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EXECUTIVE SUMMARY

Honeywell Metropolis Works (Honeywell or MTW) located in Metropolis, Illinois has four
calcium fluoride surface impoundments, or ponds, known as Ponds B, C, D, and E. Honeywell
operates the ponds in accordance with its Part B Permit No. B-65R (RCRA permit) issued
pursuant to Part 703 of Title 35 of the Illinois Administrative Code. The Permit requires that
Honeywell close the ponds by 2020. Honeywell is proposing to do so through in-situ

stabilization and construction of an engineered cover system.

The ponds also are included on Source Materials License SUB-526 and contain small amounts of
natural uranium and other isotopes. At the time that Honeywell closes the ponds in accordance
with the Permit, Honeywell also is proposing to obtain a license amendment to release the closed

ponds from Honeywell’s NRC license.

In support of its license amendment request, Honeywell has performed a comprehensive
characterization study of the ponds and their contents. This characterization study provides
radiological and other data of sufficient quality and quantity to meet MARSSIM requirements for

a final status survey.

The concentrations of detected isotopes from the characterization study were averaged and used
as input values for a detailed, site-specific dose model using RESRAD Version 6.5. This detailed
dose model was performed using parameters representative of an industrial worker scenario. Of
the four ponds, Pond C yielded the highest annual does at 1.46E-07 mrem for an industrial
worker. The cumulative annual dose for all four ponds was 1.83E-07 mrem for an industrial

worker, a dose that is indistinguishable from background.

To demonstrate the protectiveness of the in-situ stabilization and engineered cover system, a dose
model also was performed using parameters representative of a resident farmer scenario. This
model yielded a cumulative annual dose of 6.66E-07 mrem which, like the does modeled in the
industrial worker scenario, is indistinguishable from background. An analysis which considered
the total failure of the cover system was completed by performing the dose model with the cover

removed. This dose model resulted in a cumulative dose of 23.8 mrem.
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1.0 General Information

1.1 Background
Honeywell International, Inc. (Honeywell or the Licensee) is the holder of Source Materials License No.

SUB-526 (NRC License), a 10 Code of Federal Regulations (CFR) Part 40 license last renewed by the
U.S. Nuclear Regulatory Commission (NRC) in 2007. Under this license, the licensee operates its
Honeywell Metropolis Works, Inc. (MTW) formerly "Allied Signal” (Allied) plant at Metropolis, Illinois,
where it converts uranium ore concentrates to uranium hexafluoride (UFs) by the "fluoride volatility
process." The UF¢ product is sold as the feed material for uranium enrichment plants. MTW has the

capacity to convert approximately 14,000 metric tons of uranium per year from ore concentrates into UF.

This license amendment request relates to an area of the MTW site known as the CaF, Pond Area, where
MTW formerly precipitated calcium fluoride (CaF;). The CaF, Pond Area includes four surface
impoundments known as Ponds B, C, D, and E. Pond A was closed in 2001 and the CaF, materials

removed from the site.

Ponds B, C, D, and E were constructed from 1974 through 1979 and currently store CaF, materials which
contain trace amounts of natural radioactive isotopes including, but not limited to uranium and thorium.
This material was generated prior to 1982 when MTW used a fluoride removal process that involved use
of calcium hydroxide to precipitate calcium fluoride in the ponds. The installation of a CaF, recovery
system in 1982 curtailed the use of the ponds for calcium fluoride precipitation. Currently, no material is
discharged to Ponds B, C and E, and Pond D only receives flow from MTW's National Pollutant
Discharge Elimination System (NPDES) permitted wastewater treatment system prior to discharge at

permitted Outfall 002.

MTW is required by its RCRA permit to close Ponds B, C, D and E by 2020. As part of the closure
process, MTW has submitted to the Illinois Environmental Protection Agency (IEPA) an application to
modify MTW’s RCRA permit to close the ponds in place using in situ sludge stabilization with a
pozzolanic cement material, construction of an engineered cap and long-term maintenance. As set forth
more fully in the modification application, Honeywell believes that closing the ponds in place will be

protective of human health and the environment.
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1.2  Objective and Scope

This report has been prepared to support a license amendment request that would release the CaF, Pond
Area from Honeywell’s NRC license. This report models the radiological dose associated with Ponds B,
C, D, and E after closure in-place, and describes how the modeled radiological dose compares with

requirements of 10 CFR 20.1402 for unrestricted release.

1.3 Release Criteria

The dose criterion for unrestricted release is provided in 10 CFR 20.1402. This regulation indicates the

following:

A site will be considered acceptable for unrestricted use if the residual radioactivity that
is distinguishable from background radiation results in a TEDE to an average member of
the critical group that does not exceed 25 mrem (0.25 mSv) per year, including that from
groundwater sources of drinking water, and the residual radioactivity has been reduced
to levels that are as low as reasonably achievable (ALARA). Determination of the levels
which are ALARA must take into account consideration of any detriments, such as deaths
from transportation accidents, expected to potentially result from decontamination and
waste disposal.

1.4 Computational Model Used for Dose Calculations

RESRAD Version 6.5 has been used to perform site-specific dose modeling for the pond closure dose
assessment. Argonne National Laboratory (ANL) developed the RESRAD computer code under the
sponsorship of the U.S. Department of Energy (DOE). The code has been widely used by the DOE and
its contractors, the U.S. Nuclear Regulatory Commission (NRC), U.S. Environmental Protection Agency
(EPA), U.S. Army Corps of Engineers, industrial firms, universities, and foreign government agencies
and institutions. This code is a pathway analysis model designed to evaluate potential radiological doses
to an average member of a specific critical group. RESRAD is equipped with probabilistic sampling and
analytical capabilities to allow implementation of a risk based modeling approach if determined to be

appropriate.

1.5  Site Description

The MTW site is located on a 1,000-acre tract of land in Massac County at the southern tip of Illinois
along the Ohio River. The primary site perimeter is formed by U.S. Highway 45 to the north, the Ohio
River to the south, an industrial coal blending plant to the west and privately-owned developed land to the
east. Honeywell also owns approximately 100 acres of land directly across U.S. Highway 45,

north/northeast of the plant. Figure 1-1 shows the MTW site location.
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Plant operations are conducted in a fenced restricted area covering approximately 59 acres in the north-
central portion of the site. The primary facilities located in the operations area are the Feed Materials
Building, Sampling and Storage Facility, Pretreatment Facility, Ore Calcining Facility, Storage Pads,
Cylinder Wash Facility, and Waste Dryer. Additional facilities which are involved in the UFs
manufacturing process, but do not involve the handling of any significant (licensable) quantities of source
material, include a fluorine manufacturing building, a calcium fluoride recovery plant to recycle synthetic
CaF,, a power plant, an incinerator, two small settling ponds, and a former fluoride waste treatment
facility with four large settling ponds (Ponds B, C, D, and E). The locations of Ponds B, C, D, and E

within the operations area are shown in Figure 1-2.

1.6 Geology and Groundwater

Site geology has been determined based on previous subsurface investigations including the installation
of the RCRA permit groundwater monitoring wells, and wells associated with the RCRA Groundwater

Investigation interim groundwater monitoring program.

The MTW facility is located in the northern section of the Coastal Plains physiographic province and is
underlain by deposits of Mesozoic age and younger. Although the area was not glaciated it was subject to
glacially-related processes such as aeolian and meltwater deposition and erosion. The facility is situated
on a 370- to 380-feet above mean sea level bluff top overlooking the Ohio River. The bluff is dissected
by multiple ravines, which have an average depth of 30 to 40 feet that grade into a terrace that sits 30 to
50 feet above the river elevation. The river terrace is underlain by Cahokia Alluvium composed primarily
of poorly sorted sand, silt or clay with sandy gravel locally. The upper 10 to 20 feet of the bluff may
contain Peoria Loess and Roxanna Silt under which the Carmi Member of the Equality Formation is
found. The Carmi is composed of quiet-water lake sediments dominated by well-bedded silts and clays.
Below the Carmi is the Mackinaw Member of the Henry Formation, which is a glacial outwash deposit
made up of well sorted sand and gravel with lenses of clay. The first bedrock unit encountered is the
McNairy Sand. It is a poorly to moderately indurated, white to light gray sandstone approximately 150 to
200 feet in thickness with a 70-foot gray to black lignitic shale or siltstone sequence known as the
Levings Member. This formation is unconformably underlain by a limestone of Mississippian age,

believed to be the St. Louis Limestone.
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‘ Figure 1-2: Pond Location Map
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1.6.1 Site Geology
The uppermost geologic unit on the bluff overlooking the Ohio River Valley, on which the facility is

located, is a deposit of clayey silt to silty clay that ranges from 25 to 55 feet in thickness. This material,
for the most part, is believed to be the Carmi Member of the Equality Formation but may include Peoria
Loess and Roxanna Silt. It also grades into fluvial/floodplain deposits near the river. Distinguishing
between the acolian and lacustrine deposits was not possible with the available data. These sediments

were found to be thicker towards the center of the bluff than towards its edges.

The surficial deposit is underlain by a sand and gravel deposit that is approximately 35- to 65-feet thick
with multiple lenses of silty clay. This deposit is believed to be outwash from a distal valley train of the
Mackinaw Member of the Henry Formation. These sediments are generally thinner and finer grained

inland than towards the edge of the river.

Beneath the unconsolidated sand is a sandstone deposit correlating with the McNairy Formation. The
formation is encounteréd at a depth of approximately 90 to 95 feet and contains interbedded shale. The
McNairy formation extends to a depth of 240- to 260-feet below the ground surface. No groundwater
investigation boring/well encountered the bedrock formation. The bedrock contact was based on boring

information from the installation of onsite production wells which are screened in bedrock deposits.

1.6.2 Site Hydrogeology

Groundwater elevations are obtained quarterly from wells within the RCRA permit groundwater '
monitoring program to determine groundwater flow characteristics within the unconsolidated sand and
gravel deposits as described above. Each well is screened in the saturated sand and gravel deposit
associated with the Mackinaw Member of the Henry Formation. Perched or shallow groundwater has not
been encountered during the various groundwater well installations. A letter from the IEPA to MTW
dated January 4, 1985 supports this by stating it is their conclusion that there is no perched water at the

site suitable for monitoring and/or sampling.

Most recent groundwater elevations in the RCRA permit wells ranged from a high of 324.24 to a low of
310.63 feet MSL. The aquifer nearest to the ground surface is the Mackinaw Member of the Henry
Formation. It is an unconfined aquifer with an upper boundary that is co-incident with the water table and
maintains a direct hydraulic connection with the upper sandstone unit of the McNairy Formation. The

lower sandstone unit of the McNairy Formation is bound by the Levings Member and the fractured zones

6 November 22, 2010



@ E N E R C O N License Amendment Request Report

of the St. Louis Limestone, which are bound by dense, cherty zones near the top of the formation. The

cherty zones create confined conditions.

1.6.3 Site Groundwater

Groundwater flow varies slightly with season, but the prevailing flow is from plant north to plant south,
from the bluff (plant location) to the Ohio River. Potentiometric surface maps indicating groundwater
elevations and hydraulic gradients are submitted to the IEPA quarterly as part of the routine groundwater

monitoring reports. The contours indicate a very consistent flow direction from plant north to plant south.

Precipitation that infiltrates the silty soils of the Carmi Member of the Equality Formation will eventually
recharge the aquifer nearest to the ground surface, but due to the proximity of the Ohio River that water
likely remains near the water table in the local flow system. Water found deeper within the Mackinaw
Member is likely recharged farther upgradient and may be flowing slightly downward towards the
McNairy sandstone in an intermediate flow regime. Water that is found in the confined aquifers should
be generally flowing upward towards the upper McNairy sandstone in a regional flow system. The
discharge point for all three systems would be the Ohio River due to its size, location and elevation.
Based on data obtained from previous investigations and RCRA permit groundwater monitoring network,

the groundwater flow characteristics beneath the facility have been adequately identified.
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2.0 Calcium Fluoride Pond Characterization

An extensive pond characterization program was completed in 2009 by Andrews Engineering. The
purpose of the characterization sampling was to determine unknown or undocumented data regarding the
physical characteristics and composition of the contents of the CaF, ponds. The results of the sampling
program are contained in Appendix T Calcium Fluoride Sludge Pond Sampling Report, September 2009
(Characterization Report).

Sampling was performed in a random grid pattern specific to each pond in accordance with EPA SW-846,
Chapter 9, Sampling Plan. The random grid patterns resulted in 36 grid nodes for Ponds B, C, and D, and
105 grid nodes for Pond E. Samples were collected at grid nodes. Grid dimensions were approximately

34 feet by 37 feet but varied slightly from pond to pond.

Samples were collected using a 2 '4” sludge sampler advanced within a 3” PVC pipe which was driven
into the CaF, to minimize collapse of the sample hole. Multiple samples were collected from each grid
location at varying depths. Samples were documented on a Chain of Custody form for shipment to the

chosen laboratory for analysis.

Among the information collected were several parameters of value to the dose model including isotopic
radionuclide content, material density, and moisture content. Other physical parameters were also
obtained such as the dimensions and depths of each pond. Use of the radiological and physical data
obtained from the pond characterization effort is described in the dose modeling section of this report

(Section 5.0).

