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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.

SU13-526 (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 (UF 6) by the "fluoride volatility

process." The UF 6 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 UIF6.

This license amendment request relates to an area of the MTW site known as the CaF2 Pond Area, where

MTW formerly precipitated calcium fluoride (CaF 2). The CaF 2 Pond Area includes four surface

impoundments known as Ponds B, C, D, and E. Pond A was closed in 2001 and the CaF 2 materials

removed from the site.

Ponds B, C, D, and E were constructed from 1974 through 1979 and currently store CaF2 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 2 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 CaF2 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 (ALAR-4). 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.

2 November 22, 2010



E,': ENERCO N License Amendment Request Report

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 UF6

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

CaF2 , 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 1-1: Site Location Map
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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 aeolian 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 encountered 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
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. 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 CaF2 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 ¼" sludge sampler advanced within a 3" PVC pipe which was driven

into the CaF 2 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, Gamma Spectroscopy (Ga-0l-R)
Ra-226, Pb-212, Pb-214, Bi-214
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Analysis Type Method

RCRA TCLP Metals EPA SW-846, Method 1311/6010C
(As, Ba, Cd, Cr, Pb, Hg, Se, Ag)

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:

* 244 grid composite samples
* 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

71-1 [ Pond E Pond D Pond C Pond B

co

Mean Uranium (mg/kg) 203 245 287 240
(as-is basis)
N (all data) 105 34 36 26

Distribution Ln Normal Ln Normal Ln Normal Ln Normal
95% Upper Confidence
Limit Uranium (mg/kg) 223 347 365 320
(one-tailed test) (as-is basis)

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 spectroscopy 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

S accomplished by using one-half of the reported U-235/J-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 CaF2 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

* Stabilizing the pond material to achieve a bearing capacity sufficient to support final cover

* 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(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

associated 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

14 November 22, 2010



E ENERCO N License Amendment Request Report

O 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 II 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 in 2 . 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:

Unity calculation: UNITY - + C2 + Cf,
DCGL, DCGL2 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) 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 1.10E+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
I 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 1.2a 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/G) is a calculated value where delta (A) is equal to

the DCGL minus the Lower Boundary of the Gray Region (LBGR) and sigma (a) 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 (a) 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 (mi2 ) 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 CaF2

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 CaF2 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 CaF2

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 CaF2 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
Volumer'n VolumeM' Volume(2) AreaO) Area CZ Area(3) Length(4) Width(4) Thickness(5) Thickness()

Pond (fe) (ft3 ) (ft3 ) (ft 2) (M2) (m2) (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
(1) Andrews Engineering Calculation "Calculation ofAverage Cover Soil Thickness over Sludge, Closure Option 2b - Ponds B, C,

D, and E" provided in Appendix A
(2) Stabilized Material Volume = Material Volume + 5% Material Bulking Volume
(3) CZ Area was estimated by rounding the Material Surface Area.
(4) 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"
(5) CZ Thickness = (Stabilized Material Volume / Material Surface Area) x 0.3048 m/ft

5.2 Hydrogeolo2ic 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 pond 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

b sumps beneath the liner system indicate some minor leakage (probably along seams) that has remained
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O 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 foreseeable

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 U1F6 was

produced in 1959. In 1961, a UF 6 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 U1F6 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 6 product, thereby assuring continued industrial

operation of MTW. This demonstrates a stable or increasing demand for the U1F6 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 CaF2 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 opportmnities afforded by this area.

22 November 22, 2010



t ENERCON
License Amendment Requeslort

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'l) Suppressed

'Radon 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

24 November 22, 2010



0T ENERCON License Amendment Request Report

. 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 (U30 8) into uranium

hexafluoride (UF 6), 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

I Wet (as-is) Concentration pCi/I
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 4.48 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
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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

Yes
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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

i 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:

1. Relevance in dose calculations
2. Influence on dose variability
3. Parameter classification
4. Data availability

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 C I 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 Dose 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 0, 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
(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(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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0
Table 6-3: Maximum Total Dose - Industrial Worker Cover System Failure Mode

Time of Maximum Total Dose Maximum Total Dose
(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.

Cone Costr r+2

DCGLw $2000 x PD x 0.025 x F x A 1-e-(r )N

The residual radioactivity level that is ALARA is the concentration, Cone, at which the benefit from

removal equals the cost of removal. The ratio of the concentration, Cone, to the DCGLW 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.

PD = population density for the critical group scenario in people/m 2. 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 PD of 0.0015 people/m 2 is
calculated.

A - area being evaluated in square meters (Mi). The evaluated total pond
area is approximately 10 acres, or 40,470 M2 .

0.025 annual dose to an average member of the critical group from residual
radioactivity at the Derived Concentration Guideline Level (DCGLw)
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).

Conc = 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;

DCGLw 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";

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

k = radiological decay constant for the radionuclide in units per year. The
radiological decay constant for uranium is 4.47 x 109

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

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

COStT = COStR + COStWD + COStAcc + COStTF. + COStWDose + COStPDose + Costother

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 COStT

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 0.03 +1.55 xl0-1 0

DCGL w $2000 x 0.0015 x 0.025 xl x 40470 1-e-(0.03+ 1.55x10-1,000

or

Cone - 9,653 ,241
DCGL w

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:

" 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.

* Other potential Honeywell costs as part of excavation, transportation 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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4 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

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

" Part 20 - "Standards For Protection Against Radiation"

* Part 40 - "Domestic Licensing Of Source Material"

* Part 51 - "Environmental Protection Regulations For Domestic Licensing And Related
Functions"

* Part 61 - "Licensing Requirements For Land Disposal Of Radioactive Waste"

" 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:

" 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"

7.3.1.2 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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" Part 122 -"EPA Administered Permit Programs: The National Pollutant Discharge Elimination
System" (NPDES) and Parts 123 to 125 in support of the NPDES

* Parts 129 to 132 -Clean Water Act

* Part 190 - "Environmental Radiation Protection Standards For Nuclear Power Operations"

* 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 Illinois regulations are as follows:

* Conditions II.F.2 and II.H of MTW's RCRA Part B permit (Permit No. B-65R) - minimum
technology closure requirements and the overall closure requirement for the surface
impoundments

* 415 ILCS 5/Illinois Environmental Protection Act, Section 21(d) - Requirement to Conduct

Operations in Accordance with a Permit Issued by Illinois EPA

* 35 Illinois Administrative Code 724.211 - Closure Performance Standard

* 35 Illinois Administrative Code 724.328 - Closure and Post-closure Care

* 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:

0

0

0

0

0

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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0 _

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 via 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

* 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 Ouality. Meteorology and Climatology

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.

46 November 22, 2010



ENERCO N License Amendment Request Report

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 Occupational 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 Soils

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

elastic 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 Ecoloeical 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

O 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 Ouality. Meteoroloiy and Climatolo2y

The Meteorology and Climate of the MTW UF 6 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 UF6 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

1the 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).

7.7.7 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 60-7OdBA 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 archaeological 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

53 November 22, 2010



6 ENERCO N License Amendment Request Report

O 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 comer 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. 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 based on demonstrated

protectiveness of geology and soil conditions.

7.8.4 Hydrologv

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 Oualit. 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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" 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.

* 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.
eliminated.

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

transport and disposal of the waste materials.
Consumes limited radioactive waste disposal
capacity.
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Calculation of Average Cover Soil Thickness over Sludge
Closure Option 2b - Ponds B, C, D, and E

Description Pond B Pond C Pond D Pond E
Volume Subgrade Fill Above Sludge (cu. ft.) 134450 102859 268162 360698
Volume of 3' Cover Above Subgrade (cu. ft.) 129463 129728 124716 390354
TOTAL Volume of Cover Soils (fill and cover) Above Sludge (cu. ft.) 263913 232587 392878 751052

Volume of Sludge (cu. yd.) 13027 13632 9518 52017
Volume of Sludge (cu. ft.) 351729 368064 256986 1404459
Bulking Increase of Sludge during In-Situ Mixing (assume 5%) (cu. ft.) 17586 18403 12849 70223

Surface Area of Sludge (sq. ft.) 43169 43244 41980 130156

Average Thickness of Cover Soil Over Current Sludge Surface (ft) 6.11 5.38 9.36 5.77
Reduction in Cover Soil Thickness due to 5% Sludge Bulking (ft) 0.41 0.43 0.31 0.54
BEST ESTIMATE: Average Cover Thickness (ft) 5.71 4.95 9.05 5.23

Attorney-Work Product Page 1 of 3
9/3/2010
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Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priority

2 
Treatment

3  
Distribution

3  
1 2 3 4 Basis

Cdnta~miifated>Z6ne-• •7, I;$ •S8~ l•/ dKS• : : ~ /. U/,_ . d/•.________,____

Area of contaminated
zone m

2  
10000 P 2 D 4,000 NR NR NR NR See Table 8-2.

Thickness of
contaminated zone m 2 P 2 D 2.608 NR NR NR NR See Table B-2.

Length of longest side of

Length parallel to the contaminated zone. See Table B
aquifer flow m 100 P 2 D 94 NR NR NR NR 2.
Basic Radiation Dose Unrestricted release criteria in
Limit mrem/year 30 P 3 D 25 NR NR NR NR 10 CFR 20.1402
Time since placement yr 0 P 3 D 0 NR NR NR NR AESRAD default
Times for calculations yr 1 P 3 D 1 NR NR NR NR RESRAD default
Times for calculations yr 3 P 3 D 3 NR NR NR NR RESRAD default
Times for calculations yr 10 P 3 D 10 NR NR NR NR RESRAD default
Times for calculations yr 30 P 3 D 30 NR NR NR NR AESRAD default
Times for calculations yr 100 P 3 0 100 NR NA NR NAR RESRAD default
Times for calculations yr 300 P 3 D 300 NR NR NR NR RESRAD default
Times for calculations yr 1000 P 3 D 1000 NR NR NR NR AESRAD default

Iniftal 2nci eCi• ai60 b-c2ideCbt0entrat a - : ,,R> NR N: -MR- .,I'e - i 6 -1
Soil Ac-227 pCi/g 0 P 2 D 0 NR NR NR NR See Table B-3
Soil: Pa-231 pCi/g 0 P 2 D 0.04 NR NR NR NR See Table B-3
Soil: Pb-210 pCi/g 0 P 2 D 0 NR NR NR NR See Table B-3
Soil: Ra-226 pCi/g 0 P 2 D 0.42 NR NR NR NR See Table B-3
Soil: Ra-228 pCi/g 0 P 2 D 0 NR NR NR NR See Table B-3
Soil: Th-228 pCi/g 0 P 2 D 0.08 NR NR NR NR See Table B-3
Soil: Th-230 pCi/g 0 P 2 D 2.30 NR NR NR NR See Table B-3
Soil: Th-232 pCi/g 0 P 2 D 0.07 NR NR NR NR See Table B-3
Soil: U-234 pCi/g 0 P 2 D 69.50 NR NR NR NR See Table B-3
Soil. U-235 pCi/g 0 P 2 D 4.48 NR NR NR NR See Table B-3
Soil: U-236 pCi/g 0 P 2 D 1.86 NR NR NR NR See Table B-3
Soil: U-238 pCi/g 0 P 2 D3 71.59 NA NA NA NA See Table B-3

Not used for calculation of
Groundwater: Ac-227 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pa-231 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pb-210 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-226 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-228 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-228 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-230 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-232 pC/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-234 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-235 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-236 pCi/L 0 1, 3 NA Not used NR NR NR NR "distribution coefficients

Not used for calculation of
Groundwater: U-238 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Cover depth m 0 P 2 D 1.74 NR NR NR NR See Table B-2
Bounded NIUREG/CR-6697 Att. C, Table

Density of cover material g/cm3 1.5 P 1 S Normal 1.696 0,1855 1.123 2.269 3.1 -1, Silty Clay

Uniform distribution derived

from NUREG/CR-6697 Att.C,

Section 3.8 for permanent
pasture with maximum 5%
slope. Design maximum

Cover erosion rate m/yr 0.001 PB 2 S Uniform 0.00003 0.00018 slope is 4%
Density of contaminated
zone g/cm3 1.5 P 1 D 1.575 NR NR NR NR See Table B-5

Uniform distribution derived

from NUREG/CR-6697 Att.C,

Section 3.8 for permanent
Contaminated zone pasture with assumed 2%
erosion rate im/yr 0.001 P,B 2 S Uniform 0.00001 0.00006 1 slope after cover erosion.
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Table B-1

Honeywell Metropolis Works

Pond B Dose Assessment

Industrial Worker Scenario
Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution DistributionRESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Contaminated zone total Bounded NUREG/CR-6697 Aft. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Contaminated zone field
capacity 0.2 P 3 0 0.2 NR NR NR NR RESRAD default

Average Kh from dilatometer
(DMT) pressure dissipation tests
performed on in-situ Pond E

Contaminated zone sludge by In-Situ Testing LC,
hydraulic conductivity nmyr 10 P 2 D 1.6 NR NR NR NR August 5-7, 2009
Contaminated zone b Bounded NUREG/CR-6697 Alt. C, Table
parameter 5.3 P 2 S lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

This parameter only used if
Humidity in air g/m

3  
8 P 3 NA Not used NR NR NR NR Tritium is present in soil

Evapotranspiration NUREG/CR-6697 Aft. C,
coefficient 0.5 P 2 S Uniform 0.5 0.75 Section 4.3

Average annual wind speed for

Paducah, KY (NOAA),7.4 mph

Average annual wind http://Iwf.ncdc.noaa.gov/oa/clima
speed m/s 2 P 2 D 3.3 NR NR NR NR te/online/ccd/avgwind.html

NUREG/CR-6697 Alt. C, Table
Precipitation rate m/yr I P 2 D 1.25 NR NR NR NR 4.1-1, Paducah, KY

Not applicable for industrial
Irrigation rate m/yr 0.2 B 3 D 0 NR NR NR NR scenario

RESRAD default. Method is
Irrigation mode Overhead B 3 D Overhead NR NR NR NR used in Illinois.

NUREG/CR-6697 Aft. C, Table
4.2-1 method. Assume a, = 0.3,

Runoff coefficient 0.2 P 2 D 0.4 NR NR NR NR c2 = 0.2, and c3 = 0.1

Watershed area for Pond area watershed. See
nearby stream or pond m

2  
1.00E+06 P 3 D 277817 NR NR HR NR Appendix A.

Accuracy for water soil
computation - 1.00fE-03 NA 3 D 1.OOE-03 NR NR NR NR RESRAD default
Saturated Zona Hydrologi -a taa/. /',,. ., is> &<

Bounded NUREG/CR-6697 Att. C, Table
Density of saturated zone 9/cm

3  
1.5 P 1 S Normal 1.5105 0.159 1.019 2,002 3.1-1, Sand

Saturated zone total Bounded NUREG/CR-6697 Ant. C, Table
porosity 0.4 P 1 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Saturated zone effective Bounded NUREG/CR-6697 Alt. C, Table
porosity 0.2 P 1 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Saturated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Saturated zone hydraulic NUREG/CR-6697 Att. C, Table
conductivity m/yr 100 P 1 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Andrews Engr. Geologic Cross
Section Sheet A-A' (El. 319.24 -

Saturated zone hydraulic El. 298.54)/ 4320 ft. See
gradient 0.02 P 2 0 0.0048 NR NR NR NR Appendix A.
Saturated zone soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand
Water table drop rate m/yr 1.OOE-03 P 3 D 1.001E-03 NR NR NR NR RESRAD default

Honeywell Sanitary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 D 105 NR NR NR NR zone.

ND Model is used for larger
contaminated areas (e.g. more

Model: non-dispersion or than 1,000 M2) per RESRAD
mass balance ND P 3 D ND NR NR NR NR Users Manual Section E.3.1.

This parameter is not used in the
Well pumping rate m

3
/yr 250 B, P 2 D Not used NR NR NR NR non-dispersion model

Unsaturated Zonre Hydrofooioa[lDataw ::- . ,-, ',%.

Andrews Engineering Project ID
91-135 cross section Sheet

Number of unsaturated Number A-A', January 2007,
zones 1 P 3 D 5 NR NR NR NR See Appendix A.

Andrews Engineering Project ID
Unsaturated zone 1 91-135 cross section Sheet
thickness (Clayey Silt/Silty Number A-A', January 2007.. Clay) m 4 P 1 D 6.86 NR NR NR NR See Appendix A.
Unsaturated zone I soil Bounded NUREG/CR-6697 Atl. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.696 0.1855 1.123 2.269 3.1-1, Silty Clay

Unsaturated zone 1 total Bounded NUREG/CR-6697 Alt. C, Table
porosity - 04 P 2 5 Normal 0.36 0.07 0.144 0.576 3.2-1, Silty Clay
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Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Unsaturated zone 1 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.289 0.0735 0.0623 0.517 3.3-1, Silty Clay
Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 1
hydraulic conductivity m/yr 10 P 2 D 126 NR NR NR NR See Table B-4

Unsaturated zone 1 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 lognormal-n 2.29 0.259 4.43 22 3.5-1, Silty Clay

Andrews Engineering Project ID

Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.
Unsaturated zone 2 soil Bounded NUREG/CR-6697 At, C, Table
density 9/cm

3  
1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1, Loamy Sand

Unsaturated zone 2 total Bounded NUREG/CR-6697 Alt. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Unsaturated zone 2 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0,353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 2 field
capacity 0.2 P 3 0 0.2 NR NR NR NR RESRAD default
Unsaturated zone 2 NUREG/CR-6697 Att. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1, Loamy Sand

Unsaturated zone 2 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 5 lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 3 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.
Unsaturated zone 3 soil Bounded NUREG/CR-6697 Act. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand

Unsaturated zone 3 total Bounded NUREG/CR-6697 Ast. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 3 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 3 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 3 NUREG/CR-6697 Act. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Unsaturated zone 3 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand

Andrews Engineering Project ID
Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 4 NR NR NR NR See Appendix A.
Unsaturated zone 4 soil Bounded NUREG/CR-6697 Alt. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1, Loamy Sand

Unsaturated zone 4 total Bounded INUREG/CR-6697 Act. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Unsaturated zone 4 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 4 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 4 NUREG/CR-6697 Att. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1, Loamy Sand

Unsaturated zone 4 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 5 lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.14 NR NR NR NR See Appendix A.
Unsaturated zone 5 soil Bounded NUREG/CR-6697 Att. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand

Unsaturated zone 5 total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 5 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 5 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone S NUREG/CR-6697 Att. C, Tablehydraulic conductivity m/yr 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand
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Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type
1  

Priority
2 

Treatment
3  

Distribution
4  

1 2 3 4 Basis

Unsaturated zone 5 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 S Iognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand

iitribution~Coefficients (contaminated, unsatiThted," n saturat d ' • s...,-,..
Truncated NUREG/CR-6697 Att. C,

Ac-227 cm
3
/g 20 P t S lognormal-n 6.72 3.22 O.00t 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Pa-231 cm3/g 50 P 1 S lognormal-n 5,94 3.22 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Alt. C,
Pb-210 cm

3
/g 100 P 1 S lognormal-n 7.78 2.76 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Ra-226 cm

3
/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Ra-228 cm

3
/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Th-228 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Th-230 cm3/9 60000 P 1 S lognormal-n 8.68 3,62 0.001 0.999 Section 3.9, Table 3,9-1

Truncated NUREG/CR-6697 Att. C,
Th-232 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
U-234 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
U-235 cm3/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
U-236 cm

3
/g 50 P 1 S Iognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
U-238 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Transport FactorOptions. , . . ,.. Sff .i I I ___"____<____________

RESRAD default, parameter is
not used for calculation of

distribution coefficients. Value of
0 not used for calculation of

Leach rate 1/yr 0 P 3 D 0 NR NR NR NR distribution coefficients.
Value used for Uranium nuclides

Solubility limit mol/L 0 P 3 D 2.94E-06 NR NR NR NR only

RESRAD default, parameter not
used for calculation of

Use plant/soil ratio Check box Yes/No NA 3 NA No NR NR NR NR distribution coefficients.

Inhalation rate m
3
/yr 8400 M, B 3 D 11400 NR NR NR NR AESRAD Manual, Table 2.3

Mass loading for Continuous NUREG/CR-6697 Alt. C,
inhalation g/m

3  
0.0001 P, a 2 S linear Section 4.6

Exposure duration yr 30 B 3 D 25 NR NR NR NR RESRAD Manual, Table 2.3
Indoor dust filtration factor
(shielding factor, NUREG/CR-6697 Att. C,
inhalation) 0.4 P, B 2 S Uniform 0.15 0.95 - - Section 7.1
Shielding factor, external Bounded NUREG/CR-6697 Alt. C,
gamma 0.7 P 2 S lognormal-n -1.3 0.59 0.044 1 Section 7.10
Indoor time fraction 0.5 B 3 D 0.17 NR NR NR NR IRESRAD Manual, Table 2.3
Outdoor (on site) time
fraction 0.25 B 3 D 0.06 NR NR NR NR RESRAD Manual, Table 2.3
Shape of the Shape representative of pond
contaminated zone I P 3 0 Non-circular NR NR NR NR (rectangular)
Ingestion, Diatlo u i/r3y5 - ~ K____________ ~ -

Fruit, vegetable, and Pathway suppressed for
grain consumption rate kg/yr 160 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Leafy vegetable Pathway suppressed for
consumption kg/yr 14 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Milk consumption L/yr 92 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Meat and poultry Pathway suppressed for
consumption kg/yr 63 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Fish consumption rate kg/yr 5.4 M, B 3 NA Not used NR NR NR NR industrial worker scenario
Other seafood Pathway suppressed for
consumption rate kg/yr 0.9 M, B 3 NA Not used NR NR NR NR industrial worker scenario

RESRAD Manual, Table 2.3
based on EPA suggested value

Soil ingestion rate g/yr 36.5 M, B 2 D 36.5 NR NA NR NR of 100 m/day
NUREG/CR-5512, V3

Drinking water intake ILyr 510 M, B 2 D 478.5 NR NR NR NR Table 6.87
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Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution
2
4 1 2 3 4 Basis

RESRAD default, all drinking
Contamination fraction of water assumed from
drinking water 1 B, P 3 NA 1 NR NR NR NR groundwater
Contamination fraction of Pathway suppressed for
household water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
livestock water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
irrigation water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
aquatic food 0.5 B, P 2 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
plant food -t 8, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
meat -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
milk -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Inbstion; Non DIbtAry I.~r ~ ~ £, : i .
Livestock fodder intake Pathway suppressed for
rate for meat kg/d 68 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock fodder intake Pathway suppressed for
rate for milk kg/d 55 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for meat L/d 50 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for milk I/d 160 M 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Livestock soil intake kg/d 0.5 M 3 NA Not used NR NR NR NR industrial worker scenario
Mass loading for foliar Pathway suppressed for
deposition g/m

3  
1.OE-04 P 3 NA Not used NR NR NR NR industrial worker scenario

NUREG/CR-6697 Att. C,
Depth of soil mixing layer m 0.15 P 2 S Triangular 0 0.15 0.6 Section 3.12

Pathway suppressed for

Depth of roots m 0.9 P 1 NA Not used NR NR NR NR industrial worker scenario
RESRAD default, all drinking

Drinking water fraction water assumed from
from groundwater 1 B, P 3 D 1 NR NR NR NR groundwater

Household water fraction Parameter applies to Radon
from groundwater 1 B, P 3 NA Not used NR NR NR NR only.
Livestock water fraction Pathway suppressed for
from groundwater - 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Irrigation fraction from Pathway suppressed for
groundwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
non-leafy plants kg/im 0.7 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
leafy plants kg/m2 1.5 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
fodder kg/m

2  
1.1 P 3 NA Not used NR NR NR NR industrial worker scenario

Growing season for non- Pathway suppressed for
leafy vegetables yr 0,17 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for leafy Pathway suppressed for
vegetables yr 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for Pathway suppressed for
fodder yr 0.08 P 3 NA Not used NR NR NR NA industrial worker scenario
Translocation factor for Pathway suppressed for
non-leafy vegetables 0.1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
leafy vegetables 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
fodder 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry fofiar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario

5 of 9



Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment

Industrial Worker Scenario
Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priorty
2 

Treatment
3  

Distribution'4 1 2 3 4 Basis
Wet foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Weathering removal Pathway suppressed for
constant for vegetation 1/yr 20 P 2 NA Not used NR NR NR NR industrial worker scenario
SpedlalýR dionb lides(C-' jj' I I.-,i - ~ -- ~ A - - -2 -
C-12 concentration in Applicable for C- 14 exposure
water g/cm

3  
2.00E-05 P 3 NA Not used NR NR NR NR only

C-12 concentration in Applicable for C-14 exposure
contaminated soil g/g 3.00E-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from soil - 2.00E-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from air 0.98 P 3 NA Not used NR NR NR NR only
C1 14 evasion layer Applicable for C-14 exposure
thickness in soil m 0.3 P 2 NA Not used NR NR NR NR only
C-14 evasion flux rate Applicable for C-14 exposure
from soil 1/s 7.00E-07 P 3 NA Not used NR NR NR NR only
0-12 evasion flux rate Applicable for C-14 exposure
from soil 1/s 1.O0E-10 P 3 NA Not used NR NR NR NR only
Fraction of grain in beef Applicable for C-14 exposure
cattle feed 0.8 B 3 NA Not used NR NR NR NR only
Fraction of grain in milk Applicable for C-14 exposure
cow feed - 0.2 B 3 NA Not used NR NR NR NR only
S to, T ...... Cota, n. . .i.. ...dst. .f...... .... ... .. .. . .< ' . . . .< .
Storage time for fruits,
non-leafy vegetables, and Pathway suppressed for
grain d 14 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for leafy Pathway suppressed for
vegetables d 1 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for milk d 1 B 3 NA Not used NR NR NR NA industrial worker scenario

Pathway suppressed for
Storage time for meat d 20 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for fish d 7 B 3 NA Not used NR NR NR NR industrial worker scenario

Storage time for Pathway suppressed for
crustacea and mollusks d 7 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for well Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for surface Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for livestock Pathway suppressed for
fodder d 45 B 3 NA Not used NR NR NR NR industrial worker scenario

Thickness of building Applicable for Radon exposure
foundation m 0.15 P 3 NA Not used NR NR NR NR only
Bulk density building Applicable for Radon exposure
foundation g/m3 2.4 P 3 NA Not used NR NR NR NR only
Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NR NR NR NR only
Total porosity of building Applicable for Radon exposure
foundation 0.1 P 3 NA Not used NA NR NR NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of building foundation 0.03 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in cover Applicable for Radon exposure
material m/s 2.00E-06 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in foundation Applicable for Radon exposure
material m/s 3.00E-07 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in Applicable for Radon exposure
contaminated zone soil m/s 2.OOE-06 P 3 NA Not used NR NR NR NR only
Radon vertical dimension Applicable for Radon exposure
of mixing m 2 P 3 NA Not used NR NR NR NR only
Average building air Applicable for Radon exposure
exchange rate 1/hr 0.5 P, B 3 NA Not used NR NR NR NR only
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Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Applicable for Radon exposure

Building (room) height m 2.5 P 3 NA Not used NR NR NR NR only
Building interior area Applicable for Radon exposure
factor 0 P 3 NA Not used NR NR NR NR only
Building depth below Applicable for Radon exposure
ground surface m -1 P 3 NA Not used NR NR NR NR only
Radon-222 emanation Applicable for Radon exposure
coefficient - 0.25 P 3 NA Not used NR NR NR NR only
Radon-220 emanation Applicable for Radon exposure
coefficient O.15t P 3 NA Notused NR NR NR NR only
RisRCdiiversi~rcFacfoL. ,r,,,s .. , ,.. .,,, ,,:=iv .•, ?i:'.. 2 •

(risk/yr)/ Nuclide
Slope factor - external (pCi/g) specific M 3 NA Not used NR NR NR NR RESRAD Default

Nuclide
Slope factor - inhalation risk/pCi specific M 3 NA Not used NR NR NR NR RESRAD Default

Nuclide
Slope factor - ingestion risk/pCi specific M 3 NA Not used NR NR NR NR RESRAD Default
Inhalationt dose codiVersion factors -15 6. NR NR NR NH
Ac-227 mrem/pCi 6.7 M 3 D 6.7 NR NR NR NR FOR-il, RESRAD Library
Pa-231 mrem/pCi 1.28 M 3 D 1.28 NR NR NR NR FGR-11, RESRAD Library
Pb-210 mrem/pCi 0.0136 M 3 D 0.0136 NR NR NR NR FGR-11, RESRAD Library
Ra-226 mrern/pCi 0.00858 M 3 D 0.00858 NR NR NR NR FGR-1 1, RESRAD Library
Ra-228 mrem/pCi 0.00477 M 3 D 0.00477 NR NR NR NR FGR-11, RESRAD Library
Th-228 mrem/pCi 0.342 M 3 D 0.342 NR NR NR NR FGR-11, RESRAD Library
Th-230 mrem/pCi 0.326 M 3 D 0.326 NR NR NR NR FGR- 11, RESRAD Library
Th-232 mrem/pCi 1.64 M 3 D 1.64 NR NR NR NR FGR-1 1, RESRAD Library
U-234 mrem/pCi 0.132 M 3 D 0.132 NR NR NR NR FGR-11, RESRAD Library
U-235 mrem/pCi 0.123 M 3 D 0.123 NR NR NR NR FGR-11, RESRAD Library
U-236 mrem/pCQ 0.125 M 3 D 0.125 NR NR NR NR FGR-11, RESRAD Library
U-238 mrem/pCi 0.118 M 3 D 0.118 NR NR NR NR FGR-l , RESRAD Library

Ac-227 mrem/psi 00141 M 3 D 0.0141 NR NR NR NR FOR-il, AESRAD Library
Pa-231 mrem/pCi 0,0106 M 3 D 0.0106 NR NR NR NR FGR-11, RESRAD Library
Pb-210 mrem/pCi 0.00537 M 3 D 0.00537 NR NR NR NR FGR-11, RESRAD Library
Ra-226 mremrpCi 0.00132 M 3 D 0.00132 NR NR NR NR FGR-11, RESRAD Library
Ra-228 mrem/pCi 0.00144 M 3 D 0.00144 NR NR NR NR FGR-11, RESRAD Library
Th-228 mrem/pCi 0.000316 M 3 D 0.0003g6 NR NR NR NR FGR-11, RESRAD Library
Th-230 mrem/pCi 0.000548 M 3 D 0.000548 NR NR NA NR FGR-11, RESRAD Library
Th-232 mrem/pCi 0.00273 M 3 D 0.00273 NR NR NR NR FGR-11, RESRAD Library
Pb-234 mrem/p- i 0.01 F 3 N u.002e3 NR NR NR NR FGR-1n1, RESRAD Library

U-235 mrmpi 0000266 M 3 D 0.000266 NR NR NR NR FGR-1 1, RESRAD Library
U-236 mrem/pCi 0.000269 M 3 D 0.000269 NR NR NR NR FGR-11, RESRAD Library
U-238 mrem/pCi 0.000255 M 3 D 0.000255 -NR NR -NRP N R FGR-1 1. RESRAD Library

Pathway suppressed for
Ac-227 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Pa-231 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Pb-2120 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Ta-226 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Ra-228 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Th-228 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Th-230 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Uh-232 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
U-234 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

(igPathway suppressed for
U-235 0.0025 P 2 NA Not used NR NR NAR NR industrial worker scenario

Pathway suppressed for
U-236 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
U-238 p 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

(p~i/kg)/ Pathway suppressed for
A.c-227 (pCi/d) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pa-231 (pCi/d) 0.005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC•/kg) Pathway suppressed for
1Pb-210 (pCik/d)/1 0.0008 1P 1 2 1 NA I Not used NR NR NR NP industrial worker scenario
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Table B-1

Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
(pCi/kg)/ Pathway suppressed for

Ra-226 (pCVd) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-228 (pCi/d) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-230 (pCi/d) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pC i/kg)/ Pathway suppressed for

Th-232 (pCi/d) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-234 (pC/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-235 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-236 (pCi/d) 0.00034 P 2 NA Not used NR NA NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-238 (pCi/d) 0,00034 P 2 NA Not used NR NR NR NR industrial worker scenario
Ailk Transbri/ Fact&r<~ .- ,>. ~ .>.~,.

(pCi/L)/ Pathway suppressed for
Ac-227 (pCi/d) 0,00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)! Pathway suppressed for
Pa-231 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
Pb-210 (pCi/d) 0.0003 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)! Pathway suppressed for
Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
Th-228 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
Th-230 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC/IL)! Pathway suppressed for
Th-232 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
U-234 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
U-235 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
U-236 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
U-238 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
Sioaccumutatiorifactor fo.rift , /ih. ./,'. . lt.K~

(pCi/kg)/ Pathway suppressed for
Ac-227 (pCi/L) 15 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pa-231 (pCi/L) 10 P 2 NA Not used NR NR NA NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pb-210 (pCi/L) 300 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Ra-226 (pCi/L) 50 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Ra-228 (pCi/L) 50 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Th-228 (pCi/L) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC//kg)/ Pathway suppressed for
Th-230 (pCi/L) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)! Pathway suppressed for
Th-232 (pCi/L) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-234 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-235 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-236 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-238 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
11i666ýumulatlon~factor fo:.usase and modlissiiI rj ..

(pCi/kg)/ Pathway suppressed for
Ac-227 (pCVL) 1000 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pa-231 (pCi/L) 110 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pb-210 (pCV/L) 100 P 3 NA Not used NR NR NR NR industrial worker scenario
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Table B-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
(pCi/kg)/ Pathway suppressed for

Ra-226 (pCi/L) 250 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Ra-228 (pCi/L) 250 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-228 (pCi/L) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-230 (pCi/L) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-232 (pCi/L) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pC'kg)/ Pathway suppressed for

U-234 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-235 (pCi/L) 60 P 3 NA Not used NR NA NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-236 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)! Pathway suppressed for

U-238 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
Graph!6.•Pararmiters

Value greater than default
Number of points 32 NA NA NA 1024 NA NR NR NR provedes more evaluation points
Spacing Log NA NA NA Log NR NA NR NR RESRAD Default
Time~iit~grationl~aramater tr - _"(~ - ~,w- ~ /~,. ~ ~ 72
Maximum number of N
points for dose I - 17 NA NA NA 17 NR NR NR NR AESAAD Default

Notes:
1P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, Alt. A, Table 2.1)
21 = high priority, 2 = medium priority, 3 = low priority (NUREG/CR-6697, Att. B, Table 4.2)
3
D = deterministic, S = stochastic

4Distribution Statistical Parameters:

Lognormal-n: 1 = mean, 2 = standard deviation
Bounded lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Truncated lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile
Bounded normal: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Beta: I = minimum, 2 = maximum, 3 = P-value, 4 = Q-value
Triangular: 1 = minimum, 2 = mode (most likely), 3 = maximum
Uniform: 1 = minimum, 2 = maximum
Continuous logarithmic: RESRAD default statistical parameters

Continuous linear: RESRAD default statistical parameters
NR = not required

Additional Sensitivity Analysis Data:
Sampling Technique = Latin Hypercube
Random Seed = 1000
Number of observations = 300
Number of repetitions = 1
Grouping of Correlations = correlated or uncorrelated
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Table B-2
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume(1 ) Volume(2) Area(1 ) Area CZ Area(3) Length(4) Width(4) Thickness(5) Thickness(')

Pond (ft3) (ft3) (ft3) (ft2) (m2) (m2) (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

Notes: (1) Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond
dimensions provided in Section 1.2 of the Andrews Engineering "Calcium Fluoride Sludge Pond.
Sampling Report"



Table B-3
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration (pCi/g)

Corrected for 5% Corrected for
Radionuclide Average Dry Bulking Factor % Solids

Protactinium 231 0.08 0.07 0.04
Radium 226 0.77 0.73 0.42
Thorium 228 0.15 0.15 0.08
Thorium 230 4.23 4.02 2.30
Thorium 232 0.13 0.12 0.07
Uranium 234 127.98 121.58 69.50
Uranium 235 8.24 7.83 4.48
Uranium 236 3.43 3.25 1.86
Uranium 238 131.84 125.25 71.59

Pond Solids: 57.16%



Table B-4
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.00E-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table B-5
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Bulk Average
Density Bulk Density

Pond Sample ID (g/ml) (g/mi)
B B-18 Lower 1.6
B B-18 Upper 1.7
B B-19 Upper 1.4
B B-26 Lower 1.6

B - 1.575
C C-2 1.6
C C-5 1.7

C C-19 Lower 1.6
C C-19 Upper 1.5
C - 1.6
D D-8 Lower 1.5
D D-8 Upper 1.6
D D-10 Lower 1.4
D D-10 Upper 1.5
D D-17 Lower 1.5
D D-17 Upper 1.6 _

D D-26 Lower 1.8
D D-26 Upper 1.9 _

D - 1.6
E E-65 Lower 1.3
E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2
E E-97 Upper 1.1
E E-103 Lower 1.7
E E-103 Upper 1.7 _

E _ 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"



APPENDIX C

Pond C Probabilistic Sensitivity Analysis Input Summary



Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Pnority Treatment
3  

Distribution4 1 2 3 4 Basis

Contaminated Zonlei l? i .<. ...

Area of contaminated
zone m

2  
10000 P 2 D 4,000 NR NR NR NR See Table C-2.

Thickness of
contaminated zone m 2 P 2 0 2.724 NR NR NR NR See Table C-2.

Length of longest side of
Length parallel to the contaminated zone. See Table
aquifer flow m 100 P 2 D 94 NR NR NR NR C-2.
Basic Radiation Dose Unrestricted release criteria in
Limit mrem/year 30 P 3 D 25 NR NR NR NR 10 CFR 20.1402
Time since placement yr 0 P 3 D 0 NR NR NR NR RESRAD default
Times for calculations yr I P 3 D 1 NR NR NR NR RESRAD default
Times for calculations yr 3 P 3 D 3 NR NR NR NR RESRAD default
Times for calculations yr 10 P 3 D 10 NR NR NR NR RESRAD default
Times for calculations yr 30 P 3 D 30 NR NR NR NR RESRAD default
Times for calculations yr t00 P 3 D 100 NR NR NR NR RESRAD default
Times for calculations yr 300 P 3 D 300 NA NA NR NR RESRAD default
Times for calculations yr 1000 P 3 D 1000 NR NR NR NR RESRAD default
Initlal Pnnci ea dlonicfi ncaflfon.; , i:: .. ... 1. .. , . ). ,i di :t r a.i.
Soil: Ac-227 pCi/g 0 P 2 D 0 NR NR NR NR See Table C-3
Soil: Pa-231 pCi/g 0 P 2 D 0.13 NR NR NR NR See Table C-3
Soil: Pb-210 pC/g 0 P 2 D 0 NR NR NR NR See Table C-3
Soil: Ra-226 pCVg 0 P 2 D 0.31 NR NR NR NR See Table C-3
Soil: Ra-228 pCi/g 0 P 2 D 0 NA NR NR NR See Table C-3
Soil: Th-228 pCVg 0 P 2 D 0.05 NR NR NR NR See Table C-3
Soil: Th-230 pCi/g 0 P 2 D 1.56 NR NR NR NR See Table C-3
Soil: Th-232 pCvg 0 P 2 D 0.05 NR NR NR NR See Table C-3
Soil U-234 pCi/g 0 P 2 D 136.83 NR NR NR NR See Table C-3
Soil: U-235 pCi/g 0 P 2 D 7.31 NR NR NR NR See Table C-3
Soil: U-236 pCi/g 0 P 2 D 3.27 NR NR NR NR See Table C-3
Soil: U-238 pCi/g 0 P 2 D 141.58 NR NR NR NR See Table C-3

Not used for calculation of
Groundwater: Ac-227 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pa-231 pCi/L 0 P 3 NA Not used NR NA NR NR distribution coefficients

Not used for calculation o1
Groundwater: Pb-210 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-226 pCi1L 0 P 3 NA Not used NR NR NR NA distribution coefficients

Not used for calculation of
Groundwater: Ra-228 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-228 pCiL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-230 pCJIL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-232 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-234 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-235 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-236 pCiL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-238 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Cover and Contaminated tone Hydrolori'ra Dafa .I~.~

Cover depth m 0 P 2 D 1.51 NR NR NR NR See Table C-2
Bounded NUREG/CR-6697 An. C, Table

Density of cover material 9/cm
3  

1.5 P 1 S Normal 1.696 0.1855 1.123 2.269 3.1-1, Silty Clay

Uniform distribution derived
from NUREG/CR-6697 Att.C,

Section 3.8 for permanent
pasture with maximum 5%
slope, Design maximum

Cover erosion rate m/yr 0.001 PB 2 S Uniform 0.00003 0.00018 slope is 4%
Density of contaminated
zone g/cm3 1.5 P 1 D 1.6 NR NR NR NR See Table C-5

Uniform distribution derived
from NUREG/CR-6697 Att.C,

Section 3.8 for permanent
Contaminated zone pasture with assumed 2%
erosion rate Im/yr 0.001 PB 2 S Uniform 0.00001 0.00006 slope after cover erosion.
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution' 1 2 3 4 Basis
Contaminated zone total Bounded NUREG/CR-6697 Ast. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Contaminated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Average Kh from dilatometer

(DM1) pressure dissipation tests
performed on in-situ Pond E

Contaminated zone sludge by In-Situ Testing LC,
hydraulic conductivity m/yr 10 P 2 D 1.6 NR NR NR NR August 5-7, 2009
Contaminated zone b Bounded NUREGICR-6697 As. C. Table
parameter 5.3 P 2 S lognormal-n 0.305 0.258 0.61 3.01 3.5-1. Loamy Sand

This parameter only used if
Humidity in air g/m 

3  
8 P 3 NA Not used NR NR NR NR Tritium is present in soil

Evapotranspiration NUREG/CR-6697 An. C,
coefficient 0.5 P 2 S Uniform 0.5 0.75 Section 4.3

Average annual wind speed for
Paducah, KY (NOAA),7.4 mph

Average annual wind http:/Awf.ncdc.noaa.gov/oa/clima
speed mns 2 P 2 D 3.3 NR NR NR NR te/online/ccd/avgwind.html

NUREG/CR-6697 Att. C, Table
Precipitation rate m/yr I P 2 D 1.25 NR NR NR NR 4.1-1, Paducah, KY

Not applicable for industrial
Irrigation rate m/yr 0.2 B 3 D 0 NR NR NR NR scenario

RESRAD default. Method is
Irrigation mode Overhead B 3 D Overhead NR NR NR NR used in Illinois

NUREG/CR-6697 Ant. C, Table
4.2-1 method. Assume c, = 0.3,

Runoff coefficient 0.2 P 2 D 0.4 NR NR NR NR c2 = 0.2. and c3 = 0.1

Watershed area for Pond area watershed. See
nearby stream or pond m

2  
100E+06 P 3 0 277817 NR NR NR NR Appendix A.

Accuracy for water soil
computation 1.OOE-03 NA 3 D 1.OOE-03 NR NR NR NR RESRAD default
Saturated~one Hydrologictl Dator~,____ ____ ~ ~ ~ 4.<ii

Bounded NUHEG/CR-6697 Att. C, Table
Density of saturated zone g/cm

3  
1.5 P 1 S Normal 1.5105 0.159 1.019 2.002 3.1-1. Sand

Saturated zone total Bounded NUREG/CR-6697 Aft. C, Table
porosity 0.4 P 1 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Saturated zone effective Bounded NUREG/CR-6697 Att. C, Table
porosity 0.2 P 1 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Saturated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Saturated zone hydraulic NUREG/CR-6697 Art. C, Table
conductivity m/yr 100 P 1 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Andrews Engr. Geologic Cross
Section Sheet A-A' (El. 319.24 -

Saturated zone hydraulic El. 298.54)/ 4320 ft. See
gradient 0.02 P 2 D 0.0048 NR NR NR NA Appendix A.
Saturated zone soil- Bounded NUREG/CR-6697 Ant. C, Table
specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand
Water table drop rate m/yr 1.OOE-03 P 3 D 1.OOE-03 NR NR NR NR RESRAD default

Honeywell Sanitary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 D 105 NR NR NR NR zone.

ND Model is used for larger
contaminated areas (e.g. more

Model: non-dispersion or than 1,000 m
2
) per RESRAD

mass balance ND P 3 D ND NR NR NR NR Users Manual Section E.3.1,
This parameter is not used in the

Well pumping rate mi/yr 250 B, P 2 D Not used NR NR NR NR non-dispersion model
Jnssturated:Zone Hydrolod(calDate, ~ , ~ I,- ~ .,

Andrews Engineering Project ID
91-135 cross section Sheet

Number of unsaturated Number A-A', January 2007.
zones 1 P 3 D 5 NR NR NR NR A ee Appendix A.

Andrews Engineering Project ID
Unsaturated zone 1 91-135 cross section Sheet
thickness (Clayey Silt/Silty Number A-A', January 2007.
Clay) m 4 P 1 D 6.86 NR NR NR NR See Appendix A.
Unsaturated zone 1 soil Bounded NUREG/CR-6697 Aft. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.696 0.1855 1.123 2.269 3.1-1, Silty Clay

Unsaturated zone 1 total Bounded JNUREG/CR-6697 Aft. C, Table
porosity - 0.4 P 2 S Normal 0.36 0.07 0.144 0.576 3.2-1, Silty Clay
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priorty
5 

Treatment
3  

Distribution4 1 2 3 4 Basis
Unsaturated zone 1 Bounded NUREG/CR-6697 Art. C, Table
effective porosity 0.2 P 2 S Normal 0.289 0.0735 0.0623 0.517 3.3-1, Silty Clay
Unsaturated zone I field
capacity 0.2 P 3 D 0.2 NA NR NR NR AESRAD default
Unsaturated zone i
hydraulic conductivity m/yr 10 P 2 D 126 NR NR NR NR See Table C-4

Unsaturated zone 1 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 S lognormal-n 2.29 0.259 4,43 22 3.5-1, Silty Clay

Andrews Engineering Project ID

Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.
Unsaturated zone 2 soil Bounded NUREG-CR-6697 Art. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1, Loamy Sand

Unsaturated zone 2 total Bounded NUREG/CR-6697 Aft, C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Unsaturated zone 2 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 2 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 2 NUREG/CR-6697 Ant. C, Table
hydraulic conductivity rn/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1, Loamy Sand

Unsaturated zone 2 soil- Bounded NUREG/CR-6697 Aft. C, Table
specific b parameter 5.3 P 2 5 lognormat-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 3 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.
Unsaturated zone 3 soil Bounded NUREG/CR-6697 Aft. C, Table
density 9/cm

3  
1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand

Unsaturated zone 3 total Bounded NUREG/CR-6697 Alt. C, Table
porosity - 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 3 Bounded NUREG/CR-6697 Alt. C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 3 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 3 NUREG/CR-6697 Art. C, Table
hydraulic conductivity miyr 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Unsaturated zone 3 soil- Bounded NUREGICR-6697 Alt. C, Table
specific b parameter 5.3 P 2 lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand

Andrews Engineering Project ID

Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 4 NR NR NR NR See Appendix A.
Unsaturated zone 4 soil Bounded NUREG/CR-6697 Att. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1, Loamy Sand

Unsaturated zone 4 total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Unsaturated zone 4 Bounded NUREGICR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 4 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 4 NUREG/CR-6697 Aft. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1, Loamy Sand

Unsaturated zone 4 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 5 lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

Andrews Engineering Project ID

91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.14 NR NR NR NR See Appendix A.
Unsaturated zone 5 soil Bounded NUREG/CR-6697 Aft. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand

Unsaturated zone 5 total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 5 Bounded NUREG/CR-6697 Att. C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 5 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 5 NUREG/CR-6697 Att. C, Table
hydraulic conductivity r/yr 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priority

2 
Treatment

3  
Distribution' 1 2 3 4 Basis

Unsaturated zone 5 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter - 5.3 P 2 S tognormal-n -0.0253 0.216 0.501 1.9 3.5-1. Sand
Distribution Coefficients( ~tamninated. eesturateds n Isatun I tedzores I ~ ~ K,_________________

Truncated NUREGICR-6697 Aft. C,
Ac-227 cm

3
/g 20 P 1 S lognormal-n 6.72 3.22 0,001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Art. C,
Pa-231 CM3/ 50 P 1 S lognormal-n 5.94 3.22 0.001 0.999 Section 3,9, Table 3.9-1

Truncated NUREG/CR-6697 Ant. C,
Pb-210 100 P 1 S lognormal-n 7.78 2.76 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Alt. C,
Ra-226 cm

3
/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 Section 3,9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Ra-228 cm

3
/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Aft. C.
Th-228 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Ant. C,
Th-230 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Alt. C,
Th-232 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Alt. C,
U-234 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-2

Truncated NUREG/CR-6697 Att. C,
U-235 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-3

Truncated NUREG/CR-6697 Asi. C,
U-236 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-4

Truncated NUREG/CR-6697 Aft. C,
U-238 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3,9-5

Transport Factor Options , ____ ... ,, . .,; . .,,.:.-. %>.

RESIRAD default, parameter is
not used for calculation of

distribution coefficients. Value of
0 not used for calculation of

Leach rate 1/yr 0 P 3 D 0 NR NR NR NR distribution coefficients.
Value used for Uranium nuclides

Solubility limit moVL 0 P 3 D 2.94E-06 NR NP NR NR only
RESPAD default, parameter not
used for calculation of

Use plant/soil ratio Check box Yes/No NA 3 NA No NR NR NR NR distribution coefficients.

Inhalation rate m /yr 8400 M, B 3 D 11400 NP NR NR NP RESPAD Manual, Table 2.3
MFass loading for Continuous NUREG/CR-6697 Art. C,
inhalation g/m

3  
0.0001 P. B 2 S linear Section 4.6

Exposure duration yr 30 B 3 D 25 NR NR NR NR RESRAD Manual, Table 2.3
Indoor dust filtration factor
(shielding factor, NUREG/CR-6697 Att. C,
inhalation) 0.4 P, B 2 S Uniform 0.15 0.95 - Section 7.1
Shielding factor, external Bounded NUREG/CR-6697 Aft, C,
gamma 07 P 2 S tognormal-n -1.3 0.59 0.044 1 Section 7.10
Indoor time fraction 0.5 B 3 D 0.17 NR NR NR NR RESRAD Manual, Table 2.3
Outdoor (on site) time
fraction 0.25 B 3 D 0.06 NR NR NR NR RESRAD Manual, Table 2.3
Shape of the Shape representative of pond
contaminated zone I P 3 0 Non-circular NR NR NR NR (rectangular)
IngeD.eIngestion; Dietary-

Fruit, vegetable, and Pathway suppressed for
grain consumption rate kg/yr 160 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Leafy vegetable Pathway suppressed for
consumption hg/yr 14 M, B 3 NA Not used NP NR NR NR industrial worker scenario

Pathway suppressed for
Milk consumption L/yr 92 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Meat and poultry Pathway suppressed for
consumption kg/yr 63 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for

Fish consumption rate kg/yr 5.4 M, B 3 NA Not used NR NR NR NR industrial worker scenario
Other seafood Pathway suppressed for
consumption rate kg/yr 0.9 M, B 3 NA Not used NR NR NR NR industrial worker scenado

RESRAD Manual, Table 2.3
based on EPA suggested value

Soil ingestion rate g/yr 36.5 M. B 2 D 36.5 NR NR NR NR of 100 mg/day
NUREG/CR-5512, V3

Drinking waterintake L/yr 510 M, B 2 D 478.5 NP NP NR NR Table 6.87
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution' 1 2 3 4 Basis
RESRAD default, all drinking

Contamination fraction of water assumed from
drinking water - 1 B. P 3 NA I NR NR NR NR groundwater
Contamination fraction of Pathway suppressed for
household water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
livestock water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
irrigation water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
aquatic food 0.5 B, P 2 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
plant food -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
meat -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
milk -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario

Livestock fodder intake Pathway suppressed for
rate for meat kg/d 68 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock fodder intake Pathway suppressed for
rate for milk kg/d 55 M 3 NA Not used NR NR NR NA industrial worker scenario
Livestock water intake Pathway suppressed for
rate for meat Lid 50 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for milk L/d 160 M 3 NA Notused NR NR NR NR industrial worker scenario

Pathway suppressed for
Livestock soil intake kg/d 0.5 M 3 NA Not used NR NR NR NR industrial worker scenario
Mass loading for foliar Pathway suppressed for
deposition g/m

3  
1.OOE-04 P 3 NA Not used NR NR NR NR industrial worker scenario

NUREG/CR-6697 Att. C,
Depth of soil mixing layer m 0.15 P 2 S Triangular 0 0.15 0.6 Section 3.12

Pathway suppressed for
Depth of roots m 0.9 P 1 NA Not used NR NR NR NR industrial worker scenario

RESRAD default, all drinking
Drinking water fraction water assumed from
from groundwater -1 B, P 3 D 1 NR NR NR NR groundwater

Household water fraction Parameter applies to Radon
from groundwater 1 B, P 3 NA Not used NR NR NR NR only.
Livestock water fraction Pathway suppressed for
from groundwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Irrigation fraction from Pathway suppressed for
groundwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
non-leafy plants kg/m

2  
0.7 P 2 NA Not used NR NR NR NR industrial worker scenario

Wet weight crop yield for Pathway suppressed for
leafy plants kg/m

2  
1.5 P 3 NA Not used NR NR NR NR industrial worker scenario

Wet weight crop yield for Pathway suppressed for
fodder kg/m

2  
1.1 P 3 NA Not used NR NR NR NR industrial worker scenario

Growing season for non- Pathway suppressed for
leafy vegetables yr 0.17 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for leafy Pathway suppressed for
vegetables yr 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for Pathway suppressed for
fodder yr 0.08 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
non-leafy vegetables 0.1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
leafy vegetables 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
fodder I P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Prionty
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Wet foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Weathering removal Pathway suppressed for
constant for vegetation 1/yr 20 P 2 NA Not used NR NR NR NR industrial worker scenario
Special aRadionuclides (C014)// /,k. •.......... . . ,, ' .. , -, . • ,K, ,
C-12 concentration in Applicable for C-14 exposure
water g/cm3 2.00E-05 P 3 NA Not used NR NR NR NR only
C- 12 concentration in Applicable for C-14 exposure
contaminated soil g/g 3.00E-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from soil 2.00E-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from air 0.98 P 3 NA Not used NR NR NR NR only
CLI14 evasion layer Applicable for C-14 exposure
thickness in soil m 0.3 P 2 NA Not used NR NR NR NR only
C-14 evasion flux rate Applicable for C-14 exposure
from soil t/s 7.OOE-07 P 3 NA Not used NR NR NR NR only
C-12 evasion flux rate Applicable for C-14 exposure
from soil 1/s 1.00E-10 P 3 NA Not used NR NR NR NR only
Fraction of grain in beef Applicable for C-14 exposure
cattle feed - 0.8 B 3 NA Not used NR NR NR NR only
Fraction of grain in milk Applicable for C-14 exposure
cow feed - 0.2 B 3 NA Not used NR NR NR NR only
Storaceflnesof.Cdnfamir ated Po6dda is~M~h>. l . ~.
Storage time for fruits,
non-leafy vegetables, and Pathway suppressed for
grain d 14 8 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for leafy Pathway suppressed for
vegetables d 1 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for milk d 1 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for meat d 20 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for fish d 7 B 3 NA Not used NR NR NR NR industrial worker scenario

Storage time for Pathway suppressed for
crustacea and mollusks d 7 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for well Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for surface Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for livestock Pathway suppressed for
fodder d 45 B 3 NA Not used NR NR NR NR industrial worker scenario

Thickness of building Applicable for Radon exposure
foundation m 0.15 P 3 NA Not used NR NR NR NR only
Bulk density building Applicable for Radon exposure
foundation gtm

3  
2.4 P 3 NA Not used NR NR NR NR only

Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NR NR NR NR only
Total porosity of building Applicable for Radon exposure
foundation 0.1 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of building foundation 0.03 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in cover Applicable for Radon exposure
material rn/s 2.OOE-06 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in foundation Applicable for Radon exposure
material rn/s 3.00E-07 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in Applicable for Radon exposure
contaminated zone soil m/s 2.00E-06 P 3 NA Not used NR NR NR NR only
Radon vertical dimension . Applicable for Radon exposure
of mixing m 2 P 3 NA Not used NR NR NR NR only
Average building air Applicable for Radon exposure
exchange rate 1/hr 0.5 P, B 3 NA Not used NR NR NR NR only
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probablllstlc Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Unita Default Type' Pnorty

2 
Treatment

3  
Distribution4 1 2 3 4 Basis

Applicable for Radon exposure
Building (room) height m 2.5 P 3 NA -. Not used NR NR NR NR only
Building interior area Applicable for Radon exposure
factor 0 P 3 NA Not used NR NR NR NR only
Building depth below Applicable for Radon exposure
ground surface m -1 P 3 NA Not used NR NR NR NR only
Radon-222 emanation Applicable for Radon exposure
coefficient 0.25 P 3 NA Not used NR NR NR NR only
Radon-220 emanation Applicable for Radon exposure
coefficient 0.15 P 3 NA Not used NR NR NR NR only

(risk/yr)/ Nuclide
Slope factor - external (pCVg) specific M 3 NA Not used NR NR NR NR RESRAD Default

Nuclide
Slope factor - inhalation risk/pCi specific M 3 NA Not used NR NR NR NR RESRAD Default

Nuclide
Slope factor - ingestion risk/pCi specific M 3 NA Not used NR NR NR NR RESRAD Default
lnhrtOrds c avrin factors~½½''' 77 ~ i Y <.~',/~~/k :~.~:m.

Ac-227 mrenmpCi 6.7 M 3 D 6.7 NR NR NR NR FGR-1 1, AESRAD Library
Pa-231 mremlpCi 1.28 M 3 D 1.28 NR NR NR NR FGR-11, RESRAD Library
Pb-210 mrem/pCi 0.0136 M 3 D 0.0136 NR NR NR NR FGR-11, RESRAD Librar
Ra-226 mrem/pCi 0.00858 M 3 D 0.00858 NR NR NR NR FGR-11, RESRAD Library
Ra-228 mrem/pCi 0.00477 M 3 D 0.00477 NR NR NR NR FGR-l 1, RESRAD Library
Th-228 mrem/pCi 0.342 M 3 D 0.342 NR NR NR NR FGR-1 1, RESRAD Library
Th-230 mremlpCi 0.326 M 3 D 0,326 NR NR NR NR FGR-1 1, RESRAD Library
Th-232 mrem/pCi 1.64 M 3 D 1.64 NR NR NR NR FGR-11, RESRAD Library
U-234 mrem/pCi 0.132 M 3 D 0.132 NR NR NR NR FGR-11, RESRAD Library
U-235 mrem/pCi 0.123 M 3 D 0.123 NR NR NR NR FGR-11, RESRAD Library
U-236 mrem/pCi 0.125 M 3 D 0.125 NR NR NR NR FGR-11, RESRAD Library
U-238 mrem/pCi 0.118 M 3 D 0.118 NR NR NR NR FGR-11, RESRAD Library

In estitri Dose Donversion Factors
Ac-227 mremlpCi 0.0141 NM 3 D 0.0141 NR NR NA NR FGR-11, RESRAD Ubrary
Pa-231 mrem/pCr 0,0106 M 3 D 0.0106 NR NR NR NR FGR-11, RESRAD Library
Pb-210 mrem/pCi 0.00537 M 3 D 0.00537 NR NR NR NR FGA-1 1, RESRAD Library
Ra-226 mrem/pCi 0.00132 M 3 D 0.00132 NR NR NA NR FGR-11, RESRAD Library
Ra-228 mrem/pCi 0.00144 M 3 D 0.00144 NR NR NR NR FGR-11, RESRAD Library
Th-228 mrem/pCi 0.000396 M 3 D 0.000396 NR NR NR NR FGR-11, RESRAD Library
Th-230 mrem/pCi 0.000548 M 3 D 0.000548 NR NR NR NR FGR-11, RESRAD Library
Th-232 mrem/pCi 0.00273 M 3 D 0.00273 NR NR NR NR FGR-11, RESRAD Library
U-234 mrem/pCi 0.000283 M 3 D 0.000283 NR NR NR NR FGR-11, RESRAD Library
U-235 mrem/pCi 0.000266 M 3 D 0.000266 NR NR NR NR FGR-11, RESRAD Library
U-236 mrem/pCi 0.000269 M 3 D 0.000269 NR NR NR NR FGR-1 1, RESRAD Library
U-238 mrem/pCi 0.000255 M 3 D 0.000255 NR NR NR NR FGR-11, RESRAD Library
PlantTansferactors plan ( p-g sotd )I

Pathway suppressed for
Ac-227 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Pa-231 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Pb-210 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for

Ra-226 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Ra-228 0.04 P 1 NA Not used NR NR NR NA industrial worker scenario

Pathway suppressed for

Th-228 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-230 0,001 P I NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-232 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-234 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-235 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-236 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-238 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Meat Transfer Factor 7.. . - _____________________

(pCi/kg)/ Pathway suppressed for
Ac-227 (pCi/d) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kgY Pathway suppressed for
Pa-231 (pCi/d) 0.005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pb-210 (pCi/d) 0.0008 P 2 NA Not used NR NR NR NR industrial worker scenario

0
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Prority' Treatment

3  
Distribution4 1 2 3 4 Basis

(pCi/kgy Pathway suppressed for

Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy Pathway suppressed for

Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCikg)/ Pathway suppressed for

Th-228 (pCVd) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi1kgy Pathway suppressed for

Th-230 (pCVd) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCirkg, Pathway suppressed for

Th-232 (pCi/d) 0.0001 P 2 NA Not used NP NR NR NR industrial worker scenario
(pCGkgy Pathway suppressed for

U-234 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NP industrial worker scenario
(pCikgy Pathway suppressed for

U-235 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy Pathway suppressed for

U-236 (pCVd) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCG/kg)/ Pathway suppressed for

U-238 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario

MWl.Transfer Factor , Ic. ' .. ;- - _______ .- - . . •
(pCilLY Pathway suppressed for

Ac-227 (pCi/d) 0.00002 P 2 NA Not used NR NP NR NR industrial worker scenario
(pCYL)/ Pathway suppressed for

Pa-231 (pCVd) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVLY Pathway suppressed for

Pb-210 (pCi/d) 0.0003 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/L)/ Pathway suppressed for

Ra-226 (pCVd) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pC/LY Pathway suppressed for

Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/LY Pathway suppressed for

Th-228 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/LY Pathway suppressed for

Th-230 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NP industrial worker scenario
(pC/L)/ Pathway suppressed for

Th-232 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/L)I Pathway suppressed for

U-234 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/L)/ Pathway suppressed for

U-235 (pCi/d) 0.0006 P 2 NA Not used NR NP NR NR industrial worker scenario
(pCVL)/ Pathway suppressed for

U-236 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/LY Pathway suppressed for

U-238 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

Hloaccumulatlon~factor for flahb: : : ` . :.. , . , ;:,: : :,: , ,
(pCi/kg)/ Pathway suppressed for

Ac-227 (pCi/L) 15 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Pa-231 (pCViL) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Pb-2 10 (pCi/L) 300 P 2 NA Not used NP NR NR NR industral worker scenario
(pCilkg)/ Pathway suppressed for

Ra-226 . (pCi/L) 50 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

Ra-228 (pCVL) 50 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)i Pathway suppressed for

Th-228 (pCi/L) 100 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)! Pathway suppressed for

Th-230 (pCV/L) 100 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCi/kg)y Pathway suppressed for

Th-232 (pCVL) 100 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-234 (pCVL) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)! Pathway suppressed for

U-235 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenado
(pCVkg)/ Pathway suppressed for

U-236 (pCi/L) 10 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCi/kg)! Pathway suppressed for

U-238 (pCi/L) 10 P 2 NA Notused NR NR NR NR industrial worker scenario

tioaccumultifln factor foc rustrifeassr m ollusks>2;.~;r. . >7 7>7 >>
(pCi/kgy Pathway suppressed for

Ac-227 (pCi/L) 1000 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCg)kgy Pathway suppressed for

Pa-231 (pCi/L) 110 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg/ Pathway suppressed for

Pb-210 (pC/L) 100 P 3 NA Not used NR NR NR NR industrial worker scenario
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Table C-1
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distnbution4 1 2 3 4 Basis
(pCi/kg)/ Pathway suppressed for

Ra-226 (pCVL) 250 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy Pathway suppressed for

Ra-228 (pCi/L) 250 P 3 NA Not used NR NR NA NR industrial worker scenario
(pCikgY Pathway suppressed for

Th-228 (pCVL) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgY Pathway suppressed for

Th-230 (pCi/L) 500 P 3 NA Not used NR NR NR NR industrial worker scenado
(pCi/kg)/ Pathway suppressed for

Th-232 (pCVL) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-234 (pCiIL) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy/ Pathway suppressed for

U-235 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy Pathway suppressed for

U-236 (pCVL) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pC/gY Pathway suppressed for

U-238 (pCi/L) 60 P 3 NA Not used NR NA NR NR industrial worker scenario
Graphilcs Parametersm ' .,< ' .'...A- ,' V. %.i ' . ,,! . .4..

Value greater than default

Number of points 32 NA NA NA 1024 NR NR NR NR provides more evaluation points
Spacing Log NA NA NA Log NR NR NR NR RESRAD Default

Maximum number of
points for dose 17 NA NA NA 17 NR NR NR NR RESRAD Default

Notes:
'P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, Ast. A, Table 2.1)
21 = high priority, 2 = medium priority, 3 = low priority (NUREG/CR-6697, Art, B, Table 4.2)
3

D = deterministic, S = stochastic
4Distribution Statistical Parameters:

Lognormal-n: 1 = mean, 2 = standard deviation
Bounded lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Truncated lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile
Bounded normal: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 upper limit
Beta: 1 = minimum, 2 = maximum, 3 = P-value, 4 = Q-value
Triangular: 1 = minimum, 2 = mode (most likely), 3 = maximum
Uniform: 1 = minimum, 2 = maximum
Continuous logarithmic: RESRAD default statistical parameters

Continuous linear: RESRAD default statistical parameters
NR = not required

Additional Sensitivity Analysis Data:
Sampling Technique = Latin Hypercube
Random Seed = 1000
Number of observations = 300
Number of repetitions = 1
Grouping of Correlations = correlated or uncorrelated
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Table C-2
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume(1 ) Volume(2) Area(1 ) Area CZ Area(3) Length(4) Width(4) Thickness(5 ) Thickness(1 )
Pond (ft3) (ft3) (ft3) (ft2) (m2) (M2) (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

Notes: (1) Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table C-3
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration (DCi/a'•

Corrected for 5% Corrected for
Radionuclide Average Dry Bulking Factor % Solids

Protactinium 231 0.26 0.24 0.13
Radium 226 0.59 0.56 0.31
Thorium 228 0.10 0.09 0.05
Thorium 230 3.00 2.85 1.56
Thorium 232 0.09 0.09 0.05
Uranium 234 263.85 250.66 136.83
Uranium 235 14.10 13.40 7.31
Uranium 236 6.31 5.99 3.27
Uranium 238 273.00 259.35 141.58

% Solids: 54.59%



Table C-4
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.OOE-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table C-5
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Bulk Average
Density Bulk Density

Pond Sample ID (g/ml) (g/ml)
B B-18 Lower 1.6

B B-18 Upper 1.7

B B-19 Upper 1.4

B B-26 Lower 1.6 _

B _ 1.575
C C-2 1.6 _

C C-5 1.7
C C-19 Lower 1.6 -
C C-19 Upper 1.5

C -- 1.6
D D-8 Lower 1.5 -
D D-8 Upper 1.6
D D-10 Lower 1.4 -
D D-10 Upper 1.5 -
D D-17 Lower 1.5 -
D D-17 Upper 1.6
D D-26 Lower 1.8
D D-26 Upper 1.9 -
D - 1.6
E E-65 Lower 1.3 -
E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2 _
E E-97 Upper 1.1
E E-103 Lower 1.7
E E-103 Upper 1.7 _

E _ 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"
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Table D-1
Honeywell Metropolis Works

Pond 0 Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Pnont
2 

Treatment
3  

Distribution' 1 2 3 4 Basis

Area of contaminated
zone m

2  
10000 P 2 D 3,900 NR NR NR NR See Table D-2.

Thickness of
contaminated zone m 2 P 2 D 1.959 NR NR NR NR See Table D-2.

Length of longest side of
Length parallel to the contaminated zone. See Table D
aquifer flow m 100 P 2 D 65 NR NR NR NR 2.
Basic Radiation Dose Unrestricted release criteria in 10
Limit mrem/ ear 30 P 3 D 25 NR NR NR NR CFR 20.1402
Time since placement yr 0 P 3 D 0 NR NR NR NA RESRAD default
limes for calculations yr 1 P 3 D 1 NR NR NR NR RESRAD default
Times for calculations yr 3 P 3 D 3 NR NR NR NR RESRAD default
Times for calculations yr 10 P 3 D 10 NR NA NR NR RESRAD default
Times for calculations yr 30 P 3 D 30 NR NR NA NR RESRAD default
Times for calculations yr 100 P 3 D 100 NR NR NR NR RESRAD default
Times for calculations yr 300 P 3 D 300 NR NR NR NR RESRAD default
Times for calculations 1000 P 3 D 1000 NR NR NR NR RESRAD default

Initial Principle Aadlitonuclide Concentratlons~, S
Soil: Ac-227 pCl/g 0 P 2 D 0 NR NR NR NR See Table D-3
Soil Pa-231 pCi/g 0 P 2 D 0,25 NR NR NR NR See Table D-3
Soil: Pb-210 pCVg 0 P 2 D 0 NR NR NR NR See Table D-3
Soil: Ra-226 pCVIg 0 P 2 D 0.46 NR NR NR NR See Table D-3
Soil: Ra-228 pCi/g 0 P 2 D 0 NR NR NR NR See Table D-3
Soil: Th-228 pCi/g 0 P 2 D 0.28 NR NR NR NR See Table D-3
Soil: Th-230 pCi/g 0 P 2 D 1,14 NR NR NR NR See Table D-3
Soil: Th-232 pCi/g 0 P 2 D 0.07 NR NR NR NR See Table D-3
Soil: U-234 pCi/g 0 P 2 D 480.78 NR NR NR NR See Table D-3
Soil: U-235 pCi/l 0 P 2 D 8.68 NR NR NR NA See Table D-3
Soil: U-236 pCi/ 0 P 2 D 12,87 NR NR NR NR See Table D-3
Soil: U-238 pC i/ 0 P 2 D 503.83 NR NR NR NR See Table D-3

Not used for calculation of
Groundwater: Ac-227 pCi/L 0 P 3 NA Not used NR NR NR NA distribution coefficients

Not used for calculation of
Groundwater: Pa-231 pC/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pb-210 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-226 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-228 pCi/L 0 P 3 NA Not used NR NR NR NA distribution coefficients

Not used for calculation of
Groundwater: Th-228 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of

Groundwater: Th-230 pCi/L 0 P 3 NA Not used NR NR NA NR distribution coefficients
Not used for calculation of

Groundwater: Th-232 pCi/L 0 P 3 NA Not used NR NR • NR NR distribution coefficients
Not used for calculation of

Groundwater: U-234 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculation of

Groundwater: U-235 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculation of

Groundwater: U-236 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculation of

Groundwater: U-238 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients
Cover and Cohtamlnated-Zone.Hydrologlcat Datai:.I; !i . . ,.><., : : . ,::•.:
Cover depth m 0 P 2 D 2.76 NR NR NR NR See Table D-2

Bounded NUREG/CR-6697 Att. C, Table
Densityof cover material gJcm3 1.5 P 1 S Normal 1.696 0.1855 1.123 2.269 3.1-1, Silty Clay

Uniform distribution derived
from NUREG/CR-6697 Att.C,

Section 3.8 for permanent
pasture with maximum 5%
slope. Design maximum

Cover erosion rate m/yr 0.001 PB 2 S Uniform 0.00003 0.00018 1 slope is 4%
Density of contaminated
zone g/c 1.5 P I D 1.6 NR NR ,NR NR See Table D-5

1 of 10



Table D-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Pdorit? Treatment
3  

Distribution' 1 2 3 4 Basis

Uniform distribution derived

from NUREG/CR-6697 Att.C,

Section 3.8 for permanent

Contaminated zone pasture with assumed 2%

erosion rate m/yr 0.001 P.B 2 S Uniform 0.00001 0.00006 - - slope after cover erosion.
Contaminated zone total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Contaminated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Average Kh from dilatometer
(DMT) pressure dissipation tests
performed on in-situ Pond E

Contaminated zone sludge by In-Situ Testing LC,
hydraulic conductivity m/yr 10 P 2 D 1.6 NR NR NR NR August 5-7, 2009
Contaminated zone b Bounded NUREG/CR-6697 Att. C, Table
parameter 5.3 P 2 S lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

This parameter only used if
Humidity in air g/m3 8 P 3 NA Not used NR NR NR . NR Tritium is present in soil
Evapotranspiration NUREG/CR-6697 Aft. C, Section
coefficient 0.5 P 2 S Uniform 0.5 0.75 4.3

Average annual wind speed for
Paducah, KY (NOAA),7.4 mph

Average annual wind http://lwf.ncdc.noaa.gov/oa/clima
speed a./s 2 P 2 D 3.3 NR NR NR NR te/online/ccd/avgwind.html

NUREG/CR-6697 Ant. C, Table

Precipitation rate m/yr 1 P 2 D 1.25 NR NR NR NR 4.1-1. Paducah, KY
Not applicable for industrial

Irrigation rate m/ r 0.2 B 3 D 0 NR NR NR NR scenario
RESRAD default. Method is

Irrigation mode Overhead B 3 D Overhead NR NR NR NR used in Illinois
NUREG/CR-6697 Aft. C, Table
4.2-1 method, Assume cl = 0.3.

Runoff coefficient 0.2 P 2 D 0.4 NR NR NR NR c2 = 0.2. and c 3 = 0.1

Watershed area for Pond area watershed. See
nearby stream or pond m

2  
1.00E+06 P 3 D 277817 NR NR NR NR Appendix A.

Accuracy for water soil
computation 1,OOE-03 NA 3 D 1.00E-03 NR NR NR NR RESRAD default
Staturated Zone'Hydrologic.sl Datea ... ~ . > . 1

Bounded NUREG/CR-6697 Att. C, Table
Density of saturated zone g/CM3 1.5 P 1 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand
Saturated zone total Bounded NUREG/CR-6697 Atn. C, Table
porosity 0.4 P 1 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Saturated zone effective Bounded NUREG/CR-6697 Att. C, Table
porosity 0.2 P 1 S Normal 0.383 0.061 0.195 0,572 3.3-1, Sand
Saturated zone field
capacity 0.2 P 3 D 0.2 NR NA NR NR AESRAD default
Saturated zone hydraulic NUREG/CR-6697 Att. C, Table
conductivity m/yr 100 P 1 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Andrews Engr. Geologic Cross
Section Sheet A-A' (El. 319.24-

Saturated zone hydraulic El. 298.54)/ 4320 ft. See
gradient 0.02 P 2 D 0.0048 NR NR NR NR Appendix A.
Saturated zone soil- Bounded NUREG/CR-6697 Aft. C, Table
specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand
Water table drop rate m/yr 1.00E-03 P 3 0 1.00E-03 NR NR NR NR HESRAD default

Honeywell Sanitary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 D 105 NR NR NR NR zone.

ND Model is used for larger
contaminated areas (e.g. more

Model: non-dispersion or than 1,000 m
2

) per RESRAD
mass balance ND P 3 D ND NA NR NR NR Users Manual Section E.3.1.

This parameter is not used in the

Well pumping rate m
3
/yr 250 B, P 2 D Not used NR NR NR NR non-dispersion model

Unsaturated Zone HydrologicalDa' .. :. Data, . _. ..____, "_______ ',________,__._ _"-_:____ - -_ _ _.__:_.__ ', ..
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Table 0-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Prority' Treatment
3  

Distribution4 1 2 3 4 Basis
Andrews Engineering Project ID
91-135 cross section Sheet

Number of unsaturated Number A-A', January 2007.

zones 1 P 3 D 5 NR NR NR NR See Appendix A.
Andrews Engineering Project ID

Unsaturated zone 1 91-135 cross section Sheet

thickness (Clayey Silt/Silty Number A-A', January 2007.

Clay) m 4 P 1 D 6.86 NR NR NR NR See Appendix A.

Unsaturated zone 1 soil Bounded NUREG/CR-6697 Att. C, Table

density g/cm
3  

1.5 P 2 S Normal 1.696 0.1855 1.123 2.269 3.1-1, Silty Clay

Unsaturated zone 1 total Bounded NUREG/CR-6697 Att. C, Table

porosity 0.4 P 2 S Normal 0.36 0.07 0.144 0.576 3.2-1, Silty Clay

Unsaturated zone 1 Bounded NUREG/CR-6697 Ant. C, Table

effective porosity 0.2 P 2 S Normal 0.289 0.0735 0.0623 0.517 3.3-1, Silty Clay
Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESAAD default
Unsaturated zone 1
hydraulic conductivity m/yr 10 P 2 D 126 NR NR NR NR See Table D-4

Unsaturated zone I soil- Bounded NUREG/CR-6697 Aft. C, Table

specific b parameter 5.3 P 2 S lognormal-n 2.29 0.259 4.43 22 3.5-1. Silty Clay
Andrews Engineering Project ID

Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.

Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.

Unsaturated zone 2 soil Bounded NUREG/CR-6697 Aft. C, Table
density g/cm3 1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1, Loamy Sand

Unsaturated zone 2 total Bounded NUREG/CR-6697 Ant. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand

Unsaturated zone 2 Bounded NUREG/CR-6697 Aft. C, Table

effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 2 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 2 NUREG/CR-6697 Alt. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3,4-1, Loamy Sand

Unsaturated zone 2 soil- Bounded NUREG/CR-6697 Aft. C, Table

specific b parameter 5.3 P 2 S lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand
Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 3 Number A-A', January 2007.

thickness (Sand) m 4 P 1 D 1.71 NA NR NR NR See Appendix A.

Unsaturated zone 3 soil Bounded NUREG/CR-6697 Aft. C. Table

density g/cm
3  

1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand

Unsaturated zone 3 total Bounded NUREG/CR-6697 Aft. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand

Unsaturated zone 3 Bounded NUREG/CR-6697 Alt. C. Table

effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 3 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 3 NUREG/CR-6697 Aft. C. Table

hydraulic conductivity r 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Unsaturated zone 3 soil- Bounded NUREG/CR-6697 Alt. C, Table

specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand
Andrews Engineering Project ID

Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.

Sand) m 4 P 1 D 4 NR NR NR NR See Appendix A.
Unsaturated zone 4 soil Bounded NUREG/CR-6697 Aft. C, Table

density g/cm, 1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1. Loamy Sand

Unsaturated zone 4 total Bounded NUREG/CR-6697 Alt. C, Table

porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3,2-1, Loamy Sand

Unsaturated zone 4 Bounded NUREG/CR-6697 Att. C, Table

effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 4 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 4 . NUREG/CR-6697 Aft. C, Table

hydraulic conductivity i/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1. Loamy Sand
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Table D-1
Honeywell Metropolis Works

Pond 0 Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Proty

2 
Treatment

3  
Distribution' 1 2 3 4 Basis

Unsaturated zone 4 soil- Bounded NUBEG/CB-6697 Ant. C, Table
specific b parameter 5,3 P 2 S lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.14 NR NR NR NR See Appendix A.
Unsaturated zone 5 soil Bounded INUREG/CR-6697 Ant. C, Table
density gCM3 1 1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand
Unsaturated zone 5 total Bounded ,NUREG/CB-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 5 Bounded NUREG/CR-6697 Ant, C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 5 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 5 NUREG/CR-6697 Att. C, Table
hydraulic conductivity r/yr 10 P 2 S Beta 110 5870 1.398 1.642 3.4-1. Sand

Unsaturated zone 5 soil- Bounded NUREG/CB-6697 Ant. C, Table

specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand
Diatribution.C661ficlentW(c n tarnlnated;u Ir tuiratedran .u saturatedrzones, I ,..,i?.~....,. ~ ~ -~... ~,..

Truncated NUREG/CR-6697 Art. C, Section

Ac-227 cm
3
/'g 20 P 1 S lognormal-n 6.72 3.22 0.001 0.999 3.9, Table 3.9-1

Truncated NUBEG/CB-6697 Adt. C, Section
Pa-231 cm

3
/g 50 P 1 S lognormal-n 5.94 3.22 0.001 0.999 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Ant. C, Section
Pb-210 cm

3
/g 100 P 1 S lognormal-n 7.78 2.76 0.001 0.999 3,9, Table 3.9-1

Truncated NUBEG/CR-6697 Adt. C, Section
Ra-226 cmI/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Adt. C, Section
Ra-228 cm3/3 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Adt. C. Section

Th-228 cm
3

/g 60000 P 1 S Ilognormal-n 8.68 3.62 0.001 0.999 3.9, Table 3.9-1
Truncated NUREG/CR-6697 Att. C, Section

Th-230 CM3/ 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 3.9, Table 3.9-1
Truncated NUREG/CR-6697 Art. C, Section

Th-232 cm
3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Adt. C, Section

U-234 cm 3/9 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 3.9, Table 3.9-1
Truncated NUREG/CR-6697 Adt. C, Section

U-235 cm
3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C, Section

U-236 cm
3
/g 50 P I S lognormal-n 4.84 3.13 0.001 0.999 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Adt. C, Section

U-238 cm
3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 3.9, Table 3.9-1

Transport Factor Options.. .......... . .......... . ... _,,_________,__,_,__

RESRAD default, parameter is
not used for calculation of
distribution coefficients. Value of
0 not used for calculation of

Leach rate 1/yr 0 P 3 D 0 NR NR NR NR distribution coefficients.
Value used for Uranium nuclides

Solubility limit mol/L 0 P 3 D 2.94E-06 NR NR NR NR only
RESRAD default, parameter not

used for calculation of

Use planVsoil ratio Check box Yes/No NA 3 NA No NR NR NR NR distribution coefficients.

Inhalation rate m
3
/yr 8400 M. B 3 D 11400 NR NR NB NB BESRAD Manual, Table 2.3

Mass loading for Continuous NUREG/CB-6697 Adt. C, Section
inhalation g/m3 0.0001 P B 2 S linear .4.6

Exposure duration yr 30 B 3 D 25 NB NR NR NR BESRAD Manual, Table 2.3
Indoor dust filtration factor
(shielding factor, NUREG/CR-6697 Ant. C, Section
inhalation) 0.4 P, B 2 S Uniform 0.15 0.95 - - 7.1
Shielding factor, external Bounded NUBEG/CR-6697 Adt. C, Section

gamma 0.7 P 2 S lognormal-n -1.3 0,59 0.044 1 7.10
Indoor time fraction 0.5 B 3 D 0.17 NB NR NR NR RESRAD Manual, Table 2.3

Outdoor (on site) time
fraction 0.25 B 3 D 0.06 NR NR NR NR RESRAD Manual, Table 2.3
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Table D-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priority

2 
Treatment

3  
Distrbution4 1 2 3 4 Basis

Shape of the Shape representative of pond
contaminated zone 1 P 3 D Non-circular NR NR NR NR (rectangular)

Fruit, vegetable, and grain Pathway suppressed for
consumption rate kg/yr 160 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Leafy vegetable Pathway suppressed for

consumption k r 14 M, B 3 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Milk consumption •Lyr 92 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Meat and poultry Pathway suppressed for
consumption k r 63 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for

Fish consumption rate kg/yr 5.4 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Other seafood Pathway suppressed for
consumption rate k r 0.9 M, B 3 NA Not used NR NA NR NR industrial worker scenario

RESAAD Manual, Table 2.3
based on EPA suggested value

Soil ingestion rate . /yr 36.5 M, B 2 D 36.5 NR NR NA NR of 100 mg/day
NUREG/CR-5512, V3

Drinking water intake LU r 510 M, B 2 D 478.5 NR NR NR NR Table 6.87
RESRAD default, all drinking

Contamination fraction of water assumed from
drinking water 1 B, P 3 NA 1 NR NR NR NR groundwater
Contamination fraction of Pathway suppressed for
household water 1 B, P 3 NA Not used NR NR NA NR industrial worker scenario
Contamination fraction of Pathway suppressed for
livestock water 1 B, P 3 NA Not used NR NR NR NA industrial worker scenario
Contamination fraction of Pathway suppressed for
irrigation water 1 B, P 3 NA Not used NR NA NA NR industrial worker scenario
Contamination fraction of Pathway suppressed for
aquatic food 0.5 B, P 2 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
plant food -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario

Contamination fraction of Pathway suppressed for
meat -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
milk - - B , P 3 NA Not used NR NR NA NR industrial worker scenario

Livestock fodder intake Pathway suppressed for
rate for meat k,/d 68 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock fodder intake Pathway suppressed for
rate for milk k d 55 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for meat LJd 50 M 3 NA Not used NA NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for milk iUd 160 M 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for

Livestock soil intake k /d 0.5 M 3 NA Not used NR NR NR NR industrial worker scenario
Mass loading for foliar Pathway suppressed for
deposition , /m3 1.OOE-04 P 3 NA Not used NR NR NR NR industrial worker scenario

NUREG/CR-6697 Att. C, Section

Depth of soil mixing layer m 0.15 P 2 S Triangular 0 0.15 0.6 3.12

Pathway suppressed for
Depth of roots m 0.9 P 1 NA Not used NR NR NA NR industrial worker scenario

RESRAD default, all drinking

Drinking water fraction water assumed from
from groundwater 1 B, P 3 D 1 NA NR NR NR igroundwater

Household water fraction
from groundwater 1 8, P 3 NA Not used NA NR NA NR Parameter applies to Radon only.

Livestock water fraction Pathway suppressed for
from groundwater - 1 B, P 3 NA Not used NA NR NA NR industrial worker scenario
Irrigation fraction from Pathway suppressed for
groundwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
non-leafy plants < 2 0.7 P 2 NA Not used NR NA NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
leafy plants ko1m' 1.5 P 3 NA Not used NR NR NR NR industrial worker scenario

Wet weight crop yield for Pathway suppressed for

fodder kg/m' 1.1 P 3 NA Not used NR NR NR NR industrial worker scenario

5 of 10



Table D-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Prionty

2  
Treatment

3  
Distribution' 1 2 3 4 Basis

Growing season for non- Pathway suppressed for
teafy vegetables yr 0.17 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for leafy Pathway suppressed for
vegetables r 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for Pathway suppressed for
fodder yr 0.08 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
non-leafy vegetables 0.1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
leafy vegetables 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
fodder 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for non-leafy Pathway suppressed for
vegetables . 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 2 NA Not used NR NR NA NR industrial worker scenario
Wet foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Weathering removal Pathway suppressed for
constant for vegetation l/yr 20 P 2 NA Not used NR NR NR NR industrial worker scenario
Spacfata~dkriauclides(Cfd .. .. ____

C-12 concentration in Applicable for C-14 exposure
water g/cm3 2.0OE-05 P 3 NA Not used NR NR NR NR only

d-12 concentration in Applicable for C-14 exposure
contaminated soil / 3.OOE-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from soil 2.OOE-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from air 0.98 P 3 NA Not used NR NR NR NR only
C'i 14 evasion layer Applicable for C-14 exposure
thickness in soil m 0.3 P 2 NA Not used NR NA NR NR only
C-14 evasion flux rate Applicable for C-14 exposure
from soil 1/s 7.OOE-07 P 3 NA Not used NR NR NR NR only
C-12 evasion flux rate Applicable for C-14 exposure
from soil 1Is t.O.E-1O P 3 NA Not used NR NR NR NR only
Fraction of grain in beef Applicable for C-14 exposure
cattle feed 0.8 B 3 NA Not used NR NR NR NR only
Fraction of grain in milk Applicable for C-14 exposure
cow feed 0.2 B 3 NA Not used NR NR NR NR only
Stliragsflmres of Contaminated,Foodstuff s-
Storage time for fruits,
non-leafy vegetables, and Pathway suppressed for
grain d 14 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for leafy Pathway suppressed for
vegetables d 1 B 3 NA Not used NR NR NA NR industrial worker scenario

Pathway suppressed for
Storage time for milk d 1 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for meat d 20 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for fish d 7 B 3 NA Not used NR NR NR NR industrial worker scenario

Storage time for Pathway suppressed for
crustaceea and mollusks d 7 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for well Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NAR industrial worker scenario
Storage time for surface Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for livestock Pathway suppressed for
fodder d 45 B 3 NA Not used NR NR NR NR industrial worker scenario

H~adon:' - =:!=L. ' .... ,., - W_~-W
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Table D-1
Honeywell Metropolis Works
Pond D Dose Assessment
industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority' Treatment
3  

Distribution4 1 2 3 4 Basis

Thickness of building Applicable for Radon exposure

foundation m 0.15 P 3 NA Not used NR NR NR NR only
Bulk density building Applicable for Radon exposure

foundation 9/m3 2.4 P 3 NA Not used NR NR NR NP only
Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NR NR NR NR only
Total porosity of building Applicable for Radon exposure

foundation 0.1 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NP NR NR NR only

Volumetric water content Applicable for Radon exposure

of building foundation 0.03 P 3 NA Not used NR NR NR NR only

Radon diffusion coefficient Applicable for Radon exposure
in cover material m/s 2.00E-06 P 3 NA Not used NR NR NR NR only

Radon diffusion coefficient Applicable for Radon exposure
in foundation material m/s 3.OOE-07 P 3 NA Not used NR NR NR NR only

Radon diffusion coefficient Applicable for Radon exposure
in contaminated zone soil m/s 2.OOE-06 P 3 NA Not used NR NR NR NR only

Radon vertical dimension Applicable for Radon exposure
of mixing m 2 P 3 NA Not used NR NR NR NR only
Average building air Applicable for Radon exposure
exchange rate 1/hr 0.5 P. B 3 NA Not used NR NR NR NR only

Applicable for Radon exposure

Building (room) height m 2.5 P 3 NA Not used NR NR NR NR only
Building interior area Applicable for Radon exposure
factor 0 P 3 NA Not used NR NR NR NR only
Building depth below Applicable for Radon exposure

ground surface m -1 P 3 NA Not used NR NR NR NR only
Radon-222 emanation Applicable for Radon exposure
coefficient 0.25 P 3 NA Not used NR NP NR NR only
Radon-220 emanation Applicable for Radon exposure
coefficient - 0.15 P 3 NA Not used NR NR NR NR lonly

(risk/yr)/ Nuclide
Slope factor - external (pCilu) specific M 3 NA Not used NP NR NR NR RESRAD Default

Nuclide
Slope factor - inhalation risk/pCi specific M 3 NA Not used NR NR NR NR RESPAD Default

Nuclide
Slope factor- ingestion risk/pCi specific M 3 NA Not used NR NR NR NR RESRAD Default
Inhalatilon dose conversion factors,' _ __._".:, : .. , : . . , ,. .
Ac-227 mrern'pCi 6.7 M 3 b 6.7 NR NR NR NR FGR- t1, RESRAD Library

Pa-231 mrem/pCi 1.28 M 3 D 1.28 NR NR NR NR FGR-11. RESRAD Library
Pb-210 mrem/pC! 0.0136 M 3 D 0.0136 NR NR NR NR FGR-f 1, RESRAD Library
Ra-226 mrem/pCi 0.00858 M 3 D 0.00858 NR NR NR NR FGR-11, RESRAD Library
Ra-228 mrenm/pCi 0.00477 M 3 D 0.00477 NR NR NR NR FGR-i1t. RESRAD Library
Th-228 mrem/pCi 0.342 M 3 D 0.342 NR NR NR NR FGR-t1. RESRAD Library
Th-230 mrem'pCi 0.326 M 3 D 0.326 NR NR NR NR FGR-1 f, RESRAD Library
Th-232 mrem/pCi 1.64 M 3 D 1.64 NP NR NR NR FGR-11, RESRAD Library
U-234 mremlpCi 0.132 M 3 D 0.132 NR NR NR NP FGR-11, RESPAD Library

U-235 mrei/pCi 0.123 M 3 0 0.123 NR NR NR NR FGR-11, RESRAD Library
U-236 mrem/pCi 0.125 M 3 D 0.125 NR NR NR NR FGR-11, RESRAD Library
U-238 mrem/pCi 0.118 M 3 D 0.118 NR NR NR NR FGR-11, RESRAD Library

Ingestion Dose Donversio4 Factors < i',<&%c. . ." ,<,,, ;, : .

