcs sa ooc~c eo lrrotngI

Page flLbfdY

• 

• 

,~~ 

".' 

,i'''.· :<', . 'I 
.':€autloD·;. . .. '. 

i'pg~~tfi'e,(iIhesourc~;,;;:ui:u·i~t~(H~r.'.eJ~ctrital;5Jetyi bufthe;j·oy/,.voltagc"chargei;unit'iHlol. .. :00;-; 
... - "''';>'':'~'>'''''''''''-'''!''-''''''''''''. ··c ,- -;, '--~ ~-_<;:; .•• ' '·"",·'1 .~..;. '.,. ... ~ .•.•.. ~.; ••.. r;.· --:<,'<·,..!1-:' 

Mtt:!selP..~~:Wrf,l.e;i~iii ~azargous.~~imospbe~cs)i.o.r~;: or:~il'standi~gw~let: ·For.;inCfOQr;~s~ ·~nly'.l ..., 
::~~:~~~r~;pu!!ip:sp~~i.fi~:,ell~.i'es:troro ::thc,ciujrg~r,. .When ::'tb'ey;:a re ;noc!j'n.: tiseto"Bvo,i~i's~·(t~!g'g;: 
:t>.~Mqr~~\jfutit:i,~e':ixl~if~~.J~;venL':·· ," " "', , .... -, 

, ". 

:7~ ':bnce;&e:~~rtery.'patk·r,is':fu·ily:,chargea';:ihc:iiED:!it(the:pOj:f:wiH,db~ge)toigt~~n\,ojtJdic.~te)ha~ 
tpoWetEfex.;i1as·::S·~ltb~edit·o.:aiiri8Cle:chargc:;to·ke!!p;th~:iJa:nery:;u:ifuli;dlarge;:·'tb~e; battery,~an. ~¢ 

~..;,'.~,~~t..;,'t..;,:~;~..;,.:r,:",'~~~_~~~:ffi~~:""~.~~~t~~:;.,.~·:~_~'_~_':7·b;....f:_ih_·:e-:-;L_';E"",:~'-·: ·_~tUrns_"_:'_~;;;.'~_\_e_[l_>~_·oe_'. _"la_c,-,Ii_':lh_···e_·"::o;.~:_a'tt_'ery_, :_. S_fr_o_m_._tll_'·e_,c_a.:..~_le....:;a_n_d_':i_em_o.;.:.;y.e...;.:'_ili_e ___ " ,; 

;A:~e"I!:M~i!~·~~~~:~,m.p'~y'.~.~!>s,L,»,_~ .. ";.,, .>"':" .," ",.",.,' "';':" "'", ,.;.,.- ,;,,' ;'''<.:''' . .:-.:/".':.-'.;,' .•... ",. : ..... '<"~':,.');. ,., ~ ,. 
·Tbt.:~o~rFl~~;I,..J:D.,'!I.II:~IIi.iii.i1;"¢.I!l!:Ougtlt)~[,:I":(e.1I.1,rf:C.M~r;gI\lg·p~~~s).!.ii[\~!l~!=~.lp.t.i!8.rgc:.8.-;p.~~!l~I)~I!!np.I).in~~t: 
·p:a~iiV~o,k~f~p.i:Oidiiiis~.ei~t.iiltY;th'iii~eorittol~~tIie.alarii.ng'prOi:i:»'iiiSiiild '6fPOwaFlei(:ronlrollinlf-lt? 

...• ~~~;~~jj,~~~;"'i@~~~~~~~€t#l~~!;~,~i 
~ •• '!~ ;'> .:~(:.~.' • . '.j" ",- ·I.'~".j, ,_,,~ ._~;.; '"" • '.,t,,:~;, •.. ,,;. "ti ;~:~:".::: .:~;~ 

fhh,'~':lr%~itt'f?~:¥!~~ .. ~;:~~Zfm~~~~~~~~~~i~:f~~7~;rJ~~~~~~:~tD\V~' 
i .~:,m,:;;,:~· ::.<:,'. ,:,\o;\_:.::.:;.,~ . • '.'.P ..... '. 'v;~~" P.,~""" ~ . . :J .' .;:;- .. 'J, .. I"'.V;":..·.;·:·: .... , ... }~ "':," ~ :~_ ,.,' .. , •• .., .. ,. ': .,\~~'~ .. _ ,r, .:, '~., .. :J ':->"I"~"", .... , ... " ,''''''~ 
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EXHIBIT 2

-,TOTAL-DUST,.."
Samp lNo.;i De atrnentltrea Activyi Diat -TTime . Volie:iL .V bsltiin'ce- eResult:(mgmi :•OSHA PEkL(ifm

42451T3 - RT,ýE-,Supervisor- Supervisor' 8/222008 6M41339:1 ".. 316 ota-'Dusts - -.0:41- 5
424511 : .RTF:,Wes- WashirOtCLeanir !Gondolas•< '"8/25/2008 9!20-12.30. 382 lotal t ,1itt - .1.0 15,

* 4,24514- . ;RTF- .. st; - Wasliin Cleanin Gorndo0as.. -8252008 9122-12:30 •382 T"tal D't •50, ,15 '.
424516 ,' RTF:IWest- EjoaicioO eitin, .8/M262008 -- 9:,41::13 '""420 - .•t•Oust " 0,41 . 1
424516.:." 'RTF.East- Sweepin gSho-velini.Goinolas•. '8(2/2008 . ... "9:42;1:08 :399:8 - Total DUSt: -053 . 15
424507-'.z -RTF-East Sweep•hn ShoveliFdr !Gordblas;'. ýý'8120;2008 8:-30-41228. '459.9 JoalDs-, '0,83 15'M.
. 24508. RTF-EasRT , EcV-atr.' rfatini- 8/20/2008 8' : 83O412;25 :. 459!5 To0alDust' ,041 15.
42450?9 RTFAbSL& Fiefd.Techniciah , " :8/21/2008 :6:50-.1.010" 400 Total Dust' 0A49 415:

-424510U" RTF-Eit: E: aator:oeration.'.. :8/2!/2008 6&5010:013 - '406 -T6tal'DMst-.. " -:29 1 ,'5
.424512' "RTF-EaistY SWe' ping Shovelin?,.Gbndolas, 18/22=008 6:45-10:02 .. 386'1 Tbtal D•Sf- '0.41 15 •
42464&8 .. LANKý I N/A -" - 8/2612008 N/A. ' NA: .. Total'DUStA 0.00 1A5;

_RE1SPIRABLE:DUST: . .. ,__-_--
6Si UmIN' :tiwaftmerfttAmroa ,.A'ct]Vity., DaeTm VIiielI 'usac .eut(nh "jO$HAVE f~t(g/nK,.42%4639V' ':RTF.East., Swee in IShavein 'Gondolas "8120/2008 8:24-1226 585.6 'RespirableFdaction'Oust: " . 0...' -AT - 5"-424638.: - ',RTF.E S~ve~pin/Sl6$Iin'Goridlas. ;8120/2008 ' 8:.22-.12:30 " 607:6 'Re'spiableFrac.inb .Otust, .0'1:7 -5

42464 1: -RTF",-Eai' Sw'eepi /S lioeiri'iGonahd01•S: 118/2:112008 6:50-1061'3 49,1 :'2 Respieible'-FractibK'Oust' 020 5.
"42464() 'Su efvisor:. Su'-visor., . 21/2008 - ý,&.635-9-:2 7, -430 .Re0spibleFraD.h:23 5
ý,424647. "-m RT F-'East': E'ca&atar.O eration" '8/2212008 6:20'10.'00 -5321 4RespirableFraction'.Dust: .0 119
'424645' : ,RTF:.,-East' -FieT-ecliand Swe6p/Shovelina '.82212008 ,,6:406-959 4Tso6 R-A irableFaCtoi'Dust 0:21"424642ý . -RTF-;WA6i S'e'e -iii ShoVeli•a•"Gndl•,'W +825t2008 9 9:15-'12'-V30 -469t. :RespirzibleFrabUO':Dust' .023 -5
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A-I

A-i

A-i

A-i

A-I

A-i

A-I
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Pa-234 (Source: FGO 12)

Pa-234m (Source: FGR 12)

Pb-210 (Source: FGR 12)

Pb-211 (Source: FGR 12}

Pb-212 (Source: FGR 12)

Pb-214 (Source: FGR 12)

Po-210 (Source: FOR 12)

Po-211 (Source: FOR 12)

Po-212 (Source: FGR 12)

Po-214 (Source: FGR 12)

Po-215 (Source: FOR 12)

Po-216 (Source: FGR ;2)

Po-218 (Source: FGR 12)

Ra-223 )Scurce: FGR 12)

Ra-224 (Source: FGR 12)

Ra-226 (Source: FGR 12)

Ra-228 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Rn-220 (Source: FGR 12)

Rn-222 (Source: FGR 12)

Tc-99 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-228 (Source: FGR 12)

Th-230 (Source: FGR 12)

Th-231 (Source: FGR 12)

Th-232 (Source: FGR 12)

Th-234 (Source: FGR 12)

TI-207 (Source: FGR 12)

TI-208 (Source: FGR 12)

TI-210 (Source: no data)

U-234 (Source: FGR 12)

U-225 (Source: FGR 12)

U1-238 (Source: FOR 12)

4 .951E-04

5. 978E C00

5. 847E-03

3.606E-03

2.559E-01

I .,ITIE+00

9.60SE+00

1.980E-01

1.906E-I

1. 155E-01

8.967E-02

2.447E-03

3. 064E-01

7. 041E-01

I. -41Ev00

5.231E-05

4.764E-02

0. COIE+00

5.13EE-04

I. C16E-03

1.142E-04

5.642E-05

6. C34E-01

5. 19E-02

3. 176E-02

0. O0OE+00

3.083E-01

2.298E-03

2.354E-03

1.255E-04

5.212E-01

7.940E-03

1 .209E-03

3. 643E-02

5.212E-04

2 .410E-02

1 .960E-02

2. 298E+0i

0. 000E00

4 .017E-04

7.211E6-01

1.011E-04

6.724E+00

1.280E-00

2. 320E-02

8. 594E-03

5.078E-03

4 .95!E-04

5. 97BE+00

5 5.847E-03

3.606E-03

2.5559E-01

i.i71E700

9.80qE'00

1.980E-01

1.906E-01

1.155E401

8.967E-02

2.447E-02

3.064E-01

7.043E-0i

1.346iE00

5.231E-05

4.764E-02

0.000E+00

5.138F-04

1.016E-03

1.042E-04

5.642F-05

6.034E-01

5.119E-02

3.1)6E-02

3.063E-01

2.298E-03

2.354E-03

1.255E-04

5.212E-01

7.940E-03

1.209E-03

3.643E-02

5.2 12E-04

2.410E-02

1.980E-02

2.298E+01

1-2.000+-00
4.017E-04

7.211E-01

1.03IE-04

6.700+100

1.280E+00

1.360E-02

8.580E-03

4.770E-03

DCFI(

DCF1I

DCFI(

DCFI

DCFI

DCFI

DCFI

DCFl

DCFl,

DCFl

DCF1

DCFl(

DCFI(

DCF](

DCFi(
DCF!(

DCFI

DCF!(

DC F i(
DCF1I

DCCF1I

DCF I

DCFi(

DCF!(
DCF1

DCF(

DCEl{
DCFI

DCFi

DCFi

DCFI

DCFl(

DCF(

DCFI(

DCF1

DCFI

DCFI

DCFI

DCFi

DCFi

DCF]

DCFI

DCF2

DCF2

DCF2

DCF2

DCF2(

Dose conversion factors for

Ac-227+D

Pa-231

Pb-210±D

Ra-226+D

Ra-228+D

inhalation, mren/PCi:

• 

• 

• 

RESRl'.D, Version 6.4 T'7 Limit ~ 130 days "2/23i2009 12:19 Page 2 

Summary EGL Vadose Zone Analysis 

File C:\RF;SRAD_FAl-llLy\RESP.AD\ilEC RAI 2YR 2t4T.P.AD 

r·lenu 

A-I 

A-I 

A-I 

A-I 

A-I 

A-I 

A-I 

A-I 

A-I 

A-I 

A-j 

A-j 

A-j 

A-I 

."-1 

.0.-1 

".-1 
A-I 

A-1 

A-I 

A-I 

A-I 

}\.-1 

A-I 

A-1 

A-l 

1'.-1 

A-l 

A-I 

A-1 

A-I 

A-I 

A-I 

A-1 

A-I 

A-I 

A-1 

A-I 

A-I 

A-1 

A-I 

;"-1 

A-l 

B-1 

8-1 

B-1 

8-1 

8-1 

8-1 

Dose Conver.sion Factor (and ?.elated) Pilramet.er Semmary 

Dose library: FGR 11 

Paramete::: 

DCF' s for external grcund radiation, (",rem/ye)! (pCiig) 

Ac-227 ISo'.lrce: FGR 12) 

Ac-228 

At-218 

Bi-2IO 

Bi-211 

Bi-212 

Bi-214 

Fr-223 

Pa-231 

Pa-234 

Pa-234m 

Pb-?lO 

Pb-?Il 

Pb-212 

Pb-214 

Po-2l0 

Po-211 

Po-2I2 

Po-214 

Po-21S 

Po-2lG 

Po-218 

Ra-2::» 

Ra-224 

Ra-226 

Ra-228 

Rn-219 

Rn-220 

Rn-222 

Tc-99 

TI".-227 

TC.-228 

Th-230 

Th-231 

Th-232 

Tr.-234 

Tl-207 

Tl-208 

Tl-210 

U-234 

U-235 

U-238 

ISource: FGR 12) 

(So~rce: FGP. 12) 

ISource: FGR 12) 

(Source: FGP. 12) 

ISource: FGP. 12) 

(Soul'ce: .FGR 12) 

(Source: FGR I?) 

(Source: FGP. 12! 

(Sou rce: FGR 12) 

(Source: FGF. 12) 

(Source: FGR 12) 

(Source: FGR 12} 

(Source: FGR 12) 

(Source: ?GR 12) 

(Source: FGR 12) 

(Source: FGR !2j 

(Source: FGR 12) 

(Source: FSR 12) 

(Source: FGR 12) 

(Source: FGR 12) 

(Scurce: FSR 12) 

rScurce: FGR 12) 

(Source: FGR 12) 

(Scurce: FGR 12) 

(Scurce: FGR 12) 

(Source: fGR 121 

(Source: rGR 12) 

(Source: FGR 121 

(Source: fGR 121 

(So~rce: fGR 12) 

(Source: FGR 12) 

(Source: FGR 12) 

(Source: FGR 12) 

(Source: FGR 12) 

(So~rce: FGR 12) 

(Source: fGR 121 

(Source: FGR 12) 

(Source: no data) 

(Source: FGR 12) 

(Source: FGR 12) 

(Source: fGR 12) 

Dose convetsion factors for inhalati8n, mrem/pCi: 

Ac-227+D 

Pa-231 

Pb-210+D 

Ra-226+D 

Ra-228+D 

Current 

Value' 

4.951E-C4 

5. 978Ei CO 

S.847F.:-03 

3.606F.:-03 

2.559E:-~1 

1.171E+OO 

9.6081::+00 

1.980E-01 

1.9061::-81 

1.15SF.:+Ol 

3.967F.:-02 

2.447E-03 

3.064F.:-OJ 

7.Q43E-Ol 

1.:;4IE'OO 

5.2311::-05 

4.764E-02 

O. GOOf.:+OO 

5.138E-04 

I.Gl6E-03 

1.042E-04 

5.6";2E-OS 

6.834E-Ol 

5.119E-02 

3.17EE-02 

O.OOOE+OO 

3.083E-01 

2.298E-03 

2.354F;-03 

1.255E-04 

S.212E-Ol 

7.940E-03 

1.209E-0; 

3.643E-02 

5.212E-04 

2.410E-02 

1.960E-02 

2.298E+Oi 

O.OOOE~OO 

..; .OI7E-04 

7.211F.:-Ol 

1.031 E-04 

6.724E+OC 

1.280E.,.OO 

2.3201':-02 

8.594F:-03 

5.078E-03 

Base 

Case'" 

4.95l:E-04 

S.97BE+OO 

5.847F.-03 

3.60EE-03 

2.559E-Ol 

1.i71F.·,·OO 

9.809E:+OO 

1.980E-01 

l.90GE-0] 

1. l55E"0 1 

8.967E-02 

2.447E-0~ 

3.064E-01 

7.043E-01 

I.341E'00 

5.231E-05 

4.71;41':-02 

O.OOOE+OC 

5.138f:-04 

1. 01SE-03 

1.042E-04 

5.6428-05 

6.034E-0] 

5.119E-02 

3.1"168-02 

O.OOOE'OO 

3.0838-01 

2.298E-0) 

2.35';E-0) 

1.255E-04 

5.2128-01 

7.940E-03 

1.209E-03 

3.643E-02 

5.212E-Q4 

2.410E-02 

1.980E-02 

2.298E+Ol 

-2.0001':+00 

4.0]7E:-G4 

7.211E-Ol 

1.031E-04 

6.780£·t·00 

1.2808+80 

1.360E-02 

8.580E-03 

4.770E-03 

Param'2ter 

Name 

Dcn ( 11 

Dcn ( 21 

DCn ( 3) 

DCn( 4) 

DCn ( 5) 

DCn ( 6) 

DCn ( 71 

DCn ( 8) 

Den( 9) 

DCFl ( 10) 

DCF1 ( 11) 

DCn ( 121 

DeFl(13) 

DCrl ( 14) 

DCn ( 15) 

DCFl ( 16) 

DCF1 ( 17) 

Den ( 18) 

DCFl( 19) 

DCFi ( 20) 

Dcn ( 21) 

DCn ( 22) 

Den ( 23) 

DCn ( 241 

Den ( 25) 

DCF] I 26) 

DCFl i .27) 

DCFll 28) 

DCFli 29) 

DCFl( 30) 

DCFl( 311 

Dcn ( 32) 

DCFl ( 33) 

DCFl ( 34) 

DCFlI 351 

DCFlI 36) 

DCF1 ( 371 

DCFlI 38) 

DCFlI 39) 

Dcn ( 40) 

DCF11';11 

DCFll 42) 

DCF2 ( ]) 

DCf2( 21 

DCf2 ( 3) 

DCF2 ( 4) 

DCF2 ( 51 
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Summary EGL Vadcse Zone Analysis

File C:\RESPAD F.ANIf.Y\RESRAD\WEC RAI 2YR 2MT.RP.D

Dose Conversion Factor (and Related) Parameter

Dose Library: FGR 11

Summary (continued)

Current

Value#

Base

Case*

Parameter

NameMenu Parameter

B-1

B-?.

B-1

B-

B-1

R-1

B-1

B-I

Tc-99

Th-228+D

Tth-2 30

Thb-2 32

U-234

U-235-D

0-238

U-238-D

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1

D-I

0-I
D-I

D-1

C-1

D-1

D-i

D-I

D-I

D-i

D-I

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34
0-34

0-34

0-34

0-34

Ac-2274D

Pa-2 31

Pb-2 10+ D

Ra-226-D

Ra-228-D

Tc-99

Th-228+D

Th-230

Th-232

0-234

U-2 35+D

U-238

U-238 i-D

Food transfer factors:

Ac-227+D piant./soil concentration ratio, dimensionless

Ac-227iD , beef/livestock-intake ratio, (pCi/kq)/(pCi/d)

Ac-2277-D milk/livestock-intako ratio, (pCi/L)/l(pi/d)

8.320E-06

3.454E-01

1.260E-01

1.640Ef-00

1.320E-01

I.230E-01

1.180E-01

1.180E-01

1.48CE-02

1.060E-02

7.2168-03

1 .321]-03

1.442E-03

I .460E-06

8. 086E-04

5. 480E-04

2.7 30E-03

2. 830E-04

2.673E-04

2. 552E-04

2.687E-04

2.500E-03

2.00RE-05

2.00CE-05

1 . 00E-02

5.00E-03

5.000C-B6

1.000E-02

3. C00E-04

3 .COOOE-04

4.00ME-02

I.002E-03

1.000E-03

4 .000E-02

1.000E-03

1.000E-03

5. 000E+00

1.000E-04

1.000E-03

8.320E-06

3.420E-0C

3. 260E-01

1.640E+00

1.320E-01

1.23CR-01

1.180E-C1

1.130O-7I

1.410E-02

1.060E-02

5.370E-03

1.320E-03

1.440E-03

I .460E-06

3.960E-04

5. 46F0-04

2.730K-03

2.830E-04

2.6E0E-04

2.550E-04

2.550C-04

2.500E-03

2.00CE-05

2.0CRE-05

1.001E-02

5.000E-03

5. 0002-08

1.000E-02

8.00CRE-04

3. ODOE-04

4. 0O0E-02

1.000E-03

1.000E-03

4. C00E-02

I.O00E-03

1.001E-03

5.000E+00

1.000E-04

1.000E-03

DCF2)

D CF2)

DCF2I

IDCF2)
D CF2)

D CF2(

DC0F2(

I )CF3

DC P3

IDCCII
DCFCI)

DCFI)

OCCO)

IDCF3(
IDCF3)
DCF3(

D CF3)

DCP3I

RTP)

RIP)

RIP)

IRTF1

RTFI

IRTFI

RTF{

RIP)

RIP)

RIP)

RPF(

RIFI

IRIP)

6)

7)

8)

9)

10)

11)

121

13)

1)

2)

3)

4)

5)

6)

7)

3)

9)

10)

11)

,121

13)

1, 11

1,2)

1, 3)

2,1)

2,2)

2,3)

3,1 )

3,2)

3,3)

4,1)

4,2)

4,3)

5,1)

5,2)

5,3)

6,1)

6,2)

6,3)

Pa-O 31

IPa-231
Pa-231

Pb-210

Pb-210

IPb-211

Ra-22)

Ra-226

Ra-22)

IRa-228
Ra-228

IRa-228

Tc-99

TC-99

Tc-99

1+D

14011
O+D

6+[f.

f D

6+1

8:D

8-D

8+D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/tpCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)i(pCi/d)

rilk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/dl

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/li.vestock-intake ratio, (pCi/kg)/(pCi/d)

mi.lk/livestock-intake ratio, (pCi/L)/(pCi/d)

,lant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/dl

• 

• 

• ! 
! 
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EGL Vadcse Z.ene ,Zl..nalysis Summary 

Fi le C: \RESPJlD_E".AJ-l I LY\RSSEAD\lvEC RAI 2YR ?MT. RAIJ 

Dose Conversion Factcr (and Relaled) Parameter SummDry [conti~ued) 

N.enu 

8-1 

6-1 

B-1 

B-1 

8-1 

8-1 

8-1 

8-1 

Tc-99 

Th-228+D 

TI:-230 

Th-232 

U-234 

U-235-D 

U-238 

U-238+D 

Dos'= Library: PGP. 11 

0-1 Dose ccnve=sion factors for ingestion, mrem/pCi: 

D-l 

0-1 

.D-l 

0-1 

0-1 

o-~ 

D-: 
D-l 

D-l 

C-l 

[;-1 

D-1 

0-1 

Ac-227+D 

Pa':? 31 

Pb-210"1) 

Ra-226-D 

Ra-228-D 

Tc-99 

Th-22S+D 

Tto-230 

Th-232 

U-2J'; 

U-;l.35+D 

U-238 

U-;(3S+D 

D-34 food transfer factors: 

D-34 

D-34 

1)-34 

D-34 

D-34 

D-34 

D-34 

0-34 

0-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

0-34 

D-34 

D-34 

0-34 

D-34 

0-34 

D-34 

D-34 

Ac-227+D 

Ac-227"0 

Ac-2rl-D 

2a-23] 

Pa-231 

Pa-23: 

Pb-210+D 

Pb-210-tO 

plan~/soil concentration ratio, di.mensionless 

beefili.vestock-intake ratio, (pCi/kg)/ (pCi/d) 

~ilk/livestock-i.n~akc ratio, IpCi/L)!(p:i/d) 

plant/soil conce~tration ratio, dimensionless 

beef/livestock-i~take racio, (pCi/kg)/lpCi/dl 

nilk/1lvestock-intake ratie, IpCi!Ll/lpCi/d) 

¢lant/soil concentration rati.o, dimensionless 

beef/livestock-intake ratio, (pCi/kg)!(p:i/dl 

Pb-210+D ,milk/livestock-intake ratio, (pCi/LI/(pCi/dl 

Ra-226+D 

Ra-2261D 

Ra-226+D 

, plant/soil concentration ratio, dimens~onless 

beef(livestock-intake ratio, (pCi/kgl!(pCi/d) 

milk/livestock-intake ratio, (pCi/LI/(pCi!dl 

Ra-228~D plant/soil concentraticn ratio, dimensionless 

Ra-228-D , beef/livestock-intake ralio, (pCi/kg) I (pCi/dl 

Ra-22S+D milk/livestock-intake catio, (pCi/LI;(pCi/dl 

Tc-99 

Tc-99 

Tc-99 

, ?lant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, (pCi/kgl/(pCi/dl 

milk/livestock-intake ratie, (pCi/L)/(pCi/d) 

Current 

Valuelt 

6.320E-06 

3.454E-0] 

3.250E-Ol 

1.640E+00 

1.320E-Ol 

i. nOE-Ol 

1. 180E-Ol 

1.180E-Ol 

1.480E-02 

1.060E-02 

7.2761':-03 

I .3211':-03 

1.442E-03 

1 .; 60E-06 

0.086E-04 

5.480£-04 

2.730E-03 

2.830E-04 

2.~73E-04 

2.550E-04 

2.E87E-04 

2.;00E-03 

2.000E-05 

2.000E-05 

1.000';-02 

5.000E-03 

5.0aGE-OS 

1.000E-82 

8.000,:-04 

3.000E-04 

-1. 00:;E-02 

1.00DE-03 

1.000E-03 

4.000E-02 

1.000E-03 

1.000E-03 

5.000E+OO 

1.000E-04 

1.000E-03 

Sase 

Case* 

8.320E-06 

3.420E-Ol 

3.260E·-01 

1.640E+00 

1. 320E-Ol 

1. 2 30F.-O 1 

1.180E-Ol 

1.130E-Ol 

1. "flOE-02 

1.060E-02 

5.370E-03 

1.320E-03 

l.4~aE-03 

J .4 60E-06 

3.960E-04 

5.4&OE-04 

2.730f;-03 

2.830E-04 

2.6€OE-04 

2.550::-04 

2.550::-04 

2.500E-03 

2.000E-05 

2.00CE-05 

1.000E-02 

5.000E-03 

5.000E-06 

1 . OOO,~-02 

8.000E-04 

3.000E-04 

4.0008-02 

l.000E-03 

1.000E-03 

4.COOE-02 

1. GOOE-03 

1..o0CE-03 

5.000E+00 

1.000E-04 

1.000E-03 

Para:neter 

Nam'3 

DCF2( 6) 

DCP2 ( 7 I 

DCF2 ( 8) 

DCF2 ( 9) 

DCF2 ( 10) 

DCF2 ( 111 

DCF2 ( 121 

DCF2 ( 131 

DCF31 II 

OCD( 21 

OCr3 ( 31 

DCn i 41 

DCF3( 51 

DCF3 ( 6) 

DCE"3 ( 7) 

DCFJ ( 0) 

DCF3 ( 9) 

DCn( 10) 

DCn ( ll) 

DCn ( 121 

Den( 131 

RTf'( 1,1) 

R':'F( 1.2) 

RTF( 1,3) 

RTF( 2, II 

RTF ( 2,21 

RTF ( 2,3) 

RTF ( .3,11 

RTf ( 3,2) 

RTF( 3,31 

RTF ( 

RTf( 

RTF( 

4,11 

4,21 

4,31 

RTF ( 5,11 

RTF( 5,21 

RTF( 5,31 

RTF ( 6,1) 

RTF( 6,2) 

RTf( 6,31 
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Summary EGL Vadose Zone Analysis

File : C:\RESRADFAMILY\RESRAD\WEC RAI 2YR 2MT.RAD

Dose Conversion Factor ýand Related) Parameter

Dose Library: FGR 11

Summary (continued)

Menu I
Current
Value8

Base

Case*

Parameter

NameParameter

D-314

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

L-34

D-34

D-34

0-34

C-34

D-34

0-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Th-228iD

Th-228-C

Th-228+0

Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-235÷D

U-235-D

U-235D

U-238

U-238

U-238

U-238+D

U-238+D

U-2381D

plant/soil concentration ratio, dimensicniess

beef/livestock-intake ratio, jpCiikg)!i(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCiid)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratic, )pCi!kg)/(pCi/d)

milk/livestock-intake ratio, 1pCi/,)/)pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-inr-ake ratio, (pCi/kg)/(pCi/d)

,milik/livestock-ineake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (rCi/kg)i(pCi/d)

milk/iivestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pli/kl)/ipCi/d)

milk/livestock-intake ratio, (pCi/iL)/pCi/d)

plant/scil concentration ratio, dimensionless

beef/.i vestock-intake ratio, (pCi/kg)/!pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kc)/(pCi/d}

milk/livestock-intake ratio, (pCi/tI)i/ptCiid)

1.COOE-03

I.O00E-04

5.000F-06

1.001E-03

1.000E-04

5.C00E-06

1.000E-03

1.00cE-Ol

5.000E-06

2.500E-03

3.400E-04

'6.000E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.00O0E-04

2.500E-03

3.400E-04

6.000E-04

1.500E.01

1.000E403

1.000E+01

1.100E+02

3.000E+02

1.000E+02

5.000E+01

2.500E402

5.000E+01

2.500E+02

2.000E+01

5.000E+00

1.000O+02

5.000E+02

1.000E-03 RTF( 7,1)

1.000E-04 RTF( 7,2)

5.000E-06 RTF( 7,3)

1.000E-03 RTF( 8,I)

1.000E-04 RTF( 8,2)

5.000E-06 RTF( 9,3)

I.O00E-03 RTF( 9,1)

1.0000-04 RTF( 9,2)

5.000E-06 RTF( 9,3)

2.500E-03 RTF( 10,1)

3.400E-04 RTF( :10,2)

6.000E-04 RTF( 10,3)

2.5COE-03 RTF( 11,I)

3.400E-04 RTF( 11,2)

6.000E-04 RTF( 11,3)

2.500E-03 RTF( 12,1)

3.400E-04 RTF( ) 12,2)

6.000E-04 RTF 12,3)

2.500E-03 RTF( F13,1)

3.400E-04 RTF( 13,2)

6.000E-04 RTF 13,3)

1.5004O01 BIOFAC) 1

1.000E+03 B1OFAC) 1

1.000F+01 BIOFAC) 2

1.100E+02 BIOQAC) 2

3.OOOE+02 BIOFAC) 3

3.000+E02 BIOFAC) 3

5.000E+01 BIOFAC) 4

2.500F+02 BIOFAC) 4

5.0001E+n1 BIOFAC) 5

2.500E002 BIOFAC) 5

2.000E+01 OIFAC) 6

5.000E+00 BIOFAC) 6

1.000E+02 B1OFAC) 7

5.000E+02 BIOFAC) 7

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D , fish

Ac-227+D , crustacea and mollusks

Pa-231 , fish

Pa-231 crustacea and mollusks

Pb-210+0

IPb-210+0

R.P-226C-0

R a-226+D

R a-228+D

Ra -2 2 840

Tc-99

Tc-99

Th-228+D

ITh-228+0

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

,1)

,2)

,2)

,2)

,2)

,2)

,2)

,2)

,1)

.2)

,i)

.2)

,i)

.2)

• 

• 

• 
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Summary 

File 

EGL Vadose Zone Ana.lysis 

C:\RESRAO_E'AMILY\P.ESRI\D\\o,'EC RAI 2YR 2MT.RAD 

Dose Co~version Factor {a~d Related) Pa:ame:er Summary (continued) 

Dose Library: FGR 11 

lofer:u 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

D-34 

D-34 

0-34 

0-34 

0-34 

0-34 

D-34 

D-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

0-34 

D-5 

0-5 

0-5 

D-5 

D-5 

0-5 

0-5 

D-5 

0-5 

D-5 

0-5 

0-5 

[)-5 

0-5 

D-5 

0-5 

0-5 

0-5 

0-5 

0-5 

0~5 

0-5 

Th-228; 0 

Th-228~D 

Th-228+D 

1'h-.230 

Th-230 

'l'h-230 

Th-232 

Th-232 

T~,-2 32 

U-234 

U-234 

U-?34 

U-23S+D 

U-235~C 

U-235~D 

U-238 

U-238 

U-238 

U-238+D 

U-238+0 

U-2 38·' 0 

Parameter 

plar.t/soil concentrat.icn ralio, dimensicnies5 

becf/livesto=~-intake ratio, (pCi/kg}!(pCifdi 

milk/livestock-i.ntake I"atic, (pCi/I.)/(pCi/d) 

pla~t/soil concentration ratio, dimensicnle~s 

beef/livestock-intake racie, (pei/kg) I (p2:/d; 

~ilk/livestock-intake ra~jo, tpCi/I.)/{pCl!d) 

plant/soil concentration ratio, dimensionless 

beef/livestock-i~Lake ratio, (pCI/kgl/(pCi/d) 

mj.lk/livestock-in~ake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dime~sionless 

beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

~ilk/livestock-intake raLLo, (pCi/LI/lpCi/d) 

plant/soil concentration ratio, dime~sion'less 

beef/livestock-intake ratio, (pCi/kgl/lpCi/dl 

milk/livciscock-intake ratio, (pCi/L)/(pCl!dl 

plaIlt!scil concentration ratio, dimensionless 

be~f/J_ivestock-int~ke ratio, (pCi/kg)/(pCi/d) 

milk/livestock-intake ratio, IpCi/L)!(FCi/dl 

plant/scil concentration [atio, dimensionless 

, beef/livestock-intake ratio, (pCi/kg)/(pCi/d' 

milk/livestock-intake ratio, [pCi/L)!(F~i/d) 

Bioaccumulation (a=tors, fresh water, L/kg: 

I\c-227+D fish 

."c-227+0 

Pa-231 

Pa-231 

Pb-210+D 

Pb-210+D 

Ra-226+D 

Ra-226+0 

Ra-228+0 

Ra-228+0 

Tc-99 

Tc-99 

Th~228+0 

Th-228+0 

crustacea and mollusks 

fish 

crustacea and mol.lusks 

fish 

crustacea anj mollusks 

fist: 

crustacea and mollusks 

fisc. 

crustacea and mollusks 

crustacea and mollusks 

fish 

crustacea and mollusks 

Current 

'v'aluelt 

I.COOE-03 

1.000E-04 

5.COOE-% 

1.DODE-03 

1.OOOE-04 

5. COOE-06 

1.00DE-OJ 

1.00GE-O'1 

5.000E-06 

2.500E-03 

3.400E-04 

6.0008-04 

2.500E-03 

3.400E-04 

6.000E-04 

2.500<.-03 

3.400E-04 

6.0001::-04 

2.500E-03 

3.4008-04 

6.0008-04 

1.500E+01 

1. OOOE+ 03 

1.000E+Ol 

1.100E+02 

3.0008+02 

1.000<.+02 

:·.OQOE+Ol 

2.500::-+02 

5.000E+Ol 

2.500E+02 

2.000E+Ol 

5.000E+00 

1.000E-+02 

5.0008+02 

8ase 

Case' 

1.000E-0) 

1.000E-04 

5.000E-06 

I.OOOE-03 

1.OOOE-04 

5.000E-06 

1.000E-03 

1.000E-04 

5.000E-06 

2.5008-03 

3.400E-04 

6.0008-04 

2.500E-03 

o.40QI::-04 

6.0008-04 

2.500E-03 

3.4C08-04 

6.0008-04 

2.500E-03 

3.4008-04 

6.000E-04 

1.500E+Ol 

1.000E+03 

1. 000E+01 

1.1008+02 

3.000E+n 

1. 0008+02 

Parameter 

[~ame 

RTF( 

RTF( 

RTF( 

RTf( 

RTF( 

RTf( 

RTf( 

RTF( 

7,1) 

7,2) 

7,3) 

8,11 

8,21 

9,3) 

9,11 

9,2) 

RTF( 9(3) 

RTF( 10, II 

RTf( 10,2) 

RTf( 10,3) 

RTF ( 11.1) 

RTF( 11.2) 

RTF ( 11,3) 

RTF( 12,1) 

RTF( 12,2) 

RTF ( l2,3) 

RTF ( l),1) 

RH"( 13,2) 

RTE' ( lJ,3) 

BIOFAC ( L 1) 

BIOfAC( 1.21 

B IOFI\C ( 2, 1 ) 

BIOfAC ( 2.2) 

BIOFAC( 3,1) 

BIOFI\C( 3,2) 

5.000E+DI BIOfI\C( 4.11 

2.500E+C2 BIO,I\CI 4.2) 

5.000E+Cl· BIOFI\C( 5,1) 

2.500E+02 BIOfAC( 5.2) 

7..000E+Dl 

5.000E+OO 

1.0008+02 

5.000E+C2 

3lOfACI 6,1) 

510,I\C( 6.21 

310f'I\C( 7,11 

BIOfAC I 7.2) 
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EGL Vadose Zohe Analysis

C.:\RESRA DFAMILY\RESRAD\WEC RAI 2YR 2MTPAD

Dose Conversion Factor (and Related) Parameter

Dose Library: -GR 11

Summary (ccrtinued)

MenuI

Current

Va
1
ue#

Base

case,

Parameter

NameParameter

I I

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

0-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

TI T-230:

ITL-2 30

ITh-232
ITh-232

U -234

U -234,

I U-235*o

IU-2,35+1)

U -23.8

U -236

U-2 38+D

I -238±0

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

1.000li.-02

1 .00CE402

IOOCF' 0l1

i.0'00E:-01

6.00GE.00 I

.00CE-:-0 I
8.0009>11

1.000E902 BIOFAC( 9,1)

5.000E+02 BIOFAC( 9,2)

1.0OE+02 BIOFAC( 9,1)

5.000E402 BIOFAC( 9,2)

1.000E+01 BIOFAC( 10,1)

6.0100E>01 BIOFAC( 10,2)

1.0109>01 BIOFAC( 1ll)

6.0OE+C01 BIOFAC( 11,2)

I.000>E01 BLOFAC( 12,1)

6.00OEiOl BIOFAC( 12,2)

1.000E-0i BIOFAC( 13,1)

6.000>E01 BIOFAC( 13,2)

#For DCFI (xxx) only, factors are for infinite depth & area. See ETFG table in

'Base Case means Default.Lib w/c Associate Nuclide ccntribut:ons.

Ground Pathway of Detailed Report.

• 

• 

• I 

RESP.AO, Version E.4 T~ Limit = 180 days 12/23/2009 12:19 Page 

EGL Vadose Zohe Ar.alys'is Summary 

fUe C: \RESRAO_t'AMlLY\RESRAD\WEC RAI 2~R 2MT. ?.AD 

5 

Dose Co~~ersidn Factor (and Related) Param~ter Summa'[y (ccntinued) 

Dose L ib~a ry: ::'GR 11 

CUt"rent Eae.", 

Mer.u Parameter ValuE:~ Case" 

0-5 TI:-230: [ish 1.000E+02 J.OOOH02 

D-5 T~.-230 crustacea and mollusks S.OOOE+02 5.000E+02 

D-5 

D-:- Th-232 fish J .OOJf:"02 1.000E+02 

0-5 Th-232 c::ustacea and moll usks 5.000E+02 5.0\)OE+02 

0-5 

D-5 U-234 fish 1.00Gf:+Ol 1.000S+01 

0-5 U-234. crusta(.:.ea and mollusks 5. OOCI': tOI 6.0COE+Ol 

Q-5 

0-5 U-235+0 fish 1.00CE+Ol 1. 000E+01 

))-5 U-735+1J crc.stacei1 ar.d mollusks 6.000g··j-Ol 6.0COE+Ol 

0-5 

0-5 iJ-23.8 , fish 1. OOOf>tOl 1.000Et·01 

0-5 U-238 ::::t:\.lstacea and mollusks 6. DOOE·, Gl 6.000E+01 

0-5 

D-5 rj-238+D fish 1..000£+::1 1.000E.01 

D-5 U-238+0 crllstac~a and r1011usks 6.000E+G1 o.OOOE+01 

Parameter 

Name 

EWF.1\C( 3,1) 

EIOFAC ( 9,21 

BWF.1\C( 9, -1) 

BI0F.1\C ( 9,21 

.310fAC ( 10,11 

EWfAC I 10,2) 

BIOFAC ( 11. 11 

I BlOFAC I 11,21 

I 
I BIOF'AC ( 12,1) 

I BIOFAC ( 12,2) 

1 

1 BIOE'AC ( 13,1) 

I. BZO,AC ( 13,2) 

#For DCFl (xxx) on.ly, :actors are for infinite depth & a.ren. See ETFG t:.able in Gt'Gund Pathway of Det,:;aile,d Report. 

:--Sase Case means De:ault.Llb · .. io Asscc:'ate Nuc'lide cc·ntribut.Lcns . 
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Summary EGL Vadose Zone Analysis

File C: R6SRAD F.14ILY\?.ESRAD\WEC RAI 2YR 2MT.RAD

Site-Specific Parameter Summary

User

Input Default

Used by RESRAD

(If different from user input)

Parameter

NameMenu Parameter

I i i i

R011

R011

Roll

R011

R011

R011

ROl 1.

RO 11

R011

R011

Roll

R01.1

RollRoll

R0 11

R012

R012

R012

R012

R012

R012

RO I2

R012

R012

R012

R01I.2

R012

R013

R012

R0123

R013

R012

R013RO1,

R013

R013

R013

R013

R013

P013

R013

R013

R013

R013

RO13ROll3

R013

R014

R014

R014

Area of ccntaminated zone (m**21

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose. limit (mrem/yr)

Time since placement of material (yr)

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times fcr calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

(yr)

vyr)

(yrC

(Yr)

(vr)

(yr)

(y r)

Sy r)

(Y r)

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

,Concentration in groundwater

Concentration in oroundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pli/g): Ra-226

(pOi/g): To-99

(poi/g): Th-232

(pCi/g): U-234

(pOd/g) : U-235

(p /!gig): U-238

(pCi/L): Ra-226

(pCi/L) : Tc-99

(pCi/L): Th-232

(pCi/L(: U-234

(pCi /l.) : U-235

(pCi/LI: U-23E

8. 094 E04

3.360E40.1

5.820E+02

2.500E+01

0.000E+00

1.000E+00

3.00OE+00

1.0006+01

3.00E+01

1.000E1402

. 000.E02

1.0CO6+03

nut used

not used

2.50OE-02

6.,750E-01

3.000E-02

2.825E600

8.250E-02

4.500E-01

not used

not used

not used

not used

not used

not used

I.6C00E.00

1.780E+00

1.000E-04

1.500E+00

1.000E-03

4.000E-01

2.000E-01

5.000E+01

5.300E+00

2.000E+00

not used

7.500E-01

1.840E-01

2.000E-0!

overhead

2.000E-01

1.000E+60

1.000E-01

1.500E-00

4.300E-01

4.000E-01

1-000EF 04

2. 101E+00

1..000E+02

3.001E+01

.0010E+00

1.001E+00

3.000E+00

1.0001'401

3.000E+01

1.300E+02

3.001E-02

1.000E1±03

0.000E+00

0.000E400

0.000E+00

0.1000400

0.O000.420

-0.000E1-600O.O00E+O0
1.000E+00

O.00OE+00

1.0006400

0.O00E+00

0.0006+00

O.000.EO0

1.0001+00
C.O00E+00
0.000E100

1.500E+10

1. 000E-03

1.500E+00

1.000E-03

4.000E-11

2.000E-11

1.000E+01

5.3007+00

2 .000E+00

8 .000E+00

5.0007-01

1.000E0o0

2.000E-OI

overhead

2.0006-O0

I.000E+06

1.000E-03

1.500E+00

4.000E-01

2.001E-01

AREA

THICKO

LCZPAQ.

BRDL

TI

T( 2)

TI 3)

T 4)

T 5)

T 6)

TI 7)

T( 81

TI 9)

T(IO)

S 1(4A

SI1(6)

Sl (9)

Si (10)

S0( 11)

81(12)

Wl 4)

W1 I6

W1 9)

W t(10)

W1 (1l)

WI (12)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

Cover depth (n)

Density of cover material (g/cm**3)

Cover depth erosion, rate (m/yr)

Density of contaminated zone (g/cml*3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air {g/ml*,)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode.

Runoff coefficient

Watershed area for nearby stream or pond (m*'2)

Accuracy for water/soil computations

Density of saturated zone (g/cml'3)

Saturated zone total porosity

Saturated zone effective porosity

• 

• 

• 

RESRAD. Version 6.4 T~ Limi= = 180 days 12/23/2009 12:19 Page 

Summary 

file 

EGL Vadose Zone Analysis 

C: \R::S8.AIl_f.'<MILY\?r:SRAO\\iEC RAJ 2':'R 2MT. EAD 

Site-Specific Parameter Summary 

~len" 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

R01l 

ROll 

ROIl 

ROll 

R012 

R012 

R012 

R012 

ROl2 

Paraneter 

Area cf ccntanir.ated zone (m**2) 

Thickness of cor.~aminatcd zone (m) 

Length parallel ~o aquifer flow 1m) 

Basic radiation aose. limit (mre~/yr) 

Time since placement of r:laterial Iyr) 

Times :01.' calculatio:1s (y1.') 