A composite sample was collected in each grid. At a minimum, each composite sample was analyzed for

the following:

Table 2-1 Characterization Analyses and Methods

Analysis Type Method
Total Uranium EPA SW-846, Method 6010C (ICP)
U-234, U-235, U-238 Alpha Spectroscopy (A-01-R)

Th-232, Th230-Pa231, Th232, Th-234, Pa-234m,

Ra-226, Pb-212, Pb-214, Bi-214 Gamma Spectroscopy (Ga-01-R)
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Analysis Type

Method

RCRA TCLP Metals
(As, Ba, Cd, Cr, Pb, Hg, Se, Ag)

EPA SW-846, Method 1311/6010C

Paint Filter Test

EPA SW-846, Method 9095B

Moisture Content

ASTM D2216

2.1 Total Uranium Characterization Results

A total of 283 samples were analyzed for total uranium. These 283 samples consisted of:

e 244 grid composite samples
o 35 discrete samples of material of different color
4 pond-wide composite samples (i.e., pond-wide composite samples from Ponds B, C, D,

and E)

Several approaches were used or considered in the data reduction process. These approaches were:

1. Weighted combinations to result in one concentration per core sample

2. Removal of data associated with severe defects in quality control samples as reported by the

laboratory

3. Data transformations to normalize the data

Table 2-2 summarizes the total uranium statistical procedures and analyses. A full discussion of the

statistical procedures and analyses are included in the Andrews Engineering Calcium Fluoride Sludge

Pond Sampling Report (Appendix T).

Table 2-2 Total Uranium Results Ponds B-E

2 Pond E Pond D Pond C Pond B
;:' Mean Uranium (mg/kg) 203 245 287 240

= | (as-is basis)

% N (all data) 105 34 36 26

5 Distribution Ln Normal Ln Normal Ln Normal Ln Normal
£ | 95% Upper Confidence

E Limit Uranium (mg/kg) 223 347 365 320

s (one-tailed test) (as-is basis)

T | Result 95% UCL < 95% UCL < 95% UCL < 95% UCL <
— 500 mg/kg 500 mg/kg 500 mg/kg 500 mg/kg
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2.2 Isotopic Analysis Characterization Results

The RESRAD dose models use the results of the isotopic analyses as input values. for the concentrations
of radionuclides. This approach is more appropriate than utilizing calculated values of radionuclides
derived from the total uranium values. Isotopic analysis were performed on the composite grid sample
locations and for discrete samples collected during the characterization phase. The number of samples
used for the dose modeling of each pond is summarized in Table 4-2. These results are averaged by pond
using actual reported values. Quality assurance duplicates; blanks; and spike samples were excluded from
the results prior to averaging. A summary of the concentrations of the radionuclides of concern used in
the RESRAD models are presented in Table 5-3. A discussion of the radionuclides of concern that are

used in the RESRAD dose models are presented in Section 5.5 of this report.

U-235 results were obtained from gamma spectroscopy. Alpha spectroscopy analysis reported combined
results for U-235/U-236. The more conservative gamma spectroséopy U-235 results were used in the
RESRAD dose model for this radionuclide. Although U-236 is not expected to be present in the pond
materials, it was entered into the RESRAD model to ensure a conservative evaluation. This was
accomplished by using one-half of the reported U-235/U-236 alpha spectroscopy results as U-236 input
values in the RESRAD model.
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3.0 Proposed Pond Closure Action

MTW has managed its CaF, wastewater in surface impoundments under the facility’s RCRA Part B
Permit. Under the current requirements of the Permit, the impoundments must be closed by 2020. The
current closure schedule, provided to IEPA in a letter dated April 10, 2003, indicated pond closure targets
for all ponds by 2020.

As part of the engineering evaluations for pond closure, recycling was evaluated and found to be
technically not feasible, while off-site disposal was evaluated and found to be financially infeasible. One
option, stabilization of the ponds and closure in place, was evaluated and determined to be both

technically and financially feasible.

Bench studies were completed to assess the viability of stabilizing the pond material. These tests
concluded that the addition of Portland cement or similar pozzolanic material would provide a technical

approach that achieves several key design objectives such as:

¢ Eliminating free liquids through removal or solidification
e Stabilizing the pond material to achieve a bearing capacity sufficient to support final cover
e Allowing construction of an engineered cover system that achieves the following:

— Long-term minimization of the migration of liquids through the closed impoundment
— Minimal or no maintenance
— Proper surface water drainage and erosion protection of the final cover

Constructability reviews of this concept were solicited from several remediation contractors, who
confirmed Honeywell’s preliminary engineering evaluation and bench studies showing the technical

viability of pozzolanic materials to stabilize the ponds.

Following stabilization of the pond contents, an engineered cover will be constructed on each pond. The
cover system design is described in detail in Honeywell-Metropolis Works Surface Impoundment
Closure, prepared by CH2M HILL (Appendix V). In summary, cover construction will begin by placing
soil fill material directly on top of the stabilized material to bring the pond content area up to grade with
the existing berm. It is expected that the fill material will be obtained from both onsite and offsite borrow
sources and will consist primarily of Clayey Silt/Silty Clay which is prevalent in near surface layers

throughout the site. The thickness of the fill will vary from pond to pond. A multi-layer engineered
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cover system will then be placed directly on the fill material. It is expected that the cover system above

the borrow soil will include the following layers from top to bottom:

Vegetated topsoil and support soil 2 feet thick

Granular filter/drainage layer (sand and gravel): 1 foot thick

Composite drainage net: <0.5 inch thick

HDPE textured geomembrane: 0.06 inch thick

Geosynthetic clay liner: <0.5 inch thick

Common fill soil on top the stabilized pond material to provide a provide a subgrade for the cover
system at or above the existing pond berm crest

The minimum thickness of the engineered cover system is approximately 3 feet. The average total
thickness of the borrow soil plus the engineered cover system in each of the four ponds will range from
4.95 feet (1.51 meters) in Pond C to 9.05 feet (2.76 meters) in Pond D. The engineered cover system is
designed to protect and contain the contents of the pond. The cover system design will minimize erosion
by directing water flow off the relatively flat (4 percent slope) top cover to the designed riprap protected
berm sideslopes and perimeter drainage ditches, and will prevent vegetative intrusion into the
contaminated zone. The cover system soils consist of topsoil, vegetation support layer (clay and silt), and
filter layer (sand with gravel). Due to the coarse-grained composition of the filter layer, it does not
provide habitat for ecological receptors of concern (small burrowing mammals). Further, the coarse-
grained material will provide a measure of resistance to deeper root penetration. The geosynthetics (CDN,
geomembrane liner, and GCL) all provide additional barriers to prevent mammals from burrowing into
the impounded materials and from root penetration into the stabilized material. Stabilization of the pond
contents will minimize the risk of damage due to seismic events. Although the cover system design does
not specifically include a radon barrier or a frost/freeze barrier, the proposed cover system design will act
as an effective frost freeze barrier given the frost depth and erosion rate in the geographic region and the
amount of material that will remain after 1,000 years. Similarly, the materials used for the cover system
are comparable to those used for cover systems designed specifically as radon barriers at Uranium Mill
Tailings Remedial Action (UMTRA) sites. Consequently, the cover system will act as an effective radon

barrier.

As part of the closure, IEPA will impose land use restrictions (e.g., deed restrictions) and will require
monitoring and maintenance of the cover system. However, consistent with NRC guidance in NUREG-
1757, only the passive performance of the cover system to mitigate radiological impacts may be credited

(i.e., performance of the barrier without monitoring, inspection, and maintenance) in the dose assessment
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to demonstrate compliance with the LTR dose criteria. In addition, the assessment of performance of the
cover system considers the reasonableness of a breach and the potential degradation of the barriers over
time because monitoring and maintenance are assumed to not be active. Other reasonably foreseeable
disruptive conditions from humans or natural events and processes were evaluated, and uncertainty in
projecting the passive performance of the barriers was considered. Thus, the existence of the IEPA
requirements is intended only to provide additional assurance (and a measure of conservatism) in the dose

analysis.

This pond closure approach, after verification of its technical viability and IEPA regulatory compliance,
has been assessed for compliance with 10 CFR 20.1402 closure criteria. Engineering design details
assaciated with pond closure were considered in the selection of appropriate input parameters for a dose

modeling evaluation using RESRAD. The results of this assessment are detailed in this report.
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4.0 Final Status Survey Plan

MARSSIM provides detailed guidance on planning, execution, evaluation and documentation of Final
Status Surveys to demonstrate compliance with a dose or risk based approach to decommissioning a
radiological facility. The process described within MARSSIM addresses development of DCGLs; design
and performance of surveys in support of decommissioning, and; evaluation and analysis of survey results

to determine compliance with criteria.

The overall process for a MARSSIM-based decommissioning approach is as follows:

Scoping surveys
Characterization surveys
DCGL development
Post-remediation surveys
Final status surveys
Survey data evaluation

This approach is typical for a facility where the dose impact to an average member of a defined critical
group may be significant due to residual radioactivity and/or where the residual radioactivity is sporadic
and not well defined. In such cases, DCGL development is important to the process. For the MTW pond
closure project, neither situation exists. The low radioactivity of the pond contents coupled with a well-
established knowledge of the contents allows for a direct dose assessment to demonstrate compliance with
dose criterion for unrestricted release as provided in 10 CFR 20.1402. Use of a direct dose assessment to
demonstrate compliance bypasses the need to develop and use DCGLs in the decommissioning process.

This dose assessment has been performed using available characterization information.

To confirm that the available characterization data is sufficient for use in an unrestricted release criteria
compliance demonstration, the data has been evaluated with respect to the MARSSIM Final Status
Survey (FSS) design process. The approach within MARSSIM involves non-parametric hypothesis
testing in order to decide whether a survey unit meets release criteria to a defined degree of certainty. The
design process begins by identifying radionuclides of concern and defining areas according to their
contamination potential as impacted or not impacted. Impacted areas are further classified as Class 1,
Class 2, or Class 3 based on the potential level of contamination. The smallest area for evaluation is a
survey unit. Survey units are contiguous areas of similar radiological history or potential and of similar
physical characteristics of which the size is typically defined during the FSS design process. Class 1 areas
are most likely to be contaminated in excess of DCGLs in some areas, Class 2 areas are expected to have

residual radioactivity in excess of background, and Class 3 areas are expected to be similar to background
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areas. Then an appropriate non-parametric statistical test is selected for evaluation of each survey. The
Wilcoxon Rank Sum (WRS) test is used for contaminants that are present in background, and the Sign
Test is used for contaminants that are not present in background. Part of the FSS design process is to
determine the quantity of minimum data points within a survey unit. The number of data points required
to satisfy these non-parametric tests is based on the DCGL, the expected standard deviation of the
contaminant in background and in the survey unit and the acceptable probability of making Type I and

Type H decision errors.

Under the most restrictive impacted classification, Class 1, there is known radioactivity with potential to
exceed the DCGL. Given the known levels of radioactivity within the ponds, and the DCGL assumed, a
Class 1 definition is conservatively selected for the pond areas. Under a Class 1 definition, the
recommended survey unit size is a surface area of 2,000 m’. The size of the survey unit may be enlarged
provided the number of data points is increased proportionally. Evaluation of the characterization data for
use in the dose assessment includes an evaluation of the quantity of survey points required by MARSSIM.
This has been calculated and compared with the number of radiological samples tested from the pond

characterization program.

Evaluation of survey results by survey unit is done on both average and maximum values. If the
maximum value is less than the defined DCGL then the survey unit is assured of passing the statistical
test. Pond D has the highest radioactive concentrations, therefore utilizing data associated with this pond
provides a bounding case applicable to the remaining ponds. Since DCGL development has not been
performed, evaluation of the statistical acceptance of the characterization data will use the DCGL values
determined by and reported in the RESRAD industrial worker scenario dose model for Pond D. These
assumed DCGL values are calculated by RESRAD as a single nuclide DCGL which must also undergo an
evaluation for unity to complete the analysis. A unity value is a measure of the ratio of a radionuclide to
its DCGL when compared to the acceptance criteria and assures that the specific combination of
radionuclides at their specific concentrations do not exceed the dose criteria. The basic formula for unity
is:

C, C, c

I

Unity calculation: UNITY = + +...+
DCGL, DCGL, DCGL,
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Where:

C, = radionuclide concentration

DCGL = guideline level for that nuclide

To pass unity evaluation, the result of the unity formula must be less than 1. Applying this formula to the

known values for the pond D concentrations results in the unity values presented in Table 4-1;

Table 4-1: Unity Calculations

Average Maximum Unity Value
Wet (as-is) Wet (as-is) Unity Value using
Concentration | Concentration | DCGL | using Average Maximum
Radionuclide (pCi/g) (pCi/g) (pCi/g) | Concentration | Concentration
Protactinium 231 0.25 0.58 | 4.72E+10 5.29E-12 1.23E-11
Radium 226 0.46 0.92 | 9.89E+11 4.65E-13 9.31E-13
Thorium 228 0.28 1.38 | 2.29E+13 1.22E-14 6.04E-14
Thorium 230 1.14 4.74 | 2.02E+10 5.65E-11 2.35E-10
Thorium 232 0.07 1.24 | 1.10E4+05 6.38E-07 1.13E-05
Uranium 234 480.78 6242.70 | 6.25E+09 7.70E-08 9.99E-07
Uranium 235 8.68 27.44 | 2.16E+06 4.02E-06 1.27E-05
Uranium 236 12.87 171.80 | 6.47E+07 1.99E-07 2.66E-06
Uranium 238 503.83 6629.84 | 3.36E+05 1.50E-03 1.97E-02
Unity Value: 1.50E-03 1.98E-02
Standard Deviation: 4.99E-04 6.57E-03

An evaluation of the concentration data shows that both the average and maximum concentrations for
each radionuclide are significantly below the assumed DCGL values. The unity values as calculated are

also both less than 1 and are therefore acceptable.