Ac-227 mreim/pCi 0.0141 M 3 D 0.0141 NR NR NR NR FGR-11, RESRAD Library
Pa-231 mrem/pci 0.0106 M 3 D 0.0106 NR NR NR NR FGR-t 1, RESRAD Library
Pb-210 mrem/pCi 0.00537 M 3 D 0.00537 NR NR NP NR FGR-11, RESRAD Library

Ra-226 mrem/pCi 0.00132 M 3 D 0.00132 NR NR NR NR FGR-t1, RESPAD Library
Ra-228 mrenVpCi 0.00144 M 3 D 0.00144 NR NR NR NR FGR-11, RESRAD Library

Th-228 mrerm/pCi 0.000396 M 3 D 0.000396 NR NR NR NR FGR-11, PESRAD Library
Th-230 mrem/pCi 0.000548 M 3 D 0,000548 NR NR NR NR FGR-11. RESRAD Library
Th-232 mrem/pCi 0.00273 M 3 D 0.00273 NP NR NR NR FGR-11, RESRAD Library

U-234 mrem/pCi 0.000283 M 3 D 0.000283 NR NR NR NR FGR-11, RESRAD Library

U-235 mrem/pCi 0.000266 M 3 D 0.000266 NR NR NR NR FGR-11. RESRAD Library
U-236 mrem/pCi 0.000269 M 3 D 0.000269 NR NR NR NP FPG-11, RESRAD Library
U-238 mrem/pCi 0,000255 M 3 0 0.000255 NR NR NR NP FOR-i 1, RESRAD Library

PlaniTransfetr Factors.[pCbg plant( wet)][pCi/grsol1(dry)]- , ,,>. I., ." ,.,___::, __, _____,____ ,_____,__ ,_

7of 10



Table D-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priorfty
2  

Treatment' Oistribution' 1 2 3 4 Basis
Pathway suppressed for

Ac-227 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Pa-231 0.01 P 1 NA Not used NA NR NR NR industrial worker scenario
Pathway suppressed tor

Pb-210 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Ra-226 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Ra-228 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-228 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-230 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-232 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-234 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-235 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-236 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-238 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
teatlTranster.Factor. . ____ >2i. .____________

(pCi/kgY Pathway suppressed for
Ac-227 (pCild) 0.00002 P 2 NA Not used NR NR NH NR industrial worker scenario

(pCVkgY Pathway suppressed for
Pa-231 (pCi/d) 0.005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kgy Pathway suppressed for
Pb-210 (pCild) 0.0008 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kgy Pathway suppressed for
Ra-228 (pCi/d,) 0.00t P 2 NA Not used NH NH NH NH industrial worker scenario

(pCV/kgy 
Pathway suppressed tot

Th-228 (pCi/d) 0.0001 P 2 NA Not used NR NR NH NR industrial worker scenario
(pCilkg)/ Pathway suppressed for

Th-230 (pCi/d 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy Pathway suppressed for

Th-232 (pCifd) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

LU-234 (pCVd) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)' Pathway suppressed for

U-235 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCilkg)y Pathway suppressed for

U-236 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCikg)/ Pathway suppressed for

U-238 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC/Lky Pathway suppressed for
Uc-227 (pCi/d) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
Pa-231 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L) Pathway suppressed for
Pb-210 (pCi/d) 0.0003 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCYL)i Pathway suppressed for
Ra-226 (PC/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVLy Pathway suppressed for
Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/LY Pathway suppressed for
Th-228 (pCVd) 0.000005 P 2 NA Not used NA NR NR NR industrial worker scenario

(pCi/Ly Pathway suppressed for
Th-230 (pCild) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/Ly Pathway suppressed for
Th-232 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)Y Pathway suppressed for
Uh-234 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/LY Pathway suppressed for
U-235 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
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Table D-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priority

2 
Treatment

3  
Distribution4 1 2 3 4 Basis

(pCi/L)/ Pathway suppressed for
U-236 (pCVd) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCiL)/ Pathway suppressed for
U-238 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
Bloaccumulation factor for fish ,4v'J. 4. .< . .•4, .. .-. !..:.. : ,*:'4ij ' . ______-_ ___-____:______

(pCVkg)/ Pathway suppressed for
Ac-227 (pCVL) 15 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCikg)/ Pathway suppressed for
Pa-231 (pCVL) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pb-210 (pCiIL) 300 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCilkg)/ Pathway suppressed for
Ra-226 (pCVL) 50 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Ra-228 (pCi/L) 50 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Th-228 (pCilL) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Th-230 (pCiIL) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Th-232 (pCiL) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-234 (pCV/L) 10 P 2 NA Not used NR NR NR NAR industrial worker scenario

(pCi/kgy Pathway suppressed for
U-235 (pCVL) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCilkg)/ Pathway suppressed for
U-236 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
U-238 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
Bioaccumulation factor for crustaceaeand , mllusks,

(pCVkg)/ Pathway suppressed for
Ac-227 (pCVL) 1000 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pa-231 (pCi/L) 110 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pb-210 (pCi/L) 100 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Ra-226 (pCi/L) 250 P 3 NA Not used NR NR NR NR industrial worker scenario

(pG•Vkg)/ Pathway suppressed for
Ra-228 (pCVL) 250 P 3 NA Not used NR NR NR NR industrial worker scenario

(pG•Vkg)/ Pathway suppressed for
Th-228 (pCiIL) 500 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCG/kg)/ Pathway suppressed for
Th-230 (pCi/L) 500 P 3 NA Not used NR NR NR NR Industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Th-232 (pCVL) 500 P 3 NA Not used NR NR NR NR Industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-234 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
U-235 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-236 (pCiUL) 60 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
U-238 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
3raphlcs Perameters4 /. 4 .'. ..4 ..,-. : 4J.. .:.V<..44• 4. . .. ,,. , ,. .- •'. >.'.

Value greater than default

Number of points 32 NA NA NA 1024 NR NR NR NR provides more evaluation points
Spacing Log NA NA NA L NR NR NR NR RESRAD Default
Timie Interai rlon Paramieters ~ _____"~4'. ~ * * :4. :444;. . ..
Maximum number of
points for dose 17 NA NA NA 17 NR NR NR NR RESRAD Default

Notes:
'P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, Att. A, Table 2.1)

'I = high priority, 2 = medium priority, 3 = low priority (NUREG/CR-6697, Att. B, Table 4.2)

'D = deterministic, S = stochastic

S Distribution Statistical Parameters:
Lognormal-n: 1 = mean, 2 = standard deviation
Bounded lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Truncated lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile
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Table D-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis input Summary

St tic Distribution DistIbution itI bution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Unts Default I Type' Pority I Treatment3  Distribution' 1 2 3 4 Basis
Bounded normal: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Beta: 1 = minimum. 2 = maximum. 3 = P-value, 4 = 0-value
Triangular: I = minimum, 2 = mode (most likely), 3 = maximum
Uniform: I = minimum, 2 = maximum
Continuous logarithmic: RESRAD default statistical parameters
Continuous linear: RESRAD default statistical parameters
NR = not required

Additional Sensitivity Analysis Data:
Sampling Technique = Latin Hypercube
Random Seed = 1000
Number of observations = 300
Number of repetitions = 1
Grouping of Correlations = correlated or uncorrelated
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Table D-2
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume(') Volume(2) Area(') Area CZ Area(3) Length(4 ) Width(4 ) Thickness(5 ) Thickness(')

Pond (ft3) (ft3) (ft3) (ft2) (m2) (M2) (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

Notes: ( Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table D-3
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration (pCi/g)
Corrected for 5% Corrected for

Radionuclide Average Dry Bulking Factor % Solids
Protactinium 231 0.52 0.49 0.25
Radium 226 0.95 0.90 0.46
Thorium 228 0.58 0.55 0.28
Thorium 230 2.35 2.23 1.14
Thorium 232 0.15 0.14 0.07
Uranium 234 993.50 943.82 480.78
Uranium 235 17.94 17.04 8.68
Uranium 236 26.60 25.27 12.87
Uranium 238 1041.12 989.06 503.83

% Solids: 50.94%



Table D-4
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.OOE-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table D-5
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Average
Bulk Density Bulk Density

Pond Sample ID (g/ml) (g/ml)
B B-18 Lower 1.6
B B-18 Upper 1.7
B B-19 Upper 1.4
B B-26 Lower 1.6 _

B - 1.575
C C-2 1.6 _

C C-5 1.7
C C-19 Lower 1.6
C C-19 Upper 1.5
C - 1.6
D D-8 Lower 1.5 _

D D-8 Upper 1.6 _

D D-10 Lower 1.4 _

D D-10 Upper 1.5 _

D D-17 Lower 1.5
D D-17 Upper 1.6
D D-26 Lower 1.8
D D-26 Upper 1.9 _

D _ 1.6
E E-65 Lower 1.3 _

E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2
E E-97 Upper 1.1
E E-103 Lower 1.7
E E-103 Upper 1.7 _

E 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type
1  

Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Contarninated'Zone,• <,•.. ;i:::: ii: . :••' •< :•,

Area of contaminated
zone m

2  
10000 P 2 D 12,000 NR NA NR NR See Table E-2.

Thickness of
contaminated zone m 2 P 2 D 3.453 NR NA NR NR See Table E-2.

Length of longest side of
Length parallel to the contaminated zone. See Table E
aquifer flow m 100 P 2 D 165 NR NR NR NR 2.
Basic Radiation Dose Unrestricted release crteria in
Limit mrem/year 30 P 3 D 25 NR NR NR NR 10 CFR 20.1402
Time since placement yr 0 P 3 D 0 NR NR NR NR RESRAD default
Times for calculations yr 1 P 3 D I NR NR NR NR RESRAD default
Times for calculations yr 3 P 3 D 3 NR NR NR NR RESRAD default
Times for calculations yr 10 P 3 D 10 NR NR NR NR RESRAD default
Times for calculations yr 30 P 3 D 30 NR NR NR NR RESRAD default
Times for calculations yr 100 P 3 D 100 NR NR NR NR RESRAD default
Times for calculations yr 300 P 3 D 300 NR NR NR NR RESRAD default
Times for calculations yr 1000 P 3 D 1000 NR NR NR NR RESRAD default

Soil Ac-227 pCi/g 0 P 2 D 0 NR NR NR NR See Table E-3
Soil: Pa-231 pCi/g 0 P 2 0 0.07 NR NR NR NR See Table E-3
Soil: Pb-210 pCi/g 0 P 2 D 0 NR NR NR NR See Table E-3
Soil: Ra-226 pCi/g 0 P 2 D 0.34 NR NR NR NR See Table E-3
Soil: Ra-228 pCi/g 0 P 2 D 0 NR NR NR NR See Table E-3
Soil: Th-228 pCi/g 0 P 2 D 0.03 NR NR NR NR See Table E-3
Soil: Th-230 pCVg 0 P 2 D 0.83 NR NR NR NR See Table E-3
Soil: Th-232 pCV• 0 P 2 D 0.03 NR NR NR NR See Table E-3
Soil: U-234 pCi/g 0 P 2 D 118.57 NR NR NR NR See Table E-3
Soil: U-235 pCi/g 0 P 2 D 5.11 NR NR NR NR See Table E-3
Soil: U-236 pCi/g 0 P 2 D 2.91 NR NR NR NR See Table E-3
Soil: U-238 pCi~g 0 P 2 D 122.69 NR NR NR NR See Table E-3

Not used for calculation of
Groundwater: Ac-227 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pa-231 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pb-210 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-226 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-228 pCV/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-228 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-230 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-232 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-234 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-235 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-236 pCi/L 0 P 3 NA Not used NR NR NR NR "distribution coefficients

Not used for calculation of
Groundwater: U-238 pCi/L 0 P 3 NA Not used NR NR NR NR dlistribution coefficients

Coverai~adContaminated Zone Hdrold ical Oat aK. L: ':. i_, ~
Cover depth m 0 P 2 D 1.59 NR NR NR NR See Table E-2

Bounded NUREG/CR.6697 Aft. C, Table
Density of cover material g/cm

3  
1.5 P 1 S Normal 1.696 0.1855 1,123 2.269 3.1-1, Silty Clay

Uniform distribution derived
from NUREG/CR-6697 Att.C,

Section 3.8 for permanent
pasture with maximum 5%

slope. Design maximum

Cover erosion rate m/yr 0.001 P,1 2 S Uniform 0.00003 0.00018 slope is 4%
Density of contaminated
zone g/cm3 1.5 P 1 D 1.438 NR NR NR NR See Table E-5

Uniform distribution derived
from NUREG/CR-6697 Att.C,
Section 3.8 for permanent

Contaminated zone pasture with assumed 2%
erosion rate m/yr 0.001 PB 2 S Uniform 0.00001 0.00006 slope after cover erosion.
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type
1  

Priority
2 

Treatment
3  

Distribution 1 2 3 4 Basis
Contaminated zone total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Contaminated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Average Kh from dilatometer
(DMT) pressure dissipation tests
performed on in-situ Pond E

Contaminated zone sludge by In-Situ Testing LC,
hydraulic conductivity m/yr 10 P 2 D 1.6 NR NR NR NR August 5-7, 2009
Contaminated zone b Bounded NUREG/CR-6697 Aft. C. Table
parameter 5.3 P 2 S lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

This parameter only used if
Humidity in air g/m

3  
8 P 3 NA Not used NR NR NR NR Tritium is present in soil

Evapotranspiration NUREG/CR-6697 Art. C.
coefficient 0.5 P 2 S Uniform 0.5 0.75 Section 4.3

Average annual wind speed for

Paducah, KY (NOAA),7.4 mph
Average annual wind http:/Awf.ncdc.noaa.gov/oa/clima
speed m/s 2 P 2 D 3.3 NR NR NR NR te/online/ccd/avgwind.html

NUREG/CR-6697 Art. C, Table
Precipitation rate rn/yr 1 P 2 D 1.25 NR NR NR NR 4.1-1, Paducah, KY

Not applicable for industrial
Irrigation rate r/yr 0.2 B 3 D 0 NR NR NA NR scenario

RESRAD default. Method is
Irrigation mode Overhead B 3 D Overhead NR NR NA NR used in Illinois

NUREG/CR-6697 Ant. C, Table
4.2-1 method. Assume c, = 0.3,

Runoff coefficient 0.2 P 2 D 0.4 NR NR NR NR c2 = 0.2, and c3 = 0. 1

Watershed area for Pond area watershed. See
nearby stream or pond m

2  
1.00E+06 P 3 D 277817 NR NR NR NR Appendix A.

Accuracy for water soil
computation 1.0DE-03 NA 3 D 1.00E-03 NA NR NA NR RESRAD default

..a.urated.. ; ,Hydrological Data......... ....
Bounded NUREG/CR-6697 Aft. C, Table

Density of saturated zone 9/cm3 1.5 P 1 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand
Saturated zone total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 1 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Saturated zone effective Bounded NUREG/CR-6697 Att. C, Table
porosity 0.2 P 1 S Normal 0.383 0.061 0.195 0.572 3,3-1, Sand
Saturated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Saturated zone hydraulic NUREG/CR-6697 Aft. C, Table
conductivity m/yr 100 P 1 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Andrews Engr, Geologic Cross
Section Sheet A-A' (El. 319.24 -

Saturated zone hydraulic El. 298.54)/4320 ft. See
gradient 0.02 P 2 D 0.0048 NR NR NR NR Appendix A.
Saturated zone soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand
Water table drop rate rn/yr 1.OOE-03 P 3 D 1.OOE-03 NR NR NR NR RESRAD default

Honeywell Sanitary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 D 105 NR NR - NR NR zone.

ND Model is used for larger
contaminated areas (e.g. more

Model: non-dispersion or than 1,000 M
2
) per RESRAD

mass balance ND P 3 D ND NR NR NR NR Users Manual Section E.3.1.
This parameter is not used in the

Well pumping rate m1/yr 250 B, P 2 D Not used NR NR NR NR non-dispersion model
Unsatuirated Zone Hdcrol icalýDatat . .' . _ <-> . : ,, . .. . . .:....'.,:-

Andrews Engineering Project ID
91-135 cross section Sheet

Number of unsaturated Number A-A', January 2007.
zones 1 P 3 D 5 NR NR NR NR See Appendix A.

Andrews Engineering Project ID
Unsaturated zone 1 91-135 cross section Sheet
thickness (Clayey Silt/Silty Number A-A', January 2007.
Clay) m 4 P 1 D 6.86 NR NR NR NR See Appendix A.
Unsaturated zone 1 soil Bounded NUREG/CR-6697 Aft. C, Table
density g/cm

3  
1.5 P 2 S Normal 1,696 0.1855 1.123 2.269 3.1-1, Silty Clay

Unsaturated zone 1 total Bounded NUREG/CR-6697 Att. C, Table
porosity 0.4 P 2 S Normal 0.36 0.07 0.144 0.576 3.2-1, Silty Clay
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESRAD Value or Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priority Treatment

3  
Distribution4 1 2 3 4 Basis

Unsaturated zone 1 Bounded NUREG/CR-6697 A". C, Table
effective porosity 0.2 P 2 S Normal 0.289 0.0735 0.0623 0.517 3.3-1, Silty Clay

Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 1
hydraulic conductivity m/yr 10 P 2 D 126 NR NR NR NR See Table E-4

Unsaturated zone 1 soil- Bounded NUREG/CR-6697 ASt. C, Table

specific b parameter 5.3 P 2 5 lognormal-n 2.29 0.259 4.43 22 3.5-1, Silty Clay
Andrews Engineering Project ID

Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 1.71 NR NA NR NR See Appendix A.

Unsaturated zone 2 soil Bounded NUREG/CR-6697 AS. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1, Loamy Sand

Unsaturated zone 2 total Bounded NUREG/CR-6697 ASt. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Unsaturated zone 2 Bounded NUREGICR-6697 AS. C, Table
effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 2 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 2 NUREG/CR-6697 Att. C, Table
hydraulic conductivity rn/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1, Loamy Sand

Unsaturated zone 2 soil- Bounded NUREG/CR-6697 ASt. C, Table
specific b parameter 5.3 P 2 lognormal-n 0.305 0.258 0.61 3.01 3.5-1, Loamy Sand

Andrews Engineering Project ID

91-135 cross section Sheet

Unsaturated zone 3 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.

Unsaturated zone 3 soil Bounded NUREG/CR-6697 ASt. C, Table
density g/cm3 1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand
Unsaturated zone 3 total Bounded NUREG/CR-6697 ASt. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 3 Bounded NUREG/CR-6697 ASt. C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand

Unsaturated zone 3 field
capacity 0.2 P 3 0 0.2 NR NR NR NR RESRAD default
Unsaturated zone 3 NUREG/CR-6697 Att. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand

Unsaturated zone 3 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 5 lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand

Andrews Engineering Project ID
Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 4 NR NR NR NR See Appendix A.
Unsaturated zone 4 soil Bounded NUREG/CR-6697 ASt. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5635 0.2385 0.827 2.3 3.1-1. Loamy Sand

Unsaturated zone 4 total Bounded NUREG/CR-6697 ASt. C, Table
porosity 0.4 P 2 S Normal 0.41 0.09 0.1319 0.6881 3.2-1, Loamy Sand
Unsaturated zone 4 Bounded NUREG/CR-6697 Art. C, Table
effective porosity 0.2 P 2 S Normal 0.353 0.0913 0.0711 0.635 3.3-1, Loamy Sand
Unsaturated zone 4 field
Capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 4 NUREG/CR-6697 Att. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 12.3 4230 0.7992 1.91 3.4-1, Loamy Sand

Unsaturated zone 4 soil- Bounded NUREG/CR-6697 Alt. C, Table
specific b parameter 5.3 P 2 5 lognormal-n 0.305 0.258 0.61 3.01 3.5-I, Loamy Sand

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007.
thickness (Sand) m 4 P 1 D 1.14 NR NR NR NR See Appendix A.

Unsaturated zone 5 soil Bounded NUREG/CR-6697 Ast. C, Table
density g/cm

3  
1.5 P 2 S Normal 1.5105 0.159 1.019 2.002 3.1-1, Sand

Unsaturated zone 5 total Bounded NUREG/CR-6697 AS. C, Table
porosity 0.4 P 2 S Normal 0.43 0.06 0.2446 0.6154 3.2-1, Sand
Unsaturated zone 5 Bounded NUREG/CR-6697 AS. C, Table
effective porosity 0.2 P 2 S Normal 0.383 0.061 0.195 0.572 3.3-1, Sand
Unsaturated zone 5 field
capacity 0.2 P 3 D 0.2 NR NR NR NA RESAAD default
Unsaturated zone 5 NUREG/CR-6697 ASt. C, Table
hydraulic conductivity m/yr 10 P 2 S Beta 110 5870 1.398 1.842 3.4-1, Sand
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution' 1 2 3 4 Basis

Unsaturated zone 5 soil- Bounded NUREG/CR-6697 Att. C, Table
specific b parameter 5.3 P 2 S lognormal-n -0.0253 0.216 0.501 1.9 3.5-1, Sand

Truncated NUREG/CR-6697 Att. C,
Ac-227 cm

3
/g 20 P 1 S lognormal-n 6.72 3.22 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 ASt. C,

Pa-231 cm /9 50 P 1 S lognormal-n 5.94 3.22 0.001 0.999 Section 3.9, Table 3.9-1
Truncated NUREG/CR-6697 ASt. C,

Pb-210 cm
3
/g 100 P 1 S lognormal-n 7.78 2.76 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
Ra-226 cm

3
/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 ASt. C,
Ra-228 cm

3
/g 70 P 1 S lognormal-n 8.17 1.7 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 ASt. C,
Th-228 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREGJCR-6697 ASt. C,
Th-230 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C.
Th-232 cm

3
/g 60000 P 1 S lognormal-n 8.68 3.62 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREGJCR-6697 ASt. C,
U-234 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 Att. C,
U-235 cm

3
/g 50 P I S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG-CR-6697 Aft. C,

U-236 cm
3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Truncated NUREG/CR-6697 ASt. C,
U-238 cm

3
/g 50 P 1 S lognormal-n 4.84 3.13 0.001 0.999 Section 3.9, Table 3.9-1

Transpo~rt Factoir.Optlon&-wi :~/ 2 ~ ~4i' ____ ___________

RESRAD default, parameter is
not used for calculation of

distribution coefficients. Value of
0 not used for calculation of

Leach rate 1/yr 0 P 3 D 0 NR NR NR NR distribution coefficients.
Value used for Uranium nuclides

Solubility limit mol/L 0 P 3 D 2.94E-06 NA NR NR NR only
RESRAD default, parameter not
used for calculation of

Use plant/soil ratio Check box Yes/No NA 3 NA No NR NR NR NR distribution coefficients.

Inhalation rate m /yr 8400 M, B 3 D 11400 NR NR NR NR RESRAD Manual, Table 2.3
Mass loading for Continuous NUREG/CR-6697 Att. C,
inhalation g/m

3  
0.0001 P, B 2 S linear Section 4.6

Exposure duration yr 30 B 3 D 25 NR NR NR NA RESRAD Manual, Table 2.3
Indoor dust filtration factor
(shielding factor, NUREG/CR-6697 ASt. C,
inhalation) 0.4 P.B 2 S Uniform 0.15 0.95 - - Section 7.1
Shielding factor, external Bounded NURUEG/CR-6697 ASt. C,
gamma 0.7 P 2 S lognormal-n -1.3 0.59 0.044 1 Section 7. 10
Indoor time fraction 0.5 B 3 D 0.17 NR NR NR NR RESRAD Manual, Table 2.3
Outdoor (on site) time
fraction 0.25 B 3 0 0.06 NR NR NR NR RESRAD Manual, Table 2.3
Shape of the Shape representative of pond
contaminated zone 1 P 3 D Non-circular NR NR NR NR (rectangular)
Ingestion,. ,.< .Dietar y ./)ZiK•y.: '.< .:. .> ;._._;______________:________
Fruit, vegetable, and Pathway suppressed for
grain consumption rate kg/yr 160 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Leafy vegetable Pathway suppressed for
consumption kg/yr 14 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for

Milk consumption L'yr 92 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Meat and poultry Pathway suppressed for
consumption kg/yr 63 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Fish consumption rate kg/yr 5.4 M, B 3 NA Not used NR NR NR NR industrial worker scenario
Other seafood Pathway suppressed for
consumption rate kg/yr 0.9 M, B 3 NA Not used NR NR NR NR industrial worker scenario

AESRAD Manual, Table 2.3
based on EPA suggested value

Soil ingestion rate g/yr 36.5 M, B 2 D 36.5 NR NR NR NR of 100 mg/day
[IUREG/CR-5512, V3

Drinking water intake L/yr 510 M. B 2 D 478.5 NR NR NR NR Table 6.87

4 of 9



Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type
1  

Prority
2 

Treatment
3  

Distribution' 1 2 3 4 Basis
RESRAD default, all drinking

Contamination fraction of water assumed from
drinking water I B, P 3 NA 1 NR NR NR NR groundwater
Contamination fraction of Pathway suppressed for
household water 1 B. P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
livestock water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
irrigation water I B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
aquatic food 0.5 B, P 2 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
plant food -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
meat -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
milk -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Ingestiont, Non-Oietary> ____ ' >?

Livestock fodder intake Pathway suppressed for
rate for meat kg/d 68 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock fodder intake Pathway suppressed for
rate for milk kg/d 55 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for meat iUd 50 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for milk L/d 160 M 3 NA Not used NR NR NR NR industrial worker scenaro

Pathway suppressed for
Livestock soil intake kg/d 0.5 M 3 NA Not used NR NR NR NR industrial worker scenario
Mass loading for foliar Pathway suppressed for
deposition g/m

3  
1.00E-04 P 3 NA Not used NR NR NR NR industrial worker scenario

NUREGICR-6697 Att. C,
Depth of soil mixing layer m 0.15 P 2 S Triangular 0 0.15 0.6 Section 3.12

Pathway suppressed for
Depth of roots m 0.9 P 1 NA Not used NR NR NR NR industrial worker scenario

RESRAD default, all drinking
Drinking water fraction water assumed from
from groundwater 1 B, P 3 D 1 NR NH NR NR groundwater

Household water fraction Parameter applies to Radon
from groundwater 1 B, P 3 NA Not used NR NR NR NR Only.
Livestock water fraction Pathway suppressed for
from groundwater 1 B, P 3 NA Not used NH NR NR NR industrial worker scenario
Irrigation fraction from Pathway suppressed for
groundwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
non-leafy plants kg/m

2  
0.7 P 2 NA Not used NR NR NR NR industrial worker scenario

Wet weight crop yield for Pathway suppressed for
leafy plants kg/m

2  
1.5 P 3 NA Not used NR NR NR NR industrial worker scenario

Wet weight crop yield for Pathway suppressed for
fodder kg/m

2  
1.1 P 3 NA Not used NR NR NR NR industrial worker scenario

Growing season for non- Pathway suppressed for
leafy vegetables yr 0. 17 P 3 NA Not used NR NR NR NHR industrial worker scenario
Growing season for leafy Pathway suppressed for
vegetables yr 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for Pathway suppressed for
fodder yr 0.08 P 3 NA Not used NR NR NR NR induastrial worker scenario
Translocation factor for Pathway suppressed for
non-leafy vegetables 0.1 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
leafy vegetables I P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
fodder 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario

5 of 9



Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Wet foliar interception
traction for leafy Pathway suppressed for
vegetables 0.25 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Weathering removal Pathway suppressed for
constant for vegetation 1/yr 20 P 2 NA Not used NR NR NR NR industrial worker scenario

Specila Radlonucflides (C-14) ~ . .. 4V

,C-12 concentration in Applicable for C-14 exposure
water •cm3 2.OOE-05 P 3 NA Not used NR NR NR NR only
C- 12 concentration in Applicable for C-14 exposure
contaminated soil t_/9 3.OOE-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from soil - 2.00E-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from air 0.98 P 3 NA Not used NR NR NR NR only
CnD14 evasion layer Applicable for C-14 exposure
thickness in soil m 0.3 P 2 NA Not used NR NR NR NR only
C-14 evasion flux rate Applicable for C-14 exposure
from soil 1/s 7.00E-07 P 3 NA Not used NR NR NR NR only
0-12 evasion flux rate Applicable for C-14 exposure
from soil 1/s 1.00E-10 P 3 NA Not used NR NR NR NR only
Fraction of grain in beef Applicable for C-14 exposure
cattle feed 0.8 B 3 NA Not used NP NR NR NR only
Fraction of grain in milk Applicable for C-14 exposure
cow feed - 0.2 B 3 NA Not used NA NR NR NR only
Stdarsie:Tmesb0f, Contaminated.Foodst .ff,,,5 .' . : , ,
Storage time for fruits,
non-leafy vegetables, and Pathway suppressed for
grain d 14 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for leafy Pathway suppressed for
vegetables d 1 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for milk d I B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for meat d 20 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for

Storage time for fish d 7 B 3 NA Not used NR NR NR NR industrial worker scenario

Storage time for Pathway suppressed for
crustacea and mollusks d 7 B 3 NA Not used NR NA NR NR industrial worker scenario
Storage time for well Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for surface Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for livestock Pathway suppressed for
fodder d 45 B 3 NA Not used NR NR NR NR industrial worker scenaro

Thickness of building Applicable for Radon exposure
foundation m 0.15 P 3 NA Not used NR NR NR NR only
Bulk density building Applicable for Radon exposure
foundation g/m

3  
2.4 P 3 NA Not used NA NR NR NR only

Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NR NR NAR NR only
Total porosity of building Applicable for Radon exposure
foundation 0.1 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of building foundation 0.03 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in cover Applicable for Radon exposure
material m/s 2.OOE-06 P 3 NA Not used NR NA NR NR only
Radon diffusion
coefficient in foundation Applicable for Radon exposure
material mis 3.OOE-07 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in Applicable for Radon exposure
contaminated zone soil m/s 2.OOE-06 P 3 NA Not used NR NR NR NR only
Radon vertical dimension Applicable for Radon exposure
of mixing m 2 P 3 NA Not used NR NR NR NR only
Average building air Applicable for Radon exposure
exchange rate 1/hr 0.5 P. B 3 NA Not used NA NR NR NR only
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution

RESPAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
Applicable for Radon exposure

Building (room) height m 2.5 P 3 NA Not used NR NR NR NR only
Building interior area Applicable for Radon exposure

factor 0 P 3 NA Not used NR NR NR NR only
Building depth below Applicable for Radon exposure
ground surface m -1 P 3 NA Not used NR NR NR NR only

Radon-222 emanation Applicable for Radon exposure
coefficient 0.25 P 3 NA Not used NR NR NR NR only

Padon-220 emanation Applicable for Radon exposure
coefficient 0.15 P 3 NA Not used NR NR NR NR only

Risk Cdnverlon.PFactors • .. " ,". "
(risklyry Nuclide

Slope factor - external (pCi/g) specific M 3 NA Not used NR NR NR NR RESRAD Default
Nuclide

Slope factor - inhalation rislkpCi specific M 3 NA Not used NR NR NR NR RESRAD Default
Nuclide

Slope factor- ingestion risspCi specific M 3 NA Not used NR NR NR NR RESRAD Default

linhalation dose conversion factors.,Ž. :2 > 2 :2: : ;,>•2 >.: > . .'. 2, 22 ' : ;:.,o-227 mrem/pCi 6.7 M 3 D 6.7 NR NR NR NR FGR-11, RESRAD Library
Ua-23! mrernpCi 1.28 M 3 D 1.28 NR NR NR NR FGR-11, RESRAD Library
Pb-210 mrerm/pCi 0.0136 M 3 D 0.0136 NR NR NR NR FGR-11, RESRAD Library
Pa-226 mremlpCi 0.00858 M 3 D 0.00858 NR NR NR NR FGR-11, RESRAD Library
Ra-228 mrem/pCi 0.00477 M 3 D 0.00477 NR NR NR NR FGR-11, RESRAD Library
Th-228 mrem/pCi 0.342 M 3 D 0.342 NR NR NR NR FGR-l1, RESRAD Library
1h-230 mrenrn/pCi 0.326 M 3 D 0.326 NR NR NR NR FGR-l1, RESRAD Library

Th-232 mrem/pCi 1,64 M 3 D 1.64 NR NR NR NR FGR-11, RESRAD Library
U-234 mrem/pCi 0.132 M 3 D 0.132 NR NR NR NR FGR-11, RESRAD Library
U-235 mrem/pCi 0.123 M 3 D 0.123 NR NR NR NR FGR-1 I, RESRAD Library
U-236 mrem/pCi 0,125 M 3 D 0,125 NR NR NR NR FGR-1 1, RESRAD Library
U-238 mrem/pCi 0.118 M 3 D 0.118 NR NR NR NR FGRO11, RESRAD Library

Ac-227 mrern/pCi 0.0141 M 3 D 0.0141 NR NR NR NR FGR-1 1, RESRAD Library

Pa-231 mrem/pCi 0.0106 M 3 D 0.0106 NR NR NR NR FGR-11, RESRAD Library
Pb-21 0 mrem/pCi 0.00537 M 3 D 0.00537 NR NR NR NR FGR-1 1, RESRAD Library
Ra-226 mram/pCi 0.00132 M 3 D 0.00132 NR NR NR NR FGR-1 1, RESRAD Library
Ra-228 mrem/pCi 0.00144 M 3 D 0.00144 NR NR NR NR FGR-1 1, RESRAD Library

Th-228 mrem/pCi 0.00039F M 3 D 0.000396 NR NR NR NR FGR- 1, RESRAD Library
Th-230 mrem/pCi 0.000548 M 3 D 0.000548 NA NR NR NR FGR-1 1, RESRAD Library
Th-232 mren/pCi 0.00273 M 3 D 0.00273 NR NR NR NR FGR-1 1, RESRAD Library
U-234 mrerr/pli 30,000283 M 3 D 0.000283 NR NR NR NR FGR-! 1, RESRAD Library

J-3 rmpý .000266 M 3 D 0.000266 NR NR NR NR FGR-f 1, RESRAD Library
U-2368 mram/pCi 0.000269 M 3 D 0.000269 NR NR NR NR FGR-11, RESRAD Library

U-238 mrem/pCi 0.000255 M 3 D 0.000255 NR NR NR NR FGR-iu11 RESRAD Library

Pathway suppressed for
Ac-227 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Pa-231 0.01 P 1 NA Notused NR NR NR NP industrial worker scenario

Pathway suppressed for
Pb-210 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Ra-226 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Ra-228 0.04 P 1 NA Not used NR NP NR NR industrial worker scenario

Pathway suppressed for
Th-228 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Th-230 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Th-232 0.001 P I NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
U-234 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
U-235 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
U-236 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
U-238 0.0025 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for

Ac-227 (pCi/d) 0.00002 P 2 NA Not used NR NR NP NR industrial worker scenario
(pCifkg)/ Pathway suppressed for

Pa-231 (pCi/d) 0,005 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCi/kgy -F N RIathway suppressed for

FPb-21 0 (pCi/d) 0.0008 1P 1 2 NA Not used NR IR N NR ndustrial worker scenario
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority' Treatment
3  

Distribution' 1 2 3 4 Basis
(pCi/kgY Pathway suppressed for

Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVkgY Pathway suppressed for

Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-228 (pCi'd) 0.0001 P 2 NA Not used NR NR NR NR industriat worker scenario
(pCikg)/ Pathway suppressed for

Th-230 (pCi/d) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)y Pathway suppressed for

Th-232 (pCVd) 0.0001 P 2 NA Not used NA NA NR NR industrial worker scenario
(pCi/kgY Pathway suppressed for

U-234 (pCVd) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-235 (pCVd) 0.00034 P 2 NA Not used NR NR NR NR industdal worker scenario
(pCVkg)/ Pathway suppressed for

U-236 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kgy Pathway suppressed for

U-238 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industral worker scenario

(pCVLY Pathway suppressed for
Ac-227 (pCi/d) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ . Pathway suppressed for
Pa-231 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVL)/ Pathway suppressed for
Pb-210 (pCi/d) 0.0003 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/LY Pathway suppressed for
Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC(L)/ Pathway suppressed for
Th-228 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/LY Pathway suppressed for
Th-230 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/LY Pathway suppressed for
Th-232 (pC•fd) 0.000005 P 2 NA Not used NA NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for
U-234 (pCi/d) 0.0006 P 2 NA Not used NR NA NR NR industrial worker scenario

(pCVLY Pathway suppressed for
U-235 (pCi/d) 0.0006 P 2 NA Not used NAR NR NR NA industrial worker scenario

(pCiILY Pathway suppressed for
U-236 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenado

(pCi/L)/ Pathway suppressed for
U-238 (pCVd) 0.0006 P 2 NA Not used NR NR NA NR industrial worker scenario

BloaicurulAtlon factor forfi'esh< '~ ____ 7s. » .A 7.7 7
(pCGggy Pathway suppressed for

Ac-227 (pCi/L) 15 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Pa-231 (pCilL) 10 P 2 NA Not used NR NA NR NR industrial worker scenario
(pCVkgy Pathway suppressed for

Pb-210 (pCi/L) 300 P 2 NA Not used NR NR NA NR industrial worker scenario
(pCikg)/ Pathway suppressed for

Ra-226 (pCi/L) 50 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

Ra-228 (pCiIL) 50 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCilkg)/ Pathway suppressed for

Th-228 (pCi/L) 100 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-230 (pCi/L) 100 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCilkgy Pathway suppressed for

Th-232 (pCi/L) 100 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)y Pathway suppressed for

U-234 (pCiVL) 10 P 2 NA Notused NR NR NR NR industrial worker scenario
(pCilkg)I Pathway suppressed for

U-235 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-236 (pCVL) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-238 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
BtloacCumultitonflactor fo r 'nstacee epd~mollusks ~ ~ .K 7 ~,,. ~ &..:. ..

(pCi/kg)/ Pathway suppressed for
Ac-227 (pCVL) 1000 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCVkgy Pathway suppressed for
Pa-231 (pCi/L) t10 P 3 NA Not used NR NR NR NR industrial worker scenario

(pCi/kg)/ Pathway suppressed for
Pb-210 (pCi/L) 100 P 3 NA Not used NR NR NR NR industrial worker scenario
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Table E-1
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Probabilistic Sensitivity Analysis Input Summary

Distribution Distribution Distribution Distribution
RESRAD Value or Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Distribution4 1 2 3 4 Basis
(pCi/kg)/ Pathway suppressed for

Ra-226 (pCVL) 250 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

Ra-228 (pCi/L) 250 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

Th-228 (pCVL) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

Th-230 (pCVL) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

Th-232 (pCi/L) 500 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-234 (pCOiL) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

U-235 (pCi/L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-236 (pCVL) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pCi/kg)/ Pathway suppressed for

U-238 (pCVL) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
t'i-aplhids Paramneters,., ~ -~' B,,~ <~ ~ ' v. < - ~ ~ '4 L~~; .4~

Value greater than default
Number of points 32 NA NA NA 1024 NR NR NR NR provides more evaluation points
Spacing Log NA NA NA Log NA NR NR NR RESRAD Default

Masimum number of 1
points for dose J 17 NA NA NA 17 NR NR NR NR RESRAD Default

Notes:
'P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, Alt. A, Table 2.1). 21 = high priority, 2 = medium priority, 3 = low priority (NUREG/CR-6697, Alt. B, Table 4.2)

3D = deterministic, S = stochastic
"Distribution Statistical Parameters:

Lognormal-n: 1 = mean, 2 = standard deviation
Bounded lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Truncated lognormal-n: 1 = mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile
Bounded normal: 1 = mean, 2 = standard deviation, 3 = lower limit, 4 = upper limit
Beta: 1 = minimum, 2 = maximum, 3 = P-value, 4 = 0-value
Triangular: 1 = minimum, 2 = mode (most likely), 3 = maximum
Uniform: 1 = minimum, 2 = maximum
Continuous logarithmic: RESRAD default statistical parameters
Continuous linear: RESRAD default statistical parameters
NR = not required

Additional Sensitivity Analysis Data:
Sampling Technique = Latin Hypercube
Random Seed = 1000
Number of observations = 300
Number of repetitions = 1
Grouping of Correlations = correlated or uncorrelated
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Table E-2
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume(') Volume(2) Area(1 ) Area CZ Area(3) Length(4) Width(4" Thickness(5 ) Thickness(1 )

Pond (ft3) (ft3) (ft3) (ft2 ) (m2) (m2) (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

Notes: ( Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table E-3
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration (pCi/g)
Corrected for 5% Corrected for

Radionuclide Average Dry Bulking Factor % Solids
Protactinium 231 0.15 0.14 0.07
Radium 226 0.69 0.66 0.34
Thorium 228 0.07 0.06 0.03
Thorium 230 1.66 1.58 0.83
Thorium 232 0.05 0.05 0.03
Uranium 234 237.77 225.89 118.57
Uranium 235 10.24 9.73 5.11
Uranium 236 5.84 5.55 2.91
Uranium 238 246.05 233.75 122.69

% Solids: 52.49%



Table E-4
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.00E-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table E-5
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Average
Bulk Density Bulk Density

Pond Sample ID (g/ml) (g/ml)
B B- 18 Lower 1.6
B B-18 Upper 1.7
B B-19 Upper 1.4
B B-26 Lower 1.6 -

B _ 1.575
C C-2 1.6 _

C C-5 1.7
C C-19 Lower 1.6
C C-19 Upper 1.5 -
C - 1.6
D D-8 Lower 1.5 -
D D-8 Upper 1.6
D D-10 Lower 1.4
D D-10 Upper 1.5
D D-17 Lower 1.5

D D-17 Upper 1.6
D D-26 Lower 1.8 -
D D-26 Upper 1.9

D _ 1.6
E E-65 Lower 1.3
E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2
E E-97 Upper 1.1
E E-103 Lower 1.7
E E-103 Upper 1.7
E _ 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"



APPENDIX F

Pond B RESRAD Probabilistic Sensitivity Analysis Uncertainty Output



Table F-1
Honeywell Metropolis Works

Pond B Dose Assessment
Probabilistic Sensitivity Analysis Results

Cumulative
Density Function Deterministic

Description of Probabilistic Variable Significance Coefficient Value Value
Density of cover material 1 -0.9 25% 1.571
Cover erosion rate 26 0.1 50% 1.05E-04
Contaminated zone erosion rate 85 0.04 50% 3.49E-05
Contaminated zone total porosity 66 0.05 50% 0.41
Contaminated Zone B parameter 106 -0.01 50% 1.35
Evapotranspiration coefficient 6 -0.18 50% 0.62
Density of saturated zone 75 -0.05 50% 1.510
Saturated zone total porosity 118 0.01 50% 0.43
Saturated zone effective porosity 5 -0.18 50% 0.38
Saturated zone hdraulic conductivity 50 -0.07 50% 2500.0
Saturated Zone B parameter 10 -0.15 50% 0.97
Density of Unsaturated Zone 1 8 -0.16 50% 1.695

Total Porosity of Unsaturated Zone 1 12 0.15 50% 0.360
Effective Porosity of Unsaturated Zone 1 20 -0.12 50% 0.289
b Parameter of Unsaturated Zone 1 74 -0.05 50% 9.870
Density of Unsaturated Zone 2 123 0 50% 1.563
Total Porosity of Unsaturated Zone 2 27 0.1 50% 0.409
Effective Porosity of Unsaturated Zone 2 103 -0.02 50%/6 0.35
Hydraulic Conductivity of Unsaturated Zone 2 51 -0.07 50% 1024.76
b Parameter of Unsaturated Zone 2 45 0.08 50% 1.35
Density of Unsaturated Zone 3 108 0.01 50% 1.510
Total Porosity of Unsaturated Zone 3 64 0.06 50% 0.430
Effective Porosity of Unsaturated Zone 3 114 -0.01 50% 0.383
Hydraulic Conductivity of Unsaturated Zone 3 44 -0.08 50% 2495.4
b Parameter of Unsaturated Zone 3 58 0.05 50% 0.97
Density of Unsaturated Zone 4 67 0.05 500/6 1.562
Total Porosity of Unsaturated Zone 4 37 0.09 50% 0.389
Effective Porosity of Unsaturated Zone 4 14 -0.14 50% 0.318
Hydraulic Conductivity of Unsaturated Zone 4 91 -0.03 50% 1021.1
b Parameter of Unsaturated Zone 4 94 -0.02 50% 1.35
Density of Unsaturated Zone 5 49 0.07 50% 1.510
Total Porosity of Unsaturated Zone 5 42 0.08 50% 0.430
Effective Porosity of Unsaturated Zone 5 48 0.08 50% 0.383
Hydraulic Conductivity of Unsaturated Zone 5 89 -0.03 50% 2493.6
b Parameter of Unsaturated Zone 5 11 0.15 50% 0.97
Mass loading for inhalation 109 -0.01 50% 2.35E-05
Indoor dust filtration factor 53 0.07 50% 0.547
External gamma shielding factor 13 0.14 50% 0.269
Depth of soil midng layer 78 0.04 50%/6 0.231
Kd of Ac-227 in Contaminated Zone 112 -0.01 50% 824.5
Kd of Ac-227 in Unsaturated Zone 1 86 0.03 50% 818.4
Kd of Ac-227 in Unsaturated Zone 2 56 -0.07 50% 828.4
Kd of Ac-227 in Unsaturated Zone 3 25 -0.11 50% 825.1
Kd of Ac-227 in Unsaturated Zone 4 40 -0.09 50% 809.7
Kd of Ac-227 in Unsaturated Zone 5 21 -0.11 50% 814.7
Kd of Ac-227 in Saturated Zone 24 -0.11 50% 810.4
Kd of Pa-231 in Contaminated Zone 17 0.12 50% 374.3
Kd of Pa-231 in Unsaturated Zone 1 92 -0.03 50% 370.7
Kd of Pa-231 in Unsaturated Zone 2 34 -0.09 50% 375.1
Kd of Pa-231 in Unsaturated Zone 3 35 0.09 50% 375.3
Kd of Pa-231 in Unsaturated Zone 4 32 -0.1 50% 378.2
Kd of Pa-231 in Unsaturated Zone 5 88 -0.03 50% 375.6
Kd of Pa-231 in Saturated Zone 93 -0.02 50% 378.4
Kd of Pb-210 in Contaminated Zone 77 0.04 50% 2373.8
Kd of Pb-210 in Unsaturated Zone 1 80 0.04 50% 2347.3
Kd of Pb-21 0 in Unsaturated Zone 2 62 -0.06 50% 2361.6
Kd of Pb-210 in Unsaturated Zone 3 73 0.05 50% 2356.9
Kd of Pb-210 in Unsaturated Zone 4 95 0.02 50% 2352.1
Kd of Pb-210 in Unsaturated Zone 5 83 -0.04 50% 2379.9
Kd of Pb-210 in Saturated Zone 104 -0.02 50% 2360.3
Kd of Ra-226 in Contaminated Zone 47 -008 50% 3501.2
Kd of Ra-226 In Unsaturated Zone 1 87 -0.03 50% 3506.5
Kd of Ra-226 in Unsaturated Zone 2 61 0.08 50% 3505.6



Table F-1
Honeywell Metropolis Works
Pond B Dose Assessment

Probabilistic Sensitivity Analysis Results

Cumulative
Density Function Deterministic

Description of Probabilistic Variable Significance Coefficient Value Value
Kd of Ra-226 in Unsaturated Zone 3 101 0.02 50% 3522.8
Kd of Ra-226 in Unsaturated Zone 4 99 0.02 50% 3484.6
Kd of Ra-226 in Unsaturated Zone 5 68 0.05 50% 3495.8
Kd of Ra-226 in Saturated Zone 116 -0.01 50% 3529.3
Kd of Ra-228 in Contaminated Zone 96 -0.02 50% 3489.5
Kd of Ra-228 in Unsaturated Zone 1 110 0.01 50% 3507.0
Kd of Ra-228 In Unsaturated Zone 2 54 0.07 50% 3521.8
Kd of Ra-228 In Unsaturated Zone 3 63 0.06 50% 3513.0
Kd of Ra-228 in Unsaturated Zone 4 23 -0.11 50% 3504.5
Kd of Ra-228 in Unsaturated Zone 5 52 0.07 50% 3483.8
Kd of Ra-228 in Saturated Zone 18 0.12 50% 3521.4
Kd of Th-228 in Contaminated Zone 102 0.02 50% 5883.2
Kd of Th-228 in Unsaturated Zone 1 111 -0.01 50% 5736.1
Kd of Th-228 in Unsaturated Zone 2 71 -0.05 50% 5825.4
Kd of Th-228 in Unsaturated Zone 3 97 0.02 50% 5786.3
Kd of Th-228 in Unsaturated Zone 4 30 -0.1 50% 5774.7
Kd of Th-228 in Unsaturated Zone 5 79 -0.04 50% 5784.1
Kd of Th-228 in Saturated Zone 122 0 50% 5828.0
Kd of Th-230 in Contaminated Zone 36 -0.09 50% 5770.7
Kd of Th-230 in Unsaturated Zone 1 33 0.09 50% 5842.5
Kd of Th-230 in Unsaturated Zone 2 72 -0.05 50% 5842.8
Kd of Th-230 in Unsaturated Zone 3 76 -0.04 50% 5882.2
Kd of Th-230 in Unsaturated Zone 4 29 0.1 50% 5778.8
Kd of Th-230 in Unsaturated Zone 5 41 -0.09 50% 5859.6
Kd of Th-230 in Saturated Zone 100 0.02 50% 5849.2
Kd of Th-232 in Contaminated Zone 3 0.21 50% 5770.9
Kd of Th-232 in Unsaturated Zone 1 16 -0.13 50% 5808.9
Kd of Th-232 in Unsaturated Zone 2 4 0.18 50/ 5744.2
Kd of Th-232 in Unsaturated Zone 3 31 -0.1 50% 5769.1
Kd of Th-232 In Unsaturated Zone 4 117 -0.01 50%/6 5778.8
Kd of Th-232 in Unsaturated Zone 5 43 -0.08 50% 5822.9
Kd of Th-232 in Saturated Zone 107 0.01 50% 5884.1
Kd of U-234 in Contaminated Zone 82 0.04 50% 123.5
Kd of U-234 in Unsaturated Zone 1 22 0.11 50% 126.1
Kd of U-234 in Unsaturated Zone 2 60 0.06 50% 124.2
Kd of U-234 in Unsaturated Zone 3 55 -0.07 50% 124.2
Kd of U-234 in Unsaturated Zone 4 59 -0.06 50% 124.7
Kd of U-234 in Unsaturated Zone 5 119 -0.01 50% 125.7
Kd of U-234 in Saturated Zone 28 -0.1 50% 126.4
Kd of U-235 In Contaminated Zone 2 -0.5 25% 15.2
Kd of U-235 in Unsaturated Zone 1 84 -0.04 50% 125.8
Kd of U-235 in Unsaturated Zone 2 39 -0.09 50% 123.3
Kd of U-235 in Unsaturated Zone 3 19 0.12 50% 125.9
Kd of U-235 in Unsaturated Zone 4 70 0.05 50% 124.9
Kd of U-235 in Unsaturated Zone 5 113 -0.01 50% 124.7
Kd of U-235 in Saturated Zone 98 -0.02 50% 124.4
Kd of U-236 in Contaminated Zone 46 -0.08 50% 123.9
Kd of U-236 In Unsaturated Zone 1 57 0.06 50% 124.0
Kd of U-236 in Unsaturated Zone 2 69 0.05 50% 123.8
Kd of U-236 in Unsaturated Zone 3 121 0 50% 123.9
Kd of U-236 in Unsaturated Zone 4 105 -0.01 50%/0 124.0
Kd of U-236 in Unsaturated Zone 5 9 -0.16 50% 125.9
Kd of U-236 In Saturated Zone 81 -0.04 50% 125.8
Kd of U-238 In Contaminated Zone 38 -0.09 50%/6 124.0
Kd of U-238 in Unsaturated Zone 1 115 0.01 50% 123.8
Kd of U-238 in Unsaturated Zone 2 90 0.03 50% 124.5
Kd of U-238 in Unsaturated Zone 3 15 -0.13 500/6 1 23.4
Kd of U-238 in Unsaturated Zone 4 120 0 W/6 124.0
Kd of U-238 in Unsaturated Zone 5 65 0.06 50% 126.2
KdofU-23in Saturated Zone 7 0.17 50% 124.3



APPENDIX G

Pond C RESRAD Probabilistic Sensitivity Analysis Uncertainty Output



Table G-1
Honeywell Metropolis Works

Pond C Dose Assessment
Probabilistic Sensitivity Analysis Results

Cumulative Density Deterministic
Description of Probabilistic Variable Significance Coefficient Function Value Value

Tensity of cover material 1 -OAS 25% 1.571
;over erosion rate 3 028 75% 1.42E-04
;ontaminated zone erosion rate 72 0.04 50% 3.49E-05
;ontaminated zone total porosity 114 -0.01 50% 0.41
Contaminated Zone b parameter 58 -0.06 50% 1.35
Evapotranspiration coefficient 31 -0.1 50% 0.62
)ensity of saturated zone 54 -0.06 50% 1.510
;aturated zone total porosity 34 -0.09 50% 0.43
Saturated zone effective porosity 15 -0.13 50% 0.38
Saturated zone hydraulic conductivity 28 -0.11 50% 2500.0
Saturated Zone b parameter 45 -0.07 50% 0.97
)ensity of Unsaturated Zone 1 5 -0.2 50% 1.695
Total Porosity of Unsaturated Zone 1 4 0.2 50% 0.360
Effective Porosity of Unsaturated Zone 1 22 -0.12 50% 0.289
) Parameter of Unsaturated Zone 1 63 0.05 50% 9.870
)ensity of Unsaturated Zone 2 97 0.02 50% 1.563
Total Porosity of Unsaturated Zone 2 9 0.14 50% 0.409
Effective Porosity of Unsaturated Zone 2 46 0.07 50% 0.35
Hydraulic Conductivity of Unsaturated Zone 2 37 -0.08 50% 1024.76
Y Parameter of Unsaturated Zone 2 110 -0.01 50% 1.35
)ensity of Unsaturated Zone 3 27 0.11 50% 1.510
Total Porosity of Unsaturated Zone 3 74 0.04 50%/6 0.430
Effective Porosity of Unsaturated Zone 3 106 -0.01 500/6 0.383
-Idraulic Conductivity of Unsaturated Zone 3 6 -0.16 50% 2495.4
) Parameter of Unsaturated Zone 3 71 0.04 50% 0.97
)ensity of Unsaturated Zone 4 116 0 50% 1.562
Total Porosity of Unsaturated Zone 4 77 0.03 50% 0.389
Effective Porosity of Unsaturated Zone 4 10 -0.14 50% 0.318
Hyraulic Conductivity of Unsaturated Zone 4 82 0.03 50% 1021.1
) Parameter of Unsaturated Zone 4 99 0.01 50%/6 1.35
)ensityof Unsaturated Zone 5 121 0 50% 1.510
rotal Porosity of Unsaturated Zone 5 84 0.03 50% 0.430
Effective Porosity of Unsaturated Zone 5 101 0.01 50% 0.383
Hydraulic Conductivity of Unsaturated Zone 5 91 -0.02 50% 2493.6
b Parameter of Unsaturated Zone 5 32 0.09 50% 0.97
Mass loading for inhalation 119 0 50% 2.35E-05
ndoor dust filtration factor 109 -0.01 50% 0.547
Extemal gamma shielding factor 16 0.13 50% 0.269
)epth of soil mixing layer 55 -0.06 50% 0.231
(d of Ac-227 in Contaminated Zone 68 0.04 50% 824.5
(d of Ac-227 in Unsaturated Zone 1 111 -0.01 50% 818.4
(d of Ac-227 in Unsaturated Zone 2 14 -0.13 50% 828.4
(d of Ac-227 in Unsaturated Zone 3 56 -0.06 50% 825.1
Kd of Ac-227 in Unsaturated Zone 4 8 -0.15 50% 809.7
<d of Ac-227 In Unsaturated Zone 5 13 -0.13 50% 814.7
(d of Ac-227 in Saturated Zone 92 -0.02 50% 810.4
Kd of Pa-231 in Contaminated Zone 65 0.05 50% 374.3
<d of Pa-231 i
(d of Pa-231 i
Kd of Pa-231 i
Kd of Pa-231 i
Kd of Pa-231 i
Kd of Pa-231 i

e
e
e

)n
e

1 64 0.05 50% 370.7
2 61 -0.05 50% 375.1
3 67 0.04 50%/6 375.3
4 11 -0.14 50% 378.2
5 42 -0.08 50% 375.6

30 0.1 50% 378.4
Le 60 004 50/ 2373.8
1 78 0.03 50% 2347.3

Kd of PI
KdofR
Kd of PI d Zone 2 -0(04 50%

Kd of PI
Kd of PI

J Zone 3 81 0.03 50% 2356.9
J Zone 4 361 -0.08 50% 2352.1

Kd of Pb-210 in Unsaturated Zone 5 -0.04 50% 2379.9
Kd of Pb-210 in E
Kd of Ra-226 in (

i Zone 35 -0.09 50% 2360.3

Kd of Ra-226 in t
Kd of Ra-226 in I

e 1231 01 50% 3501.2
1 941 0.021 50% 3506.5
2 481 0.071 50% 3505.6



Table G-1
Honeywell Metropolis Works
Pond C Dose Assessment

Probabilistic Sensitivity Analysis Results

Cumulative Density Deterministic
Description of Probabilistic Variable Significance Coefficient Function Value Value

Kd of Ra-226 in Unsaturated Zone 3 57 0.06 50% 3522.8
Kd of Ra-226 in Unsaturated Zone 4 38 -0.08 50% 3484.6
Kd of Ra-226 in Unsaturated Zone 5 117 0 50% 3495.8
Kd of Ra-226 in Saturated Zone 44 0.08 50% 3529.3
Kd of Ra-228 in Contaminated Zone 62 0.05 50% 3489.5
Kd of Ra-228 in Unsaturated Zone 1 96 0.02 50% 3507.0
Kd of Ra-228 in Unsaturated Zone 2 26 0.11 50% 3521.8
Kd of Ra-228 in Unsaturated Zone 3 87 0.02 50% 3513.0
Kd of Ra-228 in Unsaturated Zone 4 51 -0.07 50% 3504.5
Kd of Ra-228 in Unsaturated Zone 5 83 -0.03 50% 3483.8
Kd of Ra-228 in Saturated Zone 53 0.06 50% 3521.4
Kd of Th-228 in Contaminated Zone 100 0.01 50% 5883.2
Kd of Th-228 in Unsaturated Zone 1 108 0.01 50% 5736.1
Kd of Th-228 in Unsaturated Zone 2 103 -0.01 50% 5825.4
Kd of Th-228 in Unsaturated Zone 3 70 0.04 50% 5786.3
Kd of Th-228 in Unsaturated Zone 4 40 -0.08 50% 5774.7
Kd of Th-228 in Unsaturated Zone 5 89 -0.02 50% 5784.1
Kd of Th-228 in Saturated Zone 86 -0.03 50% 5828.0
Kd of Th-230 in Contaminated Zone 95 -0.02 50% 5770.7
Kd of Th-230 in Unsaturated Zone 1 90 -0.02 50% 5842.5
Kd of Th-230 in Unsaturated Zone 2 75 0.04 50% 5842.8
Kd of Th-230 in Unsaturated Zone 3 43 -0.08 50% 5882.2
Kd of Th-230 in Unsaturated Zone 4 41 0.08 50% 5778.8
Kd of Th-230 in Unsaturated Zone 5 79 0.03 50% 5859.6
Kd of Th-230 in Saturated Zone 39 0.08 50% 5849.2
Kd of Th-232 in Contaminated Zone 19 0.12 50% 5770.9
Kd of Th-232 in Unsaturated Zone 1 52 -0.07 50% 5808.9
Kd of Th-232 in Unsaturated Zone 2 29 0.1 50% 5744.2
Kd of Th-232 in Unsaturated Zone 3 115 -0.01 50% 5769.1
Kd of Th-232 in Unsaturated Zone 4 105 -0.01 50% 5778.8
Kd of Th-232 in Unsaturated Zone 5 23 -0.12 50% 5822.9
Kd of Th-232 in Saturated Zone 47 -0.07 50% 5864.1
Kd of U-234 in Contaminated Zone 85 -0.03 50% 123.5
Kd of U-234 in Unsaturated Zone 1 20 0.12 50% 126.1
Kd of U-234 in Unsaturated Zone 2 24 0.11 50% 124.2
Kd of U-234 in Unsaturated Zone 3 120 0 50% 124.2
Kd of U-234 in Unsaturated Zone 4 59 -0.06 50% 124.7
Kd of U-234 in Unsaturated Zone 5 25 -0.11 50% 125.7
Kd of U-234 in Saturated Zone 112 -0.01 50% 126.4
Kd of U-235 in Contaminated Zone 2 -0.6 50% 123.9
Kd of U-235 in Unsaturated Zone 1 88 0.02 50% 125.8
Kd of U-235 in Unsaturated Zone 2 93 0.02 50% 123.3
Kd of U-235 in Unsaturated Zone 3 60 0.06 50% 125.9
Kd of U-235 in Unsaturated Zone 4 73 0.04 50% 124.9
Kd of U-235 in Unsaturated Zone 5 80 0.03 50% 124.7
Kd of U-235 in Saturated Zone 98 0.02 50% 124.4
Kd of U-236 in Contaminated Zone 49 -0.07 50% 123.9
Kd of U-236 in Unsaturated Zone 1 33 0.09 50% 124.0
Kd of U-236 in Unsaturated Zone 2 118 0 50% 123.8
Kd of U-236 in Unsaturated Zone 3 122 0 50% 123.9
Kd of U-236 in Unsaturated Zone 4 50 -0.07 50% 124.0
Kd of U-236 in Unsaturated Zone 5 7 -0.16 50% 125.9
Kd of U-236 in Saturated Zone 113 -0.01. 50% 125.8
Kd of U-238 in Contaminated Zone 12 -0.14 50% 124.0
Kd of U-238 in Unsaturated Zone 1 17 0.12 50% 123.8
Kd of U-238 in Unsaturated Zone 2 107 0.01 50% 124.5
Kd of U-238 in Unsaturated Zone 3 21 -0.12 50% 123.4
Kd of U-238 in Unsaturated Zone 4 102 0.01 50% 124.0

Kd of U-238 in Unsaturated Zone 5 104 0.01 50% 126.2
IKd of U-238 in Saturated Zone 18 0.12 50% 124.3



APPENDIX H

Pond D RESRAD Probabilistic Sensitivity Analysis Uncertainty Output



Table H-1
Honeywell Metropolis Works

Pond D Does Assessment
Probabilistic Sensitivity Analysis Results

Cumulative Densi Deterministic
Description of Probabilistic Variable Significance Coefficient Function Value Value

)ensity of cover material 1 -0.96 25% 1.571
;over erosion rate 43 -0.07 50% 1.05E-04
;ontaminated zone erosion rate 71 -0.04 50% 3.49E-05
;ontaminated zone total porosity 15 0.11 50% 0.41
Contaminated Zone B parameter 55 0.06 50% 1.35
Evapotranspiration coefficient 68 0.05 50% 0.62
)ensity of saturated zone 120 0 50% 1.510
Saturated zone total porosity 100 -0.01 50% 0.43
Saturated zone effective porosity 5 -0.16 50% 0.38
Saturated zone hydraulic conductivity 37 -0.08 50% 2500.0
Saturated Zone b parameter 74 -0.04 50% 0.97
)ensity of Unsaturated Zone 1 16 -0.11 50% 1.695
Total Porosity of Unsaturated Zone 1 58 0.05 50% 0.360
Effective Porosity of Unsaturated Zone 1 19 0.1 50% 0.289
) Parameter of Unsaturated Zone 1 24 -0.1 50% 9.870
)ensity of Unsaturated Zone 2 95 -0.02 50% 1.563
Total Porosity of Unsaturated Zone 2 47 -0.06 50% 0.409
Effective Porosity of Unsaturated Zone 2 108 0.01 50% 0.35
Hydraulic Conductivity of Unsaturated Zone 2 111 -0.01 50% 1024.76
b Parameter of Unsaturated Zone 2 44 -0.07 50% 1.35
)ensity of Unsaturated Zone 3 112 -0.01 50% 1.510
Total Porosity of Unsaturated Zone 3 121 0 50% 0.430
Effective Porosity of Unsaturated Zone 3 50 -0.06 50% 0.383
iydraulic Conductivity of Unsaturated Zone 3 65 0.05 50% 2495.4
)Parameter of Unsaturated Zone 3 28 0.08 50% 0.97
)ensity of Unsaturated Zone 4 110 0.01 50% 1.562
Votal Porosity of Unsaturated Zone 4 41 0.07 50% 0.389
Effective Porosity of Unsaturated Zone 4 114 0 50% 0.318
Hlydraulic Conductivity of Unsaturated Zone 4 21 -0.1 50%/. 1021.1
b Parameter of Unsaturated Zone 4 105 -0.01 50% 1.35
)ensity of Unsaturated Zone 5 77 0.04 50% 1.510
rotal Porosity of Unsaturated Zone 5 9 0.14 50% 0.430
Effective Porosity of Unsaturated Zone 5 4 0.17 50% 0.383
lydraulic Conductivity of Unsaturated Zone 5 66 0.05 50% 2493.6
b Parameter of Unsaturated Zone 5 98 -0.01 50% 0.97
Aass loading for inhalation 75 0.04 50% 2.35E-05
ndoor dust filtration factor 25 -0,09 50% 0.547
External gamma shielding factor 2 0.46 75% 0.397
)epth of soil mixing layer 61 0-05 50% 0.231
(d of Ac-227 in Contaminated Zone 83 -0.03 50% 824.5
(d of Ac-227 in Unsaturated Zone 1 67 0.05 50% 818.4
(d of Ac-227 in Unsaturated Zone 2 80 0.03 500/* 828.4
Kd of Ac-227 in Unsaturated Zone 3 69 -0.05 50% 825.1
<d of Ac-227 in Unsaturated Zone 4 116 0 50% 809.7
Kd of Ac-227 in Unsaturated Zone 5 76 0.04 50% 814.7
<d of Ac-227 in Saturated Zone 102 0.01 50% 810.4
Kd of Pa-231 in Contaminated Zone 89 0.02 50% 374.3
Kd of Pa-231 in Unsaturated Zone 1 96 0.02 50% 370.7
Kd of Pa-231 in Unsaturated Zone 2 99 0.01 50% 375.1
Kd of Pa-231 in Unsaturated Zone 3 86 0.03 50% 375.3
Kd of Pa-231 in Unsaturated Zone 4 84 -0.03 50% 378.2
Kd of Pa-231 in Unsaturated Zone 5 35 0.08 50% 375.6
Kd of Pa-231 in Saturated Zone 62 -0.05 50% 378.4
Kd of Pb-210 in Contaminated Zone 8 -0.15 50% 2373.8
Kd of Pb-210 in Unsaturated Zone 1 122 0 50% 2347.3
Kd of Pb-210 in Unsaturated Zone 2 26 -0.09 50% 2361.6
Kd of Pb-210 in Unsaturated Zone 3 33 -0.08 50% 2356.9
Kd of Pb-210 in Unsaturated Zone 4 56 -0.06 50% 2352.1
Kd of Pb-210 in Unsaturated Zone 5_ 88 0.02 50% 2379.9
Kd of Pb-210 in Saturated Zone
Kd of Ra-226 in Contaminated Z

12 -0.11 50% 2360.3
le 18i 0.11 i 50% 1 3501.2

t 971 -0.02 5r. 3506.5Kd of Ra-226 in I
Kd of Ra-226 in I

I
4d~ Zone 2 14 0.11 50% 3505.6~d nn 214 ___ .l



Table H-1
Honeywell Metropolis Works

Pond D Dose Assessment
Probabilistic Sensitivity Analysis Results

Cumulative Density Deterministic
Description of Probabilistic Variable Significance Coefficient Function Value Value

Kd of Ra-226 in Unsaturated Zone 3 53 -0.06 50% 3522.8
Kd of Ra-226 in Unsaturated Zone 4 94 -0.02 50% 3484.6
Kd of Ra-226 in Unsaturated Zone 5 93 -0.02 50% 3495.8

Kd of Ra-226 in Saturated Zone 72 -0.04 50% 3529.3
Kd of Ra-228 in Contaminated Zone 73 -0.04 50% 3489.5
Kd of Ra-228 in Unsaturated Zone 1 115 0 50% 3507.0
Kd of Ra-228 in Unsaturated Zone 2 23 -0.1 50% 3521.8
Kd of Ra-228 in Unsaturated Zone 3 78 -0.03 50% 3513.0

Kd of Ra-228 in Unsaturated Zone 4 119 0 50% 3504.5
Kd of Ra-228 in Unsaturated Zone 5 11 0.13 50% 3483.8

Kd of Ra-228 in Saturated Zone 45 -0.07 50% 3521.4
Kd of Th-228 in Contaminated Zone 82 0.03 50% 5883.2

Kd of Th-228 in Unsaturated Zone 1 46 -0.06 50% 5736.1
Kd of Th-228 in Unsaturated Zone 2 79 -0.03 50% 5825.4

Kd of Th-228 in Unsaturated Zone 3 109 -0.01 50% 5786.3
Kd of Th-228 in Unsaturated Zone 4 91 -0.02 50% 5774.7

Kd of Th-228 in Unsaturated Zone 5 7 -0.16 50% 5784.1
Kd of Th-228 in Saturated Zone 107 -0.01 50% 5828.0

Kd of Th-230 in Contaminated Zone 101 -0.01 50% 5770.7
Kd of Th-230 in Unsaturated Zone 1 48 0.06 50% 5842.5

Kd of Th-230 in Unsaturated Zone 2 17 -0.11 50% 5842.8

Kd of Th-230 in Unsaturated Zone 3 87 -0.03 50% 5882.2
Kd of Th-230 in Unsaturated Zone 4 54 0.06 50% 5778.8
Kd of Th-230 in Unsaturated Zone 5 70 -0.04 50% 5859.6
Kd of Th-230 in Saturated Zone 52 -0.06 50% 5849.2

Kd of Th-232 in Contaminated Zone 32 0.08 50% 5770.9
Kd of Th-232 in Unsaturated Zone 1 117 0 50% 5808.9

Kd of Th-232 in Unsaturated Zone 2 113 0.01 50% 5744.2
Kd of Th-232 in Unsaturated Zone 3 90 -0.02 50% 5769.1
Kd of Th-232 in Unsaturated Zone 4 60 0.05 50% 5778.8

Kd of Th-232 in Unsaturated Zone 5 81 -0.03 50% 5822.9
Kd of Th-232 in Saturated Zone 30 0.08 50% 5864.1

Kd of U-234 in Contaminated Zone 29 -0.08 50% 123.5

Kd of U-234 in Unsaturated Zone 1 104 0.01 50% 126.1
Kd of U-234 in Unsaturated Zone 2 27 0.09 50% 124.2
Kd of U-234 in Unsaturated Zone 3 103 -0.01 50% 124.2
Kd of U-234 in Unsaturated Zone 4 40 -0.07 50% 124.7
Kd of U-234 in Unsaturated Zone 5 34 -0.08 50% 125.7

Kd of U-234 in Saturated Zone 31 0.08 50% 126.4

Kd of U-235 in Contaminated Zone 6 -0.16 50% 123.9
Kd of U-235 in Unsaturated Zone 1 85 -0.03 50% 125.8

Kd of U-235 in Unsaturated Zone 2 20 -0.1 50% 123.3
Kd of U-235 in Unsaturated Zone 3 123 0 50% 125.9

Kd of U-235 in Unsaturated Zone 4 106 0.01 50% 124.9
Kd of U-235 in Unsaturated Zone 5 36 0.08 50% 124.7

Kd of U-235 in Saturated Zone 92 -0.02 50% 124.4
Kd of U-236 in Contaminated Zone 3 -0.23 50% 123.9

Kd of U-236 in Unsaturated Zone 1 51 -0.06 50% 124.0

Kd of U-236 in Unsaturated Zone 2 22 0.1 50% 123.8
Kd of U-236 in Unsaturated Zone 3 118 0 50% 123.9
Kd of U-236 in Unsaturated Zone 4 57 -0.05 50% 124.0
Kd of U-236 in Unsaturated Zone 5 63 0.05 50% 125.9
Kd of U-236 in Saturated Zone 64 -0.05 50% 125.8
Kd of U-238 in Contaminated Zone 38 0.08 50% 124.0
Kd of U-238 in Unsaturated Zone 1 59 0.05 50% 123.8

Kd of U-238 in Unsaturated Zone 2 42 0.07 50% 124.5

Kd of U-238 in Unsaturated Zone 3 13 0.11 50% 123.4

Kd of U-238 in Unsaturated Zone 4 49 -0.06 50% 124.0

Kd of U-238 in Unsaturated Zone 5 10 0.13 50% 126.2
Kd of U-238 in Saturated Zone 39 0.07 50% 124.3
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Table 1-1
Honeywell Metropolis Works

Pond E Dose Assessment
Probabilistic Sensitivity Analysis Results

Cumulative Density Deterministic
Description of Probabilistic Variable Significance Coefficient Function Value Value

Density of cover material 1 -0.86 25% 1.571
Cover erosion rate 5 0.16 50% 1.05E-04
Contaminated zone erosion rate 122 0 50% 3.49E-05
Contaminated zone total poros 82 0.03 50% 0.41
Contaminated Zone B parameter 61 -0.05 50% 1.35
Evapotranspiration coefficient 29 -0.11 50% 0.02
Density of saturated zone 102 -0.02 50% 1.510
Saturated zone total porosity 40 -0.08 50% 0.43
Saturated zone effective porosity 12 -0.14 50% 0.38
Saturated zone hydraulic conductivity 34 -0.1 50% 2500.0
Saturated Zone B parameter 15 -0.14 50% 0.97
Densi of Unsaturated Zone 1 22 -0.12 50% 1.695
Total Porosity of Unsaturated Zone 1 21 0.13 50% 0.360
Effective Porosity of Unsaturated Zone 1 16 -0.13 50% 0.289
b Parameter of Unsaturated Zone 1 96 -0.02 50% 9.870
Density of Unsaturated Zone 2 103 0.02 50% 1.563
Total Porosity of Unsaturated Zone 2 24 0.12 50% 0.409
Effective Porosity of Unsaturated Zone 2 114 -0.01 50% 0.35
Hydraulic Conductivity of Unsaturated Zone 2 51 -0.07 50% 1024.76
b Parameter of Unsaturated Zone 2 121 0 50% 1.35
Density of Unsaturated Zone 3 60 0.05 50% 1.510
Total Porosity of Unsaturated Zone 3 104 0.02 50% 0.430
Effective Porosity of Unsaturated Zone 3 120 0 50% 0.383
Hydraulic Conductivity of Unsaturated Zone 3 20 -0.13 50% 2495.4
b Parameter of Unsaturated Zone 3 80 0.03 50% 0.97
Density of Unsaturated Zone 4 110 0.01 50% 1.562
Total Porosity of Unsaturated Zone 4 32 0.1 50% 0.389
Effective Porosity of Unsaturated Zone 4 18 -0.13 50% 0.318
Hydraulic Conductivity of Unsaturated Zone 4 123 0 50% 1021.1
b Parameter of Unsaturated Zone 4 58 0.06 50% 1.35
Density of Unsaturated Zone 5 75 0.03 50% 1.510
Total Porosity of Unsaturated Zone 5 83 0.03 50% 0.430
Effective Porosity of Unsaturated Zone 5 63 0.05 50% 0.383
Hydraulic Conductivity of Unsaturated Zone 5 66 -0.04 50% 2493.6
b Parameter of Unsaturated Zone 5 27 0.12 50% 0.97
Mass loading for inhalation 109 0.01 50% 2.35E-05
Indoor dust filtration factor 39 0.08 50% 0.547
Extemal gamma shielding factor 4 0.17 50% 0.269
Depth of soil mixing layer 92 -0.02 50% 0.231
Kd of Ac-227 in Contaminated Zone 89 0.03 50% 824.5
Kd of Ac-227 in Unsaturated Zone 1 91 0.02 50% 818.4
Kd of Ac-227 in Unsaturated Zone 2 25 -0.12 50% 828.4
Kd of Ac-227 in Unsaturated Zone 3 33 -0.1 50% 825.1
Kd of Ac-227 in Unsaturated Zone 4 31 -0.1 50% 809.7
Kd of Ac-227 in Unsaturated Zone 5 3 -0.18 50% 814.7
Kd of Ac-227 in Saturated Zone 55 -0.06 50% 810.4
Kd of Pa-231 in Contaminated Zone 28 0.11 50% 374.3

Kd of Pa-231 in Unsaturated Zone 1 117 0.01 50% 370.7
Kd of Pa-231 in Unsaturated Zone 2 59 -0.05 50% 375.1
Kd of Pa-231 in Unsaturated Zone 3 52 0.06 50% 375.3
Kd of Pa-231 in Unsaturated Zone 4 14 -0.14 50% 378.2
Kd of Pa-231 in Unsaturated Zone 5 85 0.03 50% 375.6
Kd of Pa-231 in Saturated Zone 73 0.04 50% 378.4
Kd of Pb-210 in Contaminated Zone 119 0 50% 2373.8
Kd of Pb-210 in Unsaturated Zone 1 49 0.07 50%/o 2347.3
Kd of Pb-210 in Unsaturated Zone 2 76 -0.03 50% 2361.6
Kd of Pb-210 in Unsaturated Zone 3 112 0.01 50% 2356.9
Kd of Pb-210 in Unsaturated Zone 4 100 -0.02 50% 2352.1
Kd of Pb-210 in Unsaturated Zone 5 47 -0.07 50% 2379.9

Kd of Pb-210 in Saturated Zone
Kd of Ra-226 in Contaminated Zi

68 -0.041 50% 2380.3
rt

I Kd of Ra-;
Kd of Ra-:

a 53 -0.061 50% 1 3501.2
1 111 0.01 50% 1 3506.5
2 441 0.071 50% 1 3505.6



Table I-1
Honeywell Metropolis Works

Pond E Dose Assessment
Probabilistic Sensitivity Analysis Results

Cumulative Density Deterministic
Description of Probabilistic Variable Significance Coefficient Function Value Value

Kd of Ra-226 in Unsaturated Zone 3 79 -0.03 50% 3522.8
Kd of Ra-226 in Unsaturated Zone 4 67 -0.04 50% 3484.6
Kd of Ra-226 in Unsaturated Zone 5 54 0.06 50% 3495.8
Kd of Ra-226 in Saturated Zone 94 -0.02 50% 3529.3
Kd of Ra-228 In Contaminated Zone 69 0.04 50% 3489.5
Kd of Ra-228 in Unsaturated Zone 1 105 -0.02 50% 3507.0
Kd of Ra-228 in Unsaturated Zone 2 26 0.12 50% 3521.8
Kd of Ra-228 in Unsaturated Zone 3 106 0.02 50% 3513.0
Kd of Ra-228 in Unsaturated Zone 4 35 -0.09 50% 3504.5
Kd of Ra-228 in Unsaturated Zone 5 107 0.02 50% 3483.8
Kd of Ra-228 in Saturated Zone 17 0.13 50% 3521.4
Kd of Th-228 in Contaminated Zone 70 0.04 50% 5883.2
Kd of Th-228 in Unsaturated Zone 1 87 0.03 50% 5736.1
Kd of Th-228 in Unsaturated Zone 2 90 -0.03 50% 5825.4
Kd of Th-228 in Unsaturated Zone 3 88 0.03 50% 5786.3
Kd of Th-228 in Unsaturated Zone 4 50 -0.07 50% 5774.7
Kd of Th-228 in Unsaturated Zone 5 74 -0.03 50% 5784.1
Kd of Th-228 in Saturated Zone 116 -0.01 50% 5828.0
Kd of Th-230 in Contaminated Zone 42 -0.08 50% 5770.7
Kd of Th-230 in Unsaturated Zone 1 57 0.06 50% 5842.5
Kd of Th-230 in Unsaturated Zone 2 101 0.02 50% 5842.8
Kd of Th-230 in Unsaturated Zone 3 98 -0.02 50% 5882.2
Kd of Th-230 in Unsaturated Zone 4 36 0.09 50% 5778.8
Kd of Th-230 in Unsaturated Zone 5 118 0.01 50% 5859.6
Kd of Th-230 in Saturated Zone 48 0.07 50% 5849.2
Kd of Th-232 in Contaminated Zone 9 0.15 50% 5770.9
Kd of Th-232 in Unsaturated Zone 1 8 -0.15 50% 5808.9
Kd of Th-232 in Unsaturated Zone 2 11 0.15 50% 5744.2
Kd of Th-232 In Unsaturated Zone 3 41 -0.08 50% 5769.1
Kd of Th-232 in Unsaturated Zone 4 86 0.03 50% 5778.8
Kd of Th-232 in Unsaturated Zone 5 10 -0.15 50% 5822.9
Kd of Th-232 in Saturated Zone 99 -0.02 50% 5864.1
Kd of U-234 in Contaminated Zone 84 0.03 50% 123.5
Kd of U-234 in Unsaturated Zone 1 43 0.08 50% 126.1
Kd of U-234 in Unsaturated Zone 2 13 0.14 50% 124.2
Kd of U-234 in Unsaturated Zone 3 72 -0.04 50% 124.2
Kd of U-234 in Unsaturated Zone 4 46 -0.07 50% 124.7
Kd of U-234 in Unsaturated Zone 5 95 -0.02 50% 125.7
Kd of U-234 in Saturated Zone 45 -0.07 50% 126.4
Kd of U-235 in Contaminated Zone 2 -0.58 25% 15.2
Kd of U-235 in Unsaturated Zone 1 93 -0.02 50% 125.8
Kd of U-235 in Unsaturated Zone 2 77 -0.03 50% 123.3
Kd of U-235 in Unsaturated Zone 3 30 0.11 50% 125.9
Kd of U-235 in Unsaturated Zone 4 97 0.02 50% 124.9
Kd of U-235 in Unsaturated Zone 5 56 0.06 50% 124.7
Kd of U-235 in Saturated Zone 108 0.02 50% 124.4
Kd of U-236 in Contaminated Zone 38 -0.08 50% 123.9
Kd of U-236 in Unsaturated Zone 1 65 0.05 50% 124.0
Kd of U-236 in Unsaturated Zone 2 64 0.05 50% 123.8
Kd of U-236 in Unsaturated Zone 3 115 0.01 50% 123.9
Kd of U-236 in Unsaturated Zone 4 78 -0.03 50% 124.0
Kd of U-236 in Unsaturated Zone 5 6 -0.16 50% 125.9
Kd of U-236 in Saturated Zone 71 -0.04 50% 125.8
Kd of U-238 in Contaminated Zone 23 -0.12 50% 124.0
Kd of U-238 in Unsaturated Zone 1 37 0.09 50% 123.8
Kd of U-238 in Unsaturated Zone 2 81 0.03 50% 124.5
Kd of U-238 in Unsaturated Zone 3 19 -0.13 50% 123.4
Kd of U-238 in Unsaturated Zone 4 113 -0.01 50% 124.0
Kd of U-238 in Unsaturated Zone 5 62 0.05 50% 126.2
Kd of U-238 in Saturated Zone 7 0.16 50% 124.3
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Table K-1
Honeywell Metropolis Works

Pond 8 Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority Treatment
t  

Value 1 2 3 4 Basis

Area of contaminated
zane m, 10000 P 2 D 4,000 NR NA NR NR See Table K-2.
Thickness of
contaminated zone m 2 P 2 D 2.608 NR NR NR NR See Table K-2.

Length of longest side at
Length parallel to the contaminated zone. See Table K
aquifer flow m 100 P 2 D 94 NR NR NR NR 2.
Basic Radiation Dose Unrestricted release criteria in 10
Limit mrera/year 30 P 3 D 25 NR NR NR NP CFA 20.1402
Timesince placement yr 0 3 0 NR NR NR NR RESPAO default
Times or calculations yr 1 P 3 1 NR NR NR NR RESPAO default
Times for calculations yr 3 P 3 3 NR NP NR NR PRERA5 default
Times for calculations ,r 10 P 3 D 10 NP NP NR NR RESRAD default
Times for calculations yr 30 P 3 - 30 NR NR NR NR P ESRAD default
Times for calculations yr 100 P 3 D 100 NR NR NR NR RESRAP default
Times for calculations yr 300 P 3 D 300 NR NR NR NR RESRAP default
Times for calculations yr 1000 P 3 D 1000 NR NR NR NP RESRAQ default
Initial Principle Radionucl Coentratios;•,<.22 ,: ,: .)'Y ,, : :.v u .<. 7 -•vU•v' • : , : . ,
Soil: AC-227 pCv 1 0 P 2 D 0 NR NR NR NR See Table K-3
Soil: Pa-231 pCVg 0 P 2 D 0.04 NR NR NP NP Tee Table-3
Soil: Pb-210 pCVI 0 P 2 D 0 NP NR NR NR See Table K-3
Soil: Ra-226 pCVQ 0 P 2 D 0.42 NR NR NR NR see Table K-3
Soil: Ra-228 p 0 P 2 R 0 NP NP NP NR eeale-3
Soil: Th-228 C•I 0 P 2 U_ 0.08 NR NR NR NR See Table K-3
Soil: Th-230 p 9I 0 P 2 - 2.30 NR NR NR NR See Table K-3
Soil: Th-232 p 0 P 2 D 0.07 NP NP NR NR See Table K-3
S:. U-234 p 0 P 2 1D 69.50 NR NR NR NR Tee Table K-3
Soil: U-235 p 0 P 2 D 4.48 NR NR NR NR SeeTable K-3
Soil: U-236 pG8g 0 P 2 0 1.86 NR NR NR NR See Table K-3
Soil: U-238 pCVg 0 P 2 -71 59 NR NR NR NRP ee Table K-3

Not used at culculation of
Groundwater: Ac-227 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

I ot used for calculation of

Groundwater: Pa-231 pCVL 0 P 3 NA Not used NR NR NR NR distrdlution coefficients
Not used for calculation of

Groundwater: Pb-210 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculation of

Groundwater: Ra-226 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculation of

Groundwater: Ra-228 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients
N0ot used for calculation of

Groundwater: Th-228. pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculation of

Groundwater: Th-230 pCVL 0 P 3 NA Not used NR NR NP NR distrioutioen coefficients
Not used for calculation of

Groundwater: Th-232 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients
Not used for calculaton of

Groundwater: U-234 pCVL 0 P 3 NA NOt used NP NR NR NR distribution coefficients
Not used for calculation of

Groundwater: U-235 pCVL 0 P 3 NA Not used NR NR NR NR distnibution coefficients

Not used for calculation of
Groundwater: U-236 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Nlot used for calculation of
Groundwater: U-238 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

C~o.e mnd Cipetsmvicated .ne Hmdfol eloan .. ~~'
Cover depth m 0 P 2 D 1.74 NR NR NR NR Te Table K-2

.>5% cumulatv dens'ity function

Density of cover material •/cm, 1.5 P 1 S 1.571 NR NP NR NR value See Appendrs

50% cumulative density function

Cover erosion rate m/yr 0.001 P,B 2 S 1.05E-04 NR NR NR NR value. See Appendix J
Density of contaminated
zone glcM3 1.5 P 1 D 1.575 NR NR NR NR See Table K-5

Contaminated zone 50% cumulative densip function
erosion rate m/yr 0.001 P,B 2 S 3.49E-05 NR NR NR NR value. See AppendixJ

Contaminated zone total 50% cumulative density function
porosity 0.4 P 2 S 0.41 NR NR NR NR value. See Appendix J
Contaminated vone field

capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Average Kh from dilatometer
(DMT) pressure dissipation tests
performed on in-situ Pond E

Contaminated zone sludge by In-Situ Testing LC,
hydraulic conductivity m/yr 10 P 2 D 1.6 NR NR NR NR August 5-7, 2009

Contaminated zone b 50% cumulative density function
parameter 53 P 2 S 1.35 NR NR NR NR alue. See Appendi J

Thi parameter only used if

Humidity in air g/m3 8 P 3 NA Not used NR NR NR NP Tritium is present in sod

Evapotranspiration 50% cumulative density function
coefficient 0.5 P 2 S 0.62 NR NR NR NR value. See Appendui J

Average annual wind speed for
Paducah. KY (NOAA),7,4 mph

Average annual wind http:f/lwf.ncdc.noaa gov/oa/clima
speed m/s 2 P 2 1 3.3 NR NR NR NR te/online/ccd/avgrwind.htmr

10
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Table K-1

Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

DistributOn Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priril• Treatrentu Value 1 2 3 4 Basis0vNUREG/CR-6697 Ant. C, Table

Precipitation rate mryr 1 P 2 D 1 25 NR NR NR NR 4.1-1. Paducah. KY
Not applicable for industrial

Irrigation rate m/sr 0.2 B 3 D 0 NP NR NR NR scenario
RESRAD default. Method is

Irrigation mode Overhead B 3 D Overhead NR NR NR NR used in Illinois
WNURE/CR-6697 AWt. C, Table
4.2-1 method. Assume c, = 0.3.

umOrft coefficient 1 0.2 P 2 D 0.4 NR NR NR NR C2 = 0.2, and c3 = 0. 1
Watershed area for Pond area watershed. See
nearby stream or pond m' t.0OE+06 P 3 D 277817 NR NR NR NR Appendix A.
Accuracy for water so
computation - t .OOE-03 NA 3 D 1t00E-03 NP NR NP NR RESRAD default
Saturated Zon Hyrolw itDaia.-"v VV.i...2 -. - .,?.V 2-..2,..22ý-'2. .-. ~VA<>> .-. >

50% cumulatine density function

Density of saturated zone g/cmO 1 5 P 1 S 1.51 NR NR NR NP value. See Appendi

Saturated zone total 50% cumulative density function
porosity 0.4 P 1 S 0.43 NR NR NR NR value. See Appendix J

Saturated zone effective 50% cumulative density function
porosity 0.2 P 1 S 0.38 NP NR NR NR value. See Appendix J
Saturated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Saturated zone hydraulic 50% cumulative density function
conductivityr m/yr 100 P 1 S 2500.0 NR NR NR NR value. See Appendix J

Andrews Engr. Geologic Cross

Section Sheet A-A' (El. 319.24 -
Saturated zone hydraulic El. 298.54)1 4320 ft. See
gradient 0.02 P 2 D 0.0048 NR NR NR NR Appendix A.

Saturated zone soil- 50% cumulative density function
specific b parameter 5- .3 P 2 S 0.97 NR NR NP N value Se Ap end'
Water table drop rate m I OOE-03 P 3 D 1 .00E-03 NR NR NR NR lEbRA udeault

Honeawell Sanitary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 0 105 NR NR NR NR zone.

ND Model is used for larger

contaminated areas (e.g. more
Model: non-dispersion or than 1,000 mi) per PESRAD
mass balance IND P 3 0 ND NR NR NR NR Users Manual Section E.3.1.