Times fer calculations Iyr) 

Times :or calculationD (yr) 

Times :cr calcu~atio:1s (yr) 

Times :cr calculations tyr) 

'rimes !or calculatio:1s (yr] 

Times for calculations (yr) 

rimes :or calculations (yrJ 

Times for cafculations (yr) 

Initial princ:pal radion~clide (p:::i/g): Ra-226 

Initial principal radion~clide (pCi/g): Tc-99 

Initial principal radioncclide (pei/g): Th-232 

[nitial principal radianccl de (pCi/g): U-234 

Initial principal radionuclide (pei/gl: 1)-23.5 

ROl2 Initial principal radionuclide (p:::i.lg): U-238 

R012 ~oncentration in ~roundwa~er (pCi/L): Ra-226 

R012 

R012 

R012 

ROl::: 

R012 

ROD 

R013 

R013 

ROn 

ROl3 

ROl3 

ROl3 

ROl3 

R013 

ROl3 

ROl3 

ROD 

ROl3 

ROl3 

R013 

ROl3 

R013 

ROl3 

R014 

R014 

ROl4 

Concentration in groundwater 

Concentration in groundwater 

Concentration in groundwater 

Concentration in gro~ndwater 

Concentration I,: groundwater 

Cover depth (I'l) 

(p:::U L): Tc-99 

(p:::ill.): Th-232 

Ip:::UL): 1J-234 

(pCi IL): U-;>3:; 

(pei/L): U-23E 

Density of c~ver maLerial (g/cm··3) 

Cover depth erosion. rate (m/yr) 

Density of cqntaminated zor.e (g/cm**;) 

Contaminated zone erosiqn rate (m/yr) 

Contaminated zone total porosity 

Contaminated zor.~ field capacity 

Contaffii~ated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m~·3) 

Evapotranspiration co~fficient 

~recipitation (m/yr) 

Irrigation (m/yr) 

[rrigation node. 

Runc5f coefficient 

Watershed area fc,r nearby stream or pond (m"'· 2) 

A~curacy fo~ water/~oil comp~tations 

Density of saturated zone (g/cm"3) 

Saturated zone total porosity 

Saturated zone effective porosity 

User 

lnp"" 

S. 094£·! 04 

3.360E+0.1 

5.82.oE+02 

2.500E+Ol 

0.000£+00 

I.OOOE+OO 

3.000£+00 

1.000P-+01 

3.000£+01 

1.000E+02 

3.0001':'02 

I.OCO'-+03 

nct used 

nct used 

2.500E-02 

6.750E-OI 

.OCOE-02 

2.825£+00 

8.250E-02 

4.500E-OI 

not used 

nct used 

nct used 

nct used 

nct used 

nct use::1 

3.680£+00 

1.780E+OO 

1.0008-04 

1.500£+00 

1.000E-03 

4.0001':-01 

2.0001::-01 

5.000E+01 

5.3008+00 

2.000E+00 

not used 

7.500E-01 

1.8408-01 

2.000E-Ol 

overhead 

2.000E-Ol 

1.0001::+0.6 

1.000E-03 

1.500E-00 

4.3008-01 

4.000E-Ol 

lJefault 

L.OO:JE+04 

2.QO~E+OO 

1 .. 008E+02 

3.000E+Ol 

-).OOOEtOO 

1.000£+00 

3.000E+00 

1.COOE!Ol 

3.000E'01 

1.cOOE+02 

3. cOOE'1 02 

1.0001::1·03 

O.OOOE+OO 

O.OOOE-IOO 

O.OOOE+OO 

0.0001;!00 

O. ODD E·! 00 

O.OOOE+,jO 

0.000£+00 

C. DOONOO 

0.000£+00 

O.OOOE+OO 

C.ODOE+OO 

0.000£100 

Q.OOOl::tOO 

".GOOHOO 

1.500E+00 

1. 000E-C3 

1. SOOHOO 

1.000E-C3 

4.000E-81 

2.000E-01 

1. 000E+81 

5.300S+00 

2.000';+00 

6.0001:+00 

5.0001:-01 

1.000E+00 

2.000S-01 

overhead 

.2.000E-Ol 

l.OOOE+06 

1.000E-03 

1.500E+00 

4.000E-Ol 

2.000E-Ol 

Used by RESEAD 

(If different from user i.nput) 

Parameter 

Name 

AREA 

THICKO 

LCZPAQ· 

SRDL 

'fI 

T( 2) 

T ( 3) 

T( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T( 8) 

T ( ,9) 

T (10) 

51 (4) 

51 (6) 

51 (9) 

51 (10) 

51 (1 U 

51 (12) 

Wl ( 4) 

WI ( 6) 

WI ( 9) 

WI (l0) 

WI (11) 

Wl (12) 

CQVERD 

DENSCV 

VCV 

DENSCZ 

VCZ 

TPCZ 

fC:::Z 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

IDITCH 

RUNOFf 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 
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Site-Specific Parameter Summary (continued)

Menu I
User

Ir.pet Default

Used by RESRAD Parameter

(If different from user input) NameParameter

I I

R014 Saturated zone field capacity

R014 Saturated zone hydraulic conductivity (m/yr)

R014 Saturated zone hydraulic gradient

R014 Saturated zone b parameter

R014 Water table drop rate (m/yr)

R014 Well pump intake depth Im below water table)

R014 Model: Nondispersion (ND) or Mass-Balance (MB)

R014 Weil pumping rate (mi'3i/yr)

R015 Number of unsaturated zone strata

R015

RC15

R .5

R015

R015

R015

RO95

R015

ROT5

R015

ROT5

R015

R015

Rol 5

R015

R015

R015

R015

R015

ROT.5

Rol S

R015

R015ROTS

ROI S

R 015

Roi5
ROTS

R015

ROS5

ROi5

ROl5

ROi5

R015

R~liS

] R0!5

Unsat.

Unsat.

Onsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unset.

Unsat.

Unsat.

Unsat;

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

zone

2,

2,

I,

2,
i.

I,

I,

2,

2,
2.

2,

2.

2.

C,

thickness (m)

soil density (g/cm'*3)

total porosity

effective porosity

field capacity

soil-specific b parameter

nydraul.ic conductivity (m/yr)

thickness (m)

soil densiy (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

j4.0C0E-01

I2.5•0E401
1.0COE-02

5.0COE+00

1.OCOE-03

1.000E+01

NO

2.5COE+02

5

1.'000Ef00

1.60E0100

5.200E-01

1.000E-01

4.500E-01

1.500E-02

4.600E+00

1.6906+00.

3.400E-O1

3.300r-01

7.000E-02

2.000E610

2.200E,03

2.1306±01

1.300E+00

5.200E-01

4.000E-01

4.9007-01

3 3.000E+00

9.0007+02

1.6806E01

1.310-+00

4.900E-01

4.3007-01

4.800E-01

5.0007+00

6.0006+01

1.2207+01

1.5007+00

5.2007-01

1.5006-01

3.200w-01

8.0006+10

1.000:-01

2.O000-01

1.C00E602

2.000E-02

5.300E+00

1.300E-03

1.000E101

ND

2.500E.102

II

4.000±E00

1.500E600

4.0006-01

2.000E-01

2.000E-01

5.30OE400

1. 00E+0O

0.100E00

1.500E600

4.000E-01

2.OOOE-O1

2.00CE-01

5.300E00

0.0006-01

I0.00CE00
1.500E+00

4.00CE-01

2.000E-01

2.000E-00

5.300E+00

1.000E-01

0.0004E00

1.500E600

4.000E-01

2.000E-01

2.000E-01

5.300E-'00

0.000E+01

0.000O600

1.500E-00

4.000E-OI

2.000E-01

2.000E-01

5.300E+00

I.O000E+01

3, thickness (m)

3, soil density (g/cm '31

FCSZ

IHCSZ
HGBWT

IBSZ

IMODEL,

N S

IDENSUZl)T
ITPUZ 41)
EPUZ (1)

FCUZ (1)

BUZ(1))

I CU7 (1)

zone 3,

zone 3,

zone 3,

zone 3J

zone 3,

zone 4,

zone 4,

zone 4,

zone 4,

zone 4,

zone 4,

zone 4,

zone 5,

zone 5,

zone 5,

zone 5,

zone 5,

zone 5,

zone 5,

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-speci.fic b parameter

hydraulic conductivity (m/yrO

thickness (m)

soil density (g/cm*'3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

F (2)

DENSUZ(2)

TPUZ (2)

EPUZ (2)

FCUZ (2)

BUZ (2)

HCUZ 2)

,(3)

DENSUZI3)

TPUZ (3)

EPUZ (3)

FCUZ (3)

BUZ (3)

HCUZ (3)

F. (41

DENSUZ (4)

TPUZ (4)

EPUZ (4)

FCUZ (4)

BUZ (4)

HCUZ (4)

B (5)

DENSUZ(5)

TPUZ(5)

EPUZ (5)

FCUZ (5)

BUZ (5)

HCUZ (5)

• 

• 
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Site-Speci:ic Paramet.er Summary (continued) 

I~enu 

R014 

ROl4 

ROl4 

ROl4 

ROl4 

R014 

R014 

R014 

ROlS 

ROIS 

ROlS 

ROlS 

R015 

ROlS 

R015 

R015 

ROIS 

ROl5 

R015 

ROl5 

ROlS 

P.OIS 

R015 

ROJ5 

ROlS 

ROIS 

P.OIS 

ROIS 

ROl5 

ROIS 

ROl5 

ROl5 

R015 

R015 

R015 

ROlS 

R015 

R015 

R015 

R015 

R015 

R015 

F.01S 

R015 

ParametE.f 

Saturated zone field capacity 

Saturated zone hyctra~lic conductiv~ty (m/yr) 

Saturated zone hydraulic grad~ent 

Sat~rated zone b parameter 

Water table drop rate (m/yr) 

\~ell pump intake depth (m below water table) 

Model: No~dispersion INb) or Mass-Balance 1MB) 

t'letl pumping rate (m"*3iyr) 

N~"lber of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil der.sity (g/cm"·3) 

Un sa t. zone 1, total porosi ty 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. Eone I, hydra~lic conductivity (m/yr) 

()nsat. zone 2, thicknes~ 1m) 

Unsat. zone 2, soil ·densit.y (g/cm"~3) 

Unsat. Z8ne 2, Lotal porosity 

Unsat. zone 2, effective 'porosity 

Unsat. zone 2, field capacity 

Unsat. zone 2, soil-specific b parameter 

Unsat. zone G, hydraulIc conductivity (m/yr) 

Unsat. zone J, thickness (m) 

Unsat. zone ~. soil densicy (g/cm··3) 

Unsat; zone 3, total po~osity 

Unsat. zone 3, e~fec~ive porosity 

pnsdt. zone J, field capaqity 

Unsat. zone 3, soil-specific b parameter 

Unsat. zone 3, hydraul.ic conductivity (m/yr) 

Unsat. zone 4. thickness In) 

Unsat. zone 4, soil density (g/cm**'3) 

Unsat. zone 4, total porosity 

Unsat. z9ne 4, cffe~ti~e porosity 

Unsat. zone 4. field capacity 

IJnsat. zone 4, ~oil-s?eci.fic b paraneter 

Unsat. zone 4, hydraulic conductivIty (m/yr) 

~nsat. zcne 5, thickness (~) 

Urlsat. zcne 5, soil density (g/cm*·}l 

Unsat. zone 5, total porcs~ty 

Unsat. zcne 5, effective porosity 

Unsat. zone 5, field capacity 

Unsat. zone 5, soil-specific b parameter 

Unsa.t. zone 5, hydraulic conductivity (m/yr) 

User 

Ir:put 

4.0001::-01 

2.500,;401 

1. OCOO:-02 

5.0COE+OO 

1.0aOE-03 

1.000E+Ol 

ND 

2.5COE+02 

5 

1.0COE+OO 

1.630EIOO 

5.2:0E-Ol 

1.0COt:-Ol 

.; .500E-Ol 

1.100E+Ql 

1.500E-02 

4.600E+~0 

1.6908+ CO· 

3.400E:-01 

3.300S-01 

7.000E-02 

2.000,:+'00 

2.2ClOEI0.3 

2.130E+01 

1.300E+00 

5.200E-Ol 

4.000E-:Jl 

4.900S-:11 

3.000S+00 

9.000::+02 

1.680::;101 

1. 310::+00 

4.900E-Ol 

4.300::-01 

4.800S-01 

5.000S+00 

6.000::+01 

1.220£+01 

1.500::+00 

5.200::-01 

1.500::-01 

3.200::-01 

8.000,:+ 00 

1.000S-01 

2.000E-01 

1. OOOE" 02 

2.000E-02 

5.300E+00 

l.COOE-03 

1. DOOE" 0 1 

"D 
2.500E+02 

4.000E+OO 

:'.500E'OO 

4.COQE-Oi 

2.000E-Ol 

2.:JOOE-Ol 

5.300E+OO 

1.00GE·'01 

D.OOOE-OO 

1.50DE'00 

4.000E-Ol 

2.000E-Ol 

2.00CE-Ol 

5.30CE"00 

1. OOCE~Ol 

O.OOCE'OO 

1.500E+00 

4.000E-Ol 

2.000E-Ol 

?,.OOOE~Ol 

5.300E+00 

1. OOOE+Ol 

O.OOOE+OO 

1 .. 500E~00 

4.000E-Ol 

2.000E-Ol 

i.OODE-Ol 

5. JOOE·' 00 

1.00DE+Ol 

O.OOOE"OO 

1.500E-00 

4.000E-Ol 

2.000E-Ol 

2.000E-Ol 

5.J00E+QO 

1.DOCE+Ol 

Used by RESRAD 

(I"C different from user input) 

Parar.leter 

!Jane 

FCSZ 

HCSZ 

HGWT 

BSZ 

Vv,T 

DWI8\~T 

MODEl. 

()W 

NS 

H (1) 

DENSUZIl) 

TPUZ\l) 

EPUZ ( 1) 

FC()Z (1) 

BUZ 11) 

HCUZ (1) 

H(2) 

DENSUZ(2) 

TPUZ(2) 

EPUZ(2) 

fCU?.( 2) 

6UZ(2) 

HCIJZ(2) 

H (3) 

DENSUZ (3) 

TPUZ (3) 

EPIJZ (3) 

FCUZ (3) 

6UZ(3) 

HCUZ (3) 

H (4) 

DENSUZ(4) 

TPUZ(4) 

EPUZ (4) 

F'CUZ (4) 

BUZ(4) 

HCUZ(4) 

H (51 

DENSUZ (5) 

TPUZ (5) 

EPUZ (5) 

fCUZ (5) 

BUZ IS) 

ECUZ (5) 
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Site-Specific Parameter Summary (continued)

User I Used by RESRAD Parameter

Menu Parameter input Default (If different from user input) Name

R016 Distribution coefficients for Ra-226

R016 Contaminated zone (cmr*3/g) 7.000E-01 7.OOOE+01 --- DCNUCC( 4)

R016 Unsaturated zone 1 (cm*'3/g) 7.000E+01 7.0O0E+01 - DCNUCU( 4,1)

R016 Unsaturated zone 2 (cm1*3/g) ?.OOE+01 7.0tOE+01 --- DCNUCU( 4,2)

.016 Unsaturated zone 3 (cm*'3/g) 7.000Eý01 7.000E+01i --- DCNUCU( 4,3)

F016 Unsaturated zone 4 (cm**3/g) 7.00OE+01 7.000E+01 -- DCNUCUI 4,4)

R016 Unsaturated zone 5 (cm-3/g) 7.300-E01 .00DE.01 --- DCNUCUt 4,5)

R016 Saturated zone ýcn"*3ig) ?.100*E01 7.00E.01 --- DCNUCS( 4)

POl6 Leach rate (/yr) 0.000E-0 i 0.0100E00 2.454E-05 ALEACH( 4).

R016 Solubility constant 0.0001>0 0.000E+00 nlot used SOLUPK( 4)

R016 Distribution coefficients for Tc-99

R016 Contaminated zone (cm*'3Ig) 0.O001E00 O.000E+00 -- DONUCC( 6)

R0i6 Unsaturated zone I (cm**3ig) 0.100E!00 0.O000E00 - DCNUCU( 6,1)

R016 Unsaturated zone 2 (cm"*2/g) 0.00106+0 0.000E+U- DCNUCU( 6,2)

R016 Unsaturated zone 3 (cm*'3/g) O.O000E00 0.000>E00 -- DCNUCU( 6,3)

P016 Unsaturated zone 4 (cm**//g) 0.0O1E+00 0.000>E00 --- DCNUCU( 6,4)

R016 Unsaturated zone 5 (cm*'-/g) 0.00CE+0O 0.000>E00 --- DCNUCU( 6,5)

R016 Saturated zone (c)*s3ig) O.0000E+0 0.OE-00 --- DCNUCS( 6)

R016 Leach rate (/yr) 0.00-H+00 I0.000E+0 1.031E-02 ALEACH( 6)

K016 SolubiLity constant 0.000>E00 0.000>E00 not used jSOLUBK( 6)

R016 Distribution coefficients for ')h-232

R016 Contaminated zone (cml'3/g) 3.200E+03 6.000>E04 -- DCNUCC) 9)

R016 Unsaturated zone I (cm"3/g) 5.800E÷03 6.000>E04 --- DCNUCU( 9,1)

R016 Unsaturated zone 2 (cm**3/g) 3.200QE03 6.000E.-04 -- DCNUCU( 9,2)

Ro0'I Unsaturated zone 3 (cm"3/g) 3.200E603 6.000>E04 --- DCNUCU( 9,3)

R016 Unsaturated zone 4 (cm.3!c) 3.200E+03 6.000E-04 --- DCNUCU( 9,4)
R016 Unsaturated zone 5 (cm''3/g) 3.2006±03 6.OOOE-04 --- DCNUCU( 9,5)

P016 Saturated zcne (cm"*3ig) 3.200E103 6.000E+04 --- DCNUCS( 9)

R016 Leach rate (/yr) O.000EO00 0.000E÷00 5.392E-07 ALEACH) 9)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK) 9)

R016 Distribution coefficients for U-234

R016 Contaminated zone (cm''3/g) 3.500E101 5.000E+01 -- DCNUCC(I0)

R016 Unsaturated zone 1 (cm*'3/g) 1.600E+03 5.000E601 --- DCNUCU(i0,1)

R016 Unsaturated zone 2 (cm**3/g) 3.500E+01 5.000E+01 --- DCNUCUi!0,2)

R016 Unsaturated zone 3 (cm'*3/g) 3.500Ef0I 5.0OOE+01 --- DCNUCU(10,3)

R016 Unsaturated zone 4 (cm**3/g) 3.500E+C1 5.O00E+.01 --- DCNUCU(10,4)

R016 Unsaturated zone 5 (cml*3/g) 3.5007-fIl 5.000OE+) -- DCNUCU(!0,5)

R016 Saturated zone (cm**3/g) 3.5006Ef0 5.00CE100 --- DCNUCS(l0)

R016 Leach rate (iyr) 0.0004-DO 0.O00E+00 4.897E-05 ALEACH(10)

R016 Solubility constant 0.000E+00 0.000E0G0 nor used SOLUBK(10)

r------------.---'- ,., 
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• Site-Specific Parameter Summary (contir.ued) 

• 

Me"u Parameter 

ROl6 Distribution coefficients for Ra-226 

EOl6 

ROl6 

E016 

E016 

E016 

EOl6 

EO:6 

RO:6 

R01S 

EOl6 

RO:6 

RO:6 

R016 

ROIS 

EOl6 

E016 

R016 

1'\016 

ROIG 

EOIS 

R016 

H016 

EOIS 

ROl6 

HOl6 

R016 

EOl6 

ROl6 

E016 

Contaminated zone (cm*·3/g) 

Unsaturated zone (cm"3/g) 

Unsaturated zone 

Unsaturated zone 

Unsaturated zone 

Unsaturated zone 

(cm" 3/g) 

(cm" 3/g) 

(em"3/g) 

(cm"3/g) 

Saturated zone {c~~·3/g) 

Leach rale (/yr) 

Solubility constant 

Distribution coefficients for Tc-99 

Contam:nated zone (em"3/g) 

Unsaturated zone 

Unsaturated zone 

Unsaturated zone 

Unsatur.ated zone 

Unsaturated 20ne 

(cm*"'3/g) 

(cm" 3/g) 

(em" ~3ig) 

(cm*·~/9) 

(em"J/g) 

Saturated zcne (cln~·3!g) 

Leach rate (lyr) 

SolubiLity consta~t 

Distribution coeffi~ients for 'l'h-232 

CooLaminated zone {cm~*3/g1 

Uns~tur.ated zone 

Unsaturated zcne 

Unsaturated zcne 

Unsaturated zone 

(em" ~ 3/g) 

(em" 3/g) 

(em-' 3/q, 

(em"' ~3!g} 

unsaturated zcne (cm~'3/g) 

Saturated zene (cm lr "3/g) 

Leach rate I/yr) 

Solubility constant 

ROl6 Distribution coefficients for U-234 

R016 

8.016 

E016 

EOl6 

ROl6 

R016 

R016 

ROl6 

R016 

Contaminjted zone (c~·~3/g) 

Unsaturated zone (cm*~3!g) 

Unsattirated zone (cm"3/g) 

Unsaturated zone 3 (cm""3/q) 

unsaturated zone (em"3/g) 

Unsat~rated zone 5 (em"3/g) 

Saturated zone (em- ·3/g) 

Leach rate liyr) 

Solubility constant 

Use= 

Input 

7.000£~01 

7.000£~01 

7.000£~01 

7.00C£~01 

7.000£-01 

7.000E-Ol 

7.000E~01 

O.OOOF:+OO 

O.OOOEfOO 

O.OO-::E-OO 

O. JOOE'! 00 

0.0001::+00 

0.000,:;00 

:::.OOOE+OO 

O.OOCE:+OO 

O.OOOE+OO 

O.OOGE+OO 

O.OOOE'OO 

3.2001::'03 

5.800£'03 

3.200£+03 

3.200£.03 

3.200E+03 

3.200E'03 

3.200E'03 

O.OOOEIDO 

O.OOOE+OO 

3.5001::+01 

1.600E+03 

3.500E+Ol 

3.500E'01 

3.500E+Ol 

3.500:::+01 

3.500£.01 

O.OOOE+OO 

O.OOOE+OO 

Defa~l t 

7.000E+Ol 

7.000E+Ol 

7.000F;+Ol 

7.000E+01 

7.000E+01 

'). OOOE·' 01 

7.000E·10: 

O.OOOEIOO 

O.OOOE+OO 

0.0001::+00 

O.OOOE~OO 

0.0001:;-00 

0.0001':+00 

0.0001:;"00 

O.OOOE-OO 

O.OOOE·OO 

O.OOOE~OO 

O.OOOE~OO 

6.000E-04 

6.000E-04 

6.000 .. +04 

6.0001::-04 

6.000E-1)4 

6.000E+04 

6.0001::+04 

O.OOOF.:+OO 

O.OOOE+OO 

5.000£+01 

5.000£+0 I 

5.008E+Ol 

5.000E+01 

5.000E+.OI 

5.000E+01 

5. 000,:.01 

O.OOOE+OO 

G.OOO1::IOO 

Used by HSS?AD 

(If different frofu ~ser input) 

2.454E-05 

not used 

1.031E-02 

not used 

5.3828-07 

not used 

".897E-05 

nat used 

Parameter 

Name 

DCllUCC( 4) 

DCNUCU ( 4, 11 

DCNUCU ( 4,2) 

DCNUCU ( 4,3) 

DCNUCU ( 4, 4 ) 

DCNUCU ( 4, 5) 

DCNUCS( 4) 

ALEACH ( 4)' 

SOLUEK ( 4) 

D~NUCC( 6) 

D~NUCU ( 6, 11 

DCNUCU ( 6,2) 

DCNUCU( 6,3) 

DCNUCU( 6,4) 

DCNUCU( 6,5) 

DCNUCS ( 6) 

ALEACH( 6) 

SOLUBK ( 6) 

DCNUCC ( 9) 

DCNUCU ( 9, 1) 

DCNUCU ( 9,2) 

DCNUCU ( 9,3) 

DCNUCU( 9,4) 

DCNUCU ( 9,5) 

DCNUCS ( 9) 

.~LEACH ( 9) 

SOLUBK( 9) 

DCNUCC (10) 

DCNUCU (l0, I) 

DCNUCU (l0, 2) 

DCNUCU(10,3) 

DCNUCU(10,4) 

DCNUCU (10,5) 

DCNUCS (10) 

ALEACH (10) 

SOLU6" (10) 
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Site-Specific Parameter Summary (continued)

Menu

User

input Default

Used by RESPAD

(If different from user input)

Parameter

NameParameter

R016

R016

Ri 6
P016

R016

9016

P016

P016

R016

9016

9016"

9016
R01 6

P016
R016

ROl6

R016

Distribution coefficients for U-235

Contaminated zone (cm- 3/g)

Unsaturated zone i (cm**3ig)

Unsaturated zone 2 (cm'*3/g)

Unsaturated zone 3 (ct **3/qi

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm4'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-238

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/q)

Unsaturated zone 2 (cm'*3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 4cm' 3/g)

Unsaturated zone 5 icm*'3/o)

Saturated zone (cm*"3/i)

Leach rate (/yr)

Solubility constant

3.500E+01

1. 600E+03

3.500E+01

3. 500E+01

3.500OE01

3. 510E÷01

3.500E,+01

0.000E+00

0. 000E+00

3.500E101

1.600E+03

3.500E401

3.500E401

3.500E+01

3.500E+01

3.500E+01

0.000E100

0.000E+10

2.0009 1l

2. U00-QE l

2.00042l1

2.000E+31

2.0009+01

2.0009+01

2.000E+01

0.OOOE+00

0.000E+00

5.000E+01

5.000E+01

5.0009E01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

0.000E+00

0.000E+00

5. 100E+01

5.000±E01

5.000E+01

5. 0 00O+01

5.000E+01

5.000l+01

5.OOOE+01

5-.100E+00

1.0009•00

5. 000E+01

5.000E+01

5.000E+01

5. 1009+01

5.000E+01

5.COOE+0O

5.OO9E+01

0. OOOE+00

2.00E+4012. 001E÷01

2.009E+01

2.001Eý012.001E+01

2. 009E+01

2.000*E01

0.000E+00
0.000E-00

5. 000E01

5.009E+01

5.000-E01

5.0004E01

5.009E+01

5. 009E-01

5. 000E+01

0.003E-00

0.O0019O00

4. 897E-05

not used

4.697E-05

not used

3.540E-05

not used

3.433E-05

not used

DCNUCC(10)

DCNUCU(I1,I)

OCNUCU(11,2)

DCNUCU(11, 3)

DCNUCU(11,4)

DCNUCU(01,5)

DCNUCS (11)

ALEACH(11)

SOLUBK(11)

DCNUCC (12)

DCNUCU(12,1)

DCNUCU(12,2)

DCNUCU(12,3)

DCNUCU(12,4)

DCNUCU (12, 5)

DCNUCS(12)

ALEACH(12)

SOLUBK(12)

. R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R316

RJOI 6R016

R016

ROlE
R016

Distribution coefficients for daughter Ac-227

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm-' 3g)

Unsaturated zone 2 (cm*'3/g)

Unsaturated zone 3 (cm'*3/0)

Unsaturated zone 4 (cm''hig)

Unsaturated zone 5 (cm'i3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-231

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3ig)

Unsaturated zone 2 (cml'3/g)

Unsaturated zone 2 (cm*'3/g)

Unsaturated zone 4 (cm'*3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

DCNUCC(

DCNUCUO

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

0)

0,1)

1,2)

1,3)

1,4)

1,5)

2)

2)

1)

2)

2,1)

2,2)

2,3)

2,4)

2,5)

2)

2)

2)

• 

• 

• 1 
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Site-Specific Parameter Surunary (continued) 

Menu Parameler 

1'.016 D.istributicn coefficients fo~ 1)-2·35 

F.016 

R016 

F.016 

R016 

R016 

R016 

R016 

R016 

ROl6 

R016 

R016 

R016 

R016 

ROI6' 

ROl6 

ROl6 

R016 

ROl6 

R016 

R016 

RO'16 

ROl6 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

Contaminated zone (cm~~3/g) 

unsaturated zone (cm·*3/g) 

Unsaturated zone 2 (cm· k 3/g) 

unsaturated zone 3 (cm lrrr 3/gJ 

Unsaturat.ed zone 

Ur,sa tura ted zono 

icm'*3/g) 

!cm"3/g) 

Saturated zone (cm"·3/g) 

Leach race (/y.) 

Solubili:y constant 

'Distrib~:ion coefficients fer U-238 

Contaminated zcne (em"3/g) 

Unsat.t:rat.ed zone 

Unsaturated zone 

Unsaturated zone 

U:1satL:rated zone 

fern' '3/g) 

(em"3/g) 

(cm"3/g) 

tcm·"'3/g) 

Unsaturated zone 5 ,(em··31;) 

Saturated zone (cm*·3/g) 

Leach rate (fyr) 

Solub~lity constant 

Distribut!on coefficients for daughter Ac-227 

Ccntami:1atea ZOGe (cm~*J/g) 

unsaturated zone 

Unsaturated zone 

Unsaturated zen"? 

Unsaturated zone 

Unsat~ratcd zone 

(cm*'~~/g) 

(em"3/g) 

(cm ..... 3/g) 

(cm"3ig) 

(em*"" 3/g) 

Saturated zone (cm·~3/g, 

Leach rate (ly") 

Solubility constar.t 

ROl6 Discribution coefficients for daughtor Pa-231 

R0l6 

R016 

ROlE 

R016 

ROl6 

ROl6 

ROlE 

ROlE 

ROlE 

Contam:in?ted zone (cm"'''3/g) 

Unsaturated zone (cm·"3/g} 

Unsaturated zcne 

Unsaturated zone 

Unsatut:'ated zone 

(em"'· 3/9) 

(cm"·3/g) 

(cm"3!g) 

Unsaturated zone 5 (crn k -"3/g) 

Saturated zc~e (cn"3/g) 

Leach rate ,fyr) 

solubility constant 

User 

Input 

3.500E+01 

1.600E+03 

3.500E+Ol 

3.500E+Ol 

3.5CO£:;'OI 

3.5~OE+Ol 

3.5001':" 0 1 

O.OOOE+OO 

O.OOOE+OO 

3.500E'OI 

1.600E+03 

3, 500E·' 01 

3.500,:+01 

3.500E+01 

3.500E--Ol 

3.500E+01 

O.OOOE+OO 

O.OOOE+OO 

2.000~+:Jl 

2,000';"01 

2.000:::':)1 

2.000E+81 

2.000:::+01 

2.000;::,01 

2,000E+Ol 

O.OOOE+OO 

O.OOOE+QO 

5.000E+01 

5.000E+01 

5.000E'OI 

5,000E+01 

5.000E+01 

5.000£+01 

5.000E+01 

O.aOOE+CO 

0.000£+00 

D~fault 

5.000E+01 

5.000E··Ol 

5.000E+Ol 

5.000£+01 

5.000E+Ol 

5,QOOE+Ol 

5.GOOE+Ol 

~.OOOE+OO 

O.OOOE'OO 

5.000E+OI 

5.000E+Ol 

5.000f;+01 

5.000E+Ol 

5.000E+01 

5.800E+OI 

5.000£+01 

O.OOOE'OO 

O.OOGE+OO 

2.008£+01 

2.008E+Ol 

2.000E"01 

2.000E+OI 

2.000E+Ol 

2.000E"01 

2 . OOOE+OJ 

O.OOOE-OO 

O.OOOE*OO 

5.000E"01 

5,000E+Ol 

5.000E*01 

5.000£'01 

5.000E+Ol 

5,QOOE*01 

5. oOO~:+al 

O.OOOE-OO 

a.aODE-OO 

Used by RESRAD 

{If different from Gser input) 

4.897r;-05 

not used 

4.897£-05 

not llsed 

a.540E-05 

not used 

3.433E-05 

not u~ed 

Parameter 

Name 

DCNUCC (11) 

DCNUCU (11 , 1) 

DCNUCU (11 , 2) 

DCNUCU (11,3) 

DCNUCU ( 1 J, 4) 

DCNUCU ( 1 J , 5) 

DCNUCS (11) 

ALEACH(11) 

SOLUBK (11) 

DCNUCC ( 12). 

DCNUCU (12, 1) 

DCNUCU (12,2) 

DCNUCU (12,3) 

DCNUCU ( 12 , 4 ) 

DCNUCU (12,5) 

DCNUCS (12) 

ALEACH (12) 

SOLUBK (12) 

DCNUCC ( 1) 

DCNUCU ( 1, 1 ) 

DCNUCU ( 1, 2) 

DCNUCU ( 1,3) 

OCNUCU ( I, 4) 

DCNUCU ( 1,5) 

DCNUCS( 1) 

ALEACH ( 1) 

SOLUBK ( 1) 

D:::NUCC ( 2) 

DCNUCU ( 2, 1) 

DCNUCU ( 2, 2 ) 

DCNUCU ( 2,3) 

DCNUCU ( 2, 4 ) 

DCNUCU ( 2,5) 

DCNUCS ( 2) 

ALEACH ( 2) 

SOLUBK ( 2) 
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Summary EGL VadosE Zone Analysis

File C:\RESRAD FAl-ITLY\OESRAD\WE1 RAI 2YR 2MT.?AD

Site-Specific Parameter Summary (continued)

Menu

User

Input Default

I Used by, RESRAD Parameter

(If different -from user input) I NameParameter

I I

R016

R016

R016

R016

R016

R016

R016

R01'6

RO 16

R016

R016

R016

R016

R016'

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

P016

R016

R016

R016

R016

R016

R016

ROi7

R017

R017

R017

R027

ROP7

Distributicn, coefficients for daughter Pb-210

Contaminated zone (cm'*3/=)

Unsaturated zone I (cml*3ig)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm*3/g),

Unsaturated zone 5 (cm'*3/g)

Saturated zone (cm-3/4)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cm**3/g)

Unsatuirated zone 1 (cm**3/g)

Unsaturated. zone 2 (cmld3/g)

Uhsaturated zone 3 (cmi**3/g)

Unsaturated zone 4 (cm**3/1g

Unsaturated zone 5 (cm*'3/g)

Saturated zone (cm" 3/g)

Leach rate f/yr)

Solubility constant

Distribution coefficients for daughter Th-228

Contaminated zone (cm**3ig)

Unsaturated zone ! (cml'3/g)

Unsaturated zone 2 (cm-'3/9)

Unsaturated zone 3 )cm**3/g)

Unsaturated zone 4 (cm*'3/g9

Unsaturated zone 5 (cm*'3/g)

Saturated zone (cm-j /g)

Leach rate (/yr)

Solubility constant

Distribution-coefficients for. daughter Th-230

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm-'3/eg

Unsaturated zone 2 (cm*"3/g)

- Unsaturated.zone-3 .(cm**3/i).

Unsaturated zone 4 (cm*'3/i)

Unsaturated zcne 5 icm'* 3/g

Saturated zone (cm**3i/9

Leach rate (/yr)

Solubility constant

I.0004E02

1.000E+02

1.00004-12

S. 000E.112

1.000)E12

1.000E-02

].000E0-12

0.000E+00

0,0O0E400

7.000E+01

7.000E+01

7 .000E0]-l

7.0O0E+01

7.000Ff 01

7.000E+01
7.010E+01

O.000E+00

0.010E+00

6.000E+04

6. OOOE4 04

6.0001E04

6.000E+04

6. 000E+04

6.000E+04
0.000E+) 0.

0.000+E00

6.000E004

6'. 000E+04

6.000E+04

6.000E+E04

6.0006+04
6.000E+04
6.0000+04

S.00OE00+0

0.000E+00

8.40CE-03

1.000E-04

3.300E001

4.000E-01

7.000E-01

5.000E-01

I.O00E+02

1.000E+02

1.000E+02.

1 .000E+02

1.000E+02

.1.000E+02

1.0000+02

0.000E 00

0.000E+00

7.000E+01

7.000E+01

7'.000E+01

7.'000E+01

7.000E+01

?.000E+01

7.000E0f-

0.000±E00

0.O01Eý00

6.000E+04b

6.000CE04

E.1000E+04
6.100E0-04

6.000E+04

E.000E+04
6.OOOE+04

6.00003E+00

c.000E+00

6.000E+04

6.000E+04

6.00O0+04,

6.000E0+34. 1
6.000E+34

6.0006+04

6.0100+04

0,0000E+00

0.030'+00

6.400E+03

1.030E-04

3.000E+01

4.000E-01

1.0OC--01

5.000E-01

1.719Z-05

not used

2.454E-05

not used

DCNUCC(

DCNUCU(

DCNUCU

DCNUCUI

DcNUCUi

DCNUCU(

DCNUCS.

ALEACH,(

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCU (

DCNUCUM

DCNUCU(,

DCNUCU(

DCNUCS),

ALEACHI

SOLUBK(

3)

3, 1)

3,2)

3,3)

3,4)

3,5)

3)

3)

3)

5)
5,1)

5,2)

5,3)

.5,4)

5,5)

5)

.5)

5)

DCNUCC( 7)

DCNIUCU( 7,0)

DCNUCU( 7,2)

DCNUCU( 7,3)

DCNUCU( 7,4)

DCNUCU( 7,5)

DCNUCS( 7)

ALEACH( 7)

SOLUBK( 7)

2.870E-08

not used

2.870E-08

not used

DCNUCC(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

INHALR

MLINH.

ED

SHF3

SHFI

FIND

8)

8,1i)

8,2)

8, 3)

8,4)

8,5)

8)

8)

8)

Inhalation rate (m-'3/yrJ

Mass loading for inhalation (g/m*"3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

U

• 

• 

RESRAD, Version 6.4 T~ Limit = 180 days 12/23/2009 12: 19 Page 1Q 

Summary EGI, VadosE? Zor:e Analysis 

F~le C:\RESRAD_F".l-lILY\RESRAD\WEC RAI 2YR 2MT.?.AD 

Site-Speci fie P~lrameter Summary (ccntin.ued) 

Menu Parame":-er 

R016 Distdbut{cn' coefficients for dajgr.ter Pb-210 

R016 

R016 

R016 

R016 

R016 

R016 

Ran 
R016 

R016 

Contaminated zone (em**3/g) 

lJr.saturated zor.e (cm"3ig) 

Ur.saturated zor,e 2 (em· *3/g) 

Unsaturatect zone (em*'" 3/g) 

Unsaturated zone 4 (cm**3/g) 

Ur.satu'ratect zone ,5 (em· ~3/g! 

Saturated zone (t~·*3/~) 

Leach rate (lyr) 

Sblubility ~onstant 

R016 Distribution coefffcients for daughter Ra-228 

R016 

R016 

R016' 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

1<016 

R016 

1<016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

1<016 

R016 

Roi7 

R017 

R017 

R017 

ROI? 

ROP 

Contamin'at~d zone (cm* ·3/g) 

U~s~t~r~ted zone (c~**3(g) 

Unsaturated zone 2 (dm~~3/g) 

IJrisaturatect zone 3 (e~"3!g) 

Ur\sa"turate.:j zone 

Unsaturated zone 

(cm~·3/CJ) 

(em' '3/g) 

Saturated 20ne [c~~·3!g) 

Leach rate (lyr) 

SolubIlity constant 

Distribution eo~fficients f6i d~ughtei Th-228 

Contam~nat~d zone (cm**3/g) 

Unsaturated zone 

IJrisaturatc;l zone (em" 3/'3.) 

unsaturated zone 3 (cm*+3/g) 

Unsaturated zone 

Unsaturated zOne 

(cm*''"3/g) 

(cm*''"3/g) 

Saturated 20ne (cm*lrj/g) 

Leach r.ate (iyr) 

Solubility e~nstant 

Distribution'coefiieients for daughter Th-230 

Contamina~~d zone (cm~*3/g) 

unsaturatej zone 

Unsaturated zone 

(cm·~3/g) 

Unsaturate;l, zone ·3 .(em H 3!g). 

lJnsaturatect 'zone lem"3/g) 

Unsaturated zcne 5 (cm* .. j/g) 

Saturated Zone (cm"·3jg. 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m"3/yri 

Mass load{h~ for inhalation (~/m*~3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external ~amma 

Fraction of time spent indoors 

User 

Input 

1.000EIC2 

1.000E+C2 

1.000S+G2 

1. OOOEI n 
1.000E102 

1.000SI02 

].000::;107. 

0.000::;+00 

O.OOOE+OO 

7.000E+Ol 

7.000E+Ol 

'J. OOOF.+O 1 

7.0008+01 

7.000£.rOI 

7.0DOE:+Ol 

7.000E+01 

0.0008+00 

O.OOOEIOO 

6.·0808+0.4 

S.OOOE+04 

6 .OOOE:+ 04 

5. OOOE'I 0,4 

5.000E+04 

6.000E+04 

5.000E+04 

1 0.0001':+00 

1 b. 000£.:100 

1 

1 
1 6.0008;>04 

1 6'.000E+04 

1 6.0008+04 

... 1 6.000E+.04 

1 6.000E+04 

1 €.000E+04 

1 6.000Ef04 

1 O.OOOE;-OO 

1 O.OOOE+O:O 

1 

I B.40CF:-03 

1 :.OOOE-04 

1 3.8008+01 

1 4.000E-01 

I 7.000E-0] 

I 5.000E-01 

1.000r>0'2 

].0001::+02 

1.000F.;-02. 

1 .000Ef02 

1.000E+02 

1.000F.+02 

1.000E+02 

O.OOOE+OO 

O.OOOF.~OO 

7.000E+O] 

7.000E+01 

7'.000E+01 

7.'000E+01 

7.000F.+01 

,7.000E+01 

7.000EIOI 

O.OOOE+OO 

O.COCE+OO 

6.GOOE+04 

6.000£'04 

6.GOOE+04 

E • nooi:: t-04 

6. OOOE .-04 

6.000·E+04 

6.000E+04 

O.OOOE+OO 

C.OOOf:+oo 

6.000E+C4 

6.000E+04 

6.00QE+04 

6. OOOE+04, .1· 
6.oooE+04 1 

6.000E+04 

6.000E+04 

0,000£+00 

0.000£+00 

8.400E+03 

1.000E-04 

3.000E+Ol 

4.000E-Ol 

-; . OGOE:-O 1 

5.000E-0] 

IJsed bZ RESRAD 

(It ~ifferent ~rom user input) 

1. 719£-05 

not used 

2.454£-05 

not used 

2.870E-Q8 

not used 

2.370E-06 

not used 

Parameter 

Name 

DeNIJCC( 3) 

DeNlJelJ ( 3, 1) 

DCNIJCU ( 3,2) 

DCNIJCU ( 3,3) 

DCNUCU ( 3,4) 

DCNIJCIJ ( 3,5) 

DCNIJCS ( 3) 

~.LEACH( 3) 

SOLIJBK.( 3) 

DCNIJCC( 5) 

DCNIJCU( 5,1) 

DCNIJC'IJ ( 5,2) 

DCNUCU ( 5,3) 

DCNIJCIJ( ,5, 4 ) 

DCNIJCIJ ( 5,5) 

DCNUCS (, 5) 

ALEACH 1,5) 

SOLUBK ( 5) 

DCNUCC( 7) 

DCNUCU ( 7,1) 

DCNUCU( 7,2) 

DCNIJCIJ ( 7,3) 

DCNlJClJ ( 7,4) 

DCNlJCU ( 7,5) 

DCNlJCS( 7) 

Al,EACP. ( 7) 

SOLqBK( 7) 

DCNlJCC ( 6) 

DCNUCU ( 8,1) 

DCNUCIJ( 8,2) 

DCNUCU( 8,3), 

DCNIJCU ( B, 4 ) 

DCNUCU( 8,5) 

DCNUCS( 8) 

ALEACH ( 8) 

SOLUBK( 8) 

INHI'.LR 

MLINH, 

ED 

SHF3 

SHFl 

E'IND 



RESRAD, Version 6.4 T2 Limit = 180 days 12/23/2009 12.:19 Page 11

Summary EGL Vadose Zone Analysis

File C:hRESRAD FAtILY\RESRAD\WEC RAI 2YR 2MT.RAD

Site-Specific Parameter Summary (continued)

Menu

User

Input Default

Used by RESRAD Parameter

(If different from user input) NameParameter

III I

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

ROll7

R017

RO17
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R018

R018

R018

R018

R018

R018

R018

R0l8

F018

R018

R018

R018

R018

.PO18

R018

R018

R019

R019

R019

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1}

Outer annular radius (m, ring I:

Outer annular radius (ml, ring 2:

Outer annular radius (n), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius In), ring 6:

Outer annular radius Im), ring 7:

Outer annular radius nm), ring 8:

Outer annular radius (n), ring 9:

Outer 'annular radius (m), ring 10:

Outer annular radius (n), ring 11:

Outer annular radius (m), ring 12:

Fractions of annular areas within AREA:

Ring 1

Ring 2

Ring 3

Ring 4

Ring. 5

Ring 6

Ring 7

Ring q

Ring 9

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/vr)

Soil ingestion rate (g/yr)

Drinking water intake ([./yrk

2.500E-ClI

1.000E+00

not used

not used

not used

not used

,not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.600E+02
.4•0E+01

9.200E+01

E.300E+01

not used

not used

3.650E+01

5.100E+02

2. 5obE-0l

5. QOIEaI I
7.071E+.01

0.000E+00

0.000E+00

D.OOOEaOO

0.0O0E400

O.0OCE+OO

O.OODE400

0.000E+0.O

lOODbEiDO I
2.732Ej-Ol

0.000E+00

D.00CE+00

0.600E+00

b.OOOE-i00

0.000E+00

O.OODE1OO

D.0O0E+60 I
9.000E4O00

0.OOOE+0O

0.00.0E+00

S. lOOEf02

1.400E+-01

9.200E+01

6.300E+,01

5.400k-DO I
9.000k-O1

3.650E+01

5.100E+02

>0 shows circular AREA.