Demonstrating a 95% certainty of meeting the acceptance criteria is evaluated by applying the formula for
relative shift and using that result with the MARSSIM Table I.2a to determine the minimum number of
required samples. This number of samples is then compared to the actual number of samples collected to

verify compliance.

Within the MARSSIM methodology, relative shift (A/c) is a calculated value where delta (A) is equal to
the DCGL minus the Lower Boundary of the Gray Region (LBGR) and sigma (o) is standard deviation.
For this evaluation, DCGL is defined as unity (1) and the LBGR is defined as the calculated unity value

from the maximum concentration (1.98E-02) for each radionuclide. The sigma (o) used for the relative
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shift calculation is the standard deviation of the maximum concentration unity values in the table above

(6.57E-03). Using these values, a relative shift of 149.1 is calculated.

Higher relative shift values result in a lower number of required samples. MARSSIM’s recommended
range for relative shift is between 1 and 3. It is common to administratively limit the maximum relative
shift to a value of 3 in order to establish an absolute minimum quantity of data points per survey unit.
Taking this approach and using Table 1.2a from MARSSIM for a relative shift of 3, a minimum of 11
samples per survey unit is identified as the required number of samples to demonstrate a 95% certainty of
compliance. Adjusting for the additional surface area of the ponds results in 22 samples required for
Ponds B, C, and D, and 66 samples for Pond E. The dose model utilizes a compiled set of isotopic results
for each pond. This compiled set and comparison with the statistically determined quantity of samples is

summarized in Table 4-2.

Table 4-2: Sample Requirements

Minimum # Pond Minimum Number Number of
Required Surface Samples with Isotopic Analysis
Samples per Area Proportional Proportional Samples
Pond | Survey Unit (m?) Factor Increase Evaluated
B 11 4000 2 22 43
C 11 4000 2 22 39
D 11 3900 1.95 22 36
E 11 12000 6 66 78

Based on this evaluation using the MARSSIM statistical process, it is concluded that the sample
quantities collected from each pond during the characterization activities exceed the minimum sample
quantity requirements to demonstrate the pond radionuclide values are less than the assumed DCGL
values. Overall, it is concluded that the sample sets from each pond obtained during characterization are

acceptable for use as a final status data set for pond closure.
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5.0 Dose Modeling Analysis

5.1 Source Terms

The objective of this dose modeling effort is to calculate the radiological dose consequence associated
with four retention ponds at the MTW Site. These ponds, identified as Ponds B, C, D, and E contain CaF,
material with trace amounts of natural radioactive isotopes. The proposed RCRA closure plan for
Ponds B, C, D, and E involves in-place stabilization of the CaF, material with pozzolanic cement
followed by construction of an engineered cover for each pond. The primary objective of the pozzolanic
additive is to provide increased strength and stability to the materials in the ponds, not to immobilize
radionuclides. It is expected that the stabilization will also somewhat reduce the permeability of the CaF,
material, and therefore reduce the flux of liquids through the stabilized mass, which should already be
negligible because of the cover system. Pozzolanic additives are commonly used to increase the bearing
capacity of materials for other types of projects. Additional information regarding the stabilization and
cover system is included in Appendix V, Honeywell-Metropolis Works Surface Impoundment Closure.
Nevertheless, to be conservative, the model does not take credit for any reduced permeability. The

stabilized CaF, material is the source term for this dose assessment.

The source term configuration was established for each pond using information provided in Andrews
Engineering, Inc. calculation “Calculation of Average Cover Soil Thickness over Sludge, Closure
Option 2b — Ponds B, C, D, and E”, which is provided in Appendix A. This calculation was prepared
specifically to estimate the average cover thickness for each pond but also provides the source term
configuration data necessary to establish the contaminated zone (CZ) Area and CZ Thickness for each
pond as presented in Table 5-1. The CZ Area, CZ Thickness, and Cover Thickness values presented in
Table 5-1 were used in the RESRAD dose assessments for Ponds B, C, D, and E. It is assumed that
radionuclides are uniformly distributed within the Pond B, C, D, and E contaminated zones. This is a
reasonable assumption because the mixing of the pozzolanic materials into the pond results in a more
uniform distribution of radionuclides. Radionuclide distributions have been derived for each Pond as

described in Section 5.5.
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Table 5-1: Source Term Configurations for Ponds B, C, D, and E

5% .
Material Stabilized | Material | Material Material Material Average
Material Bulking Material Surface | Surface | Estimated Surface Surface Cz Cover
Volume®” | Volume!” | Volume® AreaV Area CZ Area® Length® Width® | Thickness® | Thickness!”
Pond | (ft) (i) (ft) (ft’) (m®) (m?) (m) (m) (m) (m)
B 351,729 17,586 369,315 43,169 4,011 4,000 94 43 2.608 1.74
C 368,064 18,403 386,467 43,244 4,017 4,000 94 43 2.724 1.51
D 256,986 12,849 269,835 41,980 3,900 3,900 65 60 1.959 2.76
E 1,404,459 70,223 1,474,682 130,156 12,092 12,000 165 74 3.453 1.59
) Andrews Engineering Calculation “Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b — Ponds B, C,

@
3)
@

&)

D, and E” provided in Appendix A

Stabilized Material Volume = Material Volume + 5% Material Bulking Volume

CZ Area was estimated by rounding the Material Surface Area.

Approximate material surface dimensions estimated with reference to material surface areas and the pond dimensions provided in
Section 1.2 of the Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"

CZ Thickness = (Stabilized Material Volume / Material Surface Area) x 0.3048 m/ft

5.2 Hyvdrogeologic Scenario

RESRAD requires that the hydrogeological conditions of the site be described from the surface down to
the first saturated potable groundwater zone. The hydrogeologic setting for the model has been estimated

as presented in Figure 5-1. This conceptual model is based upon the source terms described in

Section 5.1 and a geologic cross section prepared by Andrews Environmental Engineering, Inc. provided
in Appendix A. As indicated in Figure 5-1, the hydrogeologic setting consists of the following layers

listed from the ground surface down to the groundwater table:

A clayey silt/silty clay cover of varying thickness for each pond (See Table 5-1)
A contaminated zone of varying thickness for each pond (See Table 5-1)

A 6.86 m thick clayey silt/silty clay layer (Unsaturated Zone 1)

A 1.71 m thick sandy silt/silty sand layer (Unsaturated Zone 2)

A 1.71 m thick sand layer (Unsaturated Zone 3)

A 4.00 m thick sandy silt/silty sand layer (Unsaturated Zone 4)

A 1.14 m thick sand layer (Unsaturated Zone 5)

A saturated sand layer (Saturated Zone)

The existing i)ond liner system is modeled as Unsaturated Zone 1. The existing pond liner system
includes both an EPDM liner and a layer of natural clay materials. In the dose assessment, the existing
EPDM liner was excluded from the unsaturated zone. Effectively, the model assumes that the EPDM
liner does not exist. In fact, the long-term performance of the pond liner system can be assessed tough
existing monitoring data. Early in their design lives the pond liners were substantially intact, though the

sumps beneath the liner system indicate some minor leakage (probably along seams) that has remained
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relatively constant of over time. This indicates that there has been no significant deterioration of the liner
system over time. In addition, once a pond was no longer in active use, the leakage was reduced to
negligible levels. Based on the above, the conceptual model for the existing pond liner system is

considered conservative.

Based on data obtained from previous investigations and currently permitted Part B groundwater
monitoring network, the groundwater flow characteristics beneath the facility have been adequately
identified. Site groundwater is well below the bottom of the ponds. The depth to the closest groundwater
is approximately 45-60 feet. Water at this depth is not used for drinking water or process water. Locally
and regionally an aquifer approximately 400 feet below the existing ground surface is used for drinking

water. This aquifer was selected as the groundwater drinking water source.

5.3 Exposure Scenario

The critical group is based on the reasonably foreseeable land use scenario. The reasonably foresecable
future was defined as the next few decades (possibly as many as 100 years). The reasonably foreseeable
land use at the MTW site was determined to be industrial use. The site is currently and will remain for
the foreseeable future an industrial facility. Evaluation of an industrial worker scenario for the MTW
pond closure project is appropriate based on both historical usage and future planned usage of the facility.
The Historical Site Assessment, April 2009 (HSA) and the Environmental Report Renewal of Source
Material License SUB-526 Docket 40-3392 for HONEYWELL SPECIALTY MATERIALS, May 25, 2005
(ER) provide discussions regarding the role MTW plays in the nuclear power industry, the land use and
local trends of land use surrounding MTW. MTW?’s critical role in the nuclear power industry supports

conclusion that the likely future use of the site is industrial.

As indicated in the HAS, initial construction of the facility was completed in 1958 and the first UF¢ was
produced in 1959. In 1961, a UF; pilot plant was installed but the conversion contract with the Atomic
Energy Commission (AEC) expired in 1964 and the conversion process was mothballed. Demand for
conversion services increased and resulted in rehabilitation of the UF; facility in 1967 and the beginning
of commercial conversion in 1968. In 1968-69 capacity for the facility was expanded to 9,000 metric
tons. Further increases in capacity occurred in 1975 to 11,500 metric tons and in 1995 to 12,700 metric
tons. The most recent re-engineering in 2001 increased capacity to approximately 14,000 metric tons.

Thus, production has consistently increased from the start of operations in 1958 with the exception of the
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period from 1964 to 1967. Overall, the site has had continued operations with multiple expansions for

nearly 45 years.

It is likely that MTW will continue operations into the foreseeable future considering the important
service MTW provides for the commercial nuclear power industry and inclusion of nuclear power within
the long range energy strategy of the United States. According to the United States Energy Information
Administration, 50 of the existing 104 nuclear power plants currently operating in the United States
possess renewed operating licenses. An additional 36 have either applied, or intend to apply for such a
renewal. There have been no plans announced at this time to retire any of the currently operating
domestic nuclear power plants. As of May 2010, there have been 16 new construction/operating license
applications filed with the NRC. There are currently 13 of these under active NRC review which
encompass up to 22 reactors. The existence of numerous new license applications; expectancy of new
operating plants; and further anticipated trends for even more new plants strongly suggests a future
moderate to significant increase in 'demand for the UF¢ product, thereby assuring continued industrial
operation of MTW. This demonstrates a stable or increasing demand for the UF¢ product into the future
and supports classification of the MTW as an industrial site and selection of the industrial worker scenario

for the pond closure project.

Other characteristics of the site also make industrial use the reasonably and likely land use scenario. U.S.
Highway 45 and a Burlington Northern railroad right-of-way border the site to the northeast. An
American Electric Power Company coal blending plant is located immediately northwest of the site. An
electrical transmission line crosses the property about half-way between the Ohio River and the
southwestern border of the exclusion zone. A buried natural gas pipeline, crossing the property about 150
meters (500 feet) north of the administration building, provides gas to the MTW plant and continues east
to serve the City of Metropolis. Conversion of the engineered cover system to agricultural use is also
unlikely given the widespread availability of graded agricultural land in the surrounding area. Ground
water in the vicinity of the site is not used as a source for drinking water and is unlikely to be used in this

way in the future. And, no residences are adjacent to or immediately near the site.

The resident farmer was determined not be an appropriate scenario. Deed restrictions will be required by
IEPA. Even if deed restrictions are not considered sufficient to ensure that institutional controls will
remain in place for 1,000 years, the controls may reasonably be considered in determining the critical

group based on foreseeable land use. In addition, the stabilized CaF, material will not support plant
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growth and, as a result, pathways such as plant growth and use, food pathways, and animal plant
consumption are not reasonable. Nevertheless, as a means of demonstrating the overall conservatism in
the proposed closure approach, the dose assessment modeled the residential farmer scenario. The

calculated doses under the residential farmer scenario are still within NRC limits.

An industrial worker scenario will be considered for evaluation of the source terms in Ponds B through E.
In the industrial scenario, industrial workers usually work 8 hours a day and do not.ingest meat and milk
from livestock raised on site. However, an industrial worker may have a higher inhalation rate than a
resident farmer. The industrial worker scenario is the most plausible scenario for the ponds based
historical and future site usage considerations. Since this portion of the site is owned and controlled by
Honeywell, long term occupancy of the area is not a credible scenario. In addition, the recreationist

scenario is implausible because there are no recreational opportunities afforded by this area.
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Figure 5-1: Site Conceptual Model
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5.4 Exposure Pathways

In the industrial worker scenario, an individual may receive radiation dose by direct external gamma
radiation, inhalation of dust, inhalation of radon and its decay products, and ingestion of contaminated
soil. In addition, the drinking water pathway has been activated in order to assess the hypothetical use of
groundwater as a drinking water source in an industrial scenario. Based on these considerations, the

pathways presented in Table 5-2 were used for the RESRAD dose assessment.