This parameter is not used in the
Well pumping rate ml/yr 250 B, P 2 D Not used NR NP NP NR non-dispersion model
JnsaturatedZonHe Hrerogii>., : *.Dat,. . . . . . . Andrews3 Engineering Project ID

91-135 cross section Sheet

Number of unsaturated Number A-A', January 2007.
zones 1 P 3 D 5 NR NR NR NR See Appendix A.

Andrews Engineering Project ID
Unsaturated zone 1 91-135 cross section Sheet
thickness (Clayey SilOSilty Number A-A. January 2007.
Clay) m 4 P 1 D 6886 NR NR NR NR See Appendix A.

Unsaturated zone 1 soil 50% cumulatve density function
densi olcm]1 1.5 P 2 S 1.695 NR NR NR NP value. See Appendix J

Unsaturated zone I fotal 50% cumulative density function
OA04 P 2 S 0360 NR NR NP NP value, See Appendix J

Unsaturated zone 1 50% Ccumulative density function
effective porosity 0.2 P 2 S 0.289 NR NR NR NR value. See Appendix.J
Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NR NP NR NP PESRAD default
Unsaturated zone 1
hydraulic conductivity mtyr 10 P 2 D 126 NR NR NR NR See Table K-4

Unsaturated zone I soil- 50% cumulative density function
specific b parameter 5.3 P 2 5 987 NR NR NR NR value. See AppendsxJ

ndrtews Engtineering Project ID
Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A

Unsaturated zone 2 soil 50% cumulative density function
density 91c m .5 P 2 S 1.563 NR NR NP NP value. See Appendix J

Unsaturated zone 2 total 50% cumulative density function
poros - 0.4 P 2 S 0.409 NP NP NP NP value. See Appendix J

Unsaturated zone 2 50% cunrulative density function
effective porosity 0.2 P 2 S 0.35 NR NR NR NR value. See Appendix J
Unsaturated zone 2 field
capacity 0.2 P 3 0 0.2 NR NP NR NR PESRAD default

Unsaturated zone 2 50% cumulative density function
hydraulic conductivity i m/yr 10 P 2 1 t02476 NP NR NR NR value. See Appendix J

Unsaturated zone 2 soil- 50% cumulatne density function
specific b parameter 5.3 P 2 S 1.35 NR NR NP NR value. See Appendix J
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Table K-1
Honeywell Metropolis Works
Pond B Dose Assessment
Industrial Worker Scenario

Determinlstlc Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default T a' Priority2 Treatment" Value 1 2 3 4 Basis
Andrews Engineering Prolect ID
91-135 cross section Sheet

Unsaturated zone 3 Number A-A', January 2007.
thickness (Sand) mn 4 p 1 D 1.71 NA NR NR NR See Appendbi A.

Unsaturated zone 3 soil 50% cumulative density function
densit 9/cm' 1.5 P 2 S 1.510 NR NR NR NR value. See Appendx J

Unsaturated zone 3 total 50% cumulative density function
porosit 0.4 P 2 S 0.43 NR NR NR NR value. See Appendix J

Unsaturated zone 3 50% cumulative density function

effective porosity 0.2 P 2 S 0383 NR NR NR NR value. See Appendit J
Una-tu-rated one 3 field

capacity 0.2 P 3 D 02 NR NR NR NR RESRAD default

Unsaturated zone 3 50% cumulative density function
hydraulic conducitiity nT/yr tO P 2 S 2495.4 NR NR NR NR value. See Appendix J

Unsaturated cone 3 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 0.97 NR NR NR NA colon. See Appendix J

Anrdrewrs Engineering Project ID

Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007.
Sand) ir 4 P t D 4 NR NR NR NR See Appendix A.

Unsaturated zone 4 soil 50% cumulative density function
density corn 1.5 P 2 S 1.562 NR NR NR NR value. See AppendiJ

Unsaturated zone 4 total 50% cumulative density function
porosity 0.4 P 2 S 0.389 NR NR NR NR value. See Appendix J

Unsaturated zone 4 50% cumulative density function
effective porosity 0.2 P 2 S 0.318 NR NR NR NR value. See Appendix J
Unsaturated vone 4 -field

capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 4 50% cumulative density function
hyrdraulic conductivity r/yr 10 P 2 S 1021.1 NR NR NR NR value. See Appendli J

Unsaturated zone 4 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 1.35 NR NR NA NR value. See Appendsx J

Andrews Engineerng Project ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A, January 2007.
thickness (Sand) m 4 P 1 0 1.14 NR NR NR NR See Appen A,

Unsaturated zone 5 soil 50% cumulatie density function
density 1c-

m  
1.5 P 2 S 1.510 NR NR NA NR v'alue. See Appendsi J

Unsaturated zone 5 total 50% cumulative density function
porosity - 0.4 P 2 S 0.43 NR NR NR NR value. See Appends< J

Unsaturated zone 5 00% cumulative density function
effective porosity 0.2 P 2 S 0.383 NR NR NA NR value. See Appendix J
Unsaturated zone 5 field
capacity 0.2 P 3 0 02 NR NR NR NR RESAAD default

Unsaturated zone 5 50% cumulative density function
hydraulic conductivity m/yr 10 P 2 S 2493.6 NR NR NR NR value. See AppendixnJ

Unsaturated zone 5 sail- 50% cumulatie density function
specific b parameter - 5.3 P 2 S 0.97 NA NR NA NR value. See AppendsxJ
DisrtvugonCoefftulente( 0 ntamilsatead, nsafuatedand~us S-teznc :,!•• •::•::••'i._:" ,...:2:r .. ;2: . • .:

50% cumulative density function

Ac-227 (CZ) cr3/9 20 P I S 024.5 NR NR NR NR value. See Appendis J

50% cumulafive density function

Ac-227 (UZt) cm3/g 20 P 1 S 818.4 NR NR NA NR . value. See Appendis J

50% cumulative density function
Ac-227 (UZ2) cmc/g 20 P 1 S 828.4 NR NR NFR NA value. See Appendb(J

50% cumulative density function
Ac-227 (UZ3) cmr/v 20 P 1 S 825.1 NR NR NR NR value. See Appendix J

50% cumulative density function
Ac-227 (UZ4) cmo/g 20 P 1 S 809.7 NR NR NR NR value. See Appendsi J

50% cumulative density function
Ac-227 (UZ5) cm3/9a 20 P t S 814.7 NR NR NR NR value. See Appendix J

50% cumulative density function
Ac-227 (SZ) cmr

3
/• 20 P 1 S 810.6 NA NA NA NA value. Sen AppendixnJ

50% cumulative density function

Pa-231 (CZ) cmrlg 50 P 1 S 374.3 NR NR NR NR value. See Appendix J

50% cumulative density function

Pa-231 (UZ1) cm3/l 50 P 1 S 370.7 NR NR NR NR -value. See Appendix J
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Table K-1
Honeywell Metropolis Works
Pond 8 Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distrioutin Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Tpae' Priorityv Treatment' Value 1 2 3 4 Basis

50% cumulative density function

Pa-231 (UZ2) cm'/g 50 P 1 S 375.1 NR NR NR NP value. See Appendix J

50% cumulative density function
Pa-231 (UZ3) cm,/' 50 P 1 S 375.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ4) cm'/I 50 P 1 S 3782 NR NP NR NR value. See Appendix J

50% cumulate density function
Pa-231 (UZ5) cMr3/ 5s P 1 S 375.6 NP NR NR NR value. See bpend

50% cumulative density function
Pa-231 (SZ) cm'/l 50 P 1 S 378.4 NR NP NR NP value. See Appendix J

50% cumulative density function
Pb-210 (CZ) cm

1
/! 100 P 1 S 2373.8 NR NR NP NR lvalue. See Appendix J

50% cumulative density function
Pb-210 (UZ1) cm3/g 100 P 1 S 2347.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 (UZ2) cnrn/g 100 P 1 S 2361.6 NR NR NR NR value. See Appendix J

50% cumulative density function

Pb-210 (UZ3) cmr/nl 100 P 1 S 2356.9 NR NR NR NR value. See Appendix J

50% cumulative density function

Pb-210 (UZ4) cm3/g 100 P 1 S 2352.1 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 (UZS) cn3/g 100 P I S 2379.9 NR NR NR NR value. See Appendix J

50% cumulative density function
Rb-210 (CZ) cm'g 100 P 1 S 2360.3 NR NR NR NR value. See Appendb J

50% cumulative density function

Pa-226 (CZ) cn3/5 70 P 1 S 3501.2 NR NR NR NR value. See Appendi J

50% cumulative density function

Pa-226 (UZ1) cm3/g 70 P 1 S 3506.5 NP NP NR NP value. See Appendix J

50% cumulative density function

1a-226 (UZ2) cn 70/P 1 3505.6 NP NP NP NP value. See Appendix J

50% cumnulative density function

la-226 (UZ3) cm'/g 70 P I1 3522.8 NR NP NR NR value. See Appendix J

50% cumulative density function

Ra-226 (UZ4) cmn/g 70 P I 5 3464.6 NR NR NR NR value. See Appendix J

50% cumulatve density function
Ra-226 (UZ) c,3/g 70 P i 3495.5 NR NP NP NR value. See Appendix J

50% cumulative density/ unction
Ra-226 (SZ) cmi/g 70 P 1 S 3529.3 NR NR NR NR alue. See Appends

50% cumulative density function
Ra-228 (CZ) cm3/'g 70 P 1 S 3469.5 NR NP NR NR value. See Appendix J

50% cumulative density function
Pa-228 (UZi) cm

4
/g 70 P 1 S 3507.0 NR NR NR NR value, See Appendix J

50% cumulative density function
Ra-228 (UZ2) cm'/g 70 P 1 S 3521.8 NR NP NR NR value. See AppendsJ

50% cumulatie density function
Ra-228 (UZ3) cm'g 70 P 1 S 3513.0 NR NR NR NR value. See Appendix J

50% cumulative density function

Ra-228 (UZ4) cm3/g 70 P 1 S 3504.8 NP NR NR NR value. See AppendixJ

50% cumulative density function
Ra-228 (UZ5) cm'tg 60 P I 5 3483.8 NR NP NR NR value. See Appendix J

50% cumulative density function
Ra-228 (SZ) cm'/l 70 P 1 S 3521.4 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (CZ) cm'/g 60000 P 1 S 5853.2 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228(UZ ) cm' $0000 P 1 5 5736.1 NPt NP• NP NR value. See AppendixJ

00% cumulative density function
Th-228 (U~Z2f cm•/g itOSOS P I S 0828.4 NP NP NP NP value. See Appendsx

50% cumulation density function
Th-228t (UZ3) cmu/fl 60000 P 1 S 5786.3 NP NP NP NP value. See Appendsx
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Table K-1
Honeywell Metropolis Works
Pond B Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distnbution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority2 Treatment" Value 1 2 3 4 Basis

50% cumulative density function
Th-228 (UZ4) cm/Ig 60000 P I S 5774.7 NR NR NR NR value. See Appendix

50% cumulaitie density funcion

Th-228 (UZS) cm
t
/g 60000 P 1 S 5784.1 NP NR NR NR caiue. See Appendsx

50% cumulative density function
Th-228 (SZ) cm

t
/g 60000 P I S 5828.0 NR NR NP NR value. See AppendixJ

50% cumulative density function
Th-230 (CZ) cm

t
/g 60000 P 1 S 5770.7 NR NP NR NR value. See Appendix J

50% cumulative density function
Th-230 (UZt) cm

5
/g 60000 P 1 S 5842.5 NR NR NP NR value. SeeAppendixJ

50% cumulative density function
Th-230 (UZ2) cm'/O 60000 P 1 S 5842.M NR NP NR NR vaiue. See Appendix J

50% cumulative density function
Th-230 (UZ3) cm'/g 60000 P I S 5682.2 NR NR NP NR value. See Appendix J

50% umulatie density function
Th-230 (UZ4) ctn/Q 60000 P 1 S 5778.8 NR NR NP NR caine. See Appernd

50% cumulative density function
rh-230 (UZ5) cm'/g 60000 P 1 5 5859.6 NR NR NP NR value. See Appendix J

50%/ cumutative density function

Th-230 (SZ) cm3/g 60000 P t 5 5849.2 NR NR NP NP value. See Appendix J

50% cumulative density function
Th-232 (CZ) cm•/g 60000 P I 5 57709 NR NR NP NR value. See Appendix J

50% cumulatrue density function

Th-232 (UZl) cm'/• 60000 P 1 5 5806.9 NP NP NP NP caine. See Appendix

50% cumulative density function
Th-232 (UZ2I) cm3/g 60000 P 1 S 5744.2 NR NR NP NR value. See AppendiiJ

50% cumuative density unction
Th-232 (UZ3) cm3/g 60000 P 1 S 5769.1 NP NR NR NR cane. See Appendi

50% cumulative density function
Th-232 (UZ4) cm./9 60000 P t 5 5778.8 NR NR NP NR value. See Appendix J

50% cumulative density function
Th-232 (UZS) cm

t
/g 60000 P 1 S 5822.9 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (SZ) cm3/g 60000 P I S 5864.A NP NR NP NP value. See Appendi J

50% cumulative density function

U-234 (CZ) cm
5

/g 50 P 1 NA 123.5 NP NR NR NR calue. See Appendax J

50% cumulative density function
U-234 (UZI) cM3/g so P t NA 126.1 NR NP NR NR value. See AppendlnJ

50% cumulative density function

U-234 (UZ2) cm_/ _ _ 50 P I NA 124.2 NP NR NP NP value. See Appendix J

50% cumulative density function

U-234 (UZ3) cm
t
/g 50 P 1 NA 124.2 NP NR NR NP value. See AppendsxJ

50% cumnlative density function
U-234 (UZ4) cm3/g 50 P t NA 124.7 NR NR NR NR caine. See Appendx

50% cumulative density function

U-234 (UZ5) cm/lg 50 P 1 NA 125.7 NR NR NR NR value. See Appendix J

50% cumulative density function

LI-234 (SZ) cm'lg 50 P 1 NA 126.A NR NR NR NP value. See Appendix J

25% camulative density function

U-235 (CZ) cm3/g 50 P 1 NA 15.2 NR NR NR NR vailue. See Appendix J

50% cumulative density function

U-235 (UZ1) Cm/1g 50 P t NA 125.8 NR NR NR NR ianue. See Appendsx J

50% cumulative density function

LU-235 (UZ2) cm31g 50 P 1 NA 1233 NR NR NR NR calue. See AppendsxJ

50% cumulative density function
U-235 (UZ3) cm31g 50 P 1 NA 125.9 NR NR NR NR calue. See Appendix

50% cumulative density (unction

U-235 (UZ4) cm'/q so P 1 NA 124.9 NR NR NR NR value. See Appendix J

50% cumuatIe densjy function
U-235 (UZS) Cm31g 50 P 1 NA 124.7 NR NR NPI NR aine. See Append J
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Table K-1
Honeywell Metropolis Works

Pond 1 Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distributio Dstribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Piorty' Treatment" Value 1 2 3 4 Basis

50% cumulative density function
U-235 (SZ) cm'/g 50 P 1 NA 124.4 NR NP NR NA value. See Appendis

50% cumulative density function

U-236 (CZ) cm'/g 50 P 1 NA 123.9 NR NR NR NR value. See Appendix J

50% cumulative density function

U-236 (UZl) cIr'/a 50 P 1 NA 124.0 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (UZ2) cmt/a 50 P t NA 123.9 NP NR NP NFI value. See Appendib J

50% cumulative density function

U-236 (UZ3) cmt/g 50 P 1 NA 123.9 NR . NP NR NR value. See Appendix J

50% cumulative density function
U-236 (UZ4) cnM3/g 50 P I NA 124.0 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (UZ5) cmt/a 50 P I NA 125.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (SZ) cm3/g 50 P t NA 125.8 NP NR NR NR value. See Appendix J

50% cumulative density function

U-238R(CZ) cm/a 50 P 1 NA t24.0 NP NP NP NP value. See Appendix J

50% cumulative density function

U-238 (UZ1) cm'/g 50 P 1 NA 123.8 NR NP NR NR value. See Appendix J

50% cumulative density function

U-238 (UZ2) cm`/g o0 P 1 NA 124.5 NR NR NR NR value. See Appendix J

50% cumulative density function

U-238 (UZ3) cm1/l 50 P t NA 123.4 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (UZ4) cm'/g 50 P I NA 124.0 NP NR NR NR value. See Appendix J

50% cumulative density function

U-238 (UZ5) cmt/g 50 P I NA 126.2 NR NR NR NR value. See Apperixd J

50% cumulative density function

U-238 (SZ) vmn/t 00 P 1 NA 124.3 NP NP NP NP value. See Appendix J

RESRAD default, parameter is
not used for calculation of
distribution coefficients. Value of
0 not used for calculation of

Leach rate t/yr 0 P 3 0 0 NR NR NR NR disthbution coefficients.
Value used for Uranium nuclides

Solubility limit molVL 0 P 3 D 2.94E-06 NP NR NR NR only
HESRAD default, parameter not
used for calculation of

Use plant/soil ratio Check box Yes/No NA 3 NA No NR NR NR NR distribution coefficients.

inhalation rate mn /yr 0400 M, 6 3 D t11400 NP INP NP NP HESPAD Manual, Table 2.3

Mass loading for 50% cumulative density function
inhalation pimt 0.0001 P, B 2 S 2,35E-05 NR NR NP NR value. See Appendix J
Exposure duration yr 30 a 3 0 25 NR NR NR NR RESRAD Manual, Table 2.3
Indoor dust filtration factor
(shielding factor, 50% cumulative density function
inhalation) 0.4 P.0 2 S 0,547 NR NR NR NR value. See Appendix J

Shielding factor, external 50% cumulative density function
oamma 0.7 P 2 S 0269424 NR NR NR NR value. See Appendix J

Indoor time fraction T_ 5 0.0 B 9 3 D 0.17 NP NR NR NR hESRA P Manual., Table 23
Outdoor (on site) time
fraction 0.25 a 3 D 0.06 NR NR NP NR PESRAD Manual, Table 2.3
Shape of the .,Shape representative of pond
contaminated zone 1 P 3 D Non-circular NR NR NR NR Irectangular)
Ingaestion. Diotary , 4-.. .:. . .. ..- <:
Fruit, vegetable, and grain fathway suppressed for
consumption rate kvoyr 160 M, a 2 NA Not used NR NR NP NR industrial worker scenario
Leafy vegetable Pathway suppressed for
consumption 1,91y. 14 MKB 3 NA Notused NR NR NR NR industrial worker scenario

'athway suppressed for
Milk consumption L/yr 92 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Meat and POultry Pathway suppressed for
consumption kg/yr 63 M, B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Fish consumption rate kg/yr 5.4 M. B 3 NA Not used NR NR NR NR industrial worker scenario
Other seafood Pathway suppressed fur
vonsumption rate kq/yr 0.9 M, K 3 NA Not used NR NR NR NR industrial worker scenario

RESPAD Manual, Table 2.3
based on EPA suggested value

Soil ingestion rate ot/yr 36.5 M, B 2 D 36.5 NR NR NR NR o n EPAugsa/ay

0U RkEtrso-5e12, V3

Drinking waere intake L/yr 510 M, a 2 D 478.5 NR _ NR NR _NR_ Table 6.87
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Table K-1
Honeywell Metropolis Works
Pond B Dose Assessment
Industrial Worker Scenario

Oetermlnilstlc Dose Assessment Input Summary

Distrthbution Distribution Distribution Distribution

RESRAD Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priritor Treatment" Value 1 2 3 4 Basis

Contaminatian fraction of
SlBln, water 1 a, P 3 NA 1 NR NR NR NA RESRAD Default

Cont antiraction of Patway suppressed or
household water 1 B. P 3 NA Not used NR NR NR NR Industrial worker scenario
Contamination traction of Pathway suppressed for
livestock water I B. P 3 NA Not used NA NR NR NA industrial worker scenario
Contamination traction of IPatihway suppressed for
irrigation water 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
aquatic food 0.5 B, P 2 NA Not used NR NR NR NR industrial worker scenario
cZeontamiaton ftaction of Pathway suppressed for.
plant lood -1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Tathway suppressed for
meat -I B. P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination traction of Pathway suppressed for
milk -1 B. P 3 NA Not used NR NR NR NA industrial worker scenario
Itrifesson NonoDlafaryv 7.~~. .id .
Livestock fodder intake Pathway suppressed for
rate for meat kfyd 68 M 3 NA Not used NA NR NR NR industrial worker scenario
Livestock fodder intake Pathway suppressed For
rate for milk kg/d 55 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water Intake Pathway suppressed for
rate for met L/d 50 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake PathFwy suppressed for
rate for milk L/d 160 M 3 NA Notused NR NR NR NA industrial worker scenario

Patthway suppressed for
Livestock soil intake kg/d 0.5 M 3 NA Not used NR NR NR NA industrial worker scenario
Mass loading for foliar Pathway suppressed for
deposition tW 1.00E.04 P 3 NA Not used NR NR NR NA industrial worker scenario

50% cumulative density function
Depth of soil mixing layer m 0.15 P 2 S 0231 NR NR NA NR ;value. See AppendiL J

att.way suppressed for
Depth of roots m 0.9 P 1 NA Notused NR NR NA NR industrial worker scenario

RESRAD default, all drinking

Drinking water fraction water assumed from

from groundwater t a P 3 0 1 NR NR NR NR groundwater

Household water traction Parameter applies to Radon
from grundwatsr 1 a. P 3 NA Not used NR NR NR NR only.
Livestock water fraction Pathway suppressed for
rrom yroudwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Irrigmation ftractior from Pathway suppressed for
groundwater 1 9, P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
non-leaty plants kg/m2 0.7 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed tnr
leafy plants kg/ma 1.5 P 3 NA Notused NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
fodder kg/mt 1.1 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for non- .Pathway suppressed Tor
leats leoetobles yr 0.17 P 3 NA Not used NR NR NR NR industrial worker scenario

rowing season for leafy Pathway suppressed for
'a yr 0.25 P 3 NA Not-used NR NA NA NR industrial workes scenario

Growing season for Pathway suppressed for
fodder yr 0.08 P 3 NA Not used NR NR NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
nn-tpaafy veetables 0.1 P 3 NA Not used NR NA NR NR industrial worker scenario

Translocation factor for Pathway suppressed for
teafypgptables a 1 P 3 NA Not used NR NR NR NR industrial worker scenario
.ransocaoefactlor for *Pathway suppressed for
fodder 1 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception
fraction for leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry folat itnercoption Pathway suppressed for
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception
fraction for non-leaty Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NA industrial worker scenario
Wet foliar interception
traction for leaty Pathway suppressed for
vegetables 025 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet foliar interception Pathway suppressed for
traction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Weathering removal Pathway suppressed for
constant for vegetation 1/yr 20 P 2 NA Not used NR NR NR NR industrial worker scenario

CS-17icondentration in Applicable for C-e14 exposure
waler -/cm3 2.00E-05 P 3 NA Not used NR NR NR NR only
C-t2 concentration in Applicable for C-14 exposure
contaminated soil • 3 00E-02 P 3 NA Not used NR NR NR NR oy
Fraction of vegetation Appliable for C- 14 exposure
carbon from soil 2.00E-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from air 0.98 P 3 NA Not used NR NR NR NR only
C; :14 evasion layer Applicable for C-14 exposure
thikness in soti m 0.3 P 2 NA Notused NR NR NR NR only
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Table K-1

Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Determinlstlc Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESPAD Parameter Parameter Parameter Parameter

Parameter Units Oefault Typea rort Treatment" Value 1 2 3 4 Basis
C-14 evasion flux rate rerplicable for C-14 expore
from soi 1I/s 700E-07 P 3 NA Notused NR NR NR NR only
C-f12 evasion flux rate Appicabile for C-14 exposure
from sol 1/s 1.00E-10 P 3 NA Notused NR NR NR NR only
Fraction of grain beef Applicable for C-14 exposure
catLNefeed - 08 B 3 NA Not used NR NP NR NR only-raraaton of gramn in malt Aplobet -4epsr

cowfed- 0.2 B 3 NA Not used NP NR NR NR only

'Storage time for Itoils,

non-leafy vegetables, and Pathway suppressed for
grain d 14 B 3 NA Not used NR NP NR NR industrial worker scenario

ftorage lime for leafy Path.way suppressed lor
vegetables d 1 B 3 NA Not used NR NR NR NP industrial worker scenario

Pathway suppressed for
Storage time for milk d I B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for meat d 20 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for fish d 7 B 3 NA Not used NR NR NR NR industrial worker scenario

Storage lime for Pathway suppressed for
crostacea and mollusks d 7 B 3 NA Not used NR NR NR NR industrial worker scenario
Storage time for well Pathway suppressed for
water d 1 B 3 NA Not used NR NR NR NR inrdustrial worker scenario
Storage time for surface Pathway suppressed for
water d 1 B 3 NA Not used NR NR NP NR industrial worker scenario
Storage time for livestock Pathway suppressed for
odder d 45 B 3 NA Not used NR NR NR NR industrial worker scenario

Thickness of building Applicable for Radon exposure
foundation m 0,15 P 3 NA Not used NR NR NR NR only
dulk density building Applicable for Radon exposure
foundation 0lmý 2.4 P 3 NA Not used NP NR NR NR only
rotal porosity of cover Applicable for Radon exposure
m"aterial 04 P 3 NA Not used NR NR NP NR only

Totol porosity of building licable for Radon exposure
foundation 0.1 P 3 NA Not used NR NR NR NR on

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NR NR NR NR only

Volumetrc water content Applicable for Radon exposure
of building foundation 0.03 P 3 NA Not used NR NR NR NR only
Radon dillusion

coefficiant in cover Applicable for Radon exposure
material m/s 2.0OE-00 P 3 NA Not used NR NP NR NR only
Radon diffusion
coefficient in foundation Applicable for Radon exposure
material m/s 3.00E-07 P 3 NA Not used NR NR NR NP only
fadon diffusion

coefficient in Applicable for Radon exposure
contaminated zone soil m/s 20OOE-06 P 3 NA Notused NR NR NR NR only
Radon vertical dimension Applicable fon Radon exposure
of mixing m 2 P 3 NA Notused NR NP NR NRP
Average building air AppLicable for Radon exposure
exchange rate 1(hr 0.5 P, B 3 NA Not used NR NP NR NR only

Applicable for Radon exposure
Buildig rom) height m 2.05 P 3 NA Not used NR NR NR NR only

"_uiidiingnterior area Applicable for Radon exposure
factor 0 P 3 NA Nolused NR NR NR NR only
Suildiog depth below Applicable for Radon exposure
round surface m -1 P 3 NA Not used NR NR NR NR only
radon-222 emanation Afppicable for Radon exposure

coefficient 025 P 3 NA Nor used NR NR NP NR onily frd.
Radon-220 emanation Applica on nuposure
coefficient 0.15 P 3 NA Not used NR NR NR NR only

(rewir)/ Nucidie
Slope factor - external (pCi/g) specific M 3 NA Not used NR NR NP NR RESRAD Default

Slope factor - inhalation risiopCI specific M 3 NA Not used NR NR NR NR RESRAD Default

0

3lope factor- ingestion I risk/pCi seific M 3 NA Not used N N I NR NR NR P RESPAD Default

FibgtO
Ra-226
fa:-22rf
Th-228
rhw230
rh-232
J-234____
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Table K-1
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distrioution Distribution Distrioution Disiribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priorn Treatment" Value 1 2 3 4 Basis

Ra-228 mre pi 0.00144 3 0.00144 NR NR NR NR FGR.11, RESRAO Liorary
Th-228 mrem i 0.000396 9 -3 D 0.000396 NR NR NR NR FG-11t, RERAD Library
Th-230 mrem/p I 0.000548 9 -3 D 0000548 NR NR NR NR FGR-tT , PRESALUbrae
Th-232 mrem pi 0.00273 M 3 000273 NR NR NR NR FR-t, PSAD bra
U-234 mrem/pI 0.000283 M 3 D 0.000283 NR NR NR NR FG-tt 1, RESRAD Liray
U-235 mre/pCI 0.000266 M 3 D 0.000266 NR NR NP NR FGR-t1, P PESR Libra
U-236 mrenpuI 0.000269 M 3 D 0,000269 NP NP NP NR tRE D rary
U-238 mrem/pCi 0.000255 M 3 D 0.000255 NR NR NR NR FGR-11, RESRAO Library

Plant ran PaferactWo pVleet (wet) Yo soilj~>K (tin .2{.. . ~ ......
Pathway suppressed lor

Ac-227 0.0025 P t NA Not used NR NR NR NP industnal worker scenario
Pathway suppressed to,

Pa-231 0.01 P t NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Pb-210 0.01 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Ra-226 004 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Ra-228 0.04 P 1 NA Not used NR NR NR NP industrial worker scenario
Pathway suppressed for

Th-228 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-230 0.001 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-232 0.001 P I NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-234 0.0025 P 1 NA Not used NP NR NR NR industrial worker scenario
Pathway suppressed for

U-235 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-236 0.0025 P I NA Not used NR NR NR NP industrial worker scenario
Pathway suppressed for

U-238 0.0025 P I NA Not used NR NR NR NR industrial worker scenario
,eelT- ,ser Factor.

(pCVkg)/ Pathway suppressed or
Ac-227 (pCVd) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
Pa.231 (pCVd) 0.005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCv/kg)/ Pathway suppressed for

Pb-210 (pCVd) 0.0008 P 2 NA Not used NP NR NR NR industrial worker scenario
(pL;VKg)/ Pathway suppressed for

Ra-226 (pCVd) 0.001 P 2 NA. Not used NR NR NR NR industrial worker scenario
(pC~kg)/ Pathway suppressed for

Ra-228 (pCi/d) 0001 P 2 NA Not used NP NR NR NR industrial worker scenario
p g Pathway suppressed for

Th-228 (pCVd) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

Th-230 (pCVd) 0.0001 P 2 NA Not used NR NP NR NR industrial worker scenario
(- -)Pathway suppressed for

Th-232 (pCiId) 0.0001 P 2 NA Not used NP NR NR NR industrial worker scenario
(pCiIkg)/ Pathway suppressed for

U-234 (pCi/d) 0.00034 P 2 NA Not used NP NR NR NR industrial worker scenario
(pCVkg)y Pathway suppressed for

U-235 (pCVd) 0.00034 P 2 NA NOt used NR NP NR NR erdustrial worker scenario
(pCVkg)l/ Pathway suppressed for

U-236 (4C1/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCiko)/ Pathway suppressed for

U-238 (pCVdI 0.00034 P 2 NA Not used NR NR NR NR ndustrial worker scenario
Milk Transfer, Pacautr222 ,, >*.2> '2 . . . .2 ..~.222V. .2<2 2 >222,2 ... 2/2~. , ~

.(PCJL)/ Pathway suppressed for
AC-227 fpCVd) 0.00002 P 2 NA Not used NR NR NR NP industrial worker scenario

(pCi/L)/ Pathway suppressed for

Pa-231 (pC1d)) 0.00000M P 2 NA Not used NR NR N NR industrial worker scenario

fpCi/L)/ Pathway suppressed for
Pb-210 (pCi/d) 0.0003 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCi/L)/ Pathway suppressed for

Pa-226 (pCVd) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pC7/L)/ Pathway suppressed for

Ra-228 (pCvd 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCvL)( Pathway suppressed for

Th-228 (PCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCV/L)/ Pathway suppressed for

Th-230 (pCVd) 0.000000 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVL)/ Pathway suppressed for
Th-232 fpCid) 0.000005 P 2 NA Not used NP NR NR NR industrial worker scenario

(pC/vL)/ Iathway suppressed for
U-234 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCGVL)/ Pathway suppressed for

U-235 (yCi/d) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVL)/ Pathway suppressed for

U-236 (pCVd) 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario
(pCVL)/ Pathway suppressed for

U-238 (pCVdf 0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

Bloaccumutation factor forr fish ---.. .. 2- 222. - .- -'.2< . * 2.. 3./i . .>222.223.

(pCi/kg)/ Pathway suppressed for
Ac-227 (pCvL) 15 P 2 NA Notused NR NR NR NR industrial worker scenario

(pCikg)/ Pathway suppressed for
Pa-231 (rp:L) 10 P 2 NA NOtused NR NR NR NR industrial worker scenario

PC g) Pathway suppressed for
Pb-210 I CVL) 300 P 2 N otus N NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for

Ra-226 (pCVL) 50 P 2 NA Not used NR NP NP NP industrial worker scenario
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Table K-1

Honeywell Metropolis Works

Pond B Dose Assessment

Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution

RESRAD Parameter Parameter Parameter Parameter
Parameter Units Default Type' P Treatment" Value 1 2 3 4 Basis

(pCdtkg-) Pathway suppressed for
Ra-228 (pCtVL) 50 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCW/kg7l Pathway suppressed for
Th-228 (pCVL) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
Th-230 (pCVL) 100 P 2 NA Not used NA NR NR NR industrial worker scenario

(pM57g) Pathway suppressed for
Th-232 (pCVL) 100 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
U-234 (pCCVL) 10 P 2 NA Not used NR NR NR NA industrial worker scenario

(pCtkg)/ Pathway suppressed for

U-235 (pCVL) 10 P 2 NA Not used NA NR NR NR industrial worker scenario
(pCr'kg)/ rathway suppressed for

U-236 - (PC.) 10 P 2 NA Not used NR NR NR NR industrial worker scenario
(pr(kg') Pathway suppressed for

U-238 (pCifL) 10 P 2 NA Notused NR NR NR NR industrial worker scenario
Bloapcaenulation fator forrrrrstactsep a ___ ' 'o>4 .>.4 . <ua.k,4 s4>- 4/

(pCi'kg)/ Pathway suppressed for
Ac-227 (pCi/L) 1000 P 3 NA Not used NR NR NR NR industrial worker scenario

(PC kgy/ Pathway suppressed for
Pa-231 (pCVL) 1t10 P 3 NA Notused NR NR NR NR industrial worker scenario

(PC Vkg)/ Pathway suppressed for
Pb-210 (pCVL) 100 P 3 NA Not used NR NR NR NR industrial worker scenario

(pC kg7)/ - athway suppressed for
Ma-22 (L 250 P 3 NA Not used NA NA NR NA industrial worker scenario

2(pCi k) 2 Pathway suppressed for

_a-228 (PCL) 250 P 3 NA Notused NR NR NR NA industrial worker scenario
(7p-TAkgF/ Pathway suppressed lor

Th-228 (pCi/L) 500 P 3 NA Not used NR NR NR NR ndustrial worker scenario
(pCVkg)/ Pathway suppressed Tor

Th-230 (pCVL) S00 P 3 NA Not used NA NR NR NA industrial worker scenario

(pCVkg)/ Pathway suppressed for
Th-232 (pCi/LI 500 P 3 NA Not used NR NR NR NR industrial worker scenario

(p234g)/ Pathway suppressed for
-234 (pCiIL) 60 P 3 NA Notrused NR NR NR NR industrial worker scenario

(pC-23g/ Pathway suppressed for
J-235 (pCiLI) 60 P 3 NA Notused NR NR NR NR industrisl worker scenario

U-2(pVkg Pathway suppressed for
J-236 (pCVL) 60 P 3 NA Not used NR NR NR NR ndustrial worker scenario

U-238pC ) 0Lathway suppressed lor
U-238 (•Ci.N 60 P 3 NA Not used NA NR NR NR industrial worker scenario

Grarphic s Paamtrs nees'~~.:.

Value greater than default
Number o1 points 32 NA NA NA 1024 NR NR NR NR provides more evaluation points

pacing Log NA NA NA LCg NA NA NR NR RESRAD Default

Maximum number of
points for dose -* 17 NA NA NA 17 NR NA NA NR RESRAD Default

Notes:
'P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, Ant. A. Table 2.1)
21 = high priority, 2 = medium priority, 3 = low priority (NUREGICR-6697, ASt. B. Table 4.2)

3D = deterministic, S = stochastic
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Table K-2
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume°1 ) Volume(2) Area(1 ) Area CZ Area(3) Length(4 ) Width (4) Thickness(5 ) Thickness(')

Pond (ft3) (ft3 ) (ft3) (ft2 ) (m2) (m2) (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

Notes: () Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table K-3
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration (pCi/g)

Corrected for 5% Corrected for
Radionuclide Average Dry Bulking Factor % Solids

Protactinium 231 0.08 0.07 0.04
Radium 226 0.77 0.73 0.42
Thorium 228 0.15 0.15 0.08
Thorium 230 4.23 4.02 2.30
Thorium 232 0.13 0.12 0.07
Uranium 234 127.98 121.58 69.50
Uranium 235 8.24 7.83 4.48
Uranium 236 3.43 3.25 1.86
Uranium 238 131.84 125.25 71.59

Pond Solids: 57.16%



Table K-4
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.OOE-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table K-5
Honeywell Metropolis Works

Pond B Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Bulk Average
Density Bulk Density

Pond Sample ID (g/ml) (g/ml)
B B-18 Lower 1.6
B 8-18 Upper 1.7
B B-19 Upper 1.4
B B-26 Lower 1.6 _

B _ 1.575
C C-2 1.6

C C-5 1.7
C C-19 Lower 1.6
c C-19 Upper 1.5

C - 1.6
D D-8 Lower 1.5
D D-8 Upper 1.6

D D-10 Lower 1.4 _

D D-10 Upper 1.5

D D-17 Lower 1.5
D D-17 Upper 1.6
D D-26 Lower 1.8
D D-26 Upper 1.9
D - 1.6
E E-65 Lower 1.3
E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2
E E-97 Upper 1.1
E E-103 Lower 1.7
E E-103 Upper 1.7
E I _I_- 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"



APPENDIX L

Pond C Deterministic Dose Assessment Input Summary



Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Determinlstlc Dose Assessment Input Summary

Distribution Distrubtin Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' priorf Treatment" Value 1 2 3 4 Basis

Area of contaminated
zone m2 10000 P 2 D 4,000 NR NR NR NR See Table L.2.
Thickness of
contaminated zone m 2 P 2 D 2.724 NR NR NR NA See Table L-2.

Length parallel to the contaminated zone. See Table L
aquier Nowi m tOO P 2 0 94 NR NR NR NR 2.
Basic Radiation Dose Unrestricted release criteria in 1t
Limit -rrem/year 30 P 3 0 25 NR NR NR NR CFR 20.1402
imesice placement yr 0 P 3 D 0 NR NR NR NR P ESRAD default

Times or calculations yr I P 3 D 1 NR NR NR NR RES default
Times nor calculations yr 3 P 3 1) 3 NP NP NR NP_ ESRAD default

imes for calculations yr tO 3 0 10 NR NR NR NP ffESRAD default
Times for calculations yr 30 P 3 D 30 NR NR NR NR P RAD default
Times for calculations yr 100 P 3 0 100 NP NR NP NP RESP AD 0efault

oimes for calculations yr 300 P 3 D 300 NR NR NR NP P default
Times for calculations yr 1000 P 3 0 1000 NR NR NR NP RESRAD defaunt
Inital Pricpea badinxd eoncentrations,- .* ' . . .. ' : .,<. . I ,~ .
Soil: Ac-227 pCv9 0 P 2 [ 0 NR NR NR NP See Table L-3
oil: Pa-231 PCI 0 P 2 031 NR NP NR NP See Table L-3

9il- Pb-210 pCVl 0 P 2 D 0 NR NR NR NR Sen TabT e L-3
noil: Ra-226 pyVg 0 P 2 D 0.05 NR NR NR NR iee Table L-3
aod: Ra-228 pui/ 0 7 2 -0 NR R NR N NR See Table L-3

Soil: Th-228 p 0 P 2 [ 1.56 NR NR NR NR See Table G3
Soil: Th-230 p 0 P 2 0.05 NP NR NP NP Ts able L-3
Sod: Th-232 p1 0 P 2 0 136.83 NR NR NR NR See Table L-3
So,1 U-234 pLl 0 P 2 0 7.31 NR NP NR NR See Table L-3

noil: U-235 0 P 2 3.27 NR NR NR NR See Table -3
Soil: U-236 pCi 0 P 2 t 141i58 NR NR NR NR See Table L-3
Soil: U-238 pC• 0 P 2 D 0.00 NP NR NR NR e abe L-3

Not used for calculation of
Groundwater: Ac-227 pCVL 0 P 3 NA Not used NR NP NR NP distribution coefficients

Not use for calculatin of
Glroundwater: Pa-231 pCVL 0 P 3 NA Not used NP NP NR NR distribution coefficients

Not used for calculation of
Groundwater: Pb-210 pCVL 0 P 3 NA Not used NR NP NR NR distribution coefficients

Not used for calculatin of
Groundwater: Pa-226 pCiVL 0 P 3 NA Not used NR NR NP NR distribution coefficients

Not used for calculation of
Groundwater: Ra-228 pCVt. 0 P 3 NA Not used NR NP NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-228 pCVL 0 P 3 NA Not used NP NR NR NR distribution coefficients

Not used tnt calculation o5
Gtroundwater: Th-230 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-232 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-234 pCVL 0 P 3 NA Not used NR NP NR NR distrbution coefficients

Not used for calculationrot
Croundwatar: Ur235 pCVL 0 P 3 NA Not used NR NR NR NR dsamr.utien coefficients

Not used for calculation of
Groundwater: U-236 pCmL 0 P 3 NA Notused NR NR NR NP distributin coefficients

Not used to, calculation) oF
Groundwater: U-'238 pCi/L . 0 P 3 NA Not used NR NR NR NR distribution coefficients

Cover depth mn 0 P 2 LD 1.51 NR I NR NR NR3 See Table L-2

25% cumulative density function
Density of cover material 0/m 1.5 P 1 2 0 1.571 NR NR NR NR value. See Appendi J

75% cumulatice density function
pCover erosion rate m.r 0.001 PB 2 D 1.42E-04 NR NR NR NR value See Appendx
Density of contaminated
zone aacmr 105 P 3 D 1.6 NR NR NR NR See Table L-5

Contaminated zone 50ld cumulative density function
erosion rate - m/yr 0001 P.8 2 D 3.49E-05 NR NR NR NR value. See Appendix J

Contaminated zone total 50% cumulative density function
Porosity 5.4 P 2 0 0.41 NR NR NR NR value. See Appendix J
Contaminated zone field
capacity 02 P 3 D 0.2 NR NR NR NR RESRAD default

Average Kh from dilatomseter
(DMT) pressure dissipation tests

performed on in-situ Pond E
uontaminaled zone sJudge by Jn-Sfdu Testing a Ca

hydraulic conductivity m/yr 10 P 2 0 136 NR NR NR NR Augiust 5n7, 2009

Contaminated zone b 50% cumulative density function

parameter 5a3 P 2 0 1 35 NR NR NR NR value, See Appendu b J
This parameter only used if

Humidity in air 9/m3 8 P 3 NA Not used NR NR NR NR Tritium is present in soil

Evapotranspiration 50% cumulative density function
coefficient 0.5 _P 2 D 0.62 NR NR NR NR value. See Appendix Jvrg nulwn pe o

Paducah, KY (NOAA),7,4 mnph

Average annual wind htrp:J1wf.ncdc.noaa govloalclman
.speed rn/s 2 P 2 D 3.3 NR NA NR NR te/o ntin ic cd/a vgw 'idhm

HtWURH/C-6697 All. , able
,Precipitation rate rn/yr I1 P T 2 D 1 25 NR NR NR NR t,-tPauhK
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Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Dstribution Distribution Distribution Oistribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Typei ro Treatment" Value 1 2 3 4 Basis
Not applicable for industrial

Irrigation rate nlyr 0.2 B 3 D 0 NR NR NA NR scenario
RESRAD default, Method W_

Irrigation mode - Overhead B 3 D Overhead NR NR NR NR used in Illinois
NUREGICR-6697 Ant C, Table
4.2-1 method. Assume c, = 0.3.

Runoff coefficient 0.2 P 2 D 0.4 NR NA NR NR c, = 0.2. and c, = 0.1
Watershed area for Pond area watersh See
02ab'sea r pond z 1t.OOE+06 P 3 D 2.78E,05 NR NR NR NR Appendx A.

Acuacy forwater soil

computation I _- 1.00E-03 NA 3 D 1.00E-03 NR NR NR NR RESRAO default

50% cumulative density function

Densityof saturated zone g/cms 1.5 P t D 1.51 NR NR NR NR value. See Appendk J

Saturated zone total 50% cumulative density function
porosity 0.4 P 1 D 0.43 NA NA NA NR value. See Appendix J

Saturated zone effective 00% cumulative density function
poroont 0.2 P t D 038 NR NR NR NR value, See Appendx
Saturate zone field
capacity 02 P 3 D 0.2 NR NR NA NR RESRAD default

Saturated zone hydraulic 50% cumulative density function
vonductrurty i/yr too P 1 D 2500.0 NR NR NR NR value. See AppendixJ

Andrews Engr. Geologic Cross
Section Sheet A-A' (El. 319.24 -

Saturated ae hydraulic El. 298,54)/ 4320 ft. See
radient " 0.02 P 2 D 0.0048 NR NR NR NR Appendix A.

Saturated zone sov. 50% cumulative density function
spevific 0 parameter - 5.3 P 2 D 0.97 NR NR NR NR value. See Appendi J
Water tabIe drop rate iypr 1.00E-03 P 3 D 1.00E-03 NR NR NA NR AESAA deta.it

Honeywell Santary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 D 105 NR NA NR NR zone.

ND Model is used for larger

contaminated areas (e.g. more

Model: non-dispersion or than 1,000 m) per RESRAD
mass balance ND P 3 D ND NR NR NA NR Users Manual Section E.3.I.

This parameter Is not used in the
Well pumping rate m/yr 250 B, P 2 D Not used NA NR NR NR -on-dispersion model

Andrews Engineerng Project ID
91- ,30 cross section Sheet

Number of unsaturated Number A-A'. January 2007.
zones 1 P 3 D 5 NA NR NR NR See Appendix A

Andrews Engineering Project ID
Unsaturated zone 1 91-135 cross section Sheet
thickness (Clayey Silt/Silty Number A-A', January 2007.
Clay) m 4 P 1 D 6.86 NR NR NR NR See Appendix A.

Unsaturated zone r soil 00% Cumulative density functn
de glcm' 1.5 P 2 D 1.695 NR NA NR NR i-oeSeeAp.pede J

Unsaturated zone 1 total 50% cumulative density function
noroity 04 P 2 D 0.360 NR NR NR NR 'alue. See Appendix J

Unsaturated zone 1 50% cumulative density function
effective porosity 0.2 P 2 D 0.289 NR NR NR NR value. See Appendix J
Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NA NA NR NR AESRAD default
Unsaturated zone 1
hydraulic conductivity m/yr 10 P 2 D 126 NR NR NR NR See Table L-4

Unsaturated zone 1 soil- 00% cumulative density function
specific b parameter 5.3 P 2 D 9.87 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID
Unsaturated zone 2 91-135 cross section Sheer
thickness (Sandy Silt/Silty Nuumber A-A', January 2007.
Sand) m 4 P 1 D 1.71 NA NR NR NR See Appendix A.

Unsaturated zone 2 soil 00% cumulative density function
density g/cm3 1.5 P 2 D 1.563 NR NR NR NR value. See AppendxJ

Unsaturated zone 2 total 50% cumulative density function
porosity - 0.4 P 2 D 0.409 NR NR NR , NR value. See Appendix J

Unsaturated zone 2 50% cumulative density function
effective porosity 02 P 2 D 035 NR NR NR NR value. See Appendix J
Unsaturated zone 2 fint
capacity _____ 0.2 P 3 0 0.2 NR NR NR NR RESRAD default

Unsaturated zone 2 50% cumulative density function
hydraulicconductivity m/yr 10 P 2 D 1024.76 NR NR NR NR value. See Appendix J

Unsaturated zone 2 soil- 50% cumulative density function
specific b parameter 5,3 P 2 0 1.35 NR NA NR NR value. See Appendix J

0

2of 10



Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenarlo

Determlnlstlc Dose Assessment Input Summary

Distrnbutivn Distribution Distribuon Distrbution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority2 Treatment" Value 1 2 3 4 Basis
Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 3 Number A-A, January 2007.
thickness (Sand) m 4 P 1 D 1.71 NR NR NR NR See Appendix A.

Unsaturated zone 3 soil 00% cumulative density function
density g/cm3 1 5 P 2 D 1.510 NP NP NR NR value. See Appendc, J

Unsaturated zone 3 total 50% cumulative density function
porosity - 04 P 2 0 0.43 NR NP NR NR value. See Appendix J

Unsaturated zone 3 50% cumulative density function
effective porosity 02 P 2 D 0,383 NA NP NR NR value. See Appendar J
Unsaturated zone 3 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESPAD default

Unsaturated zone 3 50% cumulative density function
hydraulic conductivity n *y 10 P 2 0 2495.4 NR NR NR NR value. See Appendu J

Unsaturated zone 3 soil- 50% cumulative density function
specific b parameter 5t3 P 2 D 0.97 NP NR NP NR value. See Appends

Andrews Engineering Project ID

Unsaturated zone 4 91-135 crass section Sheet
thickness (Sandy Silt/Silty Number A-A'. January 2007,
Sand) m 4 P 1 D 4 NR NP NR NP See Appendit A.

Unsaturated zone 4 soil 50% cumulative density function
density glcmra 1.5 P 2 ) 1.562 NP NR NP NR value. See Appendia J

Unsaturated zone 4 total 50% cumulative density function
porosity 0.4 P 2 D 0.389 NR NP NR NP value. See Appendis J

Unsaturated zone 4 50% cumulative density function
affective porosity 02 P 2 0 0.318 NP NR NR NR value. See Appendix J

Unsaturated zone 4 field
capaciy 0.2 P 3 0 0.2 NP NR NP NP RESRAD default

Unsaturated zone 4 50% cumulative density function
coydrauriccnductivity m/yr 10 P 2 0 1021.1 NP NR NP NR value. See Appendei J

Unsaturated zone 4 sail. 50% cumulative density function
specibic S parameter 5.3 P 2 D 1.35 NR NR NR NP value. See Appendis J

Andrews Engineering Projaet ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007,
thickness (Sand) m 4 P 1 1 1.14 NR NP NR NR See Appendix A.

Unsaturated zone 5 soil 50% cumulative density function
density itcm

t  
1.5 P 2 D 1.510 NR NP NFI NP value. Sea pendaJ

Unsaturated zone 5 total 50% cumulative density function
purosty 0.4 P 2 0 0.43 NR NP NR NR value. See Appendii J

Unsaturated zone 5 50% cumulative density function
effective porosit 0.2 P 2 0 0.383 NR NR NR NR value. See Appendat J
Unsaturated zone 5 field

capacity z 0.2 P 3 0 0.2 NP NR NR NR RESRAD default

Unsaturated zone 5 50% cumulative density function
hydraulic conductivity m/yr 10 P 2 0 2493.6 NR NR NR NR value. See Appendsi J

Unsaturated zone 5 soil- 50% cumulatne density function
specific b parameter - 5.3 P 2 D 0.97 NP NR NR NR value. See Appendix J
Distribution Coefficinets(otaminated, unsastuated. a-sd saturatedzones)~ ~ -r y. & .

50% cumulative density function
Ac-227 (CZ) cm'/g 20 P 1 S 824.5 NR NR NR NR value. See Appendix J

50% cumulative density function
Ac.227 (UZI) cm'/g 20 P 1 S 8184 NR NR NP NR value. See Appendsx J

50% cumulative density function

Ac-227 (UZ2) cm
t
/g 20 P 1 S 828.4 NR NR NR NR value See Appendis J

50% cumulative density function
Ac-227 (UZ3) cm

t
/g 20 P 1 S 825.1 NR NIP NR NR value. See Appendn(J

50% cumulative density function

Ac-227 (UZ4) cmt/g 20 P 1 S 809.7 NP NR NP NP value. See Appendis J

50% cumulative density luncaion

Ac-227 (UZ5) cmv/il 20 P 1 S 814.7 NR NR NP NR value. See Appendix J

50% cumulative density function
Ac-227 (SZ) cm

t
/g 20 P 1 S 810.4 NR NP NP NP value. See Appendsi J

50% cumulative density function

Pa-231 (CZ) cm
t
/g S0 P 1 S 374.3 NP NP NR NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ1) cm-/g 50 P 1 S 370.7 NR NR NP NR value. See Append J
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Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distbution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Proiý Treatnment" Value 1 2 3 4 Basis

50% cumulative density function
Pa-231 (UZ2) cm'/lg 50 P 1 S 375.1 NR NR NP NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ3) cmr/g 50 P 1 S 375.3 NR NR NR NR value. See Appendix

50% cumulatie density function
Pa-23t IUZ4) cm'•lg 50 P I S 378.2 N1 NP NP NP value. See Appendix J

50% cumueatue density function
Pa-231 (UZ5) cm3ln 50 P 1 S 375.6 NP NP NP NR value. See Appendfi J

50% cumulative density function
Pa.231 (SZ) cm'/l 0 50 P I S 378.4 NP NR NP NR value, See Appendix J

50% cumulatie density function
Pb-210 (CZ) cm3/g 100 P 1 S 2373.8 NR NR NR NR alue.,See AppendiJ

50% cumulative density function
Pt-210 (UZt) cml/g 100 P 1 S 2347.3 NP NR NP NR value. See Appendix J

50% cumulatice density function
Pt-210 (UZ2) cm'/l 100 P I S- 2361.6 NP NP NR NR value. See Appendix

50% cumulative density function
P5-210 (UZ3) cm'/g 100 P 1 S 2356.9 NP NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 IUZ4) cm'lg 100 P 1 S 2352.1 NP NP NP NP 'alue.SeeAppendixJ

50% cumulative densit function

P53-210 (US5) cmg t100 P I S 2379.9 NR NR NR NR value. See Appendi

50% cumulative density function
P-210 SZ cm/ tOO P 1 S 2360.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-226 (CZ) cm'lg 70 P 1 S 3501.2 NP NR NR NR value. See Appendix,

50% cumulative density function

Pa-226 IUZ1) cm3/1 70 P 1 S 3506.5 NP NR NP NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ2) cm'/l 70 P I S 3505.6 NR NR NR NR value. See Appendix J

50% cumulatie density function
Ra-226 (UZ3) cm

t
lt 70 P I S 3522.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ4) cm3/gl 70 P 1 S 3484.6 NP NR NR NR value. See Appendix J

F50% cumulative density function

Ra-226 (UZ5) cm
5

1/ 70 P 1 S 3495.8 NR NR NR NR value. See Appendix

50% cumulative densit functionRa-226 (SZ) cmn/ln 70 P 1 S 3529.3 NR NP NP NP alue. See Appendis

50% cumulative density function

Ra-228 (CZ) cm
t

/l 70 P t S 3489.5 NR NP NR NR calue. See Appendix J

50% cumulative density function
/a-228 IUZt) cm'/g 70 P I 5 3S07.0 NR NR NR NP value. See Appendix J

50% cumulative density function
Pa-228 (UZ2) cm'/g 70 P I S 3521.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Pa-228 UZ3) cm'/u 75 P 5 3S3.0 NP NP NP NP value. See Appendix J

5a0% cumulative density function

Pa-228 IUZ4) cm'/g 70 P 1 S 3504.5 NR NR NR NP value. See AppendixJ

50% cumulative density function
Ra-228 (UZS) cm'lg 70 P 1 S 3483.8 NP NR NR NP value. See Appendx

50% cumulative density function
Pa-228 15Z) cm'/g 70 P 1 v 3521.4 NP NR NP NP calue. See Appendix J

50% cumulative density function

Th-228 (CZ) cm'/9 60000 P I S 5883.2 NR NR NR NP value. See Appendix J

50% cumulative density function
Th-228 (UZI) cm'/l 60000 P 1 S 5736.1 NR NP NR NR valoe. See Appendix J

50% cumulative density function
Th-228 IUZ2I cM3slg 60000 P 1 S 5825.4 NR NR NR NP value. See Appendix J

50% cumulative density function
Th-228 (UZ3) cm'/9 60000 P 1 S 5786.3 NP NP NP NR value. See Appendi
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Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Oistrioution Distribution Distrioution Distibution

RESPAD Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priority' Treatment" Value 1 2 3 4 Basis

50% cumulaten density function
Th-228 (UZ4) cm'/g 60000 P 1 S 5774.7 NA NR NR NR vale. See Appendre

50% cumulative density function
Th-228 (UZO) cm"/

t  
60000 P 1 S 5784.1 NR NR NR NR nale. See Appendx

50% cumulatfue density function
Th-228 (SZ) cm t/g 60000 P t S 5828.0 NR NR NP NR value. See Appendix J

50% cumulative density function
Th-230 (CZ) cm'/g 60000 P t S 5770.7 NR NR NR NR value. See Appendx

50% cumulative density function
Th-230 (UZ1) cm'/g 60000 P t S 5842.5 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-230 (UZ2) cm'/g 60000 P 1 S 5842.8 NR NR NR NR value. See Appendis J

50% cumulative density function
Th-230 (UZ3) cm

t
/g 60000 P I S 5842.2 NR NR NR NR value. See Appendix J

50% cumulative density function

Th-230 (UZ4) cm3/l 60000 P 1 S 5778.8 NR NR NR NP value. See Appendix J

50% cumulative density function

Th-230 (UZS) cm'/g 60000 P f S 5859.6 NR NR NR NR value. See Appendix J

00% cumulative density function

Th-230 (SZ) cm'/g 60000 P t S 5849.2 NR NR NR NR value See Appenda= f

50% cumulative density function
Th-232 (CZ) cm'/g 60000 P I S 5770.9 NR NR NFI NP value. See Appendix J

50% cumulative density function
Th-232 (UZI) cm'/p 60000 P 1 5808.9 NR NR NR NR value. See Appendis J

00% cumulative density function
Th-232 (UZ2) cm1/g 60000 P 1 S 5744.2 NR NP NR NR 'ulue. See Append

50% cumulative density function

Th-232 (UZ3) cm'/g 60000 P I S 5769.1 NR NR NR NR salue. See Appendix J

50% cumulative density function
Th-232 (UZ4) cm/•g 60000 P I S 5778.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ5) cm

t
gl 60000 P 1 S 5822.9 NR NR NR NR value. See AppendiJ

50% cumulative density function

Th-232 (SZ) cm3/g 60000 P I S 5864.1 NR NR NR NR value. See Appendix J

50% cumulative density function

U-234 (CZ) cm'lg 50 P t NA 123.5 NP NR NR NR value. See Appendix J

50% cumulative density function
U-234 (UZt) cm'/g 50 P 1 NA 126.1 NR NR NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ2) cmvnl9  50 P 1 NA 124.2 NR NR NR NR value. See Appendix J

50% cumulanve density function
U-234 (1Z3) cm/lg 50 P I NA 124.2 NR NR NR NR value. See Appendis J

50% cumulative density function
U-234 (UZ4) cmt/g 50 P 1 NA 124.7 NR NR NR NR value. ne Appendix

50% cumulative density function
U-234 (UZ5) cm'/1 50 P 1 NA 125.7 NR NR NR NR value. See Appendsix.

50% cumulative density function
U-234 (SZ) cm,/1 50 P I NA 126.4 NR NA NR NR value. See Appendix J

50% cumulative density function
U -235 (CZ) cm'/g 50 P i NA 123.9 NP NP NFP NR value. See Appendx J

50% cumulative density function
U-235 (UZ1) cm./9 50 P t NA 125,8 NR NR NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ2) cm'l/ 50 P 1 NA 123.3 NR NP NR NP value. See Appendix J

50% cumulative density function
U-235 (UZ3) cmt/l 50 P 1 NA 125.9 NP NR NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ4) cmt/9 50 P 1 NA 124.9 NP NR NR NP value. See Appendis J

50% cumulative density function
U-235 (UZ5) cm./g 50 P f NA 124.7 NP NP NP NR value. ne ApyendixJ
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Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution

RESRAD Parameter Parameter Parameter Parameter
Parameter Units Default Type" Pnority Treatment" Value 1 2 3 4 Basis

50% cumulative density function

U-235 (SZ) cm'tg 50 P 1 NA 124.4 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (CZ) cm'/g 50 P 1 NA 123.9 NR NR NR NA ,alue. See Appendix J

50% cumulative density function

U-236 (UZt) cm•n
t

l 50 P t NA 124.0 NR NR NR NR value. See Appendix J

50% cumulati density function

U-236 (UZ2) cmi/l 50 P 1 NA 123.8 NR NR NP NR value. See Appendix

50% cumunlae density function

U-236 (UZ3) cm3/g 50 P t NA 123.9 NR NA NR NP value. See AppendsJ

50% cumulatie density function

U-236 (UZ4) cm3/g 50 P 1 NA 124.0 NR NR NR NR value. See Appendix J

50% cunulative density function

U,236 (UZ5) cm'/g 50 P 1 NA t25.9 NP NR NR NA nalue. Sne AppendJ

50% cumulative density function

U-236 (SZ) cm3lg 50 P t NA 125.8 NR NR NFI NR value. See Appendi J

50% cumulative density function
U-238 (CZ) cm'/g 50 P 1 NA 124.0 NA NI NR NR value. See Appendx

50% cumulative density function

U-238 (UZ1) cm'lg 50 P 1 NA 1238 NR NR NR NR value. See AppendkiJ

50% cumulatfve density function

U-238 (UZ2) cm'/5 50 P 1 NA 124.5 NR NR NR NR vaiue. See AppendoJ

50% cumulative density function

U-238 (UZ3) cm'/g 50 P 1 NA 123.4 NR NR NR NR value. See Appendx J

50% cumulative density function
U-238(UZ4) cm

t
/g 50 P i NA 124.0 NR NP NR NR value. See AppendbrJ

50% cumulative density function

U-238 (UZ5) cm
1

/g 50 P 1 NA 1262 NR NR NR NR value. See Appendid

50% cumulative density function

U-238 (SZ) cm
t

/g 50 P I NA 124.3 NR NI NR NR value. See Appendix J
TrasportFactor Optionp ."7i .:s. v., , >..:vvi.. ~ ~ ~ v .,~Ki ~ 2 i

RESRAD default, parameter is

not used for calculation of
distribution coefficients. Value of
i not used for calculation of

Leach rate 1 • 0 P 3 D 0 NR NR NR NA distribution coefficients.
Value used for Uranium nuclides

Solubility limit moulL 0 P 3 D 2.94E-06 NR NR NR NR only
RESRAD default, parameter not
used for calculation of

Use plantisnil ratio I Check box Ye.04.e NA 3 NA No NR NR NR NR diostrbution coefficients.
Occupancy! :•, .i :!

Inhalation rate m777r 8400 MB 8 3 1) 11400 NR NR NR NR RESRAD Manual, Table 2.3

Mans loading for 50% cumulative density function
inhalation g/m3 00501 P. B 2 D 2.35E-05 NR NR NR NR calue. See Appendix J
Exposure duration yr 30 5 3 D 25 NR NR NR NR RESRAD Manual, Table 2.3
Indoor dust filration factot
(shielding factor, 50% cumulative density function
inhalation) 0.4 P. 8 5 D 0.547 NR NR NR NR value. See Appendix J

Shielding factor, external 50% cumulative density function
gamma 0.7 P 2 D 0.269 NR NR NR NR value. See Appendix J
Indoor time fraction 0.5 5 3 1 0.17 NR NP NP NP nSRAl Manual,Table2.3

Outdoor (on site) time
fraction 025 a 3 0 0.06 NR NR NR NR ARESRAD Manual, Table 23
Shape of the Shape teynesentative yf pond
contaminated zone 1 P 3 D Non-circular NR NA NR NR (rectangular)

Frit, vegetable, and gtain Pathway suppressed for
consumption rate kg/yr 160 M, B 2 NA Not used NR NR NR NR industrial worker scenario
Leat vegetable v Iathway suppressed for
consumption kg/yr 14 M, B 3 NA Notused NR NR NR NR industrial worker scenario

Fathway suppressed for
Milk consumption .Jyr 92 M. B 2 NA Not used NR NR NR NR industial worker scenario
Meat and poultry Pathway suppressed for
consumption kg/yr 63 M, a 3 NA Not used NP NR NR NR ndustrial worker Scenario

Pathway suppressed for
Fish consumption rate kg/yr 5.4 M, B 3 NA Not used NR NR NR NR industrial worker scenario
Other seafood Pathway suppressed ion
consumption rate kg/yr 0.9 M. B 3 NA Not used NA NR NS NR industrial worker scenario

RESRAD Manual. Table 2.3
based on EPA suggested value

Soil ingestin rate g/yr 3685 M, B 2 D 36.5 NR NA NR NR of 1 D gday

1NUREa/Ctru5512, V3tM4NTDrinking water intake L/Jyr 510_ M, B _2 D 485 . NR NFR NR N. Table 6.87
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Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

0

Distrioution Distribution iatrbutfn Disruin

RESRAD Parameter Parameter Parameter Parameter
Parameter Units Default Type' Prori Treatment

1  
Value 1 2 3 4 Basis

Contamination fraction of
drinrking water 1 B, P 3 NA 1 NA NR NR NR RESRAD Default
C...ination fractn of Pathway suppressed for
household water I B, P 3 NA Not used NA NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
livestock water 1 B, P 3 NA Not used NR NR NR NA industrial worker scenario
Contamination fraction of Pathway suppressed ftr
irrigation water I B, P 3 NA Not used NA NR NR NR industrial worker scenario

Contam-lton fraction of Pathway suppressed for
aquatic food 0.5 B.P 2 NA Not used NR NA NR NR industrial worker scenario
Contamination fraction of Pathway suppressed fur
plant food -1 8. P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
meat -1 B. P 3 NA Not used NR NR NR NR industrial worker scenario
Contamination fraction of Pathway suppressed for
milk B- 8, P 3 NA Not used NA NR NA NR industrial worker scenario

Lves u fodder intake Pathway suppressed for
rate for meat kg/d 68 M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock fodder intake Pathway suppressed for
rate for milk kg/d 55 M 3 NA Not used NA NA NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate tot meat L/d so M 3 NA Not used NR NR NR NR industrial worker scenario
Livestock water intake Pathway suppressed for
rate for milk L/d 160 M 3 NA Not used NR NA NR NR industrial worker scenario

Pathway suypressed for
Livestock soil intake kg/d 0.5 M 3 NA Not used NA NR NR NR industrial worker scenario
Mass loading for lotiar Pathway suppressed for
deposition 1.00E-04 P 3 NA Not used NR NR NR NA industrial worker scenario

50% cuntulative density function

Depth of soil mixing layer m 0.15 P 2 D 0.231 NA NR NR NA value a Sea pendnt J

- 'Pathway supp~ressebdfoir
Depth of roots n 0.9 P 1 NA Not used NR NR NR NR industrial worker scenario

RESRAD default, all drinking

Drinking water fraction water assumed from
from groundwater I B, P 3 D 1 NA N2 NR NAR groundwater

Household water fraction Parameter applies to Radon
fro. roundwater i B. P 3 NA Not used NA NR NR NA only.
Livestock water fraction Pathway suppressed for
ror groundwater 1 B. P 3 NA Not used NR NR NR NR industrial worker scenario
rrigation fraction from Pathway suppressed for

groundwater 1 B, P 3 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
non-leafy plants kg/im 0.7 P 2 NA Not used NR NR NR NR industrial worker scenario
Wet weight crop yield for Pathway suppressed for
leafy plants kg/nt' 1.5 P 3 NA Not used NR NA NR NR industrial worker scenario

aet weight crop yield for Pathway suppressed for
fodder kh/nm 1.1 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for non- Pathway suppressed for
neafy vegetables yr 0.17 P 3 NA Not used NR NR NR NR industrial worker scenario
Growing season for leaf/ Pathway suppressed for
Iveotables Yr 025 P 3 NA Not used NR NR NR NR industrial worker scenario
uruwing season for Pathway suppressed for
uodder yr 0.08 P 3 NA Not used NR NR NR NR industrial worker scenario
ranslucation factor fou Pathway suppressed for

non-lnafy veg•tables 0.1 P 3 NA Not used NA NR NA NR industrial worker scenario
Translocation factor for Pathway suppressed for

leaf veogetables t P 3 NA Not used NR NA NR NR industrial worker scenario
Translocation factor for Pathway suppressed for
fodder 1 P 3 NA Not used NR NR NR NR industrial worker scenario
5ry foliar interception
traction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Dry foliar interception

fraction for leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NR NA industrial worker scenario
Dry foliar interception Pathway suppressed for
traction for fodder 0.25 P 3 NA Not used NR NA NR NR industrial worker scenario
Wet foliar interception
traction for non-leafy Pathway suppressed for
vegetables 0.25 P 3 NA Not used NR NR NA NR industrial worker scenario
,WVet foiar intercnption
traction for leafy Pathway suppressed for
Mgeta-be ,0.25 P 2 NA Not used NR NR NR NA industrial worker scenario
,etotliarin/terception Pathway suppressed for
traction for fodder 0.25 P 3 NA Not used NR NR NR NR industrial worker scenario
Weathering removal Pathway suppressed for
constant for vegetation I/yr 20 P 2 NA Not used NR NR NR NR industrial worker scenario

P-12 concentration in 'Applicable for C-14 exposure
water g/cm' 2.0OE-05 P 3 NA Not used NR NR NR NR only

-2 concentraon in Applicable for C-r4 exposure
-ontmiated soil 9/ 3.OOE-02 P 3 NA Not used NR NR NR NR only
Fraction of vegetation Applicable for C-14 exposure
carbon from soil 2.OOE-02 P 3 NA Not used NR NA NR NR only
Fraction of vegetation Applicable for C-14 nuposure
caron from air 0.98 P 3 NA Notused NR NR NR NR only
C! -14 evasion layer Applicable for r-14 exposure
thickness in sod n 0.3 P 2 NA Nut used NA NA NA NR only
C-14 evasion flux rate Applicable for C-14 exposure
from soil 1/s 7.00E-07 P 3 NA Notused NA NA NR NR only
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Table L-1
Honeywell Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default , Prionty/ Treatment
3  

Value 1 2 3 4 Bases
U- 12 evasion flux rate Applicable for C-14 exposure
Irom sail 1/s 1.00E1-0 P 3 NA Not used NR NR NR NR ny
Fraction of grain in beef Alicablo for C-14 exposure
cattle feed 0.8 B 3 NA Not used NR NR NR NR Only
Fraction of grain in milk ol1blo for C-14 exposure-
Co. feed 0.2 B 3 NA Not used NR NR NP NR only

Storage me or fritso
non-leafy vegetables, ari Pathway suppressed for

rain d 14 B 3 NA Not used NR NR NR NR industrial worker scenano
t iormaTge thneor leafy Pathway suppressed for

vegetables d 1 B 3 NA Not used NR NR NR NR industial worker Scenario
Pathway suppressed for

Storage time for milk d 1 B 3 NA Not used NP NP NR NR industrial worker scenarioP athway suppressed or
Starage time for meat d 20 B 3 NA Not used NR NR NR NR industrial worker scenario

Pathway suppressed for
Storage time for fish d 7 B 3 NA Notused NP NR NP NP Industrial worker scenario

Storage time for Pathway suppressed for
crustacea and mollusks d 7 B 3 NA Not used NR NR NR NR industrlal worker scenario
Storage time for well Pathway suppressed tor
water d t B 3 NA Not used NR NR NR NR industrial worker Scenario
Storage time for surface sathway suppressed for
water d I B 3 NA Not used NR NR NR NR iedustrial worker scenario
Storage time for livestock Pathway suppressed for
fodder d 4S B 3 NA Not used NR NR NR NP industral worker scenario

Thickness of building Applicable lot Radon exposure
foundation m 0.15 P 3 NA Not used NR NR NR NP n
Bulk density building plicable for Radon exposure
foundation fim' 2.4 P 3 NA Not used NR NR NP NR only
Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NP NR NP NR arly

Total porosity of building Applicable for Radon exposure
toundation 0.1 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NP NP NR NP only

Volumetric water content Applicable lot Radon exposure
of building foundation 0.03 P 3 NA Not used NP NR NR NP onlyp
Radon diffusion
coefficient in cover Applicable for Radon exposure
material nris 2.OOE.06 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in foundation Apoplicable for Radon exposure
material m/s 3.00-E07 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in Applicable for Radon exposure
contaminated zone smil m/s 2.OOE-06 P 3 NA Not used NR NP NR NR onlpy
Radon vertical dimension Applicable for Radon exposure
of mixinm rn 2 P 3 NA Notused NR NR NR NR only
Average builting air _.Aplicable for Radon exposure
e rc.ange rate 1/hr 0.5 P, B 3 NA Not used NR NP NR NR voly

vtpinable for Rdon exposure

Building (room) height in 2.5 P 3 NA Not used NR NR NR NP only
Budding interior area Applicable for Radon exosure
factor 0 P 3 NA Not used NR NR NR NR only
Building depth below Applicabte for Radon exposure
ground surface in - P 3 NA Not used NR NR NR NR only
Radon-222 emanation Applicable for Radon exposure
coefficient 0,25 P 3 NA Not used NR NR NR NR only
Radon-220 emanation Applicable for Radon exposure
coefficient 0,15 P 3 NA Not used NR NP NR NR only

(risklyr)/ Nuclide
Slope factor- external (pCVg) specific M 3 NA Not used NR NR NR NP RESRAD Default

l Nuc iao p eide
Slope factor - inhalation riskW/pi specific M 3 NA Not used NR NA NR NR RESPAD Default

Slooe factor - inoestion I risk/pCi specific M 3 NA I Not used I NR I NR I NR I NR IRESRAD Default

Th-230
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Table L-1

Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Oetermlnlstic Dose Assessment Input Summary

Oistri0upoN Oisfution N n industrol wokensenh
0ESRAD DefauATParameter Parameter Parameter Param etere

Parame.ter Units Dfoi~ ...... Tp'value 1 2 3 4 Basis

Th-232 - 0.0 p 3 0N00273 NR NP NR NR ,jodR-tria wre Tscearay
U-234 mrem/p i 0.000283 M 3 D) 0.000283 NR NA NR NR FGR-1 1. RESRAD LibFray

U-235 mrem/pCi 0.000266 M 3 N 0.000266 NR NR NR NR Fu-11trwSAOkeLsebrary
U-236 ar=pi 0000269 M 3 0000269 NR NR NR NR FGI-ti 1, wRESRAD Library

U-238 mrem/pCi 0.000255 M I 0000255 NR NP NR NR GR-ta1, RESRAD Library

Pathway suppressed for

AC-227 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

a-231 0.01 P I NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Pb-210 0.01 P 1 NA Not used NP NP NR NR edustrial worker scenario
athw0ay suppressed for

Ra-226 . 00402 P I NA Not used NR NR NR NR irdustrial worker scenario
Pathway suppressed for

Ra-228 0.04 P 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-228 0.001 p 1 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

Th-230 00001 P 1 NA Not used NR NR NR NR industrial worker scenario
P'athway suppressed for

Th-232 0001 P 2 NA Not used NP NR NR NR industrial worker scenario
Pathway suppressed for

U-234 0.0025 P 1 NA Not used NR NR NR NR industrial worker scenario
gPathway suppressed for

UL-235 0.0025 P 2 NA Not used NR NR NR NR industrial worker scenario
Pathway suppressed for

U-236 0,0025 P 2 NA Not used NP NR NR NR industrial worker scenario
Pathway suppressed for

U-238 0.0025 P I NA Not used NR NR NP NR industrial worker scenario

(p•i'k9)/ 'Pathway suppressed for
Ac-227 (pC•d) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(PCZkg)/ Pathway suppressed for
Pa-231 (pCVd) 0.005 P 2 NA Not used NR NR NR NR industrial worker scenario

(PCVkg)/ Pathway suppressed for
Pb-210 (pCVd) 0.0008 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCXk7)1 Pathway suppressed for
Ra-226 (pCVd) 0.001 P 2 NA Not used NP NR NR NP industrial worker scenario

ispCik~g/ -Pathway suppressed for
Ra-228 (pCVd) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkgT) Pathrway suppressed lor
Th-228 (pCi/d) 0.0001 P 2 NA Not used NR NR NR NR industrial worker scenario

( k 'Pathway suppressed for
Th-230 (pCi/d) 00001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCikg)/ Pathway suppressed for
Th-232 (pCVd) 0.0001 P 2 NA Not used NP NR NP NR industrial worker scenarro

(pCVkg)/l Pathway suppressed for
U-234 (pCVd) 0.00034 P 2 NA Notused NR NR NR NP industrial worker scenaro

(pC/kg)/ Pathway suppressed for
U-235 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
U-236 (pCi/d) 0.00034 P 2 NA Nut used NR NR NR NR industrial worker scenarro

(pCVko)/ Pathway suppressed for
U-238 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC,/L)/ Pathway suppressed for
A-23227 (pCVd) 0.00002 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC7L)/ Pathway suppressed for
Pa-231 (pCVd) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVL)/ Pathway suppressed for
Pb-210 (pCVd) 00003 P 2 NA Not used NR NR NR NR industrial worker scenario

(TpC-L) Pathway suppressed for
Ra-226 (pCVd) 0.001 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVL)/ Pathway suppressed for
Ra-226 (pOCidI .001 P 2 NA Not used NR NR NR NR industhal worker scenario

(pC;Q)/ Pathway suppressed for
Th-228 (pCVd) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCiL)/k Pathway suppressed Tor
Th-230 (pCVd) 03000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVL)l/ Pathway suppressed for
Th-232 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR industrial worker scenario

(pC/VkL)/ Pathway suppressed for
UP-234 (pCi/d) 00006 P 2 NA Not used NR NR NR NR industrial worker scenario

(6770L) Pathway suppressed for
U-235 (PCVd) 0.0006 P 2 NA Not used NR NR NA NR industrial worker scenario

(pCL)) rPathway suppressed for
U-236 (pCVd) 1.0006 P 2 NA Not used NR NP NR NR industrial worker scenario

(pCXVF- -/ Pathway suppressed for
U-238 (pCild) I0.0006 P 2 NA Not used NR NR NR NR industrial worker scenario

ýpC/kq)/' Pathway Suppressed for
Ac-227 (pCVL) 15 P 2 NA Not used NR NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
Pa-231 (pCi/L) 10 P 2 NA Not used NR NR NR NR industrial worker scenario

(CpT~kg)F_ Pathway su.ppressed for
e b-210 __(pCVL) 300 P 2 NA Not used NR NR NR NR industrial worker scenario

(p7k~g_)/ Pat1hwa~ysuppresse-d- Tr
Ra-226 (pCVL) 50 P 2 NA Not used NFA NR , NR NR industrial worker scenario

•(AC~g)/ lPathway suppressed for
Ra-228 (pCi/L) 50 P 2 NA Not used NR NR NR NS industrial worker scenario

(pC~g)/Pathway suppressedl for
Th-228 f ((pMC-L)T t00 P 2 NA Not used NR NA NR NR lndustrial worker scenario
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Table L-1
Honeywefl Metropolis Works
Pond C Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution ODstrubution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority' Treatment? Value 1 2 3 4 Basis

(pCdvgi) Pathway suppressed for
Th-230 {pCVL) 1tO0 P 2 NA Not used NR NR NR NR industrial worker scenario

(p Ckgv] P atthway suppressed for
Th-232 (pCVL) 100 P 2 NA Not used NR NR NR NR kidustrial worker scenario

(pC(Vg)/ Pathway suppressed for
U-234 (pCVL) 10 P 2 NA Not used NA NA NR NR industrial worker scenario

(pC/kgY Pathway suppressed for
U-235 (pCV.) tO P 2 NA Not used NA NR NR NR industrial worker scenario

(pCVkg)/ Pathway suppressed for
U-236 (pC i. 1 10 P 2 NA Notused NR NR NR NR industTial worker scenario

(pCVkgy Pathway suppressed for

U-238 (pCVLt 1 10 P 2 NA Not used N NA NR NR industrial worker scenario
lioeccumoistlon tacittoril rostaceeat e> mol . K»>

(pC Vkgi) 1athway suppressed lor
Ac-227 (pCVL) t000 P 3 NA Not used NA NR NR NR industrial worker scenario

(-FpC/g7- Pathway suppressed for
Pa-231 (pCVL) 110 P 3 NA Not used NA NR NR NA industrial worker scenano

(p474) Pathway suppressed for
Pb-210 (pCiL) 100 P 3 NA Not used NR NR NR NR industrial worker scenario

Ap 100 Pathway suppressed lor

Ra-226 (pCV/L) 250 P 3 NA Not used NR NR NR NR industrial worker scenario

g) Pathway suppressed for
Ra-228 (pCVL) 250 P 3 NA Not used NA NA NR NR industrial worker scenario

kg), Pathway suppressed for
Th-228 (pCVi) 500 P 3 NA Not used NA NR NR NR industrial worker scenario

(C VNg) Pathway suppressed for
Th-230 (pCkL) 500 P 3 NA Not used NR NR NR NR industrial worker scenario

(TpC~kg)/ 
Pathway suppressed for

Th-232 (pCiIL) 500 P 3 NA Notused NR NR NR NR industrial worker scenario
(pCi'kg)/ Pathway suppressed ror

U-234 (PCVtL) 60 P 3 NA Not used NA NR NR NR industrial worker scenario
CgY/ Pathway suppressed for

U-235 (pCVL) 60 P 3 NA Not used NR NA NR NR industrial worker scenario
(pCVkg)/ Pathway suppressed for

U-236 (pCi"L) 60 P 3 NA Not used NR NR NR NR industrial worker scenario
(pC Vk(q) Pathway suppressed for

U-238 (pCL i 60 P 3 NA Not used NR NR NR NR industrial worker scenario
Graphic$o Paranmers .. K K> »i'K.

Value greater than default

Number of points - 32 NA NA NA 1024 NR NR NR NA erondes more evaluation points
Sn- Lo_ NA NA NA Log NA NR NR NR RESRAD Default

tT~anpgfoPiame/tem ti K ,>,. > ~ K
Manimum uober of
points for dose j 17 NA NA NA 17 NR NR NR NA RESRAD Default

Notes:
P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the nest is secondary (NUREG/CR-6697, Att. A, Table 2.1)

'1 = high priority, 2 = medium priority. 3 = low priority (NUREGICR-6697, Art. B, Table 4.2)
30 = deterministic, S = stochastic
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Table L-2
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume°1 ) Volume°') Volume(2) Area°') Area CZ Area(3) Length(4 ) Width(4) Thickness(5) Thickness(')

Pond (ft3) (ft3) (ft3) (ft2) (m2) (m2) (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

Notes: ( Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table L-3
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Corrected for
5% Bulking Corrected for

Radionuclide Average Dry Factor % Solids
Protactinium 231 0.26 0.24 0.13
Radium 226 0.59 0.56 0.31
Thorium 228 0.10 0.09 0.05
Thorium 230 3.00 2.85 1.56
Thorium 232 0.09 0.09 0.05
Uranium 234 263.85 250.66 136.83
Uranium 235 14.10 13.40 7.31
Uranium 236 6.31 5.99 3.27
Uranium 238 273.00 259.35 141.58

% Solids: 54.59%
Pond Solids: 57.16%



Table L-4
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.00E-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table L-5
Honeywell Metropolis Works

Pond C Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Bulk Average
Density Bulk Density

Pond Sample ID (g/ml) (g/ml)
B B-18 Lower 1.6 _

B B-18 Upper 1.7 _

B B-19 Upper 1.4 _

B B-26 Lower 1.6 _

B _ 1.575
C C-2 1.6
C C-5 1.7
C C-19 Lower 1.6
C C-19 Upper 1.5 _

C - 1.6
D D-8 Lower 1.5 _

D D-8 Upper 1.6
D D-10 Lower 1.4 _
D D-10 Upper 1.5
D D-17 Lower 1.5
D D-17 Upper 1.6
D D-26 Lower 1.8
D D-26 Upper 1.9
D - 1.6
E E-65 Lower 1.3 -
E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2
E E-97 Upper 1.1
E E-103 Lower 1.7
E E-103 Upper 1.7
E - 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
IndustrIal Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Oistribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priorit Treatment
3  

Value 1 2 3 4 Basis

Area of contaminated
zone mz t0000 P 2 D 3,900 NR NR NR NR See Table M-2.

Thickness of
contaminated zone rn 2 P 2 0 1.959 NAR NAR NR NR See Table M-2.

Length of longest side of

Length parallel to the contaminated zone. See Table M-

aquifer flow m 100 P 2 D 65 NA NR NA NR 2.
Basic Radiation Dose Unrestricted release criteria in 10

Limit mrem/,ear 30 P 3 D 25 NR NA NR NR CFR 20.1402

Time since placement Or 0 P 3 D 0 NR NR NR NR RESRAD default

Times Por cai0ulations ,r I P 3 D 0 NR NR NA NR SESeAD default
Times for calculations yr 3 P 3 D 3 NR NR NR NR RESRAD default

Times for calcuatiorns yr 10 P 3 D 10 NR NR NR NR RESRAD default
Times for calculations yr 30 P 3 0 30 NR NR NR NR RESRAD default

Times for calculations yr 1o0 P 3 D 000 NR NR NR NR RESe AD default
Times for calculations yr 300 P 3 D 300 NR NR NR NR RESRAA default
Times for calculations yr 1000O P 3 D 1 O00 NR N R N R N R RESRAD default

Soil: Ac-227 p)Ci/ 0 P 2 D 0 NR NR NR NR See Table M-3

Soil: Pa-234 pCVg 0 P 2 0 0.25 NR NR NR NR See Table M-3
Sor: Pb-230 pCi/g 0 P 2 D 0 NR NR NR NR See Table M-3
Soil: Ra-226 pCi/Q 0 P 2 D 0.46 NR NR NR NR Soo Table M-3

Soil: Ra-228 pC3, 0 P 2 D 0 NA NR NR NA See Table M-3
Soil: Th-228 pCi/• 0 P 2 D 0.28 NR NR NR NR See Table M-3

Soil: Th-230 pCVg 0 P 2 D 1.14 NR NR NA NA See Table M-3
Soil: Th-232 pCi/g 0 P 2 O 0.07 NR NR NR NR See Table M-3

Soil: U-234 pCi,• 0 P 2 D 4.80.78 NR NR NR NR See Table M-3
Soil: U-235 pCI/g 0 P 2 D 8.68 NR NR NR NR See Table M-3
Soil: U-236 i:Ci/g 0 P 2 0 12.87 NR Nil NR NR See Table M-3
Soil; U-238 F)Ci/q 0 P 2 D 503.83 NR NR NR NR See Table M-3

Not used for calculation of
Groundwater: Ac-227 pCiL 0 P 3 NA Not used NR NR NA NR distribution coefficients

Not used for calculation of

Groundwater: Pa-231 pCiL 0 P 3 NA Not used NA NR NA NR distribution coefficients

Not used for calculation of
Groundwater: Pb-210 pCVL 0 P 3 NA Not used NA NR NR NR . distribution coefficients

Not used for calculation of

Groundwater: Ra-226 pC0L 0 P 3 NA Not used NR NA NR NR distribution coefficients
Not used for calculation of

Groundwater: Ra-228 pCVL 0 P 3 NA Not used NR NA NR NR distribution coefficients
Not used for calculation of

Groundwater: Th-228 pCVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used to( calculation of
Groundwater: Th-230 pCifL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of

Groundwater: Th-232 pC/L 0 P 3 NA Not used NR NA NR NR distribution coefficients

Not used for calculation of
Groundwater: U-234 pCi/l_ 0 P 3 NA Not used NR NR NR NR Idistribution coefficients

Not used for calculation of
Groundwater: U-235 pCiAL 0 P 3 NA Not used NR NA NR NR distribution coefficients

Not used for calculation of
Groundwater: U-236 pCi/L 0 P 3 NA Not used NR NA NR NR distribution coefficients

Not used for calculation of

Groundwater: U-238 pCi/L 0 P 3 NA Not used NR NA NR NR distribution coefficients

Coverand Contamninated Zrone Hvdfololca Data.K> y.~ ~~~.,~>~:~ ~ ~:~i r. ::~I'I~:~<~-

Cover depth m 0 P 2 D 2.76 NR NR NR NR See Table M-2

25% cumulative density function
Density of cover material g/cm3 t.5 P t D 1.571 NR NR NR NR value. See Appendix J

50% cumulative density function
Cover erosion rate im/yr 0.001 PB 2 0 1.05E-04 NR NR NR NAR alue. See Appendix J

Density of contaminated
zone g/cm

t  
1.5 P I D 1.6 NR NR NA NR Seo Table M-5

Contaminated zone 50% cumulative density function
erosion rate m/yr 0.001 P.8 2 D 3.49E-05 NR NR NA NR value. See Appendix J

Contaminated zone total 50% cumulative density function
porosity 0.4 P 2 D 0.41 NR NA NR NR value. See Appendix J
Contaminated zone field
capacity 0.2 P 3 0 0.2 NR NR NR NR RESRAD default

Average Kh from dilatometer
(DMT) pressure dissipation tests

performed on in-situ Pond E
Contaminated zone sludge by In-Situ Testing LC,
hydraulic conductivity m/yr tI P 2 D t .6 NR NR NA NR August 5-7, 2009

Contaminated zone b 50% cumulative density function
parameter 5.3 P 2 D 1.35 NR NR NR NR value. See Appendix J

This parameter only used if

Humidity in air g/m3 8 P 3 NA Not used NR NR NR NR Tritium is present in soil
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

0

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' PrioriVt Treatment
3  

Value 1 2 3 4 Basis

Evapotransplration 50% cumulative density function
coefficient 0.5 P 2 D 0.62 NR NR NR NR value. See Appendix J

Average annual wind speed for

Paducah, KY (NOAA).7.4 mph
Average annual wind httpi/Awf.rcdc.noaa.gov/oa/climat
speed m/s 2 P 2 0 3.3 NR NR NR NR a/online/ccd/avgwind.html

NUREG/CR-6697 Ant. C, Table
Precipitation rate m/yr 1 P 2 D 1.25 NA NR NR NR 4.1-1, Paducah, KY

Not applicable for industrial

Irrigation rate i/ r 0.2 B 3 D 0 NR NR NR NR scenario

RESRAD default. Method is used
Irrigation mode Overhead B 3 D Overhead NR NM NR NA in Illinois

NUREG/CR-6697 Agt. C, Table

4.2-1 method. Assume c, = 0.3, c,

Runoff coeftlcient 0.2 P 2 D 0.4 NR NR NR NR =0.2, and c 5 = 0.1

Watershed area for Pond area watershed. See
nearby stream or pond m I 1.OOEr06 P 3 D 2.78E.05 NR NR NR NR Appendix A.

Accuracy for water soil
computation 1.00E-03 NA 3 D 1.00E-03 NR NR NM NR RESRAD default
Saturated Zone Hyd'roiotical Data .- ... :-,;vl'-, • • : • .> .> ::

50% cumulative density function
Density of saturated zone Q/cm3 1.5 P 1 D 1.51 NR NR NR NR value. See Appendix J
Saturated zone total 50% cumulative density function
porosity 0.4 P 1 0 0.43 NR NR NR NR value. See Appendix J

Saturated zone effective 50% cumulative density function
porosity 0.2 P 1 D 0.38 NM NR NR NM value. See Appendix J

Saturated zone field
capacit 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Saturated zone hydraulic . 50% cumulative density function
onductivity mn/yr 100 P 1 D 2500.0 NR NR NM NM value. See Appendix J

Andrews Engr. Geologic Cross
Section Sheet A-A' (El. 319.24 -

Saturated zone hydraulic El. 298.54)/ 4320 ft. See
gradient 0.02 P 2 D 0.0048 NR NM NR NM Appendix A.
Saturated zone soil- 50% cumulative density function
specific b parameter 5.3 P 2 D 0.97 NR NR NA NR value. See Appendix J
Water table drop rate m/yr 1.00E-03 P 3 D 1.00E-03 NA NR NR NR RESRAD default

Honeywell Sanitary Well Depth
Well-pump Intake depth from HSA - depth to saturated
(below water table) m 10 P 2 0 105 NR NR NR NM zone.