0.500E+00

0.100E+01

0.100E+01

FOTD

FS

RAD_

RAD_

RAD_

RAD

RAD_

RAD_

RAgD_
RAD._

PAD

RAD_

RAD_

RAD_

FRAC

FRAC:

FRAC

FRAC

FRAC

FRAC:

FRAC

FRAC

FRAC

FRAC

FRAC
FRACI

DIET

DIET

DIET

DIET

DIET

DIET

SOIL

DWM

SHARE 1)

SHAPE 2)

iHAPE) 3)

SHAPE 4)

SHAPE 5)

SHAPE( 6)

SHAPE 7)

SHAPE 8)

SHAPE( 9)

SHAPE (10)

SHAPE (11)

SHAPE (12)

A II)

A 2)

A 3)

A( 4)

A 5)

A 6)

A 7)

A( 8)

A 9)

A 10)

A (12)

(1)

(2)

(3)

(4)

(5)

(6)

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

fraction

fraction

fraction

fraction

fraction

fraction

fraction

fraction

of drinking water

of household water

of livestock water

of irrigation water

of aquatic food

of plant food

of meat

of mil.k

1. OOOE+0O

1 O.OOE+ 00

1 l.OOE+00

3.0,00E+00

Inot used

I6.600OE+01
F5.500E+01
5 .OOOE+01

l.DODE+0O

1-. O00E+00

1.000E+00

5. ODE-01

5 .500E+01

5.0O0E*D1

IF OW
FHHW

FLW

FFIRW
F R9

FPLANT

FMEAT

FMILK

LFIS5

L F16

tW15

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for mil k (kg/day)

Livestock water intake fcr meat (L/day)

,-----------_ .. _-_. __ .......... . 
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EGL Vadose Zone Analysis Symmary 
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• Site-Specific Paramete~ Summary (contim:ed) 

• 

• 

Menu 

Ron 
R017 

R017 

Ron 
Ron 
R017 

R017 

Ron 
Ron 
Ron 
Ron 
ROJ7 

R017 

Ron 
Rof7 

Paramet,er 

Fraction of t.ime spent out::1oors (on site) 

Shape facter flag, ext.ernal gamma 

Radii .of shape factor array lused ·i.f rs 
Outer annular radius (m) I ring 1: 

Outer annular radi~s (m), ring 2: 

Outer annular radius (m', ring 3: 

Outer annular radius tm), ring 4: 

Outer annular radius I~), ring 5: 

Outer annular radius (n), ring 6: 

Outer annular radius Imt, ring 7: 

Outer annular radius (m), ring 8: 

O~t~r annular radius 1m), ring 9: 

Outer 'annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius .(m), ring 12: 

-1) : 

ROl? Fractions of annlilar areas wlthin AREA: 

ROJ'? 

ROn 
ROl7 

Ron 

ROl7 

Ron 
Ron 
Ron 

ROl7 

Ron 

Ron 
Ron 

ROl8 

ROl8 

ROl8 

ROla 

R018 

R018 

R018 

R018 

R018 

ROl8 

[<.018 

ROla 

R018 

.ROI8 

R018 

R018 

R019 

R019 

R019 

Rir.g 

Ring 2 

Ring 3 

Ring 

Rir.g. 

Ring 

Rir.g 

5 

6 

7 

P.ir.g 8. 

Rir.g 9 

Ring 10 

Rir.g p 

F.ir.g 12 

fr~its, ·vegetables and grain consumptien I kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat ar.d poultry cons~mption (kg/yr.) 

fish consumption Ikg/yr) 

Otr.er seafood cC0sumption (kg/yr) 

Seil ingestion rate (g/yr) 

Orinkir,g water intake I[;/yr) 

Contamination fraction of drinking water 

Contamina.t.ion :raction of household water 

Co~tamination fraction of livestock water 

Co~tamination fraction of irrigation ~ater 

Centamin~tion fractien of aquatic feod 

Contami.n.ation :rao;t~on of plant food 

Contamination !ractio~ of meat 

Co~tamination ~(ac~!on of milk 

Livesteck fodder intake fer meat (kg/day) 

Livestock fodder intake fer mil'k (kg/day) 

Livestock water intake fcr meat (L/day) 

lIser 

Inrnt 

2.500E-Gl 

1.OOOE+OO 

r.ot used 

r:ot used 

not used 

c:ot used 

.r.et used 

not used 

r.et used 

not used 

not used 

r.ot used 

r.el used 

~ot used 

r:ot used 

r:.at used 

not used 

not used 

r.et used 

net used 

not used 

;jot used 

not us.ed 

net used 

~ot used 

not used 

1.600E+02 

;'.4.o0E+Ol 

9.200E+Ol 

E.300E+Ol 

net used 

not used 

3.650E+Ol 

5 . .1 OOE+02 

1.OOOE+OO 

1. OOOEt 00 

I 1.OOOE+OO 

I 1. O.oOE+OO 

I net used 

1-1 
1-1 
1-1 
I 
I 6.800E+Ol 

I 5.~00E+Ol 
I 5.000E+Ol 

Def3.ult 

2.500E-Ol 

1.000£+00 

5.000E+OI 

7.071E+01 

O.COOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOCEIOO 

O.OOCE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOCE+OO 

O.OOCE+O.O 

1.OOOEt'00 

2.732E.-01 

O.OOOE+OO 

O.OOCE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOCE+OO 

O. OOOE" 00 

O.OOOE+OO 

O.OOOEtOO 

O.OOOEtOO 

O.OO.OE+OO 

1.600E+02 

1.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+00 

9.000E-Ol 

3.650E+Ol 

S.100E+02 

1. OOOE+OO 

1-.00GE+OO 

1.00CE+00 

1.OOOE+OO 

5.000E-01 

-1 

·1 

-1 

6.80:;E+01 

5.500E+01 

5. COOE+Ol 

Used by RESP:AO 

IIf different :rem user inout) 

>0 shows ci..rcular AREA. 

0.500E+00 

O.100E+Ol 

o . 1 OOE+O I 

Parameter 

Name 

FOTO 

FS 

RAD_SHAPEI 1) 

RAD_SHAPEI 2) 

RAO_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE I 5) 

RAD_SHAPE! 6) 

RAD_SHAPE! 7) 

RAD_SHAPE! 8) 

RAO_SHAPE'! 9) 

RAD_SHAPe; (10) 

RAD _ SHAPE (1l) 

RAO_SHAPE (12) 

E'RAC.~ ( 1) 

E'RACA! 2) 

E'RACA! 3) 

E'RACA( 4) 

FRACA ( 5) 

FRACA ( 6) 

FRACA! 7) 

FRAeA I 8) 

FRACA! 9) 

FRACA (10) 

FRACA(ll) 

FRACA (12) 

DIET (1) 

0IET(2) 

DIET (3) 

OIET!4 ) 

DIET (5) 

DIET (6) 

SOIL 

DWl 

FOW 

FHHW 

FLW 

E'I RI-I 

FR9 

FPLANT 

mEAT 

FMILK 

LFI5 

LFIG 

LNI5 
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Summarv: EGL Vadose Zone Analysis

File C:\RESAD FAIMILY\RESRAD\WEC RAI 2YR 2MT.RAD

Site-Specific Parameter Summary (continued)

User I Used by RESRAD Parameter

menu Parameter Input Default lIf different from user input) Name

R019 Livestock water intake for milk (L/day.) 1.600E+02 1.6'00E02 --- LWI6

R019 Livestock soil intake (kg/day) 5.0007-C0 5.000-1E-el -- LSI

R019 Mass loading for foliar depcsition (g/mn"3) 1.0007-04 l.000E-04 -- MLFD

R019 Depth of soil mixing layer Cm) 1.500E-01 1.5900-01 D--- O

R019 Depth of roots (m) 9.0001-01 9.000E-01 -- DROOT

R019 Drinking water fraction 'from ground water 1.000÷+00 1.000E+00 --- FGWDW

R019 Eousehold water fraction from ground water I1.000E+00 1.000±E00 -- FGWHH

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water I.00E 1.00 0.O00E+00 -- FGWIR.

R198 Wet weight crop yield for Ncn-Leafy {kg/m"*2) 7.OOOE-01 7.000E-01 --- YV(1).

R19B Wet weight crop yield for Leafy ýkg!/m2) 1.500E+00 I .1.500E+00 -- YV(2)

R198 Wet weight crop yield for Fodder tkg/m'*2) I.1001E100 1.100E000 -- YV(3)

R19B Growing Season for Non-Leafy (years) 1.7001-01 1.700E-01 TE(1)

R19B Growing Season for Leafy (years) 2.500E-01 2.500E-0i - TE(2)

R19B Growing Season for, Fodder (years) 8.001E-02 8.000E-02 --- TE(3)

R19B Translocation Factor for Non-Leafy .COOE-Oi i.000E-01 1 --- TIV(l)

R19B Translocatien Factor for Leafy 1.OOE+00 1.0000+00 -- TIV(2)

RI9'B Translocation Factor for Fodder 1.0 Oý00 0 1.000+E00 --- TIV(3)

R19IB Dry Foliar Interception Fraction for Non-Leafy 2.500.E-0l 2.500E-01 --- RDRY(1)

R198 Dry Foliar Interception Fraction *for Leafy 2.500E-01 2.500E-01 -- RDRY2)

R198 Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 RDRY(3)

R198 Wet Follar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RWET(l)

R192 Wet Feliar Interception Fraction for Leafy 2.500E-01 2.500Eý0i --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 2.500E-01, 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 2.00OE010 2.000E+01 -- WLAM

C14 C-i2 concentration in water (g/cm**3) not used 2.000E-05 --- Cl2WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.009E-02 -C12CZ

C14 Fractt6n of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 -- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- IDMC
C14 C--14 evasion flux rate from soil (i/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.000E-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days): .....

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 -- STOR'_T[I)

STOR Leafy vegetables 1.100E000 1.000E400 STOW_T)2)

STOR Milk 1.001E0006 1.000E+00 --- STOR_T)3)

STOR Meat and poultry 2.000E+01 2.000E-10 --- STOKRT(4)

STOR Fish 7.D0E0,00 7.0C0E000 --- STOR_T(5)

STOR Crustacea and nollusks 7.00OEi+O 70OE400 -- STOW_T(6)

STOR Well water i1.3000EO0 .1.000E+03 --- STCOR_T(7)

STOR Surface water 1.00.0E+00 i.0100+00 --- STOR_T(8)

STOR Livestock fodder 4.500OE01 4.500E+01 --- STOW_T(9)

R021 Thickness of building foundation (,m) 1.500E-01 1.500E-01 --- FLOOR1

R021 Bulk density of building foundation (g/cm•*3) 2.4000E00 2.400E+00 --- DENSFL

m ____________ ______ _____

• 

• 
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SUInlTlary 

File 

F;:GL Vado.se Z.on~ Ar:alysis 

C:\RESP.AIl_FAHILY\RESF.AD\'rI~C RAt 2YR 2~1T.RAIl 

S.ite-Specific Pa!"ameter Summary (continued) 

Menu 

R019 

R019 

RO'19 

R019 

R019 

R019 

R019 

Parameter 

Livestock water intake for milk (L/da:!) 

Livestock soil intake (kg/day) 

Mass loading for :oliar depcsition (g/~"3) 

Depth of soil mixing layer :m) 

Depth of roots (m) 

Orinking water fraction 'from ground water 

Household water fraction frem ground water 

R019 Livestock water fraction from ground water 

R'OlS Irrigatio~ fraction from ground water 

R19B Wet weight crop yield for Non-Leafy (kg!m"2) 

R19d Wet weight crop yield for Leafy 

R19S Wet weight crop yield for Fodder 

:kg/m"2) 

{kg/m"'·2) 

Rl98 Growing Season for Non-Leafy (years) 

RI98 

R19S 

Growing Season for Leafy 

Growing Seas.on for' Fodder 

(years) 

Iyears) 

R19S Translocation Factor for Non-Lea Ey 

Rl9B Translocation Factor for Leafy 

R198 Translocation Fact.or for Fodder 

R198 Dry Foliar Interception fraction for Non-Leafy 

User 

Input 

1.600S+G2 

5.000S-Cl 

1.000S-0'; 

1.500S-01 

9.000:;-01 

1.000E+00 

i.OOOE+OO 

1.000E+00 

1.000£+00 

7.000E-01 

De faul t. 

i .6.00E+02 

5.000E-·01 

1.000E-04 

1. 5.00E-0 1 

9.000E-01 

1.000E>00 

1.000E~00 

1. OOO'~~OO 

1.OOOE~OO 

7.000E-Ol 

1.500E+00 ,1.sook.bo 

1.100E)aO 1.100E.00 

1.700E-ol 

2.S00E-Ol 

8.000E-02 

l. aODE-oj 

1.ODOE+OO 

1. OO.OE I 00 

2.50.0E-0! 

1.700E-01 

2.500E:-Ol 

8.000E:-02 

i.OOOI::-Ol 

1.000E-+00 

1.000E+OD 

2.500E-01 

RI9S D=y foliar Inte<ception ,raction ·for Leafy 1 2.500E-Ol 2.5008-01 

R198 D=y Pol ia r Interception fract ion for Fodder 1 2. 500E-Ol 2. 500E-01 

R198 Wet Foliar Interception Praction for Non-Leafy 1 2.s60E-01 2.5008-01 

R19~ Wet Poliar lnterceplion FractIon for Leafy 1 2.500E-01 2.500E:~Oi 

R19El I\et ,oliar ~nterception Fracti.on for Fodder 1 2.500E-01 2.500E-01 

R198 Io;eathering Removal Constant for Vegetation I 2.0008101 2.000E+01 

I 
C14 C-l2 concentration in >later (g/cm":!) I not csed 2.000E-05 

C14 C-l2 concentration in contaminated soil (gig) I not used 3.000E-02 

C14 fracti.on of vegetation carbon from soj I I root used 2. 000E-02 

C14 fraction of vegetation carbon from air 1 not used 9.800E-Ol 

C14 C-14 evasicn layer thickness in soil (m) 1 not used 3.000E-Ol 

C14 C-'14 evasion flux rate from soil (1/sec) 1 not used 1 7. 000f.:-07 

C14 C-12 evasion flux rate 'from soil :l/sec) 1 not used 1 ·1.000E-10 

C14 Fraction of grai~ in beef cattle feed 1 not used 1 8.000E-01 

C14 Fracticn of grain in milk cow feed I not used I 2. OeOE-01 

1 I 

STOR Storage times of contaminated· foodstuffs (days)" 1-' . I 
STOR Fruits, non-leafy vegetables, and grain I 1. 400E+Ol I 1. 400E+01 

STOR Leafy vegetables I 1. OOOE'I 00 I 1. OOOE; 00 

STOR 11i lk 1. 80CE·' 00' 1 1. OOOE'IOO 

STOR Meat and poultry 2.000E"OI I 2.000EiOl 

STOR Fish 7.000E~00 I ~.9G9E;OO 
STOR Crustacea and noll us ks 7.00 8Ef 00 1 "I. OCOE+OO 

STOR Well water 1 .. 000E+00 1 .1.000E+00 

STOR Sur~ace water 1.DO~E~00 1 1.000E+00 

"STOR Livestock fodder 4.500E-Ol 1 4.500E+91 

I 
R021 T~ickness of building foundation (m) 1.500E-Ol 1 I.S00E-01 

RD21 8~lk density of building foundation (g/cm'03) 2.460E+00 1 2.400E+00 

Used by P.ESRAD 

IIf different f~om user input) 

Parameter 

Name 

LWI6 

LSI 

MLFD 

DM 

OROOT 

E"GWOW 

fGWHH 

FGWLW 

FGWIR. 

YV (1). 

YV(2) 

YV(3) 

TE: (1) 

TE(2) 

TE(3) 

TlV (l) 

TIV(2) 

TIV(3) 

RDRY (l) 

RDRY(2) 

RDRY (3) 

RWET (l) 

RWET(2) 

RWET (3) 

WLAM 

C12WTR 

C12CZ 

CSOlL 

C."IR 

DMC 

EVSN 

REVSN 

AVFG4 

AVFGS 

STOR_T (1) 

STOR_T(2) 

STOR_T(3) 

STOR_T(4) 

STOR_T(S) 

STOR_T(6) 

STOR_T("I) 

STOR_T(S) 

STOR_T(9) 

FLOORl 

DENSFL 
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Summary : EGL Vadose Zone Analysi~s

File C:\RESRADFAM1ILY\RESRAD\WEC RAI 2YR 2MT.PAD

Site-Soecific Parameter Summary (continued)

Menu

User

Input Default

Used by RESRAD

(If different from user input)

Parameter

NameParameter

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021 I

R021,

R021

R021

TrTL

TITL

TITL

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing 1m)

Average building air exchange rate {1/hr)

Height, of the building (room)" (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

4. 1IOE-01

1 . 0OOE-0l

2. 650E-02

3. OOOE-02

7. 233E-07

3. 000E-07

3. 0OOE-07

2. OOE-O0

1.510E400

2.500E400

I.OOOE+00

0.OCOE+00

2.500E-01

1.500E-0l

512

1

4.OOOE-01

5.oo0Z-0b2

3.0007--02

F2.OOOE-06
3.OOOE-07

2.000E-06

F2.OOOE+C0
F5.000E-01
I2.500E+00
F0.000E+00

F-i .OOOE±00

I2.500E-01
F1.500E-01

tPO-V

FTPFL
PH20C V

IPH2C-Ft,

DIFCV

FDIFFL
DI FCZ

REXG

F FM

FEMANA (1)
FEMAN A(2)

FNPTS
LYMAX

K YiIAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2-- inhalation (w/o radon)F active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6-- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9 -- radon active

Find peak pathway doses active

• 

• 

• 
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EGL Vadose Zone Analysi.s St:mmary 

File C: \RESRAD _Fl\II,l LY\RESRAD\WEC RAl 2YF. 2NT. PAD 

Si.te-Specific Paramet.er Summar"y (cor.:::.inueci) 

11enu 

R02l 

R021 

R021 

R021 

Parameter 

Total porosity of the oover material 

Total porosity of the buildi~g foundation 

Volumetric water content of the cover material 

Volumetric water content 'of the' foundation 

R021 Diffusion coef~icient for radon gas 1m/sec): 

Rnl 

RC21 

R021 

R02l 

R021 

R07.' 

R02.1 

R021 

R021 

R021 

TITL 

TITL 

TITL 

in ~over ~aterial 

in foundation material 

in contaminated zone seil 

Radon vertical dimension of mixing rm) 

,",verage building air exchange rate (l/hr) 

Hcigh~ of the building Irocmf 1m) 

Building interior area factor 

Bui Iding depth below g round sur face 1m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time pcints 

Maximum nunber of integration po:nts for dose 

Maximum number of integration poirits for risk 

Sumrr.ary of Pathway Selections 

Pa1:hway 

0xternal gamma 

inhalaticn (w/o radon) 

plant ingestion 

meat ingestion 

milk ingestion 

aquatic foods 

dri.nking water 

-soil ingestion 

radon 

find peak pathway doses 

User Selection 

active 

active 

active 

active 

d;ctive 

suppressed 

active 

active 

.active 

active 

User Usee by RESRAD 

Input De fau] t (If different from user input) 

4.130E-Ol 4.000::-01 

1. OOOE-Ool 1.00OE-OI 

2.6S0E-02 S.00·0::-62 

3.000E-02 3.000::-02 

-1.233E-07 2.000£-06 

3.000E-07 3.000E-07 

3.00010-07 2.000::-06 

2.00010+00 2.000E+OO 

1.5001::+00 5.000E-Ol 

2. SOOE+OO 2.500E+OO 

1.000E+OO O.OOOE+OO 

O.OOOE+OO i-l.OOOE+OO 

2.50010-01 2.S00E-Ol 

1.500E-OI I.S00E-Ol 

S12 

n 

Parar.leter 

Name 

TP:::V 

TPF"L 

PH20CV 

PH20F"L 

DIFCV 

DIFFL 

DrFCZ 

HMIX 

REXG 

HRM 

FAI 

DMfL 

EMANA(l) 

EMANA(2) 

NPTS 

I,YMAX 

KYMAX 
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Summary : EGL Vadose Zone Analysis

File C:\RESRADIAMILY\RESRAD\WEC RAI 2YR 2MT.RIAD

Contaminated Zone Dimensions Initial

Area: 80936.00 square meters R

Thickness: 33.60 meters I

Cover Depth:, 3.90 meters TI

2/23/2009 12:19 Page 14

Soil ConcentrtLions, pCi/g

U-

U.

U.

a-226

C-99

h-232

-234

-235

-238

2. 500E-02

6. 750E-01

3. 000E-02

2. .25E'02

8. 250E-02

4. 500E-01

Total Dose TDOSE6t), mrem/yr

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture' Sum M(t) = Fraction of Basic Dose Limit Received at Time Wt)

t (years): 0.C00r+60 1.00OE+00 3.000E+00 1.0O00+01 3.000E+01 1.000E+02 3.000E+02 1 .000E+03

TOSE(t): 4.8210-04 4.920E-04 4.817E-04 4.808E-04 4.7616-04 4.695E-04 1.704E+00 1.761E-03

MMt): 1.926E-05 1.928E-05 1.927E-b5 1.923E-05 I.:912E-05 1.878E-05 6.818E-02 7.046E-05

Maximum TDOSEit): 2.931E+00 mrem/yr at t = 246.9 ± 0.5 years

Tctal Dose Contributions TDOSF(i,p,t) for Individual Radionuclides (iI and Pathways (p)

As mrem/vr and Fraction of Total Dose At t = 2.469Et02 years

Water Independent Pathways linhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radito-

WNuc.ide r..em/yr fract . mrem/yr tract . m..em/yr fract. mrem/yr fraot. mrem/yr fract. . .rem/yr tract. mrem/.yr fract.

Nuclide

Ra-226 2.240E-22 0.0000 0.000E+00 0.0000 4.490E-04 0.'3002 0.000.0 0.000E+00 0.0000 0.0006+00 .0.0000 0.000E+00 0.0000

Tc-99 0.000E+00 0.0000 3i000E+000.000 0:000E+00 0.0000 0;'O00E+00 0.0000 0.0006±20.0.00 0.0006+00 0.0000 0.000E+00 0.0000

Th-232 5.199E-19 0.0000 0.000E+00 0.0000 0.0006E±00 00000 000 0.000E200 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

U-234 3.2436-24 0.0000 0.002E+00 0.0000 6.501E-06 0.0000 0.0006÷20 0. 0.0020 0.000E200 0.0000 0.000E600 0.0000 0.O00E+00 0.0000

U-235 1.956E-31 0 .0000E+00 0.0000 0.000E+00 0.0000 0.0000÷20 0.0020 0.000E+00 0.0000 0.0006+00 0.0000

U-238 6.0987-27 0.0000 0.00E+600 0,.0000 2.439E-0. 0.0000 0.000620.0 0.0000 0.0006±20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 5;202E-19 0.0000 0.000E+00 0;0000 4;555E-04 0.0002 0.000E+20 0.0000 0.0000E+0 0 0000 0.000E+00 0.0000 0o.000E+00 0.0000
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Su~ary 

File 

~GL Vadose Zon·e Analysis 

C:\RESRi',D_'AMILY\P.ESRAD\I'£C RAI 2YP. 2M'I'.RAD 

e Contaminated Zone Dimensions Ini~i~l Soil Concentr~tlons, pCi/g 

Area; 80936.00 square neters Ra-22.6 2.500<;-02 

.Thickness: 33.50 m~te!:"s. Tc-99 6.750E-0) 

Cover Depth :.' 3.50 mete.=s 'Ih-232 3.000£-02 

U-234 2.3258+0:) 

U-235 a.250E-O? 

U~239 4.500E-0] 

Total Dose TDOSE(t)1 mrem/yr 

Basic Radiation Dose Limit = 2.500£+01 mrem/yr 

Total Mixtur~ Sum Mit) - Fraction of Easic Dose Limit Received at Time It I 

(years) : O.COOE:+OO 1.000£+00 3.000E~00 1.0008+0] 3.000E+Ol 1.000£+02 3.000E+02 1.000E+03 

TCOSE(t) : 4.621>;-04 4.820E-04 4.817£-04 4.808<:-04 4.781E-04 4.695£-04 1.704E+00 1.761E-03 

M(t) : 1.92EE-05 1.928E-05 1.927£-05 1. 923E-05 1.'912E-05 1. 878E-05 6.B13E-02 7.046E-05 

Maximum TDOSE (t): ·2.931E+00 mrem/yr at t 246.9 ± C.S years 

TO.tal Dose ~ontr. .. i.but"ion.s TPOSEli,p,t) for Indi:vidual Radionuclide;:; lil and Pathways IpJ 

As mrer.1!yr and Fraction DE Tota 1- Dose At t ~ 2.469E,02 yeaFs 

Water Indeper.dent Pathways (Inha},a t ion excludes radar.) 

Ground Inhalation Radon Plar.t [·leat ~lilk eRadiO-
. Nuc..lide rnr.em/yr Er.ect.. mrem!yr fracto mr.em/yr fract. mrem/yr: t.ract. mrem/yr. fracto m.rem/yc Eract. 

Nucl:"'de 

Ra-226 2.240£-22 0.000'0 0.008E+00 0.09 00 4.490E-04 0::)002 O.OOO!':+OO 0.00:;0 0.000;:;+00 0.0000 0.000£+00 ·0.0000 

?c-99 O.OOOE+OO 0·0000 o ."OOOE+OO 0.009 0 0.000£+00 0.0000 o ;'OOOE+OO O.OOCO O.OOOE+OO 0.0000 o.ooo!':+oo 0.0000 

?h-232 5.199E-19 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0;.0000 0,000<::+00 O.OOCO O.OOOF.+JO 0.0000 0.000£+00 0.0000 

U~234 3.243E-24 0·0000 O.OO.OE+OO 0.0000 6.501E-06 0.0000 O.ooo!':+~o O.OOCO O.OOOE+QO 0.0000 O.OOOE+.OO 0.0000 

U-2.35 1.956E-31 0.0000 0.008E+00 0.0000 O.()OOE+OO 0.0000 0.000:0:+80 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

U-238 6 .. 098:::-27 0·0000 O.OOOE+OO 0·.0000 2.439E-,10 0.0000 O.OOOE+QO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

= 
Total 5,202E-19 .0.0000 O.OOOE+OO 0,0000 4,555£-04 0.0002 0.000:0:+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

i 

• 

Soil 

mreril/yr fracto 

O.OOOE+OO .0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0 .. 0000 

o .·OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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Summary EGL Vadcse Zone Analysis

File C:\RESRAD FAMILY\RESRADO\WFC RAI 2YR 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 t = 2.469E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mkem/yr fract. mrem/yr fract'. mrem/yr fract. mrem/yr fract.

Nuclide

Ra-226 O.O00E+00 0.0000

Tc-99 2.384E+00 0.8136

Th-232 0.O00E+00 0.0000

0-234 0.000E+00 0.0100

0-235 0.000E+00. 0.0000

U-238 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.3000

O.006E+00 0.0000

O.0000E+0 0.0000

0.000E+O0 0.0000

0.000+E00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

OOc00E+O000..000O
0.000E+00 0.0000

O.0OOE+00 0.0000

0.000E600 0-.0000

0.-00E+00 0.0000

4,223E-01 0.1441

0.000E+00 0.0000

0.000E÷00 0.00"00

0.000E+00 0.0000

0.-00E+00 0.0000

4.223E-01 0.1441

0.000E+00 0.0000

5.636E-03 0.0019

o.O0OE400 0.0000

0.000E6400 0.0000

0.000E+00 0.0000

O.O00E+00 6.0000

5.636E-03 0,0019

0.0006E00.0.0000 4.490E-04 0.0002

1.130E-01 0.0403 2.930E+00 0.9998

0.000E+00 0.0000 5.'199E-19 0.0000

0.000E+00 0.0000 6.501E-06 0.0000

O.000E+00 0.0000 1.956E-31 0.0000

0.000E+00 0.0000 2.439E-10 0.0000

1.130E-01 0.0403 2.931E000 1.0000Total 2.384E+00 0.8136 0.0000E+0 0.0000

*Sum of all water independent and dependent pathways.

• 

• 

.. 
I 
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EGL Vadose Zone A~a}ysis Summary 

,ile C; \RESRAD_FAt.IILY\EESRAD\\\EC EAJ 2YP. 2MT. RAD 

Total Dose Contributions TDO~E(i,p,tl for Individual Radionuclides (i) and Pathways (pI 

As mrem!ye 3nd Fraction of Total Dose At t - 2.~69E+02 years 

Water 

Radio-

'Nuclide mrem/yr [eact. 

Nucli:de 

Ra-226 O.OOOE+OO 0.0000 

Tc-99 2.384E+OO 0.8136 

Th-232 0.000[+00 0.0000 

U-234 O.OOOE+OO 0.0800 

U-235 O.OOOE+OO. 0.0000 

U-238 O.OOOE+.oO 0.0000 

Total 2.384E+00 0.8136 

Fish 

mrem/yr fracto 

O.OOOE+OO O.COOO 

O.OOOE+OO 0.0000 

O.OOOE+OO ~.OOOO 

O.OOOE+OO C.COOO 

0.0001;;+00 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

*"Sum of all water indepen"de'nt an'd depe:ldent 

~later Dependent .Pathways 

Radon Plant t1eat Milk 

mrem/yr fracto mi:em/yr ftact. 'mrem!yr fract', mrem/yr fract. 

O.OOOE+OO o.ooeo O.OOOE+OO 0 .. 0600 O.OOOE+OO 0.0000 O.OOOE"OO. 0.0000 

O.OOOE+OO 0.0000 4. 223E-'J 1 0.1441 5.636E-03 0.0'019 1.130E-Cl 0.0403 

0.0001::+00 0.0000 O.OOOE+OO 0.0000 O.OOOEIOO 0.0000 O.000E+80 0.0000 

0.0001::+00 0.0020 O. COOE'OO 0.00'00 O. OOOE'IOO 0.0000 0.000£+00 0.0000 

O.OOOE+OO O.OOCO 0.0001::+00 0.00'00 O.OOOE+OO 0.0000 ·O.OOOE+OO 0.0000 

0.0008+00 0.0000 O. cOONaO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0.0008+00 0·.0000 4·.223E-Ol 0.1441 5.636E-03 '0.0019 1. 130E-01 0.0403 

pathways . 

Idl Pathways' 

mrem/yr fracto 

4.490E-04 0.0002 

2.930HOO 0.9998 

5.'l99E-19 0.0000 

6.501E-06 0.0000 

1.956E-31 0.0000 

2.439E-I0 0.0000 

2.931E+00 1.0000 
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Summnary EGL Vadose Zone Analysis

File C:\RESRADFAMILY\RESRAD\WEC RAI 2YR 2MT.P.D

Total Dose Contributicns TDOSE~i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t 0.000E-00 years

Water independent Pathways (inhalation excludes radon)

Ground

Radio-

Nuclide mree/yr fract.

Ra-226 1,804E-22 0.0000

Tc-99 0.000E400 0.0000

Th-232 2.-550E-21 0.0000

U-234 1.325E-29. 0.0000

0-235 0.000E+00 0.0000

U-238 4.095E-2i 0.0000

Total 2.731.E-2 0.0000

Inhalation

mrem/yr fract..

0.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

4.321E-04 1.0000

0.OOOE+00 0.0000

,0.000E+00 0.0000

3.542E-11 0.0000

0.0.00E400 0.0000

3.998E1-8 0.0000

4.821E-04 1.0000

Plant

mrem/yr fract.

0.000E400 0.0000

0.0001+00 0.0000

0.000±E00 0.0000

0.OOOE+00 0.0000

O.O00E+00 0.0000

0.OOOE+00 0.000

0.000E.00 0.0000

Meat

mrem/yr fract.

0,000E+00. 0.0000

0.060E+00 0,0000

0.000±E00 0.0000

O.000E+00 O.0QO0

0.000E00 0.0000

0.000E400 0.0000

0.000E+00 0.o000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.OO0EýO0 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

.O00OE+00 0.0000

0.OOOE+00 o.0000

.O001E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(.ip,t) for individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.OOOEI00 years

Water Dependent Pathways

Radio-

Nuclide

Ra-226

Tc-99

Th-232

0-234

U-235

U-2j8

Total

Water

mrem/yr frict.

0.000E+00 0.0000

0.000E400 0.0000

0.O000E0.0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E000 C.O000

O.000E+00 0.0000

Fish

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE-00 0.0000

O.OOOE-00 0.0000

0.000E+00 0.0000

0.000E+00 0,0000

Radon

mremiyr fract.

0.000E400 0.0000

O.OOE+00 0.0000

0.000E+00 0.6000

0.000E+00 0.0000

0.000Ef00. 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant

orem/yr fract.

0.000E+00 0.0000

O.O000E+0 0.0000

0.000E400 0.0000

0.000E400 0.0000

O.00OE400 0.0000

0.000E100 0.0000

0.000E+00 0.o000

Meat

mrem/yr fract.

O.00E400 0.0000

O.O000.00 0.0000

0.0001+00 0.0000

0.000E00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

O.000E400 0.0000

0.000±E00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0,0001E00 0.0000

0.000E+00 0.0000

All Pathways*

mreim/yr fract.

4.821E-04 1.0000

0.OOOEO 0.0000

2.550E-21 0.0000

3.542E-11 0.0000

0.000E+00 0.0000

3.998E-18 0.0000

4.821E-04 1.0000

*Sum of all water independent and dependent pathways.

e 
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Summary 

file 

Radio-

EGI. Vadese Zone Analysis 

c: \RESRAD_FANIL~\RESRAD\WEC RP.I 2YR 2MT. RAD 

Grcund 

Total Dose Contribu~icns TCOSE~i/P/tl for Individ~al Radionuclides (i) and Pathways (p) 

As m~em/yr a~d Fraction of Total Dcse At t = O.OOOE-OO years 

Water Independent Pathways (IllhaLatioIl excl~des radon) 

Inhalation Radon Plant Meat f1ilk Soil 

Nt:clide mrem/yr fracto mrem/yr fract .. mrem/yr fracto mrem!yr fra.ct. mrem/yr fracto mrem/yr fraet. mrem/yr fracto 

Ra-22E 1.804E-22 0.0000 O.OgOE+OO 0.0600 4.821E-04 1.0000 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Te-99 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.060E+00 0.0000 O.OOOEOOO 0.0000 O.OOOE+OO 0.0000 

Th-2J2 2.~50E-21 0.0000 O.OOOE+OO O.DOOO D.OOOE+OO 0.0000 O.OOOE+OO 0.0000 G.DOOE.OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

U-i34 

U-235 

U-238 

Tctal 

P.adio-

1.325E-290.0000 8.000£+60 0.6000 3.542E-l1 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OD 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+oO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO j.OOOO b.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

4.095E-27 0.0000 O.OOOE+OO 0.0000 3.998E~18 0.0000 O.~OOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0001+00 O.QOOO 

2.731E-21 0.0000 O.OOOE+OO 0.0060 4.821E-04 1.0000 O.OOOE+OD 0.0000 O.OOOE+OO o.bolo O.OODE+DO 0.0000 O.OOOE+OO 0.0000 

Water 

Tct·al Dose Contributions TDOSE (.: .p, t) for Individual Raciont:elides (i) and Pathways (p) 

As mrem/yr ahd Fr~ction of Total Dose At t = O.OOOE.OO years 

~Iater Depc,r.dent Patr.ways 

Fish Radon Plant Meat All Pa thwa ys' 

Nuclide mrem/yr fracto mrem/yr fract. mrem/y-r :ract. r:lrem/yi tract. mrem/yr .fract. mrem/yr fract. mrem/yr fracto 

eRa - 226 

Te-99 

O.ooos+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+CO O.OOOQ 

0.00:1£:+00 o.oobo 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO J.OOOO 

O.OOOE+OO 0.0000 

O.OOO~+OO 0.0000 

O.OOOE+CO 0.000.0 

O.OOOE+OO o.ooeo 

O.OOO2:+JO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

J.OOOE+OO 0.0000 

O.DOOE+OO 0.0000 

O.OO.OE+OO 0.0000 

o .·OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

4.821£-04 1. 0000 

0.000£'00 0.0000 

2.550E-21 0.0000 

3.542£-11 0.0000 

Th-232 

U-234 

U-235 

U-23a 

Total 

0.000£.00 o.oooe 

O.OOCE+OO 0.0000 

O.OOOE+OO 0.0000 

0.000£+00 0.0000 

0.006£.00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO a.bOoO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OObE+DO 0.0000 .O.OOOE+OO 0.0000 

0.600E.00 O.JOOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.998E-1S 0.0000 

O.O~OE+OO 0.0000 O.OOOS+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOS+OO 0.0000 0.000£+00 0.0000 4.821E-04 1.0000 

'Sum of all water independent and dependent pathways. 
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Summary : EGL Vadose Zone Analysis

File C:\RESRADFAMILY\RESRAD\WEC RAI 2YR 2MT.RA)D

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

As mrem/yr and Fraction of Total Dose At L = 1.000E200 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mremiyr fract.

Ra-226 1.805E-22 0.0000

Tc-99 0.000E+00 0.0000

Th-232 1.566E-20 0.0000

U-234 9.286E-29 0.0000

U-235 0.000E200 0.0000

U-238 4;101E-27 0.0000

Total 1.584E-20 0.0000

Inhalation

rtrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 .N0000

0.000EL00 0.0000

O.000E+O0 0.0000

O.O00E+00 0.0000

Radon

crem/yr fract.

4.820E-04 1.0000

0.'000E+00 0.0000

0.000E+00 0.0000

2.479E210 0.0000

O.O0002IO 0.0000

5.997E-17 0.0000

4.820E-04 1.0000

Plant

mrem/yr fract.

0.000E200 0.0000

0.000E200 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0. 000E+0 0.0020

O.O00E+00 0.0000

0 000oo300 0.0000

Meat

mrem/yr tract.

0.000F+00 0.0000

0.000E+00 0.0000

0.00021-00 0.0000

0.000E+00 0.0000

0.00O0200 0.0000

0.000-200 0.0000

0.O00E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.00O0400 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.C000

O.O000E00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.6OOE0+0 0,0000

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

As rnrem/yr and Fraction of Total Dose At t = 1.000OE00 years

Water Dependent Pathways

Wa'ter

Radio-

Nuclide mrea/yr fract.

Ra-226 0.00CE+00 0.0000

Tc-99 0.30OE+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.300E+00 0.0000

U-235 0.CO0E+00 0.0000

U-238 0.C00E+00 0.0000

Total 0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E=00 0.0000

0.000E+00 0.0000

O.O00E-00 0.0000

0.000E+00 0.0000

O.O00E-00 0.0000

0.0002+00 0.0,000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.O00E+00 0.0000

O.O0002+O 0.0000

O.O00E+00 0.0000

0.000±E00 0.0000

0.0.OOE-00 0.0000

0.O0OE-00 0.0000

0.00,3E-00 0.0000

Plant

nrem/yr fract.

0.000E+00 0.0000

0.O00E+00 0.0000

0.O00E+00 0.0000
0.O0002+00 0.0000
O.O0•E+O00 0.0000
0.000E+00 0.0000

0.0002+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.0006+O0 0.00oo

O.O00EO00 0.0000

O.O000E00 0.0000

0.0ooEý0o 0.0000

0.O000E00 0.0000

0.0001:.00 0,0000

Milk

mrem/yr fract.

0.000E+00 0.0000

O.000Eý00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.OOOE+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mren/yr fract.

4.320E-04 1.0000

O.000E00 0.0000

1.566E-20 0.0000

2.479E-10 0.0000

0.000E+00 0.0000

.5.997E-17 0.0000

4.820E-04 1.0000

'Sum of all water independent and dependent pathways.

• 

• 
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EGL Vadose Zone Analysis S'Jmm"ry 

file c: \RESRAD_FAMILY\RESRI\O\WEC RAI 2YP. 2MT. PJI.D 

Total Dose Contri::'uti.ons TD051::(i,p, t) for Individual 'Radionucli::les (i) and Palhw"y~ (p) 

As mrem/yr and fractio" of TOeal Dose At l = 1.000E'·00 years 

Ground 

Radi<>-

Nuclide mrem/yr fract. 

Ra-226 

Tc-99 

Th-232 

U-234 

U-235 

U-239 

Tot'al 

1. 805E-22 O. 0000 

O.OOOE+OO ~.OOOO 

1.566E-2~ 0.0000 

9.2861::-29 0.0000 

O.OOOE-OO 0:0000 

4,10IE-27 0.0000 

1. 584E-20 0.'0000 

Water !ndepe~dent P~thways (Inhalation ~xcl~des radon) 

Inhalation 

nrem/yr fracto 

O.OOOE+OO 0.0000 

O.OOOE+OO O.OOCO 

O.OOOE+OO 0.0000 

0.0001::+00 a .{)OOO 

0.0001;'00 O.COOO 

o. 0001::+00 ~ .. 0000 

O.OOOE+OO 0.0000 

Radon 

mrem/yr fract. 

4.820E-04 1.0000 

a .'OOOE+OO 0.0000 

0.0008+00 O.OO~O 

2.4798-'10 0.0000 

0.0008.00 0.0000 

5.9978-17 0.0000 

4.820E-04 1.0000 

Plant 

mrem!yr fracto 

O.OOOE+OO 0.0000 

0.000£'00 0.0000 

O.OOOE+OO 0.0000 

0.000£+00 0.0000 

0.0008+00. O. 0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

mrem/J.'c fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOF.,.OO 0.0000 

O.OOOE+OO 0.'0000 

O.OOOE+OO 0.0000 

O.OOOS·.OO 0.0000 

O.OOOE+OO 0.0000 

~lilk 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

0.0008+00 0.0000 

O.OOOE+OO 0.0000 

O.OOOf:+OO 0.0000 

O.OOOE+OO 0.0000 

O.O'C:OE+OO 0.0000 

Total Dose Cont.ributior,s 'fDOSE (i,? tl for: Indi.vid'.lal Radi.onuclides I i I and Pathways (pI 

As mrem/yr and Fract:on of Total Dose At t = 1.000E"OO years 

water 

Radio-

N~cli::le mrem/yr fracto 

Ra-226 O.OO:JE+OO 0.0000 

Tc"99 O.JOCE+OO 0.0000 

Th-232 O.COOE+OO 0.0000 

U-234 O.OOOE+OO 0.0000 

U-235 O.OOOE+OO O.~OOC 

U-23~ O.OOOE+OO o.oeoo 

fish 

mrem/yr :ract. 

O.OOOE+OO 0.0000 

o. OODEt 00 0 .. 0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE.OO 0.0000 

Water Dependent Path'hays 

Radon 

mrem/yr fracto 

O.OOOE+OO 0.0000 

O.OOOE+O~ 0.0000 

O.OOOE-OO 0.0000 

O.OOOE-OC 0.0000 

O.O.oOE-OO 0.0000 

O.OOOE-OO 0.0000 

Plant 

mrem/ yr fract . 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

0.0001':+00 0.0000 

0.·0001;+00 0.0000 

0.00.01':+00 0.0000 

O.OOOE+OO 0.0000 

Meat 

mrem/yr fracto 

O.OOOE+OO 0.0000 

0.0008.00 0.0000 

O.OOOE+OO 0.0000 

O.OOOE'OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

Milk 

mtem/yr fracto 

O.OOOE+OO 0.0000 

O.OOOE-OO 0.0000 

O.OOOE+OO 0.0000 

O:OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

Soil 

mrem/yr fracto 

O.OOOE+OO 0.0000 

O.OOOE+OO O.COOO 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

0 .. 0'001::+00 0.0000 

O.OOOE+OO 0.0000 

O.O·OOE+OO 0.0000 

All Pathwal's· 

mren/yr fracto 

Q.320E-04 1.0000 

O.OOOE+OO 0.0000 

1.566E-20 0.0000 

2.479E-10 0.0000 

O.OOOE+OO 0.0000 

5.997E-17 0.0000 

Total 0.0008+00 0.0000 O.OOOE+OO 0.0000 .o.OOOE~OO o.odo~ O.OOOE+OC 0.0000 0.0001::+00 o.oooe O.OOOE+OO 0.0000 4.820E-04 1.0000 

"Sum of all water independent 'and ctep'enctent pat,hways. 
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Summary EGL Vadcso Zone Analysis

File :C:\RESRAD FAI4LY\P.ESRAD\WEC RAI 2YR 2MT.FAD

Total Dose Contributions TDOS0(i,pt) for individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At: = 3.000+E00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fracL.

Ra-226 1.808E-22 0.0000

Tc-99 0.OOOE+00 0.0000

Th-232 6.239E-20 0.0000

0-234 4.919E-26 0.0000+

U-235 0.000,E00 0.0000

U-238 4.114E-27 0.0000

Total 6.257E-20 0.0000

Inhalation

mrem/yr fract.

0.000E+0C 0.0000

0.000E+00 0.0000

0.000.400 0.0000

0.000E+00 9.0000

0.000E+00 0.0000

0.000+E00 o.ooob

0.000E+00 0.0000

Radon

mrem/yr freet.

4.817E-04 1.000C

.O000E+00 0.0000

0.000E+00 0.0000

1.310E-09 0.C000

0.000E+00 0.0000

6.997E-16 0.0000

4.617E-04 1.0000

Plant

mremi/yr fract.