Table 5-2: Pathways Considered for the Industrial Worker Scenario

Industrial Worker
Pathway .
Scenario

External Gamma Active
Inhalation Active
Plant Ingestion Suppressed
Meat Ingestion Suppressed
Milk Ingestion Suppressed
Aquatic Foods Suppressed
Drinking Water Active
Soil Ingestion Active
Radon'" Suppressed

(DRadon will be suppressed because it is not considered in the dose criteria.

The external gamma exposure is the pathway whereby the receptor receives gamma radiation directly
from the source of contamination. This pathway is selected whenever the receptor may be situated in a
location where the gamma rays would directly impact the body. For the pond closure project, considering
the receptor to be located on the cap of the closure cell is conservative yet realistic, therefore the pathway

should be enabled.

Inhalation of dust occurs when the receptor is in a location where dust from the source of contamination
may become suspended in the air and then inhaled. RESRAD takes into account clean cover material and
erosion rates when determining the quantity of suspended dust particles. Enabling this pathway for the

pond closure project dose model is realistically conservative.

The radon inhalation pathway is generally not enabled in any scenario because of the difficulty
determining natural background concentrations for the radon. It is typically only used when radon would
be a primary dose contributor either as a principal radionuclide or as a progeny. Radon is not expected to

be a significant contributor to the pond closure project because of the relatively low levels of uranium
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present and the attenuating effect of the cover system (even over the 1000 year compliance period);

therefore the pathway should not be enabled.

The pathways for ingestion of plants, meat, milk, and fish are typically enabled when a contaminated
zone would affect, directly or indirectly, the location from which that particular foodstuff would be
collected for human consumption. In an industrial scenario, plants, meat, and milk will not be raised for

human consumption. Therefore, these pathways should be excluded from consideration.

Soil ingestion occurs when the receptor is in a location where soil from the source of contamination may
be ingested, much the same as inhalation of dust. Enabling this pathway for the pond closure project dose

model is realistically conservative.

Ingestion of water occurs when the receptor drinks water taken from an aquifer impacted by the
contaminated zone. RESRAD uses drinking water intake and the fraction of water that is contaminated to
determine the exposure from drinking water intake. Currently, the MTW process water supply is pumped
from wells bored into the Mississippian limestone aquifer. Process Wells 1, 2 and 3 are 455 feet, 520 feet
and 500 feet deep, respectively. The plant sanitary well is 412 feet deep. MTW drinking water is
obtained from the City of Metropolis public water system.

There are no other private water wells within the boundaries of the site. Public water use is obtained from
the Massac County Water District (county residents) and the City of Metropolis. Both of these sources

withdraw their water from wells in the Mississippian limestone aquifer.

The current groundwater use demonstrates that MTW has not in the past used groundwater for drinking
water purposes; MTW does not have any future plans for groundwater use as a drinking water source
since a public water source is available. Surrounding land residents do not use and do not have a need to
use groundwater as a drinking water source. This information on past and projected future groundwater
use further supports excluding drinking water as an exposure pathway. However, the drinking water
pathway has been included because the Mississippian limestone aquifer is used by both the Massac
County Water District and the City of Metropolis. This is a highly conservative assumption considering

that the wells used by both public water supplies are located a significant distance from the site.
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In summary, pathways enabled for the RESRAD dose model given the land and water use at and around
MTW are direct gamma exposure, dust inhalation, soil ingestion, and drinking water. These are
conservative, yet realistic pathways which may affect the receptor. The remaining pathways are disabled

for the dose model of the MTW pond closure project.

5.5 Radionuclides of Concern

The Metropolis plant was designed to convert natural uranium ore concentrate (U;Og) into uranium
hexafluoride (UFg), which is then shipped to U.S. and foreign plants for enrichment. The facility uses the
fluoride volatility process for this conversion. In addition to the natural Uranium, daughter radionuclides

of Uranium are present. No fission radionuclides are contributed by MTW.

Industry standard dose modeling protocol only considers radionuclides with half-lives greater than 6
months because shorter-lived isotopes will not contribute significantly to future dose exposures. Using
data collected in the pond characterization process, uranium isotopes and uranium decay daughter

" radionuclides were selected as the radionuclides of concern for RESRAD dose modeling.

Radionuclides of concern and associated radionuclide concentrations for each pond are listed in Table
5-3. These distributions were derived from analytical data presented in Calcium Fluoride Sludge
Sampling Report prepared by Andrews Engineering after adjustment for moisture content and source term
bulking that will occur due to the pond material stabilization process. Moisture content of the samples
collected during the pond characterization activities was determined by ASTM method D2216. This
method determines moisture content by mass. This analysis shows that the contents of the ponds have
significant water content. Isotopic analyses of these samples were performed on a dry-weight basis;
therefore an accurate dose model needs to account for the moisture content during the dose analysis. To
accomplish this, the averaged dry-weight isotopic results from each pond were multiplied by the percent
solids (i.e. that portion of the pond contents that is not water) to obtain an adjusted concentration result.
Such a result maintains the total radionuclide inventory while providing the appropriate concentration

result for use in the RESRAD dose model.
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Table 5-3: Radionuclides of Concern

Wet (as-is) Concentration pCi/g

Radionuclide Pond B Pond C Pond D Pond E
Pa-231 0.04 0.13 0.25 0.07
Ra-226 0.42 0.31 0.46 0.34
Th-228 0.08 0.05 0.28 0.03
Th-230 2.30 1.56 1.14 0.83
Th-232 0.07 0.05 0.07 0.03
U-234 69.50 136.83 480.78 118.57
U-235 448 7.31 8.68 5.11
U-236 1.86 3.27 12.87 2.91
U-238 71.59 141.58 503.83 122.69

5.6 Failure Modes

Two potential failure modes have been identified that may affect the dose consequence to an average
member of the critical group. The first is failure of a portion of the existing pond liner system. . In the
RESRAD model, the existing EPDM liner was excluded from the unsaturated zones and therefore its

failure is of no consequence to the model results. The second is failure of the engineered cover system.

Because the pond materials will be stabilized prior to closure, intentional removal of the pond materials
cannot occur without significant effort. As a result, inadvertent intruders are unlikely. While unlikely,
the possibility exists where the cover system may be removed unintentionally due to an uncontrolled
natural event. The cover system is designed to handle the design basis seismic and flooding events with
tolerable displacements — such that complete removal would not occur for the design basis events, i.e.
credible natural events, in accordance with IEPA and EPA requirements. The ponds are located
approximately 1/3 of a mile from the Ohio River. The site is located on a bluff that sits 30 to 50 feet
above the Ohio River elevation. The probable elevation of a 100-year flood in the area is approximately
337 feet. The plant site elevation is 375 feet and is considerably above the most extreme flood level
projected for the Ohio River. In addition, the berms will be protected with riprap, so even if there is
localized flooding, adverse impacts to the cover system would not be expected. Nevertheless, the dose
assessment conservatively assumes that uncontrollable natural events, such as a severe seismic event,
cover system erosion, or localized flood, could remove all or a portion of the cover system for a short
period of time. Because of IEPA closure maintenance and monitoring requirements, it is reasonable to
assume that should such an event occur, the cover system would be repaired or replaced in a timely

fashion. Nevertheless, the dose assessment conservatively modeled the compliance scenario with the

27 November 22, 2010



ETg ENER C O N License Amendment Request Report

. cover removed. The dose model indicates that, should such an event occur, the maximum dose
consequence to an industrial worker would potentially increase to 13.7 mrem annual dose, which remains

below the release criteria.
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6.0 RESRAD Calculations

6.1 Approach
Dose assessments have been performed for Ponds B through E. RESRAD Version 6.5 was used to

perform required analyses for each pond. The following steps were used in the analysis of each pond:

1. An input parameter treatment assessment was performed as part of a sensitivity analysis to determine
which parameters should be treated deterministically (assigned single input values) and which should
be treated stochastically (assigned probability distributions).

2. A statistical sensitivity analysis was performed for each radionuclide distribution using the
uncertainty analysis features of RESRAD 6.5 to assess which parameters are the major contributors to
the variation or uncertainty in the calculated dose.

3. Sensitive parameters were assigned conservative input values for dose calculations. These values
replaced the probabilistic input distributions used in the sensitivity analysis.

4. Nonsensitive parameters were assigned median values from the relevant probabilistic distributions.
These values replaced the probabilistic input distributions used in the sensitivity analysis.

5. The RESRAD model was run in the deterministic mode to determine dose for each pond.

The RESRAD Input Parameter Treatment Process is shown schematically in Figure 6-1 and described in

more detail in the following sections.
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‘ Figure 6-1: Input Parameter Treatment Process
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6.2 Input Parameter Treatment Assessment

RESRAD 6.5 input parameters were evaluated to determine whether they should be treated
deterministically or stochastically for the pond dose assessment. Deterministic modules of the code use
single values for input parameters and generate a single value for dose. Probabilistic modules of the code
use probability distributions for input parameters and generate a range of doses. Stochastic parameters
are parameters that are defined by a probability distribution. Parameter treatment for dose assessment for
Ponds B through E was based on an assessment of parameter classification and ranking and the

availability of site-specific data for the parameters.

6.2.1 Input Parameter Classification and Ranking

RESRAD input parameter classifications and rankings established by ANL were used in the dose
assessment process for Ponds B through E. ANL classified and ranked RESRAD input parameters as part
of the process of enhancing the deterministic RESRAD and RESRAD-BUILD codes for probabilistic

dose analysis.

The ANL classification process identified each parameter as physical, behavioral, metabolic, or a
combination of these types. The parameter classifications developed by ANL are documented in
Attachment A of NUREG/CR-6697, “Development of Probabilistic RESRAD 6.0 and RESRAD-BUILD

3.0 Computer Codes.” ANL classified parameters as follows:

Physical parameters include any parameter whose value would not change if a different group of
receptors was considered. Physical parameters would be determined by the source, its location, and

geological characteristics of the site (i.e., these parameters are source-specific and site-specific).

Behavioral parameters include any parameter whose value would depend on the receptor’s behavior and
the scenario definition. For the same group of receptors, a parameter value could change if the scenario

changed (e.g., parameters for recreational use could be different from those for residential use).

Metabolic parameters include any parameter that represents the metabolic characteristics of the potential
receptor and is independent of scenario. These parameter values may be different in different population
age groups. Parameters representing metabolic characteristics are defined by average values for the
general population. These values are not expected to be modified for a site-specific analysis because the

parameter values would not depend on site conditions.
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The ANL ranking process prioritized parameters for data collection and distribution analysis. Parameter

rankings were based on the following four attributes of each parameter:

Relevance in dose calculations
Influence on dose variability
Parameter classification

Data availability

BN

Based on these factors, ANL assigned priority rankings to each input parameter. Priority 1 was high
priority, Priority 2 was medium priority, and Priority 3 was low priority. ANL ultimately developed
probabilistic distributions for Priority 1 and 2 parameters. In general, the Priority 1 and 2 parameters

were selected by ANL for data collection and distribution analysis because they had the following

attributes:

1. High relevance to dose calculations

2. Medium to high influence on dose variability

3. Classified as physical parameters rather than behavioral or metabolic

4. Medium to high data availability for development of probabilistic distributions

ANL'’s input parameter rankings are documented in Attachment B to NUREG/CR-6697.

6.2.2 Input Parameter Treatment

Considering ANL classifications and rankings, each input parameter was evaluated to determine whether
it should be treated deterministically or stochastically. As indicated in Figure 6-1, behavioral and
metabolic parameters were typically treated deterministically, and physical parameters may have been
treated in either manner depending on site-specific data availability and ANL priority rankings. Input
parameter treatment may vary from the process indicated in Figure 6-1 depending on site-specific

considerations.

The behavioral and metabolic parameters are typically treated deterministically because the range of
possible values for these parameters is expected to be limited. The behavioral parameter values are
limited to those that are appropriate for the chosen exposure scenario, while the metabolic parameters are

not expected to vary for site-specific analysis. The behavioral and metabolic parameters were typically
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assigned values from NUREG/CR-5512, Volume 3, NUREG/CR-6697, or an appropriate RESRAD
default library.

The physical parameters were treated deterministically or stochastically depending on a number of
factors. If site-specific values were available for a parameter, then that parameter was treated
deterministically and the appropriate value was used. The remaining physical parameters, for which no

site-specific data are available, were further evaluated to identify appropriate treatment.

To determine appropriate treatment for the remaining physical parameters, the ANL priority rankings
were reviewed. The remaining Priority 1 and Priority 2 physical parameters were treated stochastically
based on their high potential to affect dose. Conversely, the remaining Priority 3 physical parameters
were treated deterministically based on their low potential to affect dose. ANL statistical parameter
distributions documented in NUREG/CR-6697, Attachment C was used for the Priority 1 and 2
parameters. Priority 3 physical parameters were assigned values from NUREG/CR-5512, Volume 3,
NUREG/CR-6697, or an appropriate RESRAD default library.