ND Model is used for larger
contaminated areas (e.g. more

Model: non-dispersion or than 1,000 mu) per RESRAD
mass balance ND P 3 D ND NR NR NR NR Users Manual Section E.3.1.

This parameter is not used in the
tell pumping rate m

3
/yr 250 B, P 2 D Not used NR NR NR NR non-dispersion model

Unsaturated Zone Hjvdroc :el Data•
7

: , ., :., : ,... -.. : ,i, v ;• .V. <. V

Andrews Engineering Project ID
91-f135 cross section Sheet

Number of unsaturated Number A-A', January 2007. See
zones 1 P 3 0 5 NR NR NR NR Appendix A.

Andrews Engineering Project ID
Unsaturated zone 1 91-135 cross section Sheet
thickness (Clayey Silt/Silty Number A-A', January 2007. See

mCay m 4 P 1 D 6.86 NR NM NR NR Appendix A.
Unsaturated zone 1 soil 50% cumulative density function
density GJcm

5  
1.5 P 2 D 1.695 NR NR NR NM value. See Appendix J

Unsaturated zone I total 50% cumulative density function

-orosgl 0.4 P 2 D 0.360 NR NR NR NS value. See Appendix J
Unsaturated zone 1 50% cumulative density function
ieffectie porosit 0.2 P 2 D 0.289 NR NR NR NR value. See Appendix J
Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 1
hydraulic conductivity rn/yr 10 P 2 D 126 NR NR NR NR See Table M-4

Unsaturated zone I soil- 50% cumulative density function
specific b parameter 5.3 P 2 D 9.87 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID
Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy S it/Silty Number A-A', January 2007. See
Sand) m 4 P 1 D 1.71 NR NR NR NR Appendix A.

Unsaturated zone 2 soil 50% cumulative density function
dei l/cm3 1.5 P 2 D 1.563 NR NR NR NR value. SeeAppendixJ

Unsaturated zone 2 total 50% cumulutive density function
porosity 0.4 P 2 D 0.409 NR NR NM NR value. See Appendix
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Table M-I
Honeywell Metropolis Works
Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution

RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Prioritl2 Treatment3 Value 1 2 3 4 Basis

Unsaturated zone 2 50% cumulative density function

teffective porosity 0.2 P 2 D 0.35 NR NR NR NR value. See Appendix J

Unsaturated zone 2 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 2 50% cumulative density function

hydraulic conductivity miyr 10 P 2 0 1024.76 NR NR NA NR value. See Appendix J

Unsaturated zone 2 soil- 50% cumulative density function
specific b parameter 5.3 P 2 D 1.35 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID

91-135 cross section Sheet

Unsaturated zone 3 Number A-A', January 2007. See
thickness (Sand) m 4 P 1 D 1.71 NR NA NR NR Appendix A.

Unsaturated zone 3 soil 50% cumulative density function
density /cm

5  
1.5 P 2 0 1.510 NR NR NR NR value. See Appendix J

Unsaturated zone 3 total 50% cumulative density function
porosity 0.4 P 2 D 0.43 NR NR NR NR value. See Appendix J

Unsaturated zone 3 50% cumulative density function
effective porosity 0.2 P 2 D 0.383 NA NA NR NR value. See Appendix J

Unsaturated zone 3 field
capacity 0.2 P 3 D 0.2 NR NR NR NA RESRAD default

Unsaturated zone 3 50% cumulative density function

,hydraulic conductivity m/yr 10 P 2 D 2495.4 NR NR NR NR value. See Appendix J

Unsaturated zone 3 soil- 50% cumulative density function
specific b parameter 5.3 P 2 D 0.97 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID

Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007. See

Sand) m 4 P 1 D 4 NR NR NR NR Appendix A.

Unsaturated zone 4 soil 50% cumulative density function

ensity 9/cm
5  

1.5 P 2 D 1.562 NR NR NR NR value. See Appendix J

Unsaturated zone 4 total 50% cumulative density function
porosity 0.4 P 2 D 0.389 NR NR NR NR value. See Appendix J

Unsaturated zone 4 50% cumulative density function
effective porosity 0.2 P 2 D 0.318 NR NR NR NR value. See Appendix J

Unsaturated zone 4 field
capacity 0.2 P 3 D 0.2 NA NR NR NR RESRAD default

Unsaturated zone 4 50% cumulative density function
hydraulic conductivity mi/yr 10 P 2 D 1021.1 NR NR NR NR value. See Appendix J

Unsaturated zone 4 soil- 50% cumulative density function
specific b parameter 5.3 P 2 D 1.35 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007. See
thickness (Sand) m 4 P t D 1.f4 NR NR NR NR Appendix A.

Unsaturated zone 5 soil 50% cumulative density function
density 5/cm3 1.5 P 2 D 1.510 NR NR NA NR value. See Appendix J

Unsaturated zone 5 total 50% cumulative density function
porosity 0.4 P 2 D 0.43 NR NR NR NR value. See Appendix J

Unsaturated zone 5 50% cumulative density function

effective porosity 0.2 P 2 D 0.383 NR NR NR NR value. See Appendix J

Unsaturated zone 5 field
capacid 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 5 50% cum ulative density function

hydraulic conductivity m/yr 10 P 2 0 2493.6 NR NR NR NR value. See Appendix J

Unsaturated zone 5 soil- 50% cumulative density function

specific b parameter 5.3 P 2 D 0.97 NR NR NR NR value. See Appendix J

DisteibutfonCoaeflclents'ion taminated. unsa turatedf an I saturated zones) . . • , : : ,, ,,
50% cumulative density function

Ac-227 (CZ) cm
5

/g 20 P I S 824.5 NR NA NA NR value. See Appendix J

50% cumulative density function
Ac-227 (UZ1) cm

5
/q 20 P 1 S t8f.4 NR NR NR NR value. See Appendix J

50% cumulative density function

Ac-227 IUZ2) cm
5

/g 20 P 1 S 828.4 NR NA NA NR value. See Appendix J
50% cumulative density function

Ac-227 (UZ3) cm
5

/g 20 P I S 825.1 NR NA NA NA value. See Appendix J

50% cumulative density function
AC-227 (UZ4) cm3/q 20 P 1 S 809.7 NR NR NR NR -alue. See Appendix J

50% cumulative density function

Ac-227 (UZ5) cm3/g 20 P 1 S 814.7 NR NR NR NA value. See Appendix J

50% cumulative density function

Ac-227 (SZ) cm3/q 20 P t S f10.4 NR NR NR NA value. See Appendix J
50% cumulative density function

Pa-231 (CZ) cmI/Q 50 P 1 S 374.3 NR NR NR NR value. See Appendix J
50% cumulative density function

Pa-231 (UZl) cm'/g 50 P 1 S 370.7 NR NR NA NR value. See Appendix J
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Table M-1
Honeywell Metropolis Works
Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default TypeI Priorit, Treatment
3  

Value t 2 3 4 Basis

50% cumulative density function
Pa-231 (UZ2) cm

3
/, 50 P 1 S 375.1 NR NR NR NR value. See Appendix J

50% cum ulative density function
Pa-231 (UZ3) cm

3
/9 50 P 1 S 375.3 NR NA NR NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ4) cm

3
/ 1 50 P t S 378.2 NR NR NR NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ5) cm

3
lo 50 P 1 S 375,6 NR NR NR NR value. See Appendix J

50% cumulative density function
Pa-231 (SZ) cm3/q 50 P 1 S 378.4 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 (CZ) cm

3
/Q 100 P 1 S 2373.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Pi-210 (UZI) cm 3/, 100 P 1 S 2347.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 (UZ2) cm

3
/g 100 P I S 2361.6 NR NR NR NA value. See Appendix J

50% cumulative density function
Pb-210 (UZ3) cm3/q 100 P 1 S 2356.9 NA NR NR NR value. See Appendix J

50% cumulative density function

Pb-210 (UZ4) cm
3
/0 100 P 1 S 2352.1 NA NR NR NR value. See Appendix J

50% cumulative density function
_Pb-210 (UZ5) cm/S.q tOO P 1 S 2379.9 NR NA NA NR value. See Appendix J

500% cumulative density function

Pb-210 (SZ) cm
3
/g 100 P 1 S 2360.3 NR NA NR NR value. See Appendix J

50% cumulative density function
.Ra-226 (CZ) cm3/q 70 P 1 S 3501.2 NR NA NR NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ1) cm

3
/, 70 P 1 S 3506.5 NR NA NR NR value. See Appendix J

50% cumulative density function
_Ra-226 (UZ2) cm'/g 70 P 1 S 3505.6 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ3) cm

3
/, 70 P 1 S 3522.8 NR NR NA NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ4) cm

3
/g 70 P 1 S 3484.6 NR NA NR NR value. See Appendix J

50 % cumulative density function

Ra-226 (UZS) cm
3
/q 70 P 1 S 3495.8 NR NR NR NR value. See Appendix J

50% cumulative density function

Ra-226 (SZ) cm
3
/9 70 P 1 S 3529.3 NR NR NA NR value. See Appendix J

50% cumulative density function
Ra-228 (CZ) cm

3
/g 70 P 1 S 3489.5 NA NR NR NR value. See Appendix J

50% cumulative density function

Ra-228 (UZ1) cm
3
/g 70 P 1 S 3507.0 NR NR NR NR value. See Appendix J

50% cumulative density function

Ra-228 (UZ2) cm
3
lg 70 P 1 S 3521.8 NA NR NR NA value. See Appendix J

50% cumulative density function
Fa-228 (UZ3) cm

3
/q 70 P 1 S 35t3.0 NR NR NR NA value. See Appendix J

50% cumulative density function
Fla-228 (UZ4) cm

3
/, 70 P 1 S 3504.5 NA NR NR NR value. See Appendix J

50% cumulative density function
Ra-228 (UZ5) cm

3
/, 70 P 1 S 3483.8 NR NR NA NR value. See Appendix J

50% cumulative density function
%a-228 (SZ) cm

3
/g 70 P 1 S 3521.4 NR NR NA NR value. See Appendix J

50% cumulative density function

Th-228 (CZ) cm
3
/, 60000 P 1 S 5883.2 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (UZI) Cm"/j 60000 P 1 S 5736.1 NR NR NR NR value. See Appendix J

50% cumulative density function

Th-228 (UZ2) cm
3
/r 60000 P 1 S 5825.4 NR NA NR NR value. See Appendix J

50% cumulative density function

Th-228 (UZ3) cm
3
l/ 60000 P 1 S 5786.3 NR NR NA NR value. See Appendix J

50% cumulative density function

Th-228 (UZ4) cm
3
/g 60000 P 1 S 5774.7 NR NR NR NR value. See Appendix J

50% cumulative density function

Th-228 (UZ5) cm
3
/, 60000 P 1 S 5784.1 NR NA NR NR value. See Appendix J

50% cumulative density function
1h-228 (SZ) cm

3
/g 60000 P 1 S 5828.0 NR NR NR NA value. See Appendix J

50% cumulative density function
Th-230 (CZ) cm

3
/g 60000 P 1 S 5770.7 NR NR NR NR value. See Appendix J

50% cumulative density function
`11-230 (lZtI) cm

3
/g 80000 P I S 5842.5 NR NR NR NR value. See Appendix J

50% cumulative density function

Th-230 (UZ2) cm'/g 60000 P 1 S 5842.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-230 (UZ3) cm

3
/g 60000 P 1 S 5882.2 NR NR NR NR value. See Appendix J

50% cumulative density function

.5-230 (UZ4) cm
3
/, 60000 P 1 S 5778.8 NR NR NA NA value. See Appendix J

50% cumulative density function

1Th-230 (UZ6) cm
3
/g 80000 P 1 S 5859.6 NA NR NR NR value. See Appendix J
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Table M-1
Honeywell Metropolis Works
Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority2 Treatment
3  

Value 1 2 3 4 Basis
50% cumulative density function

Th-230 (SZ) cm
3

/g 60000 P t S 5849.2 NR NR NR NA value. See Appendix J
50% cumulative density function

Th-232 ICZ) cm
3
/1 60000 P 1 S 5770.9 NA NR NA NA value. See Appendix J

50% cumulative density function
Th-232 (UZt) cm

3
/g 60000 P 1 S 5808.9 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ2) cm

3
/g 60000 P t S 5744.2 NA NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ3) cm

3
/9 60000 P I S 5769.1 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ4) cm3/_ 60000 P I S 5778.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ5) cm

3
/g 60000 P t S 5822.9 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (SZ) cm

3
/g 60000 P 1 S 5864.1 NR NR NR NR value. See Appendix J

50% cumulative density function
U-234 (CZ) cm

3
/o 50 P 1 NA 123.5 NR NR NA NR value. See Appendix J

50% cumulative density function
U-234 (UZI) cm

3
/9 50 P 1 NA 126.1 NR NR NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ2) cm

3
/g 50 P 1 NA 124.2 NA NR NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ3) cm

3
/g 50 P 1 NA 124.2 NA NR NA NR value. See Appendix J

50% cumulative density function
U-234 (UZ4) cm

3
/0 50 P I NA 124.7 NR NA NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ5) cm

3
/g 50 P 1 NA 125,7 NA NA NR NR value. See Appendix J

50% cumulative density function
U-234 fSZ) cm

3
/Q 50 P 1 NA 126.4 NR NR NR NA value. See Appendix J

50% cumulative density function
U-235 (CZ) cm3/g 50 P 1 NA 123.9 NA NA NR NA value. See Appendix J

50% cumulative density function
U-235 (UZ1) cm

3
/q 50 P 1 NA 125.8 NA NR NR NA value. See Appendix J

50% cumulative density function
U-235 (UZ2) cm

3
/g 50 P 1 NA 123.3 NA NR NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ3) cm3/l 50 P 1 NA 125.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ4) cm

3
/9 50 P t NA 124.9 NA NA NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ5) cm,/q 50 P 1 NA 124.7 NR NR NA NR value. See Appendix J

50%° cumulative density function
U-235 (SZ) cm

3
/g 50 P 1 NA 124.4 NR NR NR NR value. See Appendix J

50%/6 cumulative density function
U-236 (CZ) cm

3
/s 50 P 1 NA 123.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (UZI) cm

3
/g 50 P 1 NA 124.0 NA NR NR NA value. See Appendix J

50% cumulative density function
U-236 (UZ2) cm3/g 50 P 1 NA 123.8 NA NR NR NA value. See Appendix J

350% cumutative density function
U-236 (UZ3) cm3/g 50 P t NA 123.9 NA NR NR NR value. See Appendix J

50% cumulative density function
U-236 (UZ4) cm

3
/g 50 P 1 NA 124.0 NA NR NR NA value. See Appendix J

50% cumulative density function
U-236 (UZ5) cm3/9 50 P 1 NA 125.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (SZ) cm

3
/g 50 P I NA 125.8 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (CZ) cm

3
/g 50 P 1 NA 124.0 NR NR NA NR value. See Appendix J

50% cumulative density function
U-238 (UZ1) cm

3
/o 50 P I NA 123.8 NR NR NA NR value. See Appendix J

50% cumulative density function
U-238 (UZ2) cm

3
/9 50 P I NA 124.5 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (UZ3) cm /I 50 P 1 NA 123.4 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (UZ4) cm

3
/0 50 P I NA 124.0 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (UZ5) cm

3
/t 50 P 1 NA 126.2 NR NR NA NR value. See Appendix J

50% cumulative density function
U-238 fSZ) cmr

3
/ 50 P I NA 124.3 NR NR NR NR value. See Appendix J

RESRAD default, parameter is
not used for calculation of
distribution coefficients. Value of
0 not used for calculation of

Leach rate 1/yr 0 P 3 D 0 NR NR NR NR distribution coefficients.
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default TIoe2 Prioritr Treatment
3  

Value 1 2 3 4 Basis
Value used for Uranium nuclides

Solubility limit moalL 0 P 3 D 2.94E-06 NR NR NR NR only
AESRAD default, parameter not

used for calculation of distribution

Use planttsoil ratio Check box Yes/No NA 3 NA No NA NR NR NR coefficients.

Inhalation rate m
3

/yr 8400 M,B 3 D 11400 NA NR NA NR RESRAD Manual, Table 2.3

Mass loading for 50% cumulative density function

inhalaUtion mn 0.0001 PB 2 D 2.35E-05 NA NR NR NR value. See Appendix J
Exposure duration , r 30 B 3 D 25 NA NR NR NR AESRAD Manual, Table 2.3

Indoor dust filtration factor
(shielding factor, 50% cumulative density function
nhalation) 0.4 P, a 2 D 0.547 NA NA NR NR value. See Appendix J

Shielding factor, external 75% cumulative density function
uanma 0.7 P 2 D 0.397 NR NR NR NR value. See Appendix J

indoor time fraction 0.5 a 3 0 0. t 7 NR NR NR NR R ESRAD Manual, Table 2.3

Outdoor (on site) time
traction 0.25 B 3 D 0.06 NA NR NR NR RESAAD Manual, Table 2.3

Shape of the Shape representative of pond

contaminated zone t P 3 D Non-circular NR NR NR NR 'rectangular)

Fruit, vegetable, and grain Pathway suppressed for industrial

consumption rate k 16r t60 M, B 2 NA Not used NR NR NA NR worker scenario

Leaty vegetable Pathway suppressed for industrial
consumption kgyr 14 M, B 3 NA Not used NR NR NR NRA worker scenario

Pathway suppressed for industrial
Mlilk consumption L/yr 92 M, B 2 NA Not used NR NR NR NA worker scenario

Meat and poultry Pathway suppressed for industrial
consumption kg/pr 63 M. B 3 NA Not used NR NA NA NR worker scenario

Pathway suppressed for industrial

Fish consumption rate kgc/r 5.4 M, B 3 NA Not used NR NR NR NR worker scenario

Other seafood Pathway suppressed for industrial

consumption rate kg/yr 0.9 M, B 3 NA Not used NR NR NR NR worker scenario
RESRAD Manual, Table 2.3

based on EPA suggested value ot

Soil ingestion rate g./yr 36.5 M, B 2 0 36.5 NR NR NR NR 100 mg/day

NUREG/CR-5512, V3

Drinking water intake Lyr 510 M, B 2 D 478.5 NR NA NA NR Table 6.87

Contamination fraction of
drinking water 1 B, P 3 NA 1 NR NR NA NR RESRAD Default

Contamination fraction of Pathway suppressed for industrial
household water 1 B, P 3 NA Not used NR NR NA NR worker scenario

Contamination fraction of Pathway suppressed for industrial
livestock water 1 B, P 3 NA Not used NR NR NA NR worker scenario

Contamination fraction of Pathway suppressed for industrial
irrigation water I B, P 3 NA Not used NR NA NR NR worker scenario

Contamination fraction of Pathway suppressed for industrial
aquaticfood 0.5 B, P 2 NA Not used NR NR NR NA worker scenario

Contamination fraction of Pathway suppressed for industrial
plant food -1 B, P 3 NA Not used NR NA NR NR worker scenario

Contamination fraction of Pathway suppressed for industrial
meat -1 B, P 3 NA Notused NR NR NA NR worker scenario

Contamination fraction of Pathway suppressed for industrial
milk - -1 B, P 3 NA Not used NR NR NR NA worker scenario

In ,ge s tio n -, D t et rvi,: ..; .: .,, : .: .::: , , : : : : , : ;: : .:. . .. q:n:: ý: : .': : / , D:,.l::

Livestock fodder intake Pathway suppressed for industrial
rate for meat ko/d 68 M 3 NA Not used NR NA NR NR worker scenario

Livestock fodder intake Pathway suppressed for industrial
rate for milk kg/d 55 M 3 NA Not used NR NR NR NR worker scenario

Livestock water intake Pathway suppressed for industrial

rate for meat l/d 50 M 3 NA Not used NR NR NA NR worker scenario

Livestock water intake Pathway suppressed for industrial
rate for milk L/d 160 M 3 NA Not used NA NR NR NR worker scenario

Pathway suppressed for industrial

Livestock soil intake kg/d 0.5 M 3 NA Not used NR NA NR NR worker scenario

Mass loading for foliar Pathway suppressed for industrial
deposition q/m3 1.00E-04 P 3 NA Not used NR NR NA NR worker scenario

50% cumulative density function

Depth of soil mixing layer m 0.15 P 2 D 0.231 NR NR NR NR value. See Appendix J
Pathway suppressed for industrial

Depth of roots m 0.9 P I NA Not used NR NA NR NR worker scenario

Drinking water fraction RESRAD default, all drinking

from groundwater 1 B, P 3 0 1 NR NR NR NA water assumed from groundwater

Household water fraction
from groundwater 1 B, P 3 NA Not used NR NR NR NR Parameter applies to Radon only.

Livestock water fraction Pathway suppressed for industrial

from groundwater t 8, P 3 NA Not used NR NR NA NA worker scenario
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default TypeI Priority
2 

Treatment
3  

Value 1 2 3 4 Basis

Irrigation fraction from . Pathway suppressed for industrial
groundwater 1 B, P 3 NA Not used NR NA NR NR worker scenario
Wet weight crop yield for Pathway suppressed for industrial
non-leafy plants kg/mi 0.7 P 2 NA Not used NR NR NR NR worker scenario
Wet weight crop yield for Pathway suppressed for industrial
leafy plants k/mr

2  
1 .5 P 3 NA Not used NR NR NR NR worker scenario

Wet weight crop yield for Pathway suppressed for industriat
fodder kg/m

2  
t.1 P 3 NA Not used NR NR NR NR worker scenario

Growing season for non- Pathway suppressed for industrial
leafy vegetables yr 0.t7 P 3 NA Not used NR NR NR NR worker scenario

Growing season for leafy Pathway suppressed for industrial
vegetables ,r 0.25 P 3 NA Not used NR NR NR NR worker scenario
Growing season for Pathway suppressed for industrial
fodder yr 0.08 P 3 NA Not used NR NA NR NR worker scenario

Translocation factor for Pathway suppressed for industrial
non-leaty vegetables 0.1 P 3 NA Not used NR NR NR NA worker scenario

TranslcaUtion factor for Pathway suppressed for industrial
leafy vgetables 1 P 3 NA Notused NA NA NR NR worker scenario
Translcoation factor for Pathway suppressed for industrial
fodder 1 P 3 NA Not used NR NR NR NR worker scenario

Dry foliar interception
fraction for non-leafy Pathway suppressed for industrial
vegetables - 0.25 P 3 NA Not used NR NR NR NR worker scenario

Dry folier interception
fraction for leafy Pathway suppressed for Industrial
vegetables 0.25 P 3 NA Not used NR NR NA NR worker scenario

Dry foliar interception Pathway suppressed for industriat
fraction for fodder 0.25 P 3 NA Not used NA NR NR NA worker scenario

Wet foilsr interception
fraction for non-leafy Pathway suppressed for industrial
vegetaulis - 0.25 P 3 NA Not used NR NR NA NR worker scenario

Wet foilar interception
traction for leafy Pathway suppressed tsr industrial
vegetablos 0.25 P 2 NA Not used NR NR NR NR worker scenario
Wet toiler interception Pathway suppressed for industrial
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR worker scenario

Weathering removal Pathway suppressed for industriat
constant for vegetation f/yr 20 P 2 NA Not used NR NR NR NR worker scenario

C-f2 concentration in
water q/cm

3  
2.00E-05 P 3 NA Not used NR NA NR NR Applicable for C-f4 exposure only

C- 12 concentration in
contaminated soil 9/ 3.00E-02 P 3 NA Not used NA NR NR NR Alplicable for C-14 exposure only

Fraction of vegetation
carbon from soil - 2.00F-02 P 3 NA Not used NR NR NA NR Applicable for C-14 exposure only
Fraction of vegetation
carbon from air 0.98 P 3 NA Not used NA NR NR NR Applicable for C-14 exposure only

Cr,14 evasion layer
thickness in soil m 0.3 P 2 NA Not used NR NR NA NR Applicable for C-14 exposure only

C-14 evasion flux rate
from soil 1/s 7.00E-07 P 3 NA Not used NR NR NR NR Applicable for C-14 exposure only

C-f 2 evasion flux rate
from soil t/s 1.00E-10 P 3 NA Not used NR NR NR NR Applicable for C-14 exposure only

Fraction of grain in beef
cattle feed - 0.8 8 3 NA Not used NR NR NA NR Applicable for C-14 exposure only
Fractiorn of grain in milk
cow feed 0.2 B 3 NA Not used NR NR NR NR Applicable for C-1 4 exposure only
Storsgi Timaof Contaminated Foodstufffs .;;.. K,. .: A *,,. ___.__ <Ai-: :. K

Storage time for fruits,
non-leafy vegetables, and Pathway suppressed for industrial
grain d 14 B 3 NA Notused NR NR NR NR worker scenario
Storage time for leafy Pathway suppressed for industrial
vegetables d 1 B 3 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial

Stor•ge time for milk d 1 B 3 NA Not used NR NR NR NR worker scenario
Pathway suppressed for industrial

Storage time for meat d 20 B 3 NA Not used NR NR NR NR -worker scenario

Pathway suppressed for industrial
Storage time for fish d 7 B 3 NA Not used NR NR NR NR worker scenario

Storage time for crustacea Pathway suppressed for industrial
and mollusks d 7 B 3 NA Not used NR NR NR NR worker scenario
Storage time for well Pathway suppressed for industrial
water d 1 B 3 NA Not used NR NR NR NR worker scenario

Storage time for surface Pathway suppressed for industrial
water d 1 B 3 NA Not used NR NR NR NR worker scenario
Storage time for livestock Pathway suppressed for industrial
fodder d 45 B 3 NA Not used NR NR NR NA worker scenario
liae . . - . . <. , , . , . . , I _ _ _ _ _____:____::K:.. : . . . . ..:::::::: .: < .
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Tyel Priory Treatment' Value 1 2 3 4 Basis

Thickness of building Applicable tot Radon exposure
foundation m 0.15 P 3 NA Not used NR NR NR NR only

Bulk density building Applicable for Radon exposure
foundation otm3 2.4 P 3 NA Not used NR NR NR NA only

Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NR NA NR NA only

Total porosity of building Applicable for Radon exposure

foundation 0.1 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
of building foundation 0.03 P 3 NA Not used NR NR NR NR only

Radon diffusion coefficient Applicable for Radon exposure
in cover material m/s 2.00E-06 P 3 NA Not used NA NR NR NR only

Radon diffusion coefficient Applicable for Radon exposure
in foundation material m/s 3.OOE-07 P 3 NA Not used NR NR NR NR only

Radon diffusion coefficient Applicable for Radon exposure
in contaminated zone soil m/s 2.00E-06 P 3 NA Not used NA NR NA NR only
Radon vertical dimension Applicable for Radon exposure
of mixing m 2 P 3 NA Notused NR NR NR NR only

Average building air Applicable for Radon exposure
exchange rate flhr 0.5 P, B 3 NA Not used NR NR NR NR only

Applicable for Radon exposure
Building (room) height m 2.5 P 3 NA Not used NR NR NR NR only
Building interior area Applicable for Radon exposure
factor 0 P 3 NA Not used NR NA NR NR only
Building depth below Applicable for Radon exposure
ground surface m -I P 3 NA Notused NR NR NR NR nty,

Radon-222 emanation Applicable for Radon exposure
coefficient 0.25 P 3 NA Not used NR NA NR NR only
Radon-220 emanation Applicable for Radon exposure
coefficient 0.15 P 3 NA Not used NR NR NR NR only
RiskConverelon Fecto: rs i.>.>:.• . .. : __.______:____:..

(risWyr)/ Nuclide
Slope factor - external tPCI/g) specific M 3 NA Not used NA NR NR NR AESRAD Default

Nuclide
Slope factor - inhalation risk/pCi specific M 3 NA Not used NR NR NR NR RESRAD Default

Nuclide
Slope factor - ingestion risdpC t specific M 3 NA Not used NA NR NR NR AESRAD Default

Inhalation doso on factors , ! I /V,- X/: ,>.:< . , " -. . .. V .. : *, //• :,• ,, >.<
Ac-227 mrem/pCi 6.7 M 3 D 6.7 NR NR NR NA PFGR-1t, RESAAD Library

Pa-231 mrem/pCi 1.28 M 3 D 1.28 NR NR NR NR FGR-11, RESRAD Library
Pb-210 mrem/pCi 0.0136 M 3 D 0.0136 NA NR NR NR FGR-11, RESRAD Library

'a-226 mrem/pCi 0.00858 M 3 D 0.00858 NR NA NA NR FGR-t 1, RESRAD Library

Ra-228 mrem/pCi 0,00477 M 3 D 0.00477 NR NA NR NR FGR- 1, RESRAD Library
Th-228 mrem/pCi 0.342 M 3 D 0.342 NR NA NR NA FGR-1 1 AESRAD Library

Th-230 mrem/pCi 0.326 M 3 D 0.326 NR NR NR NR FGA-r 1. RESRAD Library
Th-232 mrem/pCi 1.64 M 3 D 1.64 NR NR NR NR FGR-11, RESRAD Library

U-234 mrem/pCi 0.132 M 3 D 0.132 NR NA NR NR FGR-l1, RESRAD Library
U-235 mrem/pCi 0.123 M 3 D 0.123 NR NR NR NR FGR-11, RESRAD Library
U-236 mrem/pCi 0.125 M 3 D 0.125 NR NR NR NA FGR-11, RESRAD Library

U-238 mrem/0Ci .118 M 3 D 0.118 NA NR NR NR FGR-t 1, RESRAD Library

lhetif iftDosde Don/etsiontFactors «c .r..,? .'. . .. , .,,, .

Ac-227 mrem/pCi 0.0141 M 3 D 0.0141 NR NR NR NR FGR-11, AESRAD Library
Pa-231 mrem/pCl 0.0106 M 3 D 0.0106 NA NR NR NR FGR-f 1, RESRAD Library

Pb-210 mrem/pCi 0.00537 M 3 D 0.00537 NR NR NR NR FGR-I 1, RESRAD Library
Ra-226 mrem/ ci 0.00132 M 3 D 0.00132 NR NA NA NR FGR-11, RESRAD Library

Ra-228 mrem/pCi 0.00144 M 3 D 0.00144 NR NR NR NR FGR-11, RESRAD Library

Th-228 mrem/pCi 0.000396 M 3 D 0.000396 NR NR NR NR FGR-t 1, RESRAD Library
Th-230 mrem/pCi 0.000548 M 3 D 0,000548 NA NR NR NR FGR-11, RESRAD Library

Th-232 mrem/pci 0.00273 M 3 D 0.00273 NR NR NR NR PFGR-1, RESRAD Library
U-234 mrem/pCi 0.000283 M 3 D 0.000283 NR NA NR NR FGR-t 1. RESRAD Library

U-235 mrem/pCi 0.000266 M 3 D 0.000266 NR NR NR NR FGR-11, RESRAD Library

U-236 mrem/pCi 0.000269 M 3 D 0,000269 NA NR NR NR FGR-i 1, RESRAD Library
U-238 mrem/pCi 0.000255 M 3 D 0.000255 NR NA NR NR FGR-f 1, RESRAD Library

PlantTransfaerFatorsr fitf plant (at 6 •,:..o.> .i.: : -. .•.

Pathway suppressed for industrial
Ac-227 0.0025 P 1 NA Not used NAR NA NR NR worker scenario

Pathway suppressed for industrial

Pa-231 0.01 P 1 NA Not used NA NR NA NR worker scenario
Pathway suppressed for industrial

Plb-210 0.01 P 1 NA Not used NR NR NR NA worker scenario
Pathway suppressed for industrial

Ra-226 0.04 P 1 NA Not used NR NR NR NR worker scenario
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distributiot
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Typei Priority Treatment
3  

Value 1 2 3 4 Basis

Pathway suppressed for industrial
Ra-228 0.04 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Th-228 0.0Cr P t NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial

Th-230 0.001 P 1 NA Not used NA NR NR NR worker scenario

Pathway suppressed for industrial
Th-232 0.001 P 1 NA Not used NA NA NR NR worker scenario

Pathway suppressed for industrial
U-234 0,0025 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
U-235 0.0025 P i NA Not used NR NR NA NR worker scenario

Pathway suppressed for industrial

U-236 0.0025 P t NA Not used NR NAt NR NR worker scenario
Pathway suppressed for industrial

U-238 - 0.0025 P t NA Not used NR NR NR NR worker scenario
M:ast Transfer Factor '•. >:', : ,: - K :.

(pCi/kg)/ Pathway suppressed for industrial
Ac-227 (pC01d) 0.00002 P 2 NA Not used NR NA NR NA worker scenario

(pC g)/ Pathway suppressed for industrial
Pa-231 (pC0/d) 0.005 P 2 NA Not used NR NR NR NR worker scenario

(pCVlfg)/ Pathway suppressed for industrial

Pb-210 (pCi/d) 0,0008 P 2 NA Not used NR NA NA NR worker scenario
(pCi/kg)/ Pathway suppressed for industrial

Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NA worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Ra-226 (pCVd) 0.001 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-228 (pC0/d) 0.0001 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-230 (pCiud) 0.0001 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-232 0pC .0d) 00r0 P 2 NA Not used NR NR NR NR worker scenario

(pC1(kg)/ Pathway suppressed for industrial
U-234 (pCVd) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCilkg)/ Pathway suppressed for industrial
U-235 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg) Pathway suppressed for industrial
U-236 pCi/d) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCi(kg)/ Pathway suppressed for industrial
U-238 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCOiL)/ Pathway suppressed for industrial
Ac-227 (pCdd) 0.00002 P 2 NA Not used NR NA NR NR worker scenario

(pCUL)/ Pathway suppressed for industrial
Pa-231 (p0C1d) 0.000005 P 2 NA Not used NR NR NR NR worker scenario

(pOiLY)/ Pathway suppressed for industrial
Pb-210 (pC0/d) 0.0003 P 2 NA Not used NR NR NR NR worker scenario

(pCi/L)/ Pathway suppressed for industrial
Ra-226 (pCid) 0.001 P 2 NA Not used NA NR NR NR worker scenario

(pCi/L)/ Pathway suppressed for industrial
Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR worker scenario

(pCViL)/ Pathway suppressed for industrial
Th-228 (pCi0d) 0.000005 P 2 NA Not used NA NR NR NA worker scenario

(pC01LY/ Pathway suppressed for industrial

Th-230 (pC/d) 0.000005 P 2 NA Not used NA NR NR NR worker scenario
(pCi/L)/ Pathway suppressed for industrial

Th-232 Kp0IMd) 0.000005 P 2 NA Not used NR NR NA NR worker scenario

(pCi/Lt Pathway suppressed for industrial
U-234 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR worker scenario

(pCi/L)/ Pathway suppressed for industrial
U-235 (Kilod) 0.0000 P 2 NA Not used NA NR NR NA worker scenario

(pC0YL)/ Pathway suppressed for industrial

U-236 (pC01d) 0.0006 P 2 NA Not used NR NR NA NR worker scenario
(pCi(L)/ Pathway suppressed for industrial

U-238 (pCVd) 040006 P 2 NA Not used NR NR NR NR worker scenario

13l6abocmulatort factorfor fih .

(pCi/kg)/ Pathway suppressed for industrial
Ac-227 (pC/L) 15 P 2 NA Not used NR NR NR NR worker scenario

(pCvkg)/ Pathway suppressed for industrial
Pa-231 (pCi/L) 10 P 2 NA Not used NR NR NA NR worker scenario

(pcikg)y Pathway suppressed for industrial
Pb-210 (pCi/l) 300 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

Ra-226 (pCi/L) 50 P 2 NA Not used NR NR NA NR worker scenario
(pCi/kg)/ Pathway suppressed for industrial

Ra-228 (pC0/L) 50 P 2 NA Not used NR NR NR NR worker scenario
(pCi/kg)/ Pathway suppressed for industrial

Th-228 1(Ci/l. t0o P 2 NA Not used NA NA NA NA worker scenario
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Table M-1
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD FParameter Parameter Parameter Parameter

Parameter Units Default Type! PriorityV Treatment
'  

Value 1 2 3 4 Basis

(pCtkg)/ Pathway suppressed for industrial

Th-230 (pCi/l) tOO P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

Th-232 (pCilL) 1OO P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

U-234 pcill 1 10 P 2 NA Not used NA NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

U-235 (pC/L) 10 P 2 NA Not used NR NR NR NR worker scenario

(pCVkgY Pathway suppressed for industrial
U-236 (PCiL) 10 P 2 NA Not used NR NR NR NR worker scenario

(pCt/kg)/ Pathway suppressed for industrial

U-238 PC/L) 10 P 2 NA Not used NR NR NR NR worker scenario

BllbaumLagmtb fscior to rurstuoaian( td mollusks. ~ ~ _________ ____ __________

(pCi/g)/ Pathway suppressed for industrial
Ac-227 (pCl/L) 1000 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Pa-231 (pCiVL) 110 P 3 NA Not used NA NR NR NR worker scenario

(pC/kg)/ Pathway suppressed for industrial

Pb-210 (pCi/L) 100 P 3 NA Not used NA NR NA NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

Ra-226 (pCi/L) 250 P 3 NA Not used NR NR NR NR worker scenario

(pCilkg)/ Pathway suppressed for industrial
Ra-228 (pCi, 250 P 3 NA Not used NR NA NA NR worker scenario

(pCVkg)t Pathway suppressed for industrial
Th-228 (pCi/L) 500 P 3 NA Not used NR NA NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

Th-230 (pCiL) 500 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-232 (PCVL) 500 P 3 NA Notused NA NR NR NA worker scenario

(pCifkg)/ Pathway suppressed for industrial
U-234 (Pci/l) 60 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

U-235 (PCvQ 60 P 3 NA Not used NR NR NR NR worker scenario

(pCh/kg)/ Pathway suppressed for industrial

U-236 (PCi/L) 60 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial

U-238 (pCiIL) 60 P 3 NA Not used NR NR NR NR worker scenario

Graphics ParfatnetersiI- - - ..... V...

Value greater than default

Number of points 32 NA NA NA 1024 NR NR NR NR provides more evaluation points

Spaci - Log NA NA NA Log NR NR NR NR RESRAD Default

Maximum number of I
points for dose1 7 NA NA NA 17 N NR NR NR RESRAD Default

Notes:

'P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, AOt. A, Table 2.1)
21 = high priority, 2 = medium priority, 3 = low priority (NUREG/CR-6697, Aft. B, Table 4.2)

30 = deterministic, S = stochastic
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Table M-2
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume(1 ) Volume(2) Area°1 ) Area CZ Area(3) Length(4) Width14) Thickness(5) Thickness(')

Pond (ft3) (ft3) (ft3) (ft2) (m2) (M2) (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

Notes: ( Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(2) Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table M-3
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration (pCi/g)
Corrected for 5% Corrected for %

Radionuclide Average Dry Bulking Factor Solids
Protactinium 231 0.52 0.49 0.25
Radium 226 0.95 0.90 0.46
Thorium 228 0.58 0.55 0.28
Thorium 230 2.35 2.23 1.14
Thorium 232 0.15 0.14 0.07
Uranium 234 993.50 943.82 480.78
Uranium 235 17.94 17.04 8.68
Uranium 236 26.60 25.27 12.87
Uranium 238 1041.12 989.06 503.83

% Solids: 50.94%



Table M-4
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.00E-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table M-5
Honeywell Metropolis Works

Pond D Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Average
Bulk Density Bulk Density

Pond Sample ID (gl/ml) (g/ml)
B B-18 Lower 1.6

B B-18 Upper 1.7 -
B B-19 Upper 1.4 -

B B-26 Lower 1.6 -

B - 1.575
C C-2 1.6 _

C C-5 1.7
C C- 19 Lower 1.6
C C-19 Upper 1.5 -

C - 1.6
D D-8 Lower 1.5 -

D D-8 Upper 1.6 -
D D-10 Lower 1.4 _ -
D D-10 Upper 1.5 -

D D-17 Lower 1.5_ -
D D-17 Upper 1.6 -
D D-26 Lower 1.8 -
D D-26 Upper 1.9
D - 1.6
E E-65 Lower 1.3
E E-65 Upper 1.5

E E-80 Lower 1.5 -
E E-80 Upper 1.5 -
E E-97 Lower 1.2 -
E E-97 Upper 1.1 -
E E-103 Lower 1.7
E E-103 Upper 1.7 -
E -_1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

0

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Pnonty' Treatment' Value 1 2 3 4 Basis
Contamilnated Zone <1 <..",>: 1 ;, *,.*.r:x.*,.:.i , . ,

Area of contaminated
zone m

2  
10000 P 2 D 12,000 NR NR NR NR See Table N-2.

Thickness of
contaminated zone m 2 P 2 D 3.453 NR NR NR NR See Table N-2.

Length of longest side of
Length parallel to the contaminated zone. See Table N-
aquifer flow m 100 P 2 D 165 NR NR NR NR 2.
Basic Radiation Dose Unrestricted release criteria in 10
Limit mrem/year 30 P 3 D 25 NR NR NR NR CFR 20.1402
Time since placement yr 0 P 3 D 0 NR NR NR NR RESAAD default
Times for calculations yr 1 P 3 D 1 NR NR NR NR RESRAD default
Times for calculations yr 3 P 3 D 3 NR NR NR NR RESRAD default
Times for calculations yr 10 P 3 D 10 NR NR NR NR RESRAD default
Times for calculations yr 30 P 3 D 30 NR NR NR NR AESRAD default
Times for calculations yr 100 P 3 D 100 NR NR NR NR RESRAD default
Times for calculations yr 300 P 3 D 300 NR NR NR NR RESRAD default
Times for calculations yr 1000 P 3 D 1000 NR NR NR NR RESRAD default
Initial Pr-227e Aadionuclide ConcentNrations.< : .TleN

Soil: Ac-227 pCi/g 0 P 2 D 0 NR NR NR NR See Table N-3
Soil: Pa-231 pCi/gl 0 P 2 D 0.07 NR NR NR NR See Table N-3
Soil: Pb-210 pCi/g 0 P 2 D 0 NR NR NR NR See Table N-3
Soil: Ra-226 pCi/g 0 P 2 D 034 NR NR NR NR See Table N-3
Soil: TA-228 pCi/g 0 P 2 D 0 NR NR NR NR See Table N-3
Soil: Th-228 pCI/g 0 P 2 D 0.03 NA NA NR NR See Table N-3
Soil: Th-230 pCi/gl 0 P 2 D 0.83 NR NR NR NR See Table N-3
Soil: T-232 pCi/g 0 P 2 D 0.03 NR NR NR NR See Table N-3
Soil: U-234 pCi/g 0 P 2 D 118.57 NR NR NR NR See Table N-3
Soil: U-235 pCi/g 0 P 2 D 5.11 NR NR NR NR See Table N-3
Soil: U-236 pCI/g 0 P 2 D 2.91 NA NAt NA NA See Table N-3
Soil: U-238 pCi/g 0 P 2 D 122.69 NR NR NR NR See Table N-3

Not used for calculation of
Groundwater: Ac-227 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Pa-231 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Glroundwater: Pb-210 pCi/L 0 P 3 NA Not used NA NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-226 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Ra-228 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-228 pCi/L 0 P 3 NA Not used NR NA NR NR distribution coefficients

Not used for calculation of
Groundwater. Th-230 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: Th-232 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-234 pCiVL 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-235 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Not used for calculation of
Groundwater: U-236 pCi/L 0 P 3 NA Notused NR NR NR NR disteebution coefficients

Not used for calculation of

Groundwater: U-238 pCi/L 0 P 3 NA Not used NR NR NR NR distribution coefficients

Cover depth m 0 P 2 D 1.594 NR NR NA NR See Table N-2

25% cumulative density function
Densityof cover mateal g/cm3 1.5 P 1 1 S 1.571 NR NR NR NR value. See Appendix J

50% cumulative density function
Cover erosion rate m/yr 0.001 P,B 2 S 1.05E-04 NR NR NR NR value. See Appendix J
Density of contaminated
capcig/tin 1.5 P 1 D 1.4375 NR NR NR NR See Table N-5

(DTzresroisiaioeet

Contaminated zone 50% cumulative density function
erosion rate m/yr 0.001 P,B 2 S 3.49E-05 NR NR NR NR vaAue. See Appendix J
Contaminated zone total 50% cumulative density function
porosity 0.4 P 2 S 0.41 NR NR NA NR value. See Appendix J
Contaminated zone field

capacity 0.2 P 1 3 D 0.2 NR NA NR NR RIESRAD default

Average Kh from dilatorneter

(DMT) pressure dissipation tests

p•erformed on in-situ Pond E
Contaminated zone Isludge by In-Situ Testing LC,
hydraulic conductivity m/yr 10 • P 2 D 1.6 NR NR NR NR Auglust 5-7, 2009

Contaminated zone b 50% cumulative density functioný

parameter 5.3 P 2 S 1.35 NR NR NIR NR ivalue. See Appendix J
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment

Worker Scenario
Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution

RESRAD Parameter Parameter Parameter Parameter
Parameter Units Default Type' Priorty

2 
Treatment

3  
Value 1 2 3 4 Basis

This parameter only used if
Humidit in air m

3  
8 P 3 NA Not used NR NR NR NR Tritium is present in soil

Evapotranspiration 50% cumulative density function
coefficient 0.5 P 2 S 0.62 NR NR NR NR value. See Appendix J

Average annual wind speed for
Paducah, KY (NOAA),7.4 mph

Average annual wind http://Iwf.ncdc.noaa.gov/oa/climat
speed m/s 2 P 2 D 3.3 NR NA NR NR e/online/ccd/avlwind.html

. NUREG/CR-6697 Att. C, Table
Precipitation rate n/ r 1 P 2 D 1.25 NR NR NR NR 4.1-1, Paducah, KY

Not applicable for industrial
Irrigation rate m/ r 0.2 B 3 D 0 NR NR NR NR scenario

RESRAD default. Method is used
Irrigation mode Overhead B 3 D Overhead NR NR NR NAR in Illinois

NUREG/CR-6697 Aft. C, Table
4.2-1 method. Assume c, = 0.3,

Runoff coefficient 0.2 P 2 D 0.4 NR NR NR NR c2 = 0.2. and c3 = 0.1

Watershed area for Pond area watershed. See
nearby stream or pond m

2  
1.OOE.06 P 3 D 2.78E.05 NR NR NR NR Appendix A.

Accuracy for water soil
computation I - 1.00E-03 NA 3 D 1.00E-03 NR NR NR NR AESRAD default

Saturated Zone flydrolog C dDafa _____ . , I, Ii

50% cumulative density function
Density of saturated zone 1/cm3 1.5 P I S 1.51 NR NR NR NR value. See Appendix J

Saturated zone total 50% cumulative density function
porosity 0.4 P 1 S 0.43 NR NR NR NR value. See Appendix J

Saturated zone effective 50% cumulative density function
porosity 0.2 P 1 S 0.38 NR NR NR NR value. See Appendix J

Saturated zone field
capacity 0.2 P 3 D 0.2 NR NR NR NR AESRAD default

Saturated zone hydraulic 50% cumulative density function

conductivity nmyr 100 P 1 S 2500.0 NR NR NR NR value. See Appendix J

Andrews Engr. Geologic Cross
Section Sheet A-A' (El. 319.24 -

Saturated zone hydraulic El. 298.54)/ 4320 ft. See
gradient 0.02 P 2 D 0.0048 NA NR NR NR Appendix A.

Saturated zone soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 0.97 NR NR NR NR value. See Appendix J
Water table drop rate m/yr 1.OOE-03 P 3 D 1.00E-03 NR NR NR NA AESAAD default

Honeywell Sanitary Well Depth
Well-pump intake depth from HSA - depth to saturated
(below water table) m 10 P 2 D 105 NR NR NR NR zone.

ND Model is used for larger

contaminated areas (e.g. more

Model: non-dispersion or than 1,000 m
2
) per RESRAD

mass balance IND P 3 D ND NR NR NR NR Users Manual Section E.3.1.

This parameter is not used in the

Well pumping rate m
3
/yr 250 B, P 2 D Not used NR NR NR NR non-dispersion model

*Jneaturated'Zone Hydrolo lcalýDaita. . ' '_____. . .,, .':-.,, .. I. .. 7IrT

Andrews Engineering Project 10
91-135 cross section Sheet

Number of unsaturated Number A-A', January 2007. See
zones 1 P 3 D 5 NR NA NR NR Appendix A.

Andrews Engineering Project ID

Unsaturated zone 1 91-135 cross section Sheet

thickness (Clayey Number A-A', January 2007. See
Silt/Silty Clay) m 4 P 1 D 6.86 NR NR NR NA Appendix A.

Unsaturated zone 1 soil 50% cumulative density function
density CM3 1.5 P 2 S 1.695 NR NR NR NR value. See Appendix J

Unsaturated zone I total 50% cumulative density function
porosity 0.4 P 2 S 0.360 NR NR NR NR value. See Appendix J

Unsaturated zone 1 50% cumulative density function
effective porosity 0.2 P 2 S 0.289 NR NR NR NR value. See Appendix J

Unsaturated zone 1 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default

Unsaturated zone 1

hydraulic conductivity m/yr 10 P 2 D 126 NR NR NR NR See Table N-4

Unsaturated zone 1 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 9.87 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID
Unsaturated zone 2 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007. See

Sand) i 4 P 1 D 1.71 NR NR NR NR Appendix A.
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Proty
2 

Treatment
3  

Value 1 2 3 4 Basis
Unsaturated zone 2 soil 50% cumulative density function
density g/cm3 1.5 P 2 S 1.563 NR NR NR NR value. See Appendix J
Unsaturated zone 2 total 50% cumulative density function
porosity 0.4 P 2 S 0.409 NR NR NR NR value. See Appendix J
Unsaturated zone 2 50% cumulative density function
effective porosity 0.2 P 2 S 0.35 NR NR NR NR value. See Appendix J
Unsaturated zone 2 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 2 50% cumulative density function
hydraulic conductivity r 10 P 2 S 1024.76 NR NR NR NR value. See Appendix J

Unsaturated zone 2 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 1.35 NR NR NR NA value. See Appendix J

Andrews Engineering Project ID

91-135 cross section Sheet
Unsaturated zone 3 Number A-A', January 2007. See
thickness (Sand) m 4 P 1 D 1.71 NR NR NR NR Appendix A.
Unsaturated zone 3 soil 50% cumulative density function
density 1.5 P 2 S 1.510 NR NR NR NR value. See Appendix J
Unsaturated zone 3 total 50% cumulative density function
porosity 0.4 P 2 S 0.43 NR NR NR NR value. See Appendix J
Unsaturated zone 3 50% cumulative density function
effective porosity 0.2 P 2 S 0.383 NR NR NR NR value. See Appendix J
Unsaturated zone 3 field
capacity 0,2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 3 50% cumulative density function
hydraulic conductivity m/yr 10 P 2 S 2495.4 NR NR NR NR value. See Appendix J

Unsaturated zone 3 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 0.97 NA NR NR NR value. See Appendix J

Andrews Engineering Project ID
Unsaturated zone 4 91-135 cross section Sheet
thickness (Sandy Silt/Silty Number A-A', January 2007. See
Sand) m 4 P 1 D 4 NR NR NR NR Appendix A.
Unsaturated zone 4 soil 50% cumulative density function
density g/cm 1Z5 P 2 S 1.562 NR NR NR NA value. See Appendix J
Unsaturated zone 4 total 50% cumulative density function
porosity 0.4 P 2 S 0.389 NR NA NR NR value. See Appendix J
Unsaturated zone 4 50% cumulative density function
effective porosity 0.2 P 2 S 0.318 NR NR NR NR value. See Appendix J
Unsaturated zone 4 field
capacity 0.2 P 3 D 0.2 NR NR NA NA RESRAD default
Unsaturated zone 4 50% cumulative density function
hydraulic conductivity m1 r 10 P 2 S 1021.1 NR NR NR NR value. See Appendix J

Unsaturated zone 4 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 1.35 NR NR NR NR value. See Appendix J

Andrews Engineering Project ID
91-135 cross section Sheet

Unsaturated zone 5 Number A-A', January 2007. See
thickness (Sand) In 4 P 1 D 1.14 NR NR NR NR Appendix A.
Unsaturated zone 5 soil 50% cumulative density function
density g/cm

3  
1.5 P 2 S 1.510 NR NR NR NR value. See Appendix J

Unsaturated zone 5 total 50% cumulative density function
porosity 0.4 P 2 S 0.43 NR NR NR NR value. See Appendix J
Unsaturated zone 5 50% cumulative density function
effective porosity 0.2 P 2 S 0.383 NR NR NR NR value, See Appendix J
Unsaturated zone 5 field
capacity 0.2 P 3 D 0.2 NR NR NR NR RESRAD default
Unsaturated zone 5 50% cumulative density function
hydraulic conductivity m/yr 10 P 2 S 2493.6 NR NR NR NR value, See Appendix J

Unsaturated zone 5 soil- 50% cumulative density function
specific b parameter 5.3 P 2 S 0.97 NR NR NR NR value, See Appendix J
Dlistributbn Coefficients:(contaminated; insaturated"and saturated zones' - i,< ' .)s.,',.,' " 5 c

cm3/ 20 P 1 5 824. NA NA N NA 50% cumulative density function
Ac-227 (CZ) cm/_ 20 P 1 S 824.5 NR I NR NR NR value. See Appendix J

50% cumulative density function
Ac-227 (UZ1) cm3/g 20 P 1 S 818.4 NR NR NR NR value. See Appendix J

50% cumulative density function
Ac-227 (U72) cm3/g 20 P 1 S 828.4 NR NR NR NR value. See Appendix J

50% cumulative density function
Ac-227 (UZ3) cm3/g 20 P 1 S 825.1 NR NR NR NR value, See Appendix J

50% cumulative density function
IAc-227 (UZ4) cm'/ 20 P 1 S 809.7 NR NR NR NR value. See Appendix J

50% cumulative density function
Ac-227 (UZ5) cm'/g 20 P 1 S 814.7 NR NR NR NR value. See AppendixJ
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Value 1 2 3 4 Basis
50% cumulative density function

Ac-227 (SZ) cm
3

/l 20 P 1 S 810.4 NA NR NR NR value. See Appendix J
50% cumulative density function

Pa-231 (CZ) cm
3

/9 50 P t S 374.3 NR NR NR NR value. See Appendix J
50% cumulative density function

Pa-231 (UZ1) cm
3
/g 50 P 1 S 370.7 NR NR NR NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ2) cm

3
/ 50 P 1 S 375.1 NR NR NR NA value. See Appendix J

50% cumulative density function
Pa-231 (UZ3) cm1/g 50 P I S 375.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Pa-231 (UZ4) cm

3
/g 50 P 1 S 378.2 NA NR NR NR value. See Appendix J

50% cumulative density function

Pa-231 (UZ5) cm
3
/l 50 P 1 S 375.6 NA NR NR NR value. See Appendix J

50% cumulative density function
Pa-231 (SZ) cm

3
/g 50 P 1 S 378.4 NR NA NR NR value. See Appendix J

50% cumulative density function
Pb-210 (CZ) cm3/g 100 P 1 S 2373.8 NA NR NR NA value. See Appendix J

50% cumulative density function
Pb-210 (UZ1) cm

3
/g 100 P 1 S 2347.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-21 0 IUZ2) cm

3
/g 100 P 1 S 2361.6 NR NR NR NA value. See Appendix J

50% cumulative density function
Pb-210 (UZ3) cm

3
'/ 100 P 1 S 2356.9 NR NR NA NR value. See Appendix J

50% cumulative density function
Pb-210 (UZ4) cm

3
/l 100 P 1 S 2352.1 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 (UZ5) cm3/g 100 P 1 S 2379.9 NR NR NR NR value. See Appendix J

50% cumulative density function
Pb-210 (SZ) cm

3
/9 100 P 1 S 2360.3 NFA NR NR NA value. See Appendix J

50% cumulative density function
Ra-226 (CZ) Cm

3
/g 70 P 1 5 3501.2 NAt NA NA NA value. See Appendix J

Ra-226 (UZl) cm
3
/gl 70 P 1 S 3506.5 NA NA NA NA value. See AppendixJ

50% cumulative density function
Ra-226 (UZ2) cm

3
/g 70 P 1 S 3505.6 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ3) cm

3
/g 70 P 1 S 3522.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-226 (UZ4) cm

5
/g 70 P 1 S 3484.6 NR NR NR NA value. See Appendix J

50% cumulative density function
Ra-226 (UZ5) cm'/g 70 P 1 S 3485.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-226 (SZ) cm

3
/g 70 P 1 S 3529.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-228 (CZ) cm

3
/g 70 P 1 S 3489.5 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-228 (UZ1) cm1/g 70 P 1 S 3507.0 NR NR NH NR value. See Appendix J

50% cumulative density function
Ra-228 (UZ2) cm

3
/g 70 P 1 S 3521.8 NR NR NR NA value. See Appendix J

50% cumulative density function
Ra-228 (UZ3) cm

3
/g 70 P 1 S 3513.0 NR NR NR NA value. See Appendix J

50% cumulative density function
Ra-228 (UZ4) cm

3
/g 70 P 1 S 3504.5 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-228 (UZ5) cm

3
/g 70 P 1 S 3483.8 NR NR NR NR value. See Appendix J

50% cumulative density function
Ra-228 (SZ) cm

3
/lg 70 P 1 S 3521.4 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (CZ) cm3/ 60000 P 1 S 5883.2 NA NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (UZ1) cm3z 60000 P 1 S 5738.1 NA NR NR NA value. See Appendix J

50% cumulative density function
Th-228 (UZ2) cm3/9 60000 P 1 S 5825.4 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (UZ3) 60000 P 1 S 5786.3 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (UZ4) om3/9 60000 P 1 S 5774.7 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (UZ5) cm'/ 60000 P 1 S 5784.1 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-228 (SZ) cm'/l 60000 P 1 S 5828.0 NR NR NR NR value. See Appendix J

50% cumulative density function

Th-230 (CZ) cm5/g 60000 P 1 S 5770.7 NR NA NA NA value. See Appendix J
50% cumulative density function

Th-230 (UZI) cm
3
/g 60000 P 1 S 5842.5 NR NA NA NR value. See Appendix J
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

is

is

Distribution Distnbution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Ponty
2 

Treatment
3  

Value 1 2 3 4 Basis
50% cumulative density function

Th-230 (UZ2) 60000 P 1 S 5842.8 NR NR NR NA value. See Appendix J
50% cumulative density function

Th-230 (UZ3) 60000 P 1 S 5882.2 NR NR NR NR value, See Appendix J
50% cumulative density function

Th-230 (UZ4) cm3/ 60000 P 1 S 5778,8 NR NR NR NR value, See Appendix J
50% cumulative density function

Th-230 (UZ5) cm'/ 60000 P 1 S 5859.6 NR NA NR NR value. See Appendix J
50% cumulative density function

Th-230 (SZ) cm
3

g_ 60000 P 1 S 5849.2 NR NR NR NR value. See Appendix J
50% cumulative density function

Th-232 (CZ) 60000 P 1 S 5770,9 NR NR NR NR value. See Appendix J
50% cumulative density function

Th-232 (UZ1) cm3/g 60000 P 1 S 5808.9 NR NR NR NR value. See Appendix J
50% cumulative density function

Th-232 (UZ2) cm
3
/g 60000 P 1 S 5744.2 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ3) cm'/g 60000 P 1 S 5769.1 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ4) 8cm/g 60000 P 1 S 5778.8 NR NA NR NR value. See Appendix J

50% cumulative density function
Th-232 (UZ5) cm'/g 60000 P 1 S 5822.9 NR NR NR NR value. See Appendix J

50% cumulative density function
Th-232 (SZ) cm3/9 60000 P 1 S 5864.1 NR NR NR NR value, See Appendix J

50% cumulative density function
U-234 (CZ) cm'/ 50 P 1 NA 123.5 NR NA NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ1) cm/l 50 P 1 NA 126.1 NR NR NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ2) cm3/g 50 P 1 NA 124.2 NR NR NR NR value. See Appendix J

50% cumulative density function
U-234 (UZ3) cmI/9 50 P t NA 124.2 NR NR NR NR value. See Appendix J

50% cumulative density function

U-234 (UZ4) cm3/g 50 P 1 NA 124.7 NR NR NR NR value. See Appendix J
50% cumulative density function

U-234 (UZ5) cm3/g 50 P 1 NA 125.7 NR NR NR NR value. See Appendix J
50% cumulative density function

U-234 (SZ) cm'/g 50 P 1 NA 126.4 NR NA NR NR value. See Appendix J
25% cumulative density function

U-235 (CZ) cmI/9 50 P 1 NA 15.2 NR NR NR NR value. See Appendix J
50% cumulative density function

U-235 (UZ1) cm
3
/g 50 P 1 NA 125.8 NR NR NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ2) cmI/l 50 P 1 NA 123.3 NR NR NA NR value. See Appendix J

50% cumulative density function
U-235 (UZ3) cm3/g 50 P 1 NA 125.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-235 (UZ4) cm(/g 50 P 1 NA 124.9 NR NA NR NA value. See Appendix J

50% cumulative density function
U-235 (UZ5) CM3/g 50 P 1 NA 124.7 NR NR NR NR value. See Appendix J

50% cumulative density function
U-235 (SZ) cm'/ 50 P 1 NA 124.4 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (CZ) cm3/g 50 P 1 NA 123.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (UZI) cm'jg 50 P I NA 124.0 NA NA NA NR value. See Appendix J•

50% cumulative density function
U-236 (UZ2) cm3/g 50 P 1 NA 123.8 NR NR NR NR value. See Appendix J

50% cumulative density function
LU-236 (UZ3) cm'/g 50 P 1 NA 123.9 NR NR NR NR value. See Appendix J

50% cumulative density function
U-236 (UZ4) cm'/g 50 P 1 NA 124.0 NR NR NR NR value. See Appendix

50% cumulative density function
U-236 (UZ5) cm3/g 50 P 1 NA 125.9 NA NR NR NR value. See Appendix J

50% cumulative density function
U-236 (SZ) cm3/g 50 P 1 NA 125.8 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (CZ) cm'/g 50 P 1 NA 124.0 NR NR NR NR value. See Appendix

50% cumulative density function
U-238 (UZi) cm /g 50 P 1 NA 123.8 NR NR NR NR value. See Appendix

50% cumulative density function
U-238 (UZ2) cm /g 50 P 1 NA 124.5 NR NR NR NR value. See Appendix J

50% cumulative density function
U-238 (UZ3) cml 50 P NA 123.4 NR NR NR NR valun See

50% cumulative density function
U-238 (UZ4) cm'/g 50 P 1 NA 124.0 NR NR NR NR value. See Appendiv
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Pdodrty
2 

Treatment' Value 1 2 3 4 Basis
50% cumulative density function

U-238 (UZ5) cm3/ 50 P 1 NA 126.2 NR NR NR NR value. See Appendix J
50% cumulative density function

U-238 (SZ) 50 P 1 NA 124.3 NR NR NR NR value. See Appendix J
Transport Factor Options' & ~ ~ ~ ~ K. ~ 1K

RESRAD default, parameter Is
not used for calculation of
distribution coefficients. Value of
0 not used for calculation of

Leach rate 1/yr 0 P 3 D 0 NR NR NR NR distribution coefficients.
Value used for Uranium nuclides

Solubility limit mot/L 0 P 3 D 2.94E-06 NR NR NR NR only
PESRAD default, parameter not
used for calculation of distribution

Use plant/soil ratio Check box Yes/No NA 3 NA No NR NR NR NR coefficients.

Inhalation rate m
3
/yr 8400 M, B 3 D 11400 NR NR NR NR :ESRAD Manual, Table 2.3

Mass loading for 50% cumulative density function
inhalation 0.0001. P, B 2 S 2.35E-05 NR NR NR NR value. See Appendix J
Exposure duration ,r 30 B 3 D 25 NR NR NR NR AESRAD Manual, Table 2.3

Indoor dust filtration
factor (shielding factor, 50% cumulative density function
inhalation) 0.4 P, B 2 S 0.547 NR NR NR NR value. See Appendix J
Shielding factor, external 50% cumulative density function
gamma 0.7 P 2 S 0.269424 NR NR NR NR value. See Appendix J
Indoor time fraction 0.5 B 3 D 0.17 NR NR NR NR HESRAD Manual, Table 2.3
Outdoor (on site) time
fraction 0.25 B 3 D 0.06 NR NR NP NR AESRAD Manual, Table 2.3
Shape of the Shape representative of pond
contaminated zone - 1 P 3 D Non-circular NR NR NR NR (rectangular)
negeston. Dietary' "j 2 " ' ' . ' _______ • 

9 ,,: +r <i::.2 .:

Fruit, vegetable, and Pathway suppressed for industrial
grain consumption rate kg/yr 160 M, B 2 NA Not used NR NR NR NR worker scenado
Leafy vegetable Pathway suppressed for industrial
consumption kg/y/r 14 M, B 3 NA Not used NR NP NR NR worker scenario

Pathway suppressed for industrial
Milk consumption U*r 92 M, B 2 NA Not used NR NR NR NR worker scenario
Meat and poultry Pathway suppressed for industrial
consumption k'r 63 M, B 3 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Fish consumption rate kg/yr 5.4 M, B 3 NA Not used NR NR NR NR worker scenario
Other seafood Pathway suppressed for industrial
consumption rate kg/yr 0.9 M, B 3 NA Not used NR NR NR NR worker scenario

RESRAD Manual, Table 2.3
based on EPA suggested value

Soil ingestion rate g/yr 36.5 M, B 2 0 36.5 NR NR NR NR of 00 mg1/day
NUREG/CR-5512, V3

Drinking water intake L/yr 510 M, B 2 D 478.5 NR NR NR NR Table 6.87
Contamination fraction of
drinking water 1 B, P 3 NA 1 NR NR NR NR RESRAD Default
Contamination fraction of Pathway suppressed for industrial
household water 1 B, P 3 NA Not used NR NR NR NR worker scenario
Contamination fraction of Pathway suppressed for industrial
livestock water 1 B, P 3 NA Not used NR NR NA NR worker scenado
Contamination fraction of Pathway suppressed for industrial
irrigation water 1 B, P 3 NA Not used NR NR NR NR worker scenario
Contamination fraction of Pathway suppressed for industrial
aquatic food 0.5 B, P 2 NA Not used NR NR NR NR worker scenario
Contamination fraction of Pathway suppressed for industrial
plant food -1 B, P 3 NA Not used NA NA NR NR worker scenario
Contamination fraction of Pathway suppressed for industrial
meat -1 B, P 3 NA Not used NR NR NR NR worker scenario
Contamination fraction of Pathway suppressed for industrial
milk -1 B, P 3 NA Not used NR NR NR NR worker scenario
Ingestion, Non-Dietairi> ____ ___________ ____ . . ,>

Livestock fodder intake Pathway suppressed for industrial
rate for meat kg/d 68 M 3 NA Not used NR NR NR NR worker scenario
Livestock fodder intake Pathway suppressed for industral
rate for milk kg/d 55 M 3 NA Not used NR NR NR NR worker scenario
Livestock water intake Pathway suppressed for industrial
rate for meat L/d 50 M 3 NA Not used NR NR NR NR worker scenario
Livestock water intake Pathway suppressed for industrial
rate for milk L/d 160 M 3 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Livestock soil intake kg/d 0.5 M 3 NA Not used NR NR NR NR worker scenario
Mass loading for foliar Pathway suppressed for industrial
deposition g/m

3
1.00E-04 P 3 NA Not used NR NI NA NR worker scenado
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

0

0

Distribution Distribution Distribution Distribution

RESRAD Parameter Parameter Parameter Parameter
Parameter Units Default Type' Pdorty

2 
Treatment

3  
Value 1 2 3 4 -" Basis

50% cumulative density function
Depth of soil mixing layer m 0.15 P 2 S 0.231 NR NR NR NR value. See Appendix J

Pathway suppressed for industrial

Depth of roots m 0.9 P 1 NA Not used NR NR NR NR worker scenario

Drinking water fraction RESRAD default, all drinking
from groundwater 1 B, P 3 0 1 NR NR NAR NR water assumed from groundwater

Household water fraction
from groundwater 1 B, P 3 NA Not used NR NR NR NR Parameter applies to Radon only.

Livestock water fraction Pathway suppressed for industrial
from groundwater 1 B, P 3 NA Not used NA NR NR NR worker scenario
rrigation fraction from Pathway suppressed for industrial
groundwater 1 B, P 3 NA Not used NA NR NR NR worker scenario

Wet weight crop yield for Pathway suppressed for industrial
ion-leafy plants 0.7 P 2 NA Not used NR NR NR NR worker scenario
Net weight crop yield for Pathway suppressed for Industrial
eafy plants kgimn 1.5 P 3 NA Not used NR NR NR NR worker scenario

Net weight crop yield for Pathway suppressed for industrial
fodder kg/m* 1.1 P 3 NA Not used NR NR NR NR worker scenario

Growing season for non- Pathway suppressed for industrial
eafy vegetables yr 0,17 P 3 NA Notused NR NR NR NR worker scenario
Growing season for leafy Pathway suppressed for industrial
iegetables yr 0.25 P 3 NA Not used NR NR NR NR worker scenario

Growing season for Pathway suppressed for industrial
fodder yr 0.08 P 3 NA Notused NR NR NR NR worker scenario

Translocation factor for Pathway suppressed for industrial
ion-leafy vegetables 0.1 P 3 NA Not used NA NR NR NR worker scenario

Translocation factor for Pathway suppressed for industrial
leafy vegetables 1 P 3 NA Not used NR NR NR NR worker scenario

Translocation factor for Pathway suppressed for industrial
fodder 1 P 3 NA Not used NR NR NR NR worker scenario

Dry follar interception
fraction for non-leafy Pathway suppressed for industrial

vegetables 0.25 P 3 NA Not used NR NR NR NR worker scenario

Dry follar interception
fraction for leafy Pathway suppressed for Industrial

vegetables 0.25 P 3 NA Not used NR NR NR NR worker scenario
Dry follar interception Pathway suppressed for industrial
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR worker scenario

Wet foliar interception
fraction for non-feafy Pathway suppressed for industrial
vegetables 0.25 P 3 NA Not used NR NR NR NR worker scenario

Wet foliar interception
fraction for leafy Pathway suppressed for industrial
vegetables 0.25 P 2 NA Not used NR NR NR NR worker scenario
Wet foliar interception Pathway suppressed for industral
fraction for fodder 0.25 P 3 NA Not used NR NR NR NR worker scenario

Weathering removal Pathway suppressed for industrial
constant for vegetation 1/yr 20 P 2 NA Not used NR NR NR NR worker scenanro
Specal Radloiucltdes C I1, _____.___ I. , , s-t.. • :' .":-.:7, .,' • .. . .

C-12 concentration in
water g/cm

3  
2.00E-05 P 3 NA Not used NR NR NR NR Applicable for C-14 exposure only

C-12 concentration in
-ontaminated soil •j 3.005-02 P 3 NA Not used NR NR NR NR Applicable for C-14 exposure onli

Fraction of vegetation
.arbon from soil 2.00E-02 P 3 NA Not used NR NR NR NA Applicable for C-14 exposure only

Fraction of vegetation
carbon from air 0.98 P 3 NA Not used NR NR NR NA Applicable for C-14 exposure only

Cl 114 evasion layer
thickness in soil m 0.3 P 2 NA Not used NR NA NR NR Applicable for C-14 exposure only

C-1 4 evasion flux rate
from soil 1/s 7.00E-07 P 3 NA Not used NR NR NR NA Applicable for C-14 exposure only

C-12 evasion flux rate
from soil 1/s t.00E-10 P 3 NA Not used NR NR NR NR Applicable for C-14 exposure only

Fraction of grain in beef
:atile feed 0.8 B 3 NA Not used NR NR NR NR Applicable for C-14 exposure only

Fraction of grain in milk
,ow feed 0.2 B 3 NA Not used NR NR NR NR Applicable for C-14 exposure only

SitoageTimes'of Contamn-lated Foodstuffs - - --- ,-
Storage time for fruits,
non-leafy vegetables, Pathway suppressed for industrial
and grain d 1t4 B 3 NA Not used NR NR NR NR worker scenario

Storage time for leafy
oe elables I d 1 B 1 3 1 NA I Not used NR NR I N.

Pathway suppressed for industrial
NA 'worker scenario

-Pathway suppressed for industrial
Storage time for milk d 1 B 1 3 NA Not used NR NR NR NR Iworker scenario
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment

Worker Scenario
Deterministic Dose Assessment Input Summary

0

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Priority
2 

Treatment
3  

Value 1 2 3 4 Basis
Pathway suppressed for industdal

Storage time for meat d 20 B 3 NA Not used NR NR NR NR worker scenario
Pathway suppressed for industriat

Storage time for fish d 7 B 3 NA Not used NR NR NR NR worker scenario

Storage time for Pathway suppressed for industriat
crustacea and mollusks d 7 B 3 NA Not used NR NR NR NR worker scenario
Storage time for well Pathway suppressed for industdal
water d 1 B 3 NA Not used NR NR NR NR worker scenario
Storage time for surface Pathway suppressed for industrial
water d 1 B 3 NA Not used NR NR NR NR worker scenario
Storage time for livestock Pathway suppressed for industriat
fodder d 45 B 3 NA Not used NR NR NR NR worker scenario

Thickness of building Applicable for Radon exposure
foundation m 0.15 P 3 NA Not used NR NR NR NR only
Bulk density building Applicable for Radon exposure
foundation M3 2.4 P 3 NA Not used NR NR NR NR only
Total porosity of cover Applicable for Radon exposure
material 0.4 P 3 NA Not used NR NR NR NR only
Total porosity of building Applicable for Radon exposure
foundation r 0.1 P 3 NA Not used NR NR NA NR only

Volumetric water content Applicable for Radon exposure
of cover material 0.05 P 3 NA Not used NR NR NR NR only

Volumetric water content Applicable for Radon exposure
at building toundation 0.03 P 3 NA Not used NR NR NR NR only
Radon difusion
coefficient in cover Applicable for Radon exposure
material m/s 2.00E-06 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in foundation Applicable for Radon exposure
material M/s 3.00E-07 P 3 NA Not used NR NR NR NR only
Radon diffusion
coefficient in Applicable for Radon exposure
contaminated zone soil m/s 2.OOE-06 P 3 NA Not used NR NR NR NR only
Radon vertical dimension Applicable for Radon exposure
of mixing m 2 P 3 NA Not used NR NR NR NR only
Average building air Applicable for Radon exposure
exchange rate 1/hr 0.5 P. B 3 NA Not used NR NR NR NR only

Applicable for Radon exposure
Building (room) height m 2.5 P 3 NA Not used NR NR NR NR only
Building interior area Applicable for Radon exposure
factor 0 P 3 NA Not used NR NR NR NR only
Building depth below Applicable for Radon exposure
ground surface m -1 P 3 NA Not used NR NR NR NR only
Raadon-222 emanation Applicable for Radon exposure
c-oefficient 0.25 P 3 NA Not used NR NR NR NR only
Radon-220 emanation Applicable for Radon exposure
coefficient 0.15 P 3 NA Notused NR NR NR NR only
AiskýConnerslon Factors' .t, ~ .. ~-...,.

(risl'Jyr)/ Nuclide

Slope factor- external (pCVg) specific M 3 NA Not used NR NR NR NR FESRAD Default
Nuclide

Slope factor- inhalation mrsk/pCi specific M 3 NA Not used NA NR NR NR FDESRA- Default
Nuclide

Slope factor- ingestion risk/pCi specific M 3 NA Not used NR NR_ NR NR RFESRAO Default

Tc-227 mrernpCi 6.7 M 3 D 6.7 NR NR NR NR FGR-11, RESAAD Library
Pa-231 mrem/pCi 1.28 M 3 D 1.28 NR NR_ NR NR =GR-1 1, RESRAD Library

Pb-21 0 mremn/pCi 0.0136 1v 3 D 0.0136 NR NR NR N R FGR-1 1, RESRAD Library

Ra-226 mrem/pCl 0.00858 M 3 D 0.00858 NR NR NR NR FGR-1 1, RESRAD Library

Ra-228 mrem/pCi 0.00477 M 3 D 0.00477 NR NR NR NR =GR-1 1, RESRAD Library

Th-228 mrem/pCi 0.342 M 3 D 0.342 NR NR NR NR FGR-1 1, RES=RAD EL=baey

Th-230 mrem/pCi 0.326 M 3 D 0.326 NR NR NR NR FGR-11, RESAAD Library
Th-232 mrem/pCI 1.64 M 3 D 1.64 NR NR NR NA FGR-1 1, RESRAD Library
J-234 mrem/pCi 1 0.132 1 M 1 3 0 0.132 NR I NR I NR NR FAGR-1, RESRAD Library
J-235
LJ-236
J-238
Ingest
Ac-227

mrem/p~i 1 0.123 1 M 1 I 0.123 NR I N N FGR-l 1, RESRAD Library
NR

NR I NR I NR
Factors,

mrem/pCl 0.0141 1 M 3 D 0,0141 NR I NR NR I NR GR-1 1, RESRAD Library
Pa-231 mrem/pCi 1 0.0106 1 M 3 D FGR-11, RESRAD Library
Pb-210I D C

NR NR f NA
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Table N-1
Honeywell Metropolis Works

Pond E Dose Assessment
Worker Scenario

Deterministic Dose Assessment Input Summary

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type1 PHon2 Treatment
3  

Value 1 2 3 4 Basis
Th-228 mrem/pCi 0.000396 M 3 D 0.000396 NR NR NR NR FGR-i1. RESRAD Librar
Th-230 mrem/pCi 0.000548 M 3 D 0.000548 NR NR NR NR FGR-11, RESRAD Librar
Th-232 mrenVpCi 0.00273 M 3 D 0,00273 NR NR NR NR FGR-1 1, RESRAD Library
U-234 mrem/pCi 0.000283 M 3 - D 0.000283 NR NR NR NR FGR-1 1 RESRAD Library
U-235 mrem/pCl 0.000266 M 3 D 0.000266 NR NR NR NR FGR-I1, RESRAD Library
U-236 mrem/pn i 0.000269 M 3 D 0.000269 NR NR NR NR FGR-11, RESRAD Library
U-238 mrern/pCi 0.000255 M 3 D 0.000255 NR NR NR NR FGR-11, RESRAD Library
Ptant-TransterpFactors Cu patw twet Voit salt (dry)] - ;'

Pathway suppressed for industrial
Ac-227 0.0025 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Pa-231 0.01 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Pb-210 0.01 P 1 NA Notused NR NR NR NR worker scenario

Pathway suppressed for industrial
Ra-226 0.04 P 1 NA Not used NR NR NR NR worker scenado

Pathway suppressed for industrial
Ra-228 0.04 P 1 NA Not used NR NR NR NR worker scenado

Pathway suppressed for Industrial
Th-228 0.001 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Th-230 0.001 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
Th-232 0.001 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
U-234 0.0025 P 1 NA Not used NR NR NR NR worker scenario

Pathway suppressed for industrial
U-235 0.0025 P 1 NA Not used NR NA NR NA worker scenario

Pathway suppressed for industrial
U-236 0.0025 P 1 NA Not used NR NR NA NR worker scenario

Pathway suppressed for industrial
U-238 0.0025 P 1 NA Not used NA NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Ac-227 (pCid) 0.00002 P 2 NA Not used NR NR NR NR worker scenario

{pCVkg)/ Pathway suppressed for industrial
Pa-231 (pCid) 0.005 P 2 NA Not used NR NA NR NR worker scenario

(pCVkg)/ Pathway suppressed for Industrial
Pb-210 (pCild) 0.0008 P 2 NA Not used NA NR NR NR worker scenado

(pCl/kg)I Pathway suppressed for industrial
Aa-226 (pCi/d) 0.001 P 2 NA Not used NR NR NA NR worker scenario

(pCifkg)/ Pathway suppressed for industrial
Aa-228 (pCi/d) 0.001 P 2 NA Not used NR NA NR NR worker scenado

(pCVkg)/ Pathway suppressed for industrial
Th-228 (pCifd) 0.0001 P 2 NA Not used NR NR NR NA worker scenario

(pC/lkg)/ Pathway suppressed for industrial
Th-230 (pCid) 0.0001 P 2 NA Not used NR NR NR NR worker scenario

(pCL/kg)/ Pathway suppressed for industrial
Th-232 (pCi/d) 0.0001 P 2 NA Not used NR NR NR NR worker scenado

(pCtVkg)/ Pathway suppressed for industrial
U-234 (pCVd) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCvkg)/ Pathway suppressed for industrial
U-235 (pCi/d) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
U-236 (pCid) 0.00034 P 2 NA Not used NR NR NR NR worker scenario

(pCVkg)/ Pathway suppressed for industrial
U-238 (pCI/d] 0.00034 P 2 NA Not used NA NA NR NR worker scenario

(pCi/L)/ Pathway suppressed for industrial
Ac-227 (pCi/d) 0.00002 P 2 NA Not used NR NA NR NR worker scenario

(pCi/L)/ Pathway suppressed for industrial
Pa-231 (pCL'd) 0.000005 P 2 NA Not used NR NR NR NR worker scenario

(pCi/L)/ Pathway suppressed for industrial
Pb-210 (pCi/d) 0.0003 P 2 NA Notused NR NR NA NR worker scenario

(pCi/L)/ Pathway suppressed tot industrial
Ra-226 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR worker scenaro

(pCVL)/ Pathway suppressed for industrial
Ra-228 (pCi/d) 0.001 P 2 NA Not used NR NR NR NR worker scenario

(pCi/LI/ Pathway suppressed for industrial
Th-228 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NR worker scenario

(pCiL)J Pathway suppressed for industrial
Th-230 (pCi/d) 0.000005 P 2 NA Not used NR NR NR NA worker scenario

(pCe/L)/ Pathway suppressed for industrial
Th-232 (pCi/d) 0.000005 P 2 NA Not used NR NA NR NA worker scenario

(pCi/L)/ Pathway suppressed for industrial
'U-234 (pCi/d) 0.0006 P 2 NA Not used NR NR NR NR worker scenario
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Table N-1
Honeywell Metropolis Works
Pond E Dose Assessment

Worker Scenario
Deterministic Dose Assessment Input Summary

0

Distribution Distribution Distribution Distribution
RESRAD Parameter Parameter Parameter Parameter

Parameter Units Default Type' Piorty
2 

Treatment
3  

Value 1 2 3 4 Basis
(pCi/L) Pathway suppressed for industrial

U-235 (pCVd) 0.0006 P 2 NA Notused NR NR NA NR worker scenario
(pCVL)/ Pathway suppressed for industrial

U-236 0.0006 P 2 NA Not used NR NA NR NR worker scenario
(nCdL)/ Pathway suppressed for industrial

U-238 (pCVd) 0.0006 P 2 NA Not used NR NA NR NR worker scenado
Biotccumutation.factorldr frshaW. _.__,___<'•<..

(pCi/kg)/ Pathway suppressed for industrial
Ac-227 (pCVL) 15 P 2 NA Notused NR NR NR NR worker scenario

(pCykgY Pathway suppressed for industrial
Pa-231 (pCVL) 10 P 2 NA Notused NR NR NR NR worker scenado

(pCikg)/ Pathway suppressed for industrial
Pb-210 (pCOL) 300 P 2 NA Notused NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Ra-226 (pCOL) 50 P 2 NA Not used NA NR NR NR worker scenario

(pCVkg)/ Pathway suppressed for industrial
Aa-228 pCYL) 50 P 2 NA Not used NR NA NR NA worker scenario

(pCikg)/ Pathway suppressed for industrial
Th-228 i) 100 P 2 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for Industrial
Th-230 i 100 P 2 NA Not used NA NR NA NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-232 (pei/L) 100 P 2 NA Not used NR NR NR NR worker scenario

(pCykg)/ Pathway suppressed for industrial
U-234 (pCVL) 10 P 2 NA Notused NR NR NR NR worker scenaro

(pCi/kg)/ Pathway suppressed for industrial
U-235 (pCi/L) 10 P 2 NA Not used NA NR NR NR worker scenario

(pCi/kg)? Pathway suppressed for industrial
U-236 (pCi/L) 10 P 2 NA Notused NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
U-238 (pCOL) tO P 2 NA Not used NR NR NR NR worker scenario
6100.d-umlulahiorifactor for cnmstaeiaend m~lall I ,' ____

)pCikg)/ Pathway suppressed for industrial
Ac-227 (pC/L) 1000 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Pa-231 (pCt/L) 110 P 3 NA Notused NR NR NR NR worker scenado

(pCi/kg)/ Pathway suppressed for industrial
Pb-210 (pCi/L) 100 P 3 NA Not used NR NR NR NA worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Ra-226 (pCi/L) 250 P 3 NA Not used NA NR NAl NA worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Ra-228 (et/L) 250 P 3 NA Notused NR NR NR NR worker scenario

(pCVkg)/ Pathway suppressed for industrial
Th-228 (petL) 500 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-230 (pCiL) 500 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
Th-232 (pCi/L) 500 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
U-234 (pCi/L) 60 P 3 NA Not used NR NR NR NR worker scenaro

(pCi/kg)/ Pathway suppressed for industrial
U-235 (pCi/L) 60 P 3 NA Not used NR NR NR NR worker scenario

(pCVkg)/ Pathway suppressed for industrial
U-236 (pCi/L) 60 P 3 NA Not used NR NR NR NR worker scenario

(pCi/kg)/ Pathway suppressed for industrial
U-238 (pCi/L) 60 P 3 NA Not used NR NR NR NR worker scenario
Graph" aParariieterr'<i ,,.. . .