0.000E÷00 0.0000

0.0002±00 0.0000

0.000E+00 0.0000

0.000E0O0 0.0000

0.000E-100 0.0000

0.000±E00 0.0000

0.000E00 0.0000

Meat

mren/yr fract.

0.000E+00 0.0000

O.000E+00 0,0000

0.000E+00 0.0000

0.000E400 0.0000

0.000-100 0.0000

0.000E-400 0.0000

0.000+E00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

O.000+00 0.0000

0.0002+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.O00E+00 0.0000

0.0000+00 0.0000

0.O00E+00 0.0000

0.000+E00 0.0000

0.0002E00 0.0000

0.000E400 0.0000

Total Dose Contributions TDOSE(i,pt) for lndividual Radionuclides (i) and Pathways (2)

As mrem/yr and Fraction of Total Dose At t = 3.0000400 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

2 0.0002+00 0.0000

TC-99 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+0.0 0.0000

0-235 0.000E+00 0.0C00

U-238 0.000E+00 0.0000

Total 0.000=E00 0.0000

Fish

mrem/yr fract.

O.000E+00 0.0000

0.000*E00 0.0000

0.0002+00 0.0000

0.000E+00 0.0000

0.000E400 0.0000

O.000E+00 0.0000

0.000±E00 0.0000

Radon

mrem/yr fract.

O.OO0E+00 0.0000

O.OOEo00 0.0000

,0.000E+00 0.0000

0.OO0E+00 0.0000

0.000E200 0.0001

0.000E+00 0.0000

0.OOOE+00 0.o000

Plant

mresm/yr fract.

0.000E+00 ,0.0000

0.100E+00 0.0000

0.600E+06 O.o000

0.000Eo00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.0002±00 0.0000

Meat

mffem/yr frace.

0.000E+00 0.0000

O.00OE+00 0.0000

0.000E+00 0.0000

0.002E+00 0.0000

0.000E200 0.-000.

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E00 0.0000

0.000E400 0.0000

0.0002+00 0.0000

O.O00E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0,000E+00 0.0000

All Pathways*

mrem/yr fract.

4.817E-04 1.0000

O.O002E00 0.0000

6.239E-20 0.0000

1.310E-09 0.0000

O.000E+00 0.0000

6,997E-16 0.0000

4 817E-04 1.0000

'Sum of all water independent and dependent pathways.
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SUlilmary 

File 

Radio-

EGL Vades" Zor.e Analysis 

C: \R£5RAD_F!\NrLY\P.£SRAD\W£C RAI 2YR 2MT. EAD 

'fotal Dose Contributions TDCSF;(i.p.tI for: Individual Radionuclides (i) and Pathways' (pJ 

As mrem/yr and Fraction o( Total Dose At ~ ~ 3.000E~OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plar.t Meat Mil:':' 50:'1 

Nuclide rnrem/yr fracto mrem/yr fracto mren/yr fract.. mremiyc :ract. mrern/yr fracto rnrem/yr fracto mrem/yr fracto 

Ra-226 1.808£-22 0.0000 O.OOOE+OC 0.0000 4.817E-04 1.000e 0.000£+00 0.0000 0.0001':+00 0.0000 0.000£+00 0.0000 0.000£+00 0.000'0 

Tc-99 0.000£+00 0.0000 0.000£+00 0.0000 6.~00£+OO 0.0000 0.000£+00 0.0000 0.000£+00 0,0000 0.000£+00 0.0000 0.000£+00 0.0000 

'fh-232 6.239£-20 0.0000 O.OOOEfOO 0.0000 0.000£.00 0.0000 0.000£+00 0.0000 O.OOOEfOO 0.0000 O.OqOE+OO 0.0000 O.OOOE+OO 0.0000 

U-234 

U-235 

U-23S 

Tctal 

R<!ldio-

4.919£-28 0.0000' 0.000£+00.0.0000 1. 310E:-09 O. GOOD O. OOOE! 00 O. COOO O. oeo£! 00 0.0000 O. OOOHOO 0.0000 0.000£+00 0.0000 

O.OOOE~oa 0.0000 O.OOOS+OO o.ooeo O.OCOE+OO 0.0000 O.oeOE.OO O.COOO G.OOOE.ao 0.0000 O.~OOE+OO 0.0000 O.OOOE+OO 0.0000 

4.114E-27 a.OOCO O.OOOE+OO o.ooob 6.997E-16 0.0000 O.OOOE+OO 0.0000 O.OOOEfCO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

6.257£-20 0.0000 O.OOOE+OO 0.0000 4.817E-04 1.0000 0.000E400 0.0000 a.OODE+OO 0.0000 O.OOOE+OO 0.0000 O.OODEfOO 0.0000 

Water 

Total Dcse Contri.but.ions TDOSE(i.p.t.) fcr lndi ... iclual Radionuclicles (i) and Pat.hways (p) 

As mrem/yr and Fraction of Tota 1 Dose At t - 3. OOOE+OO yea rs 

Water Dependent Pathways 

Fish Radon Plant ['leat Nilk 

Nuclide mrem/yr fracto mrem/yr fracto mrem/yr f ract. mrem/yr fracto mr'em/yr fract.. mrem/yr fract. mrem/yr fracto 

~ 0.000"+00 O.qqoo 0.990£+00 0.0000 

O.OOOE···OO 0.0000 

O.OOOE+OO 0.0000 

0.0.08r:rOO 0.0000 

D.OOOE+OO .0.0000 

O.COQ£+OO 0.0000 

C.OOOI':+OO o.oooe 
0.0008+00 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

4.817£-04 1.0000 

0.000£+00 0.0000 Tc-99 0.000£+00 0.0000 

Th-232 O.ODOE+OO 0.0000 a.OOOE'OO 0.0000 ~.OOOE+OO O.O~OO O.dOCE,ob 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.oeoo 6.239£-20 0.0000 

U-234 

lJ-235 

U:'238 

Total 

O.OOOE+OO 0.0000 O.OOOE:+OO 0.0000 O.oOOE.ob 0.0000 O.OOO£rOO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.310"-09 0.0000 

a.OOOE+OO 0.0000 0.000£'00 O.COOO 0.000£+00 0.0000 O.oOOE.ob 0.0000 O.OOOE+OO 0.8000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

G.OOO£+OO 0.0000 Q.OOOE+OO O.DOOO O.OOOE+OD 0.0000 O.OOOE+OO 0.0000 O.OOOr:+OC 0.0000 0.000£+00 0.0000 6.997£-16 0.0000 

o.ooaE~OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+oa 0.0600 6.0COE+OO o.booo 0.000£+00 0.0000 O.OOOE+QO 0.0000 4.S17E-04 1.0000 

·~U~ of all water independent and depend~nt pathways. 
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Summary EGL Vadose Zone Analysis

File C:\RESRAD_F.A4ILY\RESRAD\WEC RAI 2YR 2MT.RAD

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

As mrem/yr and Fraction of Total Dcse At t = 1.000E001 years

Water independent Pathways (Tnhalation excludes'radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 l.B19E-22 0.0000

Tc-99 0.000E+00 0.0000

Th-232 2.346E-19 0.000.0

0-234 4.437E-27 0.0000

U-235 0.000E£00 0.0000

U-238 4.i51E-27 0.0000

Total 2.347E-19 0;0000

inhalation

mrem/yr fract.

0.000E+06 0.0Q000

O.OOOE+Oo 0.0000

O.OOOE+O0 6.000

0.000+E00 0.0000

0.000E+00 0.0000

O.O00±E00 0.0000

O.000E+00 0.0000

Radon

mrem/yr Tract.

4.807E-04 1.0000

0.00oEoo0 0.0060

0.000E-000 0.0000

1.172E-08 0.0600

0.000E-00 0.0000

1.856E-14 0.0000

4.808E-04 1.0000

Plant

mrem/yr ftact.

01.OOE+00 0.O00C

3.000E+00 0.0000

O.O00E-00 0.0000
0.000"E+00 0.'0000

O.OOOEýOO 0.0000
0.000E+00 0-.0000

.OOOE+00 0.0000

Meat

tmrem/yr fract.

0.000E+00 0.0900

0.000+E06 0.0000

0.000E4:00 0.0000

0.000E400 0.0000

0.000E+00 0.0000

0 000E+00 0.0000

0.000E+00 0.0000

Milk

mremi/yr Tract.

0.000E+00 0.0000

0.OOOE+O0 0.0000

0.000E+O 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mremryr Tract.

0.000DE00 0.0000
,.O00u+OO 0.o000
O.OOOE+00 0.0000

0.O00+O00 0.0000

0.000t+00 0.0000

0.000E+00 010000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways

Water

Radio.-

Nuclide mrem/yr fract.

Ra-226 0.000E000 0.0000

Tc-99 0.O0000400 0.0000

Th-232 0.000Ek00 0.0000

U-234 O.OOOE+00 0.0000

U-235 0.000E+00 0.0000

Un238 0.000t+00 O.000c

Total 0.000E+00 0.0000

Fish

mrem/yr tract.

0.0000C+00.0,000

0.O00E+00 0.0000

0.000E+00* 0.0000

O.000E+00 0.0000

0.600E.+00 0.0000

o. QOOE+±0 0.0000

0.000O-00' 0.0000

Radcn

mrem/yr Tract.

0.0OOE+00 0.0000

0.000E100 0.0000

0.00.OE#00 0.0000

O.000E+00 0.0000

0.0004E00 0.0000

O.O00E+00 0.0000

0.000E0-00 0 0000

Plant

mrem/yr fract.

.3000E+00,0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.000--400 0.000

0.O00E+00 0.0000

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000EI00 0.o000

0.0000±00 0.000

O.OO0E+00 0.0000

Milk

mrem/yr Tract.

0.0O06E00 0.9000

0.0.00E+00 0.0000

0.0O0E400 0.0000

0.OOOE400 o.oooo

b.OOOE+00 0.0000

0'. OOOE00 0.0000

0.O00E+00 0.0000

All Pathways*

mrem/yr Tract.

4.8070E-04 1.0000

0.000E+00 0.0000

2.346Eý19 0.0000

1.172E-08 0.0000

O.O00E+00 0.0000

1.856E-14 0.0000

4.808E004 1.0000

*Sum of all water independent and dependent pathways.
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EGL Vadose Zone Analys is. Summary 

Hie C: \RESRAD_"Al-lILY\R£SRAD\WEC FAT 2YR 2MT. RAD 

• Total Dose .Contributions TDOSE !i,p, t) 'for Incividual Radionucliaes Ii) and Pathways Ipi 

As mrem/yr. and Fraction of Tota: Dose At t =. 1.OOO~+O] years 

Water Independer.t Fath'.;ays !Inhalation excludes "radon) 

Ground tnha i.a t ion Radon Plant Meat Milk Soil 

Radio-

Nuclide mrem/yr fracto mrem/yr tract. mrem/yr "fract,. mrem/yr fracto mrem!yr fracto mrem/yr tract.. mrem/yr fract. 

Ra-226 1..819E-22 0.0000 O.OOOE+OO 0.00)0 4.807E-04 1.0000 0'.000,E+90 o.oeoo O.OOOE+OO 0.0:)00 O.OOOE+OO 0.0000 '0.000£,+00 0.0000 

Tc-99 0.000£+00 0.0000 0.000£+60 0.0000 O.OOOE+OO o.o~bo 0.000£+00 0.0000 6.000E+06 0.0000 O.OOOE+OO 0.0000 O.OOO~+OO 0.0000 

Th-232 2.346E-19 0.0000 O.O~OE+OO ~.o060 O.OODE.OD o_oobo O.800E\00 0.0000 O.OOOE+OO 0.0000 0.000£+b6 0.0000 0.000£+00 0.0000 

U-234 4.417E~27 0.0000 0.000£+00 O.OO~O 1.172E-08 b.oooo 0.006£+00 o.~ooo 0.000£<00 0.0000 0.000£+00 0.0600 6.0bo£+00 0.0000 

U-235 

U-238 

Total 

Radio:-

O. OOOE ;QOO. 00000. OOOE+OO O. 0000 0 .0:;0,:+00 '0.0000 Q. OOOE lao 1),0000 O. OOOE+OO O. 00.00 0.0008+00 0,0000 O. OOOE+OO 0.0000 

4.~58E-27 0.0000 O.OOOE+OO O.COOO 1.856£-1~ O.OOCO 0.060£+00 0,0000 0.0008tOO 0.0000 0.000£+00 0.0000 0.000£+00 0:0000 

2.347E-19 ~,ODOO O,OOOE+O~ 0.0000 4.8088-04 1.0000 O.00QE1DO o.bbao O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 

Water 

Total Dose Contrlb'otior,s TDOSE I·LV, ti [or Individ'jal Radionucli'des Ii) and pathw~ys (P) 

As mr~m/yr and Fraction of 70tal Ocse Po.t t =' :. 0008+01 ~'ears 

Water bep~ndent Pafhwa~s 

Fish Radcn Plant Meat Milk .',11 Pathways' 

• 

NUClide _m_r_e_m_l_y_t_ f ract . 

Ra-226 O.COOEOOO 0,0000 

Tc-99 6.COO~~OO 0.0000 

mrem/yr fracf . 

O.OOOEf'OO .0. 0.000 

0.0001::+0'0 0.0000 

mrem/yr fract, 

O,OOO':+GO Q. 0000 

0.0008+00 0.0000 

mremiyr fracto 

:1.000E+00 ,0.0000 

O.OOOE+OO 0.0000 

mrein/yr f ract . 

C.OOOE+OO 0 .. 0000 

0.00.0£+00 0.0000 

mrem/yr fracto 

o .OObE+OO 0 . .0000 

O.O;OOE+OO 0.0000 

mremj.yr fract. 

4.E07E-04 1.0000 

O.OOOE+OO 0.0000 

• 

Th-232 O.OOOE+OO 0.0000 O.O·OOE+OO· 0.0000 0.00.08+00 O.OOQOO.OOOE+OO 0,0000 O.OOOE+,O,O,O.OOOO O,OOOE+OO 0.0090 2.346E~19 0.0000 

U-234 

U-235 

U-.238 

Total 

O.OOOE+OO O.OOpo O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 a.OOOE+OO 0.0000 0.000£100 0.0000 1.1728-08 0.0000 

~.OOOE+OO O.oboe O.bOOEtOD 0;0000 0.000£+00 0.0000 O.DOOE+QO 0.0000 a.OODE.OO 0.0006 b.ooo£+oo 0.0000 O.OOOE+OO 0,0000 

a. OOOE+OO O. bobe O. OOOE+QC O. 0'000 o. OOOf;+OQ o. 0000 0, OOOE+,OO 0.0000 0, OOOE+OO 0.'0000 0".600E+00 O. 0000 1. 855E-14 0.0000 

0.000£+00 0.0000 O.OOOE~OO' 0:0000 O.OOO£~'OD 0.0000 O.OOOE+OO 0.0000 O.OGOI':+Oo O.cooo O.OOQE:+OO 0.0000 4-.808£':04 1.0000 

'Su~ of ali water independent and dependent pathways . 
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Summary EGL Vadose Zone Analys'is

File C:\RESRAD FAMILY\RESRAD\WEC RAI 2YR 2MT.RAD

Tota! Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)

As hmrem/vr and Fraction of Total Dose At t = 3.000E+01 veats

Water Independent Pathways (inhalation excludes rador.)

Radio-

Nuclide

Ra-226

Tc-99

Th-232

U-234

0-235

U-238

Total

Ground

mrem/yr fract.

1.852E-22 0.0O00

0.000E+00 0.0000

3.923E-19 0.0000

3.829E-'26 0.0000
.O.OOEtOo 0.0000

4.287E-27 0.0000

3.925E-19 0.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.00CE+00 0.0000

0.30CE9+0 0.0000

).O0CEO± 0.0000

0.O.OOEI:00 0.000i

0.00ý0E+00 0.00Q0

0.000E+00 0.0000

Radon

mrem/yr fract.

4.780E-04 0.9998

0.009OE00 0.0000

0.000E-00 0.0000

9.83E-09 0.0002,

0.000E+00 0.0000

4.542E-13 0.0000

4.781E-04 1.0000

Plant

irremn/yr fract.

O.O00E400 0.0000

0.000E+00 0.0000.

O.OOE.000 0.0000

0.O0009+000.O0000

0.000g+00 0.0000

O.O000E+00 0.0000

0.000E-00 0.0000

Meat

mrem/yr tract.

O.000+E00 0'.0000

O.OO0E+00 0.0000

0.000E900 0.0000
O.o00OE400 .o000
0.OOOE+00 0.0000

0.000Eý-0 0.0000,

0.003E-00 0.6000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.0009÷00 0.0000

0.600E+00 0.0000

Soil

mrem/yr fract.

O.O00E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.00tE+00 0.0000,

0.00E09•0 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for tndividual Radionuclides (i') and Pathways (p,

As mrem/ir and Fiaction Of Total Dose At t = 3.000E+01 years

Water Deoerdent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000'E+00 0'0000

Tc-99 0.OOOE+00 0.0000,

Th-232 0.000E+00 0.0000

0-234 0.000E+00 0.0000

U-235 0.0002E+0 0.0000

U-238 0 000E+C0 0.0000

Total O.000g÷00 0.0000

Fish

mremi/yr fract.

0. O0 00 0.0000

0.000E+00 0.0000

0.000E+00 0.000C

0..OOOE+00 0.0000

0.000±+00 0.0000

O.O00E400 0.0000

O.O000E+0 0.0000,

Radon

hrem/yr fract.

OO00E'0O 0.0000

0.000E-03 0.C0000

0.000E`00 0.0000

O.0O0E4O0 0.000b
O.O00E-00 0.0000

0.000E1.00 0.0000

0.000E+00 0.0000

Plan:

crem/yr fract.

0.O-ooýtco 0.0000

0.0,00E000 0.0000
0.O009'00 0.o000

0.000E+00 0.000

O,OOE400 0.0,000

0.O000E+O 0.0000

Q.000Eo0.0 0.0000

Meat

mrem/yr fract.

o0oooE+00 o.0.000

0.0006+00 0.0000

0A.0 -f00910 0.0000

0.000E+00 0.0000

0.0009±00 0.0000

0.0009E00 0.0000

0.000E*00 0.0000

Milk

mrem/yr fract.

0.000E+00 .00000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000±E00 0.0000

O.O000E00 0.0000

0.000-E00 0.0000.

0.0009+00 0.0000

All Pathways*

mrem/yr fract.

4.780E-04 0.9998

OO000E00 0.0000

3.923E-19 0.0000

9.883E-08 0.0002

0.O000E00 0.0000

4.542E-13 0.0000

4.781E-04 1.0000

*Sum of all water independent and dependent pathways.

• 

• 

i • 
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SUlilITlarj 

file 

Radio-

EGL Vados-e Zone An"aly·s"'is 

C:\RESRAD_fAMILY\RESR ... D\vJE;C RAI ZYP. 2MT.RAD 

Total Dose Contributions TDOSE(i,p, t) fcc Indi:Jidual Ra!=iionuclides (oj and Pathways (p) 

As ~rem!yr and Fraction o~ Tetal Doso At t = 3.000E+Ol ye~[s 

v-la:.er Indepe"ndcnt Pathwai'S (Inhalation .excludes rador.) 

Ground Inhalation Radon Plar:t, !·l"at !·1ilk Soil 

Nuclide mrem/yr fracto illr-e,m!yr f.ract. ,"rem/yf tract. mre:n/~{r f ract. Il}rem/yr fract. rnrem/yr fract', mI"em/YI" fracto 

Ra-226 1.SS2E-22 O.OOO~ O.OOOE+OO 0.0000 4.780E-04 0.9998 O.OOOE+OO D.OOaO O.OOdE+OO ~.OOOO O.OOOE+OO g.OOOO O.OOOE+OO 0.0000 

Te-9.9 O.OOOE+OO 0.0000 O.DOCE+~O 0.0000 'O.OOOE~OC 0.0000 O.OOOE+OO 0.0000 O.OOOE+QO 6.odao 6.090E+00 0.0000 O.OOOE+OO 0.0000 

Th-232 3.~23E-19 O.OOOQ a.JODE'pO O.OOOC O.OOOE-OD 0.0000 0.080E+00 0.0000 ~.bOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+Oa 0.0000 

U-234 

0-235 

U-;238 

1.829E~2j 0.0000 J.CODE+OO 0.9000 9.B83E-oe 0.0002' O.OOOEtOO O.DOOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O,OOOE+OO 0.0000 

O.OOOE+OO o.bpgo G.OOOErOO o.oeoo ~.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.000E+OO '0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

4:287E-27 0.0000 O.OO·OE+OO 0.0000 4.542E-130.000e 'O'.OOOE+OO 0.0000 O.OOOE+Oa 0.0000, O.OOOE+OO 0.0090 O.OOOE+OO 0.0000 

======= ======== 

Radio-

3.925E~l9 0.0000 O.OOOE+OO O.OOO~ 4.781E-04 1.0000 O.OOOE~Oa O.~OOO O.OO~E~OO 0.6000 O.600E+OO ~.OOOO a.OOCE"OO 0.0000 

Water 

Total Dose Contributions l'DOSE(i,p,t) fer Indi'JldualRadienuclides (i.) and Pathways (p) 

·As m[~m/yr and Fi~ction ~f Tbt~l Dose At t = 3.000£+01 years 

Water" Deper:dent Patt:ways 

fish Radon Plant [·leat I·ll I k All, Pathways' 

Nuclide mr~m/yr fract. mrerT)/yr fracto mrein/yr f:::act. "mrem/yr fract. mrem/yr fracto mrem/yr fracto mnim/yr fract. 

Ra-226 O. GOO'E+OO 0.0000 O.OO;OE+OO O. 0000 o .. OOOE+OO '0.0000 O.OODE+OO I). 0,000 9.000E+OO 0.0000 4.780E-04 0.9998 

Tc-99 O,OOOE+OO 0.0000- O.OOOE+OO 0.0000 O.QODE-Oo O.COOO O.OOOE+OO 6.dooo 0.0008+QO O.qOOD O.UODE+DO 0,0000 O.OOOE+OO 0.0000 

Th-232 O.OOOE+OO 0.0000 O.OO~E+OO o.oooe ·O.OOOEIOO 0.0000 O.OCbS'OD o.~600 p.bOOE<ob 0.0000 O.OOOE+OO OeOOOD 3.9~3E-19 0.0000 

U-234 

U-235 

0.0008+00 0.0000 0·. OOO~;+OO 0.0000 O. 060E~OO 0.0000 O. OOOE+OO 0.0000 9. OOOE+OO 0.0000 O. OOOE+OO 0.0000 9. SB3E-OB 0.0002 

O.OOOE+OO O~OOOO O.OOOE+OO 0.0000 O.OOOE-OO 0.0000 O.OOOE+OO 0.0000 O~OOOE+OC a.tooo O.OODE.OO 0.0000 O.OODE.OO 0.0000 

U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE>OO 0.0000 O.OODE-OP 0.0000 o.o~dE~oo 0.0000 O.OOOE~OO 0.0000, 4.S42E-13 0.0000 

==='---' 

Total O.DOOE-OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 a.oooE·Od 0.0000 d.OOOE:OO 0.0000 O.OOOE+OO 0.0000 4.781E-04 1.0000 

"Sum cf ·all water 'indepe"r.derit and depen"dent pathways. 
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Summary EGL Vadose Zone Analysis

File C:\RESRAD_FAMILY\PESRAD\WEC RAI 2YR 2MT.RAD

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

As Isrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide rrrem/yr fract.

Ra-226 1.969E-22 0.0000

Tc-99 O.000E+00 0.0000

Th-232 4.4"10E-19 0.0000

U-234 4.509E-25 0.0000

0-235 0.000-E00 0.0000

u-238 4.779E-27 0.0000

Total 4.412E-19 0.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

0.000E400,0.0000

O.O00E+00 0.o000

O.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

4.685E-04 0.9977

O.OO0E+00 0.0000

0.000E+00 0.0000

1.0?3E-06 0.0023

O.000E000 0.0000

1.628E-11 0.0000

4.695E-04 1,0000

Plant

mrem/yr trac-.

0.OOOE+00 0.0000

O.000E+00 0.0000
0.00bE+00 0.0000

0.OOOE+00 0.0000

0.000OE00 0.0000

0.000tE00 0.00.o0

0.000-E00 0.o0000

. Meat

mrer/yr fract.

0.000+E00 0.0000

0.000E000 0.0000

G.O00E+O0 0. 0 000

O.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OO0E400 0.0000

Milk

mrem/yr fract.

0,.000±E00 0.0000

O.O00E+00 0.0000

0.000E-00 0.0000

0.00QE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000dE00 0.0000

O.O00E+00 0.0000

O.OOOEtOO 0.0000

O.OOOE+00 0.0000

O.O000+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000E+00 0.0000

Tc-99 0.000E+00 0.0000

Th-232 Q.OOE+00 0.0000

U-234 0.000GE00 0.0000

0-235 0.OOOE-00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000Eý00 0.0000

0.0004E00 0.0000

O.000E÷00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E-00 0.0000

O.O.OOE+OO 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.000E+00 0,.0000

0.000E÷00 0.0000

Plant

mrem/yr fract.

0.0009+00 0.0000

0.0oOb00 0.0000

O.O00E+00 0.0000

0.0000-00 0.0000

0.000E00 0.0000

0.000-E00 0.0000

0.000E400 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

0.000±E00 0.0000

0.000E+00 0.0000

0.000E400 0.0000

0.0001E-00 0.0000

O.000E400 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

O.000E400 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+O0 0.0000

O.OOE+00 0.0000

O.00OE+00 0.0000

All Pathways*

mrem/yr fract.

4.685E-04 0.9977

0.000E+00 0.0000

4.410E-19 0.0000

1.073E-06 0.0023

0.000E+06 0.0000

1.628E-11 0.0000

4.695E-04 1.0000

*Sum of all water 'independent and dependent pathways.

• 

• 
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Summary EGL Vadose Zone Analysis 

file C: \RESRAD_F"AMILY\?ESRAD\I\EC ?AI 2YR 2MT .RAD 

Grcllnd 

Radi.o-

Total Dose Contr ibutions rDOSE (L p, t) for .1 ndi vidual Eadioriucl ides / iI ar,d Pathways (p) 

As rnrem/yr and Fraction of Total Dese At t = 1.000E+02 years 

Water Independent PathWd}"S nnhalatjon excludes radon) 

InhalCltion Radon Plant Meat [·lilk 

Nuclide rnrem/yr fract. mrem!yr' fract. mrem/yr fract. mrem/}'r fract.. mrem/yr fracto mrem!yc fracto 

Ra-226 

Tc-99 

Th-232 

U-234 

U':235 

U-23.8 

Total 

Radio­

Nuclide 

1.969E-22 0.0000 

O.OOOE+OO 0.0000 

4.4"10E-19 0.0000 

4.~09E:-25 0.0000 

o. OoO~:+OO o. COOO 

4.779E-27 D.DOOO 

4.412E-19 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO O.OO~O 

O.OOOE+OO 0.0000 

o. OeOE 100 ,0. 0000 

O.OOOE+OO 0.0000 

O.OOOE+OO C.OOOO 

O.OOOE+OO o.oooe 

4.685E-040.9977 

O.OOOE+OO 0.0000 

0.0001;;+00 C.OOOO 

1.0BE-06 0.0023 

O.OOOE+OO 0.0'000 

1.628E-11 0.0000 

4.695E-04 1:0000 

O.OOOE+OO 0.0000 

0.0001::+00 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO o.ooao 
O.DOOEtOO 0.0000 

O.OOOE+OO 0.0000 

O.OOOf:>OO O. '0000 

O.OOO}':·,OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO '0.0000 

0.000£+00 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.COOE+OOO.OOOO 

Total Dose Contributions TDOSE (·i f p, t) fer Individual Radionuclides (i) and Pathways (p) 

As nr~m/yr and Fraction of Total Dose At t = 1.000E+02 years 

~Iater 

mcem/yr frac~. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE~OC 0.0000 

O. OOOE·! 00 0.0000 

O.OOOE+OO 0.0000 

fist 

mrem/yc fract·. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

Radon 

mrem/yr fracto 

O.OOOE+OO 0.0000 

O.OOOE>OO 0.9000 

O.O.OOE+OO G. 0000 

O.OOOE+OO o.oeoc 
O.OOOE+()O 0.0000 

Plant 

mrem/yr fracto 

O. OOOE+OO 0 .. 0000 

0.0.008+00 0.0000 

O.OOOE+OO 0.0000 

O.OOOE,OO 0.0000 

O. OOOf:~OD 0.0000 

mrem/}'r fract. 

O.OOOE+OO 0.0000 

0.0008+80 0.0000 

O.OOOE+OO 0.0000 

Milk 

mrem/yr fracto 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOEIOO 0.0000 . O.OOOE+OO 0.0000 

O.OOOE+OO O.OOCO 0.0008+00 0.0000 

Soil 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOdE~OO 0.0000 

O.O·OOE+OO O. 0000 

O.OOOEIOO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

All Pa th·.a ;'s' 

mcem/yr fracto 

4.685E-04 0.9977 

O.OOOE+OO 0.0000 

4.410E-19 0.0000 

1.073E-060.0023 

O.OOOE+OO 0.0000 

Ra-22 ;; 

Tc-99 

Th-232 

U-234 

U-235 

U-238 O.OOOE+OO 0.0000 6.600E+OO 0.0000 O.OOOE>OO 0,0000 O.OOOE'OO 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 1.628E-11 0.0000 

Total a .. COOE+OO O. oeoo O. OOOE+OO 0.0000 O."OOOE+OO 0.0000 O. OOOE+OO O. 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 4. 695E-04 1. 0000 

'Sum of all w'"ter 'independent and dependent pathways. 
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Summary : EGL Vadose Zone Analysis

File C:\RESRAD FA]-IJLY\RESPAD\WEC RAI 2YR 2MT.RAD

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

As mremr/yr and Fraction of Total Dose At t = 3.0007+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226. 2.347E-22 0.0000

Tc-99 0.000E4•0 0.0000

Th-232 5.518E-19 0.0000

U-234 5.089E-24 0.0000

U-235 2.660E-31 0.0000

U-238 6.714E-27 0.0000

Total 5.521E-19 0.0000

Inhalation

mren/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000±E00 0.0000

0.000E+00 0.0000

0.000±E00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

4.422E-04 0.0003

0.000E+00 0.0000

0.000E0O0 0.0000

9.590E-06 0.0000

0.000E00 0.0000

4.377E-10 0.0000

4.518E-04 0.0003

Plant

mrem/yr fract.

0.0000E00 0.C000

0.000E400 0.0000

0.O00E+0'0 0.o000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E400 0.0000

0.000E+00 0.0000

Meat

nrem/yr fract.

0.000E460 0.0000

0.000E+00. 0.0000

0.O0OE÷00 0.0'00d

0.000E÷00 0.0000

O.O00E+00 0.0000

0.OOOE7*00 0.0000

0.OOOE400 0.0000

Milk

mrem/yr fract.

0.0OOE+00 0.0000

0.000E+00 0.0000
0.O0000+00 0.0000

0.OOOE±O0 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000
0.000E400 0.0000

0.0000400 0.0000

Soil

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E400 0.0000

0.000±E00 0.0000

0.OOOE+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 = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

* a26 0.0000+00 0.0000

Tc-99 1.386E400 0.8134

Th-232 0.000E+00 0.0000

U-234 O.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 O.000E+00 0.0000

Total 1.386E+00 0.8134

Fish

mrem/yr fract.

0.000E400 0.0000

0.000E+00 0.00bO

0.0.0E+'O0 0.0000

0.0000E00 0.0000

0.000E+0.0 0.0000

O.000OE+0 0.0000

Radon

onem/yr fract,

0.O00E+00 0.-000

0.000E+0.0 0.0000

0.O00E.+00 0.0000

0.000±E00 0.0000

0.O0OE+00 0.0000

O.000E+00 0.0000

0.00E+00 0.0000

Plant

mrem/yr fract.

b.060EI00 0.6000

2.456E-01 0.1441

O.oooE+00 0.0000

0.000E+100 0.0000

0.00OE+00 0.0000

0.O00E+00 0.0000

2.456E-01 0.1441

Meat

mrem/yr fract.

O.o0oE+0o 0.o000

3.2 84E-03 0.0019

b.oooE+bo o.oooo

O.0000+00 0.0000

0,000E+00 0.0000

0.000=400 0.6000

3.284E-03 0.0019

Milk

mrem/yr fract.

0.000E+001 0.0000

6.867E-02 0.0403

0.0QOE+00 0.0000

0.000E+00 0.0000

O.0000+00 0.0000

0.O00E+00 0.0000

6.867E-02 0.0403

All Pathways*

mrem/yr fract.

4.422E-04 0.0003

1.704E400 0.9997

5.518E-19 0.0000

9.590E-06 0.0000

2.660E-31 0.0000

4.377E-10 0.0000

1.704E+00 1,0000

*Sum of all water independent and dependent pathways.
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Summary 

File 

EGL 'ladose ZOEe Analysis 

:::\RESRAD_FANILY\RESRAD\\~EC !,-AI 2Y? 2MT.RAD 

Total Dose Contributions TDOSE(i,p, t) for lndividual P.adionuclides (i) and Pathways (p) 

As mrem/yr ar,d Fraction of Total ,Dose At t = 3. OOOE+02 years 

Water Independent Pathxays (Inhalacion excludes radon) 

Ground I:1halation Hadon Plant Meat:. Milk 

Radio-

Nuclide mremi;,"r [ract. mrem/yr fract. mrem/yr fracto mreml yr f ract. mrem/yr fracto mrem/yr fracto 

Soil 

mrem/yr fract. 

Ra-226 2.347E-22 0.0000 0.006~+00 0.0000 4.422E-04 0.0003 O.OOOE'OO 0.0000 0.000E+60 0.0000 0.060E+00 0.0000 0.000E+06 0.0000 

Tc-99 0.060E+00 0.0000 O.OOOE+OO o.oooe o.boOE+oO 0.0000 O.OOOE'OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Th-232 5.518E-19 0.0000 O.OOOE+OO O.OOOG O.OOOE+OO 0.0000 0.060E+60 0.bb60 O.oOOE+ob 0.o~6d O.OOOE+OO o.oeoo O.OOOE+OO 0.0000 

U-234 5.089E-24 0.6600 O.OOOE+OO 0.6000 9.590E-06 0.0000 O.OOOE+OO 0.0006 O.OGOE+od o.oood O.OOOE+OO 0.0000 6.060E+00 0.0000 

U-235 2.660E-31 0.0600 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O,OOOE+OO 0.0000 O.OOOE+OO 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO o.dooo 

U-238 6.714E-27 o.oboo O.OOOE+OO 0.0000 4.377E-I0 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0006 

Total 5.52IE-19 0.0000 O:OOOE+OO 0.0000 4.518E-04 0.0003 O.OOOE+OO 0.0080 O.OOOEOOO 0.0000 O.OOOEOOO 0.0000 O.OOOE+OO 0.0000 

Radio~ 

Nuclide 

eRa-226 
Tc-99 

Th-232 

U-234 

1]-235 

1]-236 

Total 

Total Dos~ Corlt·r ibutioliS TDOSE: (i,,P, t) for IncH vi dual Eadionuc lides {i) and Pathways (p) 

As mrem/'{r and .racLor, o( Total Dose At L = 3. 000E+02 yeats 

mrem/yr fract. 

0.0001':+00 0.0000 

1.386E'~0 0.3134 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

1.386E+00 0.8134 

Fish 

rnrem/yr fract. 

O.OOOE+OO O.COOO 

O. O,OPE4 00 C •. oobo 

O. dOOE+QO 0 . .0000 

O.OOOEIOD 0.0006 

O.OOOE+OO 0.0000 

:;.000::+00 0.0900 

O.OOOE+OO 0.0000 

Water Dependent Pathways 

Hado" 

mr,em/yr' fract. 

O.OOOE+OO 0.0000 

O. OOOE+O:O 0.0000 

O.o'OOE+OO 0.0000 

a.OOOEIOO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.dOOE+OO 0.0000 

Plant 

mrem/yr fracto 

b. Oo'OEI 00 0.6000 

2.456E-Ol 0.1441 

b.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

9.00'OE+OO 0.0000 

O.OOOE+OO 0.0000 

2.456E-OI 0.1441 

Meat 

ml-em/yr fract. 

a .,OOOE+OO 0.0000 

3.234E-03 b.O~19 

O.OOOEHio 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOEIOO 0.0000 

3.284E-03 0.0019 

Milk 

mrem/yr fracto 

O.OOOE+O·O' 0.0000 

6 .. 867E-02 0.'0403 

O.Oo,OE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

6.867E-02 0.0403 

"Sum 'of all water independent and dependent pathways,_ 

• 

All Path'".ays* 

mrem/yr fract. 

4.422E-04 0.0003 

1.704EOOO 0.9997 

5.518E-19 0.0000 

9.590E-06 0.0000 

2.660E-31 0.0000 

4.377E-I0 0.0000 

1.704E+00 1.0000 
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Summary : EGL Vadose Zcne Analysis

File. : C:\RESRADFAMILY\RESRAD\W'EC RAI 2YR 2MT.RkD

Total Dose Contributions TOOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)

As mrem/yr and Fractiorn of Total Dose At t = !.0OE+023 years

Water Independent Pathways (inhalation excludes radon)

Ground

Radio-

Nuclide rsremiyr fract.

Ra-226 4.336E-22 0.0000

Tc-99 0.000E-00 0.0000

Th-232 1.209E-16 0.0000

0-234 1.278E-22 0.0000

0-235 3.052E-30 0.0000

0-238 3.876E-26 0.0000

Total 1.210E-18 0.0000

Inhalation

mrem/yr fract.

0.000E+0O 0.0000

0.0002+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E÷00 0.0000

0.000E00 0.0300

0.000E-00 0.0000

Radon

mrem/yr fract.

3.636E-04 0.2064

0.000E+00 0.0000

0.000E+00 0.0000

1.072E-04 0.0609

0.000E-00 0.0000

1.662E-08 0.0300

4.708E-04 0.2673

Plant

mrem/yr fract.

0.0004E00 0.0000

0.000E400 0.0000

0.000E400 0.0000

0.000E400 0.0000

0.000E400 0.0000

0.000E+00 0.0000

0.300E-00 0.0000

Meat

mrem/yr fract.

0.0004E00 0.0000

0.OOOE400 0.0000

0.000E+00 0.0000

0.000+E00 0.0030

0.OOO00 0.0000

0.000E+00 0.0000

O.O000EO0 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,0002±00 0.0000

0.002E+00 0.0000

0O'OO0E400" 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.002E+00 0.0000

0.OOOE400 0.0000

0.000E+00 0.0000

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

As mkem/yr and Fraction cF Total Dose At t = 1.000EC3 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

0.000E400 0.0000

Tc-99 1.050.-03 0.5961

Th-232 0.000.E.00 0.0000

U-234 O.000E400 0.0000

U-235 0.0004E00 0.0000

U-238 0.000E+00 0.0000

Total 1.050E-03 0.5961

Fish

mrni/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

3.000E400 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0002+00 0.0000

0.000o46d 0.0000

Radon Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

6.000E+00 0..0000

O.OO0E+00 0.0000

mremr/yr fract.

O.O00E400 0.0000

1.860E-04 0.1056

0.000E400 0.0000

0.000E+00 0.0000

O.o000O--0 0.0000

0.006E•00 0.0000

1.860E-04 0.105'6

Mea t

mrem/yr fract.

0.000E+00 0.0000

2.487E-06 0.0014

0.000E+00 0.0000

0.000E+00 0.0000

3.000E+00 0.0000

0.000E400 0.0000

2.48'-E~06 0.00"4

Mil2k

mrem/yr fract.

O.OOE00 0.0000

5.201E-05 0.0295

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

5.201E-05 0.0295

All Pathways*

mrem/yr fract.

3.636E-04 0.2064

1.291E-03 0.7327

1.209E-18 0.0000

1.072E-04 0.0609

3.052E-30 0,0000

1.662E-08 0.0000

1.761E-03 1.0000

*Sun of all water independent and dependent pathways.
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Summary 

File 

• 
Radio-

EGL Vadose Zone Analysis 

C: \F.ESRAD:..,FAMI LY\RESF.AIl\I'JEC RAI 2Yp. 2MT. RAD 

Ground 

Total Dose Contributions 'I'1l0SE(i,p,tl for Individual Radicnuclides (i) and Pathways (p) 

As mrem/yr and Fractior, of Total Dose At t = 1.000E+03 years 

Water Independent ?a~hways CIn~alation excludes radon) 

Inhalation Radon Plant ['leat 

Nuclide mre·mi yr fract. mrem/yr fracL. f':\remiyr fracto mrem/yr fracto mrem/yr. fracto mrem/yr fract. 

Soil 

mrem/yr fracto 

Ra-226 4.336E-22 0.0000 O.OOOE+O~ 0.0000 3.636E-04 0.2064 O.OOOE+OO 0.0000 O.OCOE+QO 0.0000 O.OOOE+~O 0.0000 O.OOOE+OO 0.0000 

Tc-99 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 9.0000 O.OOOE+OO 0.0000 

Th-232 1.209E-16 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOEfOO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O,OOOE+OO 0.0000 

U-234 1.278E-22 0.0000 O.OOOE+OD 0.0000 1.072E-04 O.~609 O.OOOE'OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+QO 0.0000 O.OOOE+OO 0.0000 

U-235 3.052E-30 0.0000 O.OOOE+OO 0.0000 O.OOOE·OO OcOOOD O.OOOE'OO 0.0000 6.000EtOO 0.0000 O.OGOE+OO 0.0000 O.OOOE+OO 0.0000 

U-238 3.876E-26 0.0000 O.OOOE>OO 0.0000 1.662E-08 0.0000 O.OOOE+OD 0.0000 O.OOOE+OO 0.0000 O:OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 1.210E-18 0.0000 O.OOOE~OO 0.0000 4.70BE-04 0.2673 O.OOOE+OO 0.0000 O.OdOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

h'ater 

Radio-

Total Dose Cohtributicns TDOSE(i,p,t) fa: I~dividu~l Rad!onuclides (I) and Pathways (pI 

As mkem/yr and Fractiori cf Total Dose At t = 1.0CO£4-03 years 

Water Depecdent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract.. mrcnly;: fracto mrem/yr fract. mrem/yr [ra::t. mrem/yr fracto mrer.l/yr f(act. 

Tc-99 

Th-232 

U-234 

U-235 

U-238 

O.OOOE+OO 0.0000 

1.050t~-03 0.5961 

O. OCOE·' 00 O. 0000 

O.OOOEfaO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.COOE+DO 0.0000 

O.COOE+OO 0.0000 

O.OOOHOO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

6.000E+00 0 .. COOO 

a.OOOEfOO 0.0000 

1.660E-04 0.1056 

O.OOOEIOO 0.0000 

0.000<;+00 0.0000 

O.OOOE:+OO 0.0000 

0.0008+00 0.0000 

O.OOOE+OO 0.0090 

7..487E-06 0.0014 

O.OOOE+OO O.OOOp 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O. OOOE;" 00 O. 0000 

O.OOOE+OO 0.0000 

5.201E-05 0.0295 

O.COOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

mrem/yr fracto 

3.636E-04 0.2064 

1.291E-03 0.7327 

1. 209E-18 0.0000 

1.072E-04 0.0609 

3.052E-30 0.0000 

1.6621:-08 0.0060 

Total 1.050E-03 0.5961 ~.dOOE+6d 6.0000 O.OCOE+OO b.DOOO 1.860E-04 0.10~6 2.4818-06 0.0014 5.201E-050.0295 1.7EIE-03 1.0000 

·Sum of all water :ndependent and dependent pat~ways. 
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EGL Vadose Zone Analysis-

C:\RESRA0_FANMILY\RESRAD\WEC RAI 2YR 2MT.RAD

Dose/Scurce Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributicns indicated

Parent Product Thread

(i) (j) Fraction

DSR(j,t) At Time in Years (mrem/yri/lpCi/u)

O.000E400 1.600E+00 3.0001E00 1.0001+0! 3.000±E01 1.000E±C2 3.000EI02 1.003E+03

Ra-226+c*

Ra-226±D)

iRa-226±I1

Ra-22 6-0

Ob-210-D.