The parameter values, distributions, and other settings used in the sensitivity analyses for Ponds B, C, D,

and E are summarized in Appendix B, Appendix C, Appendix D, and Appendix E, respectively.

6.3 Statistical Sensitivity Analysis

After appropriate values or distributions were assigned for each RESRAD input parameter, a statistical
sensitivity analysis was performed for each pond using the uncertainty analysis capabilities of RESRAD.
The objective of the sensitivity analysis was to identify those parameters that are major contributors to the
variation or uncertainty in the calculated dose for each contaminated area. Once the sensitivity analyses
were complete, conservative input values were assigned to the sensitive parameters and median input

values were assigned to the non-sensitive parameters for the final DCGLw calculations.

To perform the sensitivity analysis for each pond, the site-specific dose model was loaded with the
selected values and statistical distributions summarized in Appendix B, Appendix C, Appendix D, and
Appendix E. The radionuclide distributions presented in Section 5.5 were used. The model was then run

in the probabilistic mode.
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RESRAD reports generated for the Pond B, C, D, and E sensitivity analyses are presented electronically
on CD in Appendix F, Appendix G, Appendix H, and Appendix I, respectively. These reports were
evaluated to identify sensitive parameters. Sensitive parameters were identified for each pond based on
partial ranked correlation coefficient (PRCC) analysis following the guidance of NUREG/CR-6676,
“Probabilistic Dose Analysis Using Parameter Distributions Developed for RESRAD and RESRAD-
BUILD Computer.” The absolute value of the calculated PRCC obtained from the appropriate RESRAD
report was used to classify the parameters with statistical distributions-as sensitive or non-sensitive.
- PRCC was used because NUREG/CR-6692, “Probabilistic Modules for the RESRAD and RESRAD-
BUILD Computer Codes,” recommends that it be used when nonlinear relationships, widely disparate
scales, or long tails are present in the input and output. If the absolute value of the PRCC is greater than
or equal to 0.25, then the parameter was classified as sensitive. If the absolute value of the PRCC is less
than 0.25, then the parameter was classified as non-sensitive. These thresholds were selected based on

guidance included in NUREG/CR-6676 and 6692.

Based on the sensitivity analysis, conservative input values were identified for each sensitive parameter.
These conservative values replaced probabilistic distributions in the subsequent dose calculations for each
pond. Specific replacement values were selected for each sensitive parameter based on the parameter to
dose correlation. If the PRCC value calculated during the sensitivity analysis was negative, the parameter
value to dose correlation was negative, and the parameter value at the 25% quartile .of the cumulative
density function was selected. If the PRCC value was positive, the parameter value to dose correlation
was positive, and the parameter value at the 75% quartile of the cumulative density function was selected.
The median value (50% quartile) of the cumulative density function was selected for replacement of

probabilistic distributions for non-sensitive parameters.

The sensitive and non-sensitive parameter replacement values were obtained from the RESRAD
sensitivity calculation results using the interactive output feature of the uncertainty results. A double
click on the left mouse button opens the interactive output dropdown window. From the interactive
output dropdown window, the “Results” folder is selected. From the “Results” folder, the “Graphics”
subfolder is selected. The “Cumulative Density” is then selected as the Plot Type and the “Input Vector”
is selected as the Primary Object. The parameter value is determined by a right mouse button click on the
plot and selecting “Edit Chart Data” from the dropdown window. This opens the Data Grid Editor

dropdown window. From this window, 0.25, 0.50, or 0.75 is selected, as appropriate from the C2
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column, which represents the appropriate quartile value. The corresponding parameter value is contained

in the C1 column.

Appendix J presents sensitivity analysis results for each pond. The sensitivity analysis results summary
tables list PRCC values for each parameter and identify conservative replacement values for each
sensitive parameter. In addition, the summaries identify median (50%) values for each non-sensitive

parameter. These replacement values were used in subsequent dose calculations.

6.4 Deose Assessment Calculations

6.4.1 Compliance Scenario — Industrial Worker

‘Dose assessments were performed for each pond using RESRAD to estimate the peak annual total
effective dose equivalent to the average member of the critical group expected within the first 1,000 years
after decommissioning, in accordance with 10 CFR 20.1401(d). The site-specific RESRAD dose model
used in the sensitivity analysis for each pond was modified to replace all probabilistic distributions with
conservative or median values as determined during the sensitivity analysis. The parameter values used
for the dose calculations are summarized in Appendix K, Appendix L, Appendix M, and Appendix N for
Pond B, C, D, and E, respectively.

RESRAD was then run in the deterministic mode to calculate dose for each pond. The RESRAD
Summary Reports for each pond are provided in Appendix O, Appendix P, Appendix Q, and Appendix R
for Pond B, C, D, and E respectively. The maximum total dose values obtained from the RESRAD
Summary Reports are presented in Table 6-1. These results demonstrate that the 25 mrem/year dose

criterion is not exceeded in any of the subject ponds in the foreseeable future.

Table 6-1: Maximum Total Dose — Industrial Worker Scenario

Time of Maximum Total Dose Maximum Total Dose
Pond
(years) (mrem/year)
B 1,000 9.93E-09
C 1,000 1.46E-07
D 1,000 3.11E-13
E 1,000 2.69E-08
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6.4.2 Alternate Scenario — Residential Farmer

Dose assessments were performed for each pond using RESRAD to estimate the peak annual total
effective dose equivalent using a resident farmer scenario expected within the first 1,000 years after
decommissioning, in accordance with 10 CFR 20.1401(d). This scenario used the relevant deterministic
values as determined from the probabilistic runs for the industrial worker; added the appropriate
pathways, i.e. meat, milk, fish, and plant ingestion, and; modified specific parameter values to those more

appropriate for a resident farmer such as inhalation rate and indoor and outdoor time fractions.
The maximum total dose values obtained from the RESRAD Summary Reports for the resident farmer
scenario are presented Table 6-2. These results demonstrate that the 25 mrem/year dose criterion is not

exceeded in any of the subject ponds in the foreseeable future when considering a resident farmer.

Table 6-2: Maximum Total Dose — Resident Farmer Scenario

Time of Maximum Total Dose Maximum Total Dose
Pond
(years) (mrem/year)
B 1,000 3.61E-08
C 1,000 5.32E-07
D 1,000 1.09E-12
E 1,000 9.79E-08

6.4.3 Alternate Scenario — Failure Modes

There are two failure modes were identified for consideration in the dose models: failure of the EPDM
liner, and failure of the engineered cover system. The RESRAD models did not utilize the EPDM liner as
one of the unsaturated zones, therefore this failure mode is eliminated from consideration. Failure of the
engineered cover system was modeled using the industrial worker scenario modified to exclude the cover

layer.

The maximum total dose values obtained from the RESRAD Summary Reports for the failure of the
engineered cover system are presented Table 6-3. These results demonstrate that the 25 mrem/year dose
criterion is not exceeded in any of the subject ponds in the foreseeable future when considering a resident

farmer.
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Table 6-3: Maximum Total Dose — Industrial Worker Cover System Failure Mode

Time of Maximum Total Dose Maximum Total Dose
Pond
(years) (mrem/year)
B 1,000 2.6
C 1,000 4.1
D 0 13.7
E 18.71 3.4

6.5 Pond Closure ALARA Evaluation

In order to terminate a license, a licensee should demonstrate that the dose criteria in Subpart E have been
met, and should demonstrate whether it is feasible to further reduce the levels of residual radioactivity to
levels below those necessary to meet the dose criteria (i.e., to levels that are ALARA). Per

NUREG 1757 Volume 2, Appendix N, the following definition applies:

"'Reasonably achievable' is judged by considering the state of technology and the
economics of improvements in relation to all the benefits from these improvements.
(However, a comprehensive consideration of risks and benefits will include risks from
nonradiological hazards. An action taken to reduce radiation risks should not result in a
significantly larger risk from other hazards.) NRC Regulatory Guide 8.8,
Revision 3 (1978)." [Quotes in original.]

Subpart E contains specific requirements for a demonstration that residual radioactivity has been reduced
to a level that is ALARA (10 CFR 20.1402, 20.1403(a), 20.1403(e), and 20.1404(a)(3)).
NUREG-1757 Volume 2 Appendix N provides specific examples showing an ALARA demonstration.
The ALARA demonstration for proposed pond closure at MTW is demonstrated using equation shown
below.

Conc Costr . r+A4
DCGLw  $2000 x P, x 0.025 x F x 4 1—e AN

The residual radioactivity level that is ALARA is the concentration, Conc, at which the benefit from
removal equals the cost of removal. The ratio of the concentration, Conc, to the DCGL, can be
determined to show that the proposed action meets ALARA. Ratios values less than 1 demonstrate that
further action should be considered or taken. Ratio values above 1 demonstrate that the proposed action
meets ALARA. Factors in this equation are defined below.

Pp - population density for the critical group scenario in people/m’. For the
MTW facility, the plant area is approximately 59 acres. MTW’s work
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‘ force is approximately 350. Thus, the value a Pp, of 0.0015 people/m? is
calculated.
A =  area being evaluated in square meters (m?). The evaluated total pond

area is approximately 10 acres, or 40,470 m’.

0.025

It

annual dose to an average member of the critical group from residual
radioactivity at the Derived Concentration Guideline Level (DCGLy)
concentration in rem/y. To obtain a conservative analysis, the annual
dose from remaining uranium in the closed ponds was allowed to remain
at 0.025 rem/year instead of the much lower industrial worker dose
value.

F = effectiveness, or fraction of the residual radioactivity removed by the
remediation action. The effectiveness was assumed to be 1 (complete
removal).

I
L

average concentration of residual radioactivity in the area being
evaluated in units of activity per unit area for buildings or activity per
unit volume for soils;

Conc

DCGLy

derived concentration guideline equivalent to the average concentration
of residual radioactivity that would give a dose of 0.25 mSv/y (25
mrem/y) to the average member of the critical group, in the same units
as "Conc";

T = monetary discount rate in units per year. For durations exceeding 100
‘ years, the NRC approved value is 0.03.

A = radiological decay constant for the radionuclide in units per year. The
radiological decay constant for uranium is 4.47 x 10°

N = number of years over which the collective dose will be calculated, or
1,000 years.

For the ALARA analysis, Costr can include all of the costs shown in the equation below.

Costr = Costg + Costyp + Costacc + Costrr. + Costwpose + COStppose T COSt oiher

where

CostR = monetary cost of the remediation action (may include
"mobilization" costs);

CostWD = monetary cost for transport and disposal of the waste generated
by the action;

CostAcc = monetary cost of worker accidents during the remediation
action;

CostTF = monetary cost of traffic fatalities during transporting of the
waste,

CostWDose = monetary cost of dose received by workers performing the

. remediation action and transporting waste to the disposal facility;
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CostPDose = monetary cost of the dose to the public from excavation,
transport, and disposal of the waste; and
Costother = other costs as appropriate for the particular situation.

Honeywell has developed preliminary engineering estimates to complete pond closure as described in the
preliminary engineering closure design report. As part of the evaluation and selection of this approach,
preliminary engineering estimates to excavate, transport, and disposal of the pond materials off-site were
also developed. These estimated costs are $32,000,000 (closure in place using the RCRA required
engineered cover) and $61,300,000 (off-site disposal). Thus, a conservative estimate of the value of Costr
for the ALARA analysis is the difference between these values, or $29,300,000. This value is
conservatively limited since it only includes remediation, transportation, and disposal cost without adding
the additional projected cost of worker accidents, traffic fatalities during transportation, worker exposure

during transportation, regulatory interface costs, and other appropriate costs if identified.

Using these values gives:

Conc $29,300 ,000 L 0.03 +1.55 x10 1
DCGL ,  $2000 x 0.0015 x 0.025 x1 x 40470 =~ ]— o~(0:03+1.55x107)/1,000
or
_Cone_ _ g 653 241

DCGL ,,

The ratio is significantly greater than 1, and shows that the proposed pond closure action meets the
ALARA criteria by a wide margin. There is significant additional conservatism in the analysis because of
the following:

e Dose limit for the selected industrial worker scenario is significantly lower than 25 mrem/year

and in fact is shown to be indistinguishable from background.

e Other potential Honeywell costs as part of excavation, transportatlon and off-site disposal were
not included in the total cost.

Overall, the ALARA analysis shows that the selected pond closure meets the regulatory ALARA criteria.
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7.0 Environmental Report Supplement

This section describes the environmental effects specifically related to the partial site release of the
Ponds B though E at MTW. This section was prepared in accordance with the guidance provided in
Chapter 6.0 of the Office of Nuclear Material and Safety and Safeguards (NMSS) NUREG-1748,
Environmental Review Guidance for Licensing Actions Associated with NMSS Programs (NRC 2003b).
This section provides justification to the NRC that will support an environmental assessment in
accordance with the National Environmental Policy Act (NEPA) of 1969 as outlined in 10 CFR Part 51.
This section incorporates by reference relevant information in the May 2005 Environmental Report

(Docket 40-3392) filed to support license renewal for MTW.