Value greater than default

Number of points 32 NA NA NA 1024 NR NR NR NR provides more evaluation points
Spacing Log NA NA NA Log NR NR NR NR RESRAD Default
TinlelInateratlon Parmneters ' . .,<,.., , >.~

Maximum number of
points for dose 17 NA NA NA 17 NR NR NR I NR RESRAD Default

Notes:
'P = physical, B = behavioral, M = metabolic, when more than one type is listed the first is primary and the next is secondary (NUREG/CR-6697, Att. A, Table 2.1)
21 = high priority, 2 = medium priority, 3 = low priority (NUREG/CR-6697, Aft. B, Table 4.2)

3D = deterministic, S = stochastic
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Table N-2
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Source Configuration Summary

5% Sludge Stabilized Sludge Sludge Sludge Sludge Average
Sludge Bulking Sludge Surface Surface Estimated Surface Surface CZ Cover

Volume(1 ) Volume(1 ) Volume(2) Area(1 ) Area CZ Area(3) Length(4" Width (4) Thickness(5) Thickness(')

Pond (ft 3) (ft3) (ft3) (ft2) (M2) (M2) (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

Notes: (1) Andrews Engineering Calculation "Calculation of Average Cover Soil Thickness over Sludge, Closure Option 2b -
Ponds B, C, D, and E" provided in Appendix A
(21 Stabilized Sludge Volume = Sludge Volume + 5% Sludge Bulking Volume

(3) CZ Area was estimated by rounding the Sludge Surface Area.
(4) Approximate sludge surface dimensions estimated with reference to sludge surface areas and the pond



Table N-3
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Radionuclide Concentrations

Radionuclide Concentration pCi/g)
Corrected for

5% Bulking Corrected for
Radionuclide Average Dry Factor % Solids

Protactinium 231 0.15 0.14 0.07
Radium 226 0.69 0.66 0.34
Thorium 228 0.07 0.06 0.03
Thorium 230 1.66 1.58 0.83
Thorium 232 0.05 0.05 0.03
Uranium 234 237.77 225.89 118.57
Uranium 235 10.24 9.73 5.11
Uranium 236 5.84 5.55 2.91
Uranium 238 246.05 233.75 122.69

% Solids: 52.49%



Table N-4
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Hydraulic Conductivity of Silty Clay

Pressure Hydraulic Conductivity Hydraulic Conductivity
(psf) (cm/sec) (m/yr)
1040 4.OOE-04 126
1930 1.90E-04 60
2385 1.80E-04 57

2.57E-04 81

Reference: Geotechnics Laboratory report "Hydraulic Conductivity
of a Large Block Sample", June 17, 2010
Large Block Sample collected 8 to 10 ft below ground which
is in Clayey Silt/Silty Clay Zone



Table N-5
Honeywell Metropolis Works

Pond E Dose Assessment
Industrial Worker Scenario

Contaminated Zone Bulk Density

Average

Bulk Density Bulk Density
Pond Sample ID (g/ml) (__/ml)

B B-18 Lower 1.6
B B-18 Upper 1.7
B B-19 Upper 1.4
B B-26 Lower 1.6

B - 1.575
C C-2 1.6

C C-5 1.7
C C- 19 Lower 1.6
C C-19 Upper 1.5
C _ 1.6
D D-8 Lower 1.5 _

D D-8 Upper 1.6
D D-10 Lower 1.4
D D-10 Upper 1.5
D D-17 Lower 1.5
D D-17 Upper 1.6
D D-26 Lower 1.8
D D-26 Upper 1.9 _

D _ 1.6
E E-65 Lower 1.3 _

E E-65 Upper 1.5
E E-80 Lower 1.5
E E-80 Upper 1.5
E E-97 Lower 1.2
E E-97 Upper 1.1
E E-103 Lower 1.7 -
E E-103 Upper 1.7 -E 1.4375

Reference: Andrews Engineering "Calcium Fluoride Sludge Pond Sampling Report"
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RESRAD, Version 6.5 T', Limit = 180 days 09/29/2010 13:04 Page 2

Summary : MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB IW-DET.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 12 & FGR 11

Menu

Current Base

Value# Case'

Parameter

NameParameter

i~~ iI

A-I

A-I

A-I

A-I

A-i

A-I

A-i

A-i

A-1

A-i

A-I

A-I

A-i

A-I

A-I

A-I

A-I

A-i

A-I

A-1

W A A-D

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

B-1

B-1

B-1

B-1

B-1

B-1

DCF's for external ground

Ac-227 (Source: FGR 12)

Ac-228 (Source: FGR 12)

At-218 (Source: FGR 12)

Bi-210 (Source: FGR 12)

Bi-211 (Source: FGR 12)

Bi-212 (Source: FGR 12)

Bi-214 (Source: FGR 12)

Fr-223 (Source: FGR 12)

Pa-231 (Source: FGR 12)

Pa-234 (Source: FGR 12)

Pa-234m (Source: FGR 12)

Pb-210 (Source: FGR 12)

Pb-211 (Source: FGR 12)

Pb-212 (Source: FGR i2)

Pb-214 (Source: FGR 12)

Po-210 (Source: FGR 12)

Po-211 (Source: FGR 12)

Po-212 (Source: FGR 12)

Po-214 (Source: FGR 12)

Po-215 (Source: FGR 12)

Po-216 (Source: FGR 12)

Po-218 (Source: FGR 12)

Ra-223 (Source: FGR 12)

Ra-224 (Source: FGR 12)

Ra-226 (Source: FGR 12)

Ra-228 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Rn-220 (Source: FGR 12)

Rn-222 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-228 (Source: FGR 12)

Th-230 (Source: FGR 12)

Th-231 (Source: FGR 12)

Th-232 (Source: FGR 12)

Th-234 (Source: FGR 12)

TI-207 (Source: FGR 12)

TI-208 (Source: FGR 12)

TI-210 (Source: no data)

U-234 (Source: FGR 12)

U-235 (Source: FGR 12)

U-236 (Source: FGR 12)

U-238 (Source: FGR 12)

Dose conversion factors Roi

Ac-227-D

Pa-231

Pb-210"D

Ra-226+D

Ra-228+D

radiation, (mrem/yr)/(pCi/g)

4.951E-04

5.9786+00

5.847E-03

3. 606E-03

2.559E-01

1. 171E+00

9.608E+00

1. 980E-01

1.906E-01

1. 155E+01

8. 967E-02

2.447E-03

3.064E-01

7.043E-01

1.34 1E00

5.231E-05

4. 764E-02

0. 100OE+00

5.138E-04

1.016E-03

1.042E-04

5.642E-05

6.034E-01

5.119E-02

3.176E-02

0. 000E+00

3.083E-01

2.298E-03

2. 354E-03

5.212E-01

7.940E-03

1.209E-03

3.643E-02

5.212E-04

2.410E-02

1.986E-02

2. 298E+01

0. 000E+00

4.017E-04

7.2 11E-01

2.148E-04

1.031E-04

6. 724E+00

1.280E+00

2.320E-02

8. 594E-03

5.078E-03

4.951E-04

5.978E+00

5.847E-03

3.606E-03

2.559E-01

1.171E+00

9.808E+00

1.980E-01

1.906E-01

1.155E+01

8.967E-02

2.447E-03

3.064E-01

7.043E-01

1.341E+00

5.231E-05

4.764E-02

O.O00E+00

5.138E-04

1.016E-03

1.042E-04

5.642E-05

6.034E-01

5.119E-02

3.176E-02
0.000E+00

3.083E-01

2.298E-03

2.354E-03

5.212E-01

7.940E-03

1.209E-03

3.643E-02

5.212E-04

2.410E-02

1.980E-02

2.298E+01

-2.000E+00

4.017E-04

7.211E-01

2.148E-04

1.031E-04

6.700E+00

1.280E+00

1.360E-02

8.580E-03
4.770E-03

DCFI) 1)

DCF1) 2)

DCFL 3)

DCFI 4)

DCFL 5)

DCFS 6)

DCFL 7)

DCFI 8)

DCFi 9)

DCFi 10)

DCFI 11)

DCFI 12)

DCFI 13)

DCFi 14)

DCF1 15)

DCFi 16)

DCFi) 17)

DCFi) 18)

DCFI 19)

DCFi) 20)

DCFi 21)

DCFi 22)

DCFi 23)

DCFi 24)

DCFi 25)

DCF1 26)

DCF1 27)

DCF1 28)

DCFS 29)

DCFI 30)

DCFS 31)

DCF1 32)

DCFI 33)

DCFS 34)

DCFi 35)

DCFI 136)

DCFi) 37)

DCFI 38)

DCFl 39)

DCFi 40)

DCFI( 41)

DCFI 42)

inhalation, mrem/pCi:

DCF2(

DCF2)

DCF2)

DCF2)

DCF2)

1)

2)

3)

4)

5)



RESRAD, Version 6.5 T' Limit = 1H days 09/29/2010 13:04 Page 3Summary : MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDBIW-DET.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 1i

Current Base Parameter

Menu Parameter Value# Case- Name

B-1 Th-228+D 3.454E-01 3.420E-01 0CF2( 6)

B-i Th-230 3.260E-01 3.260E-01 DCF2( 7)

B-I Th-232 1.640E+00 1.640E+00 DCF2( 8)

B-i U-234 1.320E-01 1.320E-01 DCF2( 9)

B-i U-235+D 1.230E-01 1.230E-01 DCF2( 10)

B-i U-236 1.250E-01 1.250E-01 DCF2( ii)

B-1 U-238 1.180E-01 1.1B0E-01 DCF2( 12)

B-i U-238+D I.18DE-01 1.16DE-01 DCF2( 13)

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

D-1 AC-227+D 1.480E-02 1.410E-02 DCF3( 1)

D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)

D-I Pb-210+D 7.276E-03 5.370E-03 DCF3( 3)

D-1 Ra-226+D 1.321E-03 1.320E-03 DCF3( 4)

D-I Ra-228+D 1.442E-03 1.440E-03 DCF3( 5)

D-I Th-228+D 8.066E-04 3.960E-04 DCF3) 6)

D-1 Th-230 5.480E-04 5.480E-04 DCF3( 7)

D-1 Th-232 2.730E-03 2.730E-03 DCF3) 8)

D-1 U-234 2.830E-04 2.830E-04 DCF3( 9)

D-1 U-235+D 2.673E-04 2.6605E-04 DCF3 100)S D-I U-236 2.690E-04 2.690E-04 DCF3( Ii)

D-I 0-238 2.5506-04 2.550E-04 DCF3) 12)

D-1 U-238+D 2.687E-04 2.550E-04 DCF3( 13)

D-34 Food transfer factors:

D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)

D-34 AC-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.00DE-05 RTF( 1,2)

D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.00BE-05 RTF( 1,3)

D-34

0-34 Pa-231 , plant/soil concentration ratio, dimensionless I.O00E-02 1.000E-02 RTF) 2,1)

D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.OOBE-03 5.000E-03 RTF( 2,2)

D-34 Pa-231 , milk/livestock-intake ratio, )pCi/L)/(pCi/d) 5.00BE-06 5.000E-06 RTF( 2,3)

D-34

0-34 Pb-210+D , plant/soil concentration ratio, dimensionless I1.00E-02 1.000E-02 RTF( 3,1)

D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 6.000E-04 RTF( 3,2)

D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.OOBE-04 3.000E-04 RTF( 3,3)

D-34

D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.0006-02 4.000E-02 RTFF 4,1)

D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)

D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,3)

D-34

D-34 Ra-228+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 5,1)

D-34 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 5,2)

D-34 Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) i.DRRE-03 1.000E-03 RTF( 5,3)

D-34

D-34 Th-228+D , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF( 6,1)

D-34 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 6,2)

D-34 Th-228fD , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 6,3)

D-34
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Summary MTW Pond B Industrial Worker - Deterministic Run

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND 8 IW-DET.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Menu Parameter

D-34 Th-230 plant/soil concentration ratio,

D-34 Th-230 beef/livestock-intake ratio, (p1

D-34 Th-230 milk/livestock-intake ratio, (p(

D-34

D-34 Th-232 plant/soil concentration ratio,

D-34 Th-232 beef/livestock-intake ratio, (p1

D-34 Th-232 milk/livestock-intake ratio, (p

D-34

D-34 U-234 plant/soil concentration ratio,

D-34 U-234 beef/livestock-intake ratio, (p1

D-34 U-234 milk/livestock-intake ratio, (p(

0-34

D-34 Uj-235±D plant/soil concentration ratio,

D-34 U-235+D beef/livestock-intake ratio, (p)

D-34 U-235+D milk/livestock-intake ratio, (p)

D-34

0-34 U-236 plant/soil concentration ratio,

D-34 U-236 beef/livestock-intake ratio, (p1

D-34 U-236 milk/livestock-intake ratio, (p1

D-34

D-34 U-238 plant/soil concentration ratio,

D-34 0-238 beef/livestock-intake ratio, (p1

D-34 U-238 milk/livestock-intake ratio, (p)

D-34

D-34 U-238+0 , plant/soil concentration ratio,

D-34 0-238+D , beef/livestock-intake ratio, (pC

D-34 U-238+D , milk/livestock-intake ratio, (pC

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Ac-227+D , fish

D-5 Ac-227+D , crustacea and mollusks

0-5

D-5 Pa-231 fish

D-5 Pa-231 crustacea and mollusks

D-5

D-5 Pb-210+D fish

D-5 Pb-210+D crustacea and mollusks

Current Base

Value# Case-

Parameter

Name

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg) / (pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

2i/kg)/(pCi/d)

Ci/L)/(pCi/d)

1.000E-03

1.000E-04
5.000E-O6

1.OOOE-03

1.OOOE-04

5.OO0E-06

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.OOOE-04

2.500E-03

3.400E-04

6.OOOE-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

1.500E+01

1.0006E+03

1.000±E+01

1.100E+02

3.000±E+02

1.000±E+02

5.0OOE+01

2.500E+02

5.000E+01

2.500E+02

1.OOOE+02

5.0006E+02

1.OO0E 02

5.0006E+02

1.000E-03 RTF( 7,1)

1.OOOE-04 RTF( 7,2)

5.000E-06 RTF) 7,3)

1.OOOE-03 RTF( 8,1)

1.00OF-04 RTF( 8,2)

5.000E-06 RTF( 8,3)

2.500E-03 RTF( 9,1)

3.400E-04 RTF( 9,2)

6.000E-04 RTF( 9,3)

2.500E-03 RTF( 10,1)

3.400E-04 RTF( 10,2)

6.000E-04 RTF( 10,3)

2.500E-03 RTF( 11,i)

3.400E-04 RTF( 11,2)

6.000E-04 RTF( 11,3)

2.500E-03 RTF( 12,1)

3.400E-04 RTF( 12,2)

6.OOOE-04 RTF) 12,3)

2.500E-03 RTF( 13,1)

3.400E-04 RTF( 13,2)

6.OOOE-04 RTF( 13,3)

1.500E+01 BIOFAC( 1,I)

1.000E+03 BIOFAC( 1,2)

1.OOOE+01 BIOFAC( 2,1)

1.100E+02 BIOFAC( 2,2)

3.000E+02 BIOFAC( 3,1)

1.000E+02 BIOFAC( 3,2)

5.000E+01 BIOFAC( 4,1)

2.500E+02 BIOFAC( 4,2)

5.OOOE+01 BIOFAC( 5,1)

2.500E+02 BIOFAC( 5,2)

1.000E+02 BIOFAC( 6,1)

5.000E+02 BIOFAC( 6,2)

1.000E+02 BIOFAC( 7,1)

5.OOOE+02 RIOFAC( 7,2)

D-5

D-5

D-5

0-5

D-5

D-5

D-5

D-5

0-5

D-5

D-5

D-5

D-5

Ra-226+D

Ra-226+D

Ra-228+D

Ra-228+D

Th-228+D

Th-220+D

Th-230

Th-230

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_B_1W-DET.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Current Base

Value# Case-Menu Parameter

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

0-5

D-5

D-5

D-5

D-5

D-5

Th-232 fish

Th-232 crustacea and mollusks

U-234 fish

U-234 crustacea and mollusks

U-235+D fish

U-235+D crustacea and mollusks

U-236 fish

U-236 crustacea and mollusks

U-238 fish

0-238 crustacea and mollusks

D-238+D fish

U-238+D crustacea and mollusks

1.OOE+02 1.000E+02

5.000E+02 5.OOOE+02

1.000E+01 1.000E+01
6.000E+01 6.000E+01

1.000E+01 1.000E+01

6.000-E01 6.000E+01

1.OOOE+01 1.000E+01

6.00OE+01 6.000E+01

1.000E+01 1.000E+01

6.000E+01 6.000E+01

1.000E+01 1.000E+01

6.000E+01 6.000E+01

Parameter

Name

BIOFAC( 8,1)

BIOFAC( 8,2)

BIOFAC( 9,1)

BIOFAC( 9,2)

BIOFAC( 10,1)

BIOFAC) 10,2)

BfOFAC 11,I)

BIOFAC) 11,2)

BIOFAC) 12,1)

BIOFAC) 12,2)

BOOFAC( 13,1)

BIOFAC( 13,2)

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

*Base Case means Default.Lib w/o Associate Nuclide contributions.

ETFG table in Ground Pathway of Detailed Report.
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_PONDB_IW-DET.RAD

Site-Specific Parameter Summary

Menu Parameter

ROll
R011

R011

Roll
R011

R011
R011

ROll

ROll

Roll

R011

R011

R011

R011

Roll
R011

R012

R0 12

R012

R0 12

R0 12

R012

R012

R012

R012

R012

R0 12

R012

R012

R012

R012

R012

R012R012

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

Area of contaminated zone (m**2)

Thickness of contaminated zone 1m)

Fraction of contamination that is submerged

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for

Times for

Times for

Times for

Times for

Times for

Times for

Times for

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/gg)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/gg)

(pCi/g)

IpCi/g)I

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

Pa-231

Ra-226

Th-228

Th-230

Th-2 32

U-234

0-235

U-236

U-238

Pa-231

Ra-226

Th-228

Th-230

Th-232

U-234

U-235

U-236

U-238

User

Input

4.000E+03

2.6086E00

0.000E+00

9.400E+01

2.500E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

not used

not used

4.000E-02

4.200E-01

8.000E-02

2.300E+00

7.000E-02

6.950E+01

4.480E+00

1.860E+00

?.159E+01

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.740E+00

1.571E+00

1.050E-04

1.575E+00

3.490E-05

4.100E-01

2.000E-01

1.600E+00

1.350E+00

3.300E+00

not used

6.200E-01

1.250E+00

0.0006+00

Default

1.000E+04

2.000E+00

0.000E+00

1.000E+02

3.000E+01

0.000+E00

1.0006+00 I
3.000E+00

1.000E+01

3.000E+01

1.3000E02

3.000E+02

1.000E+03

0.000*E00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

O.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0006+o0

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.0000E+0

5.000E-01

1.000E+00

2.000E-01

Used by RESRAD

(If different from user input)

Paramete

Name

AREA

THICKO

SUBMFRACT

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)
T(10)

SI1(2)
Sl(4)

S1(6)

Si(7)

Si(8)

SI(9)

SI(10)

S1(12ý

wl( 2)

Wl( 4)

WI( 6)

Wl( 7)

WI( 8)

Wl( 9)

WI(10)

WI(II)

W1 (12)

COVER0

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

r

Cover depth (m)

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

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated none erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation Im/yr)

Irrigation (m/yr)

Irrigation mode I overhead overhead IDITCH
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* MTW Pond B Industrial Worker - Deterministic Run

* C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB IW-DET.RAD

Site-Specific Parameter Summary (continued)

Parameter

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R015

R015

R015

R015

R015

Ross
R015

R015

R015

R015

Ro15

Ro15

R015

Ro15

R015

R015

R015

R015

Ro15

R015

R015

Runoff coefficient

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

Accuracy for water/soil computations

Density of saturated zone (g/cm*'3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

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

Well pumping rate (m*43/yr)

Number of unsaturated zone strata

Unsat. zone 1, thickness (m)

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone I,

zone IS

zone 1,

zone I,

zone 2,

zone 2,

zone 2,

zone 2,

zone 2,

zone 2,

zone 2,

zone 3,

zone 3,

zone 3,

zone 3,

zone 3,

zone 3,

soil density (g/cm*-3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

thickness (m)

soil density (g/cm*n3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

User

Input

4.000E-01

2.778E+05

1.000E-03

1.510E+00

4.300E-01

3.800E-01

2.000E-01

2.500E+03

4.800E-03

9.700E-01

1.000E-03

1.050E+02

NO

not used

5

6.860E+00

1.695E+00

3.600E-01

2.890E-01

2.OOOE-01

9.870E+00

1.262E+02

1.710E+00

1.563E+00

4.090E-01

3.500E-01

2.000E-01

1.350E+00

1.025E+03

1.710E+00

1.510E+00

4.300E-01

3.830E-01

2.000E-01

9.700E-01

2.495E+03

4.000E+00

1.562E+00

3.890E-01

3.180E-01

2.000E-01

1.350E+00

1.021E+03

Default

2.000OE-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

2.000OE-02

5.300E+00

1.000E-03

I.000OE+,01

ND

2.500E+02

1

4.000E+00

1.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

0.000E+00

1.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

0.000E+00

I.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

0.000E+00

1.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

I.O00E+01

Used by RESRAD

(If different from user input)

Parameter

Name

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ
HGWT

BSZ

VWT

DWIBWT

MODEL

UW

NS

H(1)

DENSUZ(1)

TPUZ(1)

EPUZ(1)

FCUZ0(1)
BUZ(1)

HCUZ01)

H (2)

DENSUZ(2)

TPUZ(2)

EPUZ(2)

FCUZ(2)

BUZ(2)

HCUZ(2)

H(3)

DENSUZ(3)

TPUZ(3)

EPUZ(3)

FCUZ(3)

BUZ(3)

HCUZ(3)

H(4)

DENSUZ(4)

TPUZ(4)

EPUZ(4)

FCUZ(4)

BUZ(4)

HCUZ(4)

R015 Unsat. zone 3, hydraulic conductivity (m/yr)

R015

R0 15

R015

R0 15

R015

R015

R015

Unsat. zone

Unsat. zone

Unsat. zone

Unsat. zone

Unsat. zone

Unsat. zone

Unsat. zone

4,

4,

4,

4,

4,

4,

4,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_POND_BIW-DET.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R015 Unsat. zone 5, thickness (m) 1.140E+00 O.000E+00 --- H(5)

R015 Unsat. cone 5, soil density (g/cm'*3) 1.510E+00 1.500E000 --- DENSUZ(5)

R015 Unsat. zone 5, total porosity 4.300E-01 4.000E-01 --- TPUZ(5)

R015 Unsat. zone 5, effective porosity 3.830E-01 2.000E-01 -EPUZ(5)

R015 Unsat. zone 5, field capacity 2.000E-01 2.000E-01 --- FCUZ(5)

R015 Unsat. zone 5, soil-specific b parameter 9.700E-01 5.300E+00 --- BUZ(5)

R015 Unsat. zone 5, hydraulic conductivity (m/yr) 2.494E+03 1.000E+01 -HCUZ(5)

R06 Distribution coefficients for Pa-231

R016 Contaminated zone (cm**3/g) 3.743E+02 5.000E+01 DCNUCC( 2)

R016 Unsaturated zone 1 (cm**3/g) 3.707E+02 5.000E,01 -0DCNUCU( 2,1)

R016 Unsaturated zone 2 (cm**3/g) 3.751E+02 5.000E+01 --- DCNUCU( 2,2)

R016 Unsaturated zone 3 (cm**3/g) 3.753E+02 5.000E+01 --- DCNUCU( 2,3)

R016 Unsaturated zone 4 (cm**3/g) 3.782E+02 5.000E+01 -- DCNUCU( 2,4)

R016 Unsaturated zone 5 (cm**3/g) 3.756E+02 5.000E+01 --- DCNUCU( 2,5)

R016 Saturated cone (cm**3/g) 3.784E+02 5.000E+01 --- DCNUCS( 2)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.853E-04 ALEACH( 2)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)

R016 Distribution coefficients for Ra-226

R016 Contaminated zone (cm**3/g) 3.501E003 7.OO0EO01 DCNUCC( 4)

R016 Unsaturated zone i (cm•*3/g) 3.507E+03 7.000E+01 --- DCNUCU( 4,1)

R016 Unsaturated none 2 (cmr'3/g) 3.506E+03 7.OOOE+01 --- DCNUCU( 4,2)

R016 Unsaturated zone 3 (cm**3/g) 3.523E+03 7.000E+01 --- DCNUCU( 4,3)

R016 Unsaturated zone 4 (cm**3/g) 3.485E+03 7.000E+01 --- DCNUCU( 4,4)

R016 Unsaturated zone 5 (cm**3/g) 3.496E+03 7.000.E01 --- DCNUCU( 4,5)

R016 Saturated zone (cm**3/g) 3.529E+03 7.000E+01 --- DCNUCS( 4)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.982E-05 ALEACH( 4)

R016 Solubility constant 0.000E+00 0.0OE+00 not used SOLUBK( 4)

R016 Distribution coefficients for Th-228

R016 Contaminated zone (cm**3/g) 5.883E+03 6.000E+04 --- DCNUCC( 6)

R016 Unsaturated zone I (cm**3/g) 5.736E+03 6.000E+04 --- DCNUCU( 6,1)

R016 Unsaturated zone 2 (cm**3/g) 5.825E+03 6.000E+04 DCNUCU( 6,2)

R016 Unsaturated zone 3 (m**3/g) 5.786E+03 6.000E+04 -0DCNUCU(06,3)

R016 Unsaturated zone 4 (cm**3/g) 5.775E+03 6.000E+04 DCNUCU()6,4)

R016 Unsaturated zone 5 (cm**3/g) 5.784E+03 6.000E+04 -- DCNUCU( 6,5)

R016 Saturated zone (cm**3/g) 5.828E+03 6.000E+04 -- DCNUCS(O6)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.179E-05 ALEACH( 6)

ROL6 Solubility constant I.OOOi0E 0.000E+00 not used SOLUBK( 6)

R016 Distribution coefficients for Th-230

R016 Contaminated zone (cm**3/g) 5.771E+03 6.000E+04 DCNUCC( 7)

R016 Unsaturated zone 0 (cm**3/g) 5.843E+03 6.OOOE+04 --- DCNUCU( 7,)

R016 Unsaturated zone 2 (cm**3/g) 5.843E+03 6.000E+04 DCNUCU( 7,2)

R016 Unsaturated zone 3 (cm**3/g) 5.882E+03 6.000ES04 --- DCNUCU( 7,3)

R016 Unsaturated zone 4 (cm**3/g) 5.779E+03 6.000E+04 --- DCNUCU( 7,4)

R016 Unsaturated zone 5 (cm**3/g) 5.860E+03 6.00E+04 DCNUCU( 7,5)

R016 Saturated zone (cm*n3/g) 5.849E+03 6.000E+04 --- DCNUCS( 7)

R016 Leach rate (/yr) j.000E+00 0.000.E00 1.202E-05 ALEACH( 7)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\E.5\USERFILES\MTW\MTWPONDB_ IW-DET.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

i

R016

R016

R016

R016

R016

R016

ROLE

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

ROD6

R016

R016

R016

R016

RD016

Distribution coefficients for Th-232

Contaminated zone (cm*'3/g)

Unsaturated zone 1 (cm'*3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm'*3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Unsaturated zone 2 (cm''3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm*'3/g)

Unsaturated tone 5 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm*'3/g)

Unsaturated zone S (cm**3/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-236

Contaminated zone (cm**3/g)

Unsaturated zone U (cm''3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm*'3/g)

Saturated zone (cm**3/g)

Leach rate )/yr)

Solubility constant

-A-

User

Input Default

5.7716E03 6.O00E+04

5.609E+03 6.000E+04

5.744E+03 6.000E+04

5.769E+03 6.000E+04

5.779E+03 6.000E+04

5.823E+03 6.006E+04

5.864E+03 6.000E+04

O.000+O00 0.000E+00

0.000E+00 0.000E+00

1.235E+02 5.ODOE+01

1.261E+02 5.000E+01

1.242E+02 5.000E+01

1.242E+02 5.000E+01

1.247E+02 5.000E+01

1.257E+02 5.000E+01

1.264E+02 5.000E+01

0.000E+00 0.000E+00

2.940E-06 0.000E+00

1.520E+01 5.000E+01

1.258E+02 5.000E+01

1.233E+02 5.000E+01

1.259E+02 5.000E+01

1.249E+02 5.000E+01

1.247E+02 5.000E+01

1.244E+02 5.000E+01

0.000E+00 0.006E+00

2.940E-06 0.000E+00

1.239E+02 5.000E+01

1.240E+02 5.000E+01

1.238E+02 5.000E+01

1.239E+02 5.OOOE+01

1.240E+02 5.000E+01

1.259E+02 5.000E+01

1.258E+02 5.000E+01

0.000E+00 0.000E+00

2.940E-06 0.000E+00

Used by RESRAD

(If different from user input)

1.202E-05

not used

5. 609E-04

Sol. Kd =-1.762E-01 not used

4.508E-03

Sol. Kd = 2.808E+00 not used

5.591E-04

Sol. Kd =-1.509E-01 not used

Parameter

Name

DCNUCC( 8)

DCNDCU( 8,

DCNUCU( 8,.

DCNUCU( 8,

DCNUCU) 8,

DCNUCU( 8,

DCNUCS( 8)

ALEACH( 8)

SOLUBK( 8)

DCNUCC( 9)

DOCNCU( 9,

DCNUCU( 9,:

DCNUCU( 9,•

DCNUCU( 9,.

DCNUCU( 9,!

DCNUCS( 9)

ALEACH( 9)

SOLUBK( 9)

DCNUCC(1O)

DCNUCU(1D,-

DCNUCU(10,!

DCNUCU(10,:

DCNUCU(10,.

DCNUCU(1O,!

DCNUCS(10)

ALEACH(10)

SOLU8K(10)

DCNUCC(II)

DCNUCU(II,

DCNUCU(I1,2

DCNUCU(II,

DCNUCU(lI,'

DCNUCU(1I,

DCNUCS()1

ALEACH(1L)

SOLUBK(11)

1)

2)

3)

4)

5)

1)

2)

3)

4)

5)

1)

2)

3)

4)

5)

3)
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB_ IW-DET.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R016 Distribution coefficients for U-238

R016 Contaminated zone (cm--3/g) 1.240E+02 5.000E+01 3.041E+02 DCNUCC(12)

R016 Unsaturated zone 1 (cm--3/g) 1.238E+02 5.000E+01 3.041E+02 DCNUCU(12,1)

R016 Unsaturated zone 2 (cm-*3/g) 1.245E+02 5.000E+01 3.041E+02 DCNUCU(12,2)

R016 Unsaturated cone 3 (cm*3/g) 1.234E+02 5.00G0E01 3.041E+02 DCNUCU(12,3)

R016 Unsaturated zone 4 (cm**3/g) 1.240E+02 5.500E+01 3.041E+02 DCNUCU(12,4)

R016 Unsaturated cone 5 (cm-3/g) 1.262E+02 5.000E+01 3.041E+02 DCNUCU(12,5)

R016 Saturated zone (cm"*3/g) 1.243E+02 5.000E+01 3.041E+02 DCNUCS)12)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.280E-04 ALEACH(12)

R016 Solubility constant 2.940E-06 0.000E+00 Sol. Kd = 3.041E+02 used SOLUBK(12)

R016 Distribution coefficients for daughter Ac-227

R016 Contaminated zone (cm"-3/g) 8.245E+02 2.000E+01 --- DCNUCC( 1)

R016 Unsaturated cone 1 (cm-*3/g) 8.184E+02 2.000E+01 --- DCNUCU( 1,1)

R016 Unsaturated cone 2 (cm**3/g) 8.284E+02 2.000E+01 --- DCNUCU( 1,2)

P016 Unsaturated cone 3 )cms*3/g) 8.251E+02 2.000E+01 --- DCNUCUf 1,3)

R016 Unsaturated zone 4 (cm'*3/g) 8.097E+02 2.000E+01 --- DCNUCU( 1,4)

R016 Unsaturated zone 5 (cm-*3/g) 8.147E+02 2.000E+01 --- DCNUCU( 1,5)

R016 Saturated zone (cm"-3/g) 8.104E+02 2.000E+01 j--DCNUCS( 1)

R016 Leach rate (/yr) 0.O00E+00 0.000E+00 8.413E-05 ALEACH( L)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 1)

R016 Distribution coefficients for daughter Pb-210

R016 Contaminated zone (cm-3/g) J 2.374E+03 1.000E+02 --- DCNUCC( 3)

R016 Unsaturated cone I (cm**3/g) 2.347E+03 1.000*E02 --- DCNUCU( 3,1)

R016 Unsaturated zone 2 (cm-3/g) 2.362E+03 1.000E+02 --- DCNUCU( 3,2)

R016 Unsaturated zone 3 (cm**3/g) 2.357E003 1.000E+02 --- DCNUCU( 3,3)

R016 Unsaturated zone 4 (cm**3/g) 2.352E+03 1.000E+02 --- DCNUCU( 3,4)

R016 Unsaturated zone 5 (cm**3/g) 2.380E+03 1.000E+02 I-DCNUCU( 3,5)

R016 Saturated cone (cm-*3/g) 2.360E+03 1.000E+02 -- I DCNUCS( 3)

R016 Leach rate (/yr) j0.OOE+00 0.000E+00 2.923E-05 ALEACH( 3)

R016 Solubility constant 0.000E+00 0.OS0E+00 not used SOLUBK( 3)

R016 Distribution coefficients for daughter Ra-228

R016 Contaminated zone (cm"-3/g) 3.490E+03 7.000E+01 DCNUCC( 5)

R016 Unsaturated zone 1 (cm--3/g) 3.507E+03 7.000E+01 DCNUCU( 5,1)

R016 Unsaturated zone 2 (cm**3/g) 3.522E+03 7.000E+01 j-- DCNUCU) 5,2)

R016 Unsaturated zone 3 (cm*-3/g) 3.513E+03 7.000E+01 --- DCNUCU( 5,3)

ROSI Unsaturated zone 4 (cm**3/g) 3 3.505E+03 7.000E+01 --- DCNUCU( 5,4)

R016 Unsaturated zone 5 (cm**3/g) 3.484E+03 7.OOE+01 --- DCNUCU) 5,5)

R016 Saturated cone (cm-*3/g) 3.521E+03 7.000E+01 DCNUCS) 5)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.988E-05 ALEACH( 5)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)

R017 Inhalation rate (m**3/yr) 1.140E+04 8.400E+03 --- INHALR

R017 Mass loading for inhalation (g/m**3) 2.350E-05 1.000E-04 -MLINH

R017 Exposure duration 2.500E+01 3.0000+01 --- ED

R017 Shielding factor, inhalation 5.470E-01 4.000E-01 --- SHPF3

R017 Shielding factor, external gamma 2.690E-01 7.000E-01 --- SHFI

R017 Fraction of time spent indoors 1.700E-01 5.000E-01 --- FIND
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Summary : MOW Pond B Industrial Worker - Deterministic Run

File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_B_ W-DET.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R017 Fraction of time spent outdoors (on site?

R017 Shape factor flag, external gamma

R017 Radii of shape factor array (used if FS =

R017

R017

R017
9017

RC17

R017

R017

R017

R017
R017

R017

R017

R017

R017
9017

9007

9017

9017

9017

9017

9017

9007

9017
R017

R017

Outer annular radius (I),

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Fractions of anr

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(m),

(m),

(m),
(ml,

(m),

(m),

(m),

(m),
(ml,

(ml,

(m),

ring I:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

nular areas within AREA:

-0) :

:g/yr)

User

Input Default

6.000E-02 2.5000-01

-1.000E+00 1.O00E+00

4.417E,00 5.0009+01

8.833E+00 7.071E+01

1.325E+01 0.000E+00

1.767E+01 0.000E+00

2.206E+01 0.000E+00

2.650E+01 0.000E+00

3.092E+01 0.000E+00

3.533E+01 0.000E+00

3.975E+01 0.000E+00

4.417E+01 0.000E+00

4.858E+01 0.000E+00

5.300E+01 0.000E+00

1.000E+00 i.O00E+00

1.000E+00 2.732E-01

1.000E+00 0.000E+00

1.000E+00 0.000E+00

9.800E-01 0.000E+00

6.900E-01 0.000E+00

5.400E-01 0.000E+00

4.400E-01 0.000E+00

3.900E-01 0.000E+00

3.400E-01 0.000E+00

2.700E-01 0.000E+00

4.600E-02 0.000E+00

not used 1.600E+02

not used 1.400E+01

not used 9.200E+01

not used 6.300E+01

not used 5.400E+00

not used 9.000E-01

3.650E+01 3.650E+01

4.785E902 5.100E+02

1.000E+00 1.000E+00

not used 1.000E+00

not used 1.000E+00

not used 1.000E+00

not used 5.000E-01

not used 1-1

not used 1-I

not used -1

not used 6.800E+01

not used 5.500E+01

not used 5.000E+01

-1 shows non-circular AREA.

Used by RESRAD

(If different from user input)

Parameter

Name

FOTD

FS

RAD SHAPE(

RAD SHAPE(

RADSHAPE(

RADSHAPE(

RADSHAPE(

RAD SHAPE(

RADSHAPE(

RAD_SHAPE(

RAD_SHAPE(

RAD SHAPE(I

RAD_SHAPE()

RADSHAPE(I

FRACA(i )

FRACA( 2)

FRACA( 3)

FRACA( 4)

FRACA( 5)

FRACA( 6)

FRACA( 7)

FRACA( 8)

FRACA( 9)

FRACA(10)

FRACA(II)

FRACA(12)

DIET(1)

DIET(21

DIET (3)

DIET (4)

DIET(5)

DIET(6)

SOIL

DWI

FDW
FHHW
FLW

FIRM

FR9

FPLANT

FMEAT

FMILK

LFI5
LF16

LWI5

i)

21

3)

4)

5)

6)

7)

8)

91

.0)

.1)

2)

R018 Fruits, vegetables and grain consumption (I

ROI8 Leafy vegetable consumption ?kg/yr)

R018 Milk consumption (L/yr)

R018 Meat and poultry consumption (kg/yr)

R018 Fish consumption (kg/yr)

R018 Other seafood consumption (kg/yr)

R018 Soil ingestion rate (g/yr)

R018 Drinking water intake (L/yr)

R018 Contamination fraction of drinking water

R018 Contamination fraction of household water

R018 Contamination fraction of livestock water

R018 Contamination fraction of irrigation water

R018 Contamination fraction of aquatic food

R018 Contamination fraction of plant food

R018 Contamination fraction of meat

R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)

R019 Livestock fodder intake for milk (kg/day)

R019 Livestock water intake for meat (L/day)
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Summary : MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MT7WPONDB_IW-DET.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R019

R019

R019

R019

R019

R019

R019

R019

R019

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

919B

9198B

919B. R198
9198

9198

919B

R19B

014

014

014

014

C14

014

C14

014

C14

STOP

STOP

STOR

STOR

0009

STOP

STOR

5009

STOR

STOR

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm-*3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (M)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (I/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

User

Input Default

not used 1.600E+02

not used 5,000E-01

not used 1.000E-04

2.310E-01 1.500E-01

not used 9.000E-01
1.000E+00 1.000E+00

not used 1.000E+00

not used 1.000E+00

not used 1.000E+00

not used 7.000E-01

not used 1.500E+00

not used 1.100E+00

not used 1.700E-01

not used 2.500E-01

not used 8.000E-02

not used 1.000E-01

not used 1.000E+00

not used 1.000E+00

not used 2.500E-01

not used 2.500E-01

not used 2.500E-01

not used 2.500E-01

not used 2.500E-01

not used 2.500E-01

not used 2.000ES01

not used 2.000E-05

not used 3.00SE-02

not used 2.00SE-02

not used 9.800E-01

not used 3.000E-01

not used 7.000E-07

not used i.IO0E-10

not used 8.000E-01

not used 2.000E-01

1.400E+01 1.400E+01

1.O00E+00 1.0OO0+0I

1.000E+00 1.OOOE+00

2.000E+vO 2.000E+0O

7.OOE+00 7.0001E00

7.000EF00 7.000E+00

I.O00E+00 1.000E+00

1.OOE+00 1.000E+00

4.500E+01 4.500E+01

not used 1.500E-01

not used 2.400E+00

Used by RESRAD

(If different from user input)

Parameter

Name

LWI6
LSI

MLFD
DM

DROOT
FGWDW

FGWHH

FGWLW
FGWIR

YV(F)

YV(2)

YV(3)

TE(1)

TE(2)

TE(3)

TIV(1)

TIV(2)
TIV(3)

RDRY(1)

RDRY(2)

RDRY(3)

RWET(1)

RWET(2)

RWET(3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

EVSN
REVSN

AVFG4

AVFG5

STORT(1)

STOR T(2)

STORT(3)

STOR T(4)

STOR_T(5)

STOR_T(6)

STOR_T(7)

STOR_T(B)

STOR_T(9)

FLOORI

DENSFL

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm**3)
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Summary :MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\MTW\MTW_PONDB_IW-DET.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R021 Total porosity of the cover material not used 4.000E-0f j-TPCV

R021 Total porosity of the building foundation not used 1.000E-01 TPFL

R021 Volumetric water content of the cover material not used 5.000E-02 PH20CV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PH20FL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.000E-06 -- DIFCV

R021 in foundation material not used 3.000E-07 -DUIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.0OE00 -- HMIX

R021 Average building air exchange rate (1/hr) not used 5.000E-01 REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used 0.000E+00 -FAI

R021 Building depth below ground surface (m) I not used 1-0.000E+00 I--- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 --- EMANA(l)

R021 Emanating power of Rn-220 gas not used 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 1024 ..... NPTS

TITL maximum number of integration points for dose 17 J ..... JLYMAX
TITL Maximum number of integration points for risk 1 .... KYMAX

Summary of Pathway Selections

Pathway User Selection

1-- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion suppressed

4 -- meat ingestion suppressed

5 -- milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9-- radon suppressed

Find peak pathway doses suppressed
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Summary MTW Pond B Industrial Worker - Deterministic Run

File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_POND_B_[W-DET.RAD

Contaminated Zone Dimensions

Area: 4000.00 square meters

Thickness: 2.61 meters

Cover Depth: 1.74 meters

Initial Soil Concentrations, pCi/g

Pa-2
3

1 4.000E-02

Ra-226 4.200E-01

Th-228 8.000E-02

Th-230 2.300E+00

Th-232 7.000E-02

0-234 6.950E+01

0-235 4.480ES00

0-236 1.860E+00

U-238 7.159E+01

Total Dose TDOSE(t), mrem/yr

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

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 0.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.06±E+02 1.000E+03

TDOSE(t): 2.287E-09 1.817E-09 1.408E-09 1.674E-09 2.391E-09 2.731E-09 3.658E-09 9.925E-09

M(t): 9.149E-11 7.268E-11 5,633E-11 6.697E-11 9,565E-11 1.092E-I0 1.463E-10 3.970E-I0

Maximum TDOSE(t): 9.925E-09 mrem/yr at t = 1.100E+03 years
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_B_IW-DET.RAD

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

As mrem/yr and Fraction of Total Dose At t = 0.00OE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 9.451E-17 0.0000

Ra-226 4.965E-10 0.2171

Th-228 1.759E-09 0.7689

Th-230 5.992E-13 0.0003

Th-232 1.219E-11 0.0053

0-234 5.342E617 0.0000

U-235 1.326E-17 0.0000

0-236 4.125E-21 0.0000

0-238 1.920E-11 0.0084

Total 2.287E-09 1.0000

Inhalation

mrem/yr fract.

0.0006E00 0.0000

0.000E+00 0.0000

O.O00Eý00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OO006E+00 0.0000

0.000E600 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Radon

mrem/yr fract.

OO000E+00 0.0000

0.0006E00 0.0000

0.000E+00 0.0000

0.O0OE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000*E00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk Soil

mrem/yr fract. mrem/yr fract.

0. 000+00

0.000E+00

0.00OE+00

0.000E+00

0.000E+00

0.0006E00

0.000E+00

0.00OE+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

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

Water Dependent Pathways

Water Fish

Radio-

Nuclide mrem/yr fract.

Pa-2
3

1 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

u-234 0.000E+00 0.0000

U-235 0.0006E00 0.0000

U-236 O.O00E+00 0.0000

U-238 O.000E+00 0.0000

Total O.000E+00 0,0000

miem/yr fract.

O.000E+00 0.0000

0.O00E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OO006E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mren/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006*00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways-

mrem/yr fract.

9.451E-17 0.0000

4.965E-10 0.2171

1.759E-09 0.7689

5.892E-13 0.0003

1.219E-11 0.0053

5.342E-17 0.0000

1.326E-17 0.0000

4.125E-21 0.0000

1.920E-Il 0.0084

2.287E-09 1.0000

4Sum of all water independent and dependent pathways.
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB_[W-DET.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-2
3
1 2.550E-16 0.0000

Ra-226 4.969E-10 0.2735

Th-228 1.225E-09 0.6744

Th-230 1.769E-12 0.0010

Th-232 7.378E-11 0.0406

0-234 3.742E-16 0.0000

U-235 1.365E-17 0.0000

0-236 5.514E-20 0.0000

0-238 1.922E-11 0.0106

Total 1.817E-09 1.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

O.O000E00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon Plant

mrem/yr fract.

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OO006E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.0006E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

nrem/yr fract.

0.O00E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

Soil

mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0,000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

.O006E+00 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-22
6  

0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.0006E00 0.0000

Total 0.000+E00 0.0000

Fish

mrenm/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OO006E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.00OE+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0,0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

-. 550E-16 0.0000

4.969E-t0 0.2735

1.225E-09 0.6744

1.769E-12 0.0010

7.378E-Il 0.0406

3.742E-16 0.0000

1.365E-17 0.0000

5.514E-20 0.0000

1.922E-11 0.0106

1.817E-09 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\MrW\MTWPOND_B_IW-DET.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000-EDO years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 5.624E-16 0.0000

Ra-226 4.977E-10 0.3535

Th-228 5.949E-10 0.4225

Th-230 4.136E-12 0.0029

Th-232 2.921E-10 0.2075

U-234 1.981E-15 0.0000

U-235 1.553E-17 0.0000

0-236 5.175E-19 0.0000

J-238 1.927E-DO 0.0137

Total 1.408E-09 1.0000

Inhalation

mrem/yr fract.

0.000E3O0 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000*E00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

Milk

mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

0.O00E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

u-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

u-236 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+O0 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00Eý00 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon Plant

mrem/yr fract.

O.O00E+O0 0.0000

0.000E+00 0.0000

0.06OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.O000+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

OO006E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

O.O00E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+O0 0.0000

All Pathways-

mrem/yr fract.

5.624E-16 0.0000

4.977E-10 0.3535

5.949E-10 0.4225

4.136E-12 0.0029

2.921E-10 0.2075

1.981E-15 0.0000

1.553E-17 0.0000

5.175E-19 0.0000

1.927E-D1 0.0137

1.400E-09 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\OSERFILES\MTW\MTWPONDB_ IW-DET.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 1.510E-15 0.0000

Ra-226 5.005E-10 0.2989

Th-228 4.744E-11 0.0283

Th-230 1.249E-11 0.0075

Th-232 1.094E-09 0.6537

0-234 1.784E-14 0.0000

U-235 3.257E-17 0.0000

U-236 7.120E-18 0.0000

0-238 1.944E-11 0.0116

Total 1.674E-09 1.0000

Inhalation

irem/yr fract.

O.O000EO0 0.0000

0.000E+00 0.0000

0.0006E00 0.0000

0.000E+00 0.0000

0.O000E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000*+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant Meat Milk Soil

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

nrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0O00+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000

O.O00E+00 0.0000

0.0006+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O006E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000*+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.0006E00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

0-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

item/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Plant

irem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E600 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

inem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways-

mrem/yr fract.

1.510E-15 0.0000

5.005E-10 0.2989

4.744E-11 0.0283

1.249E-11 0.0075

1.094E-09 0.6537

1.784E-14 0.0000

3.257E-17 0.0000

7.120E-18 0.0000

1.944E-11 0.0116

1.674E-09 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB_IW-DET.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 3.381E-15 0.0000

Ra-226 5.084E-10 0.2126

Th-228 3.451E-14 0.0000

Th-230 3.703E-11 0.0155

Th-232 1.826E-09 0.7635

U-234 1.531E-13 0.0001

0-235 1.479E-16 0.0000

U-236 4.887E-17 0.0000

U-238 1.993E-11 0.0083

Total 2.391E-09 1.0000

Inhalation

mrem/yr tract.

0.000E+00 0.0000

O.O000E+0 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E00 0.0000

O.O00E+O0 0.0000

O.O00E+00 0.0000

O.OOOE00 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.OO0E+00 0.0000

0.OOOE+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

O.0OOE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.0000+00 0.0000

0.OOOE+00 0.0000

O.O000+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Milk Soil

mrem/yr fract. mrem/yr fract.

O.O00E+00

0. O00E+00

0.O00E+00
0.O000+O00
0 . 0000+00
O.OOOE+00
0.000E+00

0.000E+00

0.000E+00

O.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

0-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

0-236 0.000E+00 0.0000

0-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OO0E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.0OOE+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000*+00 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant Meat

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.006E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

.O000E+00 0.0000

.O000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways'

mrem/yr fract.

3.381E-15 0.0000

5.084E-10 0.2126

3.451E-14 0.0000

3.703E-11 0.0155

1.826E-09 0.7635

1.531E-13 0.0001

1.479E-16 0.0000

4.887E-17 0.0000

1.993E-11 0.0083

2.391E-09 1.0000

'Sum of all water independent and dependent pathways.
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Summary : MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB IW-DIET.RAD

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

AS mrem/yr and Fraction of Total Dose At t = 1.O00E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide nrem/yr fract.

Pa-231 5.754E-15 0.0000

Ra-226 5.371E-I0 0.1967

Th-228 3.586E-25 0.0000

Th-230 1.309E-10 0.0479

Th-232 2.039E-09 0.7468

0-234 1.769E-12 0.0006

U-235 8.564E-16 0.0000

0-236 2.333E-16 0.0000

0-238 2.175E-11 0.0080

Total 2.731E-09 1.0000

Inhalation

mrem/yr fract.

0.O00E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.O00Eý00 0.0000

O.O0001E0 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

O.O00E÷00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E100 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+O0 0.0000

0.O00E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000.E00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

0.000E100 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water Fish Radon

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000*E00 0.0000

Th-228 0.000E*00 0.0000

Th-230 O.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 O.O00E+00 0.0000

U-235 0.O00E100 0.0000

U-236 0.000E+00 0.0000

U-238 O.O00E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00Eý00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.00*E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

nrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat Milk

mrem/yr fract.

0.000E+00 .0.0000

0.000E+00 0.0000
0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E*00 0.0000
O.O00E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

5.754E-15 0.0000

5.371E-10 0.1967

3.586E-25 0.0000

1.309E-10 0.0479

2.039E-09 0.7468

1.769E-12 0.0006

8.564E-16 0.0000

2.333E-16 0.0000

2.175E-11 0.0080

2.731E-09 1.0000

*Sum of all water independent and dependent pathways.
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Summary : MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_B_IW-DET.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr tract.

Pa-231 7.917E-15 0.0000

Ra-226 6.282E-10 0.1717

Th-228 0.000*E00 0.0000

Th-230 4.782E-10 0.1307

Th-232 2.505E-09 0.6847

U-234 1.892E-11 0.0052

U-235 2.984E-15 0.0000

0-236 8.790E-16 0.0000

0-238 2.793E-61 0.0076

Total 3.658E-09 1.0000

Inhalation

mrem/yr tract.

0.000-E00 0.0000

OO00Eý00 0.0000

0.0O00E00 0.0000

0.000E600 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr tract.

0.0006E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.3006E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Meat

mrem/yr tract.

0.000E600 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006E00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr tract.

0.000E+00 0.0000

0.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E600 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr tract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.0000E+0 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E600 0.0000

Fish

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.O000E+00 0.0000

Radon

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr tract.

0.000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

Meat

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,000E+00 0.0000

Milk All Pathways-

mrem/yr tract. mrem/yr tract.

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

O.O00E+O0
0.000E+00

0.O00E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

7.917E-15 0.0000

6.282E-10 0.1717

0.000E+00 0.0000

4.782E-10 0.1307

2.505E-09 0.6847

1.892E-10 0.0052

2.984E-15 0.0000

8.790E-16 0.0000

2.793E-11 0.0076

0,000E+00 0.0000 3,658E-09 1,0000

*Sum of all water independent and dependent pathways.
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Sumnary MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_POND-BIW-DET.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.000E603 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 2.090E-14 0.0000

Ra-226 1.088E-09 0.1096

Th-228 0.000E+00 0.0000

Th-230 3.230E-09 0.3254

Th-232 5.146E-09 0.5185

U-234 3.938E-10 0.0397

U-235 1.134E-14 0.0000

U-236 5.154E-15 0.0000

U-238 6.734E-11 0.0068

Total 9.925E-09 1.0000

Inhalation

mrem/yr fract.

0.0006+00 0.0000

0.O00E+00 0.0000

0.O0OE+00 0.00O0

0.000'E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.O0OE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.006E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000'E00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00DE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mree/yr tract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.0006*00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

Milk All Pathways-

mree/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00

0.000E+00

0.000E+00

0.00OE+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.090E-14 0.0000

1.088E-09 0.1096

0.000E+00 0.0000

3.230E-09 0.3254

5.146E-09 0.5185

3.938E-10 0.0397

1.134E-14 0.0000

5.154E-15 0.0000

6.734E-11 0.0068

0.000E+00 0.0000 9.925E-09 1.0000

*Sum of all water independent and dependent pathways.
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Summary : MTW Pond B Industrial Worker - Deterministic Run

File : C:\RESRAD0FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_B_IW-iDET.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent

(i)

Pa-2 31

Pa-231

Pa-2 31

Ra-226+D

Ra-226+D

Ra-226+D

Product Thread

(j) Fraction

DSR(j,t) At Time in Years lmrem/yr)/(pci/g)

0.000E+00 1.000E+00.3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Pa-231

Ac-227+D

OSR (j)

Ra-226+D

Pb-2 10+D

DSR (7)

1.000E+00 3.178E-16

1.000E+00 2.045E-15

2.363E-15

1.000E+00 1.182E-09

1.000E+00 1.633E-18

1.162E-09

3.183E-16 3.194E-16

6.057E-15 1.374E-14

6.375E-15 1.406E-14

1.183E-09 1.185E-09

4.838E-18 1.098E-17

1.183E-09 1.165E-09

3.232E-16 3.345E-16

3.742E-14 8.419E-14

3.774E-14 8.453E-14

1.192E-09 1.210E-09

2.992E-17 6.742E-17

1.192E-09 1.210E-09

3.769E-16 5.303E-16 1.752E-15

1.435E-13 1.974E-13 5.208E-13

1.438E-13 1.979E-13 5.225E-13

1.279E-09 1.496E-09 2.590E-09

1.13BE-16 1.466E-16 3.020E-16

1.279E-09 1.496E-09 2.590E-09

Th-228+D Th-228+D 1.000E+00 2.198E-08 1.532E-08 7.436E-09 5.930E-10 4.314E-13 4.482E-24 0.000E+00 0.000E+00

Th-230

Th-230

Th-230

Th-230

Th-232

Th-2 32

Th-232

Th-232

. u-234

U-234

U-234

U-234

U-234

U-235+D

U-235+D

U-235+D

U-235+D

Th-230

Ra-226+D

Pb-210,D

XDSR (j)

Th-232

Ra-228+D

Th-22B+D
ZDSR (j I

U-234

Th-230

Ra-226+D

Pb-210+D

ZDSR ( j)

U-235+D

Pa-231

AC-2 27.D

0DSR(j)

U-236

Th-232

Ra-228+D

Th-228+D

EDSR (j)

0.0006+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

2.000E+00

1.000+E00

1.000E+00

1.000E+00
1.0006+00

1.000E+00

1.0006E00

1.000E+00

0.006E+00

6. 972E-27

2.562E-13

2.365E-22

2.562E-13

9.123E-30

4.673E-12

1.695E-10

1.742E-10

2.863E-28

3.139E-32

7.686E-19

5.330E-28

7.686E-19

2.943E-18

3.358E-21

1.445E-20

2.961E-18

4.208E-29

2.251E-40

7.761E-23

2.140E-21

6.994E-27 7.037E-27

7.692E-13 1.798E-12

1.643E-21 8.533E-21

7.692E-13 1.798E-12

9.154E-30 9.217E-30

1.332E-11 2.785E-11

1.041E-09 4.145E-09

1.054E-09 4.173E-09

2.871E-28 2.886E-28

9.441E-32 2.215E-31

5.385E-28 2.851E-17

7.950E-27 9.161E-26

5.385E-18 2.851E-17

2.936E-18 2.923E-18

1.007E-20 2.348E-20

1.002E-19 5.190E-19

3.047E-18 3.466E-18

7.189E-27 7.644E-27

5.433E-12 1.610E-11

7.186E-20 5.163E-19

5.433E-12 1.610E-11

9.441E-30 1.011E-29

5.869E-11 8.188E-11

1.557E-08 2.600E-08

1.536E-08 2.608E-08

2.940E-28 3.099E-28

6.776E-31 2.081E-30

2.566E-16 2.203E-15

2.325E-24 5.059E-23

2.566E-16 2.203E-15

2.878E-18 2.752E-18

7.021E-20 2.023E-19

4.322E-18 3.005E-17

7.272E-18 3.301E-17

4.324E-29 4.564E-29

4.876E-39 1.508E-38

1.830E-20 9.227E-20

3.810E-18 2.618E-17

3.828E-18 2.627E-17

9.472E-27 1.7486E-26

5.690E-11 2.079E-10

3.649E-18 1.806E-17

5.690E-11 2.079E-10

1.284E-29 2.545E-29

9.238E-10 1.212E-10

2.904E-08 3.566E-08

2.913E-08 3.578E-08

3.727E-28 6.315E-28

8.340E-30 4.363E-29

2.546E-14 2.722E-13

1.309E-21 2.146E-20

2.546E-14 2.722E-13

2.354E-18 1.507E-18

6.507E-19 1.892E-18

1.882E-16 6.626E-16

1.912E-16 6.660E-16

5.516E-29 9.479E-29

6.195E-3B 3.478E-37

4.097E-19 1.614E-18

1.250E-16 4.709E-16

1.254E-16 4.726E-16

1.492E-25

1.404E-09

1.573E-16

1.404E-09

2.786E-28

3.133E-10

7.320E-08

7. 352Z-08

3.998E-27

1.037E-27

5.666E-12

6.16BE-19

5.666E-12

3.160E-19

8.500E-18

2.522E-15

2.532E-15

6.305E-28

1.059E-35

1.184E-17

2.759E-15

2.771E-15

U-236

U-236

U-236

U-236

U-236

4.219E-29

6.773E-40

5.259E-22

2.912E-20

4.242E-29

1.590E-39

2.587E-21

2.757E-19

2.218E-21 2.965E-20 2.782E-19

U-238 U-238 5.400E-05 0.0006E00 0.000E+00 0.000E+00 0.006E+00 0.000E+00 0.006E+00 0.000E+00 0.000E+00

U-238+D

U-238+D

U-238+D

U-238+D

U-238+D

U-238+D

U-238+D

U-234

Th-230

Ra-226+D

Pb-2 10 +D

EDSR(P )

9.999E-01

9.999E-01

9.999E-01

9.999E-01

9.999E-01

2.681E-13 2.685E-13

4.061E-34 1.221E-33

2.967E-38 2.082E-37

5.448E-25 8.178E-24

3.026E-34 9.338E-33

2.692E-13

2.865E-33

1.107E-36

9.558E-23

2.331E-31

2.715E-13 2.784E-13

8.766E-33 2.693E-32

1.009E-35 9.005E-35

2.551E-21 6.356E-20

I 76'6-'9 1.142E-27

3.038E-13

1.080E-31

1.190E-33

2.425E-18

1.045E-25

3. 03BE-13

3.900E-13 9.351E-13

5.660E-31 1.348E-29

1.869E-32 1.494E-30

7.795E-17 5.503E-15

5.617E-24 5.805E-22

3.901E-13 9.406E-132.681E-13 2.685E-13 2.692E-13 2.715E-13 2.784E-13

The DSR includes contributions from associated (half-life 0 180 days) daughters.
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Summary 4MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRAD FAMILY\RESRADN6.5\USERFILES\MTW\MTW4PONDBIW-DET.RAD

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

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

Nuclide

(i)

Pa-231
Ra-226
a- -2 2 8Th-228

Th-230

Th-232

U-234

U-235

u-236

0-238

t= 0.000E+00

'4.72 3E10

2. 115E+10

I.137E+09

*2. 081E+10

*1. 097E+05

'6. 247E+09

'2. 161E606

*6.468E607

3. 361E+05

1. 000E+00

*4 .723E+10

2.113E+10

1.632E+09

'2. 0186+10

*1.097E+05

'6.247E609

*2.161E+06

'6.468E+07

'3.361E+05

3. 000E+00

'4.723E+10

2.11S0E+10

3.362E+09

-,.018E+10

-1.097E,05

'6.247E+09

-2.161E+06

'6. 468E+07

-3.361E+05

1.000E+01

-4.723E+10

2.098E+10

4.216E+10

-2.016E+10

'1.097E+05

'6.247E+09

*2.161E+06

*6.468E+07

'3. 361E+05

3.000E+01

*4.723E+10

2.065E010

5. 795E+13

'2. 018E+10

'I.097E+05

"6.247E609

'2.161E+06

'6.468E+07

*3.361E+05

1.000E02

'4 .723E' 10

1.955E+10

8. 195E+14

'2. 018E610

*l.097E+05

'6.247E609

*2.161E+06

'6.468E+07

'3.361E+05

3.000E+02 1.S00ES03

'4. 723E+10

1.671E+I0

*8.195E+14

'2. 018E+10
*1.097E+05

'6.247E+09

'2.161E+06

'6. 468E+07

'3. 361E+05

'4.7236+10

9.653E+09

'8.195E+14

1.780E+10

'1.097E÷05

'6. 247 F=0 9

'2. 161F+06

'6.468E+07

*3.361E+05

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

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

at trnin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose - 1.000E+03 years

Nuclide Initial

Wi) (pCi/g)

Pa-231 4.0006-02

Ra-226 4.200E-01

Th-228 8.SSE-02

Th-230 2,300E+. F

Th-232 7.000E-02

U-234 6.950E+01

0-235 4.480E500

U-236 1.860E+00

U-238 
7

.159E+01

tmin DSR(i,tmin) G(i,tmin)

(years)

1.000E+03

1.5000E+03

0. 00F+S00

0. OOOE+03

1.000E+03

1.000*E03

1.000F+03

1.000E+03

1.000E+03

(pCi/g)

5.225E-13 -4.723E+10

2.590E-09 9.653E+09

2.198E-08 1.137E+09

1.404E-09 1.780E+I1

7.352R-08 '1.097E+05

5.666E-12 -6.247E609

2.532E-15 '2.161E+06

2.7716-15 '6.468E*07

9.406E-13 '3.361E+05

DSR(i,tmax) G(i,tmax)

(pCi/g)

5.225E-13

2.590E-09

0.000E+00

1. 404E-09

7. 352E-08

5.666E-12

2.530E-15

2.771E-15

9.406E-13

'4.723E+10

9.653E+09

'8.195E+14

1,780E+10

'I.097E+05

'6.247E+09

'2.161E+06

'6.468E+07

'3. 361E605

'At specific activity limit
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Summary : MTW Pond B Industrial Worker - Deterministic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDB_0IW-DETRAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(j) (i)

DOSE(j,t), mrem/yr

t= 0.000E+00 1.000E+00 3.000E+00 1.0006E01 3.0006E01 1.000E+02

Pa-231

Pa-231

Pa-231

Ac-227

Ac-227

AC-227

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

O Th-228
Th-228

Th-228

Th-228

Pa-231 1.O00600

0-235 1.O00E+00
ZDOSE(j)

Pa-231 1.000E+00

U-235 1.000E+00

EDOSE(j)

Ra-226 1.000E+00

Th-230 1.000E+00

0-234 1.000E+00

U-238 9.999E-01

ZDOSECj)

Ra-226 1.000E+00

Th-230 1.000E+00

0-234 1.000E+00

U-238 9.999E-01

EDOSE(j)

Th-228 1.000E+00

Th-232 1.000*E00

U-236 1.000E+00

ZDOSE(j)

Th-230 1.000E+00

0-234 1.000E+00

0-238 9.999E-01

ZDOSE(j)

Th-232 1.000E+00

0-236 1.000E+00

EDOSE(j)

Th-232 1.0006E00

0-236 1.000E+00

EDOSE(j)

U-234 1.000E+00

0-238 9.999E-01

ZDOSE(j)

1.271E-17 1.273E-17

1.504E-20 4.511E-20

1.273E-17 1.278E-17

8.180E-17 2.423E-16

6.472E-20 4.490E-19

8.186E-17 2.427E-16

4.965E-10 4.969E-10

5.892E-13 1.769E-12

5.342E-17 3.742E-16

3.900E-23 5.855E-22

4.971E-10 4.987E-10

6.859E-19 2.032E-18

5.439E-22 3.778E-21

3.704E-26 5.526E-25

0.000E+00 0.000E+00

6.864E-19 2.036E-18

1.759E-09 1.225E-09

1.186E-I 7.285E-11

3.980E-21 5.416E-20

1.770E-09 1.298E-09

1.604E-26 1.609E-26

0.000E+00 0.000E+00

0.000E+00 0.000E+00

1.604E-26 1.609E-26

6.386E-31 6.408E-31

0.000E+00 0.000E+00

6.386E-31 6.408E-31

1.278E-17 1.293E-17

1.052E-19 3.146E-19

1.288E-17 1.324E-17

5.497E-16 1.497E-15

2.325E-18 1.936E-17

5.520E-16 1.516E-15

4.977E-10 5.005E-10

4.136E-12 1.249E-11

1.981E-15 1.784E-14

6.842E-21 1.826E-19

5.019E-10 5.130E-10

4.611E-18 1.257E-17

1.963E-20 1.653E-19

6.367E-24 1.616E-22

0.000E+00 1.261E-27

4.631E-18 1.273E-17

5.949E-10 4.744E-11

2.902E-10 1.090E-09

5.127E-19 7.086E-18

8.851E-10 1.138E-09

1.618E-26 1.654E-26

0.000E+00 0.000E+00

0.000E+00 0.0OOE+00

1.618E-26 1.654E-26

6.452E-31 6.608E-31

0.000E+00 0.000E+00

6.452E-31 6.608E-31

1,338E-17 1.508E-17

9.062E-19 2.915E-18

1.428E-17 1.799E-17

3.368E-15 5.739E-15

1.346E-16 8.430E-16

3.502E-15 6.582E-15

5.084E-10 5.371E-10

3.703E-11 1.309E-10

1.531E-13 1.769E-12

4.550E-18 1.736E-16

5.456E-10 6.697E-10

2.831E-17 4.781E-17

1.187E-18 8.392E-18

3.516E-21 9.094E-20

8.175E-26 7.479E-24

2.951E-17 5.629E-17

3.000E+02 1.000E+03

2.121E-17 7.007E-17

8.478E-18 3.808E-17

2.969E-17 1.082E-16

7.896E-15 2.083E-14

2.968E-15 1.130E-14

1.086E-14 3.213E-14

6.282E-10 1.088E-09

4.782E-10 3.230E-09

1.892E-11 3.938E-10

5.580E-15 3.939E-13

1.125E-09 4.711E-09

6.159E-17 1.269E-16

4.154E-17 3.617E-16

1.491E-18 4.287E-17

4.021E-22 4.155E-20

1.046E-16 5.315E-16

3.451E-14 3.586E-25 0.000E+00 0.000E+00

1.820E-09 2.033E-09 2.496E-09 5.124E-09

4.870E-17 2.326E-16 8.760E-16 5.132E-15

1.820E-09 2.033E-09 2.496E-09 5.124E-09

Th-230

Th-230

Th-230

Th-230

Th-232

Th-2 32

Th-232

Ra-228

Ra-228

Ra-228

U-234

0-234

U-234

1.758E-26 2.179E-26

1.447E-28 5.796E-28

0.000E+00 0.000E+00

1.772E-26 2.236E-26

4.020E-26 3.433E-25

3.032E-27 7.209E-26

0.000E+00 1.069E-28

4.324E-26 4.155E-25

7.076E-31 8.989E-31 1.781E-30 1.950E-29

0.000E+00 0.000E+00 0.000E+00 0.000E+00

7.076E-31 8.989E-31 1.781E-30 1.950E-29

5.731E-12 6.466E-12 8.483E-12 2.193E-11

1.716E-19 7.621E-19 3.003E-18 2.201E-17

5.731E-12 6.466E-12 8.483E-12 2.193E-11

3.271E-13 9.324E-13 1.949E-12 4.108E-12

1.444E-22 9.781E-22 4.812E-21 3.403E-20

3.271E-13 9.324E-13 1.949E-12 4.108E-12

U-235 0-235 1.0006E00

0-236 U-236 1.000E+00

U-238 0-238 5.400E-05

U-238 U-238 9.999E-01

U-238 EDOSE(jC

1.990E-26 1.995E-26 2.006E-26 2.043E-26 2.154E-26 2.590E-26 4.389E-26 2.779E-25

0.0006±05 0.0000E+0 0.0006E00 0.000E00 0.000E+00 .O006E+00 .O006E+00 9.648E-28

1.990E-26 1.995E-26 2.006E-26 2.043E-26 2.154E-26 2.590E-26 4.389E-26 2.780E-25

1.318E-17 1.315E-17 1.310E-17 1.289E-17 1.233E-17 1.055E-17 6.750E-18 1.416E-18

7.827E-29 7.848E-29 7.891E-29 8. 042E-29 8.489E-29 1.026E-28 1.763E-28 1.173E-27

0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

1.920E-11 1.922E-11 1.927E-11 1.944E-11 1.993E-11 2.175E-11 2.792E-11 6.694E-11

1.920E-11 1.922E-11 1.927E-11 1.944E-11 1.993E-11 2.175E-11 2.792E-11 6.694E-11

THF(i) is the thread fraction of the parent nuclide.
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Summary MTW Pond B Industrial Worker - Deterministic Run

File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDBIW-DET.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(9) (i)

Pa-231 Pa-231 1.000E+00

Pa-231 U-235 1.000E000

Pa-231 ZSSj):

S(j,t), pCi/g

t= 0.000E+00 1.000E+00 3.0000+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Ac-
2

27

Ac-227AC-227
Ac-227

Ra-226

Ra-226

Ra-22
6

Ra-22
6

Ra-226

Pb-210

Pb-210

Pb-2 10

Pb-210

Pb-210

Th-228

Th-228

Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

Ra-228

Ra-228

Ra-228

U-234

0-234

U-234

Pa-231 1.000E+00

U-235 1.000E+00

zS(j):

Ra-226

Th-230

U-234

0-238

ES (j)

Ra-226

Th-230

u-234

U-238
ES (j):

Th-228

Th-232

U-236

E S(j)

Th-230

2-234

U-238

Es (j):

Th-232

U-236

ESB(j):

Th-232

2-236

ES(j)

U-234

u-238

Es(j)

1.000E+00

1.000E000

1.000E+00

9.999E-01

1.000E+20

1.000E+00

1.000E+00

9.999E-01

1.000E+00

1.000E+00

I.O00E+00

1. O00+O00

1.000E+00

9.999E-0I

1.000E+00

1.000E+00

1.222E+00

1.000E+00

1.000E+00

9.999E-01

4.000E-02

0.000E+00

4.000E-02

0.000E+00

2 .00OE00-0

0. 000E+00

4.200E-01

0.000E+00

0.000E+00

0.000E+00

4.200E-01

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

8.000E-02

0.000E+00

0.000E+00

8.000E-02

2.300E+00

0.000E+00

0.000E+00

2.300E+00

7.000E-02

0.000E+00

7.000E-02

0.000E+00

O.O00E+02

0. 000E+00

6. 950E+01

0.000E+00

6. 950E+01

3.999E-02 3.998E-02

9.457E-05 2.824E-04

4.009E-02 4.026E-02

1.253E-03 3.642E-03

1.491E-06 1.309E-05

1.255E-03 3.655E-03

4.198E-01 4.194E-01

9.962E-04 2.987E-03

1.355E-07 1.218E-06

1.319E-13 3.558E-12

4.208E-01 4.224E-01

1.285E-

1.532E-

1,393E-

1.018E-

1.287E-

3.992E-02 3.975E-02 3.918E-02 3.760E-02 3.254E-02

9.259E-04 2.651E-03 7.546E-03 1.501E-02 1.768E-02

4.084E-02 4.240E-02 4.673E-02 5.261E-02 5.022E-02

02 3.737E-02

05 1.351E-04

09 3.701E-08

15 8.144E-14

02 3.750E-02

5.568E-02 2.698E-02

1.305E-03 8.702E-03

5.932E-13 1.279E-11

5.699E-02 3.566E-02

2.300E+00 2.300E+00

6.254E-04 1.875E-03

9.132E-10 8.214E-09

2.301E*00 2.302E+00

7.000E-02 7.000E-02

9.174E-11 2.750E-10

7.000E-02 7.000E-02

7.949E-03 2.124E-02

5.314E-12 4.426E-11

7.949E-03 2.124E-02

6.946E+01 6.938E+01

2.029E-04 6.081E-04

6.946E+01 6.938E+01

1.089E-02 2.449E-02

1.339E-04 9.617E-04

1.102E-02 2.546E-02

4.181E-01 4.143E-01

9.940E-03 2.968E-02

1.350E-05 1.207E-04

1.315E-10 3.528E-09

4.281E-01 4.441E-01

1.119E-01 2.526E-01

1.397E-03 1.040E-02

1.298E-06 3.024E-05

9.619E-12 6.911E-10

1.133E-01 2.630E-01

2.136E-03 1.522E-06

3.950E-02 6.715E-02

2.411E-10 1.758E-09

4.164E-02 6.715E-02

2.300E+00 2.299E+00

6.238E-03 1.861E-02

9.110E-08 8.154E-07

2.306E+00 2.317E+00

6.999E-02 6.997E-02

9.150E-10 2.729E-09

6.999E-02 6.997E-02

4.902E-02 6.809E-02

3.836E-10 1.998E-09

4.902E-02 6.809E-02

6.911E+01 6.833E+01

2.021E-03 6.016E-03

6.911E+01 6.834E+01

3.768E-02 3.774E-02 3.266E-02

5.506E-03 1.417E-02 1.771E-02

4 .190-0' 9 1910-02 5.07R0-02

4.014E-01 3.666E-01

9.731E-02 2.786E-01

1.309E-03 1.100E-02

1.278E-07 3.240E-06

5.000E-01 6.562E-01

3.880E-01 3.717E-01

6.768E-02 2.502E-01

7.294E-04 8.9660-03

5.966E-08 2.413E-06

4.564E-01 6.308E-01

1.470E-17 0.000E+00

6.991E-02 6.974E-02

7.954E-09 2.443E-08

6.991E-02 6.974E-02

2.295E+00 2.286E+00

6.077E-02 1.721E-01

8.891E-06 7.583E-05

2.356E+00 2.458E+00

6.992E-02 6.975E-02

8.919E-09 2.530E-08

6.992E-02 6.975E-02

6.991E-02 6.974E-02

8.195E-09 2.465E-08

6.991E-02 6.974E-02

6.569E+01 5.869E+01

1.951E-02 5.409E-02

6.571E+01 5.874E+01

2.670E-01

7.923E-01

9.656E-02

9.655E-05

1.156E+00

2. 707E-0 1

7.714E-01

9.138E-02

8.853E-05

1.134E+00

0.000E+00

6.916E-02

6. 924E-08

6. 916E-02

2.252E+00

4.728E-01

7.010E-04

2.726E+00

6.916E-02

6. 983E-08

6.916E-02

6.916E-02

6. 939E-08

6, 916E-02

3.955E+01

1.372E-01

3.969E+01

U-235 U-235 1.000E+00

U-236 2-236 1.000E+00

U-238 U-238 5.400E-05

U-238 U-238 9.999E-01

0-238 ZS(£ ):

4.480E+00 4.460E+00 4.420E+00 4.283E+00 3.913E+00 2.854E+00 1.159E+00 4.939E-02

1.860E+00 1.859E+00 1.857E+00 1.850E+00 1.829E+00 1.759E+00 1.573E+00 1.063E+00

3.866E-03

7.159E+01

7.159E+01

3.865E-03 3.863E-03

7.157E+01 7.154E+01

7.157E+01 7.154E+01

3.857E-03 3.840E-03

7.142E+01 7.110E+01

7.143E+01 7.110E+01

3.779E-03 3.610E-03 3.078E-03

6.997E+01 6.685E+01 5.699E+01

6.998E+01 6.686E+01 5.700E+01

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execetion time = 73.54 seconds
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND0C_IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Suinmary

Dose Library: FGR 12 & FGR 11

Menu Parameter

i i

A-i

A-i

A-i

A-i

A-i

A-i

A-i

A-i

A-I

A-i

A-i

A-i

A-i

A-i

A-I

A-I

A-i

A-i

A-i

A-I

A-I

A-i

A-I

A-i

A-I

A-i

A-i

A-i

A-I

A-1

A-I

A-i

A-I

A-i

A-i

A-i

A-I

A-I

A-I

A-i

A-I

A-i

A-i

B-i

B-i

B-i

B-i

B-1

B-i

DCF's for external ground

Ac-227 (Source: FGR 12)

An-28 (Source: FGR 12)

At-218 (Source: FGR 12)

Bi-210 (Source: FGR 12)

Ri-211 (Source: FGR 12)

Bi-212 (Source: FGR 12)

Bi-214 (Source: FGR 12)

Fr-223 (Source: FGR 12)

Pa-231 (Source: FGR 12)

Pa-234 (Source: FGR 12)

Pa-234m (Source: FGR 12)

Pb-210 (Source: FGR 12)

Pb-211 (Source: FGR 12)

Pb-212 (Source: FGR 12)

Pb-214 (Source: FGR 12)

Po-210 (Source: FGR 12)

Po-211 (Source: FGR 12)

Po-212 (Source: FGR 12)

Po-214 (Source: FGR 12)

Po-215 (Source: FGR 12)

Po-216 (Source: FGR 12)

Po-218 (Source: FGR 12)

Ra-223 (Source: FGR 12)

Ra-224 (Source: FGR 12)

Ra-226 (Source: FGR 12)

Ra-228 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Rn-220 (Source: FGR 12)

Rn-222 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-228 (Source: FGR 12)

Th-230 (Source: FGR 12)

Th-231 (Source: FGR 12)

Th-232 (Source: FGR 12)

Th-234 (Source: FGR 12)

TI-207 (Source: FGR 12)

TI-208 (Source: FGR 12)

TI-210 (Source: no data)

U-234 (Source: FGR 12)

U-235 (Source: FGR 12)

0-236 (Source: FGR 12)

U-238 (Source: FGR 12)

Dose conversLon factors to

Ac-227+D

Pa-231

Pb-210+0

Ra-22
6
*D

Ra-228+D

radiation, (mrem/yr(/(pCi/q)

r inhalation, mrem/pCi:

Current Base Parameter

Value# Casel Name

4.951E-04 4.951E-04 DCFI( 1)

5.978E+00 5.978E+00 DCFI( 2)

5.847E-03 5.847E-03 DCFS( 3)

3.606E-03 3.606E-03 DCFI( 4)

2.559E-01 2.559F-01 DCFi( 5)

1.1710+00 1.171E+00 DCFi( 6)

9.808E+00 9.808E+00 DCFI( 7)

1.980E-01 1.980E-01 DCFI( 8)

1.906E-01 1.906E-01 DCFI) 9)

1.155E+01 1.155E+01 DCFI) i0)

8.967E-02 8.967E-02 DCFI) 11)

2.447E-03 2,447E-03 DCFIS 12)

3.064E-01 3.0646-01 DCFI1 13)

7.043E-01 7,043E-01 DCFI) 14)

1.341E600 1.341E+00 DCSep 15)

5.231E-05 5.231E-05 DCFIS 16)

4.764E-02 4.764E-02 DCFi) 17)

0.000E+00 0.800E+00 DCSFI 18)

5.1386-04 50138E-04 DCFI) 19)

1.016E-03 1.0166-03 DCFIO 20)

1.042E-04 1.042E-04 DCF1I 21)

5.642E-05 5.642E-05 DCFIS 22)

6.034E-01 6.034E-01 DCFO) 23)

5.119E-02 5.119E-02 DCFS) 24)

3.176E-02 3.176E-632 DCFjO 25)

0.000E+00 0.000E+00 DCFI) 26)

3.083E-01 3.083E-01 DCFI) 27)

2.298E-03 2.298E-03 DCFO) 28)

2.354E-03 2.354E-03 DCFIS 29)

5.212E-01 5.212E-01 DCFS ( 30)

7.940E-03 7.940E-03 DCFI( 31)

1.2098-03 1.209E-03 DCFS ( 32)

3.643E-02 3.643E-02 DCFI( 33)

5.212E-04 5.212E-04 DCFS ( 34)

2.410E-02 2.4100-02 DCFI( 35)

1.980E-02 1.980E-02 DCFS I 36)

2.298E+01 2.298E+01 DCFS ( 37)

0.000E+00 1-2.0006*00 DCFI( 38)

4.017E-04 4.017E-04 DCFI( 39)

7.211E-01 7.211E-01 DSFe ( 40)

2.148E-04 2.148E-04 DCFS ( 41)

1.031E-04 1.031E-04 DCFI( 42)

6.724E+00 6.700E600 DCF2) 1)

1.280E6 00 1.280E+00 DCF2( 2)

2.3200-02 1.3606-02 DCF2( 3)

0.594E-03 8.580E-03 DCF2( 4)

5.078E-03 4.770F-03 DCF2( 5)
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Summary : M4W Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\MTW\MTIWPONDC_0IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

menu I Parameter

B-1 Th-228+D

B-0 Th-230

1-1 Th-232

B-1 U-234

B-1 U-235+D

B-1 U-236

B-1 U-238

B-1 U-238+D

0-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Ac-227+D

D-1 Pa-231

D-1 Pb-210+D

D-1 Ra-226+D

D-1 Ra-228FD

D-I Th-228-D

D-1 Th-230

D-1 Th-232

D-1 U-234

D-1 U-235+D

D-1 U-236

D-1 U-238

D-1 0-238+D

D-34 Food transfer factors:

Current Base

Value# Cane*

3.454E-01 3.420E-01

3.260E-01 3.260E-01

1.640E100 1.640E+00

1.320E-01 1.320E-01

1.230E-01 1.230E-01

1.250E-01 1.250E-01

1.180E-01 1.180E-01

1.180E-01 1.180E-01

1.482E-02 1.410E-02

1.060E-02 1.060E-02

7.276E-03 5.370E-03

1.321E-03 1.320E-03

1.442E-03 1.440E-03

8.086E-04 3.960E-04

5.480E-04 5.480E-04

2.730E-03 2.730E-03

2.830E-04 2,830E-04

2.673E-04 2.660E-04

2.690E-04 2.690E-04

2.550E-04 2.550E-04

2.687E-04 2.550E-04

2.500E-03 2.500E-03

2.000E-05 2.000E-05

2.000E-05 2.000E-05

1.000F-02 1.000E-02

5.000E-03 5.0001-03

5.000E-06 5.000E-06

1.000E-02 1.000E-02

8.000E-04 8.000E-04

3.000E-04 3.000E-04

4.000E-02 4.000E-02

1.000E-03 1.000E-03

1.000E-03 1.0001-03

4.000E-02 4.000E-02

1.000E-03 1.000E-03

1.000E-03 1.000E-03

1.000E-03 I1.000E-03
1.000E-04 1.000E-04

5.000E-06 5.000F-06

Parameter

Name

DCF2) 6)

DCF2) 7)

DCF2) 8)

DCF2) 9)

DCF2) 10)

DCF2) 11)

DCF2) 12)

DCF2) 13)

DCF3) 1)

DCF3) 2)

DCF3( 3)

DCF3( 4)

DCF3) 5)

DCF3( 6)

DCF3( 7)

DCF3( 8)

DCF3( 9)

DCF3( 10)

DCF3( 11)

DCF3( 12)

DCF3( 13)

RTF) 1,I)

RTF( 1,2)

RTF( 1,3)

RTF( 2,1)

RTF) 2,2)

RTF( 2,3)

RTF( 3,1)

RTF( 3,2)

RTF( 3,3)

RTF) 4,1)

RTF) 4,2)

RTF) 4,3)

RTF) 5,1)

RTFP 5,2)

RTF) 5,3)

RTF) 6,1)

RTF( 6,2)

RIPF( 6,3)

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

0-34

Ac-227'

Ac-227-

AC-227

Pa-231

Pa-231

Pa-231

Pb-210'

Pb-2100

Pb-210'

Ra-226'

Ra-226+

Ra-226+

Ra-228-

Ra-228,

Ra-228

Th-228

Th-228"

Th-228

+D , plant/soil concentration ratio, dimensionless

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

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

+D
+D

+D

+D

+D

+D

ID

+D

+ D

,D

I D

* D

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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Summary : MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD_ FAMILY\RESRAD\6.5\U)SERFILES\MTW\MTWPOND_C_IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FOR 11

0

Menu Parameter

D-34 Th-230 plant/soil concentration ratio,

D-34 Th-230 beep/livestock-intake ratio, (p

D-34 Th-230 milk/livestock-intake ratio, (p

D-34

D-34 Th-232 plant/soil concentration ratio,

D-34 Th-232 beef/livestock-intake ratio, (p

D-34 Th-232 milk/livestock-intake ratio, (p

D-34

D-34 0-234 plant/soil concentration ratio,

D-34 U-234 beef/livestock-intake ratio, (p1

D-34 0-234 milk/livestock-intake ratio, (p1

D-34

D-34 U-235+D plant/soil concentration ratio,

D-34 U-235+D beef/livestock-intake ratio, (p

D-34 U-235+D milk/livestock-intake ratio, (p

D-34

D-34 U-236 plant/soil concentration ratio,

D-34 U-236 beef/livestock-intake ratio, (p1

D-34 U-236 milk/livestock-intake ratio, (p

0-34

D-34 U-238 plant/soil concentration ratio,

D-34 U-238 beef/livestock-intake ratio, (p(

D-34 U-238 milk/livestock-intake ratio, (p

D-34

D-34 U-238+D , plant/soil concentration ratio,

D-34 U-238+D , beef/livestock-intake ratio, (p

D-34 U-238+D , milk/livestock-intake ratio, (p

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 AC-227+D , fish

D-5 AC-227D , crurstacea and mollusks

0-5

D-5 Pa-231 firh

D-5 Pa-231 crustacea and mollusks

dimension less

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d(

Ci/L) /(pCi/d(

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/[pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L) / (pCi/d)

dimensionless

Ci/kg)/(PCi/d)

Ci/L)/(pCi/d)

Current

Valume

1.000E-03

1.000E-04

5.000E-06

1.000E-03

1.000E-04

5.000E-06

2.500E-03

3.400E-04

6.00E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.OOOE-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

1.500E+01

1.006E+03

1.000E+01

1.100E+02

3.000+E02

1.000-E02

5.000OE01

2.500E+02

5.0001E+O

2.500E+02

I.O00E+02

5.000+E02

1.000E+02

5.000rE02

Base Parameter

Case- Name

1.000E-03 RTF( 7,1)

1.000E-04 RTF( 7,2)

5.006E-06 RTF( 7,3)

1.000E-03 RTF( 8,0)

1.00OE-04 RTF( 8,2)

5.000E-06 RTF( 8,3)

2.500E-03 RTF( 9,1)

3.400E-04 RTF( 9,2)

6.000E-04 RTF( 9,3)

2.500E-03 RTF( 10,1)

3.400E-04 RTF( 10,2)

6.000E-04 RTF( 10,3)

2.500E-03 RTF( 11,1)

3.400E-04 RTF( 11,2)

6.000E-04 RTP( 11,3)

2.500E-03 RTF(P 12,1)

3.400E-04 RTF( 12,2)

6.000E-04 RTI( 12,3)

2.500E-03 RTF( 13,1)

3.400E-04 RTF( 13,2)

6.000E-04 RTF( 13,3)

1.500E+01 BIOFAC( 1,1)

1.000E603 BIOFAC( 1,2)

1.000E+01 BIOFAC( 2,1)

1.100E002 BIOFAC( 2,2)

3.000E+02 BIOFAC( 3,1)

1.000E+02 BIOFAC( 3,2)

5.0000E+1 BIOFAC( 4,1)

2.500E+02 BIOFAC) 4,2)

5.000E+01 BIOFAC( 5,1)

2.500E+02 BIOFAC( 5,2)

1.000sE02 BIOFAC( 6,1)

5.000E602 BIOFAC( 6,2)

1.000E+02 BIOFAC) 7,1)

5.000E+02 BIOFAC( 7,2)

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Pb-210+D

Pb-210+D

fish

crustacea and mollusks

Oa-226+D fish

Ra-226+D crostacea and mollusks

Ra-228+D fish

Ra-228+D crustacea and mollusks

Th-228+D fish

Th-228+D crustacea and mollusks

Th-230

Th-230

fish

crustacea and mollusks
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Summary : MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD_FAMILY\RESRAD\6.5\UPERFILES\MTW\MTWPONDC IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Menu Parameter

D-5

D-5

D-5

D-5

D-5

D-5

0-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Th-232

Th-232

U-234

U-234

fish

crustacea and mollusks

fish

crustacea and mollusks

U-235+D fish

U-235+D crustacea and mollusks

U-236 fish

U-236 crustacea and mollusks

U-238 fish

U-238 crustacea and mollusks

U-238+D fish

U-238+D crustacea and mollusks

Current

Value#

1.000E+02

5.000E+02

1.000E+01

6.000E+01

1.000E+01

6.000E+01

1.0O0E+01
6.000E+01

6.000E+01

6.000E+01

1.000E+01

6.000E+01

Base Parameter

Case- Name

1.000E+02 BIOFAC( 8,1)

5.000E+02 BDOFAC( 6,2)

1.000E+01 BIOFAC( 9,1)

6.000E+01 BIOFAC( 9,2)

1.000E+01 BROFAC( 10,I)

6.000E+01 BIOFAC( 10,2)

1.000E+01 BIOFAC( 11,1)

6.000E+01 BROFAC( 11,2)

1.000E+01 BIOFAC( 12,1)

6.000E+01 BIOFAC( 12,2)

1.000E+01 BIOFAC( 13,1)

6.000E601 BIOFAC( 13,2)

#For DCF1(xxx) only, factors are for infinite depth 6 area. See ETFG table in Ground Pathway of Detailed Report

-Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\REORADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_CIW-PROB.RAD

Site-Specific Parameter Summary

User Used by RESRAD Parameter

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

R011 Area of contaminated zone (m'*2) 4.0000+03 1.000E+04 --- AREA

R011 Thickness of contaminated zone (m) 2.724E,00 2.000E+00 --- THICKO

R011 Fraction of contamination that is submerged j0.1000O100 0.00E+10- SUBMFRACT

R011 Length parallel to aquifer flow (m) 9.400E+01 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500Et01 3.000E+01 --- BRDL

Roll Time since placement of material (yr) 0.000E00 0.0100E00 --- TI

Roll Times for calculations (yr) 1.000E000 1.000E+00 --- T( 2)

Roll Times for calculations lyr) 3.1000E+00 3.000E+00 --- TI 3)

R011 Times for calculations (yr) 1.00001 j 1.000E+01 --- T( 4)

R011 Times for calculations (yr) 3.000E+01 3.000E+01 --- T( 5)

R011 Times for calculations (yr) 1,000E+02 1.000E02 1--- T6)

Roll Times for calculations (yr) 3.0000+02 3.000E+02 --- TI7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 -TT( 8)

R011 Times for calculations (yr) not used 0.000E+00 --- T( 9)

R011 Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Pa-231 1.300E-01 0.000E+00 --- SI(2)

R012 Initial principal radionuclide (pCi/g): Ra-226 3.100E-01 0.000E+00 --- SI14)

R012 Initial principal radionuclide JpCi/g): Th-228 5.000E-02 0,000E+00 --- il06)
R012 Initial principal radionuclide (pCi/g): Th-230 1.560E000 0.000E+00 --- S1(7)

R012 Initial principal radionuclide (pCi/g): Th-232 5.000E-02 0.000E+00 --- OllS)

R012 Initial principal radionuclide ipCi/g): U-234 1.366E+02 0.000E+00 --- SI9)

R012 Initial principal radionuclide (pCi/g): U-235 7.310E+00 0.000E+00 -SI(110)

R012 Initial principal radionuclide (pCi/g): U-236 3.2700+00o 00100E+00 --- SI(I)

R012 Initial principal radionuclide JpCi/g): U-238 1.416E+02 0.000E+00 -SI(12)

R012 Concentration in groundwater (pCi/Li: Pa-231 not used 0.000E+00 --- WI( 2)

R012 Concentration in groundwater (pCi/L): Ra-226 not used 0.000E+00 --- 61)4)

R012 Concentration in groundwater (pCi/L): Th-228 not used 0.000E+00 --- I16)

R012 Concentration in groundwater (pCi/L): Th-230 not used 0.000E+00 J--- W( 7)

R012 Concentration in groundwater (pCi/L): Th-232 not used 0.000Ec00 --- I 8)

R012 Concentration in groundwater (pCi/L): U-234 not used 0.000E00 --- W( 9)

R012 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 --- WI(10)

R012 Concentration in groundwater (pCi/L): U-236 not used 0.000E+00 --- WI(Il)

R012 Concentration in groundwater (pCi/Li: U-238 not used 0.000E+00 --- WI(12)

R013 Cover depth in) 1,510E+00 0.000E+00 COVERO

R013 Density of cover material (g/cm**3) 1.500E+00 1.500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) 1.000E-03 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.600E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 1.000E-03 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 4.000E-01 4.000E-01 --- TPCZ

R013 Contaminated zone field capacity 2.000E-01 2.00E-01 -FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr( 1.600E+00 1.000E+01 --- HCCZ

R013 Contaminated zone b parameter 5.300E+00 5.300E+00 jZ--- C

R013 Average annual wind speed (m/sec) 3.300E000 2.000E00I --- WIND

R013 Humidity in air (g/mn*3) not used 8.OOOEOO --- HUMID

R013 Evapotranspiration coefficient 5.000E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 1.250E+00 1.0000+00 -- PRECIP

R013 Irriqation (m/yr) 0.000E00 2.000E-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH
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File : C:\RESRAD FAMOLY\R\SRAD\6.5\USERFILES\MTW\MTWPONDC -IW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) j Name
I I I

R013 Runoff coefficient 4.000E-01 2.000E-01 - RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.778E+05 1.000E+06 --- WARj A

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cm* 3) 1.500E+00 1.5000*00 -- DENSAQ

R014 Saturated zone total porosity 4.000E-01 4.000E-01 -- psz

R014 Saturated zone effective porosity 2.000E-01 2.000E-01 --- EPSZ

R014 Saturated zone field capacity 2.000E-01 2.000E-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) I.O00E+02 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 4.800E-03 2.000E-02 --- HGWT

R014 Saturated zone b parameter 5.300E+00 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) j 1.000E-03 0.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 1.050E+02 1.000,E01 -- DWIBWT

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

R014 Well pumping rate (m"*3/yr) not used 2.500E+02 --- UW

R015 Number of unsaturated zone strata 5 1 --- NS

R015 Unsat. zone i, thickness (m) 6.860E+00 4.000E000 )--- (1)

0015 Unsat. zone i, soil density ig/cm**3) 1.500E+00 1.500E+00 --- DENSUZII)

R015 Unsat. zone 1, total porosity 4.000E-01 4.000E-01 TPUZ(1)

R015 Unsat. zone 1, effective porosity 2.000E-01 2.000E-01 EPUZ(1). Rol5 Unsat. zone 1, field capacity 2.000E-01 2.000E-01 --- FCUZ(1)

R015 Unsat, zone 1, soil-specific b parameter 5.3000+00 5.300E+00 --- BUY(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 1.262E+02 1.000E+01 -- HCUZ(1)

R005 Unsat, zone 2, thickness (m) 1.710E+00 0.000E+00 H-- ((2)

R015 Unsat. zone 2, soil density (g/cm**3) 1.500E+00 1.500E+00 DENSUZ(2)

R015 Unsat. zone 2, total porosity 4.000E-01 4.000E-01 TPUZ(2)

R015 Unsat. zone 2, effective porosity 2.000E-01 2.000E-01 --- EPUZ(2)

R015 Unsat. zone 2, field capacity 2.000E-01 2.000E-01 -- FCUZ(2)

R015 Unsat, zone 2, soil-specific b parameter 5.300E+00 5.300E000 --- jU0(2)
R015 Unsat, zone 2, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 -- HCUZ(2)

R015 Unsat. zone 3, thickness (m) 1.710E00 0.000E000 I-H(3)
R015 Unsat. zone 3, soil density (g/cm**3) 1.500E+00 1.500E+00 --- DENSUZ(3)

R015 Unsat. zone 3, total porosity 4 4.000E-01 j 4.000E-01 --- TPUZj3)

R015 Unsat. zone 3, effective porosity 2.000E-01 2.000E-01 --- EPUZ(3)

R005 Unsat. zone 3, field capacity 2.000E-01 2.000E-01 --- 0FCUZ(3)

R015 Unsat. zone 3, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(3)

R015 Unsat. zone 3, hydraulic conductivity (m/yr) 1.000E+01 1.OOOE+01 j--HCUZ(3)

R015 Unsat, zone 4, thickness (m) 4.000E+00 0.000E+00 -H(4)

R015 Unsat. zone 4, soil density (g/cm-3) 1.500E+00 1.500E+00 --- DENSUZ(4)

R015 Unsat. zone 4, total porosity 4.000E-01 4.000E-01 -- TPUZ(4)

R015 Unsat. zone 4, effective porosity 2,000E-01 2.000E-01 --- EPUZ(4)

R015 Unsat. zone 4, field capacity 2,000E-01 2.000E-01 FCUZ(4)

R015 Unsat. zone 4, soil-specific b parameter 5.300E+00 5.300E+00 BUZ(4)

R015 Unset. zone 4, hydraulic condoctisity (in/fr) I.0000E+1 1.000E+01 j--- HCUZ4)
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD FAMTLY\RESRAD\6.5\USERFILES\MTW\MTWPONDC_IW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R015

R015

R015

R015

R015

ROIS

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone

zone

zone

zone

zone

zone

zone

5,

5,

5,

5,
5,

5,

5,

thickness (i)

soil density (g/cm*'3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Pa-231

Contaminated zone (cm**3/g)

Unsaturated zone I (cm' 3/g)

Unsaturated zone 2 (cm'*3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm'*3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (nm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

Unsaturated aone i 1cm'*3/g(

Unsaturated zone 2 (cm'*3/g)

Unsaturated zone 3 (cm**3/9)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-228

Contaminated zone 2cm*-3/g)

Unsaturated zone I (cm**3/g)

Unsaturated zone 2 (cm*'3/9)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/9)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm*'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-230

Contaminated zone (cm**3/g)

Unsaturated zone I (cm'*3/g)

Unsaturated zone 2 (cm'*3/g)

Unsaturated zone 3 (cm*'3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cmc'3/9)

Saturated zone (cm-3'/g)

Leach rate (/yr)

Solubility constant

User

Input

1. 14)0EI00

l.5ID0-zIS

4.0010E-1

2.I00E-S01

2.00OOE0-I

5. 300E+0

I .0US0-.I I

5. OOOE0+1

5. OOOE0.1

5 . ODE+0l

5 .000E0*1

5.OD~OEll I
5.00010.1

5. OOOE0+1

0. OOOE,-l

0 OOE+100

7.111E0+1

7. O0OE+01

7.0100,01

7OlOOE.ll

7 .1110+1

7.010E0+1

7.00DE00,I

0. OOOE0+1

IlIOnlI I0

6, 0016s04

6.000F+04

6.011or0+4

6. OO0F+04

6.OOO010.4

6. OOOE0+4

6.0000E+04

1.O1110+01

0 . 00,-Il I

6 . O0E0e4

6 .OO10 24

6 .0000.04

6.0001*+04

6.0110.,04

6.111220+OA

6.0000.+04

0.0000+00O

o .0)2OE00~0

Default

0. O00E+00

1.500E+00

4.00E-01

2.000E-01

2.2000E-01

5.300E+00

I. O0E+O1

5.000E+01

5.000E+01

5.000±+01

5.000E+01

5.OO0E+01

5.000E+01

5.000E+01

0.000+E00

0.000E+00

7.000DE+01

7.0000+01

7.O000E01

7.000E+01

7.000E+01

7.000E+01

7.0001E+O

0.000E+00

0.000£+00

6.000E+04

6.000E+04

6.000.+04

6.000E+04

6.000E+04

6.010E+04

6.000E+04

0.0O0£+00

0 .000En00

6.000E+04

6.000E+04

6.0020E+04

6.000E+04

6.000.E04

6.000E+04

6.000E+04

0.000E+00

0.000E+00

Used by RESRAD

(If different from user input)

1.713E-03

not used

1.225E-03

not used

1.434E-06

not used

1.434E-06

not used

Parameter

Name

H(5)

DOENSUZ(5)

TPUZ(5)

EPUZ(5)

FCUZ (5)

BU Z(5)

HCUZ(5)

DCNUCC( 2)

DCNUCU( 2,1

DCNUCU( 2,2

DCNUCU( 2,

DCNUCU( 2,

DCNUCU( 2,)

DCNUCS( 2)

ALtACH( 2)

SOLUBK( 2)

DCNUCC( 4)

DCNUCU( 4,1

DCNUCU( 4,2

DCNUCU( 4,3

DCNUCU( 4,'

DCNUCU( 4,5

DCNUCI( 4)

ALEACH( 4)

SOLUBK( 4)

DCNUCC( 6)

DCNUCU( 6,)

DCNUCU( 6,2

IDCNUCU( 6,3

DCNUCU( 6,4

DCNUCU( 6,5

DCNUCS( 6)

ALEACH() 0

SOLUBK( 6)

IDCNUCC 7)

DCNUCU( 7,1

DCNUCU( 7,2

DCNUCU( 7,3

DCNUCU( 7,4

DCNUCU( 7,5

DCNUCS( 7)

ALEACH(R7)

SOLUBK( 7)

2)

.2

3)

4)

5)

2)

22

22

5)

.2
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Summary : MTW Pond C Industrial Worker - Probabilistic Run

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\MTW\MTW_PONDC_IW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu

User j Used by RESRAD

Input Default (If different from user input)Parameter

I I I I

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

RO16

R016

R016

R016

R016

R016

R016

R016

R016

R016

RO16

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

0016

Distribution coefficients for Th-232

Contaminated zone (cm'3/91)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm'*3/g)

Saturated zone (cm*'3/g)

Leach rate )/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm*'3/9)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 ocm**3/1g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm*'3/g)

Saturated zone (cm*'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm*-3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone Icmn'3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-236

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 lcm''3/g)

Unsaturated zone 3 (cm''3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm*'3/g)

Leach rate (/yr)

Solubility constant

6.0000+04

6.0000+04

6. 000E+04

6.000E+04

6. 000E+04

6.000E+04

6.000E+04

O.OOOE+00
0.000E000

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

0.0000+00

2.940E-06

5.000E+01

5.000E001

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

0.000E+00

2.940E-06

5.000E+01

5. 000E+01

5.000E+01

5.000E+01

5.000E+01

5. 000±E01

5.000E+01

0. 00S0E00

2.940E-06

6. 000E+04

6. 000E+04

6,000E+04

6.000E+04

6. 000E+04

6.000E+04

6.000E+04

0.000E+00

0.000E+00

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5. 000E+01

5.000E+01

5.000E+01

0.O00±+00

0.000E+00

5.000E+01

5.O000+01

5.0004E01

5.000E+01

5.000E+01

5.0004+01

5.000E+01

0.000*+00

0.000E+00

5.000E+01

5.000E+01

5. 000E+01

5,0000E+01

5.000E+01

5.0000+01

5.000E+01

0. 000E+00

0.000E+00

Sol. Kd

Sol. Rd

Sol. Kd

1.434E-06

not used

1.713E-03

=-1.929E-01 not used

1.713E-03

- 4.670E+00 not used

Parameter

Name

DCNUCC( 8)

DCNUCD( 0,

DCNUCU( 8,1

DCNUCU( 8,-

DCNUCU( 8,'

DCNUCU( 8,

DCNUCS( 8)

ALEACH( 8)

SOLUOK( 8)

DCNUCC( 9)

DCNUCU( 9,1

DCNUCU( 9,:

DCNUCUI 9,.