EbSR (j)

1.000E+00 1.928E-02

1.OOSE-O0 4.02"E-32

1.92'E-02

I.928E-02

I. 192E-31

1 . 928E-02"

1.927E-02

2.70CE-31

1. 927E-02

I.923E-02

7.380E-21

1.9237-02

1.912E-02 1.874E-02 1.769E-02 1.454E-02

1.667E-30 2,837E-30 3.738E-30 8.329E-30

1.912E-02 1.874E-02 1.769E-02 1.454E-02

Tc-99 Tc-99 1.000E+00 0.000E+00 0.000E+00 0.300E400 C.000±E00 0,000E400' 0.000E±00 2.524E+00 1.912E-03

Th-232

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-234

U-234

U-235+D

U-235+±

U-235+D

u-235+D

.U-238

Th-232

Ra-228+D

Th-2284D

ZDSR (j)

U-234

Th-230

Ra-226+D

Pb-210+D

ZDSR (j)

U-235+D

Pa-2"31

Ac-227+D

TDSR (j)

1 .000E+00

1.000E+00

1. 00E+03

1. OOOE+00

1. OOOE+00

1. 00E+00

1.000+E00

1. 000E+00

1 000E+00

1. 0001t00

.0. 0O0E÷00

1. 508E-24

8.501E-20

8.5021-20

0.000E-00

0.. O000EO0

1.254E-1I

1.3131-41

1.254E-1-l

1.59iE-39

5. 881E-3'9

3.844E-35

3.845E-35

O.000E+00

4.300E-24

5.221E-19

5.221E-19

o . 000Et0

3. 990E-24

2 .,080E-18

2.080E-18

0,000+E00 0.000E÷00

0.0004E00 0.OOOE-00

6.775E-I1 4.638E-10

1.959v--40 2.259E-39

6.7751-11 4.638E-i0

1.595E-39 1.603E-39

1.768E-38 4.141E-38

2.670E-34 1.387E-33

2.670E-34 1.3,88E-33

0.0001±00

1.8961-23

7.819E-18

0.000+E00

0.000+E00

4.149E-09

5.744E-38

4.149E-09

1.630E-39

1.260E-37

1.169E-32

1.169E-32

0. 000E-00

2.652E-23

1. 303E-I7

1.308E-17

0. 000E+00

0. 000E+0o

3.. 498E-08

1.256E-36

3.498E-08

1.701E-39

3.810E-37

8.424E-32

8.424E-32

0.000+E00

3.067E-23

1.470E-17

1.470E-I7

0.000E400

4.054E-23

1.939E-17

1.839E-17

0.000E400 0.000E400

0.000E+00 0.000E+00

3.798E-07 3.395E-06

3.310E-35 5.743E-34

3.798E-07 3.395E-06

2.024E-39 3.276E-39

1.445E-3,6 6,463E-36

6.057E-31 3.224E-30

6.057E-31 3.224E-30

0,000E+00

1.140E-22

4.03!E-17

4.031E-17

0.000E+00

O.000E+00

3.794E-05

2.017E-32

3.794E-05

1.767E-38

8.803E-35

3.699E-29

3.699E-29

U-238 5.400E-05 0'.000100 + 0.0001E00 0.000E+00 C.000E+00 0.0000E+0 0.000E+00 0.00OE+00 0.0001+00

U-238+D

U-238+D

U-2380D

U-238+D0

U-238+D

U-238+D

U-238+D

U-234

Th-230

Ra-226+D

Pb-210+D

ZDSR(j)

9.999E-01

9. 999E-01

9.999E-01

9.999E-01

9.999E-01

9.099E-,27

0.000E+00

0:.000E'+00

8.865E--1

0.00OE+00

8.885E-19

9.113E-27 9.141E-27

0.0007+00 0.000-E00

0.0001E00 0.000-E00

1.333--16 1.555E-15

0.000v+00 5.605E-45

1.333E-16 1.555E-15

9.240E-27

0.000E+00

0.O0001±00

4.125E-14

4.358E-43

4.125E-14

9.5127E-27

0.000E+00

0.O00E+00

1.009E-12

2.836E-41

1.009E-12

1,060E-26 1.440E-26

0.000E400 0.000E+00

0.000±E00 0.000E+00

3.618E-11 9.728E-10

2.644E-39 1.505E-37

3.618E-11 9.728E-10

4.208E-26

0. 000E• 00

0.000E+00

3.694E-08

1.903E-35

3.694E-08

The DSR includes contributions from asscciated (half-life S 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.50CE101 mree/yr

Noiclide

(i) t= 0.003E100 1.0O00E00 3.000±E00 1..103E+01 3.000E+01 !.000E+02 3.0001+02 1.000E+03

Ra-226 1.2961E03 1.291E±03 1.298E+03 1.'303El03 1.3C81±03 1.334E+03 1.413E403 1.719E+03

Tc-99 11.697E110 11.697E+10 '1.697E+10 '1.697E,10 '1.697'E10 '1.697E+10 9.901E±00 1.308E+04

Th-232 *1.097E+05 11.097E+05 '1.097E+05 *1.097E+05 '1.097E+05 "1.097E+05 '1.097E+05 *1.097E+05

U-234 *6.247E+09 '6.247VE09 *6.247E+09 6;025E-09 7.146E408 6.583E+07 7.365E+06 6.589E+05

U-235 *2.16iE+06 *2.161E+06 "2.161E4.06 *2.161E+06 *2.161E+06 !2.161E+06 '2.161E06 *2.16!E+06

U-238 *3.361E-05 '3.361E+05 *3.3811+05 '3.361E105 '3.361E+05 *3.3610±05 "3.361E±05 '3.361E+05

-At specific activity limit
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Summary 

file 

Parent 

EGL Vadose 7.on~ ".nalysis 

c: \RESRJ\C_fAMrLY\RI::SRAD\~IEC RAr 2YR 2I1T.RAD 

Oose!Scurce Ratios Summed Over All Pachways 

Parent and Pr:o.;~ny Principal Radionu::lide ::cntr-ibuticns Indicated 

Product Thread DSR(j,t) At Time in Years 'mrem/yr) / (pei/g) 

(j) fraction .o.OOOE+OO 1.0'00£+00 3.000E'00 1.000StOl 3.000F;"'01 1.000t+G2 3;000E,02 1.00~E+03 

---- ---- ---- ---- ---- ---- ---- ----
Ra-226+~ Ra-226-D 

Ra-226+D Pb-2iO"D 

Ra-226+D EDSR(j) 

1.0ob~~oo 1.92SE-02 1.928E-02 1.927E-02 1.923E-02 1.912E-02 1.87q£-G2 1.769E-02 1.45QE-02 

1.000E"00 4.023E-32 1.192£-31 2.70€E-31 ,.380£-31 1,667E-30 2.837E-30 3.738E-30 8.329E-30 

1.9isE-02 1. 9'28£-OZ' 1. 927E-02 1.923E-n 1.912E-02 1.87Q£-C2 1.769E-02 1.454E-02 

Tc-99 

Th-232 

Th-232 

Th-232 

Th-232 

U-234 

U-234 

U-234 

U-234 

u-234 

U-235+D 

,U-235+D, 

U-235+D 

U-235+D 

Tc-99 

Th-2.32 

Ra-228+D 

Th-228+D 

l:OSR (j) 

I.DOO£~OO b.ooo~+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+06 0.000£+00 2.524£+00 1.912E-03 

l.boDE+OO b.OOOE+OO O.OGOE+QO O.oOOE.ob O.OOOE+OO O.aOOE+DO 0.000£+00 0.000£+00 O.OOOE+OO 

1.000E+00 l.sb8E-24 4.300E-2Q 8.990E-24 1.8~6E-23 2.6~2E-2J 3.b17E-23 4.0S4E-23 1.140£-22 

1.00aE+0~ S.501E-20 5.2218-19 2.980E-18 7.819E-18 1.303E-17 1.470E-17 1.339E-17 4.031E-l1 

8.501~-20 5.221E-19 2.080E-18 1.819E-18 1.308E-17 1.470£-17 1.839E-17 4.031E-17 

U-234 1.000£+00 O.OriOE+OD D.OOOE+OO O.OOOE-OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+PO O.OOOE+OO 

Th-230 1.000£+00 Q.003E+ob O.OOOE+OO O.OOOE·OO C.OOOE+OO 0.000£+90 O.ODOE+OO o.boo£+oo 0.000£+00 

Ra-226+D 1.000£+00 i.254E-11 6.775E-l1 4.533E-IO 4.149E-09 3,.493E-08 3.798E-07 3.395F:-06 3.794E-05 

Pb-210+0 1.000E+00 i.31JE-41 1.959E-40 2.259E-39 5.744E-38 1.256E-36 3.310E-35 5.743E-34 2.017E-32 

EDSR(j) 

U-235+D 

Pa-i31 

Ac-227+D 

r.DSR (j) 

1.254£-ll 6.77S~-11 4.638E-io 4.149E-09 3.498E-08 3.798E-D7 3.39~E-06 3.794E-05 

1. OOOE+OO 1. 59iE-,39 1. 595;::-39 1. 603£-39 1. 630£-39 1. 71 OE-39 2.024£-39 3.276£-'39 1. 767E-38 

1.000E+00 5.~8iE-~9 1.768£-38 4.141E-39 1.260E-37 3.310E-37 1.445E-36 6.463£-36 8.803E-35 

i.oOOE.OO 3.844E-35 2.670;::-34 1.367£-33 1.169E-32 8.424£-32 6.057£-31 3.22~~-30 3.699~-29 

3.845E-35 2.670E-.34 1.3.88E-33 1.169£-32 8.424E-32 6.057E-3.1 3.224 .. -30 3.699E-29 

.U-238 U-238 5.400E-05 ~.oOOE+bc O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.0001':+00 O.OOO£tOO O.OOOE+OO 

i 

U-238+D 

U-238+D 

U-2::8"'D 

U-238+D 

U-2 38+ D 

U-238+D 

U-238+0 

U-234 

Th-230 

Ra-226+D 

Pb-210+D 

EDSF. (j I 

9.999E-Ol 9.099£-,27 9.1131':-27 9.141E-27 9.240£-27 9.';27E-27 1.060E-26 1.440E-26 4.208E-26 

9.999E-01 O.OOOE+OD G.OOOE+CO O.OOOE-OO 0.0001':+00 O.OOOE+OO O.OOOE{OO O.OOOE+OO O.OOOE+OO 

9,999£-01 O:OOOE+OO 0.0001':+00 O.OOOE+OO 0.000£+00 O,OOOE+OO 0.000£+00 O.OOOE+OO 0.000£+00 

9.999E-Ol 8.885E-19 1,333;::-16 1.555E-15 4.125£-14 1.009E-12 3~618E-11 9.728E-I0 3.694E-06 

9.999E-Ol O.OOOE+OO O.OOOE+CO 5.605£-45 4.356E-43 2.836£-41 2.644£-39 1.505£-37 1.903£-35 

8.885E-19 1.3331':-16 1.5551':-15 4.125E-14 1.009£-12 3.618E-l1 9.728E-I0 3.694E-06 

The DSR intludes coritributions from asscciated (half-life' 180 days) daughters . 

N'.iclide 

(i) , 

Ra-226 

Tc-99 

Th-232 

U-23' 

U-235 

U-238 

. Single Radionuclid~ Seil Guideli'nes G(i, t) in pCi/g 

Basic Radiation Dose Limit = 2.50CE"01 mrem/yr 

t= O.OOOE>OO 1.000E+00 3.0008+00 L.30~E+Ol 3.000E+Ol 1.000E~02 3.UOOEt02 I,OOOE+03 

1. 29'6£"03 1. 297E+OJ 1. 298£+03 1.'300E+03 1. 3C8E;,,'03 1. 334E+03 1. 413E, 03 1. 719E+03 

'1.697E+I0 '1.697E+I0 '1.697£+10 '1.697E·I0 '1.697E.I0 '1.691E+I0 9.90::E+OO 1.303£+04 

'1.097ET05 '1.097E+05 '1.097S+05 '1.097E+05 '1.097E+05 'j.097E+05 '1.097E+05 '1.097E+05 

'5.247E+09 '6.241E+09 '6.241E+09 6;Q25E+09 7.1Q6E+Oa 6.583E+07 7.365E+06 6.589£+05 

'2.161E+06 '2.161£+06 '2.151£>06 '2.161E+06 "2.161E+06 !2.161E+06 '2.161E'06 "2.161E+06 

'3.361E-05 '3,3'lE+05 '3.~61£+05 '3.361£.05 "3.361E+05 '3.361E+05 *3.361E+OS '3.361E+05 

• 'At specific activity limit 
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Summary EGL'Vadose Zone Analysis

File : C:\RESRADFAMILY\RESRAD\WEC RAI 2YR 21NT.RAD

Summed Dose/-Source Ratios DSR(i,t) in (mrem/yr)I'pCi/g)

and Sing-le 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 = 2ý46.'9 i ,5 years

Nuclide Initial ýmin DSR(i, tmin) G(i, tmin) DSRf-i,tmax) Gji,tnax)

i (pCi/g) (year~s) tpCi/g) {pCi/g)

Ra-226 2.50OE-02 0.000E400 1.928t-02 1.296E+03 1.796E-02 1392E103

Tc-99 6.75OE-01 246.9"± 0.5 4.341E+60 5.759E+00 4.341E+00 5.759E+00

Th-232 3.000E-02 1.000E+03 4.031E-17 *1.097E+05 1.733E-i7 11.097E+05

U-234 2.825E-00 I.000E+O3 3.794E-05 6.59,9+05 2.301E-06 i.0i6E+07

U-235 8.250E-02 !.0OOE+03 3.699E-29 *2.1611*06 2.371E-30 12.161 E+06

U-238 4.500E-0i 1.000E+03 3.6941E-08 *3.3661-tE5 5.421E-,0 -3.36iE+05

ýAt specific activity "limit

-----~---------.----,- .. 
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Sumnar'; 

File 

• 
EG1'V~dos. Zone Anilysis 

C:\RESRAD_FAMrLy\RESRAD\~]EC RAI 2YR 2N~.RAD 

Sunmed Dose/Souce Ratios DSR(i,t) in (mrem/yr)/ (pCiIC;:> 

and"Si~gle R~dion~clide SolI Guidelines G(i,t~ in pCi/g 

at trnin time of mi!1imuM. single [adiom..:.c~·ide sO,i 1 guideline 

aDd at tma.x = tim~ of maxlmun total :lese = 2A6.'9 ± q.5 ye~=s 

Nt:clide Initial tmin C'SR Ii, tmin) G Li, tmin) DS}3(i,tmax} 

( ij IpCi/g) (years) (pCi/g) 

Ra-226 2. 500E~02 O.OOOE+OO 1.92SE:-02 1. 296E+,C3 1. 796E-02 

Tc-99 6.750E-Ol 246.9' ± 0.5 <1.341E+00 5.759E+80 <1.341E+OO 

Th-232 3.000E-02 1.000E+03 4.031E-17 '1.097E+05 1.733E-17 

U-234 :2. 825~>OO i . 000£+0.3 3.794£-05 6.59,9E+:l5 2.301£-06 

U-235 8.2;;0£-02 1.000£+03 3.699E-29 *2..161E+G6 2.371E-30 

U-238 4.500E-01 1.000E+03 ".694E-08 *j..36lE+05 .5.421E-lO 

·At sp~::L:ic activity 1 i mit 

• 

G ti, tnax) 

(pCi/g) 

1. 3 92£+0 3 

5.759E+OO 

'1 .097E+O~ 

1.096£+07 

'2.1.61E+06 

>3.36iE:+OS 
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Summary EGL Vadose Zone Analysis

File : C:\RESRADOFAMILY\RESRAD\WEC RAI 2YR 2MT.RAD

individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

ij) (i)

DOSE(j,t), mrem/yr

t= 0.000E-00 1.0O0E+00 3.008E+00 1.000E+01 3-.000E+0-1 ,.000E+02 3.000Ei02 1.000E+03

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Ra-226 1.00OE+00

0-234 1.000E+00

0-238 9.999E-01

EDOSE(j)

Ra-226 1.000E+00

U-234 1.00DE+00

0-238 9.999E-01

TDOSE(j)

4. 821E-04

3.542E-11

3.998E-18

4. 821E-04

0.000E+00

0.000E400

0.000E+00

0;000E+00

4.8208-04 4.817E-04

2;479E-i0 1.310E-09

5.997E-17 6.997E-16

4.920E-04 4.817E-04

0.000E+00 0.000E-400

0.000E+00 0.000E+00

0,000E+00 0.000E400

0.0O00 0.0000E+00

4. 90"7-04

1."728-08

1.856E-14

4.803E-04

0. 000E., 00

0.000E-1 00

O.000E800

0.030E+00

4.780E-04

9.883E-08

4.542E-13

4.7BIE-04

4. 167E-32

0.000E+00

0.000E400

4.167E-32

4.685E-04 4.422E-04

1.073E-06 9.5908-06

1.628E-11 4.3776-10

4.695E-04 4.518E-04

7.093E-32 9.346E-32

0.000+E00 0.000E+00

0.000E400 0.000F+00

7.093E-32 9.346E-32

3.636E-04

1.072E-04

1.662E-08

4.708E-04

2.082E-31

0.0008E.00

0.000E+00

2.082E-31

Tc-99 Tc-99 I.010E+00

5'h-232 Th-232 1.000E+00

Ra-228 Th-232 1.000E+00

Th-228 Th-232 1.000E+00

0.000F.400 '6,OOE-400 0 0. 0WE+00 0,000E+00 0.000E+00 G.000E000 1.704E+00 1.291E-03

0.000E+00 0000E+00 0.000E+000 0.000E+000 0.0008+00 0.0008±00 0.000±E00 0.000E+00

4.525E-26 1.290E-25 2:.697E-25 5.E89E-25 7.955E-25 9.051E-25 .2186E-24 3.419E-24

2.550E-21 1.566E-20 6.,239E-20 2.346E-19 ,3.923E-19 4.410E-19 5.518E-19 1.209E-18

U-234 U-234

U-234 U-238

U-234 EDOSE(j)

1.000E+00 -1.000E+O0

9.999E-01 0.000E100

0-.0018+00

1.000E+00 0.0008+00

9.999E-01 0.O000E00

0.000±E00

0.000E800

0.000E+00

0.000E+03

0.000E000

0 .000E+100

0.000E+00

0.000E+00 0.000E+00

0.000:+360 0.000E+00

0.0008+00 0.000E+00

0.000E+00 0.000E÷00

0.0008+00 0000E+00

0.000-E00 0.000E800

o.b00E+00

O.000E.±00

0.000E+00

0. O00E÷00

0.000U,00

0.000E+00

0.000E+00

0.000±E00

0.000E+00

0.000E+00
0.000E+600

0.000E-±00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000F+00
0.bOE+O0

0.000E+00

0.000E800

0.000E+00

0.0008+00

0.000E100

Th-230

Th-2 30

Th-230

U-234

U-238

EDOSE (j)

0-235 U-235 1.000E+00

Pa-231 0-235 1.000E-00

Ac-227 U-235 1.000E+00

0-238 U-238 5.400E-05

U-238 U-238 9.999E-01

U-238 ZDOSE(j)

0.000E+00 0.000E+00 '0.000E00 0.000E+00 0.000EO00 0.0008+00 0.000E+00 0.000E+00

0.000E±10 0.000E+00 0.0008±00 0.000E400 0.0008400 0.000E400 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00 0.OOOE-00 0.000±+00 0.000E+00 2.660E-31 3.052E-30

0.000E+00

4.095E-27

4. 095E-27

0.000E+00 0.000E+00 0.000E+0.0 0.000E+00

4.101E-27 4.114E-27 4.158E-27 4.287E-27

4.101E-27 4.114E-27 4;158E-27 4.287E-27

0.0008±00 0.000E+00 0.000E+00

4.772E-27 6.482E-27 1.894E-26

4.772E-27 6.4828E-27 1.894E-26

THF(i) is the thread fraction of the parent nuclide.

• 

• 

• I 
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Summary 

File 

EGL Vadose Zone Analysis 

c: \RESRADJAMlLY\P.ESRAD\WEC RAT 2YR 2t1T. RAD 

Nuclide Parent THF(il 

ij) (i) 

------
Ra-226 Ra-226 1. OOOE+OO 

Ra-226 U-234 1.000E+00 

Ra-226 U-238 9.999E-Ol 

Ra-226 EDCS£ Ii) 

Pb-210 Ra-226 1.000E+00 

Pb-210 U-234 1.OOOE400 

Pb-210 U-238 9.999E-01 

Pb-210 loDOSE (j) 

Tc-99 Tc-99 1".OOOE+OO 

Th-232 Th-232 1.0·00E+00 

Ra-228 Th-232 L OOOE+OO 

Th-228 Th-232 1.00CE+00 

1J-234 U-234 1.000E+00 

U-234 U-238 9.999E-01 

U-234 L:DOSElj) 

Th-230 U-234 1.ODOE+QO 

Th-230 1J-238 9.999E-Ol 

Th-230 [DOSE Ii) 

U-235 U-235 1.000E+00 

Pa-231 U-235 1.00CE~00 

Ac-227 U-235 1.000E+OO 

U-238 U-238 5.400E-05 

U-2~8 L1-238 9'. 999E-O 1 

U-238 L:DOSE (j) 

~===== 

t= 

Individual Nuclide Dose Summed Over All Pattways 

?arent Nuclide and granch Fraction Indicated 

DOSE (j, t), mrern/yr-

O.OOOE-'-OO 1.0001::+00 3 .. DO~E+OO I.OOOE+OI 3·.000f:+01 

4.821E-04 4.820E-·04 4.817E-04 4. 80')E~04 4.780E-04 

3..542E-11 2,479E-10 1.3)OE-09 1.172E-08 9.883E-08 

3.998E-18 5.997£-17 6.991E-16 1. 356E- 1'4 4.542E-13 

4.821£-04 4.920£-04 4.817E-04 4.303E-04 4.73IE-04 

0.000£" 00 O.OOCE+OO O. OOOE·. 06 o . DOW;" 00 4.151£-32 

0.000£400 O.OOOE-'-OO O.ooot+OO O. OOOE" 00 O.OOOE+OO 

O.OOGE+OO O.OOOE+OO O.OOOE'OO 0.000 .. +00 O.OOOE+OO 

O~OOOE+OO 0.OQOE';'08 O.OOOE+OO O.OOOE+OO 4.167£-32 

O.OOOF".+OO '0'. OOOE·' 00 O.OOOE+OO O.OOOE+OO O.OOOE+OG 

0.0001::+00 O,OOOE+OO 0.000[';00 0.000£+00 O.OOOE+OO 

4.525E-26 i..290E-25 t.697E-25 5.E89E-2S 7.955E-25 

2.550E-21 ,1.566E-20 6.239.E-20 2.346E-193.9231::-19 

O.OOOE+OO O.OOOE~OO O.O.OOE+OO O.OOOE+OO o "OOOE+OO 

0.008E'-00 O.OOOE+OO O.OOOH.OO 'O.OOOE+OO O.OOOE+'OO 

O·.OOOE+OO O.OOOE+O~ O.OOOE+OO O.OOOE+OO O.QOOE+OO 

0.0001':+00 O.OOOE+OO O.OOGE+OO O.OOOE+OO O.OOOE+OO 

O. OOOE+ 00 0.0000:+00 O.OOOE+OO O;OOOE'+CO O.OOOE"QO 

0.000;;+00 o.ooas+oo O.OOOE-OO O.OOOEtOO O.OOOE+OO 

Q.OOOE+OO 0.0001':+00 ~.OOOE-'-OO 0.000£+00 O.OOOEIOO 

o.oooS+OO O.OOOE+OO 0.0001:;+00 O.OOOE+OO O.OOOE<OO 

D.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE·' 00 O.OOOE+OO 

O.OOOE+OO O.OOOE+OO 0.000£+00 O.OOOE+O.O O.OOOE+OO 

4.095E-27 4.IOIE-27 4.I14E-27 4.158E-27 4.287E-27 

4.095E-27 4.101E-27 4.214E-27 4,158E-27 4.287E-27 

THF(i) is the thread fraction of the parent nuclide . 

1.000E+02 3.000E+02 1.000E+03 

4.685E-04 4.422E-04 3.636E-04 

1. 073E-06' 9.590E-06 1.072E-04 

1. 628£-11 4.377E-10 1.662E-08 

4.695E-04 4.518E-04 4.708E-04 

7.0931::-32 9.346E-32 2.082E-31 

O.OOOE+OO O.OOOE+OO O. OOOK' 00 

O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.093E-32 9.346E-32 2.082E-31 

O.OOOE+OO 1.704E+OO 1.291E-03 

O.OOOE+OO O.OOOE+OO O.OOOE+OO 

9.051E-25 1.216E-24 3.419£-24 

4.410E-'19 5.5181:;-19 1.209E-18 

O.OOOE~OO O.OOOE+OO O.OOOE+OO 

O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.OOOE+OO a.OOOE+OO O.OOOE~OO 

0.0001:;+00 O.OOOE+OO O.OOOE+OO 

O.OOOE+O·O O.O.OOE+OO O.OOOE+OO 

o . OOOE'I 00 o .'OOOE+ 00 0.000£100 

o.ooos+oo 0.0001::+00 O.OOOE+OO 

O.OOOEtOO O.OOOE+·OO O.OOOE+OO 

O.OOOE+OO 2.660E-31 3·952E-30 

0.000£+00 O.OOOE+OO O.OOOE+OO 

4.772E-27 6.482E-27 1. 894E-26 

~. 772E-27 6.482"£-27 1. 894E-26 
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Summary EGL Vadose Zone Analysis

File C:\RESRADFAMILY\RESRAD\WEC PAl 2YR 2MT.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction lndicated

Nuclide Parent THF(i)

(3) (iW

SUi,t),. pCilg

t= 0.01102+00 1.0002+00' 3.000E-00 !.000E±01 3.000E,01 1.00CE-102 3.0002-402 I.OCOE403

Ra-226

Ra-226

Ra-226

1Ra-226

Pb-2 10

Pb-210

Ob-210

Pb-210

Ra-226

LU-234

1-238

ES(j)

Ra-226

U-234

U-238

ES (j ý:

1.0OOE+00

1.0002+00

9.999E-01

1. OOOE+00

1.0002+00

9. 999E-01

2.500E-02

0. OOE+00

0.000E+00

2.500E-02

0.000E+00

0.O000E+00

0.O00EO00

0. 000E•00

2.499E-02 2.497E-02 2.4897-C2

5.507E-09 4.955E-08 5.499E-07

6.290E-!6 2.238E-14 6.280E-13

2.499E-02 2.497E-02 2.489E-02

2.466E-02

4.932E-06

2.229E-I1

2.466E-02

1.504E-02

1.234E-06

4.361E-1,2

i.504E-02

2.38SE-02

5.414E-05

8.175E-10

2.394E-02

2.309E-02

3.009E-05

3.808E-10

2.312E-02

2.179E-02

4.709E-04

2.146E-0O

2.226E-02

2.210E-02

3.322E-04

1. 592E-08

2.249E-02

1.582E-02

4.657E-03

7.218E-07

2.048E-02

1.604E-02

4.387E-03

6.588E-07

2.043E-02

7.649E-04

5.662E-11

6.412E-18

7.649E-04

2.2240-03 6.662E-03

1.505E-09 5.283E-08

5.121E-16 6.055E-14

2.224E-03 6.662E-03

Tc-99 'Tc-99 1.000E+00

Th-232 Th-232 1.0006E00

Ra-223 Th-232 I.000+E00

Th-229 Th-232 1.000E+00

6.750E-01 6.681E-01 6.544E-01 6.089E-01 4.954E-01 2.408E-01 3.063E-02 2.248E-05

3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 2.998E-02

0.000E-00 3.407E-03 9.104E-03 2.101E-02 2.919E-02 2.999E-02 2.999E-02 2.998E-02

0.000EE-O0 5.593E-04 3.730E-)3 1.693E-02 2.879E-02 2.999E-02 2.999E-02 2.R98E-02

U-234

U-234

U-23.4

Th-230

Th-230

Th-230

0-234

U-238

XS(i}

U-234

U-238

ES(j)

1.000E+00 2.825E+00

9.999E-01 0.000E+00

2.825E+00

2.825E200

1 .276E-06

2.825E200

2.543E-05

5. 741E-12

2.543E-05

2.825E+00 2.824E+00

3.826E-06 1.275E-05

2.825E+00 2.824E400

7.628E-05 2.542E-04

5.167E-11 5.740E-10

7.628E-05 2.542E-04

2.821Ei00

3.821E-05

2.821E-00

7.622E-04

5.162E-09

7.622E-04

2.310E200

I.269E-04

2.8112E00

2.535E-03

5.721E-06

2.535E-03

2.731E+00

3.770E-04

2.792E400

7.560E-03

5.111E-07

7.560E-03

2.682E400

1.213E-03

2.684E400

2.467E-02

5.536E-0'6

2.468E-02

1.00±E+00

9.999E-01

0.000E+00

2.000E+00

3.000E+00

U-235 U-235 1.000E400

Pa-231 U-235 1.000E+00

Ac-227 U-235 I.O00E+00

8.250E-02 8.250E-02 8.249E-02 8.246E-02 8.233E-02 8.210E-02 8.130E-02 7.856E202

0.000E+00 :.745E-06 5.236E-06 1.745E-05 5.228E-05 1.736E-04 5.155E-04 1.657E-03

0.0.00E+00 2.749E-08 2.422E-07 2.504E-06 1.860E-05 1.213E-34 4.611E-04 1.603E-03

U-238

U-238

(-238

U-238

U-238

ZS(j)

5.400E-05 2.430E-05

9.999E-01 4.500E-01

4.500E-01

/
2.430E-05

4.500E-01

4.500E-01

2.430E-05 2.429E-05

4.499E-01 4.498E-01

4.499E-01 4.498E-01

2.426E-05

4.493E-01

4.493E-01

2.418E-05 2..395E-05

4.478E-01 4.434E-01

4.478E-01 4.434E-01

2.314E-05

4.285E-01

4.285E-01

======

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 10.50 secdnds

• 

• 
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Summary 

File 

£GL Vadose Zone Analysis 

C: \RSS;1AD_FAMILY\F.ESRAD\WEC P.AI 2~R 2M1'. RAD 

Individual Nucl~de Soil Concentration 

Parer.t Nuclide and Branch Fraction Indi'cated 

Nuclide Parcn't THF (i) 5 (j. t). pCi/g 

(j) (il t- 0.000£+00 1.000£+00' 3.000£~OO 1. 000£+031 3.000£'01 

------
Ra-226 Ra-226 1. 000£+00 2.500£-02 2.499£-02 2.497£-02 2.439;;:-82 2.466£-02 

Ra-226 U-234 1. 000£+00 0.000£+00 5.507£-09 4.955£-08 5.499£-01 4.932£-06 

Ra-226 U-23S 9.999E-01 0.000£+00 6.290E-16 2.238£-14 6.290£-13 2.229£-1: 

?-a-226 l::S (jl : 2.500£-02 2.499£-D2 2.497£-02 2.489E-02 2.466£-02 

Pb-2l0 Ra-226 1.000£+00 O.OOOE+O:; ' .. 649£-04 2. 22 4~;-03 6.662E-03 1.504E-02 

Pb-2l0 U-234 1.000E+00 O.OO,OE+OO ?662£-11 1.505F.-09 5.283E-08 1.234£-06 

Pc-2l0 U-2~8 9.999£-01 O.OOOE+OO 6.402£-18 5.121E-16 6.055E-14 '4.362E-12 

Pb-210 l::5 (j j : 0.000-£+00 7.649E-04 2.224£-03 6.662E-03 1.50QE-o:1 

Tc-99 'Tc-99 1.000£+00 6.750E-01 6.68H:-Ol 6.,544£-01 6.089E-Ol 4.954£-01 

Th-232 Th-232 1.000'£+00 3.000E-02 3.0001':-02 3.000E-02 3.000E-02 3.000E-02 

Ra-228 Th-232 I.OOOE+OO O.OOOE-OO 3.407E-'03 9.104E-03 2.101£-02 2.919£-02 

Th-223 'l'h-232 1.000£+00 0.000£+00 5.593£-04 3.730£-:13 1.693£-02 2.879£-02 

U-234 0-234 1.000£+00 2.325E+00 2.825£+00 2.825£+00 2.824E+OO 2.82lE+OO 

U-234 U-238 9.999£-01 O.OOOE+OO 1.276£-06 3.826E-06 1. 275E-05 3.821E-05 

U-23" l:S (j) : 2.925E+00 2.82-5E-00 2.825E+00 2.824E+OO 2.821E+00 

Th-23C U-23~ I.OOOE-OO O.OOOE+OO 2.543£-05 7.628£-05 2.542E-04 7.6221-:-04 

1'1-.-230 U-238 9,999£-01 O.OOOE+OO 5.741E-12 5.167£-11 5.740E-IO 5.162E-09 

Tr.-230 ZS (j) : O.OOOE+OO 2.543E-05 7.6281:;-05 2.542E-04 "'.622£-04 

U-235 U-235 1. 000£+ 00 8.250£-02 8.250£-02 8.249E-02 9.246E-02 8.233E-02 

1. 0001::" 02 3,.0001':+02 1.000£49 3 

2.388£-02 2.17 9£-02 1.582£-02 

5.414£-05 4.709£-04 4.651E-03 

8.175E-IO 2.14 6E-06 7.218E-07 

2.394£-02 2.22EE-02 2.048£-02 

2.309£-02 2.210E-02 1.604E-02 

3.009£-05 3.922E-04 4.387E-03 

3.808£-10 1.592E-08 6. 588~;-07 

2.312£-02 2.249E-02 2.043E-02 

2.408E-Ol 3.063E-02 2.249E-05 

3.0COE-02 3.000£-02 2.998E-02 

2.999E-02 2.999£-02 2.998E-02 

2.999E-02 2.999£-02 2.9,98£-02 

2.810£+00 2.781£+00 2.682E+00 

1.269E-04 3.770E-'04 1. 2'13E-03 

2.811E-00 2.792£+00 2.684£+00 

2.535£-03 7.5601-:-03 2.467£-02 

5.721E-OS s.11IE-07 5.536E-0'6 

2.5351':-03 7.560£-03 2.468£-02 

8.210£-02 8.130E-02 7.856£~O2 

Pa-231 U-235 1.000£+00 0.000£+00 1. 745E-06 5.236E-06 1.745E-05 5.228£-05 1.'3~£-04 5,155E-04 1.657£-03 

Ac-227 U-235 I.OOOE+OO O.O,OOE+OO 2.749E-08 2.422E-07 2.504E-06 1.860E-05 1.213E-~4 4.611E-04 1.6038-03 

/ 
U-238 U-238 5.400E-05 7..430E-05 2.430E-05 2.430E-05 2.429E-05 2.426E-05 2.418E-05 2,.395E-05 2.314E-05 

U-238 U.,238 9.999E-01 4.500E-Ol 4.500£-01 4.499E-Ol 4.498£-01 4.493E-Ol 4.478E-Ol 4.434E-01 4.285E-Ol 

U-238 l::S (j) : 4.500E-01 4.500E-Ol 4.499E-01 4.498E-Ol 4.493E-01 4.478E-01 4.434E-01 4.285£-01 

====== 

THF(il is the thread fraction of the par'ent nuclide. 

R£SCALC.EXE execution time 10. 50 seci:'-nds 
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Construction Scenario
Dose to inadvertent Intruder

Intruder Zone Estimator Worksheet

Contributions to Dose from Individual Radionuclides in Each Pathway
Pathway Dose Dose to

Conversion Fraction of worker per
Concentration FactorTotal Body year for isotope per

Air Radionuclide (Ci/m
3
) f. fd " f ff (mrem/yr/Ci/m

3
) Exposure path-way

Ra-226
Th 232

1.69E-06
2.03E-06
4.56E-05
1.91 E-04
9.30E-06

1 0.5 1 2.84E-10 4.30E+10 0.057 5.88E-07
1 0.5 1 2.84E-10 1.15E+12 0.057 1.89E-05
1 0.5 1 2.84E-10 5.61E+09 0.057 2.07E-06
1 0.5 1 2.84E-10 1.40E+11 0.057 2.16E-04
1 0.5 1 2.84E-10 5.15E+12 0.057 3.88E-04
1 0.5 1 2.84E-10 4.77E+12 0.057 1.17E-03

1 0.5 1 0.057 7.70E+05 N/A 3.71 E-02
1 0.5 1 0.057 6.40E+04 N/A 3.70E-03
1 0.5 1 0.057 0 N/A 0
1 0.5 1 0.057 8.80E+04 N/A 4.79E-01
1 0.5 1 0.057 1.50E+05 N/A 3.98E-02
1 0.5 1 0.057 5.16E-03 N/A 4.47E-09

H=-'(fofdfwf),irCw PDCF- 3±+ 1:(fofdfwf)DG Cw 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 'T' values.

f0- All radionculides have very long half-lives-used 1 for this multiplier.

fd- 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.
fw- No credit is taken for waste form or solidification, therefore, the multiplier used is 1.

f.- 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 (Ts.)
"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 T_.

Tsa =2.53E-100 10 0 500( 50"2=2.84E-10
4.47 30 K,91)

Conversion Factors used Ci I
pCi/g waste to Ci/m

3
- 1.69E - 6 mpci

Sv/Bq-sec/m
3 

to mrem/Ci-yr/m
3
- multiply Sv/Bq-sec/m

3 
by 1.168E+23

mrem/

Sv/Bq to mrem/Ci- 3.7 E -+ 15 -Sv

XB q

•• 

•• 

Construction Scenario 
Dose to inadvertent Intruder 

Intruder Zone Estimator Worksheet 

Contributions to Dose from Individual Radionuclides in 

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. 
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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. 
fo- All radionculides have very long half-lives-used 1 for this multiplier. 

fd- 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. 
fw- 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 sa) 

"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 T sa' 

T =2.53E_10®~®50®(50)2 =2.84E-10 
sa 4.47 30 91 

Conversion Factors used CYrr 3 

pCilg waste to Cilm
3 

- 1.69E. - 6 P% 

Sv/Bq-sec/m3 to mrem/Ci-yr/m3
- multiply Sv/Bq-sec/m3 by 1.168E+23 

Sv/Bq to mrem/Ci-
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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 (KD) for 14C, 1291, and 99Tc
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 KD 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 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 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
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.

1USEI Cell 15 design, construction, operation, monitoring, and closure requirements, Appendix B,
Section 02288.
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2. Analysis

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

Precip

Qw

4,,'
Glenn's Ferry
Fine Silty Sand

Vadose Layer 3

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

* 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;

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

" 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;

* 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

" 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 2' 3.

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) 4. The hydraulic gradient of
0.011 was also taken from the same reference table.
2CH2MHill, 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
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 ClayeySilt Clay SiltySand
CH2MHill CH2MHill CH2MHill

Data Source---> USEI5  USEI1  Soil 22 Soil 32 Soil 42 CH2MHil 2 41

Thickness, M--> 33.60 1.00 4.60 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---> 0.40 0.52 0.51 0.52 0.51 0.52 0.40
Effective Porosity---> N/A 0.10 0.33 0.40 0.43 0.15 0.20

Field Capacity---> 0.20 0.45 0.07 0.49 0.48 0.32 0.25
Hyd. Conductivity, M/yr 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 site2 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 6 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 manual6 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 10-8cm/sec). The assigned hydraulic conductivity takes no
additional credit for the artificial membrane liner which has a permeability of 3.2 x 10-4 m/yr
(l.Ox 10-9cm/sec)1 .

5Simon Bell, US Ecology Idaho, personal communication
1ibid.
2ibid Table 2.
4ibid
6C. Yu, A.J. Zielen, J.-J. Cheng, D.J. LePoire, E. Gnanapragasam, S. Kamboj, J. Amish, A. Wallo III,
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
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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 O.02m1yr (6 x lO,8cmlsec). The assigned hydraulic conductivity takes no 
additional credit for the artificial membrane liner which has a permeability of 3.2 x 10-4 mlyr 
(1.0x 1O-9cmlsec)! . 

5Simon Bell, US Ecology Idaho, personal communication 
libido 
2ibid Table 2. 
\bid 
6C. Yu, A.J. Zielen, J.-J. Cheng, DJ. LePoire, E. Gnanapragasam, S. Kamboj, J. Amish, A. Wallo III, 
W.A. Williams, and H. Peterson, July 2001. User's Manual for RESRAD Version 6 ANLIEAD-4 
Environmental Assessment Division Argonne National Laboratory, 9700 South Cass Avenue, Argonne, 
Illinois 60439 
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Table 2.-- Properties of the low permeability clay used for the waste disposal cell liner'.

• rop~et ________ _______

Engineering Classification CL, CH
PI 14.6 to 26.5
LL 37.4 to 51.7
Maximum Density by D698 97.9 to 104.5 pcf
Optimum Moisture Content by D698 20.0 to 22.8%
In situ Dry Density 93.9 to 103.4 pcf
In situ Water Content 2.8 to 3.4%
Lab K, I x 10-7 to 2 x 10-s cm/s
%Standard Proctor Achieved 95 to 105
Drained Strength:
(P 220
c 0 psf
Undrained Strength:
90 00

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 10-8 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/cm3 , or 105 lb.ft3 (pcf).

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

2.1.2.2. Site-Specific Distribution Coefficients (KDS)

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

'ibid.

7Waterloo Hydrogeologic, 2003. 10.EnvirobaseTM Material and Chemical Environmental Fate Database.
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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:

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

* 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 1291, 14C, and 99Tc. 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 14C

The potential for attenuation of 14C by sorption and/or chemical reaction(s) in the contaminated
zone depends upon the chemical compound present in the waste that is contaminated with I4C
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 1 4 C
14

C will most likely be present in the form of carbonates and/or bicarbonates (14CO 3
2- or H 14C0 3-

) in the concrete waste from certain parts of buildings to be demolished and disposed at USEI.
The mechanism for the presence of these carbonates and bicarbonates is carbonation of cement
occurs when concrete is exposed to air containing CO 2 or water containing carbonates or
bicarbonates 8 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 exposure8.

Information provided by USEI, the wastes may also contain some amounts of organic
compounds that contain 14C-compounds from flooring (vinyl tile), adhesives, concrete floor and
wall sealants, and asphalt.

8Campbell, D.H, R.D. Sturm, 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 14C-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 8. 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 14C-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 14C-containing

carbonates leached from the anticipated waste. These materials should also provide additional
carbonation sinks for 14C 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 1

4C-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
site5 . It is assumed that quartz sand and granite are reasonable analogs to these materials for
purposes of assessing the likely sorption of 14C-compounds.

2.1.3.4. 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 5 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
additional 3,500 tons of lime.

8ibid.
9CH2MHill, February 1986. ESII Site B Site Characterization and Groundwater Monitoring Program,

Envirosafe Services of Idaho, Inc., Grand View, ID. U.S. EPA I.D. No. IDD073114654. Boise, ID.

5Simon 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 14 C and 99Tc as shown by the measured KD values for these species on
carbonates in the next section. 99Tc is most likely present in the anticipated waste as
pertechnetate form (99Tc(VII)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 99Tc(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. 11, 12

2.1.3.5. KD Values for Contaminated Zone Materials

This analysis assumes that literature values can be used to provide reasonable, conservative
values of KD for carbon-containing compounds in the contaminated zone. It is further assumed
that the use of measured KDS 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 KD values for 14C and 99Tc on concrete for this analysis are taken from Szdnt6, et. al. 13

and are shown in the following table:

Kd, cm3/g

Material 99Tc 14c

Granite 4.2 2.4
Carbonate. 46 4.4

Chlorite 21 2.6
Na-bentonite 19 1

Quartz 28 2.3
Concrete 2.1 4

The values of KD for 1
4
C 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.

1' 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.

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

13 Zs. Szant6, E. Hertelendi, M. Moln~ir and L. Palcsu, 1999. The Interaction of Trace Levels of 3 H, 99Tc,
63Ni, and 14C with Granite, Concrete, Carbonate, Chlorite, Quartz, and Na-Bentonite:
http://www.atomki.hu/ar98/e/e05/eO5.html.
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Sheppard and Thibault 6,14, provide the following values for KD 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:

14C KD 1291 KD 99Tc KD
Material cm3/g cm 3/g cm 3/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 KD 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 14C 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 KD of
I lcm3/g 5.

From this analysis, we conclude that reasonable, supportable KD values for the 14C-compounds
likely to be present in waste disposal cell are between 2 cm 3/g and 10 cm 3/g.

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

6ibid.

14Sheppard, M.1, and D.H. Thibault, 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.