7.1 Purpose and Need for the Pond Closures
The four ponds at MTW are regulated by IEPA under a RCRA permit. MTW and IEPA have reached a

preliminary agreement regarding status of the retention ponds. This agreement requires MTW to close the
retention ponds by 2020. Under the Atomic Energy Act, the NRC has the statutory authority to protect
public health and safety and the environment related to the use of source, byproduct, and special nuclear
material. One aspect of the responsibility is to ensure safe and timely decommissioning of the nuclear
facilities that it licenses. Once licensed activities have ceased, licensees are required by NRC regulations
to decommission their facilities and have their licenses terminated. The criteria for allowing the release
of sites for unrestricted use are listed in the NRC's License Termination Rule (LTR), codified in Subpart
E of 10 CFR 20. 10 CFR 20.1402 states, in part, that a site will be considered acceptable for unrestricted
use following decommissioning if the residual radioactivity that is distinguishable from background
radiation results in a total effective dose equivalent (TEDE) to an average member of the critical group
that is less than 25 mrem (0.25 mSv) per year and the residual radioactivity has been reduced to levels
that are as low as reasonably achievable (ALARA). These criteria require that, through the
decommissioning process, the residual radioactivity in buildings, equipment, soil, ground water, and
surface water at the facility and its environs be reduced to such low levels that the TEDE limits are

satisfied.

7.2 Description of the Proposed Action
MTW plans to close the retention ponds by stabilizing the contents of the ponds, and constructing an

engineered cover system that meets RCRA Title C design criteria and NRC dose criteria for unrestricted

release. The use of a cover system is appropriate in light of the low radionuclide concentrations in the

40 November 22, 2010



@ ENERCON License Amendment Request Report
A

pond and the fact that the radionuclides are currently in a controlled location (i.e., the materials are in
“existing surface impoundments underlain by natural clay, the uranium materials have a very low
solubility, and the materials will be stabilized in place). This action makes the ponds area unsuitable for
operations involving the nuclear materials license thus justifying release of this area from source material

license SUB-526.

7.3  Applicable Regulatory Requirements, Permits, and Required Consultations

Partial site release of the retention ponds area requires adherence to numerous federal and state
regulations. Guidance for identifying the applicable federal and state requirements is stated below. This
information is a broad overview of applicable regulations and is not intended to be all-inclusive. The
licensee, Honeywell International, is responsible for compliance with applicable federal and state

regulations.

7.3.1 Federal Requirements

Decommissioning activities that are subject to federal regulations, permits, licenses, notification,

approvals, or acknowledgments may include:

Handling, packaging, and shipment of radioactive waste
Worker radiation protection

License termination and final site release

Worker, contractor, and the general public’s health and safety
Liquid effluent releases

Hazardous waste generation and disposition

7.3.1.1 Nuclear Regulatory Commission
Radiological activities fall under Title 10 of the CFR and are administered by the NRC. Applicable
portions of Title 10 regulations are included within the following Parts:

e Part 20 — “Standards For Protection Against Radiation”
e Part 40 — “Domestic Licensing Of Source Material”

e Part 51 — “Environmental Protection Regulations For Domestic Licensing And Related
Functions”

e Part 61 - “Licensing Requirements For Land Disposal Of Radioactive Waste”

e Part 71 — “Packaging and Transportation of Radioactive Material”
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Decommissioning requirements that involve activities for site control, characterization, and final status

surveys are found within the following Parts of Title 10 of the CFR and are administered by the NRC.

The Parts include:

7.3.1.2

Part 20.1401 — “General provisions and scope”

Part 20.1402 - “Radiological criteria for unrestricted use”

Part 20.1403 — “Criteria for license termination under restricted conditions”
Part 20.1404 — “Alternate criteria for license termination”

Part 20.1405 — “Public notification and public participation”

Part 20.1406 — “Minimization of contamination”

Subpart F—“Surveys and Monitoring” Part 20.1501 — “General”

Part 30.36 — “Expiration and termination of licenses and decommissioning of sites and separate
buildings or outdoor areas”

Part 40.42 — “Expiration and termination of licenses and decommissioning of sites and separate
buildings or outdoor areas”

Part 70.38 — “Expiration and termination of licenses and decommissioning of sites and separate
buildings or outdoor areas”

Part 72.54 — “Expiration and termination of licenses and decommissioning of sites and separate
buildings or outdoor areas”

Department Of Transportation

Radioactive material transportation activities falls under Title 49 of the CFR and are administered by the

Department Of Transportation. Applicable portions of Title 49 regulations are included within

Subtitle B — “Other Regulations Relating to Transportation” Parts 100 To 185, as applicable,

7.3.1.3

Environmental Protection Agency

The EPA regulations outlined in Title 40 of the CFR apply as follows:

Part 61 — “National Emissions Standards For Hazardous Air Pollutants”
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‘ e Part 122 —“EPA Administered Permit Programs: The National Pollutant Discharge Elimination
System” (NPDES) and Parts 123 to 125 in support of the NPDES

e Parts 129 to 132 —Clean Water Act
e Part 190 — “Environmental Radiation Protection Standards For Nuclear Power Operations”

e Parts 260 to 272 —hazardous waste disposal and solid waste disposal as included in the RCRA

7.3.2 State of Illinois Regulations
The IEPA regulations generally follow those of Federal EPA regulations contained in 40 CFR Part 264.

The pertinent State of llinois regulations are as follows:

o Conditions ILF.2 and I.LH of MTW's RCRA Part B permit (Permit No. B-65R) — minimum
technology closure requirements and the overall closure requirement for the surface
impoundments

e 415 ILCS 5/ Illinois Environmental Protection Act, Section 21(d) — Requirement to Conduct
Operations in Accordance with a Permit Issued by Illinois EPA

. e 35 Illinois Administrative Code 724.211 — Closure Performance Standard
e 35 Illinois Administrative Code 724.328 — Closure and Post-closure Care

e 35 Illinois Administrative Code 722.111 — Hazardous Waste Determination

7.4 Pond Closure Alternatives

The proposed action is the partial site release of Ponds B through E from source materials license
SUB-526. Five alternatives are associated with this action. MTW has evaluated these options regarding

ultimate disposition of the pond area and their contents. The options identified are:

No action

Removal and disposal of the pond contents followed by closure of Ponds B through E
Removal and recycling of the pond contents followed by closure of Ponds B through E
In-situ closure of Ponds B through E leaving the contents in the current condition
In-situ stabilization followed by closure of Ponds B through E

Each alternative is discussed below.
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7.4.1 No Action

Under the no action alternative, MTW would not initiate decommissioning activities at the ponds. MTW
would be required to maintain current radiological controls, site security, all applicable licenses and
permits, and utilities. The no-action alternative requires MTW apply for and obtain an extension to the
current IEPA permits and reach an agreement with IEPA as to the status of the retention ponds. The no-
action alternative would also be non-compliant with the 10 CFR 40.42 (timeliness rule). The purpose of
the timeliness rule is to reduce potential risk to the public and the environment. Moreover, the ponds will
require decommissioning eventually. Thus, the no action alternative merely delays, rather than avoids, the

impacts associated with the action alternatives.

7.4.2 Removal and Disposal of the Pond Contents

The off-site disposal alternative was considered but is not the preferred alternative on the basis of the
cost/benefit analysis. Under this alternative, radiologically-contaminated materials would be removed
from the facility and disposed of at a facility licensed to accept the materials. On-site radioactive
contamination would be reduced to levels considered acceptable for release for unrestricted use: The
radiologically-contaminated materials would be transported from the facility wvia railcar.
Construction/rehabilitation of roadways to support truck traffic between the ponds and the railroad
staging area would also be required. This alternative would result in increased noise and air emissions
levels during the construction period. Because use of the pond area would be unrestricted following
removal of the radiologically-impacted materials, the area could be redeveloped for additional industrial
use. The long-term ecological value and aesthetic value of the area after release for unrestricted use are
difficult to define as the site will continue in operation as an industrial facility after release of the ponds
from the license. The potential for accidents during transport and high disposal cost significantly
outweigh the minimal benefit to the plant from possible re-use of the pond areas. The potential impacts
associated with this alternative are discussed below. This alternative is not environmentally preferable to

the proposed action.

7.4.3 Removal and Recycling of the Pond Contents

This action requires removal and transportation of the pond contents to a recycling facility or construction
of a recycling facility at MTW. Recycling would then be followed by closure of Ponds B through E.
Engineering evaluations for pond closure found that recycling was not technically feasible. As a result,

this option is not a reasonable alternative to the proposed action.
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7.4.4 In-place Closure of Ponds B through E

This action requires construction of an engineered RCRA cover system while leaving the pond contents in
their current condition. Physical property tests show that the pond contents without stabilization may not
be able to remain cohesive in certain extreme seismic events. As a result, this option is less desirable than

the proposed action.

7.4.5 Stabilization and In-place Closure of Ponds B through E

This action requires stabilization of the pond contents with Portland cement or similar pozzolanic
material. Following stabilization of the pond contents, an engineered RCRA cover system will be

constructed on each pond. This approach meets regulatory requirements by:

¢ Eliminating free liquids through adding pozzolanic materials

e Stabilizing the pond material to achieve a bearing capacity sufficient to support an engineered
RCRA cover that provides:

— Long-term minimization of the infiltration of water

— No maintenance to meet NRC closure requirements for unrestricted release
— Proper surface water drainage and erosion protection of the engineered RCRA cover

7.5 Cumulative Effects

The cumulative effects of the implementation of the proposed action will result in no short term
cumulative impacts. It is likely that long-term site use restrictions under RCRA will be assigned to the
pond areas. These restrictions are likely to prohibit future residential development of the property,

regardless of its radiological status.

7.6 Description of the Affected Environment

7.6.1 Land Use
A description of land use in the vicinity of MTW was included in the Environmental Report associated
with renewal of source material license SUB-526 (Renewal ER). That description is incorporated by

reference.
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7.6.2 Transportation

A description of transportation in the vicinity of MTW can be found in the Renewal ER and is

incorporated by reference.

7.6.3 Geology and Soils
A description of geology in the vicinity of MTW can be found in the Renewal ER and is incorporated by

reference.

7.6.4 Hydrology.
A description of hydrology in the vicinity of MTW can be found in the Renewal ER and is incorporated

by reference.

7.6.5 Ecological Resources

A description of ecological resources in the vicinity of MTW can be found in the Renewal ER and is

incorporated by reference.

7.6.6 Air Quality, Meteorology and Climatelogy

A description of air quality and meteorology and in the vicinity of MTW can be found in the Renewal ER

and is incorporated by reference.
7.6.7 Noise
A description of noise in the vicinity of MTW can be found in the Renewal ER and is incorporated by

reference.

7.6.8 Historic and Cultural Resources

A description of historical and cultural resources in the vicinity of MTW can be found in the Renewal ER

and is incorporated by reference.

7.6.9 Visual/Scenic Resources

A description of visual/scenic resources in the vicinity of MTW can be found in the Renewal ER and is

incorporated by reference.
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7.6.10 Socioeconomic
A description of socioeconomics in the vicinity of MTW can be found in the Renewal ER and is

incorporated by reference.

7.6.11 Public and Qccupational Health
A description of public and occupational health in the vicinity of MTW can be found in the Renewal ER

and is incorporated by reference.

7.6.12 Waste Management

A description of waste management in the vicinity of MTW can be found in the Renewal ER and is

incorporated by reference.

7.7 Description of Impacts to the Environment for Proposed Action

The following sections describe specific areas of the environment that may be affected as a result of the

proposed activities.

7.7.1 Land Use

Ponds B through E are located at the southwest corner of the plant footprint within the existing controlled
area. The existing plant footprint is in the central portion of the land owned and controlled by MTW.
Construction activities associated with the pond closure will be limited to on-site actions. Therefore, no
adverse impacts on neighboring land use, including residential or agricultural land uses, would result.
Dust and noise impacts associated with this alternative are not expected to significantly impact off-site
land use. On-site land use impacts during decommissioning would be minimal, as current industrial
activities in construction area would not be affected. Off-site activities associated with decommissioning
would include the identification of suitable sources of engineered barrier materials and the transport of
those materials to the MTW facility. It is expected that commercial local sources of soil borrow materials
would be identified. Similarly, the source of the rock cover materials is a commercial quarry. Therefore,
off-site land use impacts associated with the, acquisition, removal and transport of engineered barrier

materials from their respective source areas to the MTW facility would likely be minimal.
The only land use impacted by the decommissioning activities under the proposed action would be the

future use of the closed ponds within the MTW facility. IEPA requires institutional controls related to

future use of the area in which the engineered cover system is constructed regardless of its radiological
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status. Long-term land use impacts are difficult to predict, as future land use needs are dependent upon
many factors. Isolation of the radioactive materials in place provides a greater degree of environmental
protection than the existing conditions at the MTW facility and therefore is in keeping with the protection
of the environment. The institutional controls that would limit future use of the restricted area would be in
keeping with current industrial use. Therefore, the implementation of future use restrictions in the
engineered barrier area would not significantly impact future development of currently undeveloped areas
of the facility. Similarly, no adverse indirect off-site land use impacts would be expected following

completion of decommissioning activities.