OCNUCU( 9,.

DCNUCU( 9,

DCNUCS( 9)

ALEACH( 9)

SOLUBK( 9)

DCNUCC(II)

DCNUCU(10,1

DCNUCU(10,

DCNUCU)10,

DCNUCU(10,

DCNUCU(10,

DCNUCS(10)

ALEACH(10)

SOLUBK(10)

DCNUCC(II)

DCNUCU(II,1

DCNUCUtl1,;

DCNUCU(iI,I

DCNUCU(11,'

DCNUCU(11,

DCNUCS(l)

ALEACH(11)

SOLUBK(II)

1)

2)

3)

4)

5)

1)

2)

3)

4)

5)

1)

2)
3)

4)

5)

1)

2)

3)
4)

5)

1.713F-03

-- 1.519E-01 not used
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Summary :MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\MTW\MTMW_POND0 CIW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

0016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

RO6

R017

R017

R017

R017

R017

R017

Parameter

Distribution coefficients for U-238

Contaminated zone (cm'*3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm 3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cmn**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

daughter Ac-22
7

Distribution coefficients for daughter Pb-210

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 cm'**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm*'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm*'3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m'*3/yr)

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

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

User

Input

5.000E+01

5.000E+01

5.00OE+01

5.000E+01

5.000E+00

5.000E+01

5.OOOE+01

0.O00E+O0

2.940E-06

2.000EI01

2.000E+01

2.000E+01

2. 0006±1O

2.000E+01

2.000+E01

2.000E+01

0.000E+00

0.000E+00

1.000E+02

1.000E+02

I.000cE02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

0.000E+00

0.00OE00

7.000E+01

7.000E+01

7.000E+01

7.000E+01

7.000±E01

7. 000E+01

7.0006+01

0.000E+00

0.000E+00

1. 140E+04

I.000E-04
2. 500E+01

4.000E-01

7.000E-01

1.700E-01

+
Default

5.000E+01

5.0006E01

5.0000E1OI

5.000*E01

5.000E+01

5.0 00SE+01

5.006E+01

O.O00E+00

O.O000O00

2.000E+01

2.100*E01

2.000*E01

2.000E+01

2.000E+01

2.000E+01

2.000E+01

0.O00E+00

0.000±E0I

1.000E+02

1.000E+02

1.00±E+02

1.000E+02

.O000E+02

1.000E+02

1.000E+02

0.0100E00

0.000 E+00

7.000E+01

7.000E601

7.000E601

7.000*E01

7.000*E01

7.000E+01

7.000±E01

0.000E+00

0.000E100

8.400E603

1.000E-04

3.000E6 01

4.000E-01

7.000E-01

5.000E-01

Used by RESRAD I Parameter

(If different from user input) Name

6.017E+02

6.017E+02

6.017E+02

6.017E+02

6. 017E+02

6. 017E602

6.0176E02

1.430E-04

Sol. Kd = 6.017E+02 used

4.254E-03

not used

8.585E-04

not used

1.225E-03

not used

DCNUCC(12)

DCNUCU(12,U)

DCNUCU(12,2)

DCNUCU(12,3)

DCNUCU(12,4)

DCNUCU(12,5)

DCNIUCS(12)

ALEACH(121

SOLUBK(12)

DCNUCC( i)

DCNUCU( i,1)

DCNUCU( 1,2)

DCNUCU( 1,3)

DCNUCU( 1,4)

DCNUCU( 1,5)

DCNUCS( 1)

ALEACH) 1)

SOLUBK( 6)

DCNUCC( 3)

DCNUCU( 3,1)

DCNUCU( 3,2)

DCNUCU( 3,3)

DCNUCU) 3,4)

DCNUCU( 3,5)

DCNUCS( 3)

ALEACH( 3)

SOLUBK( 3)

DCNUCC( 5)

DCNUCU( 5,1)

DCNUCU( 5,2)

DCNUCU( 5,3)

DCNUCU( 5,4)

DCNUCU( 5,5)

DCNUCS( 5)

ALEACH( 5)

SOLUBK( 5)

INHALR

MLINH
ED

SHF3
SHF1

FIND
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRADPAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDC_-IW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu I Parameter

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS =

Outer annular radius (m) , ring i:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

.1) :

R017 Fractions of annular areas within AREA:

R017 Ring 1

R017 Ring 2

R017 Ring 3

R017 Ring 4. R017 Ring 5

R017 Ring 6

R017 Ring 7

R017 Ring 8

R017 Ring 9

R017 Ring 10

R017 Ring 11

R017 Ring 12

R018 Fruits, vegetables and grain consumption (kg/yr)

RDIS Leafy vegetable consumption (kg/yr)

R018 Milk consumption (L/yr)

R018 Meat and poultry consumption (kg/yr)

R018 Fish consumption (kg/yr)

R018 Other seafood consumption (kg/yr)

R018I Soil ingestion rate (g/yr)

R018 Drinking water intake (L/yr)

R018 Contamination fraction of drinking water

R018 Contamination fraction of household water

R018 Contamination fraction of livestock water

R018 Contamination fraction of irrigation water

R018 Contamination fraction of aquatic food

R018 Contamination fraction of plant food

R018 Contamination fraction of meat

R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)

R019 Livestock fodder intake for milk (kg/day)

R019 Livestock water intake for meat (L/day)

user

Input

6.000E-02

1-1.000EI00

4.417Eo00

8.833E+00
1.325Eý01

1.767E+01

2.208E+01

2.650E+01

3.092E+01

3.533E+01

3.975E+01

4.417E+01

4.858E+01

5.300E+01

1 .000SE+00

1.000E+00

1.000E+00

1.000E+00

9.800E-01

6.900E-01

5. 400E-01

4 4.400E-01

3.900E-01

3.400E-01

2 2.700E-01

4.600E-02

not used

not used

not used

not used

not used

not used

3.650Er01

4. 785En02

I1.O00E00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not msed

Default

2.500E-01

1.000E000

5.OOOE+01

7.071E+01

I .OOOF00-0
0.000E+00

0 .000E+00

0.0000000

0.000s+00

O.OOOE+OO

0.000E000

0.000E+00

1.000E+00

2.732E-01

0.000E+00

0.000E+00

0.OOOE+O0

0.000E+00

0.000E+00

0.000E+00
O.O00E,00

0.000E+00

1.000E+00

1.600E+02
1 .400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3 3.650E+01

5.100E+02

1.000E+00

I 1.000OE+0

1.O00E+00

1.000E+00

5.0000E-01

-5

1-i

1-0

6.800E0r1

5 .5000E+01

5 .0500E+01

-1 shows non-circular AREA.

Used by RESRAD

(If different from user input)

Parameter

Name

FOTD

FS

RADSHAPE( 1)

RAD_SHAPE( 2)

RAD_SHAPE( 3)

RAD_SHAPE( 4)

RADS01APE( 5)

RAD_SHAPE( 6)

RA0 SHAPE( .7)

RAD SHAPE( 8)

RAD SHAPE( 9)

RA 0SHAPE(10)

RAD SHAPE011)

RA ASHAPE(12)

FRACA( 0)

FRACA( 2)

FRACA( 3)

FRACA( 4)

FRACA( 5)

FRACA( 6)

FRACA( 7)

FRACA( 8)

FRACA( 9)

FRACA(10)

FRACA(1)

FRACA(12)

DIET(0 )

DIET02)

DIET(3)

DIET(4)

DIET(5)

DIET(6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFIS

LFI6

LWo5
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDCIW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu

User Used by RESRAD Parameter

Input Default (If different from user input) NameParameter

I I I

R019

R019

R0 19

R019

R019

8019

R019

R019

R019

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

R19B Wet weight crop yield for

R19B Wet weight crop yield for

R19B Wet weight crop yield for

Non-Leafy

Leafy

Fodder

(•
(]

C

R89B

R19B

R19B

R19B

R19B

R19B

R19B

R19B
O RI9B

RI9
R19B188

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for

Dry Foliar Interception Fraction for

Dry Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

kg/m**2)

kg/m *2)

kg/m* *2)

Non-Leafy

Leafy

Fodder

Nun-Leafy

Leafy

Fodder

not used

not used

not used

1.500E-01

not used
1.000E+00

not used
not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.400EI01

1.000E100
I.O00E+O0

2.O00E+01

7.00OE+00

7 7.00OE+00

1.000E+00

1.000E+00

4.500E+01

not used

not used

1.600E+02

5.00OE-01

1.000E-04
1. 50OE-0i
9.000E-01

9.000E+0k

1 . OOE+O0

1.000E+001 .000k-,-k

7.000E-01

1.500E+00

1.100E+00

1.700k-01

2.500E-01

8.000E-02
1,000OE-0 1

1.000OE+00

1.OOOE+00

2.500E-01

2.50DE-0k

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.000E+01

2.000E-05

3.000E-02

2.000E-02

9.8OE-01

3.00OE-01

7.000E-07

1. 00E-I0

8.000E-01

2.000E-01

1.400E+01

1.000E+00

1.OOkg+O0

2.00(E+01

7.000E+00

7.000E+00

1.0kOE+00

1.000E+k0

4.500E+01

1.500E-01

2.400E+00

LW W6

LSI
MLFD
DM

DROOT

FGWDW
FGWHH

FGWLW

FGWIR

YV (1)

YV (2)

YV (3)

TE (1)

TE (2)

TE (3)

TIV (1)

TIV (2)

TIV (3)

RDRY (1)

RDRY L2)

RDRY (3)

RWET (1)

RWET (2)

RWET (3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

STORT(1)

STORT(2)

STOR T(3)

STORT (4)
STOR T(5)

STOR T(6)

STOR T(7)

STOR T(8)
STOR l(9)

FLOORS

DENSFL

R19B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cm' 3)

C14 C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (In)

C14 C-14 evasion flux rate from soil (i/nec)

C14 C-12 evasion flux rate from soil (l/sec)

C14 Fraction of grain in beef cattle feed

014 Fraction of grain in milk cow feed

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

Storage times of contaminated foodstuffs Idays)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

R021

R021

rhickness of building foundation (m)

Bulk density of building foundation (g/cm**3)
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MrW\MTWPOND_CIW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Input I Default (If different from user input) NameMenu

R021

R021

R021

R021

R021

Parameter

i i i

Total porosity of the cover material

Total porosity of the building foundation

Volumetr1c water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

R021 I in cover material

R021

R021

R021

R021

R021

R021

R021

R021

R021

TITL

TITL

TITL

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (2/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface 1m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

nO

no

no

nO

no

nO

uo

aO

Ot used

Ot used

at used

ot used

ot used

ot used

ut used

at used

ut used

at used

at used

Ot used

ot used

ot used

1024

17
1

4.000E-01

1.000E-01

5.000E-02

3.000E-02

2.000E-06

3.000E-07

2.000E-06

2.000uE00 I
5.000E-01

2.500E+00

0.000E+00

1.000E+00

2.500E-01

1.500E-01

TPCV

TPFL

PH2ODCV

PH20FL

DIFCV

DIFFI,

DIFCZ

HMIX

REXG

HRM

FAI

DMFL

EMANA (1)

EMANA (2)

NPTS

LYMAX

KYMAX

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (wio radon) active

3 -- plant ingestion suppressed

4 -- meat ingestion suppressed

5-- milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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S•mmary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDCIW-PROB.RAD

Contaminated Zone Dimensions

Area: 4000.00 square meters

Thickness: 2.72 meters

Cover Depth: 1.51 meters

Initial Soil Concentrations, pCi/g

Pa-231 1.300E-01

Ra-226 3.100E-01

Th-228 5.OOkE-02

Th-230 1.560Ek00

Th-232 5.0OkE-02

U-234 1.368E+02

U-235 7.310E+00

U-236 3.270E+00

U-238 1.416E+02

Total Dose TDOSE(t), mrem/yr

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

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O.D0D0E00 1.000E00 3.OkE+00 1.0kOlE+01 3.SS0E+01 1.lO0E+02 3.00-E+02 1OkOE+03

TDOSE(t): 6.133E-08 5.246E-08 4.563E-08 5.727E-08 9.074E-08 1.942E-07 1.689E-06 5.798E-03

M(t): 2.453E-09 2.099E-09 1.825E-09 2.291E-09 3.629E-09 7.770E-09 6.754E-08 2.319E-04

Maximum TDOSE(t): 5.798E-03 mrem/yr at t = 1.ODOk+03 years
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Summary MTW Pond C industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW POND_C_ IW-PROB.RAD

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

As srem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 5.812E-14 0.0000

Ra-226 2.093E-08 0.3413

Th-228 3.578E-08 0.5834

Th-230 2.286E-11 D.0004

Th-232 2.958E-10 0.0048

U-234 6.022E-15 0.000

U-235 2.369E-14 0.0000

U-236 2.495E-19 0.0000

U-238 4.300E-09 0.0701

Total 6.133E-08 1.0000

Inhalation

arem/yr tract.

O.O00E+00 0.0000

0.000E00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOEs00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr tract.

0.0000+00 0.0000

0.000EO)O 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

nirem/yr tract.

0.000E+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.000E0.0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

nrem/yr tract.

0.000E+00 0.0000

0000E0+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0005E00 0.0000

0.000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk Soil

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.0000+00 00.000

0.000E+00 0.0000

00000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

inrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

OO00E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr tract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.0000+00 0.0000

Th-230 0.00OE+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.0000+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total O.O000+0 0.0000

Fish Radon Plant Meat Milk

mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0005E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr tract.

5.812E-14 0.0000

2.093E-08 0.3413

3.578E-08 0.5834

2.286E-01 0.0004

2.958E-10 0.0048

6.022E-15 0.0000

2.369E-14 0.0000

2.495E-19 0.0000

4.300E-09 0.0701

6.133E-08 1.0000

*San of all water independent and dependent pathways.
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Summary : MWW Pond C Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_POND_C_ W-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 0.000*E00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide inrem/yr tract.

Pa-231 1.418E-13 0.0000

Ra-226 2.113E-08 0.4028

Th-228 2.514E-08 0.4792

Th-230 6.923E-11 0.0013

Th-232 1.765E-09 0.0336

U-234 4.252E-14 0.0000

U-235 2.426E-14 0.0000

U-236 3.272E-18 0.0000

U-238 4.357E-09 0.0831

Total 5.246E-08 1.0000

Inhalation

orem/yr tract.

0.000*E00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr Eract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

O.O00*O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr Eract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr Eract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E0 00 0.0000

0.000E+00 0.0000

Milk

mrem/yr Eract.

0.000E+00 0.0000

0.000E000 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000O*00 0.0000

0.000*E00 0.0000

O.O100E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide rem/yr Eract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 O.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr Eract.

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon

nrem/yr Eract.

0.0000+00 0.0000

0.000E+00 0.0000

0.000÷000 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.000Eý00 0.0000

0.000E000 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

Plant

mrem/yr Eract.

O.O00E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Meat

mrem/yr Eract.

O.O00E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr Eract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathwaysn

mrem/yr Eract.

1.418E-13 0.0000

2.113E-08 0.4028

2.514E-08 0.4792

6.923E-00 0.0013

1.765E-09 0.0336

4.252E-14 0.0000

2.426E-14 0,0000

3.272E-18 0.0000

4.357E-09 0.0831

5.246E-08 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\OSERFILES\MTW\MTW PONDCIW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrel/yr fract.

Pa-231 3.072E-13 0.0000

Ra-226 2.154E-08 0.4721

Th-228 1.241E-08 0.2720

Th-230 1.649E-10 0.0036

Th-232 7.032E-09 0.1541

U-234 2.292E-13 0.0000

u-235 2.574E-14 0.0000

U-236 3.077E-17 0.0000

U-238 4.475E-09 0.0981

Total 4.563E-08 1.0000

Inhalation

mrern/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.0S00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

3.000E+00 0.0000

0.000E+00 0.0000

Radon

mrel/yr tract.

0.000+E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.O00E,00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O0OE+O0 0.0000

Plant

mrer/yr fract.

O.O00+O00 0.1000

0.O000E00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

Meat

crem/yr fract.

0.000E+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000O+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

Soil

srea/yr fract.

0. 000E+00

0.000E+00

0.000E+00

0.0000+00

0. 000E+00

0.0000+00

0.000E+00

0.010E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00

0.000E+00

0.O00E+00

0.0000E+0

0,O0OEr00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.0000

0.0000

0,0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E0O 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 1.000E+00 0.0000

U-236 0.000E+00 0.0000

u-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0. 0ODE000 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

,O0SE+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.0000+00 0.0000

0.000E00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

S.SOO0E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000oE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways-

mren/yr fract.

3.072E-13 0.0000

2.154E-08 0.4721

1.241E-08 0.2720

1.6490-10 0.0036

7.032E-09 0.1504

2.292E-13 0.0000

2.574E-14 0.0000

3.077E-17 0.0000

4.475E-09 0.0981

4.563E-08 1.0000

*Sum of all water independent and dependent pathways.
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Summary : MTW Pond C Industrial Worker - Probabilistic Run

File : C:\RESRADPAMILY\RESRAD\6.5\ USERFILES\MTW\MTWPOND_C_ IW-PROB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Wi) and Pathways 1p)

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 8.676E-13 0.0000

Pa-
2 2

6 2.304E-08 0.4022

Th-228 1.050E-09 0.0183

Th-230 5.320E1-0 0.0093

Th-232 2.774E-08 0.4843

U-234 2.200E-12 0.0000

u-235 3.447E-14 0.0000

u-236 4.439E-16 0.0000

u-238 4.912E-09 0.0858

Total 5.727E-08 1.0000

Inhalation

trem/yr fract.

0.001E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mnem/yr fract.

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

Plant

mrem/yr fract.

0.010100 0.0000

0.000E+00 0.0000

0.00*E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0,000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Milk

nrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OO001E+00 0.0000

0.000E+00 0.0000

0.000E100 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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

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

Water Dependent Pathways

Water
Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E100 0.0000

Th-228 0.000E+00 0.0000

Th-230 0,000E+00 0.0000

Th-232 0.000*E00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E100 0.0000

U-238 1.000E+00 0.00000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0001E00 0.0000

0.000E+00 0.0000

O.0000E+0 0.0000

0.000E+00 0.0000

0.000E100 0.0000

0.000=E00 0.0000

O.00(E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,000E100 0.0000

0.000E+00 0.0000

0.000=E00 0.0000

O.001E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.008E+00 0.0000

Plant

crem/yr fract.

O.000E+00 0.0000

O.O00E+00 0.0000

0,000E+00 0.0000

O,000E+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

O.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.O000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

Milk All Pathways*

mrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00

0.000E100

0. OlOO 110

0.000E+00

0.000E+00

0.000E100
O.O00E+QO
0.000E+00

0.0001*00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0 0. 000

8.676E-13

2.304E-08

1.050E-09

5.320E-10

2.774E-08

2.200E-12

3.447E-14

4.439E-16

4.912E-09

0.0000

0.4022

0.0183

0.0093

0.4843

0.0000

0.0000

0.0000

0.0858

0.000=E00 0.0000 5.727E-08 1.0000

*Sum of all water independent and dependent pathways.
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Simmary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDCIW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E001 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 2.377E-12 0.0000

Ra-226 2.791E-08 0.3076

Th-228 9.040E-13 0.0000

Th-230 1.903E-09 0.0210

Th-232 5.449E-08 0.6005

U-234 2.271E-11 0.0003

u-235 9.276E-14 0.0000

U-236 3.553E-15 0.0000

u-238 6.409E-09 0.0706

Total 9.074E-08 1.0000

Inhalation

nrem/yr fract.

0.000E0 00 0.0000

0.0000E00 0.0000

0.000-E00 0.0000

0.0000E00 0.0000

0.000E10 0 0.0000

0.0l00E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000*0 0.0000

Radon

mrem/yr fract.

0.0000E00 0.0000

0.0000E00 0.0000

0.000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,0O00E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrern/yr fract.

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O000E+0 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000*+00 0.0000

Milk

mrem/yr fract.

Soil

mrem/yr fract.

0.000E+00

0. 000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

O.000E+00

0.0000

0.0000

0.0000

0.10000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000E00

0.000E+00

0.000E+00

0. OOOE.OO0. 0000+00
0.000E+00

0.000E+00
O.O00E+O0

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0 .00E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways 1p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.00OE+00 0.0000

U-234 0.000*E00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0,0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Radon Plant Meat Milk

mrem/yr

0.O00E+00

0.000E+00

0.000E+00

0. 0000E00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000*E+00

0.O0000+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.O000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.0OOE+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O000E00 0.0000

All Pathways'

mrem/yr fract.

2.377E-12 0.0000

2.791E-08 0.3076

9.040E-13 0.0000

1.903E-09 0.0210

5.449E-08 0.6005

2.271E-Il 0.0003

9.276E-14 0.0000

3.553E-15 0.0000

6.409E-09 0.0706

9.074E-08 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond C Industrial Worker - Probabilistiu Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDC IW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr tract.

Pa-231 8.685E-12 0.0000

Ra-226 5,462E-08 0.2812

Th-228 1.694E-23 0.0000

Th-230 1.302E-08 0.0670

Th-232 1.098E-07 0.5654

U-234 5.012E-I0 0.0026

U-235 9.327E-13 0.0000

u-236 2.940E-14 0.0000

U-238 1.626E-08 0.0837

Total 1.942E-07 1.0000

Inhalation

mrem/yr tract.

0.000E+00 0.0000

0.0000+00 0.0000

0.OOOE+O0 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,O00E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

nrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr tract.

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOE+00 0.0000

0.OOE+00 0.0000

0.000E+00 0.0000

0.O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk Soil

mrem/yr tract. rnrem/yr tract.

0.000E+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0. 0000

0.0000

0.0000

0.0000

0.0000

0,0000

0.0000

0.0000

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.00OE+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract.

Pa-231 0.0000+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.0000+00 0.0000

U-234 0,000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.0000+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.1000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+010 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0,000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O000+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.100E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,000E+00 0.0000

O.O00E+00 0.0000

0.0O0E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

All Pathways-

mrem/yr tract.

8.685E-12 0.0000

5.462E-08 0.2812

1.694E-23 0.0000

1.302E-08 0.0670

1.098E-07 0.5654

5.012E-10 0.0026

9.327E-13 0.0000

2.9400-14 0.0000

1.626E-08 0.0837

1.912E-07 1.0000

*Sum of all water independent and dependent pathways,
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Summary : MTW Pond C Industrial Worker - ProbabiListic Run

File C:\REOSRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDCIW-PROG.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E.02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 1.189E-10 0.0001

Ra-226 3.720E-07 0.2203

Th-228 0.000*E00 0.0000

Th-230 3.154E-07 0.1868

Th-232 7.339E-07 0.4346

U-234 3.415E-08 0.0202

U-235 4.562E-11 0.0000

U-236 5.406E-13 0.0000

U-238 2.331E-07 0.1380

Total 1.689E-06 1.0000

Inhalation

nrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

O.O00E+00 0.0000

Radon

mrea/yr tract.

0.000E000 0.0000

0.000.E00 0.0000

0.000Eý00 0.0000

0.000.E00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0,000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0,0000

Plant

mrem/yr fract.

O.O00E,00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000:E00 0.0000

0.000E-00 0.0000

0.O00E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0,0000

0.O000+00 0.0000

O.O000ý00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr ftact.

0.000E+00 0,0000

0.0000+00 0,0000

O.O00+O00 0,0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

O.O000ý00 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide arem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000+0)0 0.0000

Th-228 0.000Z+00 0,0000

Th-230 0.000.E00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+0O 0.0000

U-238 0.000E+00 0.0000

Total 0.000.E00 0.0000

Fish

mrem/yr tract.

0.000E+00 0.0000

0.000.+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

O.O00E+00 0.0000

-0.000E+00 0.0000

O.ODE+O0 0.0000

0.000E+00 0.0000

0.000E000 0.0000

Radon

mrem/yr fract.

0.00DE+00 0.0000

0.0000+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.O000E00 0.0000

0.000E+00 0.0000

Plant

* arem/yr Eract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

.)000E+00 0.0000

0.000E0 00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E,00 0.0000

Milk All Pathways.

mrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

O.OOOE+O0

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.189E-10 0.0001

3.720E-07 0.2203

0.000E+00 0.0000

3.154E-07 0.1868

7.339E-07 0.4346

3.415E-08 0.0202

4.562E-11 0.0000

5.406E-13 0.0000

2.331E-07 0.1380

0.000E+00 0,0000 1.689E-06 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond C Industrial Worker - Probabilistic Run

File C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDC IW-PROB.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 1.507E-06 0.0003

Ra-226 3.092E-04 0.0533

Th-228 0.000E+00 0.0000

Th-230 1.718E-03 0.2963

Th-232 6.339E-04 0.1093

0-234 4.920E-04 0.0849

0-235 5.934E-06 0.0010

U-236 9.789E-10 0.0000

U-238 2.637E-03 0.4548

Total 5.798E-03 1.0000

Inhalation

mrem/yr tract.

0.0000+00 0.0000

O,00E+.00 0.0000

0.000E+00 0.0000

O.O000+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

Radon

mrem/yr tract.

0.000-E00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000g+00 0.0000

0.0000+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

O.O00+O00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

Meat

nrem/yr fract.

0.000E+00 0.0000

0.0000+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

Soil

0.000E+00

0.000E+00

0.000E+00

0. 000OE+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

O.O00E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At r = 1.000E003 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 1.505E-07 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.0000+00 0.0000

Th-232 0.000E+00 0.0000

0-234 0.0000+00 0.0000

U-235 9.083E-08 0.0000

U-236 0.0O0E+00 0.0000

U-238 0.000E+00 0.0000

Total 2.413E-07 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.0000E00 0.0000

0.000+O00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.0OOE+00 0.0000

0.00o0+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon Plant

mrem/yr fract. mrem/yr fract.

0.0O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.0010+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

All Pathways-

mrem/yr fract.

0.O00E+00

01.000E+00
0.0000+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.658E-06

3.092E-04

0.000E+00

0.718E-03

6.339E-04

4.920E-04

6.1025E-06

9.789E-10

2.637E-03

0.0003

0.0533

0.0000

0.2963

0.1093

0.0849

0.0010

0.0000

0.4548

0.000E+00 0.0000 5.799E-03 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pood C Industrial Worker - Probabilistic Run

File : C:\RESRADFAMILY\RESRAD\6.5\UOERFILES\MTW\MTW_POND_C_1W-PRO0.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,t) At Time in Years {mrem/yr)/(pCi/g)

(i) (j) Fraction 0,000E00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.0000,03

Pa-231 Pa-231 1.000E+00 1.242E-13 1.262E-13 1.302E-13 1.453E-13 1.988E-13 5.951E-13 1.365E-11 7.902E-07

Pa-231 AC-227+D 1.000E*00 3.228E-13 9.648E-13 2.233E-12 6.529E-12 1.809E-11 6.621E-11 9.013E-I0 1.196E-05

Pa-231 ZDSR(j) 4.470E-13 1.091E-12 2.363E-12 1.674E-12 1.829E-11 6.681E-11 9.149E-10 1.2750-05

Ra-226+D Ra-22
6
.D 1.000E'00 6.752E-08 6.817E-08 6.949E-08 7.432E-08 9.003E-08 1.762E-07 1.200E-06 9.973E-04

Ra-22
6
'D Pb-210.D 1.000E+00 1.895E-16 5.669E-16 1.315E-15 3.870E-15 1.086E-14 3.940E-14 4.502E-13 5.960E-09

Ra-226+D ODSR(j) 6.152E-08 6.817E-08 6.949E-08 7.432E-08 9.003E-08 1.762E-07 1.200E-06 9.973E-04

Th-228+D Th-228+D 1.00OE+00 7.1155E-07 5.028E-07 2.483E-07 2.100E-08 1.808E-11 3.388E-22 1.000E+00 + .000E+00

Th-230 Th-230 1.010E+00 7.632E-23 7.849E-23 8.302E-23 1.010E-22 1.770E-22 1.260E-21 3.434E-19 1.148E-10

Th-230 Ra-226+D 1.00±E+00 1.466E-11 4.438E-11 1.057E-10 3.410E-10 1.220E-09 8.343E-09 2.022E-07 1.101E-03

Th-230 Pb-210+D 1.010E+00 2.747E-20 1.927E-19 1.023E-18 9.329E-18 8.416E-17 1.323E-15 6.583E-14 6.161E-09

Th-230 EDSR(j) 1.466E-11 4.438E-11 1.057E-10 3.410E-10 1.220E-09 8.343E-09 2.022E-07 1.101E-03

Th-232 Th-232 1.000E+00 2.675E-25 2.760E-25 2.937E-25 3.654E-25 6.820E-25 6.057E-24 3.106E-21 9.477E-12

Th-232 Ra-228+D 1.010E+00 3.892E-10 1.120E-09 2.390E-09 5.426E-09 9.413E-09 2.306E-08 2.781E-07 1.693E-03

Th-232 Th-228+D 1.000E+00 5.528E-09 3.418E-08 1.383E-07 5.494E-07 1.080E-06 2.174E-06 1.440E-05 1.098E-02

Th-232 ZDSR(j) 5.917E-09 3.530E-08 1.406E-07 5.548E-07 1.090E-06 2.197E-06 1.468E-05 1.268E-02

U-234 0-234 1.000E+00 4.350E-24 4.471E-24 4.723E-24 5.721E-24 9.892E-24 6.727E-23 1.608E-20 3.398E-12

U-234 Th-230 1.000E+00 3.449E-28 1.060E-27 2,609E-27 9.465E-27 4.736E-26 1.048E-24 7.269E-22 4.961E-13

U-234 Ra-226+D 1.000E+00 4.401E-17 3.107E-16 1.675E-15 1.608E-14 1.660E-13 3.663E-12 2.496E-10 3.596E-06

3-234 Pb-210+D 1.000E+00 6.195E-26 9.331E-25 1.099E-23 3.015E-22 8.214E-21 4.676E-19 7.422E-17 1.9700-11

U-234 EDSR(j) 4.401E-17 3.107E-16 1.675E-15 1.608E-14 1.660E-13 3.663E-12 2.496E-10 3.596E-06

0-235+D U-235+5 1.000E+00 3.237E-15 3.299E-15 3.427E-15 3.914E-15 5.721E-15 2.161E-14 9.636E-13 5.705E-07

U-235+D Pa-231 1.000E100 1.318E-18 4.008E-18 9.646E-18 3.229E-17 1.283E-16 1.267E-15 8.709E-14 1.6910-08

U-235+D Ac-227+D 1.000E+00 2.286E-18 1.602E-17 8.493E-17 7.694E-16 6.840E-15 1.047E-13 5.191E-12 2.368E-07

U-235+D ED0R(j) 3.240E-15 3.319E-15 3.521E-15 4.715E-15 1.269E-14 1.276E-13 6.241E-12 8.2420-07

U-236 U-236 1.000E+00 7.713E-25 7.932E-25 8.389E-25 1.020E-24 1.786E-24 1.267E-23 3.417E-21 1.101E-12

U-236 Th-232 1.000E+00 6.629E-36 2.043E-35 5.061E-35 1.877E-34 1.000E-33 2.759E-32 3.599E-29 2.239E-19

U-236 Ra-228+D 1.000E+00 6.469E-21 4.422E-20 2.220E-19 1.687E-18 1.048E-17 9.707E-17 3.154E-15 3.986E-11

0-236 Th-228+D 1.000E+00 6.982E-20 9.563E-19 9.189E-18 1.341E-16 1.076E-15 8.895E-15 1.622E-13 2.584P-10

0-236 ZDSR(j) 7.629E-20 1.001E-18 9.411E-18 1.357E-16 1.087E-15 8.992E-15 1.653E-13 2.994E-10

U-238 U-238 5.400E-05 0.0000E00 0.000E+00 0.000E+00 0.000E+00 1.000E+00 0.000E+00 5.045E-44 1.833E-24

U-238+D 0-238+D 9.999E-01 3.037E-11 3.078E-11 3.161E-11 3.469E-11 4.526E-11 1.149E-10 1.646E-09 1.862P-05

U-238+D 0-234 9.999E-01 6.198E-30 1.906E-29 4.702E-29 1.717E-28 8.762E-28 2.076E-26 1.751E-23 2.3420-14

U-238+D Th-230 9.999E-01 3.267E-34 2.341E-33 1.305E-32 1.414E-31 2.063E-30 1.528E-28 3.314E-25 8.5160-16

U-2380D Ra-226+D 9.999E-01 3.121E-23 4.723E-22 5.621E-21 1.602E-19 4.821E-18 3.565E-16 7.621E-14 4.2690-09

U-238+D Pb-210+D 9.999E-01 3,519E-32 1.097E-30 2.797E-29 2.289E-27 1.865E-25 3.805E-23 2.062E-20 2.254F-14

U-238+D 0DSR(j) 3.037E-11 3.078E-11 3.161E-11 3.469E-11 4.526E-11 1.149E-10 1.646E-09 1.8630-05

The DSR includes c ions from associated (half-life 4 180 days) daughters.
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Summary : MTW Pond C Industrial Worker - Probabilistic Run

File : C:\RESRADFAMILY\RESRAD\6.5\USERF1LES\MTW\MTWRPOND0C0IW-PROB.RAD

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

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

Nuc i ide

(i)

Pa-231

Ra-226

Th-228

Th- 230

Tbh-232

U-234

U-235

U-236

U-238

t= 0.000E000

-4.723E+10

3.703E+08

3.494E+07

-2.018E+10

1.097E+05

-6. 24 70E 09

"2.161E+06

-6.460E+07

'3.361E+05

1.000E+00

"4.723E+10

3.667E+08

4.972E+07

-2.018E+10

"1.097E+05

'6.247E+09

"2. 161E+06

*6. 468E+07

'3. 361E+05

3. 000E+00

'4.723E+10

3.598E+08

1.007E008

'2.018E*10

'1.097E005

'6. 247E+09

'2.161E+06

-6.468E+07

'3.361E+05

1.000E+00

'4.723E+l0

3.364E+08

1.191E009

'2.018E+10

'1.097E005

'6.247E+09

'2.161E+06

'6. 468E+07

'3.361E+05

3.000+E01

'4.723E+10

2.777E008

1.383E+12

'2. 018E+10

'I. 097E+05

"6.247E009

'2.161E+06

'6.468E+07

'3 361E+05

1.000E+02

'4.723E+10

1.419E+08

'8.195E014

2.996E+09

S1.097E+05

'6.247E+09

'2.161E006

'6.468E+07
'3.3610+05

3.}000E+02

2.732E+10

2.083E+07

'8.195E+14

1.237E+08

'I.097E+05

'6.247E+09

'2.161E+06

'6.4 68E+07

*3.361E+05

1.000E+03

1.961E+06

2.507E+04

'8.195E+14

2 270E+04

1.972E+03

6.953E+06
'2.1610±06

6. 468E+07

3. 361E+05

'At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g1

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

at tmin = time of minimum single radionuclide soil guideline

and at lmax = time of maximum total dose = I.O0OE+03 years

Nuclide Initial

(i) (pCi/g)

Pa-231 1.300E-01

Ra-226 3.100E-01

Th-228 5.000E-02

Th-230 1.560E+00

Th-232 5.000E-02

U-234 1.368E+02

U-235 7,310E+00

u-236 3.270E+00

0-238 1,416E+02

tmin DOSR(i,tmin) G(i,tmin)

(years)

1.000E+03

1.000E+03

0.O00E+00

1.0000±03
1.000E003

1.000E+03

1.000E+03

0.000±E03

1.000E+03

(pCi/g)

1,275E-05 1.961E+06

9.973E-04 2.507E+04

7.155E-07 3.494E+07

1.101E-03 2.270E+04

1.268E-02 1.972E+03

3.596E-06 6.953E+06

8.242E-07 '2.161E+06

2.994E-10 '6.468E+07

1.863E-05 '3.361E+05

DSR(i,tmax) G(i,tmax)

(pCi/g)

1.275E-05 1.961E+06

9.973E-04 2.507E+04

0.000E+00 '8.195E014

1.101E-03 2.270E+04

1.268E-02 1.972E+03

3.596E-06 6.953E+06

8.242E-07 '2.161E006

2.994E-10 '6.408E+07

1.863E-05 '3.361E+05

'At specific activity limit
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Summary MTW Pond C Industrial Worker - Probabilistic Run

Filý C:\RESRADPFAMILY\RESRAD\6.5\USERFILES\MTW\mlTW_PONDCIW-PROB.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(j) (i)

Pa-231 Pa-
2 3

1 1.000+O00

Pa-231 U-235 1.000E100

Pa-231 ZDOSE(j)

Ac-227

AC-227

Ac-227

Ra-22 6

Ra-226

Ra-226

Ra-22 6

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Th-228

Th-228

Th-228

Th-228

Pa-231 1.000E+00

U-235 1.000'E00

0OSE0(j)

Ra-226 1.000E+00

Th-230 1.000E+00

U-234 1.000E+00

U-238 9.999E-01

0DOSE(j)

Ra-226 1.000E+00

Th-230 1.000E+00

U-234 1.000E+00

U-238 9.999E-01

ZDOSE(j)

Th-228 1.000E+00

Th-232 1.000-E00

U-236 1.000E+00

DOSE (j)

DOSE(j,t), mrem/yr

t= 0.000'E00 1.000E+00 3.000E+00 l.OO0Er01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

1.615E-14 1.640E-14 1.693E-14 1.889E-14 2.584E-14 7.736E-14 1.775E-12 1.027E-07

9.632E-18 2.930E-17 7.051E-17 2.360E-16 9.379E-16 9.260E-15 6.366E-13 1.236E-07

1.616E-14 1.643E-14 1.700E-14 1.912E-14 2.678E-14 8.662E-14 2.412E-12 2.263E-07

4.197E-14 1.254E-13 2.903E-13 8.481E-13 2.351E-12 8.608E-12 1.172E-10 1.555E-06

1.671E-17 1.171E-16 6.208E-16 5.625E-15 5.000E-14 7.655E-13 3.794E-11 1.731E-06

4.1981-14 1.255E-13 2.909E-13 8.544E-13 2.401E-12 9.373E-12 1.551E-10 3.286E-06

2.093E-08 2.113E-08 2.154E-08 2.304E-08 2.791E-08 5.462E-08 3.720E-07 3.092E-04

2.286E-11 6.923E-11 1.649E-10 5.320E-10 1.903E-09 1.302E-08 3.154E-07 1.718E-03

6.022E-15 4.252E-14 2.292E-13 2.200E-12 2.271E-11 5.012E-10 3.415E-08 4.920E-04

4.419E-21 6.687E-20 7,958E-19 2.268E-17 6.826E-16 5.048E-14 1.079E-11 6.044E-07

2.095E-08 2.120E-08 2.171E-08 2.357E-08 2.984E-08 6.814E-08 7.215E-07 2.520E-03

5.875E-17 1.757E-16 4.076E-16 1.200E-15 3.367E-15 1.221E-14 1.396E-13 1.848E-09

4.286E-20 3.006E-19 1.597E-18 1.455E-17 1.313E-16 2.065E-15 1.027E-13 9.6121-09

8.477E-24 1.277E-22 1.503E-21 4.126E-20 1.124E-18 6.399E-17 1.016E-14 2.695E-09

0.000E+00 1.553E-28 3.960E-27 3.2411-25 2.640E-23 5.386E-21 2.919E-18 3.192E-12

5.879E-17 1.760E-16 4.092E-16 1.214E-15 3.499E-15 1.434E-14 2.524E-13 1.416E-08

3.578E-08 2.514E-08 1.241E-08 1.050E-09 9.040E-13 1.694E-23 0.000E100 0.000E+00

2.764E-10 1.709E-09 6.913E-09 2.7471-08 5.402E-08 1.087E-07 7.200E-07 5.492E-04

2.283E-19 3.127E-18 3.005E-17 4.384E-16 3.519E-15 2.909E-14 5.302E-13 8.449E-10

3.605E-08 2.685E-08 1.933E-08 2.852E-08 5.402E-08 1.087E-07 7.200E-07 5.492E-04

Th-230 Th-230 1.000E+00

Th-230 U-234 1.000'E00

Th-230 U-238 9.999E-01

Th-230 DOSE(j)

Th-232 Th-232 1.000E000

Th-232 U-236 1.000E+00

Th-232 2DOSE(j)

Ra-228 Th-232 1.000E+00

Ra-228 U-236 1.000E+00

Ra-228 2DOSE(j)

U-234 U-234 1.000E+00

U-234 U-238 9.9991-01

U-234 2DOSE(j)

U-235 U-235 1.000rE00

U-236 U-236 1.OOOr00O

U-238 U-238 5.400E-05

U-238 U-238 9.999E-01

U-238 DOSE(0 )

1.191E-22 1.224E-22 1.295E-22 1.576E-22 2.761E-22 1.966E-21 5.358E-19 1.791E-10

4.720E-26 1.450E-25 3.571E-25 1.295E-24 6.480E-24 1.433E-22 9.947E-20 6.788E-1I

0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.920E-28 2.163E-26 4.691E-23 1.206E-13

1.191E-22 1.226E-22 1.299E-22 1.589E-22 2.826E-22 2.109E-21 6.353E-19 2.471E-10

1.338E-26 1.380E-26 1.469E-26 1.827E-26 3.410E-26 3.029E-25 1.553E-22 4.739E-13

0.000E+00 0.000E+00.000E+00 0.000E+00 0.0O0E+00 0.O00E+00 1.177E-28 7.321E-19

1.338E-26 1.380E-26 1.469E-26 1.827E-26 3.410E-26 3.029E-25 1.553E-22 4.739E-13

1.946E-11 5.599E-11 1.195E-10 2.713E-10 4.706E-10 1.153E-09 1.390E-08 8.464E-05

2.115E-20 1.446E-19 7.258E-19 5.517E-18 3.427E-17 3.174F-16 1.032E-14 1.303E-10

1.946E-11 5.599E-11 1.195E-10 2.713E-10 4.706E-10 1.153E-09 1.390E-08 8.464E-05

5.953E-22 6.118E-22 6.462E-22 7.828E-22 1.354E-21 9.204E-21 2.201E-18 4.650E-10

8.774E-28 2.699E-27 6.657E-27 2.43]E-26 1.241E-25 2.940E-24 2.480E-21 3.316E-12

5.953E-22 6.118E-22 6.462E-22 7.828E-22 1.354E-21 9.207E-21 2.203E-18 4.683E-10

2.366E-14 2.411E-14 2.505E-14 2.861E-14 4.182E-14 1.580E-13 7.044E-12 4.171E-06

2.522E-24 2.594E-24 2.743E-24 3.337E-24 5.840E-24 4.142E-23 1.117E-20 3.600E-12

0.000E+00 0.O000E00 0.000E+00 0.000E+00 0.000E100 O.00OE+00 0.000E+00 2.595E-22

4.300E-09 4.357E-09 4.475E-09 4.912E-09 6.409E-09 1.626E-08 2.331E-07 2.637E-03

4.3001-09 4.357E-09 4.475E-09 4.912E-09 6.409E-09 1.626E-08 2.331E-07 2.637E-03

THF(i) is the thread fraction of the parent nuclide.
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Summary : MTW Pond C Industrial Worker - Probabilistic Run

File : C:\RESRADOFAMI7LY\6R5SRAD\6.5\USERFILES\MTW\MTW__PONDC-_ IW-PROB. RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)
Ci) Ii) t

Pa-231 Pa-231 1.000E+OS

Pa-231 0-235 1.060E+00
Pa-231 ZS(j):

Ac-227

Ac-227

Ac-227

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

S Th-228

Th-228

Th-228

Th-228

Pa-231

0-23 5
ES (j):

Ra-226

Th-230

U-234

U-238
Es~j) :

Ra-226

Th-230

U-234

U-238
ES (j ) :

Th-228

Th-232

0-236

ES(j):

S.000E+00

I.000E,00

I OOOE-*00

S. 000E±00

I .00E 00

1. OOOE+00

9. 999E-01

1.00E+00

I .1000E+00

I . OO0Enl0l

9. 999E-01

I . OOOE+00

1. 000E+00

1. 000E+00

1.000*E00

1. 00OE+800

9. 999E-01

1 O00E+00

IO. 0OE+00

1 . 10OE+00

1. 000E+00

1, OOOE 00

9. 999E-01

S(j,t), pCi/g

0.00OEfO 1.OOOEf-00 3.OOOE+00 1.000E001 3.0000+01 1.000Er02 3.OOOE+02 1.OOOE+03

1.300E-01 1.296E-01 1.293E-01 1.278E-01 1.234E-01 1.093E-01 7.727E-02 2.295E-02

0.000E±00 1.544E-04 4.616E-04 1.520E-03 4.406E-03 1.302E-02 2.767E-02 2.759E-02

1.300E-01 1.299E-01 1.298E-01 1.293E-01 1.278E-01 1.223E-01 1.049E-01 5.054E-02

0.OOOE+00 4.061E-03 1.174E-02 3.442E-02 7.356E-02 9.802E-02 7.160E-02 2.127E-02

0.000E±00 2.430E-06 2.130E-05 2.165E-04 1.535E-03 8.663E-03 2.314E-02 2.482E-02

0.OOOE,00 4.064E-03 1.176E-02 3.464E-02 7.509E-02 1.067E-01 9.474E-02 4.608F-02

3.100E-01 3.095E-01 3.085E-01 3.049E-01 2.950E-01 2.626E-01 1.885E-01 5.904E-02

0.6000+00 6.753E-04 2.022E-03 6.702E-03 1.976E-02 6.224E-02 1.595E-01 3.277E-01

l.006E+00 2.665E-07 2.393E-06 2.638E-05 2.321E-04 2.385E-03 1.724E-02 9.382E-02

0.OOOE±00 2.606E-13 7.025E-12 2.586E-10 6.860E-09 2.390E-07 5.438E-06 1.152E-04

3.IOOE-0l 3.102E-01 3.LO5E-01 3.116E-01 3.150E-01 3,273E-01 3.652E-01 4.807E-01

S.OOOE+00 9.476E-03 2.750E-02 8.177E-02 1.807E-01 2.565E-01 1.934E-01 6.059E-02

0.OOOE+00 1.039E-05 9.143E-05 9.415E-04 6.913E-03 4.308E-02 1.420E-01 3.149E-01

0.OOOE+00 2.740E-09 7.270E-08 2.535E-06 5.815E-05 1.328E-03 1.402E-02 8.826E-02

0.OOOE+00 2.013E-15 1.608E-13 0.891E-I1 1.342E-09 1.112E-07 4.022E-06 1.045E-04

0.000E 00 9.486E-03 2.759E-02 8.271E-02 1.877E-01 3.009E-01 3.495E-01 4.638E-01

5.OOOE-02 3.480E-02 1.686E-02 1.335E-03 9.515E-07 9.198E-18 0.000E+00 O.000E+00

0.000E+00 9.316E-04 6.208E-03 2.810E-02 4.756E-02 4.949E-02 4.948E-02 4.943E-02

0.OOOE+00 1.042E-12 2.244E-il 4.211E-10 3.032E-09 1.318E-08 3.639E-08 7.6020-08

5.000E-02 3.573E-02 2.307E-02 2.944E-02 4.757E-02 4.949E-02 4.948E-02 4.943E-02

1.560E+00 1.560E+00 1.560E+00 1.560E+00 1.560E+00 1.558E+00 1.555E+00 1.544E+00

0.000E+00 1.231E-03 3.686E-03 1.221E-02 3.601E-02 1.131E-01 2.883E-01 5.849F-01

0.0O0E+0 0 1.805E-09 1.623E-08 1.795E-07 1.596E-06 1.699E-05 1.358E-04 1.038E-03

1.560E+00 1.561E+00 1.564E0 00 1.572E+00 1.596E+00 1.672E+00 1.844E+00 2.130E+00

5.000E-02 5.000E-02 5.000E-02 5.000E-02 5.000E-02 4.999E-02 4.998E-02 4.993E-02

0.000E000 1.612E-10 4.827E-10 1.599E-09 4.717E-09 1.483E-08 3.783E-08 7.712E-08

5.000E-02 5.000E-02 5.000E-02 5.000E-02 5.000E-02 4.999E-02 4.998E-02 4.993E-02

O.0000E00 5.675E-03 1.515E-02 3.485E-02 4.821E-02 4.949E-02 4.948E-02 4.943E-02

0.0O00E00 9.335E-12 7.762E-1 6.694E-10 3.441E-09 1.356E-08 3.666E-08 7.610E-08

0.0000E00 5.675E-03 1,515E-02 3.485E-02 4.821E-02 4.949E-02 4.948E-02 4.943E-02

1.368E+02 1.366E+02 1,361E+02 1.345E+02 1.300E+02 1.153E+02 8.177E+01 2.460E+01

0.000E+00 4.010E-04 1.201E-03 3.976E-03 1.171E-02 3.661E-02 9.195E-02 1.753E-01

1.368E0 02 1.366E+02 1.361E+02 1.345E0 02 1.300E+02 1.153E0 02 8.187E+01 2.478E+01

7.310E0 00 7.297Et00 7.273E0 00 7.186E+00 6.944E+00 6.159E+00 4.372E+00 1.318E+00

3.270E+00 3.264E+00 3.253E+00 3.214E+00 3.106E+00 2.755E+00 1.956E+00 5.696E-01

Th-230 Th-230

Th-230 U-234

Th-230 U-238

Th-230 ZS(j):

Th-232 Th-232

Th-232 U-236

Th-232 ZS(j):

Ra-228 Th-232

Ra-228 U-236

Ra-228 ZS(j):

U-234 U-234

U-234 0-238

U-234 2S(j):

0-235 U-235 1.000E00

U-236 U-236 1.000E+00

0-238 U-238 5.400E-05 7.645E-03 7.644E-03 7.642E-03 7.634E-03 7.613E-03 7.537E-03 7,324E-03 6.627E-03

U-238 0-238 9.999E-01 1.416E002 1.416E+02 1.415E002 1.414E+02 1.410E+02 1.396E+02 1.356E002 1.227E+02

U-238 0S(j): 1.416E+02 1.416E+02 1.415E+02 1.414E+02 1,410E+02 1.396E+02 1.356E+02 1.227E+02

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 8451.51 seconds
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File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_D_IW-PROR.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 12 & FGR 01

Menu Parameter

A-i

A-I

A-i

A-I

A-i

A-I

A-i

A-i

A-i

A-i

A-I

A-i

A-I

A-I

A-i

A-i

A-I

A-I

A-I

A-i

A-I

A-i

A-i

A-1

A-I

A-i

A-I

A-I

A-I

A-I

A-I

A-I

A-i

A-I

A-I

A-I

A-i

A-I

A-i

A-i

A-i

A-i

A-i

B-i

B-i

B-i

B-i

B-i

B-i

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Ac-227 (Source: FGR 12)

AC-228 (Source: FGR 12)

At-218 (Source: FGR 12)

Bi-210 (Source: FGR 12)

Bi-211 (Source: FGR 12)

Bi-212 Source: FGR 12)

Bi-214 (Source: FGR i2)

Fr-223 (Source: FGR 12)

Pa-231 (Source: FGR 12)

Pa-234 source: FGR 12)

Pa-234m Source: FOR 12)

Pb-210 (Source: FGR 12)

Pb-201 Source: FGR 12)

Pb-212 Source: FGR 12)

Pb-214 (Source: FGR 12)

Po-210 (Source: FGR 12)

Po-211 (Source: FGR 12)

Po-212 (Source: FGR 12)

Po-214 Source: FGR 12)

Po-215 (Source: FGR 12)

Po-216 (source: FGR 12)

Po-218 (Source: FGR 12)

Ra-223 (source: FGR 12)

Ra-224 (Source: FGR 12)

Ra-226 (Source: FGR 12)

Ra-228 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Rn-220 (Source: FGR 12)

Rn-222 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-228 (Source: FGR 12)

Th-230 (Source: FGR 12)

Th-231 (Source: FGR 12)

Th-232 (source: FGR 12)

Th-234 Source: FGR 12)

Tl-207 (Source: FGR 12)

Tl-208 (Source: FGR 12)

T1-210 (Source: no data)

U-234 (Source: FGR 12)

U-235 (Source: FGR 12)

U-236 (Source: FGR 12)

U-238 source: FGR 12)

Dose conversion factors for in•alation, mrem/pCi:

Ac-227+D

Pa-231

Pb-210+D

Ra-226+D

Ra-228+D

Current
Value#

4.950E-04

5.978E+00

5.847E-03

3.606E-03

2.559E-01

1.171E+00

9.808E+00

1.980E-01

1.906E-01

1.155E+01

8.967E-02

2.447E-03

3.064E-01

7.043E-01

1.341E+00

5.231E-05

4 4.764E-02

0.000E+00

5.138E-04

1.016E-03

1.042E-04

5.642E-05

6.034E-01

5.119E-02

3.176E-02

0.000E000

3.083E-01

2.298E-03

2.354E-03

5.212E-01

7.940E-03

1.209E-03

3.643E-02

5.212E-04

2.410E-02

1.980E-02

2.298E+01

0.000E+00

4.0170-04

7.211E-01

2.148E-04

1.031E-04

6.724E+00

1.280E+00

2.320E-02

8.594E-03

5.078E-03

Base Parameter

Case' Name

4.950E-04 DCFI( 1)

5.978E+00 DCFI( 2)

5.847E-03 DCFO( 3)

3.606E-03 DCFI( 4)

2.559E-01 DCFI( 5)

1.171E+00 DCFI( 6)

9.808E+00 DCFO( 7)

1.980E-01 DCFI( 8)

1.906E-01 DCFI( 9)

1.155E+01 DCFI( 10)

8.967E-02 DCFI( Ii)

2.447E-03 DCFi) 12)

3.064E-01 DCFO) 13)

7.043E-01 DCFO) 14)

1.341E000 DCF00 15)

5.231E-05 DCFI) 16)

4.764E-02 DCFi) 17)

0.000E+00 DCFI 108)

5.138E-04 DCFS) 19)

1.016E-03 DCFIO 20)

1.042E-04 DCFO) 21)

5.642E-05 DCFIO 22)

6.034E-01 DCFIO 23)

5.119E-02 DCFI) 24)

3.176E-02 DCFO) 25)

0.000E+00 DCFO( 26)

3.083E-01 DCFS( 27)

2.298E-03 DCFI( 28)

2.354E-03 DCFI( 29)

5.212E-01 DCFI( 30)

-7.940E-03 DCFO( 31)

1.209E-03 DCFO( 32)

3.643E-02 DCFO( 33)

5.212E-04 DCFO( 34)

2.400E-02 DCFT( 35)

1.980E-02 DCFI( 36)

2.298E+01 DCF0(137)

1-2.000E+00 I DCFO( 38)

4.017E-04 DCFI( 39)

7.211E-01 DCFO( 40)

2.148E-04 DCFO( 41)

1.031E-04 DCFI( 42)

6.700E+00 DCF2( 1)

1.280E+00 DCF2( 2)

1.360E-02 DCF2( 3)

8.580E-03 DCF2( 4)

4.770E-03 DCF2( 5)
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDD0IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Current Base Parameter

Value# Case* NameMenu Parameter

B-1

B-I

B-1

B-1

B-1

B-i

B-1

B-i

Th-228-D

Th-230

Th-232

U-234

U-235+D

U-236

U-238

U-238+D

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

D-1

D-1

D-1

D-i

D-1

D-I

D-1

D-1

D-1

D-1

D-1

D-1

D-1

Ac-227-D

Pa-231

Pb-210+D

Ra-2
2 6

+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-23510

U-236

U-238

U-238+D

Food transfer factors:

AC-227+D , plant/soil concentration ratio, dimensionless

Ac-227,D beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Ac-227+D milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Pa-231 plant/soil concentration ratio, dimensionless

Pa-231 beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Pa-231 milk/livestock-intake ratio, (pCi/L)i/pCi/d)

3.454E-01

3.260E-01

1.640E400

1.320E-01

1.230E-01

1.250E-01

1.180E-01

1.180E-01

1.480E-02

1.060E-02

7.276E-03

1 . 321E-03

1.442E-03

8.086E-04

5.480E-04

2.730E-03

2.830E-04

2.673E-04

2.690E-04

2.550E-04

2. 687E-04

2.500E-03

2.000E-05

2.000E-05

1.000E-02

5.000E-03

5.000E-06

1.000E-02

8.000E-04

3.000E-04

4.000E-02

1.000E-03

1.000E-03

4.081E-02

1.000E-03

I. 000E-03

1.000E-03

.O000E-04

5.000E-06

3. 420E-01

3.260E-01

1.640E400

1.320E-01

1.230E-Ri

1.250E-01

1.180E-01

1.180E-01

1.410E-02

1.060E-02

5.370E-03

1.320E-03

1.440E-03

3.960E-04

5.480E-04

2.730E-03

2.830E-04

2.660E-04

2.690E-04

2.550E-04

2.550E-04

2.500E-03

2.000E-05

2.000E-05

1.000E-02

5.000E-03

5.000E-06

1.OR0E-02

8.000E-04

3.000E-04

4.000E-02

1.000E-03

1.000E-03

4.000E-02

1.000E-03

1.000E-03

1.000E-03

1.000E-04

5.000E-06

DCF2(

DCF2(

DCF2(

DCF2(

DCF2(

DCF2

DCF2(

DCF2(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

6)

7)

8)

9)
00)

05)

12)

13)

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

ii)

12)

13)

D-34

D-34

0-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

RTF( 1,1)

RTF( 1,21

RTF( 1,3)

Pb-210+D

Pb-210+D

Pb-210 +D

Ra-226+D

Ra-226+O

Ra-226+D

Ra-228fD

Ra-228 0D

Ra-228, D

Th-228+D

Th-228oD

Th-228+D

plant/roil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

RTF(

RTF (

RTF(

RTF (

RTF I

RTF I

RTF I

RTF(

RTF (

RTF (

RTF I

RTF I

RTF I

RTF(

RTF (

2,1)

2,2)

2,3)

3,1)

3,2)

3, 3)

4,1)

4,2)

4,3)

5, 1)

5,2)

5,3)

6,1)

6,2)

6,3)
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Summary :MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDD_IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Menut

D-34 Th-230

D-34 Th-230

D-34 Th-230

D-34

D-34 Th-232

D-34 Th-232

D-34 Th-232

D-34

D-34 U-234

D-34 U-234

D-34 U-234

D-34

D-34 U-235+D

D-34 U-235+D

D-34 U-235,D

D-34

D-34 U-236

D-34 U-236

D-34 U-236

D-34

D-34 U-238

D-34 U-238

D-34 U-238

D-34

D-34 U-238+D

D-34 U-238+D

D-34 U-238+D

D-5 Bioaccu

D-5 AC-227+

D-5 AC-227+

Current Base Parameter

VaLue# Case- NameParameter

i i

plant/roil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

1.000E-03

1.000E-04

5.000E-06

1.000E-03

1.O00E-04

5.OOOE-06

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.0OE-04

1.500E+01

1.000E+03

1.000E+01

I.I00E+02

3.0000+02

1.000E+02

5.000E+01

2.500E+02

5.0000+01

2.500E+02

1.000E+02

5.000E+02

I.000E+02

5.000E+02

1.000E-03 RTF( 7,1)

1.000E-04 RTF( 7,2)

5.000E-06 RTF( 7,3)

1.000E-03 RTF( 8,1)

1.000E-04 RTF( 8,2)

5.000E-06 RTF( 8,3)

2.500E-03 RTF( 9,1)

3.400E-04 RTF( 9,2)

6.000E-04 RTF( 9,3)

2.500E-03 RTF( 10,1)

3.400E-04 RTF( 10,2)

6.000E-04 RTF( 10,3)

2.500E-03 RTF( 11,1)

3.400E-04 RTF( 11,2)

6.000E-04 RTF( 11,3)

2.500E-03 RTF( 12,1)

3.400E-04 RTF( 12,2)

6.000E-04 RTF( 12,3)

2.500E-03 RTF( 13,1)

3.400E-04 RTF( 13,2)

6.000E-04 RTF( 13,3)

1.500E+01 BIOFAC( 1,1)

1.000E+03 BIOFAC( 1,2)

1.000E+01 BIOFAC( 2,1)

1.100E+02 BIOFAC( 2,2)

3.000E+02 BIOFAC) 3,1)

1.000nE02 BIOFAC( 3,2)

5.000E+01 BIOFAC( 4,1)

2.500E+02 BIOFAC( 4,2)

5.0000+01 BIOFAC( 5,1)

2.500E+02 BIOFAC( 5,2)

1.000E+02 BIOFAC( 6,1)

5.000E+02 BIOFAC( 6,2)

1.000E+02 BIOFAC( 7,1)

5.0000+02 BIOFAC( 7,2)

mulation factors, fresh water, L/kg:

D , fish

D , crustacea and mollusks

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Pa-231

Pa-231

fish

crustacea and mollusks

Pb-210+D fish

Pb-210+D , crustacea and mollusks

Ra-226+D fish

Ra-226+D crustacea and mollusks

Ra-228*D fish

Ra-228*D crusrtacea and mollusks

Th-226+D fish

Th-228+D crustacea and mollusks

Th-230 fish

Th-230 crustacea and mollusks
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Summary : MTW Pond D Industrial Worker - Probabilistic Run

File : C:\RESRAD_ FAMILY\RESRAD\6.5\DSERFILES\MTW\MTWPONDD0IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Menu Parameter

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Th-232 fish

Th-232 crustacea and mollusks

U-234 fish

U-234 crustacea and mollusks

U-235+D fish

U-235+D crustacea and mollusks

U-236 fish

U-236 crustacea and mollusks

0-238 fish

U-238 crustacea and mollusks

U-238+D fish

U-238+D crustacea and mollusks

Current

Value#

1.000E+02

5.00DE+02

1.000E+01

6.O00E+01

1.000E+01

6.000Eý01

1.000E+01

6.O00E+01

1.000E+01

6.000E+01

1.000E+01

.OO0E+01

Base Parameter

Case- Name

1.OOOE+02 BIOFAC) 8,1)

5.0004E-02 BIOFAC) 8,2)

1.OO0E+01 BIOFAC) 9,1)

6.000E+01 BIOFAC) 9,2)

1.000E001 BIOFAC) 10,1)

6.000E+01 BIOFAC) 10,2)

1.000E+01 BIOFAC( ll,l)

6.000+E01 BIOFAC( 11,2)

1.000E+01 BROFAC( 12,1)

6.000E+01 BIOFAC( 12,2)

1.000E+01 BIOFAC( 13,1)

6.000E+01 BIOFAC( 13,2)

I

#For DCFS(Xxs) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

-Base Case means Default.Lib w/o Associate Nuclide contributions.
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Slmmary : MTW Pond D Industrial Worker - Probabilistic Run

File : C:\RESRADFAMILY\RESRAD\6.5\USIRFILES\MTW\MTW9PONDI_ W-PROB.RAD

Site-Specific Parameter Summary

User Used by RESRAD Parameter

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

R011 Area of contaminated zone )m*'2) 3.900E03 1.01001E0•4 AREA

Roll Thickness of contaminated zone (m) 1.959E,00 2.000E+00 --- THICKO

R011 Fraction of contamination that is submerged 0.1000E00 0.1000E00 --- SUBMFRACT

R011 Length parallel to aquifer flow (m) 6.500E+01 1.000E+02 --- LCZPAQ

Roll Basic radiation dose limit (mrem/yr) 2.500E001 3.000±E01 --- BRDL

ROll Time since placement of material (yr) j0.000E00 0.0000±01 --- TO

R011 Times for calculations (yr) 1.000E+00 1.000E+00 --- T 2)

R011 Times for calculations (yr) 3.000±E00 3.000E00 --- (T 3)

Roll Times for calculations (yr) 1.000E+01 1.000E+01 --- T 4)

R011 Times for calculations (yr) 3.000E+01 3.000E+01 --- T 5)

R011 Times for calculations (yr) 1.000E+02 1.000E002 --- T 6)

R011 Times for calculations (yr) 3.000E+02 3.000E+02 --- T 7)

ROll Times for calculations (yr) 1.000E+03 1.000E+03 TI 8)

R011 Times for calculations (yr) not used 0.000E+00 --- TI9)

R011 Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Pa-231 2.500E-01 0.000E+00 --- SI1(2)

R012 Initial principal radionuclide (pCi/g) : Ra-226 4.600E-01 0.000E+00 --- (I(4)

R012 Initial principal radionuclide (pCi/g): Th-228 2.800E-01 0.000E+00 --- Si1(6)

R012 Initial principal radionuclide (pCi/g): Th-230 1.140E+00 0.000E+00 -SI(7)

R012 Initial principal radionuclide (pCi/g): Th-232 7.000E-02 0.000E+00 jSI(8)
R012 Initial principal radionuclide (pCi/g): U-234 4.808E+02 0.000E+00 --- S119)

R012 Initial principal radionuclide (pCi/g): U-235 8.680E+00 0.000E+00 --- SI(10)

R012 Initial principal radionuclide (pCi/g): U-236 1.287E+01 0.000E+00 --- Sl(0l)

R012 Initial principal radionuclide (pCi/g) : U-238 5.038E+02 0.000E+00 --- (I112)

R012 Concentration in groundwater (pCi/L): Pa-231 not used 0.0000E00 --- W9( 2)

R012 Concentration in groundwater (pCi/L): Ra-226 not used 0.000E+00 --- WI1 4)

R012 Concentration in groundwater (pCi/L): Th-228 not used 0.010E+00 --- WI( 6)

R012 Concentration in groundwater (pCi/L): Th-230 not used 0.000E+00 --- 91(7)

R012 Concentration in groundwater (pCi/L): Th-232 not used 0.000E+00 --- WI( 8)

R012 Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 --- W9( 9)

R012 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 --- WI(10)

R012 Concentration in groundwater (pCi/L): U-236 not used 0.000E+00 --- W1(ll)

R012 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 --- WI(12)

R013 Cover depth (m) 2.760E+00 o.oooE+00 --- COVERO

R013 Density of cover material (g/cm**3) 1.500E+00 1.500E+00 -- DENSCV

R013 Cover depth erosion rate (m/yr) 1.000E-03 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cmn-3) 1.600E+00 1.500E+00 -- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 1.000E-03 1.000E-03 - VCZ

R013 Contaminated zone total porosity 4.000E-01 4.000E-01 TPCZ

R013 Contaminated zone field capacity 2.000E-01 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 1.600E+00 1.000E+01 --- HCCZ

R013 Contaminated zone b parameter 5.300E000 5.300E+00 --- BCZ

R013 Average annual wind speed (m/sec) 3.300E+00 2.000E+0 --- WIND

R013 Humidity in air (g/m*3) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 5.000E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 1.250E000 1.000E+00 --- PRECIP

R013 Irrigation (m/yr) j0.00000 2.000E-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH
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Summary : MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADUFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDD IW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R013 Runoff coefficient 4.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.778E-05 2.000E06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.O00E-03 --- EPS

R014 Density of saturated zone (g/cm**3) 1.500E+00 1.500E+00 -DONSAQ

R014 Saturated zone total porosity 4.000E-01 4.0O0E-01 -PSZ

R014 Saturated zone effective porosity 2.000E-01 2.000E-01 -EPSZ

R014 Saturated zone field capacity 2.000E-01 2.000E-01 -CSZ

R014 Saturated zone hydraulic conductivity (m/yrc 1.000E+02 1.000E+02 -- OHCSZ

R014 Saturated zone hydraulic gradient 4.800E-03 2.000E-02 --- HGWT

R014 Saturated zone b parameter 5.300E+00 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 j-VWT
R014 Well pump intake depth (m below water table) 1.050E+02 1.000E+01 --- DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND NO MODEL

R014 Well pumping rate (m*n3/yr) not used 2.500E+02 --- UW

R015 Number of unsaturated zone strata 5 1 -NS

R015 Unsat. zone 1, thickness (m) 6.860E+00 4.000.+00 H(1)

R015 Unsat. zone 1, soil density (g/cm'*3) 1.500E+00 1.500E+00 -- D1NSUZ(1)

R015 Unsat. zone 1, total porosity 4.O00E-01 4.000E-01 jTPUZ(1)
ROl5 Unsat. zone I, effective porosity 2.000E-01 2.000E-01 --- EPUZ0(1)

ROl5 Unsat. zone 1, field capacity 2.000E-01 2.0006-01 --- FCUZ(1)
R015 Unsat. zone I, soil-specific b parameter 5.300E100 5.300E600 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 1.262E+02 1.O00E+01 -HCUZ()

R015 Unsat. zone 2, thickness (m) 1.710E+00 0.000E+00 H(2)

R015 Unsat. none 2, soil density (g/cm-3) 1.500E+00 1.500E+00 DENSUZ(2)

R015 Unsat. zone 2, total porosity 4.000E-01 4.0006E-01 -TPUZ(2)

R015 Unsat. zone 2, effective porosity 2.000E-01 2.000E-01 EPUZ (2)

R015 Unsat. zone 2, field capacity 2.000E-01 2.000E-01 - FCUZ(2)

R015 Unsat. zone 2, soil-specific b parameter 5.300E+00 5.300E+00 -UZ(2)

R015 Unsat. zone 2, hydraulic conductivity (m/yr) 1.000E+01 1.00E+01+00 HCUZ(2)

R015 Unsat. zone 3, thickness (m) 1.710E+00 0.000E+00 --- H(3)

R015 Unsat. zone 3, soil density (g/cmn3) 1.500E+00 1.500E+00 - DENSUZ(3)

Rol5 Unsat. zone 3, total porosity 4.000E-01 4.000E-01 -- TPUZ(3)

R015 Unsat. zone 3, effective porosity 2.000E-01 2.000E-01 --- EPUZ(3)
R005 Unsat. zone 3, field capacity 2.000E-01 2.000E-01 -- FCDZ(3)

R015 Unsat. zone 3, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(3)
R015 Unsat. zone 3, hydraulic conductivity )m/yr) 1.000E+01 1.000E+01 -- HCUZ(3)

R015 Unsat. zone 4, thickness (m) 4.000E100 0.000E+00 - H(4)

ROl15 Unsat. zone 4, soil density (g/cm'-3) 1.500E100 1.500E+00 --- DENSUZ(4)

R015 Unsat. zone 4, total porosity 4.000E-01 4.000E-01 --- TPUZ(4)

R015 Unsat. zone 4, effective porosity 2.000E-01 2.00E-01 j- EPUZ (4)
R805 Unsat. zone 4, field capacity 2.000E-01 2.00DE-01 -- FCUZ(4)

0015 Unsat. zone 4, soil-specific b parameter 5.300E100 5.300E+00 --- BUZ(4)

R015 Unsat. zone 4, hydraulic conductivity (m/yr) 1.000E101 1.000E+01 -- HCUZ(4)
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File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDUIW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R015 Unsat. zone 5, thickness im) 1.140E+00 O.OOO•00 F-- H(5)

R015 Unsat. zone 5, soil density (g/cm-3) 1.500E+00 1.500E+00 [ DENSUZ(5)

R015 Unsat. zone 5, total porosity 4.00E-01 4.00OE-01 --- T (5)

ROI5 Unsat. zone 5, effective porosity 2.000E-01 2.000E-01 --- EPUZ(5)

R015 Unsat. zone 5, field capacity 2.000E-01 2.000E-01 --- FCUZ (5)

R015 Unsat. zone 5, soil-specific b parameter 5.300E000 5.300E+00 --- BUZ(5)

R015 Unsat. zone 5, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 --- HCUZ(5)

R016 Distribution coefficients for Pa-231

R016 Contaminated zone (cm"*3/g) 5.0000E01 5.000E+01 --- DCNUCC( 2)

R016 Unsaturated zone 1 (cm**3/g) 5.0000Ij 5.000E+01 --- DCNUCU( 2,1)

R016 Unsaturated zone 2 (cm**3/g) 5 ..000E+01 5.000E+01 --- DCNUCU( 2,2)

R016 Unsaturated zone 3 (cm**3/g) 5.000E+01 5.000E+01 -F 0DCNUCU( 2,3)

R016 Unsaturated zone 4 (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCU( 2,4)

R016 Unsaturated zone 5 (cm**3/g) 5 5.000E+01 5.000E+01 -- F DCNUCU( 2,5)

R016 Saturated zone (cm-*3/g) 5.000E01 5.000E+01 --- DCNUCS( 2)

R016 Leach rate (/yr) F 0.000E+00 o.OOOEF00 2.382E-03 ALEACH( 2)

R016 Solubility constant F 0.10000 F 0.ODOE+00 not used SOLUBK( 2)

R016 Distribution coefficients for Ra-226

R016 Contaminated zone (cmnn3/g) 7.000±E01 7.000E+01 F-F DCNUCC( 4)

R006 Unsaturated zone 1 (cml*3/g) 7.000E+01 7.000E01 --- DCNUCU( 4,1)

R016 Unsaturated zone 2 (cm- 3/g) 7.000 1 7.0000+00F --- F )DCNUCU( 4,2)

R016 Unsaturated zone 3 (cm*"3/g) F 7.000±E01 7.000E+01 --- DCNUCU( 4,3)

6016 Unsaturated zone 4 (cmin3/g) 7.000E+01 7.000E+01 --- DCNUCU( 4,4)

R016 Unsaturated zone 5 (cm**3/g) 7.000E+01 7.000E+01 --- DCNUCU( 4,5)

R016 Saturated zone (cm**3/g) 7.000E+01 7.OOOE+OF --- DCNUCS( 4)

R016 Leach rate (/yr) 0.000E+00 0 0.000E+00 1.704E-03 ALEACH( 4)

R016 Solubility constant F0.000E00 0.000E+00 not used SOLUBK( 4)

R016 Distribution coefficients for Th-228

R016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 --- DCNUCC( 6)

R016 Unsaturated zone 1 (cm**3/g) 6.000E+04 6.000E+04 --- DCNUCU( 6,1)

R016 Unsaturated zone 2 )cm"*3/g) 6.000E+04 6.000E+04 --- DCNUCU( 6,2)

R016 Unsaturated zone 3 (cm*i3/g) 6.000E+04 6.000E+04 --- DCNUCU( 6,3)

R016 Unsaturated zone 4 (cmn*3/g) 6.000E+04 6.000E+04 --- DCNUCU( 6,4)

R016 Unsaturated zone 5 (cm**3/g) F 6.000+E04 6.000E+04 --- DCNUCU( 6,5)

R016 Saturated zone (cm**3/g) 6.000E+04 6.000E+04 -- DCNUCSF 6)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 F 1.994E-06 ALEACH) 6)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK) 6)

R016 Distribution coefficients for Th-230

R016 Contaminated zone (cnm*3/g) 6.000E+04 6.000E004 --- DCNUCC( 7)

R016 Unsaturated zone 1 (cm"*3/g) F 6.000E+04 6.000E+04 --- DCNUCU( 7,1)

R016 Unsaturated zone 2 (cm**3/g) 6.000E004 6.000±+04 --- DCNUCU( 7,2)

R016 Unsaturated zone 3 (cm'3/g) 6.000E+04 6.000+E04 --- DCNUCU( 7,3)

R016 Unsaturated zone 4 (cm*3/g) 6.000E+04 6.000E+04 --- DCNUCU( 7,4)

R016 Unsaturated none 5 (cm"*3/g) 6.000E+04 6.000E004 --- DCNUCU( 7,5)

R016 Saturated zone (cm**3/g) 6.000-E04 6.000±E04 --- DCNUCS( 7)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.994E-06 ALEACH( 7)

R016 Solubility constant F0.000E00 0.000±E00 not used SOLUBK( 7)
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Site-Specific Parajmeter Summary (continued)

Menu Parameter

I

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R0)16

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

Distribution coefficients for Th-232

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm'*3/g)

Saturated zone (cn'*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm*'3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm*e
3

/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm**3/g)

Unsaturated zone S (cm*'3/g)

Unsaturated zone 2 (cm'*3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm**3/9)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm'*3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-236

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm'*3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cmIn3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/9)

Leach rate (/yr)

Solubility constant

User

Input

6.000E004

6.000E004

6.000E+04

6.0000E04

6.000E+04

6.000E+04

6.000E+04

0.000E+00

0.000E+00

5.00DE+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5 .000E+01

5.F OOE+O0

0.000E+00

2.940E-06

5.000E+01

5.000E+01

5.000E+01

5.000E*01

5.00E01*0

5.000E+01

5.000E+01

0.000E+00

2.940E-06

5.00DE+01

5.000E+01

5.000E+01

5.OO0E+01

5 .000E+01

5 .000E+01

5.000E+01

0.000E+00

2.940E-06

Default

6.000E+04

6.000E+04

6.000E+04

6.000E+04

6.0000+04

6.000E+04

6. 000E+04

0.000E+00

0.000E+00

5.000E+0O

5.0000E+O

5.0000E+0

5.000E+01

5.000E+01

5.000E+01

5.000E+01

F 0.000E+00

0.000E+00

5.000E+01

5.000E+01

5.000E+01

5.00000E+

5.000E+OI

5.000E+00

5F .OOOE+01

0.000E+00

F 0.000E+00

5.000E+01

5 .000E+01

5 .000E+01

5 .000E+01

5 .000E+01

5 ..000E+01

5 ..000E+01

F0.000E+0
0.000E+O0

Used by RESRAD Parameter

(If different from user input) Name

Sol. Kd

Sol. Kd

Sol. Kd

1.994E-06

not used

2.382E-03

'-I.129E-01 not used

2.382E-03

= 5.588E+00 not used

DCNUCC( 8)

DCNUCU( 8,1)

DCNUCU( 8,2)

DCNUCU( 8,3)

DCNUCU( 8,4)

DCNUCU( 8,5)

DCNUCS( 8)

ALEACH( 8)

SOLUBK( 8)

DCNUCC( 9)

DCNUCU( 9,1)

DCNUCU( 9,2)

DCNUCU( 9,3)

DCNUCU( 9,4)

DCNUCU( 9,5)

DCNUCS( 9)

ALEACH( 9)

SOLUBK( 9)

DCNUCC(10)

DCNUCU(10,1)

DCNUCU(10,2)

DCNUCU(10,3)

DCNUCU(10,4)

DCNUCU(10,5)

DCNUCS(00)

ALEACH(10)

SOLUBK(10)

DCNUCC(I1)

DCNUCU(II,I)

DCNUCU(11,2)

DCNUCU(00,3)

DCNUCU(10,4)

DCNUCU(00,5)

DCNUCS(OS)

ALEACH(01)

SOLUBK(II)

2.382E-03

= 6.202E-02 not used
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Site-Specific Parameter Summary (continued)

Menu

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

ROl6

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

Parameter

Distribution coefficients for U-238

Contaminated zone (cm**3/9)

Unsaturated zone 1 (cm''3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm'*3/g)

Unsaturated zone 5 (cm' 3/g)

Saturated zone (cm-*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ac-227

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm*'3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm*'3/g)

Unsaturated zone 4 (cm''3/9)

Unsaturated zone 5 (cm''3/9)

saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm*'3/g)

Unsaturated zone I (cm*'3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm''3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

User

Input

5.000E+01

5.000E+01

5.000E+01

5.000E+0I

5.000E+01

5.000E+01

5.000E+01

0.0000+00

2.940E-06

2.000E+01

2.000E+01

2.000E+01

2.000-EI01

2.000E+01

2.000E+01

2.000E+01

0.000E+00

0.000OE+00

1.000E+02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

0.000E+00

0.O00E+00

7.000E+01

7.00OE+01

7.000E+01

7.000E+01

7.000-EI01

7.000E+01

7.000E+01

o.0100+0o

0.00.0+0

1.140E+04

1.000E-04

2.500E+01

4.000E-01

7.000E-01

1.700E-01

Default

5.000+E01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.010E+01

5.000E+01

0.000E+00

0.000E+00

2.000E+01

2.000E+01

2.000E+01

2.000E+01

2.000E+01

2.000E+01

2.000E+01

0.000E+00

0.000E+00

1.000E+02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

1.000E+02

0.l000E+00

0.000E+00

7.000E+01

7.000E+01

7.000E+01

7.000E+01

7.000E+01

7.000E+01

7.000E+01

0.000E.00

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

Used by RESRAD

(If different from user

Parameter

input) Name

2.142E+03

2.142E+03

2.142E+03

2.142E+03

2.142E+03

2.142E+03

2.142E003

5.586E-05

Sol. Kd = 2.142E+03 used

5.916E-03

not used

1.194E-03

not used

DCNUCC(12)

DCNUCU(12,1)

DCNUCU(12,2)

DCNUCU(12,3)

DCNUCU(12,4)

DCNUCU(12,5)

OCNUCS(12)

ALEACH(12)

SOLUBK(12)

DCNUCC( 1)

DCNUCU( 1,I)

DCNUCU( 1,2)

DCNUCU( 1,3)

DCNUCU( 1,4)

DCNUCU( 1,5)

DCNUCS( 1)

ALEACH( 1)

SOLUBK( 1)

DCNUCC( 3)

DCNOCU( 3,1)

DCNUCU( 3,2)

DCNUCU( 3,3)

DCNUCU( 3,4)

DCNUCU( 3,5)

DCNUCS( 3)

ALEACH( 3)

SOLUBK( 3)

1.704E-03

not used

DCNUCC(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

INHALR

MLINH

ED

SHF3

SHF1

FIND

5)

5, 1)

5,2)

5, 3)

5,4)

5, 5)

5)

5)

5)

R017

R017

R017

R017

R017

R017

Inhalation rate (i''3/yr)

Mass boaoing for inhalation (g/m*'3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors
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File C:\REURAD_FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDD0IW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R017 Fraction of time spent outdoors (on site) 6.000E-02 2.500E-01 FOTD

R017 Shape factor flag, external gamnma 1-1.0Ef0I 1.000E+00 -1 shows non-circular AREA. FS

R017 Radii of shape factor array (used if FS = -1):

R017 Outer annular radius (m), ring 1: 3.917E÷00 5.OO0E+01 --- RAD_SHAPE( 1)

R017 Outer annular radius (m), ring 2: 7.833E+00 7.071Ef01 --- RADSHAPE( 2)

R017 Outer annular radius (m), ring 3: 1.175E+01 0.O00E+00 --- RAD SHAPE( 3)

R017 Outer annular radius (m), ring 4: 1.567Et01 0.000El00 --- RADSHAPE( 4)

R017 Outer annular radius (m), ring 5: 1.958E+01 0.000E+00 --- RAD SHAPE( 5)

R017 Outer annular radius (m), ring 6: 2.350E+01 0.000E+00 --- RAD SHAPE( 6)

R017 Outer annular radius (m), ring 7: 2.742E+01 0.O00E0-- RAD SHAPE) 7)

R017 Outer annular radius (m), ring 8: 3.133E+0i j.OOEO00 --- RAD SHAPE( 8)

R017 Outer annular radius (m), ring 9: 3.525E+01 0.000E+00 --- RAD_SHAPE( 9)

R017 Outer annular radius (m), ring 10: 3.917E+01 0.000E+00 --- RAD_SHAPE(I0)

R017 Outer annular radius (m), ring 11: 4.308E+01 0.000E+0O --- RADSHAPE(If)

R017 Outer annular radius (m), ring 12: 4.700E01 0.00E'I00 --- RAD_SHAPE(12)

R017 Fractions of annular areas within AREA:

R017 Ring 1 1.000E+00 1.000E+00 --- FRACA( 1)

R017 Ring 2 1.000E+O0 2.732E-01 --- FRACA( 2)

R017 Ring 3 1.000E100 O.000E+0- FRACA( 3)

R017 Ring 4 9.800E-01 0.O00E+-0 --- FRACA( 4). R017 Ring 5 1.OOOE+00 0.OOOE+00 -- FRACA( 5)

R017 Ring 6 9.700E-01 0.000E+00 --- FRACA( 6)

R017 Ring 7 1.OOOE+00 0.000E+00 --- FRACA( 7)

R017 Ring 8 9.500E-01 0.00E+00 --- FRACA( 8)

R017 Ring 9 6.300E-01 0.000E+00 --- FRACA( 9)

R017 Ring 10 2.900E-01 O.OO9E+00 - FRACA(10)

R017 Ring 11 1.200E-01 ODOOOE+00 --- FRACA(II)

R017 Ring 12 1.100E-02 O.OOOE+00 --- FRACA(12)

Rol1 Fruits, vegetables and grain consumption (kg/yr) not used 1.600E+02 DIET(Il)

R018 Leafy vegetable consumption (kg/yr) not used 1.400E+01 --- DIET(2)

R018 Milk consumption (L/yr) not used 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) not used 6.300E+01 --- DIET(4)

R018 Fish consumption (kg/yr) not used 5.400E+00 --- DIET(5)

R018 Other seafood consumption (kg/yr) not used 9,OOOE-01 --- DIET(6)

R018 Soil ingestion rate (g/yr) 3.650E+01 3.650E+01 --- SOIL

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02 --- DWI

R018 Contamination fraction of drinking water I.O00E00 1.00E+O0 --- FDW

R018 Contamination fraction of household water not used 1.O0OOE00 --- FHHW

R018 Contamination fraction of livestock water not used 1.OOOE+00 --- FLW

R018 Contamination fraction of irrigation water not used 1.000E-00 --- FIRW

R018 Contamination fraction of aquatic food not used 5.OO0E-01 --- FR9

R018 Contamination fraction of plant food not used -1 --- FPLANT

R018 Contamination fraction of meat not used -1 --- FMEAT

R018 Contamination fraction of milk not used -i --- FMILK

R019 Livestock fodder intake for meat (1k/day) not used 6.800EO01 --- LFI5

R019 Livestock fodder intake for milk (kg/day) not used 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) not used 5.OOOE+01 LWI5
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Summary : MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDD IW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

R019 Livestock water intake for milk (L/day) not used I.600E02 LWI6

R019 Livestock soil intake (kg/day) not used 5.0E-01S LSI

R019 Mass loading for Poliar deposition (g/m**3) not used 1.000E-04 MLFD

R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 --- DM

R019 Depth of roots (m) not used 9.jOOE-01 --- DROOT

R019 Drinking water fraction from ground water 1.000E500 1.000+E00 --- FGWDW

R019 Household water fraction from ground water not used 1.OE+00 --- FGWHH

R019 Livestock water fraction from ground water not used 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water not used 1.00E+00 --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) not used 7.000E-01 --- YV(T)

R19B Wet weight crop yield for Leafy (kg/m**2) not used 1.500E+00 --- YV(2)

R19 Wet weight crop yield for Fodder (kg/m**2) not used 1.100E+00 --- YV(3)

RI9B Growing Season for Non-Leafy (years) not used 1.700E-01 --- TE(1)

R19B Growing Season for Leafy (years) not used 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) not used 8.000E-02 --- TE(3)

R19B Translocation Factor for Non-Leafy not used 1.000E-01 --- TIV(T)

RS9B Translocation Factor for Leafy not used 1O1.OE+00 --- TIV(2)

RS9B Translocation Factor for Fodder not used 1.000E+00 TIV(3)

RS9B Dry Foliar Interception Fraction for Non-Leafy not used 2.500E-01 --- RDRY(T)

RS9B Dry Foliar Interception Fraction for Leafy not used 2.500E-01 --- RDRY(2)

RI9B Dry Foliar Interception Fraction for Fodder not used 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy not used 2.500E-01 --- RWEI)T()

RI9B Wet Foliar Interception Fraction for Leafy not used 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder not used 2.500E-01 --- RWET(3)

RS9B Weathering Removal Constant for Vegetation not Used 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 --- C12CZ

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

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

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC

C14 C-14 evasion flux rate from soil (T/sec) not used 7.000E-07 --- EVSN

014 C-12 evasion flux rate from soil (1/sec) not used 1.S01E-l0 --- REVSN

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

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

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 STOR_T(1)

STOR Leafy vegetables 1.SOSE+00 1.000E+00 --- STOR_T(2)

STOR Milk 1.TOOE+00 1.000E1-O STOR_T(3)

STOR Meat and poultry 2.000E+01 2.000ES01 --- STORT(4)

7TOR Fish 7.000.E00 7.000E+00 CSTORT(5)

STOR Crustacea and mollusks 7.000.E00 7.GOE+00 --- STOR_T(6)

STOR Well water 1.000E+00 1.0001E00 -- STOR_T(7)

STOR Surface water 1.00OE+00 1.0001E00 --- STORT(7 )

STOR Livestock fodder 4.500E+01 4.500E+01 --- STOR_T(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOOR1

R021 Bulk density of building foundation (g/cm- 3) not used 2.400E+00 --- DENSFL
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Summary MTW Pond D Industrial Worker - P-obabil istic Run

File C:\RESRAD_FAMOLY\RESRAD\6.5\USERFILES\MTW\MTW_POND_D_[W-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESOAD Parameter

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

I I I
R021 Total porosity of the cover material not used 4.000E-01 TPCV

R021 Total porosity of the building foundation not used 1.OOOE-01 TPFL

R021 Volumetric water content of the cover material not used 5.000E-02 --- PH20CV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PHO2FL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.000E-06 DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.OOOE-06 --- DIFCZ

R021 Radon Vertical dimension of mixing (m) not used 2.O0E+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used 5.000E-01 REXG

R021 Height of the building (room) (m) not used 2.500Em00 --- HRM

0021 Building interior area factor not used 0.000E+00 --- FAI

R021 Building depth below ground surface (m) not used 1-1.OOOE+OS I --- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 -- EMANA(1)

R021 Emanating power of Rn-220 gas not used 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 1024 ...... INPTS
TITL Maximum number of integration points for dose 17 .-.... LYMAX

TITL Maximum number of integration points for risk 1 ...... KYMAX

Summary of Pathway Selections

Pathway user Selection

1 -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion suppressed

4 -- meat ingestion suppressed

5-- milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File : C:\REORADFAMELY\RESRAD\6.5\uSERFILES\MTW\MTWPOND_D_IW-PROB.RAD

Contaminated Zone Dimensions

Area: 3900.00 square meters

Thickness: 1.96 meters

Cover Depth; 2.76 meters

Initial Soil Concentrations, pCi/q

Pa-231

Ra-226

Th-228

Th-230

Th-232

U-234

U-235

U-236

U-238

2.500E-01

4.600E-01

2.800E-01

1.140E+00

7.000E-02

4.808E+02

8.680E+00

1.287E+01

5.038E+02

Total Dose TDOSE(t), mrem/yr

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

Total Mixture Sum M(t) Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000nE00 1.000E+01 3.000E+01 1.000E002 3.000E+02 0.000E+03

TDOSE(t): 1.512E-12 1.086E-12 6.123E-13 3.557E-13 5.924E-13 1.194E-12 8.096E-12 4.577E-07

M(t): 6.047E-14 4.342E-14 2.449E-14 1.423E-14 2.370E-14 4.776E-14 3.239E-13 1.831E-08

Maximum TDOSE(t): 4.577E-07 mrem/yr at t = 1.000E+03 years
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDD_IW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 0.0000E00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 1.172E-21 0.0000

Ra-226 2.425E-14 0.0160

Th-228 1.484E-12 0.9815

Th-230 1.305E-17 0.0000

Th-232 2.870E-15 0.0019

U-234 1.652E-20 0.0000

U-235 4.520E-25 0.0000

U-236 6.667E-24 0.0000

U-238 8.000E-16 0.0005

Total 1.512E-12 1.0000

Inhalation Radon Plant Meat Milk

mrem/yr tract.