15 C. Yu, D. LePoire, E. Gnanapragasam, J. Amish, 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.OComputer 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)
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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. cm^3/ Data cmA3/ Data cmA3/ Data cmA3/ Data cmA3/ Data cmA3/ Data cmA3 Data

Species pCi/g gm Source gm Source gm Source gm Source gm Source gm Source 1gm Source

227Ac 3.2 450 ST(Sand) 2400 ST(Clay) 450 ST(Sand) 450 ST(Sand) 450 ST(Sand) 450 ST(Sand) 450 ST(Sand)

108Ag 110Ag 10 90 ST(Sand) 180 ST(Clay) 90 ST(Sand) 90 ST(Sand) 90 ST(Sand) 90 ST(Sand) 90 ST(Sand)
241Am 243Am 0.1 1900 ST(Sand) 8400 ST(Clay) 1900 ST(Sand) 1900 ST(Sand) 1900 ST(Sand) 1900 ST(Sand) 1900 ST(Sand)

195Au 100 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D

133Ba 25 50 RR-D 50 RR-D 50 RR-D 50 RR-D 50 RR-D 50 RR-D 50 RR-D

SHMP Less Less than Less than Less than Less than Less than
10 5 (Concrete) than ST ST 1 S1 ST ST ST

41Ca 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 DJTM(San DJTM(San DJTM1°sCd 100 11 (Sand) 560 ST(Clay) 11 (Sand) 11 (Sand) 11 dySilt) 11 dySilt) 11 (Sand)

144Ce 100 500 ST(Sand) 20000 ST(Clay) 500 ST(Sand) 500 ST(Sand) 500 ST(Sand) 500 ST(Sand) 500 ST(Sand)
252Cf 0.1 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D

243Cm 244Cm 245Cm

246 247 24S 0.1 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D24Cm 24Cm 24Cm

57Co 60Co 10, 25 60 ST(Sand) 550 ST(Clay) 60 ST(Sand) 60 ST(Sand) 60 ST(Sand) 60 ST(Sand) 60 ST(Sand)

134CS 1
3 5

CS 137CS 25, 25, 280 ST(Sand) 500 ST(Clay) 280 ST(Sand) 280 ST(Sand) 280 ST(Sand) 280 ST(Sand) 280 ST(Sand)25

152Eu 154Eu 155Eu 10, 10, 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D

55Fe 100 220 ST(Sand) 165 ST(Clay) 220 ST(Sand) 220 ST(Sand) 220 ST(Sand) 220 ST(Sand) 220 ST(Sand)
1
52Gd 153Gd 100, 10 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D

68Ge 100, 10 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D
3H 1000 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D
1291 0.01 0.2 <ST 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D
40K 100 15 ST(Sand) 75 ST(Clay) 15 ST(Sand) 15 ST(Sand) 15 ST(Sand) 15 ST(Sand) 15 ST(Sand)

54Mn 10 50 ST(Sand) 180 ST(Clay) 50 ST(Sand) 50 ST(Sand) 50 ST(Sand) 50 ST(Sand) 50 ST(Sand)
22Na 10 10 RR-D 10 RR-D 10 RR-D 10 RR-D 10 RR-D 10 RR-D 10 RR-D

94Nb 9
3mNb 100 160 ST(Sand) 900 ST(Clay) 160 ST(Sand) 160 ST(Sand) 160 ST(Sand) 160 ST(Sand) 160 ST(Sand)

59Ni 63Ni 100 400 ST(Sand) 650 ST(Clay) 400 ST(Sand) 400 ST(Sand) 400 ST(Sand) 400 ST(Sand) 400 ST(Sand)
237Np 0.1 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D
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24lArn 241Arn 0.1 1900 ST(Sand) 8400 ST(Clay) 1900 ST(Sand) 1900 ST(Sand) 1900 ST (Sand) 1900 ST(Sand) 1900 ST(Sand) 
195Au 100 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 
lJ3Ba 25 50 RR-O 50 RR-O 50 RR-O 50 RR-O 50 RR-O 50 RR-O 50 RR-O 

14C 10 
5 SHMP 

(Concrete) 
1 Less 

than ST 
1 Less than 

ST 
1 Less than 

ST 
1 Less than 

ST 
1 Less than 

ST 
1 Less than 

ST 
41Ca 25 5 ST(Sand) 50 ST(Clay) 5 ST(Sand) 5 ST(Sand) 5 ST(Sand) 5 ST(Sand) 5 ST (Sand) 

109Cd 
OJTM 

560 ST(Clay) 11 
OJTM 

11 
OJTM 

11 
OJTM(San 

11 
OJTM(San 

11 
OJTM 

100 11 
(Sand) (Sand) (Sand) dySilt) dySilt) (Sand) 

144Ce 100 500 ST(Sand) 20000 ST(Clay) 500 ST(Sand) 500 ST(Sand) 500 ST (Sand) 500 ST(Sand) 500 ST(Sand) 
252Cf 0.1 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 

241Crn 244Crn 245Crn 
0.1 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 246Crn 247Crn 248Crn 

57CO 60CO 10, 25 60 ST(Sand) 550 ST(Clay) 60 ST (Sand) 60 ST(Sand) 60 ST (Sand) 60 ST(Sand) 60 ST(Sand) 

114CS . I35Cs I37Cs 
25, 25, 

280 ST(Sand) 500 ST(Clay) 280 ST(Sand) 280 ST(Sand) 280 ST (Sand) 280 ST(Sand) 280 ST(Sand) 
25 

152Eu 154Eu 155Eu 
10, 10, 

0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 
25 

55Fe 100 220 ST(Sand) 165 ST(Clay) 220 ST(Sand) 220 ST(Sand) 220 ST (Sand) 220 ST(Sand) 220 ST (Sand) 
1520d 1510d 100, 10 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 

680e 100, 10 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O· 
lH 1000 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 0 RR-O 
129r 0.01 0.2 <ST 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 

4Dr<. 100 15 ST(Sand) 75 ST(Clay) 15 ST(Sand) 15 ST(Sand) 15 ST (Sand) 15 ST(Sand) 15 ST(Sand) 
54Mn 10 50 ST(Sand) 180 ST(Clay) 50 ST(Sand) 50 ST(Sand) 50 ST (Sand) 50 ST(Sand) 50 ST(Sand) 
22Na 10 10 RR-O 10 RR-O 10 RR-O 10 RR-O 10 RR-O 10 RR-O 10 RR-O 

9~b 91rnNb 100 160 ST(Sand) 900 ST(Clay) 160 ST(Sand) 160 ST(Sand) 160 ST(Sand) 160 ST(Sand) 160 ST(Sand) 
5~i 61Ni 100 400 ST(Sand) 650 ST(Clay) 400 ST(Sand) 400 ST(Sand) 400 ST(Sand) 400 ST(Sand) 400 ST(Sand) 12 

237Np 0.1 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 0.1 RR-O 
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Table 3 (concluded).-- 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. cm^3/ Data cmA3/ Data cm13/ Data cm13/ Data cm^3/ Data cm^3/ Data cmA3 Data
Species pCi/g gm Source gm Source gm Source gm Source gm Source gm Source /gm Source

23'pa 3.2 550 ST (Sand) 2700 ST (Clay) 550 ST(Sand) 550 ST(Sand) 550 ST (Sand) 550 ST(Sand) 550 ST(Sand)
21°Pb 333 270 ST (Sand) 550 ST (Clay) 270 ST(Sand) 270 ST(Sand) 270 ST(Sand) 270 ST(Sand) 270 ST(Sand)
147pm 100 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D

238pu 239pu 24Opu

241 242pu 244pu 0.1 550 ST(Sand) 5500 ST(Clay) 550 ST(Sand) 550 ST(Sand) 550 ST(Sand) 550 ST(Sand) 550 ST(Sand)

226Ra 228Ra 112, 28 70 RR-D 70 RR-D 70 RR-D 70 RR-D 70 RR-D 70 RR-D 70 RR-D
1
06Ru 25 55 ST(Sand) 800 ST(Clay) 55 ST(Sand) 55 ST(Sand) 55 ST(Sand) 55 ST(Sand) 55 ST(Sand)
'25sb 100 45 ST(Sand) 250 ST(Clay) 45 ST(Sand) 45 ST(Sand) 45 ST(Sand) 45 ST(Sand) 45 ST(Sand)

147Sm 151Sm 10 100 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D
90°Sr 100 15 ST(Sand) 110 ST(Clay) 15 ST(Sand) 15 ST(Sand) 15 ST(Sand) 15 ST(Sand) 15 ST(Sand)
99Tc 1 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D
2

0
4TI 100 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D 0 RR-D

228Th 
229Th 23 0

Th 232Th 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 1 1 1
3.2, 83,

MU 234U 235U 2W U 3.2, 3.2 35 ST(Sand) 1600 ST(Clay) 35 ST(Sand) 35 ST(Sand) 35 ST(Sand) 35 ST(Sand) 35 ST(Sand)
2U 83
65Zn 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 14 RR-D: RESRAD Default6 ; SHIVP: Szanto, et. a113; DJTM: Dunnivant, et.al. 16

14ibid.
6ibid.

"ibid.16 Dunnivant, F.M., P.M. Jardine, D.L. Taylor and J.F. McCarthy, Co-transport of cadmium and hexachlorobiphenyl by dissolved organic carbon through

columns containing aquifer material, Environ. Science and Technology., 26, 360-368, 1992 (Cited in EnvirobaseTM.)
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Contaminated Zone USZ(1) USZ(2) USZ(3) 
Kd Kd Kd Kd 

Cone. cm"31 Data cm"31 Data cm"31 Data cm"31 Data 
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238pu 239pu 240pU 
550 ST (Sand) 5500 ST(Clay) 550 ST (Sand) 550 ST(Sand) 241pu 242pU 244pU 0.1 

226Ra 228Ra 112, 28 70 RR-D 70 RR-D 70 RR-D 70 RR-D 
I06Ru 25 55 ST(Sand) 800 ST (Clay) 55 ST (Sand) 55 ST(Sand) 
125Sb 100 45 ST (Sand) 250 ST (Clay) 45 ST (Sand) 45 ST (Sand) 

147Sm 151Sm 10 100 0.1 RR-D 0.1 RR-D 0.1 RR-D 0.1 RR-D 
90Sr 100 15 ST(Sand) 110 ST (Clay) 15 ST (Sand) 15 ST (Sand) 

99Te 1 0 RR-D· 0 RR-D 0 RR-D 0 RR-D 
204T1 100 0 RR-D 0 RR-D 0 RR-D 0 RR-D 

228Th 229Th 230Th 232Th 28,28 3200 ST(Sand) 5800 ST(Clay) 3200 ST (Sand) 3200 ST (Sand) 

83,28 

3.2, 83, 
233U 234U 235U 236U 3.2, 3.2 35 ST (Sand) 1600 ST(Clay) 35 ST (Sand) 35 ST (Sand) 

238U 83 
65Zn 10 200 ST(Sand) 2400 ST (Clay) 200 ST (Sand) 200 ST (Sand) 

Notes: ST: Shepard and Thiebault 14, RR-D: RESRAD Default6; SHMP: Szanto, et. al 13
; DJTM: Dunnivant, et.a!. 16 

l\bid. 
\bid. 
l\bid. 

• 
USZ(4) USZ(5) Sat. Zone 

Kd Kd Kd 
cm"31 Data cm"31 Data cm"3 Data 
gm Source gm Source Igm Source 

550 ST (Sand) 550 ST (Sand) 550 ST (Sand) 

270 ST (Sand) 270 ST (Sand) 270 ST (Sand) 

0.1 RR-D 0.1 RR-D 0.1 RR-D 

550 ST (Sand) 550 ST (Sand) 550 ST (Sand) 

70 RR-D 70 RR-D 70 RR-D 

55 ST (Sand) 55 ST(Sand) 55 ST (Sand) 

45 ST (Sand) 45 ST(Sand) 45 ST (Sand) 

0.1 RR-D 0.1 RR-D 0.1 RR-D 

15 ST (Sand) 15 ST(Sand) 15 ST (Sand) 

0 RR-D 0 RR-D 0 RR-D 

0 RR-D 0 RR-D 0 RR-D 

3200 ST (Sand) 3200 ST (Sand) 3200 ST(Sand) 

35 ST (Sand) 35 ST (Sand) 35 ST (Sand) 

200 ST (Sand) 200 ST (Sand) 200 ST (Sand) 

16 Dunnivant, F.M., P.M. Jardine, D.L. Taylor and J.F. McCarthy, Co-transport of cadmium and hexachlorobiphenyl by dissolved organic carbon through. 
columns containing aquifer material, Environ. Science and Technology., 26, 360-368,1992 (Cited in Envirobase™.) 
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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:

* KD values in the contaminated zone for 14C, 1291, and 99Tc;

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

* 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 All MaxTotal Dose
Parameter Pathways Water Pathway

Run Analysis Description Value Units mrem/yr mrem/yr

2 14C KD in Waste Cell Sensitivity 2 cm 3/gm 11.90 9.60
2 14C KD in Waste Cell Reference Case 5 cm 3/gM 9.60 7.30
3 14C KD in Waste Cell Sensitivity 7 cm 3/gm 9.50 7.20
4 14C KD in Waste Cell Sensitivity 10 cm 3/gm 9.50 7.20

5 1291 K in Waste Cell Sensitivity 0.1 cm 3/gm 11.10 8.80

2 1291 KD in Waste Cell Reference Case 0.2 cm3/gm 9.60 7.30
7 1291 KD in Waste Cell Sensitivity 0.5 cm 3/gm 7.40 5.10

8 191 KD in Waste Cell Sensitivity 1 cm3/gm 7.10 4.80

2 9ITcKD in Waste Cell Sensitivity 0 cm 3/gm 9.60 7.30

9 991TcKD in Waste Cell Sensitivity 0.1 cm 3/gm 9.40 7.10

10 9ITcKD in Waste Cell Sensitivity 0.5 cm 3/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 mr/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 Ksat of 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
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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 KD 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: Idaho-2005
taset Date: 2/28/2006 4:51:00 PM

Wind File: C:\CAP88-PC30\WindLib\24131.WND

• 
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: Idaho-2005 

. ataset Date: 2/28/20064:51 :00 PM 
Wind File: C:\CAP88-PC30\WindLib\24131.wND 

• 



Feb 28, 2006 04:51 pm SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

*•ition Of The Individual: 1000 Meters West Northwest

,me Fatal Cancer Risk: 11.86E-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
Bid Wall 2.17E-04
Brain 5.39E-05
Esophagu 5.01 E-05
SI 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 2B, 2006 04:51 pm SYNOPSIS 
Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 

•

tion Of The Individual: 1000 Meters West Northwest 
ime Fatal Cancer Risk: 1.B6E-OB 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equivalent 

Organ (mrem/y) 

Adrenals 4.45E-05 
B Surfac 4.9BE-05 
Breasts 6.6BE-04 
StWall 4.74E-05 
ULI Wall 5.22E-05 
Kidneys 4.34E-05 
Lungs 4.79E-05 
Ovaries 4.74E-05 
R Marrow 4.B1 E-05 
Spleen 4.9BE-05 
Thymus 6.35E-05 
Uterus 5.99E-05 
Bid Wall 2.17E-04 
Brain 5.39E-05 
Esophagu 5.01E-05 
SIWall 4.52E-05 
LLI Wall 7.B2E-05 
Liver 6.01E-04 
Muscle 5.32E-05 
Pancreas 5.79E-05 
Skin 4.76E-05 

• Testes 4.95E-05 
Thyroid 4.6BE-05 

EFFEC 6.94E-04 

• 



Feb 28, 2006 04:51 pm SYNOPSIS
Page 2

RADIONUCLIDE EMISSIONS DURING THE YEAR 2005

uQ Source
#1 TOTAL

Nultype Size Ci/y Ci/y

U-238 M 1 9.4E-07 9.4E-07
Th-230 S 1 4.1E-064.1E-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 M 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 9.4E-07

SITE INFORMATION. Temperature: 10 degrees C
Precipitation: 18 cm/y
Humidity: 5 g/cu m
Mixing Height: 1000 m

Feb 28, 2006 04:51 pm SYNOPSIS 
Page 2 

RADIONUCLIDE EMISSIONS DURING THE YEAR 2005 

• 

Source 
#1 TOTAL 

Nu . ype Size Ci/y Cily 

U-238 M 1 9.4E-079.4E-07 
Th-230 S 1 4.1 E-06 4.1 E-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-073.2E-07 
Pb-214 M 1 3.2E-073.2E-07 
At-218 M 1 3.2E-07 3.2E-07 
Bi-214 M 1 3.2E-073.2E-07 
Po-214 M 1 3.2E-073.2E-07 
Pb-210 M 1 3.2E-073.2E-07 
Bi-210 M 1 3.2E-073.2E-07 
Po-210 M 1 3.2E-073.2E-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-073.8E-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-073.8E-07 
Pb-212 M 1 3.8E-073.8E-07 
Bi-212 M 1 3.8E-073.8E-07 
Po-212 M 1 3.8E-073.8E-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 9.4E-07 

• 

• 

SITE INFORMATION 

Temperature: 
Precipitation: 
Humidity: 
Mixing Height: 

10 degrees C 
18 cm/y 
5 g/cu m 
1000 m 



Feb 28, 2006 04:51 pm SYNOPSIS
Page 3

SOURCE INFORMATION

. 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 generated for this run.
Default Values used.

DISTANCES (M) USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

1000

Feb 28, 2006 04:51 pm 

SOURCE INFORMATION 

• Number: 1 

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

Plume Rise 
Momentum (m/s): 0.00 
(Exit Velocity) 

AGRICULTURAL DATA 

SYNOPSIS 
Page 3 

Vegetable Milk Meat 

Fraction Home Produced: 
Fraction From Assessment Area: 

0.700 0.400 0.440 
0.300 0.600 0.560 

0.000 0.000 Fraction Imported: 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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CA P88-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: ID 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 USEI
Dataset Date: 2/28/2007 10:34:00 AM

Wind File: C:\CAP88-PC30\WndFiles\24131 .WND

• 

• 

• 

CAP88-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: 10 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 USEl 
Dataset Date: 2/28/2007 10:34:00 AM 

Wind File: C:ICAP88-PC30IWndFilesI24131.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: 1.1 SE-08

Feb 28. 2007 10:34 am SYNOPSIS 

• MAXIMALLY EXPOSED INDIVIDUAL 

Page 

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

Necgide Type Size Ci/y Ci/y

U-238 M 1 4.5E-07 4.5E-07
Th-234 S 1 4.4E-07 4.4E-07
Pa-234m M 1 4.4E-07 4.4E-07
Pa-234 M 1 4.4E-07 4.4E-07
U-234 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 0 3.8E-07 3.8E-07
Po-218 M 1 3.8E-07 3.8E-07
Pb-214 M 1 3.88-07 3.8E-07
At-218 M 1 3.8E-07 3.8E-07
Bi-214 M 1 3.8E-07 3.8E-07
Po-214 M 1 3.8E-07 3.8E-07
Pb-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 1.8E-07 1.8E-07
Ra-228 M 1 1.9E-07 1.9E-07
Ac-228 M 1 1.9E-07 1.9E-07
Th-228 S I 1.9E-07 1.9E-07
Ra-224 M 1 1.9E-07 1.9E-07
Rn-220 G 0 1.9E-07 1.9E-07
Po-21

6  
M 1 1.9E-07 1.9E-07

Pb-212 M 1 1.9E-07 1.9E-07
BI-212 M 1 1.9E-07 1.9E-07
Po-212 M 1 1.9E-07 1.9E-07
TI-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: 8 g/cu m
Mixing Height: 1000 m

• 

• 

• 

Feb 28,2007 10:34 am SYNOPSIS 
Page 2 

RADIONUCUDE EMISSIONS DURING THE YEAR 2006 

Source 
#1 TOTAL 

Nuclide Type Size CUy CUy 

U-238 M 
Th-234 S 
Pa-234m M 
Pa-234 M 
U-234 M 
Th-230 S 

M 
G 
M 
M 

1 4.SE-07 4.SE-07 
1 4.4E-07 4.4E-07 

1 4.4E-074.4E-07 
1 4.4E-07 4.4E-07 
1 4.4E-07 4,4E-07 
1 2,SE-OS 2,SE-OS 
1 3,SE-073,SE-07 
o 3,BE-07 3.8E-07 
1 3.SE-07 3.8E-07 
1 3.BE-07 3.8E-07 

Ra-226 
Rn-222 
Po-21S 
Pb-214 
At-218 
8i-214 
Po-214 
Pb-210 
8i-210 
Po-210 
Th-232 
Ra-228 
Ac-22B 
Th-228 
Ra-224 
Rn-220 
Po-216 
Pb-212 
Bi-212 
Po-212 
TI-20B 
Cs-137 

M 1 3,BE-07 3.BE-07 
M 1 3,8E-07 3.BE-07 
M 1 3.BE-07 3.BE-07 
M 1 3.BE-07 3.8E-07 

M 1 3.BE-07 3.8E-07 
M 1 3.BE-07 3.8E-07 
S . 1 1.8E-07 1.8E-07 
M 1,9E-07 1.9E-07 
M 
S 
M 
G 
M 
M 

M 
M 

M 
F 

Ba-137m M 
Sr-SO M 
Y-SO M 

1 1.9E-07 1.9E-07 
1 1.9E-07 1.9E-07 
1 1,9E-07 1.9E-07 
a 1,9E-07 1.SE-07 
1 1,9E-07 1.9E-07 
1 1.SE-07 1.9E-07 

1 1.SE-07 1.SE-07 
1 1.SE-07 1.SE-07 

1 1.SE-07 1.9E-07 
1 1.0E-OB 1.0E-OB 

1 1 ,OE-08 1 ,OE-OB 
1 7.0E-OS 7.0E-OS 
1 7.0E-OS 7,OE-OS 

SITE INFORMATION 

Temperature: 
Precipitation: 
Humidity: . 
Mixing Height: 

10 degrees C 
18 cm/y 
8 g/eu m 

1000 m 
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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 6

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

• 

• 

• 

Feb 28.2007 10:34 am 

SOURCE INFORMATION 

Source Number: 

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

Plume Rise 
Pasquill Cat: A B C D 

SYNOPSIS 
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E 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.

Clean Air Act Assessment Package - 1988

SYNOPSIS REPORT

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

Facility: USEI
Address: 20400 Lemley Rd.

City: Grand View
State: ID 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: USE12007
Dataset Date: 5/22/2008 10:20:00 PM

Wind File: C:\Program Files\CAP88-PC30\WndFiles\24131.W

• 

• 

• 

CAP88-PC 

Version 3.0 

Clean Air Act Assessment Package - 1988 

SYNOPSIS REPORT 

Non-Radon Individual Assessment 
May 22.2008 10:46 pm 

Facility: USEI 
Address: 20400 Lemley Rd. 

City:· Grand View 
State: 10 Zip: 

Source Category: 
Source Type: Area 

Emission Year: 2007 

Comments: no 
comment 

Effective Dose Equivalent 
(mremlyear) 

3.92E-04 

At This Location: 1000 Meters West Northwest 

Dataset Ngme: USEI2007 
Dataset Ogte: 5/22/2008 10:20:00 PM 

Wind File: C:IProgram FilesICAP88-PC301WndFiles\24131,W 
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MAXIMALLY EXPOSED INDIVIDUAL

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

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 
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• 
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RADIONUCLIDE EMISSIONS DURING THE YEAR 2007

Source
#1 TOTAL

Nuclide Type Size Cily Cily

U-238 M 1 6.1E-076.1E-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 5.7E-07 5.7E-07
Rn-222 G 0 5-7E-07 5.7E-07
Po-21 8 M I 5,7E-07 5.7E-07
Pb-214 M 1 5,7E-07 5.7E-07
At-218 M 1 5.7E-07 5.7E-07
Bi-214 M 1 5.7E-07 5.7E-07
Po-214 M 1 5.7E-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 4.9E-07 4.9E-07
Ra-228 M i 4.BE-07 4.8E-07
Ac-228 M 1 4,8E-07 4.8E-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-074.8E-07
Pb-212 M 1 4.8E-074.8E-07
Bi-212 M 1 4.8E-07 45E-07
P0-212 M 1 0,OE+00 0.0E+00
TI-208 M 1 1.7E-07 1.7E-07
Cs-137 F 1 1.E-11 1.1E-11
Ba-137m M 1 1.0E-11 I.0E-11
Sr-90 M 1 2.2E-11 2.2E-11
Y-90 M 1 2.2E-1 1 2.2E-1 1
U-235 M 1 2.6E-08 2.6E-08
Th-231 S 1 2.6E-08 2.6E-08
Pa-231 M 1 2.6E-08 2.6E-08
Ac-227 M 1 2.6E-08 2.6E-08
Th-227 S 1 2.6E-08 2.6E-08
Fr-223 M 1 2.6E-08 2.6E-08
Ra-223 M I 2.6E-08 2.6E-08
Rn-219 G 0 2.6E-08 2.6E-08
Po-215 M 1 2.6E-08 2.6E-08
Pb-211 M 1 2.6E-08 2.6E-08
Bi-211 M 1 2.6E-082.6E-08
TI-207 M 1 2.6E-08 2.6E-08
Po-211 M 1 2.6E-08 2.6E-08

SITE INFORMATION

Temperature: 10 degrees C
Precipitation: 100 cm/y
Humidity: 8 g/cu m
Mixing Height: 1000 m
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RADIONUCLIDE EMISSIONS DURING THE YEAR 2007 

Source 
#1 TOTAL 

Nuclide Type Size CiJy Cily 

U-23B M 1 6.1 E-07 6.1 E-07 
Th-234 S 1 6.1 E-07 6.1 E-07 
Pa-234m M 1 6.1 E-07 6.1 E-07 
Pa-234 M 1 6.1 E-07 6.1 E-07 
U-234 M 1 S.7E-07 S.7E-07 
Th-230 S 1 6.6E-076.6E-07 
Ra-226 M 1 5.7E-07 S.7E-07 
Rn-222 G 0 5.7E-07 S.7E-07 
Po-218 M 1 5.7E-07 S.7E-07 
Pb-214 M 1 S.7E-07 S.7E-07 
At-218 M 1 S.7E-075.7E-07 
Bi-214 M 1 S.7E-07 S.7E-07 
Po-214 M 1 S.7E-07S.lE-07 
Pb-210 M 1 S.SE-07 S.SE-07 
Bi-210 M 1 5.5E-075.5E-07 
Po-210 M 1 5.SE-075.5E-07 
Th-232 S 1 4.9E-Ol4.9E-07 
Ra-228 M 1 4.8E-07 4.8E-07 
Ac-228 M 1 4.BE-074.8E-07 
Th-228 S 1 4.8E-07 4.8E-07 
Ra-224 M 1 4.8E-074.8E-07 
Rn-220 G 0 4.8E-074.8E-07 
Po-216 M 1 4.BE-074.8E-07 
Pb-212 M' 1 4.8E-074.BE-07 
Bi-212 M 1 4.8E-074.8E-07 
Po-212 M 1 O.OE+oo o.OE+OO 
TI-208 M 1 1.7E-071.7E-07 
Cs-137 F 1 1.1E-111.1E-11 
Ba-137m M 1 1.0E-l1'.0E-11 
Sr-90 M 1 2.2E-11 2.2E-ll 
Y-90 M 1 2.2E-112.2E-11 
U-235 M 1 2.6E-OB 2.6E-08 
Th-231 S 1 2.6E-OB 2.6E-08 
Pa-231 M 1 2.6E-082.6E-08 
Ac-227 M 1 2.6E-082.6E-08 
Th-227 S 1 2.6E-08 2.6E-OB 
Fr-223 M 1 2.6E-08 2.6E-08 
Ra-223 M 1 2.6E-082.6E-08 
Rn-219 G 0 2.6E-08 2.6E-OB 
Po-21S M 1 2.6E-082.6E-OB 
Pb-211 M 1 2.6E-OB 2.6E-08 
Bi-211 M 1 2.6E-OB 2.6E-08 
TI-207 M 1 2.6E-082.6E-08 
Po-211 M 1 2.6E-082.BE-08 

SITE INFORMATION 

Temperature: 10 degrees C 
Precipitation: 100 cmly 
Humidity: 8 g/cu m 
Mixing Height: 1000 m 
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SOURCE INFORMATION

Source Number 1

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

Plume Rise
Pasquili 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

• 

• 

• 

May 22,200B 10:46 pm 

SOURCE INFORMATION 

Source Number: 1 

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

Plume Rise 
Pasquill Cat ABC D 

SYNOPSIS 
Page 3 

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 DADO 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

. SYNOPSIS REPORT

Non-Radon Individual Assessment
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: USE12008
ataset Date: 5/14/2009 5:33:00 PM
Wind File: C:\Program Files\CAP88-PC30\WndFiles\24131 .W

• 
CAP88-PC 

Version 3.0 

Clean Air Act Assessment Package - 1988 

SYNOPSIS REPORT 

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

Facility: US Ecology Idaho 
Address: 20400 Lemley Road 

City: Grand View 
State: 10 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 

AtThis Location: 1000 Meters West Northwest 

e ataset Name: USEI2008 
ataset Date: 5/14/20095:33:00 PM 
Wind File: C:\Program Files\CAP88-PC30\WndFiles\24131.w 

• 
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MAXIMALLY EXPOSED INDIVIDUAL

~tion Of The Individual: 1000 Meters West Northwest
Iime Fatal Cancer Risk: 1.73E-10
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MAXIMALLY EXPOSED INDIVIDUAL 

•
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RADIONUCLIDE EMISSIONS DURING THE YEAR 2008

Sour6e
#1 TOTAL'NuclIde T•p :Size, CI/y" Ci/y

'U-236 M 'I 6.1E-07k.1E07
Thý2•4' Se I 6:E-07,6.1E-07
Pa-234m M 1 6.iE-&076.E-67
Pa-234 M 1 '6,1E&07 61-1E-07
U;234 M 1. 6.1E-076.1E-07
Th-230ý S; 1 8.9E-07'8.9E-07
Ra-226 M 1 78.E-07 7.8E-07o
Rn.222 'G 0 7t8E-07 7Eý807:
P6-218 M 1 7,8E-07 7.8E-07
Pb-214' M 1 7.'8E-,077.1Eý07
At-218 Mi 1 7.8E-07.7.8E-07
Bi-214 M 1 7.8E-07 7.8E&07
Po-2114, M 1 7.68E-0b77J.8E07
Pb-210 NM 1 9.5E-07 9.E-07
b5-L21' 'M -1 9.5Et•07 9.5E-07
Po-210 M 1 9.5E-079.5E.07
Th-232 ýS 1 T1.E-07 1 .7E-07
Ra-228 M 1- 2.3&E07 2.3E&07

,Ac-228 M 1 2.3E-07 2:3E-07
Th-228' Sý 1 2.3E707 2-3E-07
Ra-224 M 1 2.3E-07 2.3E707,
Rh-220 G 0, 2,3E7'7 2.3E-07
C s-137 1 2.:OE-•.92JE-09
Ba-137mn M 1 2.0E-092.0EJ09'

'Sr90, % II .733E E10.'
Y.906 M 1 7,.3E-jiD0_7.3E-10I-1-3. !V 0) 1.•6E-10)16E-10

N .a-22 Mi 1 6.1-3~.E1'Co-60. M 1 2.8E-12 '2.8E-12

Eu-152 -M 1 3;5E-1'1 3:5E-1.1f
.Gd-152 M 1 3.5E-12,3*5E-12
Po-216 M 1 2;3E-07 2,3E,07
Pb-212 M 1 :23E-07 23E-07.
Bik212 M .1 2.3E-072;3E707
Po-212 M 1 72.3E&07 23E-07
T1-208' M 1 B.AE708 8.4E-08

SITE, INFOR MATION

Temperature: 10 degrees.C
Precipitation: 18 c/Vy,
Humidity: 8&g/cu m
haixng Height: 1000 m

May 14.2009 06:15~1T1 
Page 2 

SYNOP$IS 

RADIONUCLIDE EMISSIONS DURING THE YEAR 2008 

Source 

..Nu,¢.lideTyPe~~ii:l%v~L, City 

• 

• 

----- ---'------'----' 

'U'238 riA 1 6:1 E~0],6.1 E-O? 
Th=234' S 1 6:1E,6f,6.1E-07 
,Pa-234m ,M'l 6jE~oi6.1 E-07 
Ra-234 Ml '6. i E~07 6.1 E'07 
U;234 M 1 6~1 E-076:1 E-07 
Th-230: $; 1 S.9E~07i8.9E-07 
Ra-22SM 1 7:SE-077:8E-07, 
Rn;222 'G 0 1:8E-On:SE:07 

~~}~::,~ ~ ~:,~~~g~i::~;gi 
At~i18 M1 1:8E~6Ti8'E-07' 
Bi-2l4 M 1 7.8E;677:'SE:07 
PO-i14. 'M1 7.8E~oi7~8E:67 
Pbc2fo M 19.5E,07 9:5E;07 
Si:21:6 ·M19.5E:':07 9.SE-07 
,Po'210 ,M 1 '9,5E-079,5E,g7' 
"I:h"232 's: f1.;7E,07J.7.~-07 
Ra~228 Ml' 2,3E.07 2.3F07 
Ac.228 M 12.3E-07 2:3E-07 
Th-228'S 1 2:3E.072'3E-07 
B'a.224 M 1 2:3E;072.3E.07 
Rfi.220G O. ,2,3E~07 2:3E-07 
Cs:'137 'F f 2.0E'092.0E-09 
Sa-137m M ' f '2;bEco92.6E~b9' 
Sro90M' "i7;3E'Hf7:3E10: 
'Y;'96 "M' 1 7.:3E-16'i:3E-10 
H"3,V01.6E~161.6E-l0 
Na-22M'1 6.1Ec13·6.1Ec13 
'Co-60 Ml 2.8E;122;8E.12 
Eu~152Ml 3.5E~:11 3:5E~ 1..1 
,Gd-152 Ml 3.5E-123:5E-12 
Po-216 M ,1 2,3E"072,3E'07 
Pb.212 M 1 ':2.3E.072:3E-OT 
Bi'212 M' ,1?3E-072;3E~97 
80-212 ~M 12.3E"07 2,3E'07 
TI:2QS'M J MEcOS Si4E-08 

, SITE:.INFORMATI.ON 

Temperature:~ 1'0 degree~C 
PreclpitatiQf1: lS em/y,· 
H!Jmidity:; ~:, g(cu m 
lViixing Height: tOO,O m 



May 14, 2009 06:15 pmn SYNOPSIS
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SOURCE INFORMATION

0 
Number: 

1

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

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

0

May 14,2009 06:15pm 

SOURCE INFORMATION 

:eNumber: 1 

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

Plume Rise 

SYNOPSIS 
Page 3 

Pasquill Cat: ABC 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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i.0 Introduction

US Ecology Idaho (USEI) 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, 0Owyhee 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, Idaho (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

established by the current operating facility', is not anticipated.

This Application was prepared to comply with:

* Idaho's Department of Environmental Quality's (DEQ) Technical Siting Criteria for

Commercial Hazardous Waste Land Disposal Facilities within Idaho

* Idaho Solid Waste Management Rules Idaho Department of Administration Procedures Act

(IDAPA), Chapter 58

0 Idaho Statutes Title 39, Chapter 58

0 Title 40 of the 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 landfill 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 Namne 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 wvest 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, 11) 83624.

1.2 Location

'An applicant for a siting license shall inchlde tihe location of the proposed hazardous

waste treatment, storage, or disposal facility. " (Idaho Statutes 39-5813-b)

Site B occupies approximately 120 acres in the northern half of Section 19. Township 4 South, Range

2 East, Boise Meridian. Section 19 is a parcel of land that encompasses 640 acres and is owned by

USEI. The proposed siting area is the remainder of Section 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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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 
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1.2 Location 
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sparsely populated. vv;th an average population of 1.4 people per square mile. 
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Additional Site Information is:

EPA ID Number:

Physical Address:

Telephone No.:

Latitude:

Longitude:

IDD0731 14654

20400 Lemley Road

Grand View, ID 83624

(208) 834.2275

43 OY-56"

116 15'-44"
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2.0 Engineering and Hydrogeologic Information

"An applicant for a siting license shall include engineering or hydrogeologic informnation

to indicate compliance with technical criteria as adopted in the Ha-ardous Waste

Management Plan if applicable. " (Idaho Statutes 39-5813-c)

Charles Feast, assenior hydrogeologist and project tianager 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 Environmental 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 lor 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 plulonic 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 are ot Jurassic

and Cretaceous age and are of granitic and granodioritic composition. These rocks represent the
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"An applicant for a siting license shall include engineering or hydrogeologic in/ormation 

to indicate compliance with technical criteria as adopted in the Ha=ardolls Waste 

Management Plan if (Ipplicable . .. (Idaho Stanttes 39·5813·c) 

Charles Feast, as senior hydrogeologist and project manager at C1-I2M Hill from 1979 to 1999, and 

since 2001' \\-;th 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 hydrogeolog)' at Site B has been cxtensively studied and 

characterized to obtain and renew hazardous waste treatment. storage and disposal pennits through the 

US Environmental 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 ncw geologic cross-section along the west side of the current 

facility boundary prepared specifically ror 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 gcology 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 mountai nous 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 Valley 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 windblowvn silts, fine sands, and bench or terrace

deposits of pre-existing gravelly materials.

General Stratigraphy

The stratigraphy and approximate thickness of each geologic unit can be characterized as follows, in

ascending order (deepest and oldest first):

O * Poison Creek Formation - 600 plus feet

* Banbury Basalts - 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 coluni prepared from the driller's log for an

artesian well drilled in 1958 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 general groundwater systems from the local groundwater
systems.
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margin of the Idaho batholith, fonning 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 Valley 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 fonn of piedmont plains with intenningled 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 ofwindblo".n silts, fine sands, and bench or terrace 

deposits of pre-existing gravelly materials. 

General Stratigraphy 

The stratigraphy and approximate thickness of each geologic unit can be characterized as follows, in 

ascending order (deepest and oldest first): 

• Poison Creek Formation - 600 plus feet 

• Banbury Basalts - 200 plus feet 

• Chalk Hills Fomlation - 200 plus feet 

• Glenns Ferry Formation - 1,500 plus feet 

• Bruneau Fonnation - 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 1958 at Site 13, illustrates the stratigraphic sequence at Section 19. 

Poison Creek and Chalk Hills Formations 

The Poison Creek and Chalk Hills tonnations are laclistrine deposits of the Snake River Plain. The 

Poison Creek Fonnation separates the general groundv.:atcr 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

zones beneath 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-energy 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 Cell 15. and the logging of the

groundwater monitoring wells drilled at various locations around Section 19.

Section 19 soils are composed primarily of layers of silty sands, sandy silts. silts. and massive clays.

The top 30 to 40 feet are composed primarily of silty and gravelly sands, which are underlain by

silty sands and clays to a depth of approximately 150 feet. Below 150 feet. thick beds of inorganic

silts and clays are encountered. These materials were deposited primarily in at lacustrine

environment. Soil boring data show that relatively consistent, uniform soil conditions exist

throughout Section 19.

2.2 Hydrologeologic Setting

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

documents prepared prior to and subsequent to the issuance of the Part B permit. The general
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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 tlood plain deposits. The first 

encountered groundwater at the proposed siting area is in this formation. The tirst water-bearing 

zones beneath 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 tlows and tuff 

beds to high-energy 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 Cdl 15. and the logging of the 

groundwater monitoring wells drilled at various locations around Section 19. 

Section 19 soils arc composed primarily oflayers of silty sands, sandy silts. silts. and massive clays. 

The top 30 to 40 leel arc composed primarily of silty and gravelly sands. which arc underlain by 

silty sands and clays to a depth of approximately 150 feet. Below 150 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. unifoml soil conditions exist 

throughout Section 19. 

2.2 Hydrologeologic Setting 

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

documents prepared prior to and subsequent to the issuance of the Part J3 pemlit. The general 
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description and discussion in the following paragraphs is provided to describe the subsurface

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

differentiated the two aquifers. These two aquifers appear geologically similar ovcr most of Section 19,

with an exception occurring in the northwestern most comer. 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 piezometers 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 to 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 enters from the southwest, flows

to the northeast and exits Section 19 beneath the eastern 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 surface elevation of the monitoring points, depth to water in the Upper

Aquifer ranges from 135 feet to 190 feet 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 Aquifer host lithologies that dip or

slope downward to the northeast 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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description and discussion in the following paragraphs is provided to describe the subsurface 

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 Lov.·er 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 

differentiated the two aquifers. These two aquifers appear geologically similar over most of Section 19, 

with an exception occurring in the northwestern most comer. 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 piezometers 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, 

.... im an average thickness of approximately 7 feet. Sand beds appear 10 be thicker. and the cumulative 

sand bed thickness appears highest. in the northv·;estern 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 nonhwesl and exits across the eastern 

facility boundary as shown on Figure 4. Water in the Lower Aquifer enters from the southwest. flows 

to the northeast and exits Section 19 beneath the eastern Site B boundary as shown on Figure 5. The 

Upper Aquifer exhibits unconfined (water table) to semi-contined conditions. while the Lower Aquifer 

is confined. Based on the surface elevation of the monitoring points, depth to water in the Upper 

Aquifer ranges from 135 feet to 190 feet 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 Aquifer host lithologies that dip or 

slope downward 10 the northeast 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

portion 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 to document

continuity of the hydrogeologic conditions studied in detail beneath and adjacent to 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 area. The western 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 yields 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 to 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/I in all wells except U-4. which

is around 900 mg/I. The low well yields. combined with poor water quality, indicate that neither of the

water bearing zones represent viable or economicaly 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 firom exclusionary
criterion if it can be demonstrated that the saturated zone has no economic or
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north to south across Site B. The southern limit of saturation in the Upper Aquifer crosses the southern 

portion of Site B from northwest to southeast and slightly north of the northern edge orCeH 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 to document 

continuity of the hydrogeologic conditions studied in detail beneath and adjacent (0 the current Site B 

· boundaries. However. the geologic setting, including outcrops visible in the sOllthern 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, \vhere groundwater contours andtlow lines are uniformly spaced and 

consistent suggesting uniform conditions in the immediate area. The western 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 yields 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 comer of Site B to less than 0.5 gallons per minute across the eastem 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/I in all wells except U-4, which 

is around 900 mg/1. The low well yields. combined with poor water quality. indicate that neither of the 

water bearing zones represent viable or economicaLy significant resources. 

2.3 Siting Criteria 

Depth to Groundwater 

"No new haumlolls waste land disposal facility shall be placed where the seasonal-high 
depth of the grollndwater. beneath the proposed site. is less than 100 feetbelal.!' the 
lowest point of disposal. Perched saturated zones may· be exempt Ji"om exclusionary 
criterion if it can be demonstrated thai the saturated zone Iws no economic or 
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consumplive usable purpose. (Idaho Hazardous Waste Management Plan: Minimum
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities
Within Idaho- I A)

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 die 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 extreme southemedge of Cell 15. Under confined conditions, the

depth 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 comer of Site B, to 198 feet bgs across the

southeastern portion of Site B. The depth to water and subsequent rising water levels may limit the

design depth of future cells that extend over that the northwest comer of Section 19 to disposal depths

less than 35 feet bgs. This potential Cell location is discussed further in the following section. The low

well yields from both the Upper and Lower Aquifers, combined with poor water quality, indicate that

neither of the water bearing zones represent viable or economically significant rcsources.

Fine Grained Unconsolidated Sediment Formations
"No new hazardous waste land disposal facilihT shall be placed where the thiclkness of
fine-grained (predominantly clay and sill) unconsolidated sediments above the water
table is less than 25 feet. " (Idaho Hazardous Waste Management Plan: Minimum
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities
Within Idaho- I B)

The thickness of fine-grained sediments above the Lower Aquifer exceeds 100 feet. In 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 fine-grained sediments above the Upper Aquifer exceeds 60 f'eet 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 water is comprised of thinly bedded. fine sand with thickly bedded silts and clays.

During previous monitoring well drilling, this sedimentary package has been logged as interbedded
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consumptive usable purpose." (ldaho Hazardous Waste Management Plan: Minimum 
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities 
Within Idaho-l A) 

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 extreme southemedge of Cell 15. Under confined conditions, the 

depth 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 comer of Site B, to 198 feet bgs across the 

southeastern portion of Site B. The depth to water and subsequent rising water levels may limit the 

design depth of future cells that extend over that the northwest comer of Section 19 to disposal depths 

less than 35 feet bgs. This potential Cell location is discussed further in the tollowing section. The low 

well yields from both the Upper and Lower Aquifers, combined with poor water quality, indicate that 

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

Fine Grained Unconsolidated Sediment Formations 

"No new hazardous lVasfe land disposal facility shall be placed where fhe fhickness of 
fine-grained (predominantly clay alld sill) lInconsolidated sediments abo\'e the water 
/able is less thelll 25 feer." (Idaho Hazardous Waste Management Plan: Minimum 

. Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities 
Within Idaho-! B) 

The thickness of tine-grained sediments abo\'e the Lo\',ter Aquifer exceeds 100 feel. In addition to the 

numerous beds of clay and silty clay comprising the lower part of tht! Upper Aquifer, the confining 

clay between the two aquifers consists of a single massive unit approximately 20 to 40 feet thick . 

. The thickness of fine·grained sediments above the Cpper Aquifer excceds 60 It:ct over most of Site B 

v;iththe exception of the northwest corner. Here the higher groundwater and low topography combine 

to limit the amollnt ofc\ay and silt to 25 to 30 feet thick. As shown on Figure 6, the sedimentary 

sequence above water is compriscd of thinly bedded, fine sand with thickly bedded silts and clays. 

During previous monitoring 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-i. 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 I

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).

Groundwater Monitoring Considerations

A new waste disposal cell most likely will require modifications to the current monitoring 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 following monitoring wells would likely be impacted:

0 U-I

0 U-2

a U-3

9 Possibly L-38

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

a UP-28

* UP-29

a LP-14

The general 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 one hydrogeologic cycle to establish some correlation~between the

new and existing wells. Once 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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silty sand or sandy silt and clay. The individual silt and clay beds cannot usually be individually 

identified. At well U·l. 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). 

Groundwater Monitoring Considerations 

A new waste disposal cell most likely will require modifications to the current monitoring 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 

. duringpermining, including the local ion of individual sub-cell sumps, will dictate the ultimate 

monitoring well configuration. 

For example, if Cell 16 covers most of the weSlern side of Section 19, subject to buffer and setback 

requirements across the west side, the following monitoring wells would likely be impacted: 

• U-l 

• U-2 

• U-3 

• Possibly L-38 

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

• UP-28 

• UP·29 

• LP-14 

The general approach to modifying the groundwater monitoring system for a new Cell overlapping an 

existing well \\ill be to drill suitable replacement background monitoring '\tells, and conduct parallel 

groundwater sampling over at least one hydrogeologic cycle to establish some correlation·between the 

new and existing wells. Once 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 ,md the steel 

surface casing removed or Clit 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 installed in appropriate locations. For the example were

a new Cell 16 to cover most of the 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-I, 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 these investigations and monitoring would be used to determine future

construction design criteria to meeting all permitting requirements.

2.4 Rising Groundwater

Water levels in both the Upper and Lower aquifers at Site B were noted to be rising since 1984 when

successive water level measurements were first recorded. In 1999 USEI conducted an evaluation of the

rate of rise and sources of the rising groundwater (CII2M I lill, 1999). Consequently. DEQ required

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

prepared and submitted in 2001 (CI-12M Hill. 2001 ), 2003 (Feast Geosciences. 2003) and 2005 (Feast

Geosciences, 2006). The results of the initial study and subsequent re-evaluations are summarized as

follows:

* 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 before 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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New down gradient wells, designated to monitor specific Cellleak detection and leak collection 

sumps, may be required. These wells would be installed in appropriate locations. For the example were 

a new Cell 16 to cover most of the western side of Section 19, new down gradient 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-I, 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 permitmodification 

process. Likev.ise. 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 perfonncd to determine site specific subsurface characteristics. Additionally, ground watcr 

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

groundwater. Results from these investigations and monitoring would be used to detennine future 

· construction design criteria to meeting all permitting requirements. 