7.7.2 Transportation

The MTW facility is located approximately one mile west of Metropolis. US Highway 45 and Burlington
North Railroad border the facility to the north, and Ohio River bounds the MTW facility to the south.
Interstate 24 is located approximately 4.5 miles east of the facility and provides access from Paducah, KY
across the Ohio River into Metropolis, IL. The proposed action would involve minimal on-site
transportation impacts. An on-site roadway system to the ponds currently exists that could support the on-
site truck traffic. A minor short-term increase in traffic to and from the facility would occur due to the
transport of engineered cover system materials to the site but would require no modification of the local
transportation system. To bring the estimated 80,000 cubic yards of engineered cover system materials
and pozzolanic additives on-site, approximately 4,000 dump truck loads of soil, rock, and pozzolanic
material (based on standard-sized 15-cubic meter [20-cubic yard] trucks) will be transported to the ponds
from a combination of on-site borrow and offsite borrow sources. Assuming that these materials are
transported to the facility over period of 18 months, the average round trip traffic to/from the facility

would be approximately 10 trucks per day.

7.7.3 Geology and Seils
The MTW Site is located near the northern end of the Mississippian Embayment, an extension of the Gulf

Coastal Plain and a depositional basin filled in with weakly lithified Cretaceous, Tertiary, and Quaternary
clastic sediments, which overlap Paleozoic bedrock. Under this alternative, materials would be stabilized
within the area in which they are currently located. Impacts to the geology and soils due to the proposed
action would be limited to the immediate area within the footprint of Ponds B through E. Therefore, the
impacts of the preferred alternative on existing geologic and soil features of the facility would be
minimal. The greatest potential impact would be construction of an engineered barrier designed to

provide protection against erosion, even under intense meteorological conditions. Other baseline geologic
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and soil features (underlying soil compaction, disruption of natural drainage patterns, etc.) are not
expected to be significantly impacted, due to the presence of the existing ponds. Also, the existing ponds
have demonstrated long-term stability. The engineering cover will exhibit even greater stability. The
stability of the engineered barrier design under both static and seismic loadings is demonstrated by the
stability analysis conducted as part of the engineering design of the engineered barrier (Appendix V). The
maximum slopes of the cover system are also consistent with the design standard in the waste disposal
industry and have been demonstrated to be protective against slope failures for highly variable waste

materials. Therefore, the potential for slope failures of the engineering barriers are not a major concern.

7.7.4 Hydrology
The MTW Site is bound on the south by the Ohio River in the vicinity of River Mile 946 (USGS, 1982).

The Ohio River at the plant site is about 910 meters (3,000 feet) wide with a normal pool elevation of 88
meters (290 feet) above mean sea level. The Ohio River drains 203,940 square miles (ORSANCO, 2004).
The site is located along the Ohio River at a point approximately 35 miles upstream from its confluence

with the Mississippi River.

Effluent from settling Pond D is mixed with other plant effluents before discharge at Outfall 002. Outfall
002, which is used to discharge the plant’s treated sanitary, process waste waters, non-contact cooling
water, and storm water, is located on one of the on-site drainages about 610 meters (2,000 feet) from the
Ohio River. According to NPDES permit data, Outfall 002 is located at latitude 3710090, longitude —
08845290 within USGS hydrologic basin code 05140206 (USEPA, 2005). With the pond closure,
discharges from Pond D to Outfall 002 will end.

Implementation of the preferred alternative will not require the use of water (other than potentially for
dust control or equipment decontamination purposes), so there will be no significant project-related
withdrawals of surface water or ground water. Similarly, no direct discharges to surface water will be
associated with the implementation of this alternative. The only potential indirect discharges would be
discharges to surface water via stormwater flow and infiltration of precipitation, with subsequent
discharge to the ground water. All construction activities will comply with stormwater discharge
requirements applicable to construction projects. Run-on and run-off controls will be used in construction
areas to minimize the impact of construction activities on stormwater quality. Existing impacts to ground
water associated with the presence of the ponds are not significant. Localized drainage controls would be

placed to direct surface water flow from the engineered barriers to the desired points for control prior to
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off-site discharge. In addition, the berms will be protected with riprap, so even if there is localized
flooding, adverse impacts to the cover system would not be expected. Once the engineered cover system
is in place, direct contact between the consolidated radioactive materials and stormwater will no longer
occur, preventing any associated stormwater impacts. The features of the engineered cover system will
inhibit the potential infiltration of precipitation through the engineered cover system. These features,
combined with the low leachability of the stockpiled materials, will inhibit any potential future impacts to
ground water quality. Therefore, none of the alternatives are expected to have significant impacts on

surface or ground water quality.

7.7.5 Ecological Resources

Developing the existing plant required clearing all natural vegetation from the site to allow construction
of buildings, ponds, and other plant-related facilities. The plant site occupies only about 5% of
applicant’s property that has otherwise remained mostly undeveloped through the years. Review of
topographic maps suggests that the plant site was historically devoid of aquatic features of interest,
including ephemeral streams. Accordingly, like terrestrial habitats and biota, the plant has had little or no
affect on the area’s aquatic biotic resources. Potential ecological resource impacts from pond closure
include impacts that could result from on-site construction activities. However, construction activities
within the ponds area will for the most part occur in an area that is already relatively clear of existing
vegetation and that has no significant ecological value. Over the long-term, ecological resources could be
impacted by a change in the long-term habitat value of the areas affected by the cover system. There are

no anticipated impacts to the ecological resources due to the proposed pond closure action.

7.7.6  Air Quality, Meteorology gnd Climatology

The Meteorology and Climate of the MTW UFs conversion plant near Metropolis, Illinois, was
summarized in a 1995 Environmental Assessment (EA) (USNRC, 1995). This report referenced
meteorological data from the National Weather Service at Paducah, Kentucky, which is on the far bank of
the Ohio River just 6.8 miles south of the MTW UF site. It is reasonable to assume that the climate at
Paducah adequately describes the weather at the plant. There are no anticipated impacts to the

meteorology and climatology due to the proposed pond closure action.
Construction activities associated with the preferred alternative could impact air quality through dust and

emissions from construction equipment. Although dust from the pond contents would not occur due to

the moisture content, dust from the surrounding soils and from installation of the cover system could be
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generated. Should this occur, dust suppression measures will be implemented, as necessary, during
construction. Emissions from plant equipment during closure are expected to be minor and of limited
duration. Overall, pond closure is not expected to alter the existing air quality and would comply with the

National Ambient Air Quality Standards (NAAQS).

- 1.7.77 Noise

There are no ambient noise survey data available for the area around the MTW site nor has Honeywell
performed any noise surveys at the boundary of the exclusion area. There are no known noise-sensitive
receptors in close proximity to the site with the exception of Category B rural residences typically
assigned a NAC of 72dBA. Common outdoor noise levels in the range of 60-70dBA are heavy highway
traffic at 300 feet (60dBA) to a gas-powered lawn mower at 100 feet (75dBA). The potential noise
impacts associated with the proposed action would be short-term impacts associated with construction
activities. However, these impacts are not expected to be significant in light of the current noise levels at
the site, which are typical of an industrial facility. Thus, there are no anticipated impacts to the noise
conditions due to the proposed pond closure action beyond short-term general constructions noises typical
of any operational industrial area. Following completion of the proposed action, no additional noise-

generating activities would occur, with the possible exception of infrequent maintenance activities.

7.7.8 Historic and Cultural Resources

There are no known records of archeological or cultural surveys available for the previous development at
the site. No registered Federal or State archacological sites were identified within the boundaries of the
site. There are no anticipated impacts to historical and cultural resources due to the proposed pond

closure action, which will take place in a previously-disturbed area.

7.7.9 Visual/Scenic Resources

The MTW site lies in a rural region of extreme southern Illinois adjacent to the Ohio River. Generally,
southern Illinois is an area of swampy, forested bottomlands and low clay and gravel hills. Away from
well-traveled roadways, the area affords pastoral viewsheds where rural residences and undeveloped

agricultural land and deciduous forests are the dominant visual features.
U.S. Highway 45 and a Burlington Northern railroad right-of-way border MTW to the northeast. Viewed

from the air, MTW has the typical appearance of an industrial complex with interconnected industrial-

looking buildings, storage of material, exhaust stacks with pollution control equipment, parking lots,
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railroad spurs, and other operational support areas. Cleared ground on the property is minimal. The plant
buildings and operational areas are surrounded by two nine-foot high chain-link and barbed wire security
fences approximately 50 feet apart. The majority of the site buildings are visible from U.S. Highway 45
northeast of the plant structures. While Massac County is mainly rural, the area in the immediate vicinity
of the MTW site contains other substantial industrial and urban development on both sides of the Ohio
River.

Impacts due to the proposed closure action will be limited to the appearance of the engineered RCRA
cover system within the confines of the MTW owned and controlled land. The impact will not

significantly alter the current visual/scenic resource.

7.7.10 Socioeconomic

The plant site is located in a predominantly agricultural area of low average population density with
widely scattered villages and small cities in Massac County, Illinois, and across the Ohio River in
McCracken County, Kentucky. The workforce required to implement the preferred alternative would be
limited in size. Some of the work will require special qualifications and may therefore require the
temporary importation of qualified workers from other areas. Workers that do not require special
qualifications should be available locally. Overall, the potential individual and cumulative impacts on
local population, housing, and health, social, and educational services are expected to be minimal. The
presence of the construction workers will result in slight increases in the amount of income taxes
collected. Purchase of materials of construction (e.g., soil) could potentially provide a positive local

economic benefit during the construction period provided suitable materials are available locally.

The presence of the engineered barrier and associated institutional controls would prevent future
development of the pond areas for commercial or industrial purposes. However, it is likely that land use
across the facility will be limited to non-residential uses given the existing industrial facilities present.
Therefore, restrictions on future development of the pond areas will have a limited impact on the potential
development of the rest of the facility. Therefore, it is not expected that the implementation of the

preferred alternative will have adverse socioeconomic impacts on the area.

7.7.11 Public and Occupational Health

External background radiation levels in the vicinity of Metropolis, Illinois, are primarily from natural

sources of cosmic and terrestrial origin. The total effective dose equivalent from cosmic rays is about
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‘ 43 mSv (43 mrem) per year, while terrestrial sources contribute about .46 mSv (46 mrem) per year
(Oakley). Radon progeny doses are highly variable, with an average effective dose equivalent of 2.0 mSv
(200 mrem) per year (US National Council on Radiation Protection and Measurements). The impacts to
the public and occupational radiological dose are discussed in detail in the dose modeling discussion in

this report.

No liquid discharges are expected to be associated with this alternative. Stormwater management features
associated with the design of the engineered barrier would contain the 100-year storm and would
withstand temporary inundation during larger storm events without damage. Releases to the air
associated with the construction of the engineered barrier would consist of the generation of air and
particulate emissions. Exposures to on-site workers during the limited construction would mainly consist
of exposures to fugitive dust and direct radiation associated with material stabilization activities.
Cumulatively, onsite workers would be subject to the combined impacts of air emissions, direct radiation
and noise. These impacts could be mitigated through the use of appropriate personal protection equipment

and dust suppression materials.

‘ Off-site cumulative impacts would mainly consist of air emissions and noise. These impacts would be
short-term impacts incurred during the construction period. Risks associated with transportation activities
are limited to the risks involved in the shipment of cover materials to the MTW facility. Dose to members
of the public would be non-existent because the pond area will remain within the proprietor owned area
and under the control of MTW. Due to the absence of projected impacts of the alternative on ground
water quality, potable water use and use of ground water for irrigation purposes would not be impacted by
this alternative. Even though no impacts on ground water quality are expected, this alternative would
provide a greater degree of protection than the existing conditions because the engineered barrier will

isolate the underlying materials from the infiltration of precipitation in the future.

7.7.12 Waste Management

The preferred alternative is not expected to result in the generation of significant amounts of waste
requiring off-site management. The proposed closure action will eliminate use of the Pond D as a receptor
for water. By stabilizing the radioactive materials beneath an engineered barrier on-site, there will be
minimal, if any, impact on off-site waste management systems. Additional waste materials potentially

generated under this alternative include personal protection equipment wastes (e.g., disposable protective
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clothing), which would be minimal. Waste generated during the closure process will be monitored as

necessary for radiological contamination and dispositioned accordingly. No other impacts are anticipated.

7.8 Description of Impacts to the Environment for Alternate Off-Site Disposal Action

The following sections describe specific areas of the environment that may be affected as a result of the

alternate off-site disposal activities.

7.8.1 Land Use

Ponds B through E are located at the southwest corner of the plant footprint within the existing controlled
arca. The existing plant footprint is in the central portion of the land owned and controlled by MTW. The
off-site disposal alternative would result in the area remaining available for industrial uses. Dust and noise
impacts associated with this alternative are not expected to significantly impact off-site land use. On-site
land use impacts during decommissioning would be moderate, as current industrial activities in the
construction area would be limited by increased activities specifically associated with the removal and
disposal of the pond contents. Off-site activities associated with this alternative would include transport of
construction equipment to and from the facility; construction/rehabilitation of roadways to support truck
traffic from the ponds to the railroad staging area; and actual transport of the waste materials to the
railroad staging area. It is expected that off-site land use impacts associated with the removal and

transport of waste materials from the ponds to the disposal facility would be moderate.