0.000E+00 0.0000

0.O00E+00 0.0000

0.0000E00 0.0000

0.00OE+00 0.0000

O.O00+O00 0.0000

0.000E+00 0.0000

OO.00E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.0000+00 0.0000

mrem/yr fract.

0.O000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.0000+00 0.0000

0.000+00 0.0000

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

m.rm/yr fract.

0.000E+00 0.0000

0.000E+00 0,0000

O.O00E+00 0,0000

0.000E+00 0,0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

mrem/yr

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0. 000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000 0.O00E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+O0 0.0000

U-234 0.000E+00 0.0000

U-235 0.0000+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

Radon Plant

mrem/yr tract. mrem/yr fract.

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

O.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.00OE+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

O.O00E+00 0.000

0.000E+00 0.0000

.O00E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

.000E+00 0.0000

O.000E+00 0.0000

All Pathways-

mrem/yr fract.

1.172E-21 0.0000

2.425E-14 0.0160

1.484E-12 0.9815

1.305E-17 0.0000

2.870E-15 0.0019

1.652E-20 0.0000

4.520E-25 0.0000

6.667E-24 0.0000

8.000E-16 0.0005

1.512E-12 1.0000

'Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERF1LES\MTW\MTWPONDD0IW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t ý 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 3.476E-21 0.0000

Ra-226 2.448E-14 0.0225

Th-228 1.043E-12 0.9603

Th-230 3.950E-17 0.0000

Th-232 1.773E-14 0.0163

U-234 1.166E-19 0.0000

U-235 2.176E-24 0.0000

U-236 9.120E-23 0.0000

U-238 8.108E-16 0.0007

Total 1.086E-12 1.0000

Inhalation Radon Plant Meat Milk

mrem/yr fract.

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

O.O00E*00 0.0000

O.O00E+00 0.0000

OO000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

.rem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000.E00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

O.O000E00 0.0000

O.O00E+00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.O00E+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr tract.

O.O00E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

.O000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.O000000 0.)0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.0000+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

Meat Milk All Pathways-

mrem/yr fract. mrem/yr fract. mrem/yr tract.

O.O00E+00 0.0000

OO.00E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000*E+0 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

3.476E-21 0.0000

2.448E-14 0.0225

1.043E-12 0.9603

3.950E-17 0.0000

1.773E-14 0.0163

1.166E-19 0.0000

2.176E-24 0.0000

9.120E-23 0.0000

8.108E-16 0.0007

1.086E-12 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

FiLe : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\M'TWPOND_D_IW-PRO.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide nrem/yr tract.

Pa-231 8.010F-21 0.0000

Ra-226 2.4930-14 0.0407

Th-228 5.148V-13 0.8407

Th-230 9.404E-17 0.0002

Th-232 7.166E-14 0.1170

U-234 6.282E-19 0.0000

U-235 1.0778-23 0.0000

LI-236 8.754E-22 0.0000

U-238 8.327E-16 0.0014

Total 6.123E-13 130000

Inhalation Radon Plant

mrem/yr tract.

0.000*E00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

orem/yr tract.

0.000*E00 0.0000

O.O00+O00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

rnrem/yr tract.

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

Meat

nrem/yr tract.

O.O00E+00 0.0000

O.O00E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

Milk

mrem/yr tract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

O.O00E+00 0.0000

0.O00E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

rnrem/yr tract.

0.000E+00 0.0000

0O.00E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio- -

Nuclide mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

0-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E,00 0.0000

0.000E+00 0.0000

O.0000E+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00

0.O00E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.000-E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

All Pathways'

nrem/yr tract.

8.010E-21 0.0000

2.493E-14 0.0407

5.148E-13 0.8407

9.404E-17 0.0002

7.166E-14 0.1170

6.202E-19 0.0000

1.077E-23 0.0000

8.754E-22 0.0000

8.327E-16 0.0014

0.000E+00 0.0000 6.123E-13 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_DIW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 2.320E-20 0.0000

Ra-226 2.657E-14 0.0747

Th-228 4.354E-14 0.1224

Th-230 3.029E-16 0.0009

Th-232 2.844E-13 0.7995

U-234 6.015E-18 0.0000

U-235 9.531E-23 0.0000

U-236 1.274E-20 0.0000

U-238 9.141E-16 0.0026

Total 3.557E-13 1.0000

Inhalation

mrem/yr fract.

O.O000E00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.000E+00 0.0000

0.O000E+0 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon Plant Meat Milk Soil

mrem/yr fract.mrem/yr fract.

0.0UOE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrer/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E-00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

mren/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.O000E+0

0.O000E+0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00

0.000E+00

0.000E+00

0. 000E00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide erem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.0005E00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000*E00 0.0000

Fish

nrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.006E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.010E+00 0.0000

0.000E+00 0.0000

0.0100E00 0.0000

0.000*E00 0.0000

Plant Meat Milk All Pathways-

mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E6 00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

2.320E-20 0.0000

2.657E-14 0.0747

4.354E-14 0.1224

3.029E-16 0.0009

2.844E-13 0.7995

6.015E-18 0.0000

9.531E-23 0.0000

1.274E-20 0.0000

9.141E-16 0.0026

3.557E-13 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND0D IW-PROB.RAD

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

As arem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 6.274E-20 0.0000

Ra-226 3.188E-14 0.0538

Th-228 3.749E-17 0.0001

Th-230 1.079E-15 0.0018

Th-232 5.582E-13 0.9422

U-234 6.162E-17 0.0001

U-235 8.275E-22 0.0000

U-236 1.015E-19 0.0000

U-238 1.193E-15 0.0020

Total 5.924E-13 1.0000

Inhalation Radon Plant Meat Milk Soil

mrem/yr tract.

O.OOOE+0 0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00DE+D0 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000+00 0.0000

crem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

crem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E,00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.D00E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.00*E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.010E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.00DE+00 0.0000

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.0OOE+00 0.0000

O.OOOE+00 0.0000

O.O00E+00 0.0000

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

As mrem/yr and Fraction of Total Done At t = 3.0000E+0 years

Water Dependent Pathways

Water

Radio-

Nuclide crem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.111E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E000 0.0000

U-236 .800.E+00 0.0000

U-238 1.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.000E0 00 0.0000

0.000E-00 0.0000

0.00OE+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

Radon Plant

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+0*0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrei/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000QE00 0.0000

0.000+O00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

6.274E-20 0.0000

3.188E-14 0.0538

3.749E-17 0.0001

1.079E-15 0.0018

5.582E-13 0.9422

6.162E-17 0.0001

8.275E-22 0.0000

1.015E-19 0.0000

1.193E-15 0.0020

5.924E-13 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_ PND0D IW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 2.140E-19 0.0000

Ra-226 6.034E-14 0.0505

Th-228 7.022E-28 0.0000

Th-230 7.258E-15 0.0061

Th-232 1.122E-12 0.9397

U-234 1.325E-15 0.0011

0-235 1.183E-20 0.0000

U-236 8.203E-19 0.0000

U-238 3.034E-15 0.0025

Total 1.194E-12 1.0000

Inhalation

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+O0 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

arem/yr fract.

0.000+E00 0.0000

0.000E+00 0.0000

0.000E100 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.0001E00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat Milk

arem/yr fract.

O.000E+00 0.0000

0.000O100 0.0000

0.000E+00 0.0000

0.000E+00 O.0000

O.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

sirem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.0OOEO00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.0(0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrea/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.001E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000.E00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 O.O0OE+00 0.0000

U-236 0.000E+00 0,0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E100 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

Radon

arem/yr fract.

0.(01E+00 0.0000

0.000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+O00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.0O0E+00 0.0000

Milk All Pathways-

mrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

O.000E+00

0.000E+00

0. 000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.140E-19 0.0000

6.034E-14 0.0505

7.022E-28 0.0000

7.258E-15 0.0061

1.122E-12 0.9397

1.325E-15 0.0011

1.183E-20 0.0000

8.203E-19 0.0000

3.034E-15 0.0025

0.000E+00 0.0000 1.194E-12 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDDIW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation

Radio-

Nuclide mrem/yr fract.

Pa-231 2.434E-18 0.0000

Ra-226 3.734E-13 0.0461

Th-228 .0110E+00 0.0000

Th-230 1.686E-13 0.0208

Th-232 7.427E-12 0.9173

U-234 8.403E-14 0.0104

U-235 4.882E-19 0.0000

U-236 1.409E-17 0.0000

U-238 4.371E-14 0.0054

Total 8.096E-12 1.0000

mram/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.O00E+00 0.0000

0.0000+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr tract.

0.000E+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

Plant

mrem/yr Eract.

O.O00E+O0 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.O00E+01 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

OO00E+O0 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Meat

sren/yr fract.

O.O00E+00 0.000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E0*0 0.0000

0.000E0 00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00+O00 0.0000

0.0000 0.0000

Milk

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.O000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00DE+00 0.0000

O.O00E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

O.O00+O00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.0000E00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

O.OOOE+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 O.O0OEl00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 (.0000+00 0.0000

Total 0.000E+00 0.0000

Fish Radon Plant Meat Milk All Pathways-

mrem/yr fract. mrem/yr fract.mrem/yr fract.

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

O.O00E+00 0.0000

0.ODOE+00 0.0000

0.0OOE+00 0.0000

0.0000E+0 0.0000

O.O00+O0 0.0000

0.0000+00 0.0000

nrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

O.O00+O00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000*+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

(.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O000O00 0.0000

O.O000E00 0.0000

0.000E+00 0.0000

wren/yr fract.

0.000E00 0.0000

0.000E+00 0.0000

O.O00+O00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000 0.0000

O.O00E,00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

O.O000E00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.434E-18 0.0000

3.734E-13 0.0461

0.0O0E+00 0.0000

1.686E-13 0.0208

7.427E-12 0.9173

8.403E-14 0.0104

4.882E-19 0.0000

1.409E-17 0.0000

4.371E-14 0.0054

O.O00E+00 0.0000 8.096E-12 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDDIW-PROB.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mre./yr fract.

Pa-231 1.113E-14 0.0000

Ra-226 2.201E-10 0.0005

Th-228 0.010E+00 0.0000

Th-230 8.213E-10 0.0018

Th-232 5.554E-09 0.0121

U-234 9.786E-10 0.0021

U-235 8.044E-15 0.0000

U-236 1.916E-14 0.0000

U-238 5.042E-10 0.0011

Total 8.078E-09 0.0176

Inhalation

crem/yr tract.

0.1000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O0.OOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr tract.

0.00OE+00 0.0000

0.000D+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr tract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+10 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+O0 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Soil

mrem/yr tract.

0.0000E00 0.0000

0.0000E00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr tract.

Pa-231 3.274E-07 0.7154

Ra-226 0.O00E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.0000+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 1.222E-07 0.2670

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 4.497E-07 0.9824

Fish

mrem/yr tract.

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OO000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr tract.

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Meat

mrem/yr tract.

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

Milk

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

All Pathways-

mrem/yr tract.

3.274E-07 0.7154

2.201E-10 0.0005

0.000E+00 0.0000

8.213E-10 0.0018

5.554E-09 0.0121

9.786E-10 0.0021

1.222E-07 0.2670

1.916E-14 0.0000

5.042E-10 0.0011

4.577E-07 1.0000

*Sum of all water independent and dependent pathways.
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Summary : MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTW_PONDDIW-PROB.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

(i) (j) Fraction 9.000+E00 1.000E+00 3.000ES00 1.000E+01 3.000E+01 1.0006+02 3.000O+02 1.000E+03

Pa-231 Pa-231 1.000E600 4.448E-23 4.515E-23 4.653E-23 5.168E-23 6.975E-23 1.993E-22 4.000E-21 1.449E-16

Pa-231 Ac-227+D 1.000E+00 4.643E-21 1.386E-20 3.200E-20 9.273E-20 2.509E-19 8.560E-19 9.733E-18 1.310E-06

Pa-231 0DSR(j) 4.68/E-21 1.390E-20 3.204E-20 9.278E-20 2.509E-19 8.562E-19 9.737E-18 1.310E-06

Ra-226+D Ra-226+D 1.000E+00 5.273E-14 5.321E-14 5.419E-14 5.776E-14 6.931E-14 1.312E-13 8.117E-13 4.784E-10

Ra-226+D Pb-210+D 1.0006+00 8.854E-24 2.648E-23 6.135E-23 1.800E-22 5.007E-22 1.756E-21 1.791E-20 5.103E-17

Ra-226+D 0DSR(j) 5.273E-14 5.321E-14 5.419E-14 5.776E-14 6.931E-14 1.312E-13 8.117E-13 4.784E-10

Th-228+D Th-228+D 1.000E+00 5.299E-12 3.723E-12 1.838E-12 1.555E-13 1.339E-16 2.508E-27 0.000E000 0.100E+00

Th-230 Th-230 1.000E+00 4.520E-38 4.649E-38 4.917E-38 5.983E-38 1.048E-37 7.463E-37 2.034E-34 6.798E-26

Th-230 Ra-226+D 1.000E+00 1.145E-17 3.465E-17 8.249E-17 2.657E-16 9.461E-16 6.367E-15 1.479E-13 7.204E-10

Th-230 Pb-210+D 1.000E+00 1.2846-27 9.002E-27 4.778E-26 4.347E-25 3.898E-24 6.009E-23 2.808E-21 7.109E-17

Th-230 DSR(j) 1.145E-17 3.465E-17 8.249E-17 2.657E-16 9.461E-16 6.367E-15 1.479E-13 7.204E-10

Th-232 Th-232 1.000E+00 3.088E-42 3.187E-42 3.393E-42 4.221E-42 7.877E-42 6.994E-41 3.586E-38 1.094E-28

Th-232 Ra-228+D 1.000E+00 6.783E-17 1.951E-16 4.163E-16 9.439E-16 1.635E-15 4.004E-15 4.827E-14 2.937E-10

Th-232 Th-228+D 1.000E+00 4.093E-14 2.530E-13 1.023E-12 4.061E-12 7.972E-12 1.603E-11 1.060E-10 7.905E-08

Th-232 DSR(j) 4.100E-14 2.532E-13 1.024E-12 4.062E-12 7.974E-12 1.6036-11 1.061E-10 7.934E-08

U-234 U-234 1.000E+00 6.933E-40 7.121E-40 7.511E-40 9.056E-40 1.545E-39 1.003E-38 2.097E-36 2.774E-28

U-234 Th-230 1.000E+00 2.046E-43 6.278E-43 1.544E-42 5.587E-42 2.777E-41 6.007E-40 3.934E-37 2.338E-28

U-234 Ra-226+D 1.000E+00 3.437E-23 2.426E-22 1.307E-21 1.251E-20 1.282E-19 2.755E-18 1.748E-16 2.035E-12

U-234 Pb-210+D 1.000E+00 2.894E-33 4.358E-32 5.127E-31 1.403E-29 3.792E-28 2.098E-26 3.042E-24 1.975E-19

U-234 0DSR(j) 3.437E-23 2.426E-22 1.307E-21 1.251E-20 1.282E-19 2.755E-18 1.748E-16 2.035E-12

U-235+D U-235+D 1.000E+00 1.873E-26 1.908E-26 1.979E-26 2.250E-26 3.245E-26 1.170E-25 4.563E-24 1.690E-18

U-235±D Pa-231 1.000E+00 4.717E-28 1.434E-27 3.447E-27 1.148E-26 4.503E-26 4.242E-25 2.551E-23 3.101E-18

U-235+D Ac-227+D 1.000E+00 3.287E-26 2.302E-25 1.218E-24 1.095E-23 9.525E-23 1.363E-21 5.622E-20 1.408E-08

U-235+D 0DSR(j) 5.208E-26 2.507E-25 1.241E-24 1.098E-23 9.533E-23 1.363E-21 5.625E-20 1.406E-08

0J-236 U-236 1.000E+00 5.806E-41 0.967E-41 6.302E-41 7.630E-41 1.318E-40 9.919E-40 2.104E-37 4.245E-29

U-236 Th-232 1.000E+00 0.000E+00 0.006E+00 0.000E+00 0.000E+00 0.006E+00 0.000E+00 0.000E+00 2.058E-36

U-236 Ra-228+D 1.000E+00 1.127E-27 7.703E-27 3.863E-26 2.929E-25 1.807E-24 1.636E-23 5.015E-22 5.514E-18

U-236 Th-228+D 1.000E600 5.169E-25 7.079E-24 6.798E-23 9.894E-22 7.886E-21 6.372E-20 1.094E-18 1.483E-15

U-236 0DSR(j) 5.181E-25 7.086E-24 6.802E-23 9.897E-22 7.890E-21 6.373E-20 1.095E-18 1.489E-15

U-238 U-238 5.400E-05 0.000E+00 0.5006E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00±E+00

U-238+D U-238±D 9.999E-01 1.588E-18 1.609E-18 1.653E-18 1.814E-18 2.368E-18 6.021E-18 8.6706-17 9.980E-13

U-238+D U-234 9.999E-01 0.000E+00 2.803E-45 8.408E-45 2.803E-44 1.387E-43 3.219E-42 2.587E-39 3.133E-30

0-238+D Th-230 9.999E-01 0.000E600 0.000E+00 0.0006E00 0.000E+00 1.401E-45 8.968E-44 1.864E-40 4.441E-31

U-238+D Ra-226+D 9.999E-01 2.437E-29 3.888E-28 4.386E-27 0.248E-25 3.736E-24 2.713E-22 5.526E-20 2.686E-15

U-2380D Pb-2100D 9.999E-01 1.644E-39 5.123E-38 1.306E-36 0.066E-34 8.633E-33 1.724E-30 8.727E-28 2.506E-22

U-238+0D DSR(j) 1.588E-18 1.609E-18 1.653E-18 1.814E-18 2.369E-18 6.022E-18 8.676E-17 1.001E-12

The DSR includes contributions from associated (half-life • 180 days) daughters.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRAD_ FAMILY\RESRAD\6.5\USERFILES\MTW\MTWPONDDIW-PROB.RAD

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

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

Nuclide

(iW t= 5.000*E00 1.000E+00 3.000E+00

Pa-231 '4.723E+10 '4.723E0I0 "4.723E+10

Ra-226 '9.8000+11 '9.6850+05 '9,885E+01

Th-228 4.718E+12 6.714E+12 1.360E013

Th-230 "2.018E+I0 '2.018E+10 '2.018E010

Th-232 -1.097E+05 *1.097E+05 '1.097E005

U-234 '6.247E+09 '6.247E+09 '6.247E+09

U-235 '2.161E+06 *2.161E+06 '2.161E+06

U-236 "6.468E+07 -6.468E+07 "6.4680E07

U-238 '3.361E+05 "3.361E+05 '3.3610E05

*At specific activity Limit

1.O00E+01

'4.723E+10

'9.885E+11

1.608E+14
'2.0180+10

'1.097E+05

,6.247E009

'2.161E+06
'6.4680+07

"3.361E+05

3.000E+01

-4.723E+10

'9.885E+11

-8.195E+14

'2.018E010

*1.097E+05

'6.247E+09

'2.161E+06

'6.468E+07

*3. 361E+05

1.000E+02

'4.723E+10

'9.885E+11

'8. 195E+14

'2. 018E+ 10

*1.097E+05

'6.247E+09

-2.161E+06

-6.468E+07
'3.3610+05

3.000±E02

'4.723E+10

'9. 885E+11

'8.195E+14

'2.0180*10

I.097E+05

'6. 247E+09

'2.161E006

6. 468E+07

3. 361E+05

1.000*E03

1.909E+07

5.225E+10

'8.195E+14
"2.0180±10

'1.097E+05

6.,247E+09

"2.161E+06

'6. 468E+07

'3. 361E+05

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

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

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 1.000E+03 years

Nuclide Initial

(i) (pCi/g)

Pa-231 2.500E-01

Ra-226 4.600E-01

Th-228 2.800E-01

Th-230 1.140E+00

Th-232 7.000E-02

U-234 4.808E+02

U-235 8.680E+00

11-236 1.287E+01

U-238 5.038E+02

tmin DSR(i,tmin) G(i,tmin) D

(years)

1.000E+03

1.0000+03

0.000E+00

1.000E+03

1.000E+03

1. 000E+03

1.000E+03

1.000E+03

1.000E+03

1.310E-06

4.784E-10

5.299E-12

7.204E-10

7.934E-08

2.035E-12

1.408E-08

1.489E-15

1.0IE-12

(pCi/g)

1.909E+07

5.225E+10

4.718E+12

2.0018E+10

-1.097E+05

-6.247E+09

"2.161E+06

'6. 4 468E007

"3.361E+05

)SR(i,tmaa) G(i,tmax)

(pCi/g)

1.310E-06 1.909E+07

4.784E-10 5.225E+10

0.000E+00 '8.195E+14

7.204E-10 -2.018E+10

7.934E-08 *'.097E+05

2.035E-12 '6.247E+09

1.408E-08 '2.1610E06

1.489E-15 '6.468E+07

1.001E-12 '3.361E+05

'At specific activity limit
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Summary : MTW Pond D Industrial Worker - Probabilistic Run

File : C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\MTW\MTW_POND_DIW-PROB.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(j) (U

Pa-231 Pa-231 1.000E+00

Pa-231 U-235 1.000+E00

Pa-231 ZDOSE(j)

Ac-227

Ac-227

Ac-227

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Th-228

Th-228

Th-228

Th-228

Pa-231 1.000E+00

U-235 1.000E+00

DOSE(j)

Ra-226 1.000E+00

Th-230 1.000-E00

U-234 0.000+E00

U-238 9.999E-01

2DOSE(j)

Ra-226 1.000E+00

Th-230 1.000E+00

U-234 1.000E+00

U-238 9.999E-01

ZDOSE (j)

Th-228 1.000E+00

Th-232 0.000E+00

U-236 1.O00E+00

2DOSE(j)

DOSE(j,t), mrem/yr

t= 0.000±E00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.0000+02 1.000E+03

1.112E-23 1.129E-23 1.163E-23 1.292E-23 1.744E-23 4.982E-23 1.000E-21 3.623E-17

4.095E-27 1.245E-26 2.992E-26 9.967E-26 3.909E-25 3.682E-24 2.215E-22 2.691E-17

I.112E-23 1.130E-23 1.166E-23 1.302E-23 1.783E-23 5.350E-23 1.221E-21 6.315E-17

1.161E-21 3.465E-21 7.999E-21 2.318E-20 6.272E-20 2.140E-19 2.433E-18 3.274E-07

2.853E-25 1.998E-24 1.057E-23 9.501E-23 8.268E-22 1.183E-20 4.880E-19 1.222E-07

1.161E-21 3.467E-21 8.009E-21 2.328E-20 6.355E-20 2.256E-19 2.921E-18 4.497E-07

2.425E-14 2.448E-14 2.493E-14 2.657E-14 3.186E-14 6.034E-14 3.734E-13 2.201E-10

1.305E-17 3.950E-17 9.404E-17 3.029E-16 1.079E-15 7.256E-15 1.686E-13 8.213E-10

1.652E-20 1.166E-19 6.282E-19 6,015E-18 6.162E-17 1.325E-15 8.403E-14 9.786E-10

1.228E-26 1.858E-25 2.210E-24 6.288E-23 1.882E-21 1.367E-19 2.784E-17 1.353E-12

2.427E-14 2.452E-14 2.502E-14 2.686E-14 3.302E-14 6.892E-14 6.260E-13 2.021E-09

4.073E-24 1.218E-23 2.822E-23 8.281E-23 2.330E-22 8.078E-22 8.237E-21 2.347E-17

1.463E-27 1.026E-26 5.447E-26 4.955E-25 4.444E-24 6.850E-23 3.201E-21 8.105E-17

0.000E+00 0.0000E00 0.0000+00 6.747E-27 1.823E-25 1.009E-23 1.463E-21 9.495E-17

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.688E-28 4.397E-25 1.263E-19

4.074E-24 1.219E-23 2.828E-23 8.331E-23 2.350E-22 8.863E-22 1.290E-20 1.996E-16

1.484E-12 1.043E-12 5.148E-13 4.354E-14 3.749E-17 7.022E-28 0.0000+00 0.000E+00

2.865E-15 1.771E-14 7.163E-14 2.843E-13 5.581E-13 1.122E-12 7.423E-12 5.533E-09

6.653E-24 9.110E-23 8.749E-22 1.273E-20 1.015E-19 8.201E-19 1.409E-17 1.909E-14

1.487E-12 1.060E-12 5.864E-13 3.278E-13 5.581E-13 1.122E-12 7.423E-12 5.533E-09

Th-230 Th-230 1.000E+00

Th-230 U-234 1.000E+00

Th-230 U-238 9.999E-01

Th-230 2DOSE(j)

Th-232 Th-232 1.000E+00

Th-232 U-236 .0000E+00

Th-232 2DOSE(j)

Ra-228 Th-232 1.000E000

Ra-228 U-236 1.000E+00

Ra-228 DOSE(j)

U-234 U-234 1.000E+00

U-234 U-238 9.999E-01

U-234 DOSE(j)

U-235 U-235 1.000E000

U-236 U-236 1.000E000

U-238 U-238 5.400E-05

U-238 U-238 9.999E-01

U-238 2DOSE(j)

0.000E+00 0.0000+00 0.000 0E00 0.000E±00 0.0000+00 0.0000±00 0.000+E00 7.749E-26

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.124E-25

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000±E00

0.000E+00 0.000E+00 0.000E000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.899E-25

0.000E+00 0.000E+00 D.000E+00 0.000+E00 0.000E+00 8.000E+00 0.000E+00 7.657E-30

0.000E+00 0.00E+00 0.O0000 0.O00E+0 0.O00E+00 0.O00E00 0.0000E+00 .O00E+00

0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 7.657E-30

4.748E-18 1.366E-17 2.914E-17 6.607E-17 1.144E-16 2.803E-16 3.379E-15 2.056E-11

1.451E-26 9.913E-26 4.972E-25 3.770E-24 2.325E-23 2.105E-22 6.454E-21 7.097E-17

4.748E-18 1.366E-17 2.914E-17 6.607E-17 1.144E-16 2.803E-16 3.379E-15 2.056E-11

0.000+E00 0.000E+00 0.0000E00 0.000E+00 0.000±E00 0.000E00 0.000E+00 1.334E-25

O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.579E-27

0.000E+00 O.000E+00 0.000E+00 0.000E+00 0,000E000 0.0000E00 0.000E+00 1.350E-25

1.626E-25 1.656E-25 1.718E-25 1.953E-25 2.817E-25 1.015E-24 3.960E-23 1.467E-17

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000±E00 0.000E000 0.000E+00 5.464E-28

0.O00E+00 0.000±E00 0.000E+00 0.000E+00 O.O000EO0 0.000±E00 0.000E+00 0.000E+00

8.000E-16 8.108E-16 8.327E-16 9.141E-16 1.193E-15 3.034E-15 4.368E-14 5.028E-10

8.000E-16 8.108E-16 8.327E-16 9.141E-16 1.193E-15 3.034E-15 4.368E-14 5.028E-10

THF(i) is the thread fraction of the parent nuclide.
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Summary MTW Pond D Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\MTW\MTWPOND_DIW-PROB.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(j) Mi)

Pa-231 Pa-231 1.0006+00

Pa-231 U-235 0.000E+00

Pa-231 7S(]):

S(j,t), pCi/g

t= 0.000E+00 1.000E600 3.000nE00 1.000E+01 3.000E+01 1.000E+02 3.000+E02 1.0006+03

Ac-227

Ac-227

Ac-227

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pa-231

U-235

70(j):

Ra-226

Th-230

0-234

U-238

ES(j):

Ra-226

Th-230

U-234

U-238

ES(j):

Th-228

Th-232

U-236

ES(j):

Th-230

U-234

U-238

ES(j):

1.000E+00

1.0006+00

1.0006+00

I. 00E+00

1.000E+00

9.999E-01

1 . 000nE00

1.000E+00

1.000E+00

9.999E-01

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

9.999E-01

2.500E-01 2.494E-01

0.000E+00 1.832E-04

2.500E-01 2.496E-01

0.000E+00 7.801E-03

0.000E+00 2.882E-06

0.000E+00 7.804E-03

4.600E-01 4.590E-01

0.000E+00 4.933E-04

0.000E+00 9.361E-07

0.000E+00 9.273E-13

4.600E-01 4.595E-01

0.000E+00 1.405E-02

0.000E+00 7.586E-06

0.000E+00 9.624E-09

0.000E+00 7.161E-15

0.000E+00 1.406E-02

2.482E-01 2.441E-01

5.470E-04 1.793E-03

2.488E-01 2.459E-01

2.249E-02 6.545E-02 1.369E-01 1.719E-01 1.095E-01 2.036E-02

2.522E-05 2.546E-04 1.771E-03 9.443E-03 2.192E-02 1.468E-02

2.252E-02 6.570E-02 1.387E-01 1.813E-01 1.314E-01 3.504E-02

2.326E-01 1.966E-01 1.216E-01

5.128E-03 1.446E-02 2.688E-02

2.377E-01 2.111E-01 1.484E-01

2.261E-02

I.678E-02

3.939E-02

4.571E-01 4.503E-01

1.477E-03 4.886E-03

8.399E-06 9.234E-05

2.498E-11 9.177E-10

4.585E-01 4.553E-01

4.314E-01

1.435E-02

8.064E-04

2.422E-08

4.466E-01

4.075E-02 1.206E-01 2.648E-01

6,676E-05 6.862E-04 5.012E-03

2.552E-07 8.875E-06 2.020E-04

5.716E-13 6.710E-11 4.736E-09

4.082E-02 1.215E-01 2.700E-01

3.715E-01 2.423E-01

4.444E-02 1.092E-01

8.072E-03 5.433E-02

8.287E-07 1.797E-05

4.240E-01 4.058E-01

3.643E-01 2.498E-01

3.069E-02 9.686E-02

4.495E-03 4.419E-02

3.850E-07 1.326E-05

3.9956-01 3.909E-01

5.151E-17 0.000E+00

6.901E-02 6.898E-02

5.019E-08 1.307E-07

6.901E-02 6.898E-02

5.429E-02

2.024E-01

2 .411E-01

3.332E-04

4.980E-01

5.599E-02

1.931E-01

2.261E-01

3.006E-04

4.755E-01

0.0000E+0

6.889E-02

2.376E-07

6.889E-02

. Th-228

Th-228

Th-228

Th-228

2.800E-01 1.949E-01 9.443E-02 7.475E-03 5.328E-06

0.000E+00 1.304E-03 8.688E-03 3.926E-02 6.636E-02

0.000E+00 4.101E-12

2.800E-01 1.962E-01

8.825E-01 1.652E-09 1.181E-08

1.031E-01 4.676E-02 6.637E-02

Th-230

Th-230

Th-230

Th-230

Th-232
Th-232

Fh-232

Oa-228

Ra-228

Ra-228

U-234

U-234

U-234

Th-232 1.000E+00

U-236 1.000E+00

zS(j):

Th-232 1.000E+00

U-236 1.000E+00

zS(j):

U-234 1.000E+00

U-238 9.999E-01

7S(j):

1.140E+00

0.000E+00

0.000E+00

1.140E+00

7.000E-02

0.0OOE00

7.000E-02

O.000E+00

0.000E+00
0 .(006E+ 00

4.808E+02

0.0006+00

4.808E+02

1.140E+00

4.323E-03

6. 423E-09

1.144E+00

1.140E+00

1.294E-02

5. 772E-08

1.153E+00

7.000E-02 7.000E-02

6.342E-10 1.898E-09

7.000E-02 7.000E-02

7.943E-03 2.119E-02

3.673E-11 3.052E-10

7.943E-03 2.119E-02

4.796E+02 4.774E+02

1.427E-03 4.269E-03

4.796E+02 4.774E+02

1.140E+00 1.140E+00

4.277E-02 1.253E-01

6.376E-07 5.646E-06

1.183E+00 1.265E+00

7.000E-02 7.006E-02

6.274E-09 1.838E-08

7.000E-02 7.006E-02

4.870E-02 6.726E-02

2.625E-09 1.340E-08

4.870E-02 6.726E-02

4.694E+02 4.476E+02

1.411E-02 4.132E-02

4.695E+02 4.476E+02

1,139E+00 1.136E+00 1.128E+00

3.848E-01 9.257E-01 1.635E+00

5.933E-05 4.589E-04 3.253E-03

1.524E+00 2.062E+00 2.766E+00

6.999E-02

5.649E-08

6.999E-02

6.901E-02

5.159E-08

6. 901E-02

3.788E+02

1.267E-01

3.789E+02

6.996E-02 6.986E-02

1.361E-07 2.416E-07

6.996E-02 6.986E-02

6.898E-02 6.889E-02

1.316E-07 2.378E-07

6.898E-02 6.889E-02

2.351E+02 4.428E+01

3.032E-01 5.234E-01

2.354E+02 4.480E+01

U-235 U-235 1.000E+00

U-236 U-236 1.006OE00

8.680Er00 8.659E+00 8.618E+00 8.476E+00 8.081E+00 6.840E+00 4.248E+00 8.017E-01

1.287E+01 1.284E+01 1.278E+01 1.257E+01 1.198E+01 1.014E+01 6.298E+00 1.189E+00

U-238

U-238

U-238

U-238 5.400E-05

U-238 9.999E-01

7S(j):

2.721E-02

5.038E+02

5.038E+02

2.721E-02 2.720E-02

5.038E+02 5.037E+02

5.038E+02 5.037E+02

2.719E-02 2.716E-02 2.706E-02

5.035E+02 5.030E+02 5.010E+02

5.035E+02 5.030E+02 5.010E+02

2.675E-02 2.573E-02

4.954E+02 4.764E+02

4.955E+02 4.765E+02

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 5875.80 seconds
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRADOFAMILY\RESRAD\USERFILES\MTW\MTWPOND E IW-PROB.RAD
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Somnary : MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\M1'W\MTWPOND_EIW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Suanary

Dose Library: FGR 12 & FGR 11

Menu

Current Base Parameter

Value# Case' NameParameter

II I I

A-i

A-i

A-I

A-i

A-i

A-I

A-i

A-I

A-i

A-i

A-I

A-I

A-i

A-I

A-I

A-i

A-i

A-i

A-i

A-I

A-i

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

A-1

B-1

B-i

B-i

B-1

B-1

B-1

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Ac-227 (Source: FGR 12)

Ac-228 (Source: FGR 12)

At-218 (Source: FGR 12)

Bi-210 (Source: FGR 12)

Bi-211 (Source: FGR 12)

Bi-212 (Source: FGR 12)

Bi-214 (Source: FGR 12)

Fr-223 (Source: FGR 12)

Pa-231 (Source: FGR 12)

Pa-234 (Source: FGR 12)

Pa-234m (Source: FGR 12)

Pb-210 (Source: FGR 12)

Pb-211 (Source: FGR 12)

Pb-212 (Source: FGR 12)

Pb-214 (Source: FGR 12)

Po-210 (Source: FGR 12)

Po-211 (Source: FGR 12)

Po-212 (Source: FGR 12)

Po-214 (Source: FGR 12)

Po-215 (Source: FGR 12)

Po-216 (Source: FGR 12)

Po-218 (Source: FGR 12)

Ra-223 (Source: FGR 12)

Ra-224 (Source: FGR 12)

Ra-226 (Source: FGR 12)

Ra-228 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Rn-220 (Source: FGR 12)

Rs-222 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-228 (Source: FGR 12)

Th-230 (Source: FGR 12)

Th-231 (Source: FGR 12)

Th-232 (Source: FGR 12)

Th-234 (Source: FGR 12)

Ti-207 (Source: FGR 12)

Ti-208 (Source: FGR 12)

TI-210 (Source: no data)

U-234 (Source: FGR 12)

U-235 (Source: FGR 12)

U-236 (Source: FGR 12)

U-238 (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

AC-227 D

Pa-231

Pb-210+D

Ra-226+D

Ra-228+D

4.951E-04 1.951E-04

5.978900 5.978Er00

5.847E-03 5.847E-03

3.606E-03 3.606E-03

2.559E-01 2.559E-01

1.171E+00 1.171E+00

9.808E+00 9.808E+00

1.980E-01 1.980E-01

1.906E-01 1.906E-01

1.155E+01 1.155El 01

8.967E-02 8.967E-02

2.447E-03 2.447E-03

3.064E-01 3.064E-01

7.043E-01 7.043E-01

1.341E+00 1.341E+00

5.231E-05 5.231E-05

4.764F-02 4.164E-02

O.OOE+00 0.0OOE+00

5.138E-04 5.138E-04

1.016E-03 1.016E-03

1.042E-04 1.042E-04

5.642E-05 5.642E-05

6.034E-01 6.034E-01

5.119E-02 5.119E-02

3.176E-02 3.176E-02

0.O00-EOO 0.000E+00

3.083E-01 3.083E-01

2.298E-03 2.298E-03

2.354E-03 2.354E-03

5.212E-01 5.212E-01

7.940E-03 7.940E-03

1.209E-03 1.209E-03

3.643E-02 3.643E-02

5.212E-04 5.212E-04

2.410E-02 2.410E-02

1.980E-02 1.980E-02

2.298E+01 2.298E+01

0.000E+00 1-2.000E+00

4.017E-04 4.017E-04

7.211E-01 7.211E-01

2.148E-04 2.148E-04

1.031E-04 1.031E-04

6.724E+00 6.700E+00

1.280E+00 1.280=E00

2.320E-02 1.360E-02

8.594E-03 8.580E-03

5.078E-03 4.770E-03

DCFIS 1)

DCFIS 2)

DCFI) 3)

DCFi( 4)

DCFIS 5)

DCF1( 6)

DCFi( 7)

DCFI( 8)

DCFl) 9)

DCFi 10)

DCFSi ii)

DCF1( 12)

DCFI 13)

DCFI 14)

DCF1 15)

DCFI( 16)

DCFi( 17)

DCF (18)

DCFI 19)

DCFi 20)

DCFi 21)

DCFi 22)

DCFi) 23)

DCF1 24)

DCFI 25)

DCFi( 26)

DCFI 27)

DCFi( 28)

DCFI 29)

DCFI 30)

DCFl(31)

DCFI( 32)

DCF (33)

DCFI 34)

DCF I 35)

DCFi( 36)

DCFi 37)

DCFI( 38)

DCFI) 39)

DCFI 40)

DCFI( 41)

DCF1 42)

DCF2

DCF2(

DCF2

DCF2

SCF2

1)

2)

3)

4)

5)
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRAD FAMILY\RESRAD\USERFILES\MTW\MTW_ POND_E_ IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR ii

Menu I Parameter

i i

B-i

B-I

B-I

B-i

B-I

B-i

B-I

B-I

D-I

D-1

D-i

D-i

0-I

D-1

D-1

D-i

D-I

D-i

D-I

D-1

D-I

D-i

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-3A

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

Th-228+D

rh-230

Th-232

U-234

U-235+D

U-236

U-238

U-238 +D

Dose conversion factors for ingestion, nrem/pCi:

Ac-227fD

Pa-231

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Trh-230

Th-232

U-234

U-235+D

U-236

U-238

U-238+D

Food transfer factors:

AC-227*D , plant/soil concentration ratio, dimensionless

Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

AC-227-D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Current

Value#

3.454E-01

3.260E-01

I.640E+00

1.320E-01

1.230E-01

1.250E-01

1.180E-01

1.180IE-01

1.480E-02

1.060E-02

7.276E-03

I.321E-03

1.442E-03

8.086E-04

5.480E-04

2.730E-03

2.830E-04

2.673E-04

2.690E-04

2.550E-04

2.687E-04

2.500E-03

2.000E-05

2.0OOE-05

1.000E-02

5.000E-03

5.000E-06

1.000E-02

8.00E-04

3.000E-04

4.000E-02

1.000E-03

1.000E-03

4.000E-02

1.000E-03

1.000E-03

1.00E-0 3

1.00OE-04

5.000E-06

Base Parameter

Case. Name

3.420E-01 DCF2) 6)

3.260E-01 DCF2( 7)

1.640E+00 DCF2) 8)

1.320E-01 DCF2( 9)

1.230E-01 DCF2( 10)

1.250E-01 DCF2( ii)

1.180E-01 DCF2( 12)

1.180E-01 DCF2( 13)

1.410E-02 DCF3) 1)

1.060E-02 DCF3) 2)

5.370E-03 DCF3( 3)

1.320E-03 DCF3( 4)

1.440E-03 DCF3( 5)

3.960E-04 DCF3( 6)

5.480E-04 DCF3( 7)

2.730E-03 DCF3( 8)

2.830E-04 DCF3( 9)

2.660E-04 DCF3( 10)

2.690E-04 DCF3( 01)

2.550E-04 DCF3( 12)

2.550E-04 DCF3( 13)

2.500E-03 RTF( 1,1)

2.000E-05 RTF( 1,2)

2.000E-05 RTF( 1,3)

1.000E-02 RTF( 2,1)

5.000E-03 RTF( 2,2)

5.000E-06 RTF( 2,3)

1.000E-02 RTF( 3,1)

8.000E-04 RTF( 3,2)

3.000E-04 RTF( 3,3)

4.000E-02 RTF( 4,1)

1.000E-03 RTF( 4,2)

1.000E-03 RTF( 4,3)

4.000E-02 RTF( 5,1)

1.001E-03 RTF( 5,2)

1.000E-03 RTF( 5,3)

1.000E-03 RTF( 6,1)

1.000E-04 RTF( 6,2)

5.000E-06 RTF( 6,3)

IPa-231
Pa-231

Pa-231

IPb-210ýfl
Pb-2101D

Pb-21 0 0

Ra-228-,0

Ra-226n0

Ra-226+fl

Ra-228+fl

Ra-228+D

IRa-228,-0

Th-228+fl

ITh-2281D
Th-22850

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTWPOND0E_IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Menu

D-34 Th-
2 3

0

D-34 Th-230

D-34 Th-230

D-34

D-34 Th-232

D-34 Th-232

D-34 Th-232

D-34

D-34 U-234

D-34 u-234

D-34 U-234

D-34

D-34 U-235R

D-34 u-235+[

D-34 U-235+1

D-34

D-34 U-236

D-34 U-236

D-34 U-236

D-34

D-34 U-238

D-34 0-238

D-34 u-238

D-34

D-34 U-238+[

D-34 U-238+[

D-34 U-238+1

D-5 Oioacci

D-5 Ac-227+

D-5 AC-227L

D-5

Current Base

Value# Case*

Parameter

NameParameter

D

D

D

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

D

D

D

1.000E-03

1.000E-04

5.000E-06

1.000E-03

1.000E-04

5.000E-06

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.00OE-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

1.500E+01

1.000E+03

1.000E+01

1.100E+02

3.000E+02

1.0000+02

5.000E+01

2.500E002

5.000E+01

2.500E+02

1.000E+02

5.000E+02

1.000E+02

5.000E+02

1.0000-03 RT F( 7,1)

1.000E-04 RTF( 7,2)

5.000E-06 RTF( 7,3)

1.000E-03 RTF( 8,1)

1.000E-04 RTF( 8,21

5.0000-06 RTF( 8,3)

2.500E-03 RTF( 9,1)

3.400E-04 RTF( 9,2)

6.000E-04 RTF( 9,31

2.500E-03 RTF( 10,1)

3.400E-04 RTF( 10,2)

6.000E-04 RTF( 10,3)

2.500E-03 RTF( 11,I)

3.400E-04 RTF( 11,2)

6.0000-04 RTFP 11,3)

2.500E-03 RTF( 12,1)

3.400E-04 RTF( 12,2)

6.000F-04 RTF( 12,3)

2.500E-03 RTF( 13,1)

3.400E-04 RTF( 13,2)

6.000E-04 RTF( 13,3)

1.500E+01 BIOFAC( 1,i)

1.0000E03 BIOFAC( 1,2)

1.000S+01 BIOFAC( 2,1)

1.100E+02 OIOFAC( 2,2)

3.000E+02 BIOFAC( 3,1)

1.0000+02 BIOFAC( 3,2)

5.000E001 BIOFAC( 4,1)

2.5000E+02 BIOFAC( 4,2)

5.000E+01 BIOFAC) 5,1)

2.500E+02 BIOFAC( 5,2)

1.0000+02 BIOFAC( 6,1)

5.000E+02 BIOFAC( 6,2)

1.000E+02 BIOFAC( 7,1)

5.000E+02 BI OFAC( 7,2)

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Pa-
2 3

1

Pa-
23
1

Pb-210+

IPb-210 I

imulation factors, fresh water, L/kg:

+D , fish

D crustacea and mollusks

fish

crustacea and mollusks

D fish

D , crustacea and mollusks

Ra-
2 2 6

+D , fish

Ra-226+D , crustacea and mollusks

Ra-
2 2

8+D , fish

Ra-228ýD ,crustacea and mollusks

Th-228+D fish

Th-228+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RE3RAD\USERFILES\MTW\MTWPONDE6IW-PROB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Current Base

Value# Case'

Parameter

NameMenu Parameter

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Th-232

Th-232

U-234

U-234

fish

crustacea and mollusks

fish

crustacea and mollusks

U-235+D fish

U-235+D crustacea and mollusks

U-236 fish

U-236 crustacea and mollusks

U-238 fish

U-238 crustacea and mollusks

U-238+D fish

U-238+0 crustacea and mollusks

1.000E+02

5.000E+02

1.000E+01

6.000EI01

1.000E+01

6.D00E+01

1.000E+01
6.000±E01

1.000E+01

6.000E+01

1.000±E01

6.000E+01

1.0006E02 BIOFAC( 8,1)

5.000E+02 BIOFAC( 8,2)

1.000±E01 BIOFAC( 9,1)

6.000±E01 BIOFAC( 9,2)

1.000±E01 BIOFAC( 10,1)

6.000E601 BIOFAC( 10,2)

1.000E+01 BIOFAC( 11,I)

6.000E6 01 BIOFAC( 11,2)

1.0000E+l BIOFAC( 12,1)

6.000E01 I IOFAC( 12,2)

1.000E+01 BIOFAC( 13,1)

6.000E+01 BIOFAC( 13,2)

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

'Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRAD-FAMILY\RESRAD\USERFILES\MTW\MTWPONDEIW-PROB.RAD

Site-Specific Parameter Summary

Menu Parameter

R011

R011

R011

0011

Roll

R011

5011

R011

R011

R011

R011

R011

R011

R011

ROll

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Fraction of contamination that is submerged

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

(pCi/g(

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)
(pCi/g)(

(pCi/g:

(pCi/g)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/ L)

(pCi/L)

(pCi/L)

(pCi/iL)

Pa-231

Ru-226

Th-228

Th-230

Th-232

U-234

U-235

U-236

U-238

Pa-231

Ra-226

Th-228

Th-230

Th-2 32

U-234

U-235

U-236

U-238

+

User

Input Default

1.200E+04 1.000E104

3.453E+00 2.000*E00

0.000'E00 0.000Ej00

1.650E+02 1.OOOE+02

2.500E+01 3.000E+01

0.000E+00 j0.000E00

1.000E+00 1.000E+00

3.000E+00 3.000E+00

1.000E+01 1.000E+01

3.000E+01 3.000E+01

I.OO0E+02 1.000E+02

3.000E+02 3.000E+02

1.000E+03 1.000E+03

not used 0.000E+00

not used 0.000E+00

7.000E-02 0.OO0E+00

3.400E-01 .0000E+00

3.000E-02 O.000E+00

8.300E-01 0.OOOE+00

3.000E-02 O.000E+00

1.186E+02 .1000E+00

5.110E+00 0.000E+00

2.910E+00 O0.00E+00

1.227E+02 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.I00E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

1.590E+00 0.000E+00

1.500E+00 1.500E+00

1.000E-03 1.000E-03

1.575E+00 1.500E+00

1.000E-03 1.000E-03

4.000E-01 4.000E-01

2.000E-01 2.000E-01

1.600E+00 1.000E+01

5.300E+00 5.300E+00

3.300E100 2.000E+00

not used 8.000E*00

5.000E-01 5.000E-01

1.250E100 0.000E+00

0.000E+00 2.000E-01

overhead overhead

+

I.

Used by RESRAD

(If different from user input)

Parameter

Name

AREA

THICKO

SUBMFRACT

LCZPAQ

BRDL

TI

T( 2)

T ( 3)

T( 4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)

T(10)

SI (2)

i1(4)

SI (6)

S0c7)

Si (8)

SI (9)

SI(10)

SI(11)

S0(12)

WI ( 2)

WI ( 4)

W01 6)

Wl6 7)

WI 6 8)

Wl( 9)

W 0(10)

WI ll1)

WI(12)

COVER0

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ
WIND

HUMID
EVAPTR

PRECIP

RI

IDITCH

Concentration

Concentration

Concentration

Concentration

Concentration

Concentration

Concentration

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

R013 Cover depth (i)

R013 Density of cover material (g/cm'*3)

R013 Cover depth erosion rate (m/yr)

R013 Density of contaminated zone (g/cm**3)

R013 Contaminated zone erosion rate (m/yr)

R013 Contaminated zone total porosity

R013 Contaminated zone field capacity

R013 Contaminated zone hydraulic conductivity )n/yr)

R013 Contaminated zone b parameter

R013 Average annual wind speed (m/sec)

R013 Humidity in air (g/mn"3)

R013 Evapotranspiration coefficient

R013 Precipitation (m/yr)

R013 Irrigation (m/yr)

R013 Irrigation mode
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRAD_FAMILY\RESRAD\UIERFILES\MTW\MTWPOND E IW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Menu Parameter Input Default (lit different from user input) Name

R013 Runoff coefficient 4.000E-01 2.O000-01 --. RUNOFF

R013 Watershed area for nearby stream or pond (m-'2) 2.778E+05 1.000E+06 WAREA

ROl3 Accuracy for water/soil computations 1.000E-03 1 .000E-03 -EPS

R014 Density of saturated zone (g/cm**3) 1.50+005I 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity 4.00E-0-1 4.000E-01 TPSZ

R014 Saturated zone effective porosity 2.000E-01 2.000E-01 -EPSZ

R014 Saturated zone field capacity 2.000E-01 2.000E-01 FCSZ

R014 Saturated zone hydraulic conductivity (i/yr) 1.000E+02 1.0000±02 HCSZ

R014 Saturated zone hydraulic gradient 4.800E-03 2.000E-02 HGWT

R014 Saturated zone b parameter 5.300E+00 5.3000E00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 1.050E+02 1.0000E+0 DWIBWT

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

R014 Well pumping rate (m**3/yr) not used 2.500E+02 --- UW

R015 Number of unsaturated zone strata 5 1 --- NS

R015 Unsat. zone i, thickness (m) 6.860E+00 4.000E+00 H(1)

R015 Unsat. zone 1, soil density (g/cm**3) I .500E+00 1.500E+00 --- DENSUZ(1)

R015 Unoar. zone 5, total porosity 4.000E-01 4.000E-01 TPUZ(S)

R015 Unsat. zone I, effective porosity 2.000E-01 2.000E-01 -EPUZ{I)

R015 Unsat. zone 0, field capacity 2.000E-01 2.000E-01 FCUZ(1)

R015 Unsat. zone 1, soil-specific b parameter 5.300E+00 5.300E+0D --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 1.262E+02 1.000E+01 --- HCUZ(1)

R015 Unsat. zone 2, thickness (m) 1.710E,00 0.000E+00 --- H(2)

R015 Unsat. zone 2, soil density (g/cm**3) I 0.500DE00 1.500E+00 --- DENSUZ(2)

R015 Unsat. zone 2, total porosity 4.000E-01 4.000E-01 TPUZ(2)

R015 Unsat. zone 2, effective porosity 2.000E-01 2.000E-01 --- EPUZ(2)

R015 Unsat. zone 2, field capacity 2.000E-01 2.000E-01 -- FCUZ(2)

R015 Unsat. zone 2, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(2)

R015 Unsat. zone 2, hydraulic conductivity (m/yr) 1.000E+01 1.000E01 -HCUZ(2)

R015 Unsat. zone 3, thickness (ml i.70E+00 0.000E+00 H3--- 8)

R015 Unsat. zone 3, soil density (g/cm**3) 1.500E+00 1.500E+00 --- DENSUZ03)

R015 Unsat. zone 3, total porosity 4.000E-01 4.000E-01 --- TPUZ(3)

R015 Unsat. zone 3, effective porosity 2.000E-01 2.000E-01 -EPUZ(3)

R015 Unsat. zone 3, field capacity 2.000E-01 2.000E-01 --- FCUZ(3)

R015 Unsat. zone 3, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(3)

R015 Unsat. zone 3, hydraulic conductivity (m/yr) I.000E+01 1.000E+01 --- HCUZ(3)

R015 Unsat. zone 4, thickness (m) 4 4.i00E+00 0.000E+00 I-H(4)
R015 Unsat. zone 4, soil density (g/cm**3) 1.500E+00 1.500E+00 DENSUZD4)

0015 Unsat. zone 4, total porosity 4.000E-01 4.000E-01 --- TPUZ(4)

R015 Unsat. zone 4, effective porosity 2.000E-01 2.000E-01 --- EPUZ(4)

R015 Unsat. zone 4, field capacity 2.000E-01 2.000E-01 FCUZ(4(

R015 Unsat. zone 4, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(4)

.015 Unsat. zone 4, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 HCUZ(4)
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Summary MTW Pond E Industrial Worker - Probabilistic Run

Pile C:\RESRAD9FAMILY\RESRAD\USERFILES\MTW\MTWPONDE0IW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

k015

R015

1015

R015

R015

P015

R015

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

. R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

P016

R016

R016

R016

R016

R016

R016

Unsat.

Unset.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

none 5,

zone 5,

zone 5,

zone 5,

zone 5,

zone 5,

zone 5,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Pa-231

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm*'
3

/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm*'3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm''3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm*'3/g)

Unsaturated zone 4 (cm*'3/g)

Unsaturated zone 5 (cm**3/9)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-228

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cmn*3/q)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm*'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-230

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm-'3/g)

Unsaturated zone 4 (cm' 3/g)

Unsaturated zone 5 (cm*'3/g)

Saturrated zone (cm**3/g)

Leach rate )/yr)

Solubility constant

User

Input I

1.140E+00
I1.500Eý00

4.000E-01

2.0000E-Il1

2.OOOE-01

5.300E0v0
1.000E+01

5.000E+01

5.000E+01

5.000E,01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

0,000E+00

0.000OE+00

7.000E+01

7.000E101

7.000E+01

7.000E+01

7.000E+01

7.000E+01

7.O00E+01

0.000OE+00

0.000E+00

6.000E+04

6. O00E+04

6.000OE104

6.000E+04

6. O00E+04

6 . D0E+04

6.000OEý04

0.1000E+00

0.000OE+00

6.000E+04

6.000Eý04

6.000E+04

6 .000E+04

6.000OE+04

6.000E+04
6.OOOE+04

5.000+E00

0.000E+00

Default I

0.000E+00
1.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.0100E+01

5.000E+01

5.000-E01

5.000E+01
5 .000E+01

5.000E+01
5.000OE+01

5.000E+01

0.000E+00

0.OlOOE+0O

7.0000E01

7.000E+01

7.000E+01

7.0000E+01

7.000E+01

7.000E+01

7.0000+01

0.000E+00

0.0OOE+00

6.000E+04

6.000E+04

6.000E+04

6.000E+04

6.000E+04

6.000E+04

6.000E+04

O.0OOE+00

0.000nE00

6.000E+04

6.000E+04

6.000E+04

6.000E+04

6.0000+14

6.000E+04

6.000E+04

0.000E+00

0.000E+00

Used by RESRAD

(If different from user input)

1.373E-03

not used

9.818E-04

not used

1.149E-06

not used

1.149E-06

not used

Parameter

Name

H(5)

DENSUZ(5)

TPUZ (5)

EPUZ(5I)

FCUZ(5)

BUZ(5)

HCUZ (5)

DCNUCC( 2)

DCNUCU( 2,

DCNUCU( 2,

DCNUCU( 2,

DCNUCU( 2,'

DCNUCU( 2,)

DCNUCS( 2)

ALEACH( 2)

SOLUBK( 2)

DCNUCC( 4)

DCNUCU( 4,]

DCNUCU( 4,2

DCNUCU( 4,2

DCNUCU( 4,4

DCNUCU( 4,5

DCNUCS( 4)

ALEACH( 4)

SOLUBK( 4)

DCNUCC( 6)

DCNUCU( 6,1

DCNUCU( 6,2

DCNUCU( 6,3

DCNUCU( 6,4

DCNUCUI 6,5

DCNUCS( 6)

ALEACH) 6)

SOLUBK( 6)

DCNUCCI 7)

DCNUCU) 7,1

DCNUCU( 7,2

DCNUCU( 7,3

DCNUCU( 7,4

DCNUCU( 7,5

DCNUCS) 7)

ALEACH( 7)

SOLUBK( 7)

2)

3)

4)

5)

3)
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRADFAMILY\RESRAD\USERFILESNMTW\MTw_PONDI_ IW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R016

R016

R016

R016

R016

R016

ROSE

R016
ROSE

R016

R016

RD16

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

RD16

R016

R016

R016

R016
R016

R016

Distribution coefficients for Th-232

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm*-3/gq

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm*-3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cmn'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm'*3/g)

Unsaturated zone 2 (cm*'3/g)

Unsaturated zone 3 (cm'*3/g)

Unsaturated zone 4 (cm*c3/g)

Unsaturated zone 5 (cm' 3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm'*3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm" 3/g)

Unsaturated zone 3 (cm**3/g)

Unsaturated zone 4 (cm**3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate 1/yr)

Solubility constant

Distribution coefficients for U-236

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Unsaturated zone 3 (cm-*3/g)

Unsaturated zone 4 (cm*'3/g)

Unsaturated zone 5 (cm**3/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

User

Input

6.000E104

6.000±E04

6.000E+04

6.00±E+04

6.000E+04

6.000E+04

6.000E+04

0.000E+00

0.000E+00

5.000E+01

5.000E+01

5.00000E+

5.000E+01

5.000E+01

5.000E+01

5.OOOE+01

0.000E+00

2.940E-06

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.O00E+01

0.000E+00

2.940E-06

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

0.000E+00

2.940E-06

Default

6.000E+04

6.000E+04

6.000E+04

6.000*E04

6.000E+04

6.000E+04

6.000E+04

0.000E+00

0.000E+00

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

0.000E+00

0.000E+00

5.0000E+0

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.0000E01

5.000E+01

0.000E+00

0.000E+00

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.000E+01

5.OOOE+01

0.000E+00

0.000E+00

Used by RESRAD

(If different from user input)

1.149E-06

not used

1.373E-03

Sol. Kd =-2.007E-01 not used

1.373E-03

Sol. Kd 3.194E+00 not used

1.373E-03

Sol. Kd =-1.634E-01 not used

Parameter

Name

DCNUCC( 8)

DCNUCU( 8,1)

DCNUCU( 8,2)

DCNUCU( 8,3)

DCNUCU( 8,4)

DCNUCU( 8,5)

DCNUCS( 8)

ALEACH( 8)

SOLUBK( 8)

DCNUCC( 9)

DCNUCU( 9,1)

DCNUCU( 9,2)

DCNUCU( 9,3)

DCNUCU( 9,4)

DCNUCU( 9,5)

DCNUCS) 9)

ALEACH( 9)

SOLUBK( 9)

DCNUCC(10)

DCNUCU(10,1)

DCNUCU(10,2)

DCNUCU(10,3)

DCNUCU(10,4)

DCNUCU(10,5)

DCNUCS(10)

ALEACH(10)

SOLUBK(10)

DCNUCC(I)0

DCNUCU(11, 1)

DCNUCU(l1,2)

DCNUCU(1I,3)

DCNUCU()1,4)

DCNUCU(11,5)

DCNUCS(11)

ALEACH(10)

SOLUBK(1I)
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRAD FAMILY\RESRAD\USERFILES\MTW\MTW POND 0 IW-PROB.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

II
R016 Distribution coefficients for U-238

R016 Contaminated zone (cm**3/g) 5.0OOEo01 5.000*E01 5.213E+02 DCNUCC(12)

R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 5.213E,02 DCNUCU(12,1)

R016 Unsaturated zone 2 (cm**3/g) 5.000E+01 5.000E+01 5.213E+02 DCNUCU)12,2)

R016 Unsaturated zone 3 (cm**3/g) 5.000E001 5.000E+01 5.213E+02 DCNUCU(12,3)

R016 Unsaturated zone 4 (cm**3/g) 5.000ES01 5.000E+01 5.213E002 DCNUCU(12,4)

R016 Unsaturated zone 5 (cm**3/g) 5.OOGE+01 5.000E+01 5.213E+02 DCNUCU(12,5)

R016 Saturated zone (cmn*3/g) 5.000S+01 5.000E+01 5.213E+02 DCNUCS(12)

R016 Leach rate (/yr) 0.001E+0j 0.000E+00 1.322E-04 ALEACH(12)

R016 Solubility constant j 2.940E-06 0.000E+00 Sol. Kd = 5.213E002 used SOLUBK(12)

R016 Distribution coefficients for daughter Ao-227

R016 Contaminated zone (cm*3/g) 2.000E+01 2.000E+01 DCNUCC( 1)

R016 Unsaturated zone 1 (cm**3/g) 2.000E+01 2.000E01- DCNUCU( 1,I)

R016 Unsaturated zone 2 (cm**3/g) 2.000E+01 2.000E+01 --- DCNUCU( 1,2)

R016 Unsaturated zone 3 (cm*3/g) 2.000E+01 2.000E+01 j-DCNUCU( 1,3)

R016 Unsaturated zone 4 (cm**3/g) 2.000E001 2.000E01I --- DCNUCU( 1,4)

R016 Unsaturated zone 5 (cm**3/g) 2.000±E01 2.000E+01 --- DCNUCU( 1,5)

R016 Saturated zone (cm**3/g) 2.000E+01 2.000E+01 --- DCNUCS( 1)

R016 Leach rate (/yr) 0.0000E00 0.0000+00 3.409E-03 ALEACH( 1)

R016 Solubility constant 0.000E+00 0.000+E00 not used SOLUBK( 1)

R016 Distribution coefficients for daughter Pb-210

P016 Contaminated zone (cm**3/g) 1.000E+02 1.000E+02 -- DCNUCC( 3)

0016 Unsaturated zone 1 (cm**3/g) 1.000E+02 1.000E+02 --- DCNUCU( 3,1)

R016 Unsaturated zone 2 )cm**3/g) 1.000E+02 1.000E+02 --- DCNUCU( 3,2)

R016 Unsaturated zone 3 (cm**3/g) 1.000E+02 1.000E+02 --- DCNUCU( 3,3)

R016 Unsaturated zone 4 (cm**3/g) 1.O000E02 1.000E+02 DCNUCU( 3,4)

R016 Unsaturated zone 5 (cm**3/g) 1.000E+02 1.000E+02 -- DCNUCU) 3,5)

R016 Saturated zone (cm**3/g) 1.000E+02 1.000E+02 -- DCNUCS) 3)

R016 Leach rate (/yr) 0.000E000 0.000E+00 6.880E-04 ALEACH( 3)

R016 Solubility constant 0.000+010 0.000E+00 not used SOLUBK( 3)

R016 Distribution coefficients for daughter Ra-228

R016 Contaminated zone (cm) 3/g) 7.000E001 7.000E+01 DCNUCC( 5)

R016 Unsaturated zone I (cm**3/g) 7.0000E01 7.000E+01 j-- DCNUCU( 5,1)

R016 Unsaturated zone 2 (cm**3/g) 7.000E+01 7.000E+01 -- DCNUCU( 5,2)

R016 Unsaturated zone 3 (cm**3/g) 7.000E+01 7.000E+01 DCNUCU( 5,3)

R016 Unsaturated zone 4 (cm**3/g) 7.000±E01 7.000E+01 --- DCNUCU( 5,4)

R016 Unsaturated zone 5 )cm'3/g) 7.000E+01 7.000E+01 --- DCNUCU( 5,5)

R016 Saturated zone (cm**3/g) 7.000+E01 7.000E+01 --- DCNUCS( 5)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 9.818E-04 ALEACH( 5)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)

R017 Inhalation rate (m''3/yr) 1.140E004 8.400E+03 --- INHALR

R017 Mass loading for inhalation (g/m*n3) 1.000E-04 1.0000E04 --- MLINH

R017 Exposure duration 2.500E+01 3.000E+01 --- ED

R017 Shielding factor, inhalation 4.000E-01 4.000E-01 I-SHF3
R017 Shielding factor, external gamma 7.000E-01 7.000E-01 --- HFI

R017 Fraction of time spent indoors 1.700E-01 5.000E-01 --- FIND
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File O:\RESRAD-FAMILY\RESRAD\USERFSLES\M'7w\MTWPONDEI_-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu

R017

R017

R017

User

InputParameter

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if CS

R017 I Outer annular radius (a),

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

annular

a nnu Oar

annular

annular

annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(in),

(in),

(in),

(in),

(in),

(in),

(in),

(in),

ring 1:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

-1)

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

6.000E-02

1-1.000E+00

7.667E+00

I.533E+01

2.300E101

3.067E101

3.833E+01

4.600E+01

5.367E+01

G6.133E+01

6. 900E+01

7.667E+01

8.433E+01

9.200E+01

1.000E+00

1.000E+00

1.000E+00

9.800E-01

9 .800E-01

6.800E-01

5.300E-01

4.400E-01

3.900E-01

3.300E-01

2.800E-01

5.700E-02

not used

not used

not used

not used

not used

not used

3.650E+01

4.785E+02

1.000E+00

not used

not used

not used

not used

not used

not tired

not used

not used

not :sed

not used

I.

I -

Default

2.500E-01

1.000E+00

5.000±E01

7.071E+01

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

O.001E-00

0.000E+00

0.OOOE+00
O.O00E1+00

1.000E+00

2.732E-01

0.000E+00

0.S000E+0

0.000E+00

0.000E+00

0.100E+00

0.000E+00

0.000E+00

0.00IE+00

0.000E+00

0.000E+00

1.600E+02

1.400E101

9.200E+01

6.300E101

5.400E+00

9.000E-01

3.650E+01
5 .100E+02

1.000E+00

1.O00E+00
1.000E+00

I.000E+00

5.000E-01

6.800E+01

5.500E+01

5.000E+01

-1 shows non-circular AREA.

Used by RESRAD

(If different from user input)

Parameter

Name

FOTD

FS

RADSHAPE)

RADSHAPE(

RADSHAPE(

RAD_SHAPE(

RAD SHAPE(

RAD_SHAPE)

RAD SHAPE(

RAD SHAPE(

RAD_SHAPE(

RADSHAPE(I

RAD_SHAPE(I

RAD_SHAPE(I

FRACA( 1)

FRACA( 2)

FRACA( 3)

FRACA( 4)
FRACA( 5)

FRACA( 6)

FRACA( 7)

FRACA( 8)

FRACA( 9)

FRACA(10)

FRACA(I))

FRACA(12)

DrET(I)

DIET(2)

DIET(3)

DIET(4)
DIET(5)

DIET(6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFI5

LFI6

LWI5

I)

2)

3)

4)

5)

6)

7)

8)

9)

0)

1)

2)

R018 Fruits, vegetables and grain consumption (kg/yr)

R018 Leafy vegetable consumption (kg/yr)

R018 Milk consumption (L/yr)

R018 Meat and poultry consumption (kg/yr)

R018 Fish consumption (kg/yr)

R018 Other seafood consumption (kg/yr)

R018 Soil ingestion rate (g/yr)

R018 Drinking water intake (L/yr)

R018 Contamination fraction of drinking water

R018 Contamination fraction of household water

R018 Contamination fraction of livestock water

R018 Contamination fraction of irrigation water

R018 Contamination fraction of aquatic food

R018 Contamination fraction of plant food

R018 Contamination fraction of meat

R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)

R019 Livestock fodder intake for milk (kg/day)

R019 Livestock water intake for meat (L/day)
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File : 0:\RESRAD9FAMILY\RESRAD\USERFILES\MTW\MTWPOND-EIW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R019

R019

R019

R019

R019

R019

R019

R019

R019

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

S R19B

R19B

R19B

R.9B

Livestock water intake for milk IL/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m 13)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m*n2)

Wet weight crop yield for Leafy (kg/m.2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for

Dry Foliar Interception Fraction for

Dry Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Non-Leafy

Leafy

Fodder

Non-Leafy

Leafy

Fodder

User

Input

not used

not used

not used

1.500E-01

not used

1.000E000

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.4O0E+01

.S000E+00

1.000E+00

2.000E+01

7.000E+00

7.000E+00

1.000E+00

1.000E+00

4.500E+01

not used

not used

Default

1.600E+02

5.0OOE-01

1000E-04

1.500E-01

9.000E-01

1.000E+00

1.000E+00

I.OOOE+00

1.000:E00

7.000E-01

1.500E+00

1.l00+0-0

1.700E-01

2.500E-01

8.000E-02

I.000E-01

1.000E+00

1.000E+00

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.000E+01

2.000E-05

3.000E-02

2.000E-02

9.800E-01

3.000E-01

7.000E-07

1.000E-10

8.000E-01

2.000E-01

1.400E+01

I.000E+00

1.000E100

2.0000+01

7.000E+00

7.000E00

1.SOOnEOO

1.O000000

4.500E001

1.500E-01

2.400E+00

Used by RESRAD

(If different from user input)

Parameter

Name

LWI6

LSI

MLFD

DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV(!)

YV(2)

YV(3)

ErE (1)

TE(2)

TE(3)

riv (2)

TIV(3)

RDRY(1)

RDRY(2)

RDRY(3)

RWET(1)

RWET(2)

RWET(3)

WLAM

C12WTR

C12CZ

CSOIL

CAER

DMC

EVSN

REVSN

AVFG4

AVFG5

STOR T(1)

STOR_T(2)

STORT(3)

S TORT (4)

S TORT (5)

S TORT (6)

STOR T (7)

STORT (8)

STORT(9)

FLOOR1

DENSFL

R19B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cmn*3)

C14 C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (m)

C14 C-14 evasion flux rate from soil (0/sec)

C14 C-12 evasion flux rate from soil (1/sec)

C14 Fraction of grain in beef cattle feed

C14 Fraction of grain in milk cow feed

STOR Storage times of contaminated foodstuffs (days)

STOR Fruits, non-leafy vegetables, and grain

STOR Leafy vegetables

STOR Milk

STOR Meat and poultry

STOR Fish

STOR Crustacea and mollusks

STOR WHll water

STOR Surface water

STOR Livestock fodder

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm**3)
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTWPONDFIW-PROB.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R02 1

R021

R021

TITL

TITL

TITL

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

no

no

no

no

no

no

no

no

no

no

no

no

no

no

User

Input

it used

it used

ot used

ot used

ot used

ot used

ot used

ot used

ot used

it used

ot used

ot used

ot used

ot used

1024

17
1

-i

Default

4.00SE-01

1.000E-01

S.SSSE-02

3.000E-02

2.0S0E-06

3.OOOE-07

2.00OE-06

2.OOOE+00

5.OOOE-01

2.500E+00

0.00S0E+O

1 .00ESOS

2.50E-01

1.500E-01

Used by RESRAD

(If different from user input)

Paramet

Name

TPCV

TPFL

PH2OCV

PH20FL

DIFCV

DIFFL

DIFCZ

HMIX

REXG

HRM
FAI

DMFL

EMANA(1

EMANA(2)

NPTS

LYMAX

KYMAX

er

Summary of Pathway Selections

Pathway User Selection

I-- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion suppressed

4 -- meat ingestion suppressed

5 -- milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTW-POND-E0IW-PROB.RAD

Contaminated Zone Dimensions

Area: 12000.00 square meters

Thickness: 3.45 meters

Cover Depth: 1.59 meters

Initial Soil Concentrations, pCi/g

Pa-231

Ra-226

Th-s28

Th-230

Th-232

U-234

U-235

U-236

U-238

7.000E-02

3.400E-01

3.000E-02

8.300E-01

3.000E-02

1.1 86E+02

5. 110E000

2.910E+00

1.227E002

Total Dose TDOSEIt), mrem/yr

Basic Radiation Dose Limit = 2.500E001 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time It)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E001 3.000E+01 5.000E+02 3.000E+02 1.000E+03

TDOE(t): 2.077E-08 1.830E-08 1.644E-08 1.997E-08 3.020E-08 6.373E-08 5.371E-07 1.746E-03

M(t): 8.308E-10 7.322E-10 6.577E-10 7.987E-10 1.208E-09 2.549E-09 2.148E-08 6.983E-05

Maximum TDOSEOt): 1.746E-03 mrem/yr at t = 1.000E+03 years
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTWPOND_E_IW-PROB.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide n frem/yr tract.

Pa-2
3

1 9.234E-15 0.0000

Ra-22
6 

9.334E-09 0.4494

Th-228 1.008E-08 0.4852

Th-230 4.946E-12 0.0002

Th-232 8.217E-11 0.0040

U-234 2.122E-15 0.0000

U-235 3.163E-15 0.0000

U-236 1.023E-19 0.0000

0-238 1.271E-09 0.0612

Total 2.077E-08 1.0000

Inhalation Radon Plant Meat

mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.

Milk

mrem/yr fract.

O.0OOE+00 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.OOOEOOO 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E-00 0.0000

0.0OOE+00 0.0000

0.000000 0.0000

0.000E+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000or00 0.0000

0.000EI 00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00o0+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00

0.0000000

0.0000000

0.000E+00

0.000E+00

0.000E+00

0.0000000

0.000E+00

0.0000000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Soil

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0,000E+00 0.0000 0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide nrem/yr tract.

Pa-231 0,00(E+00 0.0000

Ra-226 0,000E+00 0.0000

Th-228 0,000E+00 0.0000

Th-230 0,000E000 0.0000

Th-232 0,000E+00 0.0000

U-234 0,000E+00 0.0000

U-235 0,000E+00 0.0000

U-236 0,000E+00 0.0000

U-238 0,00OE+00 0.0000

Total 0,0000E00 0.0000

Fish

mren/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.1000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

O.O00E+00 0.0000

O.001E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.O00E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00+O0 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk All Pathways*

mrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000000

0.1000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

9. 234E-15

9.334E-09

1.008E-08

4.946E-12

8. 217E-11

2.122E-15

3.163E-15

1.023E-19

1.271E-09

0.0000

0.4494

0.4852

0.0002

0.0040

0.0000

0.0000

0.0000

0.0612

0.000E+00 0.0000 2.077E-08 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond 6 Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTWPONDE6IW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.0006+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide nrem/yr fract.

Pa-2
3

1 2.334E-14 0.0000

Ra-226 9.427E-09 0.5150

Th-228 7.081E-09 0.3868

Th-230 1.498E-01 0.0008

Th-232 4.930E-10 0.0270

U-234 1.498E-14 0.0000

U-235 3.250E-15 0.0000

U-236 1.354E-18 0.0000

U-238 1.288E-09 0.0704

Total 1.830E-08 1.0000

Inhalation

mrem/yr fract.

0.0006+00 0.0000

0.000E+00 0.0000

0.0006E00 0.0000

0.0006+00 0.0000

0.0DOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000rE00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E,00 0.0000

0.000O+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

Plant

mnem/yr fract.

0.000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

0 .00E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000Eý00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk Soil

nirer/yr fract. rero/yr fract.

0. 000E+00

0.0006+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0. 0000

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

As nrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.0006+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.0006+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.0006+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.0006+00 0.0000

Total 0.000E+00 0.0000

erem/yrn fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O000+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

Radon

mrem/yr fract.

0.0006+00 0.0000

O.O00E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.O00E+00 0.0000

0.000E+00 0.0000

0.O000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0O00+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

OO006E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk All Pathways-

nrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

O.000E+00

0.000E+00

0.0006+00

0 . 000E 00

0.0006+00

0.0000+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.334E-14

9. 427E-09

7. 081E-09

1.498E-Il

4.938E-10

1.498E-14

3.250E-15

1.354E-18

I.288E-09

0.0000

0.5150

0.3868

0.0008

0.0270

0.0000

0.0000

0.0000

0.0704

0.000E+00 0.0000 1.830E-08 1.0000

-Sum of all water independent and dependent pathways.
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\MTW\MTWPONDEIW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mnrem/yr fract.

Pa-231 5.126E-14 0.0000

Ra-226 9.614E-09 0.5847

Th-228 3.496E-09 0.2126

Th-230 3.568E-li 0.0022

Th-232 1.974E-09 0.1201

U-234 8.080E-14 0.0000

U-235 3.495E-15 0.0000

U-236 1.280E-17 0.0000

U-238 1.323E-09 0.0805

Total 1.644E-08 1.0000

Inhalation Radon Plant Meat Milk Soil

mrem/yr fract.

0.0001E00 0.0000

0.000E,-00 0.0000

0.000E.00 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

0.O00E+00 0.0000

0.0001E00 0.0000

0.000E•00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000

0.0001E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.0000+00 0.0000

mrem/yr fract.

0.0OOE+00 0.0000

0.0000E00 O.O000

0.000.E00 01.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

mrem/yr tract.

O.O0OE+00 0.0000

O.000*E00 0.0000

0.000E+00 0.0000

0.0002,00 0.0000

0.0001E00 0.0000
0.0000E-00 0.0000

O.O00E,00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

mrem/yr fract, nrem/yr fract.

0.DO0E+00

0.000E+00

0.000E0+0

0. 00OE 000

0.000E+00

0.000E+00

0.0000+00

O.00OE1-00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

D.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00( 0.0000

0.OOOE÷00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E÷00 years

Water Dependent Pathways

Water

Radio-

Nuclide erem/yr fract.

Pa-2l1 0.000E+00 0.0000

Ra-206 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 O.0000E00 0.0000

Th-232 O.O00E+00 0.0000

U-231 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-236 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish Radon Plant Meat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000O 1-00 0.0000

0.0001E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0010E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E*00 0.0000

O.O00E0O0 0.0000

O.O00E,00 0.0000

0.0000E00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.0000+00

0. 000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

All Pathways*

mrem/yr fract.

5.126E-14 0.0000

9.614E-09 0.5847

3.496E-09 0.2126

3.568E-01 0.0022

1.974E-09 0.1201

8.080E-14 0.0000

3.495E-15 0.0000

1.280E-17 0.0000

1.323E-09 0.0805

0.000E+00 0.0000 1.644E-08 1.0000

'Sum of all water independent and dependent pathways.
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Summary :MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRAD FAMILY\RESRAD\USERFILES\MTW\MTWPOND E IW-PROB.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 1.463E-13 0.0000

Ra-226 1.030E-08 0.5158

Th-228 2.957E-10 0.0148

Th-230 1.152E-10 0.0058

Th-232 7.804E-09 0.3908

U-234 7.768E-13 0.0000

U-235 5.109E-13 0.0000

U-236 1.853E-16 0.0000

U-238 1.452E-09 0.0727

Total 1.997E-08 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E000 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mTrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

isrem/yr tract.

0.000E+00 0.0000

O.000E+00 0.0000

0.000E*o0 0.0000

0.000E,00 0.0000

0.000SDO 0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E0 00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E*00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

l.000E00 0.0000

0.000E100 0.0000

0.0000*10 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E*00 0.0000

0.000E,00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E0 00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

Meat Milk

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E,00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00

0. 000E+00

0.000E+00

0. 000E+00

0. 000E+00

0.000E+00

0. 000E+00

0. 000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

All Pathways-

mrem/yr fract.

1.463E-13 0.0000

1.030E-08 0.5158

2.957E-10 0.0148

1.152E-10 0.0058

7.804E-09 0.3908

7.768E-13 0.0000

5.109E-15 0.0000

1.853E-16 0.0000

1.452E-09 0.0727

0.000E+00 0.0000 1.997E-08 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USOIERFOILES\MTW\MTWPONDE_ [W-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide rnrem/yr tract.

Pa-231 4.060E-13 0.0000

Ra-226 1.254E-08 0.4152

Th-228 2.546E-13 0.0000

Th-230 4.132E-10 0.0137

Th-232 1.535E-08 0.5081

U-234 8.050E-12 0.0003

0-235 1.689E-14 0.0000

U-236 1.489E-15 0.0000

U-238 1.895E-09 0.0627

Total 3.020E-08 1.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000*E00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000*E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.0001+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat Milk Soil

irem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000-E00 0.0000

0.000E1 00 0.0000

0.000E-00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

nrem/yr fract.

0.000F+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.0001+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr tract.

Pa-231 0.001E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

rh-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+06 0.0000

U-235 0.000E+00 0.0000

U-236 0.000E+00 0.0000

0-238 0.000E+00 0.0000

Total 0.000E1+00 0.0000

Fish

mren/yr tract.

0.000E+00 0.0000

0.010E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E100 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

nrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr tract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

All Pathways-

mrem/yr fract.

0.0011E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.0001E+0

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.060E-13

1.254E-08

2.546E-13

4.132E-10

1.535E-08

8.050E-12

1.689E-14

1.489E-15

1.895E-09

0.0000

0.4152

0.0000

0.0137

0.5081

0.0003

0.0000

0.0000

0.0627

0.000E+00 0.0000 3.020E-08 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTW_POND_E0IW-PROB.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 1.527E-12 0.0000

Ra-226 2.496E-08 0.3916

Th-228 4.771E-24 0.0000

Th-230 2.849E-09 0.0447

Th-232 3.093E-08 0.4853

U-234 1.800E-10 0.0028

U-235 1.979E-13 0.0000

u-236 1.246E-14 0.0000

U-238 4.812E-09 0.0755

Total 6.373E-08 1.0000

Inhalation Radon

erem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0,0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.O00+O00 0.0000

0.000E+00 0.0000

0.00EOO00 0.0000

0.000E+00 0.0000

0.000EOO 0.0000

0.000E+00 0.0000

0.080E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOOEOO 0.0000

Plant

nrem/yr fract.

0.000E-00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mnrem/yr fract.

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000F+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00+O00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

O.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water Fish

Radio-

Nuclide mrem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 O.000E+00 0.0000

U-235 0.O006+00 0.0000

U-236 O.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.0OOE+00 0.0000

O.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

Plant Meat

mrem/yr fract.

O.O00E+O0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways-

mrem/yr fract.

1.527E-12 0.0000

2.496E-08 0.3916

4.771E-24 0.0000

2.849E-09 0.0447

3.093E-08 0.4853

1.800E-10 0.0028

1.979E-13 0.0000

1.246E-14 0.0000

4.812E-09 0.0755

6.373E-08 1.0000

-Sum of all water independent and dependent pathways.
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\ROESRAD\UOERFILES\MTW\MTWPONDF. EIW-PROB.RAD

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

As mrem/yr and Fraction of Total Dose At t 3.000E102 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation

Radio-

Nuclide Inrem/yr fract.

Pa-231 2.221E-Il 0.0000

Ra-22
6  

1.784E-07 0.3323

Th-228 0.0000+00 0.0000

Th-230 7.056E-08 0.1314

Th-232 2.062E-07 0.3840

U-234 1.273E-08 0.0237

U-235 1.038E-11 0.0000

U-236 2.358E-13 0.0000

U-238 6.905E-08 0.1286

Total 5.371E-07 1.0000

inrem/yr tract.

0.000E+00 0.0000

O.O00E0O0 0.0000

0.000E+00 0.0000

0.OOOE-rO 0.0000

0.0000+00 0.0000

0.0O0E+00 0.0000

0.OOOE+00 0.0000

0.O00+O00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

O.0001E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

0.0200E+0 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E,00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 O.OOO

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

0.OOE+00 0.0000

Soil

mrem/yr fract.

0.000EO80 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide crem/yr fract.

Pa-231 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.0000+00 0.0000

Th-232 0.0000+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.OOOE+00 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.0000E+0 0.0000

O.0O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mremlyr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

O.00OE+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.00OE+00 0.0000

O.00OE+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

O.00OE+00 0.0000

0.000+E00 0.0000

OO000E000 0.0000

0.O00E+00 0.0000

Milk

mrem/yr fract.

0.0O0E+00 0.0000

0.000E+00 0.0000

0.0O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

All Pathways-

mrem/yr fract.

2.221E-11 0.0000

1.784E-07 0.3323

0.000E+00 0.0000

7.056E-08 0.1314

2.062E-07 0.3840

1.273E-08 0.0237

1.038E-11 0.0000

2.358E-13 0.0000

6.905E-08 0.1286

5.371E-07 1.0000

*Sum of all water independent and dependent pathways.
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Summary MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTW_POND0E_IW-PROB.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pa-231 3.249E-07 0.0002

Ra-226 1.753E-04 0.1004

Th-228 0.000E+00 0.0000

Th-230 4.062E-04 0.2327

Th-232 1.729E-04 0.0991

U-234 2.044E-04 0.1171

U-235 1.275E-06 0.0007

U-236 4.485E-10 0.0000

U-238 7.851E-04 0.4497

Total 1.746E-03 0.9999

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000E000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

Radon

nrem/yr fract.

0.000E+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

0.O00E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00+O00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00Eý00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000-E00 0.0000

O.O000+00 0.0000

0.000E+00 0.0000

0.0I00E00 0.0000

0.OIOE+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

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

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways-

Radio-

Nuclide mrem/yr fract.