2.4 Rising Groundwater 

Water levels in both the Upper nnd Lower aquifers at Sile B were noted 10 be rising since 1984 when 

successive water level measurements were first recorded. In 1999 USEI conducted an evaluation of the 

rate of rise and sources of the rising groundwater (CH2M I Ii II, 1999). Consequently. DEQ required 

· USEI to re-evaluatc rising groundwater at Site B every two years. Thus. re-evaluation reports were 

prepared and submitted in 200 I (CH2M Hill. 2001),2003 (Feast Geosciences. 2003) and 2005 (Feast 

Geosciences, 2006). The results of the initial study and subsequent re-evaluations arc summarized as 

follows: 

. • 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 before present on the eastern 

(do\\l1gradient) portion of the Site A. 

• 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 feet since 1989 and the Lower

Aquifer water levelshave 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 eastern side of Site 13 arc rising more slowly

than the wells on the western side (0.18 feet per year versus 0.34 feet per year).

" Water levels in the Lower Aquifer respond to changes in surficial un-loading and loading as

Cell 14 and Cell 15 are/were excavated and re-filled and the excavation spoil piles were

emplaced.

* The groundwater at Site B does not exhibit significant seasonal variations. Prior to the late

1990"s water levels were rising fast enough to obscure the seasonal fluctuation. Since the

late 1990's the rate of water level rise is slow enough that a seasonal 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 Site 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 decreasing rate of rise is apparently the result of incoming water filling sandy

sediments on the northwest side and the incoming groundwater backing up as the generally less

transmissive Upper Aqui fer, across the center and east sides of the Site B. slowly respond to the

increased hydraulic head.
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• 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 feet 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 Aqui fer and Lower Aqui fer wells 

has decreased from the pre-1997 time frame. Since 1997, tile 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 inthc Upper Aquifer wells on the eastern side of Site B arc rising more slowly 

than the wells 011 the westem side (0.18 feet per year versus 0.34 fect ilcr year). 

• Water lcvcls ill the Lower Aquifer respond to changes in surticial un-loading and loading as 

Cell 14 and Ccll 15 arc/were excavated and re-filled and the excavation spoil piles were 

emplaced. 

• The groundwater at Site B does not exhibit significant seasonal variations. Prior to the late 

1990' s \ ... 'ater levcls were rising fast enough to obscure the seasonal fluctuation. Since the 

late 1990' s the rate of water level rise is slow enough that a seasonal 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 efticacy of the current monitoring well systcm. 

Water levels measured in the Upper Aquifer wells in the northwest comer of SiteB 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 decreasing rate of rise is apparently the result of incoming water filling sandy 

sediments on the northwest side and the incoming groundwater backing up as the generally less 

transmissive Upper Aquifer. across the center and east sides of the Site B. slowly rcspond to the 

increased hydraulic head . 
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In the probable Upper Aquifer recharge area at Castle Creek, the water surface elevation is

approximately 2450 feet mean sea level (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. Consequently, 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

confining 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 facility shall be placed where the depth to

fractured rock (e.g. basalt. rhyolite, limestone, dolomite, etc.) is less than 100 feet below
the lowest point of disposal. " (Idaho Hazardous Waste Management Plan: Minimum
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities
Within Idaho- I B)

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 2500 feet of
surface water bodies (e.g.. lakes and perennial rivers ato streams. etc.). - (Idaho
Hazardous Waste Management Plan: Minimum Technical Siting Criteria for Commercial
Hazardous Waste Land Disposal Facilities Within Idaho-2A)

*The active portion of the facility shall be located such that the facility shall not cause

contamination of suiface waters, unless such surface waters are an integral part of the
non-nunicipal solid waste management facility's operation for storm water and/or
leachare management.'" (DAPA 58.01.06-013.01 .C)
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In the probable Upper Aquifer recharge area at Castle Creek, the water surface elevation is . 

approximately 2450 feet mean sea level (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. Consequently, 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 lise until sufficient differential head develops across the 

confining 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 facility shall be placed where the depth 10 

fractured rock (e.g. basalt. rhyolite. limestone, dolomiTe. etc.) is less than 100 feet below 
rhe lowest point of disposal." (Idaho Hazardous Waste Management Plan: Minimum 
Technical Siting Criteria for Commercial Hazardous Waste Land Disposal Facilities 
Within Idaho-l 8) 

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 Anny Corps of Engineers (US ACE) in ] 958. Site B is underlain 

by 2285 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 withill 2500 feet of 
surface water bodies (e.g.. lakes and perennial rivers or streams. etc.}." (Idaho 
Hazardous Waste Management Plan: Minimum Technical Sitiilg Criteria for Commercial 
Hazardous Waste Land Disposal Facilities Within Idaho-2A) 

'The active portion of the faciliry shall be located such thar the facility shall not cause 
contamination of sUiface waters, unless such surface waters are an integral part of the 
non-municipal solid waste management facility's operation for srorm warer and/or 
leachare 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 4S. Range IE, in its

reaches nearest to Section 19. Figure 8 shows the required 2,500 foot surface water body bufferzone.

The buffer zone extends into the northwest comer 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 buffer

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 50.0 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 water source or cause
contamination ofgroundwater. " (IDAPA 58.01.06-13.0 1 .D)

Figure 9 shows the locations and construction datcs 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 #1 3) 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,

satisfying the regulatory constraints concerning proximity to water wells.
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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 Tovlt1ship 4S, Range 1 E, in its 

reaches nearest to Section 19. Figure 8 sho\vs the required 2,500 foot surface water body buffer zone. 

The buffer zone extends into the northwest comer 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 buffer 

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 50.0 foot inactive 

buffer zone. 

2.7 Water Wells 

"No new hazardous waste land disposal facility shall be sited wilhin 1 OOD feel of existing 
publiclprb.:ate irrigation and water supply wel/s. unless it call be demonstrated that 
nalUral hydrogeologie barriers isolare the site /ocarion from fhe aq/l(ler 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 facilit)' shall be located, designed and constructed such Ihat 
the facility shall not calise contamination to a drinkil1~ wafer source or calise 
contamination of groundwClter. '. (IDAP A 58.01.06·13.01.0) 

Figure 9 shows the locations and construction dates of all wells located within the vicinity of Section 

19 that are registered \\ith the Idaho Department of Water Resources (IDWR). According to the lDWR 

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 \-vell # 13 was not surveyed for this report. However. the 1 DWR .database indicates that 

well # 13 is located \'.ithin the north\vest quarter of the northeast quarter of Section 20. Thus. well # 13 

must be at least one-half of the distance of Section 10 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, 

satisfying the regulatory constraints concerning proximity to water wells. 
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2.8 Flood Plain

"'No new hazardous waste land disposal facility shall be sited within a floodplain of a
500-YEAR (recurrence interval) flood. (Idaho 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 to pose a
hazard to human health and the einironment." (IDAPA 58.01.06-13.0 .A)

"A facility located in a I 00-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 floodplain 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 feet above sea level

(msl). The lowest elevation in the northeast comer 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 elevation 2425 feet above MISL. The topographic contours

demonstrate the tendency of the natural landscape to direct floodwaters away from Section 19 toward
the Snake River to the north, which is approximately 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.e., displacement within Holocene tine) or other
tectonically active or unstable areas (e.g. paleo-landslides, etc.). ' (Idaho Hazardous
Waste Management Plan: Minimum Technical Siting Criteria for Commercial Hazardous
Waste Land Disposal Facilities Within Idaho-2D)

"No facility may be located on land that would threaten the integrity of the design."
(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)

American Geotechnics

• 

• 

• 

Hazardous Waste Facility Siting License Application Cell 16 
Grand View, Idaho 

AMERICAN 

r"e W
." 

Project No. 06B·C 1202 

June 30,2006 
Page 15 

~ ..... ~ ~ 
TECHNICS 

2.8 Flood Plain 

"No new hazardous wasre land disposal facility shall be sired withill a floodplain of a 
500·YEAR (recurrence interval) flood." (Idaho 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 (J 00) year flood plain if the facility 
will restrict the flow of the one hundred (l00) year flood. reduce the temporary water 
STOrage capacity of the flood plain. or result in a washout of solid waste so as (0 pose a 
hazard to human health and the emironment. " (I DAPA 5S.0 1.06-13.0 I.A) 

"A facility located in a j DO-year floodplain nllIs1be designed. construcred. operated. and 
maintained to prevent washout of any hazardous waste by a I OO-yr flood. ., (EPA 40 CFR 
264.1S.B) 

No part of Section 19 is located within a designated A, B. or C class floodplain as identified by the 

Federal Emergency Management Agency (FEMA). Figure·1 0 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 feet above sea level 

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

MSL. This "Iowest elevation" is approximately 1.5 miles away and 50 feet above the nearest stretch of 

Castle Creek, lying at approximately elevation 2425 feet above :V1SL. The topographic contours 

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

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

19. 

2.9 F~lult Zones, Seismic Zones, and Unst:lble Areas 

"No new hazardous waste land disposal facility shall be siled within areas that are in 
close proximity of active faliit zones (i. c .. displacemem withill Holocene time) or orher 
recronically acril'e or unstable areas (e.g. paleo-landslides. ere.)." (Idaho Hazardous 
Waste Management Plan: Minimum Technical Siting Criteriu for Commercial Hazardous 
Waste Land Disposal Facilities Within Idaho·2D) 

"No facility· may be located 011 land that lI'ould threaten the inregriry of rile design.' J 

(IDAPA 58.01.06-013.E) 

.. Portions of new facilities where treatment, storage. or disposal of IlClwrdous waste will 
be conducted must be locatcd \1'ill1il1 61 meters (200 feet) of a fault which has had 
displacemelll in Holocene lime ". (EPA 40 CFR 264.IS.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 coefficients. respectively, during a 50

year period in Idaho. Figure 13 indicates the effective 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 spectral response accelerations, Section 19 is classified as

Site Class C, for use with the International Building Code.

As shown on the USGS Earthquake Hazards Program 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. 11 g. Thus. indicating the

Site is located within a seismic impact zone. which is similar to other landfills in Southern Idaho.

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 Idaho 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

a 0.1 Ig horizontal acceleration. Geosynthetic and clay liners utilized in the proposed landfill will be

analyzed for tear and potential slippage under static and dynanmic conditions and designed to remain

stable under anticipated seismic accelerations. Additional landfill 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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Figure II 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 coefticients. respectively, during a 50 

. year period in Idaho. Figure I 3 indicates the effective peak firnl ground acceleration is less than O.05g 

and Figure 14 indicates the effective peak velocity-related acceleration coefficient (Ay) 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 spectral response accelerations, Section 19 is classified as 

Site Class C, for use with the International Building Code. 

As ShO\\ll on the USGS Earthquake Ha7.ards Program 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 0.11 g. Thus. indicating the 

Site is located within a seismic impact zone. which is similar to other landfills in Southern Idaho. 

During the design phase, prior to applying for a pernlit modification. best management practices will 

be used to design engineered stntcturcs to withstand horizontal acceleration forces according to the 

International Building Code (IBe, 2000). 

For instance, under the direction of an Idaho 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 \vill be designed to withstand 

a 0.11 g horizontal acceleration. Geosynthctic and clay liners utilized in the proposed landfill will be 

analyzed for tear and potential slippage under static and dynanlic conditions and designed to remain 

stable under anticipated seismic accelerations. Additional landfill fcatures~ 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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Section 19 does not contain surface or subterranean pysiographic features that arc characteristic of

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 Subsurface Mining, Caves, and Salt Bed Formations
"No new hazardous waste land disposal facility shall be located within areas overlying
any subsurface mnining. - (Idaho 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
formation, 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 Bureau of Land Management

concluded that no locatable or salable minerals were present in commercial quantities 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.
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Section 19 does not contain surface or subterranean pysiographic features that are characteristic of 

unstable areas and thus docs not pose a threat to the design integrity of a hazardolls 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 induding sink holes. sinking streams. caves, large springs. or blind valleys.) 

2.10·· Subsurface Mining, Ca\'cs, and Salt Bed Formations 

"No new hazardous waste land disposal facility shall be located within areas overlying 
any subsurface mining." (Idaho 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 
formation. salt bed formation. underground mine or cave is prohibited. except for the 
Department of Energy Waste Isolation Pilot Project in Nell' 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 Bureau of Land Management 

concluded that no locatable or salable minerals were present in commercial quantities within Section 

19 (Appendix D). 

• 

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

formations exist within Section 19. 
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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 are

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 toxicity. 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 (DO01); corrosive battery acid (DO02): 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. 3 1) 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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3.0 Waste Description and Environmental Protection Agency Waste Codes 

"An application for a siting license shall inelude a description of the types of wastes 
proposed to be handled at the facility . . , (Idaho Statutes 39·5813.0) 

According to Title 40 of the Code of Federal Regulations: Section 261, hazardous wastes are described 

as (l)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 are 

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 toxicity. 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 solvt!nts that are 

ignitable (DOOl); corrosive banery 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 (0008). or mercury (0009). 

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 wvaste code.

Some examples of specific source wastes are wastewater treatment sludge from the production of

chrome yellow and orange pigments (K002). electric arc furnace dust (K06 I). 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 use 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 vinyl chloride (U043).

American Geotechnics

• 

• 

• 

Hazardous Waste Facility Siling License Applicalion Cell 16 
Grand View. Idaho 
Projecl No. 06B-C 1202 

June 30. 2006 
Page 19 

AMERICAN J"e"." ~ ~~ ~ 
TECHNICS 

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 retining, 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 orangc pigments (K002). electric 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) arc 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 commercjal chemical products include: Aldicarb (P070). parathion 

(P089). and vinyl chloride (U043). 
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Table 1

EPA Hazardous Waste Codes for Waste Accepted at US Ecology Idaho, Grand View, Idaho

Characteristic Non-specific Specific Source Discarded Commerci:a Chemical Products

Wastes Sotres Wastes Acute Toxic Wastes Toxic WastesWastesW'nstcs

D00.1 rO I K001 K0117 K 124 1'001 P050 11106 UOOI U048 U095 U 143 U 189 U247

D002 F002 KO02 K048 K 125 P002 P051 P108 U002 U049 U096 U 144 U 190 U248

D003 r003 K003 K049 K126 P003 P054 P 109 U003 U05( U097 U145 U 191 U249

D004 1'004 K(004 KOSO K1I31 P004 P057 P1 1.1 U004 U051 U09'8 U 146 J 192 U271

D0O5 1S005 K(05 I051 K 132 P005 P058 Pill U005 U052 U099 U 147 U 193 U278

D006 P006 K006 K052 K 136 P007 11059 P1112 U006 U053 1I)01 U 148 U 194 U279

D007 F007 K007 K060 K141 P008 P060 P113 U007 U055 U102 U149 U196 U280

D008 FOOH KOo8 K061 K 1,12 P009 P062 PI 14 U008 U056 U 103 U 150 U 197 U328

D009 F009 K009 K062 K 143 1010 P063 P115 U009 U057 U105 UI51 U200 U353

D010 F010 K010 K069 K144 11011 P064 P116 U0I0 U058 U106 .U152 U201 U359

DOII FOI K011 K071 K145 P012 P065 13118 UOII U059 U107 U153 U202 U364

I)012 F012 K013 K073 K 147 1I013 P066 P119 U012 U060 U108 U154 U203 U367

D013 1:019 K014 K083 K148 P014 P067 P120 U014 U061 U109 U155 U204 U372

D)014 F020 K015 K084 K 149 1P015 P068 1'121 U015 U062 UI10 U156 U205 U373

D015 F021 K016 K085 K150 P016 P069 P122 U016 U063 UIII UIS7 U206 U387

D016 F022 K017 K086 K151 P017 P070 P123 U017 U064 U112 U158 U207 U389

D017 F023 K018 K087 K156 P018 P071 P127 U018 U066 U113 U159 U208 U394

D018 F024 K019 K088 K157 1020 1P072 P1128 U019 U067 U1 14 U160 U209 U395

D)019 F025 K020 K093 K 158 1P021 11073 11185 U020 U068 U I15 U 161 U210 U404

D020 F026 K021 K094 K 159 P022 P074 11188 U021 U069 U 116 U162 U21 I U409

D)021 1:027 K022 K095 K 161 1)023 P075 P1189 U022 U070 UI 17 U 163 U213 U410

D022 1:02N K023 K096 K169 P024 P076 11190 U023 U071 U118 U164 U214 U411

D023 1:032 K02.1 K097 K1170 11026 1I077 I191 U024 U072 UI 19 U 165 U215

D024 F034 K025 K098 K171 P027 P078 P192 U025 U073 U120 U166 U216

D025 F035 K026 K099 K 172 P028 P081 P 194 U026 U074 U 121 U 167 U217

D026 F037 K027 KIOO K 174 P029 P082 P196 U027 U075 U 122 U 168 U218

D027 F038 K028 K1I01 K 175 P030 P084 P197 U028 U076 U 123 U 169 U219

D)028 F039 K(029 K102 K176 P031 P085 P198 U029 U077 U124 U170 U220
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EPA Hazardous Waste Codes for Waste Accepted at US Ecology Idaho, Grand View, Idaho 

Characteristic 
NOll-specific Spccilic Suurn' 

Discanlcd COIIJlIIl'rcial Chemical I'roducts 

Source 
W:lstcs 

Wastes 
Wastes Acute Toxic Wastes Toxic Wastes 

000.1 FOOl KOO I KOtl7 KI24 POOl POSO 1'106 UOOI U04H U095 UI43 UI!!9 U247 

0002 Fon2 K002 K048 KI25 P002 P051 PI08 U002 U049 U096 UI44 UI90 U248 

0003 FOO3 KOO) K049 KI26 P003 PO 54 PI09 U003 U050 U097 UI4S UI91 U249 

0004 FOO4 KOO4 KOSO KI31 P004 POS7 PliO UOO" UOSI lI0!}8 UI46 lJl92 U271 

DOOS FOUS K(JUS KOSI K132 P005 P058 Pili UOOS UOS2 Un!)9 UI<l7 U19) U278 

DOU6 rOOf> K006 K052 KI36 P007 POS9 P 112 UOO6 U053 UIOI UI48 UI94 U279 

0007 F007 K007 K060 KI41 1'008 P060 PII3 U007 UOSS UI02 UI49 UI96 U280 

DOOS FOOll KOOll KOGI KI'12 POO9 POG2 PII .. UOOl! U056 UI03 UI50 UI97 U328 

0009 FOO9 K009 K062 K 14) POlO P063 PII5 UOO9 U057 UI05 UI51 U200 U353 

0010 FOIO KO II) K069 J( 144 PO II P064 PI16 UOIO U05!! UI06 UI52 lJ201 U359 

0011 FOil KOII K071 KI<l5 1'012 P065 1'118 UOII U059 UI07 UI53 U202 U364 

DOl2 FOl2 KOI) K07) KI<l7 POI) P066 PI19 UOl2 U060 UI08 UIS4 U203 U367 

0013 FOIl} KOl4 KOH3 KI4H POl4 P061 PI20 UOl4 U061 UI09 UIS5 U204 U372 

DOI<l Hl20 KOIS K084 KI49 1'015 P068 \'121 UOIS U062 UIIO UIS6 U20S U373 

0015 F021 KOl6 K085 KI50 POl6 P069 1'122 UOl6 U063 UIII UIS7 U206 U387 

0016 F022 KOl7 K08C! K15\ POl7 P070 PI23 UOl7 U064 UII2 UI58 U201 U389 

0017 F023 KOl8 K087 KI56 POl8 P011 PI27 UOIII U066 UI13 UI59 U208 U394 

OOIH F024 KOl9 KOKH KI57 1'020 pon 1'128 UOII) U()67 UII4 UI60 U209 U395 

1)019 F025 K020 K093 KI58 P021 1'073 P18S U020 U068 UI15 UI61 U210 U404 

0020 F026 K021 K094 KI59 pon P074 PI8S U021 U069 UII6 UI62 U211 U409 

DU21 F027 K022 KOl)5 KI61 P023 P075 Pill!) U022 U070 UII7 UI63 U21) U410 

D022 F021i K023 K096 KI69 P024 P076 1'190 U023 U071 UII8 UI64 U214 U411 

002) 1"032 KIJ2·1 K()1)7 KI70 1'026 1'077 1'191 U024 U072 UII!) UI6S U215 

0024 F034 1\.025 K098 KI71 P027 pon· »192 U025 U013 UI20 UI66 U216 

0025 F035 K026 K099 KI72 P028 P081 PI94 U026 U074 unl UI67 U217 

0026 F031 K027 KIOO KI74 P029 POS2 PI96 U027 U075 UI22 UI68 U218 

0027 FO)8 K02!! KIOI KI75 POlO P084 PI97 U028 U076 UI23 UI69 U219 

0028 F039 K029 KI02 KI76 P031 P085 PI98 U029 U011 UI24 UI10 U220 
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Table I

EPA Hazardous Waste Codes for Waste Accepted at US Ecology Idaho, Grand View, Idaho

Characteristic Non-spccilic Specific Source Discarded Commercial Chemical Products
Sourcc

Wastes Wastes Wastes Acute Toxic Wastes Toxic Wastes

D029 K030 K103 K1177 P033 P087 P199 U030 U078 U125 UI71 U221
D030 K031 K 104 K 178 P034 P088 P201 U031 U079 U 126 U 172 U222
D031 K032 K 105 P036 P089 11202 U032 U080 U 127 U 173 U223
D032 K033 K106 P037 P092 P203 U033 U081 U128 UI74. U225
D033 K034 K 107 P038 P093 P204 U034 U082 U 129 U 176 U226
D034 K035 K 108 P039 P094 1'205 U035 U083 U 130 U 177 U227
D035 K036 K 1091 P040 1P095 U036 1.084 U 131 U 178 U228
D036 K037 KI10 P041 P096 J037 U085 U132 U 179 U234
D037 K038 K I I I P042 P097 U038 U086 U133 U 180 U235
D038 K039 K 1 12 P043 P098 U039 U087 U134 U181 U236
D039 K040 KI 13 P044 P099 U041 U088 U135 U182 U237
D040 K041 K1(14 11045 PI01 U042 U089 U136 U183 U238

D041 K042 KII 15 P046 P1102 U043 U090 U 137 U184 U239
D)042 1(043 K 116 P047 P103 U044 U091 U 138 U185 U240

D043 1(044 K 117 P048 1P104 U045 U092 U140 U186 U243
K045 K 118 P049 P105 U046 U093 U141 U187 U244
K046 K 123 U047 U094 U 142 U188 U246
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Table 1 

EPA Hazardous Waste Codes for Waste Accepted at US Ecology Idaho, Grand View, Idaho 

Characteristic 
Non-spccilic 

Specific Source Disc~lrdcd Conuncl'ci:tl Chemical Products 
Source 

Wastes 
Wastes 

Wastes Acute Toxic Wastes Toxic W.lstes 

D029 K030 KJ03 KI77 P033 POS7 1'199 U030 U078 UI25 UI71 U221 
0030 K031 KI04 K178 P034 P08S P201 U031 U079 UI2(, UI72 U222 
0031 K032 KI05 1'036 POK9 1'202 U032 UOKO UI27 UI73 U223 
D032 K033 KI06 1>037 -1'092 1'203 U033 U081 UI28 ' UI74 U225 
0033 K034 KI07 P038 1'093 1'204 U034 U082 U129 UI76 U226 
0034 K035 KIOK 1'039 1'094 1'205 U035 UOK3 UI30 UI77 U227 
0035 K036 I( 101) 1'040 1'095 U036 lJOM LJ 131 U 17K U22K 
D036 K037 KilO 1'041 1'096 U037 V085 UIJ2 UI79 U234 
0037 K038 Kill 1'042 1'097 U038 V086 UI33 UI80 U235 
D038 K039 1\:112 P043 P098 U039 U087 UI34 UI8l U236 
0039 K040 K 113 1'044 P099 U041 U088 U135 UI82 U237 
0040 K041 KII4 1'045 1'101 U042 U089 U136 UI83 U238 
0041 K042 KII5 1'046 PI02 U043 U090 UI37 UI84 U239 
D042 1(043 K 116 1'047 1'103 U044 U091 UI38 UI85 U240 
0043 1(04,1 KI17 »048 PI04 U045 U092 UI40 UI86 U243 

K045 KI18 1'049 1'105 U046 lJ093 UI41 UI87 U244 
K046 KI23 U047 U094 UI42 UI88 U246 
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4.0 Scenic, Historic, Cultural and Recreational Information

"An application for a siting license shall include information showing harm to scenic,
historic, ctdtural 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 prehistoric or historic cultural resources within Section 19.
and to protect any identified resources from potentinl destruction due to expanded landfill activities.

The survey satisfies applicable governing Federal mandates including the Antiquities Act of 1906, the

I listoric Sites Act of 1935. the Historic Preservation Act (NIPA) of 1996, the National Environmental

Policy Act of 1969 (NEPA). the Archeological and Historic Preservation Act of 1974 and other

pertinent legislation.

One small potentially significant site was identifed on the southern boundary of Section 19 where

obsidian flakes were found. After reviewing the survey report, the Bureau of Land Management

inspected and inventoried the site, declared that no fuirther cultural work was necessary. and granted

full 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 expanded landfill operations in all of Section 19 to the Idaho State

Historical Preservation Office (SHPO). The SI-IPO issued a response letter stating that Section 19

contained no sites eligible for the National Register of 1Historic Places (Appendix E). In addition.

SHPO concluded that no further cultural resource investigation of Section 19 was necessary, and that

landtill expansion within Section 19 may proceed without further review from the SHIIPO.

4.1 Parks and Reserved Lands
"The active portion of the facility shall not be located closer than one thousand (1000) feet

from the boundary of any state or national park/ or land reserved or withdrawn for scenic or
natural use including, but not limited to. ivild and scenic areas. national monuments.
wilderness areas. historic sites, recreation areas, preserves ani scenic trails. " (IDAPA
58.01.06-013.G)
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"An application for a siting license shall include illformation showing harm to scenic, 
historic, cllitural or recreational values is 110t substantial or can be mitigaled. ,. (Idaho 
Statutes 39-5813.E) 

In 1991, USErs 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 prehistoric or historic cultural resources within Section 19, 

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

The survey satisfies applicable governing Federal mandatcs including the Antiquities Act of 1906, the 

lIistoric Sites Act of 1935, the Historic Preservation Act (NHP A) of 1996, the National Environmental 

Policy Act of 1969 (NEPA). the Archeological and Historic Preservation Act of 1974 and other 

. pertinent legislation. 

One small potentially significant site was idenli tied on the southern boundary of Section 19 where 

obsidian flakes were found. After revic\'"ing the survey report, the Bureau of Land Management 

inspected and invcntoried the site, declared that no further cultural work was necessary, and granted 

full cultural resource clearance for Section 19 (Appendix E). 

In April of2006, American Geotechnics issued an cl\planatory letter and n formal request for cultural 

resource guidance concerning expanded landfill operations in all or Section 19 to the Idaho State 

Historical Preservation Otlicc (SHPO). The SHPO issued a response letter stating that Section 19 

contained no sites eligible for the National Register of Historic Places (Appendix E). In addition_ 

SHPOconcluded that no further cultural resource investigation of Section 19 was necessary, and that 

landfill expansion within Section 19 may proceed without further review from the SH»O. 

·t 1 Parks and Reserved Lands 

"The active portiOl! of the flu.:ility shall 1101 be located closer them CIne thollsand (l000) feet 
from the boundary of any stelle or national parle. or land resen'ed or wilhdrawll for scenic or 
natural lise including. but 1101 limited to. wild and scenic areas. nalional monuments. 
wilderness areas. historic siles. recreation areas. preserves allci 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 Ecology 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 area 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 19 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 (BLM) owned lands adjacent to

Section 19. In a subsequent telephone conference (Appendix F). Mr. Sullivan clarified his request,

stating that access roads to monitoring wells on BLM lands could have detrimental effects by

increasing 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 expanded landfill

activities within Section 19 did not require monitoring wells or access roads to be constructed on BLM

lands.
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In order to determine the proximity of Section 19 to reserved lands. American Geotechnics issued a 

fonnal 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 

Buds of Prey National Conservation Area (SRBPNCA). 

Bruneau Dunes State Park is located approximately 30 miles southeast of the US Ecology 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 area 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 19 may have on the 

SRBPNCA. Mr. Sullivan is the SRBPNCA manager. A summary of his response is provided in 

Section 4.2. 

-t2 Snake River Birds of Prey National Conservation Area 

American Geotechnics issued a fonnal request for information and guidance to Mr. JOM 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 ""ells and associated 

access roads would not be required on Bureau of Land Management (BLM) owned lands adjacent to 

Section \9. In a subsequent telephone conference (Appendix F). Mr. Sullivan .clarified his request, 

stating that access roads to monitoring wells on BLM lands couldhavc detrimental effects by 

increasing access to areas near the SRBPNCA. After review, Mr. Sullivan indicated that the required 

500 foot inactive buffer zone (see Section (2) would satisfy his request, as long as expanded landfill 

activities within Section 19 did not require monitoring wells or access roads to be constructed on BLM 

lands. 
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5.0 Transport Risk and Accident Impact

"An application for a siting license shall include information showing that 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 Ovwyhee County Idaho. According to the

2005 census report, Owyhee County has a population density of 1.4 persons per square mile. The

nearest population center to 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

1-84 approximately 20 miles nlorthwest of Muuitaiii Hume. Idaho. Sinico Road traverses primarily

through agriculture lands and undeveloped lands owned by the Bureau of Land Management (BLM).

A secondary route approaches USEI on State 1-lighviay 67 from Murphy, Idaho to the northwest. This

route is also bounded by sparsely populated agricultural and BLM lands. The sparsely populated

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

human health due 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 to waste transport accidents. Sensitive routes include bridges and

roadways traveling adjacent to the river, or waterways leading 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 SI-1-67 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 minimnize the risk and impact of an accident during waste transport, each waste transporter

is required to submit and adhere 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 Health Administration (OSIA) standards. and to receive yearly

OSHA refresher courses.
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"An application for (l siting license shall include information showing ThaI the risk and 
impact of accident during transport of hazardous waste is not sltbstantial or can be 
mitigated. " (Idaho Statutes 39-5813.F) 

Section 19 is located within a sparsely populated region of Owyhee County Idaho. According to the 

2005 census report. Owyhee County has a population density of 1.4 persons per square mile. The 

nearest population center to 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 Icading to Section 19 are also located in sparsely populated areas. From 

Interstate 84 (1-84), the primary route to USEl's gatl! in Section 19 is via Simco Road which exits from 

1~84 approximately 20 miles norlhwest uf Muulltaill HUlIIe, hlahu. Silllw Ruau lravt:rst!s primarily 

through agriculture lands and undeveloped lands ov..ned by the Bureau of Land Management (BLM). 

Asecondary 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 

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

human health due 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 to waste transport accidents. Sensitive routes include bridges and 

roadways traveling adjacent to the river. or waterways leading to or originating from the river. Such 

stretches along the routes to Section 19 are minimal, occurring primarily o\'er the bridge at Grand 

View. Idaho and at the Walters Ferry Bridge south cfNampa. Idaho. The SIJ-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 nnd impact of an accident during waste transport, each waste transporter 

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

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

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

according to Occupational Satt~ty and Health 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 emergencyequipment.

These measures are enforced to assure protection to -he environment and the public to the extent

possible in case of a waste transport accident. An example transportation contingency plan from Steve

Forler Trucking, Inc., is shown in Appendix G.
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Each waste transporter is tfained 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 

possible in case of a waste transport accident. An example transportation contingency plan from Steve 

Forler Trucking. Inc .. is shown in Appendix G . 
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6.0 Impact on Local Government

"An application fir 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 miitigated". (Idaho Statutes 39-58,13.G)

6.1 Health and Safety

Additional landfills within Section 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,

current 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 revenu e and economic vitality for Owyhee County. Elmore County,

and the state of Idaho. A 2006 economic impact report commissioned by USE! (Appendix H)

concluded the following:

Year 2005 direct and indirect fiscal impacts in Idaho includes:

* Provided 250 jobs

* Paid S14.8 million in payroll

* Provided $3 1.6 million in additional 'spending within Idaho

* Paid S4.75 million in taxes and fees

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 averagc hourly wage is 39 percent higher than the average wage in Owyhec County.

USEI provides full health coverage and other benefits after 30 days of hire to its employees.

American Geotechnics

• 

• 

• 

Hazardous Waste Facility Siting License Application Cell 16 
Grand View. Idaho 
Project No. 06B-C1202 

June 30. 2006 
Page 26 

6.0 Impact on Local Government 

AMERICAN ,.-e .r • "'l 
~ .... ~ ~ 
TECHNICS 

"An applica/ion for a siting license shall include informationshowillg that the ill/pac/on 
local government is not adverse regarding health, safety, cost and consistency wilh lor;al 
planning and existing llevelopmel1l or can bi! mitigated". (Idaho Statutes 39-5813.0) 

6.1 Health and Safety 

Additional landfills within Section 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, 

cUrrent landfills. Thus. there will be no change in risk of incidents that would require local 

governmental services, and no signi ficant 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 Idaho. A 2006 economic impact rep:>rt commissioned by USEI (Appendix H) 

concluded the following: 

Year 2005 direct and indirect liscal impacts in Idaho includes: 

• Provided 250 jobs 

• Paid S14.8 million in payroll 

• Provided $31.6 million in additional:;pending within Idaho 

• Paid S·U5 million in taxes and fees 

USEI is the largest property ta:-; payer in Owyhee County anJ in the Bruneau-Grand View 

School District (providing approximately 15 percent of theDistrict" s total tax revenue). 

USEl is Owyhee County's largest private no:-}-agricultural employer. 

The USE I average hourly wage is 39 percent higher than the average wage in Owyhee County. 

USElprovidcs full health coverage and other benefits after 30 days of hire to its employees. 
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7.0 Proximity to Residential Structures

"'No new hazardous waste land disposal facility shall be sited within 5000feet 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 ldaho-3A)

Figure 15 shows the residential locations in nearest proximity to Section 19, along wvith the required

5000 foot buffer zone associated with each 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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"No new hazardous waste land disposal facility shall be sited within 5000feet of any off­
site residenrial 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 euch 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 Hazardous 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 inl 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 aerial

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 Area Hospitals

A list of hospitals in the vicinity of Section 19 is provided in Appendix I. The hospitals were located

using current phone directories and internet resources. Distances were estimated 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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airporls, hospitals. churches ". (Idaho Hazardous 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 intemet resources. Distances were estimated using aerial 

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 shov.'s 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 Area Hospitals 

A list of hospitals in the vicinity of Section 19 is provided in Appendix I. The hospitals were located 

using current phone directories and intemet resources. Distances \Vere estimated lIsing 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 mi les. 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 l. The churches were located 

using current phone directories and intemet 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

approximately 10.3 miles.
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photographs. The church nearest to Section 19 is located in Grand View, Idaho at a distance of 

approximately 10.3 miles. 
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9.0 Proximity to Population Centers

"No new hazardous waste land disposal facility shall be sited within 3 miles firom a
population center greater than 150 people ". (Idaho 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 Hv-y 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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"No new hazardous waste land disposal facility shall be sited within 3 miles fi'om a 
population center greater than 150 people ", (Idaho Hazardous Waste Management Plan: 
Minimum Technical Siting Criteria for Commercial Hazardous Waste Land Disposal 
Facilities Within Idaho-3C) 

As sho\\'ll 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 Hw~ 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 Endangered or Threatened Species

"The facility shall not cause or contribute to the taking ofany endangered or threatened
species of plants, fish, or wildlife or result in the destruction or adverse modification of
the critical habitat of endangered or threatened 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

request to the United States Fish and Wildlife Service (USFWS) to determine the existence and status

of any endangered, threatened, proposed endangered, or otherwise protected species that may be

affected by hazardous waste landfill operations within Section 19. A response letter was issued by the

USFWS (Appendix J) indicating 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 proposed species that may exist

within Section 19, the USFWS response letter provides information and guidelines concerning formal

* consultations with the USFWS should these species be located.

The protected species listed by the USFWS include:

• Snake River Physa snail (Physa natricina) Listed Endangered

9 Idaho Springsnail (Pyrgulopsis idahoensis) Listed Endangered

0 Utah Valvata (Valvata utahensis) Listed Endangered

Bliss Rapids snail (Taylorconcha serpenticola) Listed Threatened

Slickspot Peppergrass (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 that no federally listed endangered or threatened

species were located on, or near, Section 19. In addition, the letter provided information concerning the

likelihood of.Slickspot Peppergrass existing within Section 19, concluding that the habitat necessary to

support Slickspot Peppergrass does not exist within Section 19. The IDFG department arrived at this. conclusion from personal experience and after consultation with the lead botanist at the Idaho
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. 'The facility shall not cause or contribllle to the taking of any endangered or Ihreatened 
species of plants. fish. or wildlife or result in the destruction or adverse modification of 
the critical habiral of endangered or rhrealened species as identified in 50 CFR Part /7 ". 
(IDAPA 58.01.05-013.B) 

In accordance \\-ith the Endangered Species Act of 1973, American Geotechnics issued a formal 

request to the United Stales Fish and Wildlife Service (USFWS) to detemline the existence and status 

of any endangered, threatened, proposed endangered, or otherwise protected species that may be 

affected by hazardous waste landfill operations within Section 19. A response letter was issued by the 

USFWS (Appendix J) indicating that our request for information satisfied the requireJl1ents for 

obtaining an official list of species as required by the Endangered Species Act, Section 7(c). 

In addition to providing an official list of endangered. threatened. and proposed species that may exist 

within Section 19, the USFWS response letter provides infonnation and guidelines concerning formal· 

consultations with the USFWS should these species be located. 

The protected species listed by the USFWS include: 

• Snake River Physa snail (Physa nalricina) Listed Endangered 

• Idaho Springsnail (Pyrgulopsis idahocnsis) Listed Endangered 

• Utah Valvata (Valvata utahensis) Listed Endangered 

• Bliss Rapids snail (Taylorconcha serpenlicola) Listed Threatened 

• Slickspot Peppergrass (Lepidium papillifcrum) Proposed Endangered 

American Geotechnics issued a formal request to the Idaho Fish and Game Department (IDFG) to 

detennine the status of these protected species within Section 19. After review, the IDFG department 

issued a response letter (Appendix J) concluding that no federally listed endangered or threatened 

species were located on, or near, Section 19. In addition, the letter provided information concerning the 

likelihood of Slicks pOI 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 experience and after consullation with the lead botanist at the Idaho 
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Conservation Data Center (Mr. Michael Mancuso). Based on the low likelihood of Slickspot

Peppergrass existing within Section 19. the IDFGD stated that a rare plant survey to locate Slickspot

Peppcrgrass in Section 19 was not warranted. Therefore, a rare plant sur'ey 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 these snails exists within river

waters, and no such habitat is provided 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 (Chaenactis stevioides)

* Spreading Gelia (lpomopsis polycladon)

* White-Margined Xax plant (Glyptopleura ,narginata)

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

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

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

after any disturbance. Thus, the IDFG department stated that a rare plant survey to locate I3LM

sensitive plants was not warranted. Accordingly. no rare plant survey lbr these species was conducted

for this siting application.
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Conservation Data Center (Mr. Michael 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 su":'ey 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 slated by Ms. Thompson, each of these snails exists within river 

waters, and no such habitat is provided 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 kno\'tn to exist \\ithin Section 19 (Appendix J). These species include: 

• Desert Pincushion (Clwenaclis slevioides) 

• Spreading Gelia (ipolllopsis polyc/adon) 

• White-Margined Xax plant (GlyplOpleura marginuw) 

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

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

existence of seed sources on ,propenies adjacent to Section 19. allows each of these plants to recolonize 

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

sensitive plants was not warranled. Accordingly. no rare plant survey for these 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 Section 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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The USACE regulates all activities associated with waters of the United States, including wetlands. In 

particular, USACE administers Sect~on 404 of the Clean Water Act. which requires a Department pf 

the Army permit to be obtained for any operation releasing or discharging fill material into waters of 

the United States. American Geotechnics issued a fonnal inquiry to the USACE to determine whether 

hazardous waste landfill activities within Section 19 would adversely affect Castie 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 

USACEjurisdiction, 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 500feet 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) feet to
the property line. " (IDAPA 58.01.06-01'3.F)

Figure 2 displays the USEI 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 be constructed up to the western boundary of

Section 19 where the USE[ property boundary extends into Section 20 as shown.
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"An area of 01 leasl 500 feel surrounding Ihe "active ,. (disposal/oeation) portion of Ihe 
site shall be provided as an illactive 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 Ihall olle hundred (100) feet 10 

the property line . .. (IDAPA 58.01.06-013.F) 

Figure 2 displays the USEI 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 be constructed up to the western boundary of 

. Section 19 where the USEr property boundary extends into Section 20 as shown . 
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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 potentially be

relocated while satisfying regulatory requirements. 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 buffer 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 waterway buffer, which extends into

the northwest comer of Section 19, covering approximately 40 acres.
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. 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 watenvay 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 pem1anent 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-pennanent because the boundaries defining these zones can potentially be 

relocated while satisfying regulatory requirements. 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 buffer 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 waterway buffer, which extends into 

the northwest comer of Section 19, covering approximately 40 acres. 
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14.0 Summary

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 Subtitle C Hazardous Waste Landfill.
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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 \vithin the prescribed 

boundaries herein. 

Prior to obtaining a waste penn it, the landfill shall be designed to meet the minimum Federal and State 

design and construction standards for a RCRA Subtitle C Hazardous Waste Landtill. 
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S'UM1IAR", CONCLUSIONS.,. AND RECMMENODATION3

Th-e s-ab•i ect lands -iavle r, rno lin-eral potential for lcc ta-ble or
•salabll, rminerals a=. neither locatable or salable rlir erals are
present in coamner:irial quantities. The subject landa_ are
prospectively vallable f"or oil and gas as well as gothermal
resources. Nc, ,-ther leas.mblc- ni nerals occur in the sub.ic,-ct area.

It has been determined that surface entry on the lads would not
i interfere with operations under the niin-r,.al l.reasing laws.

No mrirning clai ms are known to occur or, the selected lands.

It is recom'rmended that th,,e lands b'e consi dered for trade in
accordance with the Feder-al Land Policy and Management Act of
1976 and all other regulations appertaining thereteo (43 CFR
2710).

INTRODUCTION

The offered lands are an, island in the Snake River (Gold Isle)
just east of Grand View, Idaho while the selected lands are
located or, art arid, rolling upland about sever miles ncrthwe-.t of
Grand View. Idaho.

Both the offered and selected lands were identified for trade
through a request from Envirosafe Incorporated. This report is
prepared in accordance with the Federal Land Pol icy and
Management Act of 19.76, Section 206, Exchanges.

The purpose of this report is to present irnforrmatiorn relative to
the potential for salable and locatable mineral development on
both the offered and the selected lands. The conclusions reached
in this report are limited to only the classification for mineral
potential and should not be used for ang other purpose.

LANDS INVOLVED

The subject lands are;

SELECTED LANDS
Boi.se -Meridi an, Owyhee County, Idaho

'-T. 4'S., R. 2.E, . .

Sec. 19: Lots 1-4 (inclusive)
E1I2NE1/4, W1/2E1/2NW1/4 .

'" El/2SW1/4, SE1/4
Containing 502.66 acres.

• 

-, 

.... 

• • 1 .. 

ID!-2~H52 

The 5ubiect lands hdY~ no hlineral potential for loc3table or 
.sal~bl~·Min@ra\s as neith~r locatable or s~table min@rals are 
present in commercial quantities. lhe subject ldnd~ are 
pro~pectiyely valudbte fer oil and gas as well as geothermal 
resources. No other leasabl~ minerals occur in the subject area. 

It has been determined that surface entr~ on the t3nds would not 
interfere with operations under th@ mine~6l leasing laws. 

No mining claims are known to occur on the selected lands. 

It i-= reconH,l.;:nded that U·,,= lar-Ids b"e considered for· tt'dde in 
accordance with the Federal Land Policy and Management Act of 
1976 and all other regulations appertaining there~Q (~3 CFR 
2710). 

The offered lands are an island in the Snake River (Gold Isle) 
just east of Grand View, Idaho while the selected lands are 
located on an arid. rolling upland about seven miles northwest of 
Grand View, Idaho. 

80th the offered and selected lands were identified for trade 
through a request from Envirosafe Incorporat~d. This report is 
prepared in accordanc~ with the F~dQr31 L~nd Policy and 
Management Act of 1~76. Section 206, Exchang8s. 

The purpose of this report is to present information relative to 
the potential for salable and locatable mineral dev~lopment on 
both the offered and the s~lected lands. The conclusions reached 
in this report are limited to only the classification for mineral 
potential and should not be us~d for any other purpose. 