The local land use impacted by the activities under the alternate off-site disposal action would be the
future use of the pond area within the MTW facility and the road system to the railroad staging area. In
addition, potential land impacts at the site receiving the excavated pond materials would be minimal, as
the disposal site will be licensed to receive these types of material. This alternative would also have

minimal indirect land use impacts.

7.8.2 Transportation

The alternate off-site disposal action would involve on-site and off-site transportation impacts. An on-site
roadway system to the ponds currently exists that could support the on-site truck traffic. An increase in
traffic to and from the facility would occur due to the transport of waste materials from the site to the
railroad staging area and may also require modification/rehabilitation of the local transportation system.
Transport of the waste materials off-site would require an estimated 4,410 dump truck loads waste

material (based on standard-sized 15-cubic meter [20-cubic yard] trucks) to be transported to the railroad
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staging facility. Assuming that these materials are transported over period of 24 months, the average
round trip traffic to/from the facility would be approximately 9 trucks per day. In addition, following the
removal of the radioactive materials for off-site disposal, the excavation areas would be covered

with clean topsoil. This would result in additional truck traffic.

7.8.3 Geology and Soils
Under this alternative, materials would be removed from the area in which they are currently located.

Impacts to the geology and soils due to the alternate off-site disposal action could extend to the road
system between MTW and the railroad staging area. Therefore, there may be minor impacts of the
alternate off-site disposal on existing geologic and soil features of the facility roads. Other baseline
geologic and soil features (underlying soil compaction, disruption of natural drainage patterns, etc.) are
not expected to be significantly impacted, due to the presence of the existing ponds. The disposal site that
would receive the decommissioning wastes was required to go through a rigorous geologic evaluation
during the permitting process and, the disposal facility permit was issued baséd on demonstrated

protectiveness of geology and soil conditions.

7.8.4 Hydrology
Implementation of the alternate off-site disposal action will not require the use of water (other than

potentially for dust control or equipment decontamination purposes), so there will be no significant
project-related withdrawals of surface water or ground water. Similarly, no direct discharges to surface
water will be associated with the implementation of this alternative. The only potential indirect discharges
would be discharges to surface water via stormwater flow and infiltration of precipitation, with
subsequent discharge to the ground water. All construction activities will comply with stormwater
discharge requirements applicable to construction projects. Run-on and run-off controls will be used in
construction areas to minimize the impact of construction activities on stormwater quality. Existing
impacts to ground water associated with the presence of the ponds are not significant. Localized drainage
controls would be placed to direct surface water flow from the construction area to the desired points for
control prior to off-site discharge. Therefore, none of the alternatives are expected to have significant

impacts on local surface or ground water quality.

Transport of the materials via railcar to the disposal facility would occur in covered railcars,
therefore potential impacts on surface and ground water quality during the transport process

would be minimal, unless an unexpected accident were to occur. Even then, the nature of the
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materials would not present a significant risk to surface water or ground water quality. The
containment features of the ultimate disposal facility were constructed in accordance with

applicable regulations and would be expected to be protective of surface and ground water

quality.

7.8.5 Ecological Resources

Potential ecological resource impacts from the alternate off-site disposal action would include impacts
resulting from on-site construction activities and off-site transportation of waste materials. However,
construction activities within the ponds area will for the most part occur in an area that is already
relatively barren of existing vegetation and that has no ecological value. Over the long-term, ecological
resources could be impacted by a change in the long-term habitat value of the areas affected by the

demolition of the pond surface impoundments.

7.8.6 Air Quality, Meteorology and Climatology

There are no anticipated impacts to the meteorology and climatology due to the alternate off-site disposal

action.

Construction activities associated with the alternate off-site disposal action could impact air quality
through dust and emissions from excavation and construction equipment. Releases to the air associated
with the demolition of the pond surface impoundments would consist of the generation of air and
particulate emissions. Exposures to on-site workers during the limited construction would mainly consist
of exposures to fugitive dust associated with material removal activities and possibly dust from the pond
contents (though significant dust would not be expected due to the moisture content of the materials).
Dust suppression measures will be implemented, as necessary, during waste excavation. Emissions from
plant equipment during closure are expected to be minor and of limited duration. Overall, operations

associated with the alternate off-site disposal action are not expected to alter the existing air quality

and would comply with the NAAQS.

7.8.7 Noise

The potential noise impacts associated with the alternate off-site disposal action would be short-term
impacts associated with construction activities. However, these impacts are not expected to be significant
in light of the current noise levels at the site, which are typical of an industrial facility. Thus, there are no

anticipated impacts to the noise conditions due to the alternate off-site disposal action beyond short-term
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general construction noises typical of any operational industrial area. Following completion of the

alternate off-site disposal action, no additional noise-generating activities would occur.

7.8.8 Historic and Cultural Resources

There are no anticipated impacts to historical and cultural resources due to the alternate off-site disposal

action, which will take place in a previously-disturbed area.

7.8.9 Visual/Scenic Resources

Impacts due to the alternate off-site disposal action will be limited to the change in scenery associated
with the demolition and removal of the pond surface impoundments within the confines of the MTW
owned and controlled land. The impact will not significantly alter the current off-site visual/scenic

resource.

7.8.10 Socioeconomic

The socioeconomic impacts associated with this alternative would be comparable to the preferred
alternative. The workforce required to implement the alternate off-site disposal action would be limited
in size. Some of the work will require special qualifications and may therefore require the temporary
importation of qualified workers from other areas. Workers that do not require special qualifications
should be available locally. Overall, the potential individual and cumulative impacts on local population,
housing, and health, social, and educational services are expected to be minimal. The presence of the
construction workers will result in slight increases in the amount of income taxes collected. Purchase of
materials for construction (e.g., soil) could potentially provide a positive local economic benefit during

the construction period provided suitable materials are available locally.

The removal of the pond surface impoundments would potentially allow for future development of the
pond areas for commercial or industrial purposes. However, it is likely that land use across the facility
will be limited to non-residential uses given the existing industrial facilities present. Therefore, the
availability of the pond area for future development will have a limited impact on the potential
development of the rest of the facility. Therefore, it is not expected that the implementation of the

alternate off-site disposal action will have adverse socioeconomic impacts on the area.
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7.8.11 Public and Occupational Health

The impacts to the public and occupational radiological dose associated with the alternate off-site disposal
action would be a result of the removal and transport of the waste materials. Given the low radioactivity
of the material, exposure rates of the waste material would be minimal, and therefore of little significance

when compared to background radiation exposure levels.

No liquid discharges are expected to be associated with this alternative. Releases to the air associated
with the demolition of the pond surface impoundments would consist of the generation of air and
particulate emissions. Exposures to on-site workers during the limited construction would mainly consist
of exposures to fugitive dust and direct radiation associated with material removal activities.
Cumulatively, onsite workers would be subject to the combined impacts of air emissions, direct radiation
and noise. These impacts could be mitigated through the use of appropriate personal protection equipment

and dust suppression materials.

Off-site cumulative impacts would mainly consist of air emissions, noise, direct radiation, and risks
associated with the transport of the waste materials to the disposal facility and shipment of clean cover fill
to MTW. These impacts would be short-term impacts incurred during the construction period. Even
though no impacts on ground water quality are expected, this alternative would provide a greater degree
of protection than the existing conditions because the removal of the pond contents will eliminate the

underlying materials from the infiltration of precipitation in the future.

7.8.12 Waste Management

The alternate off-site disposal action is expected to result in the generation of significant amounts of
waste requiring off-site management. Under this alternative, the radioactive materials will be transported
to a licensed facility for final disposal. The waste disposal facility will have sufficient capacity to receive
the described waste materials. This option consumes limited licensed waste disposal capacity. Additional
waste materials potentially generated under this alternative include personal protection equipment wastes

(e.g., disposable protective clothing), which would be minimal.

7.9 Mitigation Measures

Mitigation measures are those measures taken to minimize adverse impacts, such as the impacts
of construction activities or potential post-closure actions. Mitigation measures associated with

each of the alternatives are outlined below.
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7.9.1

On Site Closure

Mitigation measures under the preferred alternative include:

The development and implementation of effective health and safety measures to maintain a safe
environment during construction.

The implementation of a Quality Assurance/Quality Control Construction Plan to assure that
decommissioning activities are performed in a manner consistent with the decommissioning plan,
regulatory requirements and license conditions.

The development and implementation of an environmental monitoring and control program to
reduce exposures to radioactive materials and direct radiation. Such a program will include the
following:

o Sediment control measures, including run-off control measures as defined in the engineered
cover system design.

o Dust suppression measures, such as water spray, calcium chloride, or other dust suppression
materials, to minimize the release of airborne materials from material excavation, transport
and consolidation activities.

o Air monitoring to monitor dust generation in the work area.

The development and implementation of a long-term maintenance, monitoring and institutional
control program, as required by IEPA, that will ensure the engineered cover system is adequately
maintained following construction and to ensure that institutional controls limiting future site use
are enforced. Such a program will include the following:

o Inspection program to ensure the integrity of the engineered barrier, associated surface water
management systems and site security;

o Maintenance of the engineered barrier, surface water management systems, and site security
measures;

o Implementation of deed restrictions and maintenance of associated land use restrictions as
required by IEPA.

7.9.2 Off Site Disposal

Mitigation measures under the off-site disposal alternative would include:

The development and implementation of effective health and safety measures to maintain a safe
environment during construction.

The development and implementation of a Quality Assurance program to assure that

decommissioning activities are performed in a manner consistent with regulatory requirements
and license conditions.
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e The development and implementation of an environmental monitoring and control program to
reduce exposures to radioactive materials and direct radiation during decommissioning. Such a
program would include the following:

o Sediment control measures, including run-on and run-off control measures utilizing perimeter
drainage swales, silt fences, hay bales and other stormwater and erosion control features, as
necessary and stormwater collection and treatment in the staging area.

o Dust suppression measures, such as water spray, calcium chloride, or other dust suppression
materials, to minimize the release of airborne materials from material excavation, transport
and material management (railcar loading) activities.

o Air monitoring to monitor dust generation in the work area.

e The development and implementation of a transportation and contingency program, to ensure that
the waste hauler (i.e., rail carrier) is knowledgeable of the materials being carried, and the
associated health and safety/spill prevention and control issues and actions to be taken in the
event of a transportation accident during shipment of the radioactive materials to the off-site
disposal facility.

7.10 Environmental Impact Summary

‘ Impacts to the environment and mitigation measures are summarized in the table below:
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Affected Environment No Action Proposed Action Offsite Disposal Alternative

Land Use No Impacts Possible Impact: Possible Impact:
The engineered cover system and Elimination of the pond surface impoundments
institutional controls would limit future | would allow for future development of the
use of the pond area. pond area for additional industrial use. The

land used by the off-site disposal facility
would not be available for future use.

Transportation No Impacts Possible Impact: Possible Impact:
Significant increase in truck traffic to Significant increase in truck traffic to and from
and from the facility to transport waste the facility to transport waste materials would
materials would occur; may result in a occur; may result in a need for
need for modification/rehabilitation of modification/rehabilitation of the local road
the local road system. system.

Geology and Soils No Impacts Possible Impact: Possible Impact:
Construction/modification of local Impacts associated with the
drainage system to properly direct runoff | modification/rehabilitation of the local road
water from the pond area to outfall system.
locations.

Hydrology No Impacts Possible Impact: Possible Impact:
Discharge from the surface Discharge from the surface impoundments to
impoundments to outfall 002 will be outfall 002 will be eliminated.
climinated.

Air Quality No Impacts Possible Impact: Possible Impact:
The placement of the soil materials The removal of the pond materials and loading
associated with the engineered cover of rail cars associated with this alternative will
system will result in some increased air result in increased air emissions. Emissions
emissions. would be greater than those expected to occur
Dust suppression measure will be under the proposed action. Dust suppression
implemented, as necessary, during measure will be implemented, as necessary,
construction. during construction.

Ecological Resources No Impacts No Impacts No Impacts
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Elimination of the pond area for liquid
waste collection.

Affected Environment No Action Proposed Action Offsite Disposal Alternative
Noise No Impacts Possible Impact: Possible Impact:
Possible temporary noise increase due to | Possible temporary noise increase due to
construction activities at the surface construction activities at the surface
impoundment location. impoundment location. Use of additional
equipment (e.g., excavator, locomotives)
results in slightly higher noise levels when
compared to proposed action.
Cultural and Historic No Impacts No Impacts No Impacts
Resources
Visual/Scenic Resources | No Impacts Possible impact: Possible impact:
Change in appearance of the surface Change in appearance of the surface
impoundments due to the placement of impoundments due to the removal of the pond
the engineered cover system. surface impoundments.
Socioeconomic No Impacts No Impacts No Impacts
Public and Occupational | No Impacts Possible Impact: Possible Impact:
Health Radiological dose consequence, which is | Radiological dose consequence and transport
very low, is detailed within this report accident risk would be increased as a result of
the alternate off-site disposal action.
Waste Management No Impacts Possible Impact: Possible Impact:

Elimination of the pond area for liquid waste
collection. Significant cost associated with

transport and disposal of the waste materials.
Consumes limited radioactive waste disposal

capacity.
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