The sybject lands are; 
".- . ' . • ' .... to' ..... _ • ... • •••• 

SELECTED LANDS 
Bo·j.se "rleri di an, Owyl'-le8 County,· Idah"o 

.. , T. 4' S., R. 2. £ . . ~ '.: .: 
S~C. 19: Lots 1-4 (inclusiv~) 

.; 7<.". :.,.' El/2NE1/4, W1/2El/2NWlI~ • 
..~"" El/2SW1/4, SE1/~ 

Containing 502.68 acres . 
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. .: . 
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April 1,2006 T E C H N I S
Project No. 05B-C1202

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

Attention: Suzie Nietzcl

SUBJECT: US Ecology Idaho, Section 19 Siting an d 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 Office to review the expansion plans for any 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 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 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 second

document (Attachment 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 destroyed by landfill activities. Once the survey was

completed and reviewed, cultural resource clearance was granted (see 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- I 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, ID 83401 - (208) 523-8710
5260 Chinden Blvd. * Boise, ID 83714 * (208) 658-8700
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During our phone conversation you expressed concern over the appearance of landfills in relatively

close proximity to the Oregon Trail (- I 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

May 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 designed 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 to 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 Hazardous 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@american2geotechnics. corn or tiohnson,,amnericangeotechtics. corn. 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

Timothy C. Johnson, EIT
Geotechniical Engineer

A E I R I C A N

T E C H 11 1 C S

Rex W. Hansen, PE
Principal Engineer

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

Attachment B: A Cultural Resources Survey of a Proposed Expansion of the Envirosafe Waste Facility

Attachment C: Bureau of Land Management Cultural Resources Clearance

Attachment D: US Ecology Idaho Hazardous Waste Facility Aerial Photograph

Attachment E: John Sullivan (Bureau of Land Management District Manager) Telecon Report

Letter included withoutI
attachments unless otherwise noted.
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Mr.'Timothy Johnson
American GeoTechnics

S2300 N. Yellowstone Hwy., Ste. 203
Idaho Falls, Idaho 83401

The Hiszory and Preservation People"

Our mission: to educite
through the idcntificntion. RE: U.S. Ecology Grandview--Secti
prtsevation. and inte-pretation Section 106 (Historic Preservation) R
of Idaho's cultural heritage.

www.idahohistory.net

on 19 Siting
.eview

uear Mr. Jonilson:
Dirk Kempthorne
Governor of Idaho

Steve Guerber
Executive Director
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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 Section 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, however, if
archaeological remains are discovered during construction activities.

We appreciate your cooperation. If you have any questions, please
feel free to contact me at 208-334-3847, ext. 107.

Sincerely,

Pusaengilly Neitzel
Deputy SI-PO and
Compliance Coordinator

a
The Idaho State Historical Society is an Equal Opportunity Employer.
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RE: U.S. Ecology Grandview--Section 19 Siting 
Section 106 (Historic PreselVation) Review 

Dear Mr. Johnson: 

Thank you for requesting our views on the need to conduct 
additional archaeological swvey 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 Section 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, however, if 
archaeological remains are discovered during construction activities. 

We appreciate your cooperation. If you have any questions, please 
feel free to contact me at 208-334-3847, ext. 107. 

Sincerely, 

~P~gillY Neitzel 
Deputy SHPOand 
Compliance Coordinator 

• The Idaho State Historical Society is an Equal Opportunity Employer. 
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INTRODUCTION

Ih July, 1991 Envirosafe Services of Idaho, Inc, of Boise, Idaho (ESII) requested that Sage-

bIrush Archaeological Consultants (Sagebrush) conduct a cultural resources clearance survey of

a prorposed expansion of their existing -waste. facility near Grandview, Owyhee County, Idaho,
The project was carred out to comply with governing Federal mandates including the Antiqui-

ties Act of 1906, the H~istoric Sites Act of 1935, the Historic Preseration Act (NIIPA) of 1966
(P.L. 89-665 as amended by P.L. 96-515), Executive Order 11593 of 1971, theNational

Environmental Policy Act of 1969 (NEPA), and the Archaeological and Historic Preservation

Act of 1974 and other pertinent legislation.

The project will involve expansion of the existing facility onto surrounding Bureau of Land

Management (BLM) lands. The project lies in T. 4N., R. 2E., S. 19 on the Castle Butte,
Idaho 7.5' USGS Quadrangle (1949; 19"76 P.l.)(Figure L). A total of approximately 438 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 I and 2, 1991 under au-
thority of Cultural Resources Use Permit No. TD-I-28592- I issued by the Idaho State Office of
the Bureau of Land Management.

S tatem ent o f Objectives

The present project is being undertaken in order to identify and evaluate any prehistoric or
historic cultural resources present within the surveyed corridor 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 collectecd as part of this project will be deposited at the
Southwest Idaho Regional Archaeological Center in Boise, Idaho. Field notes are held on file
by Sagebrush.

The survey area is on a broad plain several miles south of the Snake River in low hilly terrain.
There are a few shallow arroyos and several deep ones at the western edge of the survey area
above Castle Creek drainage and onc large one in the southeastern part of the survey area.
Vegetation in the area is generally sparse with sagebrush and bunchgrass and shadscale dom.i-
nant. Because of the arid nature of the area (the nearest permanent water source is Castle
Creek located about 660 meters to the west) and the absence of significant lithic resources in
the area, it is likely that prchistoric site density is quite low. Evidence of historic activity will
likely be absent due to 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 will
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 (S.HPO) through Susie Nietzel on August 1,
1991. In 1989, Frank Jenks (BLM, Bruneau Resource Area) surveyed a 0.25 acre well site for
ESII in section 19 SENENW and found no cultural resources. In 1990, Sagebrush conducted a
cultural resources inventor east, south and west of the existing ESII waste disposal site and
found only one isolated artifact in section 19.
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Castle Butte 7.5' Quadrangle (1948; P.R. 1976). Note site ES-l and
isolated find *T-1.
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Figure 1. Location of cultural resources surv-eyo propo ~s on a lIl9 
waste facility near Grandvi~, {)...Iyhee County. Idaho. Taken frcm: USGS 
Castle Butte 7.5' Quadrangle (1948; P.R. 1976). Note site £5-1 and 
isolated find IF-t. 
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A search was also made of the National Register of Historic Places (NRHP) for significant
-sites in the area. 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
area ranges from 2500 up to 2700 feet a.s.L There are a few sand ridges in the southwestemrn
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 sagebrush, bunch-
grass, shadscale, four-wing saltbush and devil's thorn. 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 Castle Creek located about 660 meters to the west and
the Snake River located two miles to the north. There are several shallow and deep arroyos
within the survey area, but they seldom carry water.

Natural disturbance in the area includes arroyo cutting, sheetwash erosion and some minor
aeolian movement of the sand areas. Cultural disturbance consists largely of the Envirosafe
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.

0 IMETHODOLOGY

The survey was conducted by Sean Blaine and the author on August 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 50
years old. There had to be five or more artifacts or a feature found within a 50 foot radius.
Less than this number of artifacts was considered 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-I is located in the SESWSESW of S. 19 at the lee side
of a sand dune 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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A search was aJso made of the National Register of Historic Places (NRHP) for significant 
'sites in the area. None were found. 

ENVlllONMENT 

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 hill! and slight to steep slopes. The elevation of thc 
area 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 soib are silts and sandy silts. 

Vegetation in the survey area is sparse (20 percent a.verage) dominated by sagebrush, bunch­
grass. shadscale, four-wing saltbush and devil's thorn. Vegetation is even sparser on the north 
central portion of the survey area where a loose pavemenl of basaltic pebbles are found. 

The nearest permanent water source is Castle Creek located about 660 meters to the west and 
the Snake RIver located two miles to the north. There are several shallow and deep arroyos 
within the survey area, but they seldom carry water. 

Natural disturbance in the area includes arroyo cUlling. sheetwash erosion and some minor 
aeolian movement of the sand areas. Cultural disturbance consists largely of the Envirosafc 
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 road!! and a fence line. 

J\.IETRODOLOGY 

The survey was conducted by Sean Blaine and the author on August 1 and 2, 1991. The 
survey block was walked in parallel transects spaced no more than 30 meters apart. The outer 
perimeter of !he survey area was marked with slakes. The interior perimeter Wa3 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 l~t 50 
years old. There had to be five or more artifacts or a feature found within a SO foot radius. 
!..eM than this number of artifacts wa.s considered 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-l is located in the SESWSESW of S. 19 at the lee side 
of a sand dune and consists of a small ob~idian flake scatter with three concentrations of flakes, 
associated with two concentrations of fire-cracked rock. This may have been a small campsite 
which contain!! limited evidence of primary and secondary lithic reduction activity. Shatter and 
se·vera! tertiary flakes were also noted • 
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M IF-1, an isolated patinated obsidian biface midsection, is located in the SpSWNESW 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 aid 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 weU-traveled.

RECONMMNDATIONS

Site ES-I 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 actvity appears to be limited to some lithic rcduction of locally occur-
ring obsidian and limited occupation as evidenced by fire cracked rock on the site. In light of
this information, site ES-I is recommended eligible to the NRRHP 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, Idaho.

i 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 Date
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IF-I, an isolated patinated obsidian biface midsection, islocatcd 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 anifa.cts or fearures. 

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-l 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 to be limited to some lithic reduction of locally occur­
ring obsidian and limited occupauon as evidenced by fLre cracked rock on the site. In light of 
this information, site ES-l 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, thal my observations and methods are 
fuUy documented, and that this report is complete and accurate to the best of my knowledge. 

Signarure of Reporter Date 
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1D-1-93-B-5
U. S. DEPARTlENT OF THE INTERIOR

BUREAU OF LAND MANAG8.ENT
BOISE DISTRICT OFFICE

-4

CULTURAL RESOURCE CLEARANCE \1JORKSHEET

1. Project Title and/or Case Number
Envirosafe Land Exchange - IDI-28152

2. Project/Action Description (Type of action, size, location, etc.)
The project Is a land exchange involving 502 acres of BLM lands contiguous to the
Envirosafe Waste Treatment Facility.

3. Individual and Organization Conducting Inventory 4. Date of Inventory
Michael R. Polk, Principal Investigator 8/17/90. 8115/91.
Sagebrush Archeaological Consultants 4/20/92

5. Legal Location of Inventory/lU Ouad
T4S. R2E. Section 19, as shown on map / Castle Butte 7.5' USGS

6. List Site Numbers and Results of Evaluation
IF-1 - 8/17/90 & IF-1, ES-1 (100E3821} - 8/15191

ES-1 was determined eligible and required testing for mitigation.

N Full Clearance [JConditional Clearance J Negative Clearance

8. Mitigation or Special Stipulations Needed to Protect Cultural Resource Values
The project area has been inventoried to current standards. Site 10 OE 3821 has been
tested and evaluated. No further cultural work is needed. Project may proceed as
planned.

Signature Date

9. Cultural Resource Specialist

10. a/District Manager• :~~~ AA•U•I/zq'2
C Iura rsource clearance will indicate that an action has no impact upon C ultural

re urc-es, or that impacts have been satisfactorily resolved. A.conditional or
negative clearance will indicate that cultural resource problems 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.

ID-010-8100-3
Rev. May 1989• 

U. S. DEPAAThENT OF lHE INTERIOR 
BUREAU OF LAND I.IANAGE1.ENT 

BOISE DISTRICT OFFICE 

CUL TI.1RAL RESOURCE CLEARANCE \'.ooKSHEET 

10-1-93-8-5 

1. Project Title and/or Case N~ber 
Envirosafe Land Exchange - 101-28152 

2. Project/Action Description (Type of nctlon, size, location, etc.) 
The project is a land exchange involving 502 acres of BlM lands contiguous to the 
Envirosafe \'Iaste Treatment Facility. 

3. Individual and organizati.on Conducting Inventory 
Michael R. Polk. Principal Investigator 
Sagebrush Archeaological Consultants' 

4. Date of Inventory 
8/17/913. 8/15/91. 
4/213/92 

5. Legal location of Inventory/USGS Quad 
.T4S. R2E, Section 19, as shown on map / Castle Butte 7.5' USGS 

6 •. List Site N~bers and Results of Evaluation 
IF-1 - 8/17/913 a. IF-t, ES-1 (tOOE3821l - 8/t5/91 
ES-1 was determined eligible and required testing for mitigation. 

7. * o Cond j tiona I C I earence o Negat i ve Clearance 
n

lX1 U Ful I Clearance 

8. Mitigation or Special Stipulations Needed to Protect Cultural Resource Values 

9. 

10. 

10 

The project area has beell inventoried to current standards. Site 10 DE 382\ has been 
tested and evaluated. ~o further cultural work is needed. Project may proceed as 
planned. 

Signature 
I 
Date 
I 

resource clearance wi II indicate that an action has no impact upon cultural 
re urces, or that impacts have been satisfactori Iy resolved. A.conditional or 
negative clearance wi I I indicate that cultural resource problems arc not resolved and 
furthe~ steps must be taken to mitigate the impact. Copies of completed clearance 
worksheet must be submlt~ed to the state Historic Preservation Off1cer. 

I D-0H!'r-81 00-3 
Rev. May t989 
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TELECON REPORT

OATE: April 19, 2006

TO: John Sullivan TIME: 9:00 a.m.

Bureau of Land Managcment 06B-C 1202
LOCATION: Field Manager PROJECT No.:

384-3338
john_sullivan@blm.gov

From Tim Johnson DISTRIBUTION: John Sullivan
Rex Hansen

LOcATION: American Geotechnics, Boise Office Tim Johnson

SUBJECT. 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 to 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 fiom BLM. John
explained that BLM clearance concerning cultural resources and mineral potential in Section 19
was granted prior to 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."

UAR~ancn~oACTNE PROJECr5\06B-C1202.1 - USE! - Cell 16 SitingýTelccons\BLMJohnSullivan~doc
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TELECON REPORT 

TO: . John Sullivan 

Bureau of Land Management 
LOCATlON: Field Manager 

384-3338 
john_sullivan@blm.gov 

From Tim Johnson 

. LOCATION: American Geotechnics, Boise Office 

o"n;: April \9,2006 

TIME: 9:00 a.m. 

06B-C1202 
PROJECT No.: 

DISTRI3UTION: John Sullivan 
Rex Hansen 
Timlohnson 

SUBJECT: 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 to 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 st!idies were completed when the previous owner of 
us Ecology Idaho Hazardous Waste Site (Envirosafe) obtained Section 19 from ELM John 
explained that ELM clearance concerning cultural resources and mineral potential in Section 19 
was granted prior 10 (he sale to ensure (he protection of any sensitive areas. " 

As stated by John through email (exactly) 
ftJohn Sullivan informed Tim Johnson that the portion of Section 19 
lo~ated 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 jnterest in the property. US 
Ecology need only concern themselves with whatever regulatory 
requirements exist from EPA, DEQ, or other state or. local agencies. n 

..... 
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AMERIWCA
April 18, 2006
Project No. 05B-C1202

TECHNICS
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 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 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

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

tiohnson(&Qamericangeotechnics.comn. 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 a (208) 523-8710

5260 Chinden Blvd. e Boise, ID 83714 * (208) 658-8700
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April 18, 2006 
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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 

narural 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 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 

TOVvTIship 4S, Range 2E, Owyhee County, Boise Meridian, Idaho. 

The map shows the current US Ecology Idaho property boundaries. A bold line is sho\vo 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 reseryed or withdrawn areas 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@,americangeolechnics.com or 

tjohnsoll@americangeotechnics.com. Please let us know ifthere 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 a Idaho Fall!, ID 83401 • (208) 523-8710 
5260 Cbinden Blvd. • Boise, ID 83714 • (208) 658-8700 
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AMERICAN

T E C H II IC S

Page 2

Respectfully submitted,

American Geotechnics

Timothy C. Johnson, EIT
Geotechnical Engineer

Rex W. Hansen, PE
Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology. Grandview, Idaho. April 2006.

Letter included without
attachments unless otherivise noted.'

American Geotechnics 2300 N Yellowstone Hwy. Suite 203 * Idaho Falls. ID 83401 * (208) S23-8710
American Geotechnics 2300 N Yellowstone Hwy, Suite 203 n Idaho Falls, ID 83401 * (208) 52-,8710

5260 Chinden Blvd. e Boise, ID 83714 & (208,) 658-8700
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Respectfully submitted, 

American Gcotechnics 

Timothy C. Johnson, EIT 
Geotechnical Engineer 
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tw.i~ 
Rex W. Hansen, PE 
Geotechnical Engineer 

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology. Grandview, Idaho. April 2006. 

Letter illclllded withollt 
attachmellts IInless otherwise "oted .. ' 

American Geotechnics 2300 N Yellowstone Hw),. Suite 203 • Idaho Falls. ID 83401 • (208) 52J..8710 
5260 Chinden Blvd. • Boise. ID· 83714 • (208) 658-8700 



May 24, 2006

DIRK KEMPTHORNE
governor

Robert L. Mcinen
director

Dean Sangrey,;Administrator
operation"s• -division

David Ricks. dministrator
manageme•. ccs division

........... :,e , ...........

REC.EAT1 W-j3QAI'D
..... •......• ........

teye Nu•!•tt

rcion one

i .'-anda I F. Rice --

% .regi~n. :tT.;..o •

• :r~eg ion thrfiee" ~iErnest• J. L.-'baed *••

-atham Williamsn
.regio t-o.ur -

... e [I IN I • " V -.i

-T-:.M region F1ive

Doi ig,. At Han ec
region six

IDAHO DEPARTMENT OF
PARKS AND RE-CREATION
....................... x,,. ....................

p.o. bo6x83720
boise, idahoSB720-0065

(208) 334-4199

fax (208) 334-3741

tdd 1-8060477-3529

strect'.d ess
5657 Warm S'ngs Avenue

www.park~s~an tion .idaho.gov

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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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 he affected. 

Thank you for including a map of the proposal. The map made our analysis 
easier. 

The nearest rDPR facility is Bruneau Dunes State Park that is located 30 
miles southeast of the site. The nearest National Conservation Area is the 
Snake Rivcr Birds of Prey. Contact the John Sullivan, NCA Manager at (208) 
384·3300 for more infonnationon 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 hav.e any 
questions about these comments. please contact me at (208) 334-4180 ext. 
230 . 

Sincerely, 

df,S~ 
Jeff Cook, Outdoor Recreation Analyst 
Comprehensive Planning, Research. and Review 
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April 17, 2006
Project No. 05B-C 1202

TECH NICS
Snake River Birds of Prcy National Conservation Area
Bureau of Land Management
Four Rivers Field Office
3948 Development Ave.
Boise, Idaho 83705

Attention: John Sullivan. NCA Manager

SUBJECT: US Ecology Idaho. Section 19 Siting: Snake River Birds of Prey Area
Grand View, Idaho

Dear John:

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 the Snake River Birds

of Prey National Conservation Area. We appreciate your guidance in this regard, 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, 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. 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 Idaho 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 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&amnericangeotechnics.com or tjohnson@ainericangeotechnics. coin. Alternatively, you may

American Geotechnics 2300 N Yellowstone Hlwy, Suite 203 - Idaho Falls, ID 83401 * (208) 523-8710
5260 Chinden Blvd. * Boise, ID 83714 • (208) 658-8700
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Snake River Birds of Prey National Conservation Area 
Bureau of Land Management 
Four Rivers Field Offiee 
3948 Development Ave. 
Boise, Idaho 83705 

Attention: John Sullivan. NCA Manager 

SUBJECT: 

Dear John: 

US Ecology Idaho, Section 19 Siting: Snake River Birds of Prey Area 
Grand View, Idaho 

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 thc Snakc River Birds 

of Prey National Conservation Area. We appreciate your guidance in this regard, 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 v.ill 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 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 Idaho 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 Seetion 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 withln 

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 tjo/1I1son@americQllgeoteclmics.com. Alternatively, you may 
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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 reviewv, and thank you in advance for your efforts on our behalf.

Respectfiully submitted,

American Geotechnics

Timothy C. Johnson, EIT
Geotechnical Engineer

Rex W. Hansen, PE
Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview, Idaho. April 2006.

Letter included without
attachments unless otherwise noted,
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5260 Chinden Blvd. 9 Boise, ID 83714 * (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 \ve can 

do to help you with your review, and thank you in advance for your efforts on our behalf. 

Respectfully submined, 

American Geotechnics 

Timothy C. Johnson, EIT 
Geotechnical Engineer 

~?rJ,~~ 
Rex W. Hansen, PE 
Geotechnical Engineer 

Attachment: Figure 2. Property Line & Section 19 Siting Map. US Ecology. Grandview, Idaho. April 2006. 

Lefler illcluded without '\ 
attachmellts ullless otherwise "oted .. 

American Geotechnics 2300 N Yellowstone IIwy, Suite 203 • Idaho falls, lD 83401 • (208) 523-8710 
5260 Chinden Blvd. • Hoise, ro 837J.t • (208) 658-8700 



United States Department of the Interior
6 BUREAU OF LAND MANAGEMENT

Boise District Office TAKE PRIDE"
3948 Development Avenue TNAMKERICA

Boise, Idaho 83705
http://www.id.blmgov/offices~lsrd

In Reply Refer To:
6230

May 26, 2006

Timothy C. Johnson
-American Geotechnics
5260 Chinden Blvd.
Boise, ID 83714

Dear 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 bordered
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 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.

Thank you for the opportunity to comment on the proposed landfill expansion. Please contact
me at 384-3338 if you have any questions.

Sincerely,

0 John Sullivan
NCA Manager R E C E I V E D

MAY 19 2006
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Dear Mr. Johnson: 

BUREAU OF LAND MANAGEMENT 
Boise District Office 

3948 Development Avenue 
Boise, Idaho 83705 

http://www.id.blm.gov/offices/lsrd 

May 26, 2006 

TAKE PRICE"' 
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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) OO-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 partofthc pennit for the current landfill expansion proposal, we would 
request DEQ and/or EPA to 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. 

Thank you for the opportunity to comment on the proposed landfill expansion. Please contact 
me at 384-3338 if you have any questions. 

Sincerely, 

.~ 
~Ullivan . 

NCAManager RECEIVED 

MAY 1 9 2006 
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TELECON REPORT

OAT-: June 1, 2006

TO: John Sullivan Ti,,o 11:45 a.m.

Bureau of Land Management 06B-C1202
LOCATION: Manager PROJECT NO.:

384-3338
johnsullivan@blrn.gov

From Tim Johnson DISTRIBUTION: John Sullivan

LOCATION: American Geotechnics, Boise Office Rex Hansen
Tim Johnson

SUBJECT: US Ecology Section 19 Siting: Birds of Prey National Conservation 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.

..... ... ....
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From Tim Johnson 

LOCATION: American Geotechnics, Boise Office 
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06B-C1202 
PROJECT NO.: 

DISTRIBUTION: John Sullivan 
Rex Hansen 
Tim Johnson 
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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 ifhe (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. 
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CONTINGENCY PLAN

1. EMERGENCY ACTION: In the event of an emergency or hazardous waste spill
during transportation, the transporter must take appropriate 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:

1.1.1. Immediately contact the local police and/or fire department by calling 911.

1.1.2. Inmmediately 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 Contingency 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 warn 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
infoma them of what kind of material has been spilled and request the area
be blocked off to pedestrians and vehicles to prevent property damage or any
serous personal injury.

1.1.6. The driver will notify Chemical Transportation Emergency Center to
request infor'mation regarding the hazardous material 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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1.2.1. The Emergency Coordinator will immediately notify the National
Response Center and Director of the Office of Hazardous Material
Regulation, Material Transportation Bureau, Department of Transportation,
in the event of:

8 A person is killed or requires hospitalization due to injuries
a Carrier or property damage exceeds $50,000.
a Notification caused by continuing danger of life
a Incidents requiring evacuation of the general public for one or

more hours
a If 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 lbs) 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 numbers 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. EMVIERGENCY REPORTING:
2.1. In the event of an emergency or a hazardous waste spill during transportation,
the Emergency Coordinator will gather the following information from the driver and
relay it to the National Response Center and the Department of Public Safety (see
phone numbers in Section 3).

" Name of person reporting the incident
" Name, address, and I.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

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 I.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 event 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 (c)(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.

3. EMIERGENCY 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

4. EMERGENCY CORRDINATORS AND CONTACTS:
1. STEVE FORLER

19827 150Qh Avenue East
Graham, WA 98338
Or P.O. Box 1479
Orting, WA 98360
Office # 800-406-1173
Cell-253-209-0816

2. LYLE HANKS

Rev 1: April 27, 2006 5
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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 Numbers:

Grand View EMT 800-632-8000
Elmore Memorial Hospital (208) 587-8401

Directions 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 nd Street East
Turn Right onto East 4th Street North
Turn Left onto North 6h Street East
Turn Right on East 9th 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 DECONTAMINATION 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
decontamination, 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
a Operation and use of Respirator

10. SAFETY, 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:
0 First Aid Kit
6 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-uip check before leaving 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
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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 addcd 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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Executive Summary

0 American Ecology and its employees added $51 million to the Idaho economy in 2005.

0 Direct and indirect annual Idaho impacts include:
o 250jobs
o $14.8 million in payroll
o $31.6 million in additional spending
o $4.75 million in taxes and fees

2005 Economic Impact ($51 million)

Proper Tax $O25-

coe Tax $I .5 -

Fees, $3 0-

Direc Spwo n;•, %1125

kd~red Payrol, $9 0ýQZ

lin'cd Spenftg $51.1

" 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."

* 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.
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American 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
Economic impact to a region is more than just direct expenditures 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 Cbartwell found multipliers for the waste disposal industry of 2.58 for

IAFC is a publicly traded ("ECOL") provider of radioactive and hazardous waste services. The Company operates
four disposal facilities through its US Ecology subsidiaries. These include Grand View, Idaho; Robstown, Texas;
Beatty, Nevada and Richland, Washington.
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jobs, 2.56 for payroll, and 2.23 for revenue. These are the values used in this report.2

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-
hazardous 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 Department 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
specialists, heavy equipment operators, accountants, information technology and computer
professionals, and support staff. The Company's economic contribution is especially important 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 employer. Growth of Company employment and the job creation
multiplier associated with US Ecology is depicted in Figure 2:

2 R.W. Beck and Clhartwell Information Publishers (2001), 'Size of the United States Solid Waste
Industry.' Sponsored by the Environmental Research and Education Foundation, Washington D.C.
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Idaho Employment: U.S. Ecology Direct & Indirete Jobs Impact
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Figure 2: Company growth in employment, and total job impact using a multiplier.

Payroll and Benefits
The Company payroll for the Idaho waste facility and headquarters was $5.8 million in

2005. The current average hourly wage of all 97 Idaho workers is $20.42. The average wage for
US Ecology Idaho employees is currently $15.13 per hour.3  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 HourlyWagos 2005

American Ecology Idaho (al) I,

US Ecology Idaho l 0

Eknore County $10.99

Owyhee County o S10.89

$5.00 $10.00 $16.00 2o.00 $2500

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 industries in the state, and other
new jobs being created in Idaho4 and exceed many jobs in the high tech industry. See Figure 4:

3 Non-corporate employee wage current as of December 2005.
4 Idaho Dept. of Commerce Idaho Occupational Employment and Wage Survey for 2005 - January 2006 edition
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Idaho Hourly Wage Comparison
(Excluding Benefits)
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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 S10.6 million have been
spent through Idaho firms. See Figure 5:

US Ecology Idaho Capital Spending
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Figure 5: US Ecology capital spending and share spent with other Idaho companies.
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Figure 5: US Ecology capital spending and share spent with other Idaho companies. 
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Vendor Purchases in Idaho
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
fuims, 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 Dlroct & Indirect 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 preparedness
and response projects such as:

a 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
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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, Si103 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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Owhrqe CountyPropenylax

State ot Idalul - Sales &
IncomeTax
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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 annually to worthwhile causes in the community. A panel of local
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community leaders 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 Little League Equipment
Homedale FFA LCD projector for classes and demonstrations

Homedale High School Material 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
Owyhee County Probation Dept. After school program resources
Rimrock Jr-Sr High School Centrifuge and spectrophotometer for science class
Silver City Fire & Rescue, Inc. In-kind contribution 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 will be the company's
12h 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
positive 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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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 will be the company's 
12th year of providing this service. . . 

Road Pavillg Project 
In 2004, US Ecology Idaho teamed up with the Simplot Company and the Mountain 

HomeHighway 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 
positive 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 Summary

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 S9.0 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 additional $15.4
million in spending.

Payment of nearly $5 million in taxes and fees provides significant support to local governments
and contributes significantly to overall state revenues. An economic 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 9: Traffic has increased dramatically on Simco Road following 2004 paving. 

ECOllomic Impact Summary 

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 additional $15.4 
million in spending. . 

Payment of nearly $5 million in taxes and fees provides significant support to local governments 
and contributes significantly to overall state revenues. An economic impact multiplier is 
calculated for tipping fee payments of $3 million., adding another $3.7 million to the Idaho 
economy. 

COIlc/usio" 

Jdaho-based American Ecology Corporation's fmancial 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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2005 Economic Impact ($51 million)
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Figure 10: American Ecology added S51 million to Idaho's economy in 2005.
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Figure 10: American Ecology added S51 million to Idaho's economy in 2005 . 
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Public and Private Schools near US Ecology Idaho Hazardous Waste Landfill Facility

School Distance to USEI (straight line)

Gtand View Elementary School
205 1st Street
Grand View, ID. 83624

Rimrock Jr-Sr High School
39678 State Highway 78
Bruneau, ID 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, ID. 83624

Mtn. Home AFM Primary School
100 Gunfighter Ave.
Mtn. Home AFB. ID. 83648

West Elementary
415 W 2nd Street
Mtn. Home, ID. 83647

Melba Elementary
520 Broadway Ave.
Melba, ID. 83641

- 10.2 miles

(208) 834-2775

-16.7 miles

(208) 834-2260

-45.9 miles

(208) 834-2802

-20.8 miles

(208) 832-4665

-26.6 miles

(208) 845-2492

-20.6 miles

(208) 832 4651

-28.0 miles

(208) 587-2595

-25.7 miles

(208) 495-2500
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Hospitals near US Ecology Idaho Hazardous Waste Landfill Facility

Hospital Distance to USEI (straight line)

Mtn. Home AFB Medical Facility
90 Hope Drive Bldg. 6000
Mm. Home AFB, ID. 83648

Elmore Memorial Hospital
895 North 6th East
Mtn. Home, ]D 83647

Mercy Medical Center
1512 12h Ave
Nampa, ID. 83686

20.5 miles

(208) 834-2775

-29.6 miles

(208) 587-8401

-36.7 miles

(208) 463-5000
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Hospitals near US Ecology Idaho Hazardous \Vastc Landfill Facility 

Hospital 

Mtn. Home MB Medical Facility 
90 Hope Drive Bldg. 6000 
Mtn. Home AFB, ID. 83648 (208) 834-2775 

Elmore Memorial Hospital 
895 North 6t1l East 
Mtn. Home, ID 83647 (208) 587-8401 

Mercy Medical Center 
1512 12th Ave 
Nampa, ID. 83686 
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Distance to USE I (straight line) 
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Churches near US Ecology Idaho Hazardous Waste Landfill Facility

Churches Distance to USEI (straight line)1 1 I I

Knight Community Church
630 Idaho Street
Grand View, ID. 83624

Grand View Mennonite Church
Grand View, ID 83624

- 10.3 miles

(208) 834-2415

(208) 834-2039
-unlisted location

Valley Christian Fellowship
P.O. Box 661
Grand View, ID. 83624 (208)8

Church of Jesus Christ of Latter-Day Saints
359450 State Highway 78
Grand View, ID. 83624 (208)8

Faith Tabernacle
Mission Lane
Murphy, ID. 83650 (208) 4

Church of Jesus Christ of Latter-Day Saints
Bldg. 156 Airbase Road
Mtn. Home, ID. 83647 (208)8

-13.3 miles

134-2655

-1 3.5 miles

132-2181

-17.7 miles

395-2718

-20.6 miles

1324211

Jesus Name Tabernacle
4940 Airbase Road
Mtn. Home, lID. 83647

Emmanuel Baptist Church
3850 Airbase Road
Mtn. Home. I0D. 83647

-21.1 miles

(208) 587-0788

-21.1 miles

(208) 587-5207
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April 17, 2006

Project No. 05B-C 1202

T E C H M I C 5
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 your guidance in this regard, and are 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 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 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 rhansendamericangeotechnics.com or
tiohnsono),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. Sute 203 * Idaho Fells, ID 83401 * (208) 523.-S710
American Geotechnics 23200 N Yellowstone Hwy, Suite 203 - Id*ho FBois, ID 83701 9 (208) 52384710

5260 Chinden Blvd. - Boise, ID 83714 - (208) 658-870
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Project No. 05B-C1202
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Respectfully submitted,

American Geotechnics

A 1A E R I C A Ft

T E C H HI I C 5

jeio I
Timothy C. Johnson, EIT
Geotechnical Engineer

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. Suice 203 * Idaho Falls, ~D 83401 * (208) 5234710
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MAY 0 3 2006

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Snake River Fish and Wildlife Office
1387 S. Vinnell Way, Room 368

Boise. Idaho 93"709

Telephone (208) 378-5243
hazp J/dahlwES~fs.gov

MAY 0 2 2006
Timothy 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 SL06-0548

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 to 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 species, 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

TAKE PRIDE _INAMERICA -----
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• 
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RECEIVED 

MAY 032006 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Snake River Fish 1Ild Wildlife Office 
1387 S. Vinnell Way, Room 368 

Boise, Idaho 83709 
Telephone (l08) 378-5243 

hupJlldahoES.fws.gov 

Timothy C. Jolmson ElT &.Rex W. Hansen PE 
American Geotechnics 
5260 Chinden Blvd. 
Boise, Idaho 83714 

MAY 0 2 Z006 

SiJbject: Proposed Hazardous Waste Site - Section 19, Grand View, Owyhee County, 
Idaho- Species List 
File #970.3800 SL 06-0548 

Dear Mr. Johnson and ?vIr. 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 to 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 species, 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 S~rvice. 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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INAMERICA ~. 



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.

Sincl,

• Jeffery L. Foss, Field Supervisor
Snake River Fish and Wildlife Office

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. 

May 2006 

~ Jeffery L. Foss, Field Supervisor 
Snake River Fish and Wildlife Office 



AMERICAN GEOTECHNICS - SECTION 19 HAZARDOUS
WASTE SITE
OWHYEE COUNTY, IDAHO
SPECIES LIST 06-0548

LISTED SPECIES COMIvENTS

Snake River physa snail (Physa nat'icina)

Idaho springsnail (Pyrgulopsis idahoensis)

Snake River physa snail (Physa natficina)

Bliss Rapids snail (Taylorconcha serpenticola)

Utah valvata (Valvata utahensis)

LE

LE

LE

LT

LE

PROPOSED SPECIES/CRITICAL HABITAT

Slickspot peppergrass (Lepidium papilliferuzn) PE

CANDIDATE SPECIES'

None

ICandidate 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

• 

• 

• 

AMERlCAN GEOTECHNICS - SECTION 19 HAZARDOUS 
WASTE SITE 

LISTED SPECIES 

OWHYEE COUNTY, IDAHO 
SPECIES LIST 06-0548 

Snake River physa snail (Physa nan'icina) 

Idaho springsnail (Pyrgulopsis idahoensis) 

Snake River physa snail (Physa nan'icina) 

Bliss Rapids snail (Jaylorconcha serpenticola) 

Utah valvata (Valvata urahensis) 

PROPOSED SPECIES/CRITICAL HABITAT 

Slickspot peppergrass (Lepidium papillijerum) 

CANDIDA IE SPECIES I 

None 

CO:MMENTS 

LE 

LE 

LE 

LT 

LE 

PE 

I Candidate species have DO 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 oftJ1e Act. The Service advises an evaluation ofpotential effects on 
candidate species that may occur in the project area. 

May 2006 



AMERICA

April 17, 2006

Project No. 0513-C 1202

TEC H N I CS
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 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 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 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 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 Idaho 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 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(o)americanp'eotechnics.com or

tiohnson(a)aamericangeotechnics.corn. Please let us know if there is anything else we can doto 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 Blvd. - Boise, ID 83714 @ (208) 658-8700

• 

• 
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April 17, 2006 
Project No. 05B-C1202 

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 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 your guidance in this regard. and are sending this letter as a [onnal request for the Idaho 

Department of Fish and Game to review the endangered species and habitat that may be affected. As 

you requested, we have attached a map indicating Ibe 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 hazard,)us 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 Idaho 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 19 in your 

review as shown within the bold siting boundary line. 

Please provide a lener indicating the existence andlor 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 lener in PDF fom1at to either rhansen@americangeotechnics.com or 

tjohnson@americangeotechnics.com. Please let m 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 Blvd. • Boise, ID 83714 • (208) 658·8700 



April 17, 2006
Project No. 05B-C 1202

AMERICAN

TECH NICS

Page 2

Respectfully submitted,

American Geotechnics

Timothy C. Johnson, EIT
Geotechnical Engineer

Rex W. Hansen, PE
Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview, Idaho. April 2006.

Letter included without
attachments unless otherwvise )oled.,

A -~.- . -

A-merican teotecnnics 2300 N Yellowstone Hwy. Suite 203 * Idaho Falls, ID 83401 # (208) 5238710
5260 Chinden Blvd. a Boise, TD 83714 0 (208) 658-8700
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Page 2 

Respectfully submitted, 

American Gcotechnics 

Timothy C. Johnson, EIT 
Geotechnical Engineer 

Rex W. Hansen, PE 
Geotechnical Engineer 

AMERICAN 
r.; ..... ~ ~ 
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TECHNICS 

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview, Idaho. April 2006. 

. Letter included without I 
attachments ullless olitenvjse nOled ' 

American Geotechnics 

ID:. 

2300 N Yellowstone Hwy. Suite 203 • Idaho Falls, ID 83401 • (208) 52J.-8710 
5260 Chinden Blvd. • Boise, m 83714 • (208) 658-8700 



IDAHO DEPARTMENT OF FISH AND GAME
SOUTHWEST REGION Dirk Kempthome/Govemor
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 species. Therefore,
surveys for slickspot peppergrass are not warranted-

In 2000, the project area was surveyed and several Bureau of Land Management sensitive plant
species were found on the property. These were:

Desert pincushion (Chaenactis slevioides)
Spreading gilia (Ipomopsis 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 year to year. These plants were also located on adjacent Bureau
of Land Management property.

Keeping !dahr. e Wildlife Heritage

Equal Opportunmhy Employer * 208.465-8465 o Fax: 208-465-8467 * Idaho Relay (DD) Service: 1.800-377-3529 * htap:l,5Ishandgame.idaho.gov
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mAHO DEPARTl'vIENT OF FISH AND GA.!"IE -----------------
SOUTHWEST REGION Dirk KempthomelGovcmor 
3101 South Powerlinc Road Steven M. HuffakerlDirector 

Nampa, Idaho 83686 

Timothy Johnson 
American Geotechnics 
5260 Chinden Blvd. 
Boise, Idaho 83714 

Subject: U. S. Ecology Waste Site Expansion 

Dear Mr. Johnson: 

May 16,2006 

The Idaho Department ofFish and Game (Department) has reviewed yOUT 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 papillijerum), which is proposed to be listed as an endangered 
species, does not occur in or near the project area. CDC staff (Michael Mancuso, botanist) 
infonned 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 knovm range of the species. Therefore, 
surveys for slickspot peppergrass are not warranted. 

In 2000, the project area was surveyed and several Bureau of Land Management sensitive plant 
, species were found on the property. These were: 

Desert pincushion (Chaenactis sievioides) 
Spreading gilia (/pomopsis po/yc/adon) 
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 year to year. These plants were also located on adjacent Bureau 
of Land Management property. . 

Keep;ng Idah. s Wildlife Heritage 

EqUIJ/ OpporlWliry Entplo~r _ 208-465-8465 • Fax: 2~65-8467 • ltioho Relay (TDDJ Suvice: /.8OD-377·3529. hltp:lljishandgomo.ldaho,gov 



Surveys for these sensitive plants are also not warranted because we already know they exist in
the area. The seed sources 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 opportunity to comment. If you have any questions, please contact Eric
Leitzinger in the Southwest Regional Office at 465-8465.

Sincerely,

Al Van Vooren

Southwest Regional Supervisor

AV/el

Cc: NRPB
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Surveys for these sensitive plants are also not warranted because we already know they exist in 
the area. The seed sources 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 opportunity to comment lfyou have any questions, please contact Eric 
Leitzinger in the Southwest Regional Office at 465-8465 . 

AV/el 

Cc: N'RPB 

. Sincerely, 

~~ 
~ 

Al Van Vooren 
Southwest Regional SupeIVisor 
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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. Johnson,

This letter is in response to your request concerning threatened -nd 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 mainstern 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 Ill Reaches.

Bliss Rapids Snail
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. 31 S&reet. Suite 200
Boies. Id31w 83714

(208) 939-1022 phone (208) 368-0i fax
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May 22, 2006 

Timothy Johnson 
American Geotechnics 
5260 Chinden Blvd. 
Boise, ID83714 

Re: USEI Section 19 Landfill Siting 
Threatened and Endangered Snail Species 

Dear Mr. lohnson, 

This letter is in response to your request concerning 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 thcse 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 :mecies is limited to a few springs and mains tern reaches in the 
Middle Snake River from American Falls Reservoir to the Hagennan Valley. There has been one 
recent collection of the Utah valvata snail from the Big Wood River drainage, but it is not known 
ifthls observation represents a relict population or recent colonization from irrigation rerums 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 
The Bliss Rapids snail lives only in well-oxygenated coldwater in the gravel and boulders of swjft 
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 

/ /0 Iv. J/" S/rut. Suitt 200 
Boise. Itbho B37 U 

(208) 9J9·/022 phone (20B) 368.0001 fax 



distribution is limited to a few locations in the main stem of the Snake River from King Hill to
Banbury Springs.

Idaho 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.
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.

Sincerely,

Rebecca Thompson
Wildlife Biologist
Bionomics Environmental, Inc.

110 W. 31 Street. Suite 200
Boise, Idaho 83714

(208) 939-1022ph-o (208) 368.0001fax
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distribution is limited to a few locations in the main stem of the Snake River from King Hill to 
Banbury Springs. 

Idaho 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. 

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 infonnatioll. 
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April 17, 2006
Project No. 05B-C 1202

TEC H N IC S
US ArmT Core of Engineers, Regulatory Division
204 N 8 St., Rm 140
Boise, Idaho 83702

Attention: Greg Martinez

SUBJECT: 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 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 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 may email a signed copy of a letter in PDF format to either

rhansen@americangeotechnics.com or tiohnson@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 Yellwstone Hwy, Suite 203 a Idaho Falls, ID 83401 * (208) 523-8710
5260 Chinden Blvd. a Boise, ID 83714 9 (208) 658-8700
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April 17, 2006 
Project No. OSB-C1202 

us Arml Core of Engineers, Regulatory Division 
204 N 8 St., Rm 140 
Boise, Idaho 83702 

Attention: 

SUBJECT: 

Dear Greg, 

Greg Martinez 

US Ecology Idaho, Section 19 Siting Application 
Grand View, Idaho 

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 fonnal 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 withln 

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 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 andlor 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 may email a signed copy of a letter in PDF format to either 

rhansen@americangeotechnics.com or tjolmson@americallgeorechnics.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 Yellc,wstone Hwy, Suite 203 • Idaho Falls, ID 83401 • (208) 523-8710 
5260 Chinden Blvd. • Boise, ID 83714 • (208) 658-8700 



April 17,2006
Project No. 05B-C1202

Page 2

Respectfully submitted,

American Geotechnics

AMERICAN

T E C H NI IC S

Timothy C. Johnson, EIT
Geotechriical Engineer

Rex W. Hansen, PE
Geotechnical Engineer

Attachment: Figure 2, Property Line & Section 19 Siting Map, US Ecology, Grandview. Idaho. April 2006.

Letter included without
tlttach/Lents unless otherwise noted.!

American Geotechnics 2300 N Yell~wstonc Hwy. Suite 203 * Id2ho FRIIs, ID 83401 * (208) 5234710
American Geotechnics 2300 N Yellowstone llwy, Suite 203 * Idaho Falls, ID 83401 a (208) 523-8710

15260 CShinden Blvd. - Boise, ID 93714 - (208) 658-8"700
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Respectfully submitted, 

American Gcotechnics 

Timothy C. Johnson, EIT 
GeotechIiical Engineer 
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Rex W. Hansen, PE 
Geoteclmical Engineer 

Attachment: Figure 2. Property Line & Section 19 Siting Map, US Ecology. Grandview. Idaho. April 2006. 
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DEPARTMENT OF THE ARMY
WALLA WALLA DISTRICT, CORPS OF ENGINEERS

201 NORTH THIRD AVENUE R E C E I V E D
WALLA WALLA, WASHINGTON 99362-1876

REPLYTO May 9, 2006 MAY 112006
AT'TENTION OFMA1120

Regulatory Division

SUBJECT: NWW No. 060600050

Mr. Rex W. Hansen, P.E.
American Geotechnics
5260 Chinden Boulevard
Boise, Idaho 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 degrade 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.

Sincerely,

A. Bradley Daly
Chief. Regulatory Division

e· ", 
:~ 

DEPARTMENTOFTHEARMY 
WALLA WALLA DISTRICT, CORPS OF ENGINEERS 
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REPLY TO 
ATTENTION OF 

Regulatory Division 

WALLA WALlA, WASHINGTON 99362·1876 
May 9, 2006 

RECEIVED 

MAY 1 1 2006 

SUBJECT: NWW No. 060600050 

Mr. Rex W. Hansen, P.E. 
American Geotechnics 
5260 Chinden Boulevard 
Boise, Idaho 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 infonnation 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 degrade 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 Anny 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. 

Sincerely, 

D,B~D-% 
A. Bradley Daly 
Chief. Regulatory Division 
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