Pa-231 9.597E-08 0.0001

Ra-226 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 7.514E-08 0.0000

U-236 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 1.711E-07 0.0001

nrem/yr fract.

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E.00 0.0000

O.O00+O0 0.0000

0.000E+00 0.0000

0.000Er00 0.0000

0.0OOEfO 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000E+00

0. 000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.209E-07 0.0002

1.753E-04 0.1004

0.000E+00 0.0000

4.062E-04 0.2327

1.729E-04 0.0991

2.044E-04 0.1171

1.350E-06 0.0008

4.485E-10 0.0000

7.851E-04 0.4497

0.000E+00 0.0000 1.746E-03 1.0000

-Sum of all water independent and dependent pathways.
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Summary : MTW Pond E Industrial Worker - Probabilistic Rin

File : C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTWPOND 0 IW-PROB.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

(i) (j) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.O00E+03

Pa-231 Pa-231 1.000E+00 3.0898 -14 3.138E-14 3.240E-14 3.625E-14 4.992E-14 1.531E-13 3.760E-12 2.761E-07

Pa-231 Ac-22?+D 0.000E+00 2.000E-13 3.021E-13 6.999E-13 2.054E-12 5.750E-12 2.166E-11 3.135E-10 5.736E-06

Pa-231 XDSR(j) 1.319E-13 3.335E-13 7.324E-13 2.091E-12 5.800E-12 2.181E-11 3.173E-10 6.012E-06

Ra-226±D Ra-226+D 1.000±E00 2.745F-08 2.773E-08 2.828E-08 3.029E-08 3.688E-08 7.341E-08 5.249E-07 5.157E-04

Ra-226+D Pb-210+D 1.000E+00 6.427E-17 1.923E-16 4.461E-16 1.315E-15 3.705E-15 1.364E-14 1.624E-13 1.842E-09

Ra-2260D 0DSR(j) 2.745E-08 2.773E-06 2.826E-06 3.029E-08 3.6688E-08 7.341E-06 5.249E-07 5.153E-04

Th-228+D Th-228+D 1.000E+00 3.3598-07 2.360E-07 1.165E-07 9.857E-09 8.488E-12 1.590E-22 0.000E+00 0.000E+00

Th-230 Th-230 1.000E,00 8.092E-24 8.322E-24 8.803E-24 1.071E-23 1.877E-23 1.336E-22 3.642E-20 1.218E-11

Th-230 Ra-226+D 1.000±E00 5.959E-12 1.805E-11 4.299E-11 1.388E-10 4.979E-10 3.433E-09 8.501E-08 4.894E-04

Th-230 Pb-210+D 1.000E+00 9.316E-21 6.536E-20 3.472E-19 3.168E-18 2.864E-17 4.540E-16 2.293E-14 1.646E-09

Th-230 ZDSR(j) 5.959E-12 1.805E-11 4.299E-11 1.388E-10 4.979E-10 3.433E-09 8.501E-08 4.894E-04

Th-232 Th-232 1.000E+00 2.205E-26 2.274E-26 2.421E-26 3.012E-26 5.621E-26 4.992E-25 2.560E-22 7.813E-13

Th-232 Ra-228+D 1.00OE+00 1.438E-10 4.137E-10 8.831E-10 2.006E-09 3.483E-09 8.535E-09 1.029E-07 6.267E-04

Th-232 Th-228+D 1.000E+00 2.5950-09 1.605E-08 6.493E-08 2.581E-07 5.081E-07 1.022E-06 6.771E-06 5.137E-03

Th-232 ZDSR(j) 2.739E-09 1.646E-08 6.581E-08 2.601E-07 5.115E-07 1.031E-06 6.874E-06 5.764E-03. U-234 U-234 1.000E+00 4.242E-25 4.361E-25 4.610E-25 5.597E-25 9.745E-25 6.786E-24 1.737E-21 4.657E-13

U-234 Th-230 1.000E+00 3.658E-29 1.124E-28 2.769E-28 1.005E-27 5.047E-27 1.129E-25 8.081E-23 5.981E-14

U-234 Ra-226±D 1.000E+00 1.789E-17 1.264E-16 6.815E-16 6.551E-15 6.789E-14 1.518E-12 1.073E-10 1.724E-06

IJ-234 Pb-210+D 1.000E+00 2.101E-26 3.165E-25 3.727E-24 1.024E-222.800E-21 1.614E-19 2.638E-17 5.661E-12

U-234 ZDSR(j) 1.789E-17 1.264E-16 6.815E-16 6.551E-15 6.789E-14 1.518E-12 1.073E-10 1.724E-06

U-235+D U-235+D 1.000E+00 6.180E-16 6.301E-16 6.549E-16 7.498E-16 1.104E-15 4.269E-15 2.038E-13 1.530E-07

U-235+D Pa-231 1.000E+00 3.276E-19 9.969E-19 2.401E-18 8.054E-18 3.223E-17 3.258E-16 2.398E-14 5.907E-09

U-235±0 AC-227+D 1.000E+00 7.153P-19 5.015E-18 2.661E-17 2.419E-16 2.170E-15 3.413E-14 1.803E-12 1.053E-07

U-235+1 ZDSR(j) 6.191E-16 6.361E-16 6.839E-16 9.997E-16 3.305E-15 3.873E-14 2.031E-12 2.643E-07

U-236 U-236 1.000E+00 7.168E-26 7.374E-26 7.804E-26 9.516E-26 1.677E-25 1.218E-24 3.517E-22 1.438E-13

U-236 Th-232 1.000E+00 5.464E-37 1.684E-36 4.173E-36 1.549E-35 8.284E-35 2.312E-33 3.110E-30 2.098E-20

U-236 Ra-22
8

+D 1.000E+00 2.390E-21 1.634E-20 8.203E-20 6.244E-19 3.892E-18 3.648E-17 1.222E-15 1.676E-11

U-236 Th-228+D 1.000E000 3.278E-20 4.491E-19 4.316E-18 6.304E-17 5.078E-16 4.246E-15 7.981E-14 1.372E-10

U-236 ZDSR(j) 3.517E-20 4.654E-19 4.398E-18 6.366E-17 5.117E-16 4.283E-15 8.103E-14 1.541E-10

U-238 U-238 5.400E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.064E-26

U-238±0 U-238+D 9.999E-01 1.036E-11 1.050E-11 1.078E-11 1.184E-11 1.545E-11 3.922E-11 5.628E-10 6.397E-06

U-238+D U-234 9.999E-01 6.043E-31 1.859E-30 4.587E-30 1.677E-29 8.588E-29 2.059E-27 1.794E-24 2.622E-15

U-238*D Th-230 9.999E-01 3.465E-35 2.483E-34 1.385E-33 1.501E-32 2.195E-31 1.639E-29 3.631E-26 9.906E-17

U-238±D Ra-226+D 9.999E-01 1.269E-23 1.921E-22 2.287E-21 6.524E-20 1.969E-18 1.471E-16 3.234E-14 1.967E-09

U-238+D Pb-210+D 9.999E-01 1.193E-32 3.720E-31 9.490E-30 7.774E-28 6.349E-26 1.308E-23 7.237E-21 6.232E-15

0-238+D EDSR(j) 1.036E-11 1.050E-11 1.078E-11 1.184E-11 1.545E-11 3.922E-11 5.628E-10 6.399E-06

The DSR includes contributions from associated (half-life ! 180 days) daughters.
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Summary : MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERFILES\MTW\MTW_PONDE0IW-PROB.RAD

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

Basic Radiation Dose Limit = 2.500E001 mrem/yr

Nuclide

Pa-231

Ra-22
6

Th-228

Th-230

Tbh-232

U-234

u-235

U-236

U-238

t= 0.5000E00

4.723E010

9.106E÷08

7.442E+07

2.01BE010

-1.097E005

'6. 247E+09

'2. 1610+06

'6.4 68E+07

"3.361E005

1,000 E+00

'4. 723E+10

9,01 7E+08
I 059E 08

'2.0180+40

'-1097E+05

"6 247E 09

'2, 161E006

'6,468E+07

'3. 361E+05

3.000E+00

"4.723E+10

8.841E+08

2.145E+08

"2.018E+10

1.097E+05
"6.2470+09

'2. 161E+06

'6. 468E+07

*3.361E+05

1.000E+01

74.723E+10

8.2530+08

2.536E+09

'2.018E+I0

*I.097E+05

-6.247E+09

"2.161E006
'6,4680+07

'3.3 610+05

3.000E+01

'4. 723E+10

6.779E+08

2. 9450.12

'2.010E+I0

*I.097E+05

'6.24-7E+09

'2. 161E+06

'6. 468E+07

'3. 361E+05

1.000E+02

4 .723E010

3.406E008

*8.195E+14

7.283E+09

*1.097E+05

'6.247E+09

'2. 161E+06

'6.468E+07

'3,361E+05

3.000E+02

*4.723E+10
4 .763Eý07

'6. 195E+14

2.941E+08

'1.097E+05

'6.247E+09

'2.161E006

"6.468E+07

*3.361E+05

1.000*E03

4.158E+06

4.848E+04

'8. 195E+14

5.108E+04

4.337E+03

1.450E+07

'2. 161E+06

"6. 468E+07

'3. 361E005

'At specific activity limit

Bummed Dose/Source Ratios DSRIi,t) in (mrem/yr)/(pCi/g)

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

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 1.000E+03 years

Nuclide Initial

Wi) (pci/g)

Pa-231 7.000E-02

Ra-226 3.400E-01

Th-228 3.000E-02

Th-230 8.300E-01

Th-232 3.000E-02

U-234 1.186E+02

U-235 5.110E+00

U-236 2.910E+00

U-238 1.227E+02

tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i, tmax)

(pCi/g)(years)

1000E+03

1.000E+03

0.000E+00

1.000E+03

1.000E+03

1.000IE03

1.000E+03

1.000E+03

1.000E+03

(pCi/g)

6.012E-06 4.158E+06

5.157E-04 4.846E+04

3.359E-07 7.442E+07

4.894E-04 5.108E+04

5.764E-03 4.337E+03

1.724E-06 1.450E+07

2.643E-07 "2.161E+06

1.541E-10 -6.468E+07

6.399E-06 '3.361E+05

6.012E-06 4.1580E06

5,157E-04 4.848E+04

0.000E+00 "8.195E+14

4.894E-04 5.108E+04

5.764E-03 4.337E+03

1.724E-06 1.450E+07

2.643E-07 "2.161E+06

1.541E-10 "6.468E+07

6.399E-06 '3.361E+05

'At specific activity limit
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Summary :4MTW Pond E Industrial Worker - Probabilistic Run

File C:\RESRADFAMILY\RESRAD\USERF1LES\MTW\MTWPOND_£_IW-PROB.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

NucLide Parent THF(i)

(j) (i)

Pa-231 Pa-231 1.000E+00

Pa-231 U-235 .0000E+00

Pa-231 ZDOSE(j)

Ac-227

Ac-227

Ac-22
7

Ra-226

Ra-226

Ra-226

Ra-226

Ra-22
6

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Th-228

Th-228

Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Th-232

rh-232

Th-232

Ra-228

Ra-228

Ra-228

U-234

U-234

U-234

Pa-231 1.000E+00

U-235 1.000E+00

EDOSE(j)

Ra-226 l.OOOE+00

Th-230 1.IOOE+00

U-234 1.oOOE+00

U-238 9.999E-01

EDDSE(j)

Ra-226 1.000E+00

Th-230 I.OO0E+00

U-234 1.O00EFO0

0-238 9.999E-01

ZDOSE j)

Th-228 1.000E+00

Th-232 1.000E+00

U-236 1.000E+00

EDOSE(j)

Th-230 1.000E+00

U-234 1.000E+00

U-238 9.999E-01

ZDOSE(j)

Th-232 1.000E+00

U-236 1.000E+00

ZDOSE(j)

5h-232 1.000E+00

U-236 1.000E+00

ZDOSE(J)

DOSE(j,t), nrem/yr

t= 0.000E+00 1.000E+00 3.0000E00 1.000E+01 3.000E001 1.000E+02 3.000E+02 1.000E+03

2.162E-15 2.197E-15 2.266E-15 2.537E-15 3.495E-15 1.071E-14 2.632E-13 1.933E-08

1.674E-18 5.094E-18 1.227E-17 4.116E-17 1.647E-16 1.665E-15 1.225E-13 3.019E-08

2.164E-15 2.202E-15 2.281E-15 2.578E-15 3.659E-15 1.238E-14 3.857E-13 4.951E-08

7.072E-15 2.115E-14 4.900E-14 1.438E-13 4.025E-13 1.516E-12 2.195E-11 4.015E-07

3.655E-18 2.563E-17 1.360E-16 1.236E-15 1.109E-14 1.744E-13 9.212E-12 5.381E-07

7.076E-15 2.117E-14 4.913E-14 1.450E-13 4.136E-13 1.690E-12 3.116E-11 9.397E-07

9.334E-09 9.427E-09 9.614E-09 1.030E-08 1.254E-08 2.496E-08 1.784E-07 1.753E-04

4.946E-12 1.498E-11 3.568E-11 1.152E-10 4.132E-10 2.849E-09 7.056E-08 4.062E-04

2.122E-15 1.498E-14 8.080E-14 7.768E-13 8.050E-12 1.800E-10 1.273E-08 2.044E-04

1.557E-21 2.357E-20 2.805E-19 8.004E-18 2.416E-16 1.805E-14 3.967E-12 2.413E-07

9.339E-09 9.442E-09 9.650E-09 1.042E-08 1.296E-08 2.799E-08 2.617E-07 7.862E-04

2.185E-17 6.538E-17 1.517E-16 4.470E-16 1.260E-15 4.639E-15 5.521E-14 6.262E-10

7.733E-21 5.425E-20 2.882E-19 2.629E-18 2.378E-17 3.768E-16 1.903E-14 1.366E-09

2.491E-24 3.752E-23 4.420E-22 1.215E-20 3.320E-19 1.913E-17 3.128E-15 6.712E-10

0.000E+00 0.000E+00 1.164E-27 9.538E-26 7.790E-24 1.605E-21 8.879E-19 7.646E-13

2.186E-17 6.543E-17 1.520E-16 4.497E-16 1.284E-15 5.035E-15 7.737E-14 2.664E-09

1.008E-08 7.081E-09 3.496E-09 2.957E-10 2.546E-13 4.771E-24 0.000E+00 0.000E+00

7.785E-11 4.814E-10 1.948E-09 7.743E-09 1.524E-08 3.067E-08 2.031E-07 1.541E-04

9.539E-20 1.307E-18 1.256E-17 1.834E-16 1.478E-15 1.236E-14 2.322E-13 3.993E-10

1.016E-08 7.562E-09 5.444E-09 8.039E-09 1.524E-08 3.067E-08 2.031E-07 1.541E-04

6.717E-24 6.908E-24 7.306E-24 8.891E-24 1.558E-23 1.109E-22 3.023E-20 1.011E-11

4.337E-27 1.333E-26 3.283E-26 1.192E-25 5.985E-25 1.339E-23 9.582E-21 7.092E-12

0.0000+00 0.0000+00 0.0000 0.000E+00 0.000E+00 2.011E-27 4.454E-24 1.215E-14

6.721E-24 6.921E-24 7.339E-24 9.010E-24 1.618E-23 1.243E-22 3.981E-20 1.721E-11

6.614E-28 6.823E-28 7.263E-28 9.035E-28 1.686E-27 1.498E-26 7.679E-24 2.344E-14

0.000E+00 0.000E+00 0.0000E00 0.000E+00 0.0000E00 0.000E+00 9.050E-30 6.104E-20

6.614E-28 6.823E-28 7.263E-28 9.035E-28 1.686E-27 1.498E-26 7.679E-24 2.344E-14

4.313E-12 1.241E-11 2.649E-11 6.019E-11 1.045E-10 2.561E-10 3.088E-09 1.8800-05

6.954E-21 4.754E-20 2.387E-19 1.817E-18 1.133E-17 1.062E-16 3.557E-15 4.877E-11

4.313E-12 1.241E-11 2.649E-11 6.019E-11 1.045E-10 2.561E-10 3.088E-09 1.880E-05

U-234 1.0000+00 5.030E-23 5.171E-23 5.466E-23 6.636E-23 1.155E-22 8.046E-22 2.059E-19 5.522E-11

U-238 9.999E-01 0.000E+00 2.281E-28 5.628E-28 2,058E-27 1.054E-26 2.527E-25 2.201E-22 3.217E-13

DDOSE(j) 5.030E-23 5.171E-23 5.466E-23 6.637E-23 1.156E-22 8.049E-22 2.061E-19 5.554E-11

U-235 U-235 1.000E+00

U-236 U-236 1.O00E+00

3.15BE-15 3.220E-15 3.347E-15 3.831E-15 5.639E-15 2.182E-14 1.041E-12 7.821E-07

2.086E-25 2.146E-25 2.271E-25 2.769E-25 4.880E-25 3.544E-24 1.023E-21 4.185E-13

0-238

U-238

U-238

U-238

U-238

ZDOSE ( 7)

5.400E-05 0.0000E00 0.000E+00 0.000E+00 0.000E+00 O.OOrEl00 0.000E000 0.000E+00 1.305E-24

9.999E-01 1.271E-09 1.288E-09 1.323E-09 1.452E-09 1.895E-09 4.812E-09 6.905E-08 7.848E-04

1.271E-09 1.288E-09 1.323E-09 1.452E-09 1.895E-09 4.812E-09 6.905E-08 7.848E-04

THF(i) is the thread fraction of the parent nuclide.
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Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(j) (i)

s(j,t), pCi/g

t= 0.000E+00 1.000-E00 3.000E+00 1.000E001 3.000E+01 1.000E0*2 3.000E+02 1.000Ei03

Pa-231

Pa-231

Pa-231

Ac-227

Ac-227

Ao-227

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

2Th-228
Th-228

Th-228

Trh-228

Pa-231

U-235

7S(j):

Pa-231

U-235

yS(j):

Ra-226

Th-230

U-234

U-238

z3(j):

Ra-226

Th-230

U-234

U-238

S7j))

Th-228

Th-232

U-236
ES (j) :

Th-230

U-234

U-238

ES(j):

1.000*E00

1. 000E+00

1.000E+00

1.000E+00

1.000E+00
1.0000+00

1.00E0000

9.999E-01

1.000E+00

1.000E+00

1.000E+00

9.999E-01

1.2000E00

1.000±E00

1.000E+00

1.000E+00

1.000E+00

9.999E-01

Th-230

Th-230

Th-230

Th-230

7,000E-02 6.990E-02 6.971E-02 6. 903E-02 6.713E-02 6.089E-02 4.608E-02 1.737E-02

0.000E+00 1.080E-04 3.230E-04 1.066E-03 3.112E-03 9.415E-03 2.142E-02 2.711E-02

7.000E-02 7.001E-02 7.003E-02 7.010E-02 7.024E-02 7.031E-02 6.750E-02 4.448E-02

0.0000E00 2.188E-03 6.331E-03 1.864E-02 4.027E-02 5.533E-02 4.333E-02 1.633E-02

0.000E+00 1.699E-06 1.492E-05 1.521E-04 1.088E-03 6.326E-03 1.815E-02 2.474E-02

0.0000E00 2.190E-03 6.346E-03 1.880E-02 4.136E-02 6.165E-02 6.149E-02 4.107E-02

3.400E-01 3.395E-01 3.386E-01 3.352E-01 3.259E-01 2.951E-01 2.224E-01 8.259E-02

0.000E0 00 3.593E-04 1.076E-03 3.570E-03 1.056E-02 3.351E-02 8.775E-02 1.912E-01

0.000E+00 2.310E-07 2.075E-06 2.291E-05 2.023E-04 2.107E-03 1.580E-02 9.615E-02

0.0O0E+00 2.259E-13 6.090E-12 2.244E-10 5.971E-09 2.102E-07 4.918E-06 1.134E-04

3.400E-01 3.399E-01 3.396E-01 3.388E-01 3.366E-01 3.308E-01 3.260E-01 3.700E-01

0.000E+00 1.039E-02 3.018E-02 8.987E-02 1.995E-01 2.877E-01 2.277E-01 8.457E-02

0.000E+00 5.527E-06 4.866E-05 5.016E-04 3.693E-03 2.322E-02 7.830E-02 1.843E-01

0.000E+00 2.375E-09 6.303E-08 2.201E-06 5.067E-05 1.172E-03 1.285E-02 9.053E-02

0.000E+00 1.745E-15 1.394E-13 1.641E-11 1.168E-09 9.778E-08 3.640E-06 1.031E-04

0.000E+00 1.040E-02 3.022E-02 9.037E-02 2.032E-01 3.121E-01 3.188E-01 3.595E-01

3.000E-02 2.088E-02 1.012E-02 8.009E-04 5.709E-07 5.519E-18 0.000E+00 0.000E+00

0.000E+00 5.591E-04 3.726E-03 1.688E-02 2.859E-02 2.971E-02 2.975E-02 2.972E-02

0.000E+00 9.277E-13 1.998E-11 3.754E-10 2.712E-09 1.192E-08 3.396E-08 7.699E-08

3.000E-02 2.144E-02 1.384E-02 1.768E-02 2.859E-02 2.975E-02 2.975E-02 2.972E-02

8.300E-01 8.300E-01 8.300E-01 8.299E-01 8.297E-01 8.292E-01 8.275E-01 8.216E-01

0.000E+00 1.067E-03 3.195E-03 1.060E-02 3.136E-02 9.967E-02 2.619E-01 5.763E-01

0.000E+00 1.565E-09 1.407E-08 1.558E-07 1.388E-06 1.489E-05 1.216E-04 9.870E-04

8.300E-01 8.311E-01 8.332E-01 8.405E-01 8.611E-01 9.288E-01 1.090E+00 1.399E0 00

3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 2.999E-02 2.997E-02

0.000E+00 1.435E-10 4.298E-10 1.426E-09 4.219E-09 1.341E-08 3.530E-08 7.802E-08

3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 3.000E-02 2.999E-02 2.997E-02

0.000E+00 3.405E-03 9.091E-03 2.093E-02 2.898E-02 2.975E-02 2.975E-02 2.972E-02

0.000±E00 8.309E-12 6.912E-11 5.969E-00 3.079E-09 1.227E-08 3.423E-08 7.709E-08

0.000E+00 3.405E-03 9.091E-03 2.093E-02 2.896E-02 2.975E-02 2.975E-02 2.972E-02

1.186E+02 1.184E+02 1.181E0 02 1.170E0 02 1.138E0 02 1.033E+02 7.848E+01 2.996E+01

0.O00E+00 3.475E-04 1.041E-03 3.452E-03 1.020E-02 3.228E-02 8.370E-02 1.744E-01

1.186E+02 1.184E+02 1.181E+02 1.170E+02 1.138E0 02 1.034E+02 7.856E+01 3.013E+01

5.110E+00 5.103E+00 5.089E0 00 5.040E100 4.904E+00 4.455E+00 3.385E+00 1.295E+00

2.910E+00 2.906E+00 2.898E+00 2.870E+00 2.793E0 00 2.537E+00 1.928E+00 7.374E-01

6.625E-03 6.624E-03 6.623E-03 6.617E-03 6.599E-03 6.538E-03 6.368E-03 5.805E-03

1.227E+02 1.227E+02 1.226E002 1.225E+02 1.222E+02 1.211E0 02 1.179E+02 1.075E+02

1.227E0 02 1.227E+02 1.226E+02 1.225E+02 1.222E+02 1.211E0± 2 1.179E+02 1.075E+02

,n of the parent suclide.

Th-232 Th-232 0.000E+00

Th-232 U-236 1.000E+00

Ph-232 0S(j):

Ra-228 Th-232 1.000E+00

Ra-228 U-236 1.000E000

Ra-228 ZS(j):

U-234 U-234 1.000E+00

U-234 U-238 9.999E-01

U-234 7S(j):

u-235 U-235 1.000E000

U-236 U-236 1.000*E00

U-238 U-238 5.400E-05

0-238 U-238 9.999E-01

0-238 zS(j):

THF(i) is the thread fracti

RESCALC.EIX execution time = 8238.53 seconds
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EXECUTIVE SUMMARY

Sampling of the calcium fluoride (CaF2) ponds at Honeywell International Inc.'s Metropolis Works
(MTW) was performed from March through July 2009. The goal of the sampling was to obtain
characterization information of the CaF 2 material for the following parameters:

* Uranium
* Uranium Daughter Product Isotopes
* RCRA Toxicity Characteristic Leaching Procedure (TCLP) metals
* Presence of Free Liquids
* pH
* Total Organic Carbon
* Bulk Density
* Cation Exchange Capacity
* Chloride and Sulfide
* Grain Size Distribution

Prior to sampling, the ponds were divided into a total of 213 grids. Figures B-1 through E-1
show the locations of the grids. Composite CaF 2 samples were obtained from the grids and
analyzed for total uranium and results reported on an as-is basis. None of the samples
contained free water as determined by the paint filter liquids test. At random grid locations,
samples were analyzed for additional parameters, listed previously. In addition to the grid
samples, pondwide physically composited samples were obtained from B, C, D, and E Ponds.

Two sample types, composite and discrete, were collected from each core. Composite samples
are physical composites of the core as retrieved. In these instances, compositing was done
after the removal (without replacement) of the discrete samples. Discrete samples are grab
samples selected based on their position in the sampler or a particular color (tan, yellow, white,
etc.). The discrete samples were a much smaller weighted fraction of the composite.

The sampling results were statistically evaluated to determine if the CaF 2 material is
characteristically hazardous in accordance with 35 Illinois Administrative Code (111. Adm. Code)
721, Subpart C. Sampling indicates none of the CaF 2 material is characteristically hazardous.

1. INTRODUCTION

1.1 Purpose and Objectives

The purpose of the CaF 2 pond sampling is to gather information necessary to characterize the
CaF 2 material and best represent the concentration of the previously listed constituents in each
pond.

1.2 Pond Background Overview

MTW's B, C, D, and E Ponds were constructed between 1974 and 1979 and are regulated
under its RCRA Part B Permit (Permit No. B-65R and subsequent modifications). The
approximate dimensions of each pond are shown below.

Andrews Engineering, Inc. 1 Pond Characterization Report
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Pond ID Length Width Depth
(feet) (feet) (feet)

B Pond 306 147 14.25-16.5

C Pond 306 147 14.25-16.5

D Pond 220 205 14.25-16.5

E Pond 539 242 14.25-16.5

Based upon a more specific CAD modeling survey, the precise volume
ponds is shown below, corrected for actual pond geometry.

of CaF 2 material in the

VolumePond ID Vlm
(cubic feet)

B Pond 356,125

C Pond 365,732

D Pond 240,533

E Pond 1,404,863

Material is no longer discharged to B, C, and E Ponds. Water from MTW's EPF is discharged to
D Pond for final clarification prior to discharge at MTW's NPDES permitted Outfall 002.

2. FIELD INVESTIGATION PROGRAM

As discussed previously, the goal of the sampling is to characterize the CaF 2 material in the
MTW ponds for a number of parameters. Procedures for sample locations, sample collection,
analytical parameters, worker safety, and sample shipment are discussed in this section.

2.1 Sample Locations

Prior to sampling, the ponds were divided into the following grids:

B and C Ponds
Approximate Grid Dimensions:

D Pond
Approximate Grid Dimensions:

E Pond
Approximate Grid Dimensions:

36 Grid Locations
34' x 36'9"

36 Grid Locations
34'2" x 36'8"

105 Grid Locations
35'11" x 34'7"

The grid locations are shown in Figures B-1 through E-1. Each grid location is referred by its
pond designation (B through E) followed by its numeric designation (ranging from 1 to 105).
Thus, the sample located at the southeast corner of C Pond is referred to as C-33; the sample
located at the northwest corner of D Pond is referred to as D-6.

Andrews Engineering, Inc. 2 Pond Characterization Report
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Samples were collected from the approximate center of the grids, unless the presence of
equipment prohibited movement in the center of a grid.

2.2 Sample Collection Procedures

The following procedures were followed to obtain samples of the CaF 2 material:

1. The grid centers were marked on the pond's perimeter fenceline using surveying ribbon
tape.

2. Prior to entering the ponds, samplers were tied off with a harness. The harness was
secured to a Bobcats-mounted winch in the slack position. A minimum of two members
of the sampling team remained at the pond shoreline on an emergency, as-needed
basis.

3. Two 14-foot, flat-bottomed jon boats were braced together to provide a stable platform
from which to perform sampling. One boat was used to perform the material borings,
and the other boat was used to record notes and obtain samples. The boat used to
obtain borings had a hole cut in the bottom, in which a 2-foot high standpipe was placed
to perform the borings.

4. At a minimum, samplers transported the following items onto the ponds in the boats:

* Sampling jars
* Small, temporary cooler
* Small diameter material sampling device and disposable liners
* Field book for recording notes
* Latex sampling gloves
* Two-way radios
* Five-gallon buckets
* Digital camera
* Hand tools
* Cookie sheets
* Garbage bags

5. Using the fenceline ribbon tape as a guide, a Bobcat®-mounted winch pulled the flat-
bottomed boats across the ponds. A winch line was attached to the boats at the front
and back; however, pulling only occurred from the front unless absolutely necessary.
Samplers located in the boats used two-way radios to inform the winch operators that
the boats were in the appropriate location for sampling.

6. When the boats had reached their intended position, samplers hand augured into the
CaF 2 material and obtained samples using the following procedure:

a. A 2%-inch diameter valved sampler was utilized. When the sampler is pushed
downward, the valve opens allowing material to enter the sampler. When the
sampler is pulled upward, the valve closes to maximize the amount of material
recovered.

Andrews Engineering, Inc. 3 Pond Characterization Report
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b. Prior to beginning at each grid location, a clean, 3-foot plastic liner was inserted into
the sampler. To maximize the amount of material recovered, a soil core catcher was
fitted on the end of the liner. The same liner and core catcher was used throughout
the borehole at each grid location.

c. With the material sampler's t-handle attached, the sampler was slowly advanced into
the CaF2 material. Extensions to the material sampler were attached as necessary.

d. After advancing the sampler into the material approximately three feet, the sampler
was slowly withdrawn. The sampler was withdrawn as close to vertical as possible.

e. The liner was removed from the sampler. A cookie sheet was covered with a clean,
plastic garbage bag. The CaF2 material was removed from the liner by gravity and
placed on the lined cookie sheet. Each cookie sheet accommodated material from
one sample liner (i.e., three feet). Depending upon the boring location, between one
and five sample liner volumes were obtained. After the material had been placed
upon the lined cookie sheet, the grid identification, and depth intervals were written
on the garbage bag.

f. Notes regarding the approximate amount recovered, appearance and visual
consistency of the CaF2 material were recorded in field books. Photographs of the
material were taken to document the appearance of the material. Select photographs
are contained in Exhibit 1.

g. Using a putty knife, the CaF2 material in each cookie sheet was mixed until the
material had an approximately visually consistent color. On a new, lined cookie
sheet, two to three putty knife scoops of material from each individual sheet was
placed. The material in the new cookie sheet was mixed until the material had an
approximately visually consistent color. Sample jars were filled from the CaF 2
material on the new cookie sheet.

h. A portion of the composited material was placed into a pond-specific five-gallon
bucket.

7. Grid locations marked with "e" on Figures B-1 through E-1.

a. Where the depth of the boring allowed, a composite sample was collected from the
upper and lower halves of the CaF 2 material (i.e., two samples in each boring
location). In some locations near the pond shoreline, only one composite sample
was obtained. The CaF 2 material was composited using the procedures described in
Step 6.

b. At a minimum, the composite samples were analyzed for the parameters listed
below.
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Parameter 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, Gamma Spectroscopy (Ga-01-R)
Pb-2121 Pb-214, Bi-214

RCRA TCLP MetalsRCRA CLP MtalsEPA SW-846, Method 1311/6010C
(As, Ba, Cd, Cr, Pb, Hg, Se, Ag)

Paint Filter Test EPA SW-846, Method 9095B

Moisture Content ASTM D2216

Some of the composite samples were also analyzed for the parameters listed below.
The composite samples analyzed for these additional parameters were spaced
throughout the ponds to provide an overall characterization.

Parameter Method

Grain Size Distribution ASTM D422

Bulk Density ASTM D-5057-90

Cation Exchange Capacity EPA SW-846, Method 9081

Chloride MCAWW, Method 300.OA

Sulfide MCAWW, Method 376.1

Total Organic Carbon EPA SW-846, Method 9060

8. All other grid locations.

a. A composite sample was collected from the entire length of the boring. The CaF 2
material was composited using the procedures described in Step 6.

b. Discrete samples were obtained from locations where the appearance of the CaF 2
material had a significantly different color. A maximum of three samples were
obtained from each of these grid locations (i.e., typically either one discrete and one
composite sample or one discrete and two composite samples [(upper and lower]).
The discrete samples were selected prior to homogenization for separate evaluation.
These discrete samples occupied 2 ounces of the 317-ounce sampling core (0.63
percent).

c. Samples from these grid locations were analyzed for the following parameters:
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Parameter Method

Total Uranium EPA SW-846, Method 6010C (ICP)

Moisture Content ASTM D2216

9. Samples were placed into laboratory-supplied wide-mouth amber glass sample jars.

10. After samples from a grid location had been obtained, the used sampling devices (i.e.,
liners, gloves, etc.) were placed in a garbage bag. At the end of each day, the garbage
bags were placed in 55-gallon drums located within a rubber containment dike. MTW
arranged for proper disposal of the used sampling devices. Excess CaF2 material was
returned to the pond.

11. When shipping samples to the laboratory, the procedures listed in Section 2.5 were
followed.

2.3 Analytical Parameters

A minimum of one composite uranium sample was obtained from each grid location, except D-6
and D-33. At D-6 and D-33, after three attempts, no CaF2 material was recovered in the borings
(i.e., the borings were not completed), and no sample was obtained.

In addition to the composite uranium samples, discrete uranium samples were obtained if
visually distinct (i.e., different colored) layers were observed in the material.

At locations marked with a dot, samples were also collected for:

" RCRA TCLP metals (i.e., arsenic, barium, cadmium, chromium, lead, mercury, selenium,
and silver)

" Uranium Daughter Product Isotopes
" Chloride and Sulfide
* Cation Exchange Capacity
* Grain Size Distribution
* pH
* Paint Filter Test

2.4 Worker Safety

All sampling personnel were OSHA 40-hour HAZWOPER trained in accordance with 29 CFR
1920. In addition, all sampling personnel received MTW's site-specific general and radiation
safety training.

Prior to initiating sampling, a project HASP was developed in accordance with 29 CFR
1910.120. Among other things, the HASP included:

* An identification of potential hazards
* Provisions for minimizing potential hazards
• Worker protection and personal protective equipment
* Communication
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" Emergency contacts
* Monitoring
* Daily safety meetings

Prior to sampling, Mr. Joe Johnson, MTW's Safety Supervisor, reviewed the HASP and
discussed potential hazards associated with the sampling and CaF 2 material.

2.4.1 Personal Protective Equipment

In accordance with 29 CFR 1910.120, each offshore member of the sampling team was
equipped with the following modified Level D PPE:

" Hard hat with face shield
• Long-sleeve shirt
* Tyvek suit
* Life jackets (D Pond)
• Safety harness
* Steel-toed boots with boot covers
" Gloves

2.5 Sample Packaging and Shipment

Samples were collected in laboratory-supplied wide-mouth amber glass sample jars. Sample
jars were either packed on ice or stored in MTW's laboratory refrigerator prior to shipment to the
laboratory.

Sample packaging procedures were:

1. Samples jars were labeled with laboratory supplied labels.

2. In addition to the laboratory supplied labels, all sample jars were labeled as
"RADIOACTIVE MATERIAL SAMPLE."

3. Sample jars were securely closed and electrical tape was wrapped around the jar lid.

4. Sample jars were packaged in bubble wrap.

5. Sample jars were packaged in DOT-approved containers for shipment to the analytical
laboratory.

a. A styrofoam cooler was utilized to hold the sample jars and ice. The coolers were
sealed with tape and shrink wrap. A member of MTW's Health Physics group
scanned the outside of the coolers prior to shipment, then they were placed inside
DOT-approved containers for shipment.

b. Layers of absorbent, which consisted of absorbent mats, were placed at the bottom
of the DOT-approved containers.

c. Shock absorbent packaging material (e.g., bubble wrap or packaging peanuts) was
placed around the bottom, sides and top of the styrofoam cooler.

Andrews Engineering, Inc. 7 Pond Characterization Reoort
ýý..iiu.h.xlg§IXQI.135XDOCI2010%Pond&XClo%,MXAnnliCatiMýPOMCh.,%P..dCh.l.M.li2allonR.md-I I -11.701n dý Honeywell Pond Closure (November 2010)



d. Layers of absorbent were placed at the top of the DOT-approved container.

e. Above the absorbent referenced in Item d., additional bubble wrap was placed.

f. Above the bubble wrap, an 8.5"xl1" label reading "RADIOACTIVE MATERIAL
SAMPLE" was placed.

g. The DOT-approved container was securely closed with packaging tape and shrink
wrap.

h. The outside of the DOT-approved container (on one side) was labeled with:

i. Orientation arrows (i.e., up arrows)
ii. A label reading "FRAGILE-HANDLE WITH CARE" (this label was placed

on two sides of the container, with labels on opposite sides of the
container)

iii. A label with Honeywell's address and the laboratory address
iv. A UN label with a UN number of 2910
v. In the event multiple containers were shipped at a time, each container

was numbered and showed the total number of containers in the
shipment (e.g., 1 of 3, 2 of 3, 3 of 3)

A laboratory chain of custody accompanied all sample shipments.

Prior to leaving MTW, the DOT containers were scanned by MTW's Health

Physics department

k. Samples were transported to the laboratory using MTW's courier service.

3. DISCUSSION OF RESULTS

A summary of the analytical results is contained in the Tables section of this report. Laboratory
analytical reports and completed Chain-of-Custody forms are contained in Exhibit 2.

The remainder of this section discusses analytical results for the various parameters that were
analyzed.

3.1 Total Uranium

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

* 244 grid composite samples
* 35 discrete samples of material of different color
* 4 pondwide composite samples (i.e., pondwide composite samples from B, C, D,

and E Ponds)

Tables B-1 through E-1 summarize the results of the composite and discrete samples. Tables
B-2 through E-2 summarize the results of the pondwide composite samples. These can be
found in the Tables section of this report.
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3.2 Uranium Daughter Products Isotopes

A summary of uranium daughter product isotopes is contained in Tables B-3 through E-3.

3,3 RCRA TCLP Metals

A total of 74 samples were analyzed for RCRA TCLP metals. The number of samples per pond
is:

* B Pond- 11 samples
* C Pond- 16 samples
* D Pond - 14 samples
* E Pond - 33 samples

None of the 74 samples contained concentrations of RCRA TCLP metals greater than the TCLP
limits listed in 35 II1. Adm. Code 721.124. Tables B-4 through E-4 summarize the RCRA TCLP
metal analytical results.

With the exceptions noted in Section 4.2, in accordance with SW-846, Chapter 9, the TCLP
metal results were statistically evaluated to determine the 80-percent upper confidence interval
(CI) (two-tailed test). Statistical methods are discussed in Section 5. The 80-percent upper Cl
(two-tailed test) for arsenic, barium, and chromium is shown below.

Arsenic Barium Chromium

(sample size) (mg~l) (distribution) (mg/I) (mg/I)
( m s em ) i i i (distribution) (distribution)

B Pond 0.058 0.103 0.022
(11) (log-normal) (normal) (normal)

C Pond 0.019 0.057 0.0170
(16) (not discernable) (normal) (normal)

D Pond 0.089 0.073 0.154
(14) (normal) (normal) (not discernable)

E Pond 0.021 0.059 0.0166
(33) (normal) (normal) (not discernable)

The data were tested for goodness of fit with various distributions (gamma, log-normal, and
normal) and were, for the most part, normally distributed. In cases where the normal distribution
did not apply, the 80-percent upper confidence limit of other distributions was sufficiently far
below the TCLP threshold, that further data transformations could not result in the 80-percent
upper confidence limit exceeding the TCLP regulatory limit. Since the 80-percent upper Cl (two-
tailed test) for all RCRA TCLP metals is less than the TCLP limit contained in 35 III. Adm. Code
721.124, the CaF 2 material is not hazardous for any RCRA metals.

3.4 Paint Filter Test

A total of 75 samples were tested by the Paint Filter test. None of the samples contained free
liquids as tested by the Paint Filter test. A summary of the test results is contained in Tables B-5
through E-5.
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3.5 pH

A total of 77 samples were tested for pH. A summary of the results is presented in Tables B-5
through E-5.

Sample pH ranged from 10.6 to 12.8 standard units. In accordance with 35 III. Adm. Code
721.122, the hazardous waste characteristic of corrosivity applies to aqueous and liquid wastes.
There is no regulatory definition of "aqueous." In an April 23, 1993, memorandum, U.S. EPA
indicated "...any waste for which this method is applicable must contain at least 20% free water
by volume." A copy of the memorandum is contained in Exhibit 3. As discussed in Section 3.4,
all of the samples passed the Paint Filter test (i.e., contained no free liquids). As none of the
samples contained free liquids, the CaF 2 material contains less than 20 percent free water by
volume. Thus, the CaF 2 material does not carry the characteristic of corrosivity.

3.6 Total Organic Carbon

A total of 24 samples were tested for TOC. Tables B-6 through E-6 summarize the results. The
TOC content ranged from 0.77 to 11 g/kg (as-is basis).

317 Bulk Density

A total of 24 samples were tested for bulk density. Tables B-7 through E-7 summarize the
results. The bulk density of the CaF 2 material ranged from 1.1 to 1.9 g/ml (as-is basis).

3.8 Cation Exchange Capacity

A total of 24 samples were tested for cation exchange capacity. Tables B-8 through E-8
summarize the results. The cation exchange capacity ranged from 1.9 to 24.8 meq/100g (as-is
basis).

3.9 Chloride and Sulfide

A total of 26 samples were tested for chloride and sulfide. Tables B-9 through E-9 summarize
the results. The total chloride concentration ranged from 3.6 to 36 mg/kg (as-is basis). The total
sulfide concentration ranged from <10 to 140 mg/kg (as-is basis).

3.10 Grain Size Distribution

A total of 24 samples were tested for grain size distribution. Grain size distribution curves are
provided in Exhibit 4. The testing indicated the material particle size ranged from medium sand
to clay. The majority of the material particle size is silty with some samples having a particle size
of silty clay.

4. STATISTICAL PROCEDURES

4.1 Total Uranium

Prior to sampling, the ponds were divided into a total of 213 grids. Composite CaF 2 samples
were obtained from the grids and analyzed for total uranium. At random grid locations samples
were analyzed for additional parameters, listed previously. In addition to the grid samples,
pondwide physically composited samples were obtained from B, C, D, and E Ponds as were
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pondwide weighted composite samples. A statistical data reduction was performed on the total
uranium concentrations on an as-is basis. The procedures are described below.

4.2 Total Uranium Statistical Procedures

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

* 244 grid composite samples
* 35 discrete samples of material of different color
0 4 pondwide composite samples (i.e., pondwide composite samples from B, C, D,

and E Ponds)

Tables B-1 through E-1 summarize the results of the composite and discrete samples. Tables
B-2 through E-2 summarize the results of the pond-wide composite samples. These can be
found in the Tables section of this report.

The final results are presented below and were derived as explained in Sections 4.2.1 - 4.2.3.

Table 4.2-1. Uranium Results Ponds B-E

Pond E Pond D Pond C Pond B

-J

E
'U

2,
"a

Mean Uranium (mg/kg) 203 245 287 240

(as-is basis)

N (all data) 105 34 36 26

Distribution Ln Normal Ln Normal Ln Normal Ln Normal

95% Upper Confidence
Limit Uranium (mg/kg) 223 347 365 320

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

Result
95% UCL <
500 mg/kg

95% UCL <
500 mg/kg

95% UCL <
500 mg/kg

95% UCL <
500 mg/kg

A total of three approaches were used/considered
results in Table 4.2-1.

in the data reduction process resulting in the

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

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

4.2.3. Data transformations to normalize the data

Table 4.2-2 summarizes the data reduction process. Each of these three approaches will be
described in Sections 4.2.1 - 4.2.3 below.
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Table 4.2-2. Results of Data Reduction Process
Number of Samples Number of Samples

Pond Weighted to Result in Associated with Severe RemainingPond iof Samples One Concentration Defects in Quality. Observations
per Core Sample Control (MSlMSD)

(Section 4.2.1) (Section 4.2.2)

B 46 10 10 26

C 45 9 0 36

D 54 20 0 34

E 134 29 0 105

279 (244 grid
Total composite; 35 68 10 201

discrete samples)

** Lab batch ID 9082046 and associated data removed (Pond B). MSD and MS amounts were less than 4 times
the sample concentration so MS and MSD could be evaluated as to their impact on data. MS and MSD recovery
was 406 and 0. 87 percent, respectively and were determined to introduce unacceptable and indeterminate bias to
the uranium results.

4.2.1 Weighted Combinations to Result in One Concentration Per Core Sample

Two sample types from each core were considered: composite and discrete. Composite samples
were physical composites of the core as retrieved. In these instances, compositing was done
after the removal (without replacement) of the discrete samples. Discrete samples are grab
samples selected based on their position in the sampler or a particular color (tan, yellow, white,
etc.). The discrete samples were a much smaller weighted fraction of the composite and were
weighted as follows. The weighting was done by considering the overall volume recovered from a
boring (317 ounces). Of this volume, 2 ounces was the volume of a discrete sample. Therefore, if
a discrete and a continuous sample arose from the same location the concentration of the
location was computed by weighting as follows: [0.9937*composite concentration +
0.0063*discrete concentration]. The 0.0063 value is 2/317 = 0.0063. In other cases, the sampler
was sectioned into an upper and a lower portion of equal volumes. In these cases the
concentration of the location was computed by assigning equal weights to the upper and lower
halves of the sampler: 0.50*[concentration of upper half] + 0.50*[concentration of lower half]. The
variations in sampling and associated calculations are summarized below and in Table 4.2-3.

(a) Samples in which there are upper and lower halves:
These samples are designated as "lower" and "upper" and xi for the sample was
computed be equal weighting: 0.5(Xiower) + 0.5(Xupper).

(b) Samples in which there were discrete and composite samples from the same boring:
These samples were volume weighted as indicated above and xi computed as follows:
0.00 6 3 (Xdiscrete) + 0.9937(Xcomposite)

(c) Samples in which there were discrete samples as well as upper and lower halves from
the same boring:

These samples were weighted and xi was computed as follows:
0.00 6 3 (Xdiscrete) + 0. 4 9 6 9 (Xupper) + 0.4969(Xiower).
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Table 4.2-3. Summary of the Samples Combined to Represent One Result per Core Sample

Number of Composite and Discrete
Pond Original Number of Samples Samples Mathematically Combined

B 46 10

C 45 9

D 54 20

E 134 29

Total 279 68
(244 grid composite; 35 discrete samples)

This process of weighting is consistent with SW-846 Chapter 9 (September 1986) and prevents
undue weighting to any one core sample or set of core samples.

4.2.2 Removal of Data Associated with Severe Defects in Quality Control Samples as
Reported by the Laboratory

TestAmerica performed matrix spike (MS) and matrix spike duplicate (MSD) analysis on various
uranium samples at a rate of approximately one of each per batch. Each uranium batch
consisted of approximately 10 total uranium samples (but in no event exceeded 20 samples). A
total of 34 MS and MSD samples were analyzed, corresponding to the 34 batches of total
uranium samples. Tables B-10 through E-10 summarize the laboratory MS and MSD recoveries.

In the MS and MSD samples where the sample concentration exceeded four times the spike
amount, neither the MS nor the MSD percentage recovery results from that laboratory batch
were considered for review. This is generally referred to as "the 4x rule." As a result of this
review, the MS and MSD results (not the uranium results) for these laboratory batches were
removed from statistical evaluation of the MS and MSD recoveries. However, as noted above,
the uranium results from samples associated these MS and MSDs were valid and retained for
calculations of the mean and standard deviations of the uranium concentrations.

In addition, the percent recoveries for the MS and MSD for samples (B Pond) B-21 LIQ, B-20 U,
and B-1 8 U were reported as 0.87 and 406 percent. The amount of these spikes was less than
4x the sample concentration so the MS and MSD recovery information from these QC samples
was usable. Unfortunately, the MS recovery was 406 percent and the MSD recovery was 0.87
percent. Not only was the recovery of both QC spikes unacceptable, but the difference in the
MS and MSD recovery was too wide to be acceptable and outside of laboratory control limits.
Due to their extreme difference from the ideal percent recovery of 70 to 130 percent, and the
RPD of 20 percent between the MS and MSD, all of the uranium results from discrete and
composite samples in this laboratory batch (9082046) were removed from statistical evaluation
in accordance with professional judgment (MARSSIM Section 9.3.2.1; Appendix N [Tables N1
and N3]). In any event, these results would receive a "J" or estimated flag according to US EPA
National Functional Guidelines for Inorganic Data Review. In some cases, estimated results
can be considered as usable, but in this case were judged to be sufficiently defective to impart
significant bias to these statistical evaluations.
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4.2.3 Data transformations to normalize the data

U.S. EPA through SW-846 and its statistical software package Scout (Version 1.0, 2008)
requires data normalization and testing of data distributions. Data transformations include log
transforms as one of the more preferred. Transformation of the data is always preferred when
considering parametric/non-parametric statistics. A log transformation using parametric
alternatives is preferred to the use of non-parametric alternatives to compute the appropriate
statistics. This method of data transformation is also discussed in EPA publication SW-846.

4.3 RCRA TCLP Metals

The RCRA TCLP metal results were statistically evaluated to determine if the CaF2 material in
any of the Ponds is characteristically hazardous. The statistical evaluation was performed in
accordance with procedures identified in EPA SW-846, Chapter 9. Statistical tests were
performed using U.S. EPA's Scout 2008 Version 1.00.01 software (Scout). Scout may be
downloaded at: http://www.epa.qov/esd/databases/scout/abstract.htm. With the exceptions
noted below, the TCLP metal results were statistically evaluated to determine the 80-percent
upper Cl using a two-tailed test. This is equivalent to a 90-percent upper confidence interval
using a one- tailed test (SW-846, Chapter 9).

A statistical evaluation was not performed for the RCRA metals cadmium, lead, mercury,
selenium, and silver. A statistical evaluation was not performed on these metals because the
vast majority of analytical results were non-detects. Where results were reported, the results
were estimated results, below the laboratory's reporting limit. The table below lists the number
of reported, estimated results for cadmium, lead, selenium, and silver, and the laboratory's
reporting limit.

TCLP Parameter Number of Reported, Laboratory TCLP

Estimated Results Reporting Limit (mgll)

Cadmium 10 0.01

Lead 4 0.04

Selenium 1 0.03

Silver 1 0.02

Mercury had two results (both 0.0014 mg/I) reported at above the laboratory's reporting limit
(0.001 mg/I). As only two of the 74 analytical results for mercury were reported above the
laboratory's reporting limit, and were much less than the RCRA TCLP limit of 0.2 mg/I, a
statistical evaluation was not performed for mercury.

The 80-percent upper C1 (two-tailed test) along with the normalizing distribution for arsenic,
barium, and chromium is the following table.
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Pond Arsenic (mg/I) Barium (mg/I) Chromium (mg/I)
(sample size) (distribution) (distribution) (distribution)

B Pond 0.058 0.103 0.022
(11) (log-normal) (normal) (normal)

C Pond 0.019 0.057 0.0170
(16) (not discernable) (normal) (normal)

D Pond 0.089 0.073 0.154
(14) (normal) (normal) (not discernable)

E Pond 0.021 0.059 0.0166
(33) (normal) (normal) (not discernable)

The data were tested for goodness of fit with various distributions (gamma, log-normal and
normal) and were, for the most part, normally distributed. In cases where the normal distribution
did not apply, the 80-percent upper confidence limit of other distributions evaluated by U.S. EPA
sponsored ProUCL Version 4.0 was sufficiently far below the TCLP threshold that further data
transformations could not result in the 80-percent upper confidence limit exceeding the TCLP
regulatory limit. Since the 80-percent upper Cl (two-tailed test) for all RCRA TCLP metals is less
than the TCLP limit contained in 35 III. Adm. Code 721.124, the CaF2 material is not hazardous
for any RCRA metals. Exhibit 5 contains output from Scout.

5. CONCLUSIONS

Sampling of MTW's CaF 2 ponds was completed to obtain characterization information of the
CaF 2 material.

The sampling of the CaF 2 material indicates the material is not a characteristically hazardous
waste in accordance with 35 III. Adm. Code 721, Subpart C.
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Honeywell International Inc.
Metropolis Works

Table B-1
B Pond - Total Uranium Analytical Summary - All Samples

Core Weighted

Individual Core Weighted Averages, U
Sort ID Sample ID Samples, U Sample Averages, U mg/kg (X1A.) Ln(A1 XI) All Ln(AMXi) Samples

mgSkg (eDl Weights (A1) mg/kg (XA,) Samples Samples Control Criteria
Meeting Quality

Control Criteria

B-01 B-1 238 1 238 238 5.472271 5.472271
B-02 B-2 240 1 240 240 5.480639 5.480639
B-03 B-3 323 1 323 323 5.777652 5.777652
B-04 B-4 214 1 214 214 5.365976 5.365976

B-5 Lower 321 0.5
B-05 B-5 L 331 331 5.800607 5.800607B-5 Upper 340 0.5
B-06 B-6 206 1 206 206 5.327876 5.327876
B-07 B-7 289 1 289 289 5.666427 5.666427
B-08 B-8 1,950 1 1950 1950 7.575585 7.575585
B-09 B-9 308 1 308 308 5.730100 5.730100

B-10 Lower 297 0.5
B-10 B-1 Upper 2.5 246 246 5.505332 5.505332B-10 Upper 195 0.5

B-11 B-11 66.6 1 66.6 66.6 4.198705 4.198705
B-12 B-12 336 1 336 336 5.817111 5.817111

B-1 3 B-13 105 G.994
.4 108 108 4.673763

B-13 LIQ
B-14 B-14
B-15 B-15
B-16 B-16
8-17

B-18

B-1 9

B-20

B-21

B-22
B-23
B-24
B-25

B-26

B-27

B-17
B-18 Lower
B-18 Upper

B-18U
B-19 Lower
B-19 Upper

B-20
B-20U
B-21

B-21 LIQ
B-22
B-23
B-24
B-25

B-26 Lower
B-26 Upper

B-27

Andrews Engineering, Inc.
J:tlgQt1lg135tDOCC.201tPondaClos,,ApplcationWondChasPondOata\BPond. U Data Reduction Methods sat

Page 1 of 2 B-8 B Pond U (all samples)



Honeywell International Inc.
Metropolis Works

Table B-1

B Pond - Total Uranium Analytical Summary - All Samples

Core Weighted

Individual Core Weighted Averages, U Ln(AX1) Samples

SortIndi al Sample Averages, U mg/kg (XUA, Ln(A X,) All Meeting Quality
mg/kg (Xj) Weights (A mglkg (XjA) Samples Samples Control Criteria

Meeting Quality
Control Criteria

B-28 B-28 258 1 258 258 5.552960 5.552960
B-29 B-29 196 1 196 196 5.278115 5.278115

8-30 Lower 98.8 0.5
B-30 B-30 Upper 98 0.5 198 198 5.290285 5.290285B-30 Upper 298 0.5

B-31 B-31 224 1 224 224 5.411646 5.411646
B-32 B-32 304 1 304 304 5.717028 5.717028
B-33 B-33 37.7 1 37.7 37.7 3.629660 3.629660
B-34 B-34 40.2 1 40.2 40.2 3.693867 3.693867B-35 B-35 331 1331 331 5.802118 5.802118

B-36 B-36 296 1 296 296 5.690359 5.690359

95% UCL (1-tail) 5.5911 5.75698
Average

(transformed from
Ln) 217 240

95% ULCL (1-tail)
(transformed from N

Ln) 268 320

[__ Cells with light gray background represent discrete subsamples that were
analyzed separately because they differed in color or other characteristic from the

surrounding core material. The results from these subsamples were weighted

by their mass and included as a part of a weighted average for the core as a whole,

as shown in columns 5 and 6 (Core Weighted Averages).

Cells with darker gray background (B-18 through B-27) represent
samples that were unusable because the asociated matrix spike data
did not meet quality control criteria.

B-13 example: (0.994"105)+(0.006"455) = 108 mg/kg U (as-is)

Andrews Engineering, Inc.
J U 0.1. R.duction Methodztsl

Page 2 of 2 8-8 B Pond U (all samples)



Honeywell International Inc.
Metropolis Works

Table C-1
C Pond - Total Uranium Analytical Summary - All Samples

Individual Core Weighted
Sort ID Sample ID Samples, U Weights (Am mgekges, UXA

mg/kg (Xj) mglkg (XiA

C-01 C-1 159 1 159 5.068904
C-02 C-2 320 1 320 5.768321
C-03 C-3 361 1 361 5.888878
C-04 C-4 606 1 606 6.40688
C-05 C-5 303 1 303 5.713733

C-6 (COMPOSITE) 193 0.988
C-06 C-6 U 12.00'-12.50' 1;370. 0.006 206 5.327216

C-6 U 2.00'-2.50' .1,160. 0.006

C-07 C-7 1,770 1 1770 7.478735
C-08 C-8 309 1 309 5.733341
C-09 C-9 145 1 145 4.976734

C-10 C-10 Lower 2,000 0.5 1052 6.957973
C-10 Upper 103 0.5

C-11 C-11 184 1 184 5.214936
C-12 C-12 111 1 111 4.70953
C-13 C-13 133 1 133 4.890349
C-14 C-14 116 1 116 4.75359
C-15 C-15 170 1 170 5.135798
C-16 C-16 151 1 151 5.01728
C-17 C-17 284 1 284 5.648974
C-18 C-18 124 1 124 4.820282

0-19 C-19 Lower 218 0.5 181 5.198497C-19 Upper 144 0.5 11

C-20 C-20 138 1 138 4.927254

C-21 C-21 4,630 0.994 4647 8.444076
C-21U :7540 0.006

C-22 C-22 1,850 1 1850 7.522941
C-23 C-23 213 1 213 5.361292
C-24 C-24 117 1 117 4.762174
C-25 C-25 355 1 1 355 5.872118

C-26 Lower 579 0.497
C-26 C-26 Upper 418 0.497 505 6.224061

C-26U :Y..1,540 K 0.006

C-27 C-27 216 1 216 5.375278
C-28 C-28 137 1 137 4.919981
C-29 C-29 236 1 236 5.463832

C-30 Lower 412 0.497
C-30 C-30 Upper 476 0.497 492 6.198064

C-30U 8;,410 0.006

C-31 C-31 298 1 298 5.697093
C-32 C-32 158 1 158 5.062595
C-33 C-33 286 1 286 5.655992
C-34 C-34 555 1 555 6.318968
C-35 C-35 293 1 293 5.680173
C-36 C-36 259 1 259 5.556828

Average659796
95% UCL (1-tail) 5.8999

Average

(transformed from

Ln) 287
95% UCL (1-tail) '

(transformed from

Ln) X 365

Cells with light gray background represent discrete subsamples that were
analyzed separately because they differed in color or other characteristic from the
surrounding core material. The results from these subsamples were weighted
by their mass and included as a part of a weighted average for the core as a whole,
as shown in columns 5 and 6 (Core Weighted Averages).

C-06 example: (0. 988*193)+(0.006*1370)*(0.006"1160) = 206 mg/kg U (as-is)

Andrews Engineering, Inc.
J:',1991t-91-1350OC120•(YýPonds'•Jc~uu m licaon"PodCharýPondot.CPoW - U Dais Rwductio, Mothodst I
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Honeywell International Inc.
Metropolis Works

Table D-1
Uranium Analytical Summary - All SamplesD Pond - Total

Individual Sample Core Weighted

Sort ID Sample ID Samples, U mg/kg Weights Averages, U mg/kg Ln(A1 X,)
(XV) (A,) (XIAI)

D-01 D-1 113 1 113 4.727388
D-02 D-2 103 1 103 4.634729
D-03 D-3 170 1 170 5.135798
D-04 D-4 105 1 105 4.65396
D-05 D-5 297 1 297 5.693732

D-7 129 0.994
D-7 Yellow 614 0.006 132 4.88212

D-8 558 0.006
D-08 D-8 Lower 907 0.497 546 6.30184

D-8 Upper 184 0.497
D-09 D. -9 1,210 1 1210 7.098376

D-10 447 0.006
D-10 D-10 Lower 756 0.497 686 6.530236

D-10 Upper 618 0.497
D-11 :658& 0.006

D-11 D-11 Lower 1,180 0.497 801 6.686031
D-11 Upper 424 0.497

D-12 D-12 83.2 1 83.2 4.421247
D-13 D-13 101 1 101 4.615121

D-14 D-14 389 0.994 400 5.992179D-14 U @ 6.0' 21,270 0.006 400 5.992179

D-15 5901 0.994 900 6.802153

D-16 D-16 941 0.994 941 6.846624D-16 U @ 5.75' 891 0.006 941 6.846624
D-17 437 0.006

D-17 D-17 Lower 1,280 0.497 809 6.695497
D-17 Upper 342 0.497

D-18 D-18 72.8 1 72.8 4.287716
D-19 82 0.006

D-19 D-19 Lower 70.2 0.497 70.5 4.255886
D-19 Upper 70.7 0.497

D-20 D-20 286 1 286 5.655992
D-21 D-21 401 1 401 5.993961
D-22 D-22 2,990 1 2990 8.003029
D-23 D-23 852 1 852 6.747587
D-24 D-24 59.2 1 59.2 4.080922
D-25 D-25 68.5 1 68.5 4.226834

Andrews Engineering, Inc.
J:\1991\91-135\DOC2010 Ponds\Closureýpplication\PondCharPondData\DPond . U Data Reduction Methods rsl

Page 1 of 2 D-8 D Pond U (all samples)



Honeywell International Inc.
Metropolis Works

Table D-1
D Pond - Total Uranium Analytical Summary - All Samples

(transformed f from
Ln)

Cells with light gray background represent discrete subsamples that were

analyzed separately because they differed in color or other characteristic from the

surrounding core material. The results from these subsamples were weighted

by their mass and included as a part of a weighted average for the core as a whole,

as shown in columns 5 and 6 (Core Weighted Averages).

D-08 example: (0.006*558)+(0.497*907)+(0.497*184) = 546 mgkg U (as-is)

Andrews Engineering, Inc.
J:\199l\91-135\DOC\2010\,onds\Closure\ pplication\PonldChar\PondData\DPond - U Data Reduction Methods_rsl

Page 2 of 2 D-8 D Pond U (all samples)



Honeywell International Inc.
Metropolis Works

Table E-1
E-Pond - Total Uranium Analytical Summary - All Samples

Individual Sample Core Weighted
Sort ID Sample ID Samples, U sae Averages, U Ln(AX

mglkg (Xj) Weights (A1) mglkg (XVA)

E-001 E-1 449 1 449 6.107023
E-002 E-2 335 1 335 5.814131
E-003 E-3 301 1 301 5.707110
E-004 E-4 125 1 125 4.828314
E-005 E-5 207 1 207 5.332719
E-006 E-6 161 1 161 5.081404
E-007 E-7 139 1 139 4.934474
E-008 E-8 236 1 236 5.463832
E-009 E-9 235 1 235 5.459586

E-10 Lower 215 0.497
E-010 E-10 U 2,120 0.006 210 5.344876

E-10 Upper 181 0.497
E-011 E-11 320 1 320 5.768321
E-012 E-12 Lower 312 0.6 348 5.860765

E-12 Upper 383 0.5
E-013 E-13 147 1 147 4.990433
E-014 E-14 141 1 141 4.948760
E-015 E-15 260 1 260 5.560682

E-16 Lower 188 0.5
E-16 Upper 317 0.5 2

E-017 E-17 288 1 288 5.662960
E-018 E-18 445 1 445 6.098074
E-019 E-19 314 1 314 5.749393
E-020 E-20 926 1 926 6.830874
E-021 E-21 254 1 254 5.537334
E-022 E-22 415 1 415 6.028279
E-023 E-23 Lower 439 0.5 318 5.762051

E-23 Upper 197 0.5
E-024 E-24 238 1 238 5.472271
E-025 E-25 106 1 106 4.663439
E-026 E-26 .,531 1 531 6.274762
E-027 E-27 Lower 676 0.5 358 5.879695

E-27 Upper 39.4 0.5
E-028 E-28 199 1 199 5.293305
E-029 E-29 429 1 429 6.061457
E-030 E-30 235 1 235 5.459586
E-031 E-31 206 1 206 5.327876
E-032 E-32 197 1 197 5.283204
E-033 E-33 989 1 989 6.896694
E-034 E-34 344 1 344 5.840642
E-035 E-35 66 1 66 4.189655
E-036 E-36 201 1 201 5.303305
E-037 E-37 486 1 486 6.186209
E-038 E-38 Lower 302 0.6 218 5.384495

E-38 Upper 134 0.6

E-039 E-39 202 1 202 5.308268
E-040 E-40 474 1 474 6.161207

E-41 Lower 455 0.5
E-041 2-41 Upper 457 446 6.100319E-41 Upper 437 6:3

E-042 E-42 148 1 148 4.997212
E-043 E-43 239 1 239 5.476464

E-44 Lower 309 0.5

-044 44 Upper 158 .5 234 5.453182

E-045 E-45 580 1 580 6.363028
E-046 E-46 195 1 195 5.273000
E-047 E-47 275 1 275 5.616771
E-048 E-48 126 1 126 4.836282
E-049 E-49 218 1 218 5.384495
E-050 E-50 247 1 247 5.509388

E01 E-5 Lower 294 0.5-E-051 ULer 294 .5 239 5.476464
2-51 Upper 184 0.5_______

E-052 E-52 96.4 1 96.4 4.568506
E-053 E-53 215 1 215 5.370638

J:%1991"$)1-13S•CVDOItO1•PoNdl".k• APfe~ ndCJYlýorldDWdEPo- U Dlla Redil M•h•m*,1I

E-8 E Pond U (all samples) (2)
Andrews Engineering, Inc. Page 1 of 3



Honeywell International Inc.
Metropolis Works

Table E-1
E-Pond - Total Uranium Analytical Summary - All Samples

Individual Sample Core Weighted
Sort ID Sample ID Samples, U Weights (All Averages, U LnIA1 XI)

mg/kg (Xe) mg/kg (XIA)

E-054 E-54 125 1 125 4.828314
E-055 E-55 184 1 184 5.214936
E-056 E-56 120 1 120 4.787492
E-057 E-57 693 1 693 6.541030
E-058 E-58 122 1 122 4.804021
E-059 E-59 297 1 297 5.693732
E-060 E-60 410 1 410 6.016157
E-061 E-61 137 1 137 4.919981
E-062 E-62 261 1 261 5.564520
E-063 E-63 142 1 142 4.955827
E-064 E-64 111 I 111 4.709530

E-065 E-65 Lower 397 0.5 259 5.556828
E-65 Upper 121 06.5 _

E-066 E-66 331 1 331 5.802118
E-067 E-67 Lower 1,280 0.5 689 6.535532

E-67 Upper 98.4 0.5
E-068 E-68 98 1 98 4.584967
E-069 E-69 672 1 672 6.510258
E-070 E-70 121 1 121 4.795791
E-071 E-71 99.1 1 99.1 4.596129
E-072 E-72 262 1 262 5.568345
E-073 E-73 118 1 118 4.770685
E-074 E-74 Lower 188 0.5 136 4.912287

E-74 Upper 83.9 0.5 736 4.912287
E-075 E-75 166 1 166 5.111988
E-076 E-76 97.1 1 97.1 4.575741
E-077 E-77 167 1 167 5.117994
E-078 E-78 93.8 1 93.8 4.541165

E-079 E-79 Lower 193 0.5 134 4.897840
E-79 Upper 75 0.5
E-80 Lower 245 0.5
E-80 Upper 122 0.51

E-081 E-81 162 0.994 165 5.107980
E-81 U . 718 0.006

E-082 E-82 155 1 155 5.043425
E-083 E-83 119 I 119 4.779123
E-084 E-84 83.9 1 83.9 4.429626
E-085 E-85 83.2 1 83.2 4.421247
E-086 E-86 190 1 190 5.247024
E-087 E-87 224 1 224 5.411646
E-088 E-88 185 0.994 187 5.229557

E-88 U 470•• 0.006
E-89 146 0.988

E-089 E-89 UI 7 7 1.2 i 0.006 146 4.984560
E-89 U2 244 0.006

E-00 E-90 122 0.994
E-90 U 120 0.006 122 4.803923

E-091 E-91 80.9 1 80.9 4.393214
E-092 E-92 147 1 147 4.990433

E-093 E-93 271 0.99 270 5.598261
E-93 Grey i, Z'97.1 0.006NN

E-094 E-94 152 0.994 152 5.021711
E-94 Tan 97.1 (1 0.006 _,

E-095 E-96 223 226 5.421092
E-95 U 74 0.006r
E-96 202 0.988

E-096 E-96 Tan I.N3 . 0.006 201 5.302519
E-96 White IM '-108 •. 0.006
E-97 Lower 216 0.497

E-097 E-97 U .< I ,!0 . 0.006 149 5.003376
E-97 Upper 82.3 0.497

E-8 U ond UR(&a Mestd.J1(2

E-8 E Pond U (all samples) (2)
Andrews Engineering, Inc. Page 2 of 3



Honeywell International Inc.
Metropolis Works

Table E-1
E-Pond - Total Uranium Analytical Summary - All Samples

Individual Sample Core Weighted
Sort ID Sample ID Samples, U sAl Averages, U Ln(AX)

mg/kg (X,) Weights (A1) mg/kg (XA)U

E-098 E-98 65.1 1 65.1 4.175925
E-099 E-99 103 1 103 4.634729
E-100 E-100 156 1 156 5.049856
E-101 E-101 155 1 155 5.043425
E-102 E-102 159 1 159 5.068904

E-103 136.': iýý 0.006
E-103 E103 Lower 145 0.497 109 4.687812

E-103 Upper 71.9 0.497
E-104 E-104 107 1 107 4.672829
E-105 E-105 89.7 1 89.7 4.496471

byvteirmags an5nlue.313atofawigtda7rg9ortecoea7awo

95% UICL (l-
tailP 5.40652

Average
(transformed

from ILn) 203

tail)
(transformed

from Ln) 223
Cells with light gray background represent discrete subsamples that were
analyzed separately because they differed in color or other characteristic from the
surrounding core material. The results from these subsamples were weighted
by their mass and included as a part of a weighted average for the core as a whole,
as shown in columns 5 and 6 (Core Weighted Averages).

E-10 example: (0.497"215)+(0.006°2120)+(0.497"181) = 210 mg/kg U (as-is)

J:*,1991WI.1 -t3SW MI ýC•'010• ,dls pk~l idlm ýChwPond M hl Pon ýo - U DO& R e~fi. Mho. s

E-8 E Pond U (all samples) (2)
Page 3 of 3Andrews Engineering, Inc.



Honeywell International Inc.
Metropolis Works

Table B-2
B Pond - Pond Wide Composite Total Uranium Analytical Summary

I Sample ID I Parameteri Units Result
B-Pond Comp Uranium mg/kg 249

Andrews Engineering, Inc.
J:\1991\91-135MlONLab Data\2OO9\Ponds\Sludge\HW Pond B Summary Tables

1 of 1 B Pond U (comp sample)



Honeywell International Inc.
Metropolis Works

Table C-2
C Pond - Pond Wide Composite Total Uranium Analytical Summary

I Sample ID I Parameterl Units I Result
C-Pond Comp Uranium m g/kg 352

Andrews Engineering, Inc. 1 of 1
J:\1991\91-135\VION\Lab Data\2009\Ponds\Sludge\HW Pond C Summary Tables

n C Pond U (comp sample)



Honeywell International Inc.
Metropolis Works

Table D-2
D Pond - Pond Wide Composite Total Uranium Analytical Summary

Sample ID I Parameterl Units I Result
D-Pond CompI Uranium mg/kg1 574

Andrews Engineering, Inc. 1 of 1
J:1991\91-135'IOlNLab Data%2009'Ponds\Sludge\HW Pond D Summary Tables

D Pond U (comp sample)



Honeywell International Inc.
Metropolis Works

Table E-2
E-Pond - Pond Wide Composite Total Uranium Analytical Summary

I Sample ID IParameter Units I Result
E-Pond Comp Uranium mg/kg 168 I

Andrews Engineering, Inc. 1 of 1
J:%1991\91-135\MONMLab Data2009GPonds\Sludge\HW Pond E Summary Tables

E Pond U (comp sample)



Honeywell 19 ational Inc.
Metropolis Works

Table B-3

B Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean 8.2 8-5 Lower B-5 Upper B-10 Lower B-10 Upper B-18 Lower B-18 Upper

Bismuth 214 pCi/g 0.29 1.37 0.749286 1.36 0.89 0.69 0.76 0.75 0.6 1.37

Bismuth 214 (counting error) pCilg 0.2 0.48 0.291429 0.48 0.3 0.29 0.29 0.28 0.31 0.41
Lead 212 pCi/g -0.1 0.5 0.143571 0.5 < 0.26 0.33 < 0.09 < 0.06 < 0.03 0.38
Lead 212 (counting error) pCi/g 0.15 4.8 0.610714 0.23 < 0.22 0.2 < 0.16 < 0.15 < 0.18 0.22
Lead 214 pCi/g 0.33 1.68 0.900714 1.36 1.14 0.65 0.72 1.28 0.67 1.68
Lead 214 (counting error) pCi/l 0.18 0.37 0.259286 0.31 0.33 0.2 0.27 0.37 0.24 0.35
Potassium 40 pCi/g 2.5 10.1 5.95 4.6 6.7
Potassium 40 (counting error) pCi/g 1.4 2.7 1.933333 1.7 2
Protactinium 231 pCi/g -0.8 1.1 -0.05714 < -0.8 < 0 < 1.1 < 0.02 < -0.02 < -0.4 < -0.6
Protactinium 231 (counting error) pCi/g 1.5 2.7 2.121429 < 2.7 < 2.4 < 1.5 < 2.1 < 2.3 < 2.6 < 2.7

Protactinium 234M pCi/g 61 329 160.9286 186 200 159 153 191 170 329

Protactinium 234M (counting error) pCi/g 20 43 29.07143 33 30 28 30 32 29 43
Radium (226) pCi/g 0.29 1.37 0.749286 1.36 J 0.89 J 0.69 J 0.76 J 0.75 J 0.6 1.37
Radium (226) (counting error) pCi/g 0.2 0.48 0.291429 0.48 J 0.3 J 0.29 J 0.29 J 0.28 J 0.31 0.41
Thorium 228 pCi/g 0.0003 0.53 0.146736 J 0.53 < 0.17 < 0.16 < 0.034 J 0.19 < 0.08 < 0.15
Thorium 228 (counting error) pCi/g 0.051 0.25 0.133714 J 0.25 < 0.15 < 0.15 < 0.095 J 0.14 < 0.12 < 0.15
Thorium 230 pCi/g 1.11 9 3.932857 8.4 9 7.1 2.64 3.56 J 1.6 4.34
Thorium 230 (counting error) pCi/g 0.35 1.2 0.675714 1.1 1.2 1 0.56 0.66 J 0.41 0.75
Thorium 232 pCi/g -0.1 0.28 0.131429 < 0.28 < 0.2 < 0.23 < 0.04 < 0.12 < 0.17 < 0.22

Thorium 232 (counting error) pCilg 0.26 0.5 0.320714 < 0.32 < 0.26 < 0.28 < 0.3 - 0.35 < 0.32 < 0.3
Thorium 234 pCi/g 60.3 287 142.0071 171 204 156 122 180 146 287
Thorium 234 (counting error) pCi/g 5.6 25 13.02143 16 18 14 12 16 14 25
Uranium 234 pCVg 41.8 248 114.0643 154 174 130 88 142 120 248
Uranium 234 (counting error) pCi/g 4 22 12.45 18 19 16 11 17 11 22
Uranium 235 pCi/g 3.43 14.4 7.310714 9.4 10.2 7.77 6.8 9.1 7.5 14.4
Uranium 235 (counting error) pCilg 0.71 1.6 1.060714 1.4 1.2 0.99 1.1 1.1 1.2 1.6
Uranium235/236 pCiig 2.25 11.7 6.654286 J 11.2 J 11.5 J 10.3 J 7.1 J 9.5 5.8 11.7
Uranium 235/236 (counting error) pCi/g 0.55 3.8 2.157857 J 3.8 J 3.8 J 3.7 J 2.9 J 3.4 1.1 2.1
Uranium 238 pCi/g 41.1 257 119.1214 170 176 135 86 148 122 257
Uranium 238 (counting error) pCi/g 4 23 12.81429 19 20 16 11 17 11 23

Notes:
B = Estimated result. Result is less than RL.
J =Method blank contamination. The associated method blank contains the target analyte at a reportable level.

Andrews Engineering, Inc. 1 of 2
J3%199 g91.135IaOsWo DMM200P.OM•.SUWV Pond 8 S-,qy TJ
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Honeywell International Inc.
Metropolis Works

Table B-3

B Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean B-19 Lower B-19 Upper B-26 Lower B-26 Upper B-30 Lower B-30 Upper B-35

Bismuth 214 pCi/g 0.29 1.37 0.749286 0.75 0.77 0.51 0.39 0.5 0.86 < 0.29

Bismuth 214 (counting error) pCi/g 0.2 0.48 0.291429 0.31 0.3 0.23 0.2 0.23 0.22 < 0.23

Lead 212 pCi/g -0.1 0.5 0.143571 < -0.04 < 0.18 < 0.04 < -0.02 < -0.1 < 0.18 < 0.12

Lead 212 (counting error) pCi/g 0.15 4.8 0.610714 < 1.5 < 0.16 < 0.17 < 0.21 < 4.8 < 0.19 < 0.16

Lead 214 PCi/g 0.33 1.68 0.900714 0.68 0.89 0.65 0.68 0.33 0.96 0.92

Lead 214 (counting error) pCi/q 0.18 0.37 0.259286 0.19 0.23 0.27 0.18 0.2 0.22 0.27

Potassium 40 pCi/g 2.5 10.1 5.95 10.1 9.2 2.5 2.6

Potassium 40 (counting error) pCilg 1.4 2.7 1.933333 2.3 2.7 1.5 1.4

Protactinium231 PCi/g -0.8 1.1 -0.05714 < 0 < -0.4 < 0.9 < 0.7 < 0 < -0.5 < -0.8

Protactinium231 (counting error) pCi/g 1.5 2.7 2.121429 < 1.8 < 2.4 < 1.6 < 1.5 < 2.1 < 1.8 < 2.2

Protactinium 234M pCi/g 61 329 160.9286 143 143 142 61 76 143 157

Protactinium 234M (counting error) pCi/g 20 43 29.07143 26 30 30 20 22 24 30

Radium (226) pCi/g 0.29 1.37 0.749286 J 0.75 J 0.77 J 0.51 J 0.39 J 0.5 J 0.86 < 0.29

Radium (226) (counting error) pCi/g 0.2 0.48 0.291429 J 0.31 J 0.3 J 0.23 J 0.2 J 0.23 J 0.22 < 0.23

Thorium228 pCi/g 0.0003 0.53 0.146736 < 0.015 J 0.2 < 0.11 < 0.015 < 0.08 J 0.32 < 0.0003

Thorum 228 (counting error) pCi/g 0.051 0.25 0.133714 < 0.089 J 0.16 < 0.14 < 0.051 < 0.11 J 0.2 < 0.067

Thorium 230 pCi/g 1.11 9 3.932857 J 1.53 2.76 J 1.91 J 1.11 2.1 5.84 3.17

Thorium 230 (counting error) pCi/g 0.35 1.2 0.675714 J 0.41 0.57 J 0.47 J 0.35 0.46 0.93 0.59

Thorium 232 pCi/g -0.1 0.28 0.131429 < 0.15 < -0.1 < 0.15 < 0 < 0.04 < 0.22 < 0.12

Thorium 232 (counting error) pCi/g 0.26 0.5 0.320714 < 0.27 < 0.5 < 0.38 < 0.27 < 0.37 < 0.28 < 0.29

Thorium 234 pCi/g 60.3 287 142.0071 115 129 111 60.3 67.8 105 134

Thorium 234 (counting error) pCi/g 5.6 25 13.02143 9.7 13 11 6.8 5.6 8.2 13

Uranium 234 pCi/g 41.8 248 114.0643 89.4 105 66 41.8 71.6 69.1 98

Uranium 234 (counting error) pCi/g 4 22 12.45 8.2 9.6 6.1 4 8.8 9.6 14

Uranium 235 pCi/g 3.43 14.4 7.310714 6.19 5.3 4.96 3.43 4.16 6.04 7.1

Uranium 235 (counting error) pCi/g 0.71 1.6 1.060714 0.95 1.1 0.97 0.73 0.71 0.8 1

Uranium 235/236 pCi/g 2.25 11.7 6.654286 4.6 4.5 3.41 2.25 J 3 J 3.6 J 4.7

Uranium 235/236 (counting error) pCi/g 0.55 3.8 2.157857 0.9 0.94 0.72 0.55 J 1.5 J 2 J 2.8

Uranium 238 pCi/g 41.1 257 119.1214 89 112 68.5 41.1 78.2 69.9 115

Uranium 238 (counting error) pCi/g 4 23 12.81429 8.1 10 6.3 4 9.4 9.6 15

Notes:
B = Estimated result. Result is less than RL.
J Method blank contamination. The associated method blank contains the target analyte
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Table C-3
C Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean C-2 C-5 C-9 C-10 Lower C-10 Upper C-17 C-19 Lower C-19 Upper
Bismuth 214 pCi/g 0.25 1.25 0.605625 0.56 1.25 0.52 0.77 0.69 0.82 < 0.25 < 0.3
Bismuth 214 (counting error) - ipClg 0.19 0.38 0.280625 0,24 0.38 0.28 0.31 0.25 0.34 < 0.21 < 0.23
Lead 212 pCi/g -0.29 0.17 0.039938 < 0.09 < 0.06 < 0.01 < 0.12 < 0.17 < 0.13 < -0.03 < 0.03
Lead 212 (counting error) pCi/g 0.11 0.71 0.225625 < 0.17 < 0.2 < 0.14 < 0.17 < 0.14 < 0.19 < 0.19 < 0.15
Lead 214 pCi/g 0.36 1.16 0.6525 0.6 1.05 0.73 0.66 0.62 1.16 0.46 0.72
Lead 214 (countino error) pCi/g 0.14 0.35 0.2625 0.22 0.35 0.23 0.24 0.25 0.32 0.2 0.35
Potassium 40 pCi/g 3.1 9 4.9 3.1 5.3 7.5 3.3 3.3 5.3
Potassium 40 (counting error) pCi/g 1.2 2.1 1.56 1.3 1.5 2.1 1.5 1,6 1.9
Protactinium 231 pCi/g -2 1.6 0.25875 < 1.6 < 0.6 < -0.2 < 1.4 < 0.3 < 0.1 < 0.7 < 1.4
Protactinium 231 (counting error) pCi/g 1.5 4.1 2.30625 < 1.8 < 2.4 < 2 < 2.1 < 2.5 < 2.6 < 1.8 < 2.4
Protactinium 234 pCi/ug 1.89 1.89 1.89
Protactinium 234 (countinci error) pCi/g 0.56 0.56 0.56
Protactinium 234M pCi/g 131 812 305.0625 208 320 159 252 225 299 131 224
Protactinium 234M (counting error) pCi/g 25 69 38.375 35 39 25 38 33 42 25 33
Radium (226) pCi/g 0.25 1.25 0.605625 J 0.56 1.25 J 0.52 J 0.77 J 0.69 J 0.82 < 0.25 < 0.3
Radium (226) (counting error) pCilg 0.19 0.38 0.280625 J 0.24 0.38 J 0.28 J 0.31 J 0.25 J 0.34 < 0.21 < 0.23
Thallium 208 pCi/g 0.19 0.19 0.19 0.19
Thallium 208 (counting error) pCig 0.12 0.12 0.12 0.12
Thorium 228 pCi/g 0.008 0.24 0.104938 < 0.08 < 0.14 < 0.096 J 0.24 < 0.11 J 0.107 J 0.122 < 0.008
Thorium 228 (counting error) pCi/g 0.046 0.16 0.089438 < 0.13 < 0.13 < 0.08 J 0.16 < 0.11 J 0.079 J 0.081 < 0.046
Thorium 230 pCi/g 1.6 6.42 3.043125 5.03 4.03 1.68 6.42 2.23 1.9 4.91 1.83
Thorium 230 (counting error) pCi/g 0.3 0.93 0.4925 0.84 0.69 0.32 0.93 0.5 0.33 0.65 0.34
Thorium 232 pCi/g 0.008 0.18 0.083563 < 0.01 < 0.16 < 0.043 < 0.18 < 0.1 < 0.036 J 0.096 < 0.025
Thorium 232 (counting error) pCi/g 0.034 0.31 0.122 < 0.31 < 0.31 < 0.054 < 0.28 < 0.29 < 0.045 J 0.072 < 0.044
Thodrum 234 pCi/g 101 671 254.5625 167 312 138 207 212 285 101 170
Thorium 234 (counting error) pCi/g 7.9 53 20.60625 15 26 13 17 18 24 7.9 14
Uranium 234 pCi/g 113 726 264.5625 150 256 118 164 159 237 181 117
Uranium 234 (counting error) pCi/g 12 77 29.3125 18 31 12 25 21 24 19 12
Uranium 235 pCilg 5.9 35.4 13.81625 8.6 15.7 7.7 11.4 10.3 14.1 5.9 9.1
Uranium 235 (counting error) pCi/g 0.81 3 1.4825 1.3 1.8 1.2 1.4 1.2 1.5 0.81 1.2
Uranium 235/236 pCi/g 4.9 33.5 12.4875 J 5.4 J 11.2 J 5.2 J 11.6 J 4.9 J 11.7 J 9 J 6.8
Uranium 235/236 counting error) pCi/V 1.8 10 4.7375 J 2.9 J 5.4 J 1.8 J 6.3 J 3.3 J 3.6 J 2.9 J 2.1
Uranium 238 pCi/cg 120 745 272.125 165 259 128 166 145 253 170 125
Uranium 238 (counting error) pCi/g 13 78 30.0625 20 32 13 25 19 26 18 13

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.
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Table C-3
C Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean C-21 C-24 C-26 Lower C-26 Upper C-30 Lower C-30 Upper C-34 C-35
Bismuth 214 pCi/g 0.25 1.25 0.605625 < 0.41 < 0.28 1.06 < 0.47 0.64 0.46 0.77 0.44
Bismuth 214 (counting error) pCi/g 0.19 0.38 0.280625 < 0.3 < 0.24 0.32 < 0.32 0.28 0.19 0.31 0.29
Lead 212 pCi/g -0.29 0.17 0.039938 < -0.29 < 0.16 < 0.08 < -0.15 < 0.08 < 0.09 < 0.09 < -0.001
Lead 212 (counting error) pCi/g 0.11 0.71 0.225625 < 0.61 < 0.16 < 0.18 < 0.71 < 0.13 < 0.11 < 0.21 < 0.15
Lead 214 pCi/g 0.36 1.16 0.6525 0.65 0.63 0.84 0.46 0.44 0.46 0.6 0.36
Lead 214 (counting error) pCi/g 0.14 0.35 0.2625 0.31 0.3 0.31 0.32 0.2 0.14 0.25 0.21
Potassium 40 pCi/g 3.1 9 4.9 9 4.3 4.6 3.3
Potassium 40 (counting error) pCi/g 1.2 2.1 1.56 2 1.2 1.2 1.3
Protactinium 231 pCi/g -2 1.6 0.25875 < -2 < 0.4 < -0.7 < 0.1 < -0.7 < 0.3 < 0.04 < 0.8
Protactinium 231 (counting error) pCi/g 1.5 4.1 2.30625 < 4.1 < 1.9 < 2.3 < 2.7 < 1.8 < 1.5 < 2.7 < 2.3
Protactinium 234 pCi/g 1.89 1.89 1.89 1.89
Protactinium 234 (counting error) pCi/q 0.56 0.56 0.56 0.56
Protactinium 234M pCi/g 131 812 305.0625 748 150 206 399 276 195 812 277
Protactinium 234M (counting error) pCi/g 25 69 38.375 69 30 33 55 30 26 68 33
Radium (226) pCi/g 0.25 1.25 0.605625 < 0.41 < 0.28 1.06 < 0.47 J 0.64 J 0.46 J 0.77 J 0.44
Radium (226) (counting error) pCi/g 0.19 0.38 0.280625 < 0.3 < 0.24 0.32 < 0.32 J 0.28 J 0.19 J 0.31 J 0.29
Thallium 208 pCi/g 0.19 0.19 0.19
Thallium 208 (counting error) pCi/p 0.12 0.12 0.12
Thorium 228 pCi/g 0.008 0.24 0.104938 J 0.108 J 0.095 J 0.129 < 0.093 J 0.084 < 0.061 < 0.096 J 0.11
Thorium 228 (counting error) pCi/g 0.046 0.16 0.089438 J 0.081 J 0.077 J 0.084 i 0.078 J 0.068 < 0.064 < 0.082 J 0.081
Thorium 230 pCilg 1.6 6.42 3.043125 2.09 3.04 3.3 1.6 2.62 2.9 2.75 2.36
Thorium 230 (counting error) pCi/g 0.3 0.93 0.4925 0.36 0.46 0.48 0.3 0.4 0.45 0.44 0.39
Thorium 232 pCi/g 0.008 0.18 0.083563 J 0.114 J 0.13 J 0.054 < 0.008 < 0.052 J 0.125 < 0.064 J 0.14
Thorium 232 (counting error) pCi/g 0.034 0.31 0.122 J 0.084 J 0.087 J 0.051 < 0.034 < 0.057 J 0.087 < 0.063 J 0.084
Thorium 234 pCi/g 101 671 254.5625 671 126 193 350 226 130 589 196
Thorium 234 (counting error) pCi/1 7.9 53 20.60625 53 13 17 29 15 9.8 43 15
Uranium 234 pCi/q 113 726 264.5625 726 113 138 326 298 206 663 381
Uranium 234 (counting error) pCi/g 12 77 29.3125 77 12 16 37 34 24 66 41
Uranium 235 pCi/g 5.9 35.4 13.81625 35.4 6.7 10 18.7 12.1 8.46 34.4 12.5
Uranium 235 (counting error) pCi/g 0.81 3 1.4825 3 1.1 1.2 2 1.2 0.91 2.6 1.3
Uranium 235/236 pCi/g 4.9 33.5 12.4875 J 25 J 5.8 J 9.7 J 14.2 J 17.8 J 5.5 J 33.5 J 22.5
Uranium 235/236 (counting error) pCi/Ug 1.8 10 4.7375 J 10 J 2 J 3.4 J 6 J 6.4 J 3.1 J 9.5 J 7.1
Uranium 238 pCi/g 120 745 272.125 745 120 139 326 311 203 695 404
Uranium 238 (counting error) pCi/g 13 78 30.0625 78 13 16 37 35 24 69 43

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.
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Table D-3

D Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean D-8 Lower D-8 Upper 0-10 Lower D-10 Upper D-11 Lower D-11 Upper D-17 Lower D-17 Upper

Bismuth 214 pCi/g 0.46 1.91 0.938571 0.71 0.5 0.74 0.86 0.89 1.32 1.91 0.99
Bismuth 214 (counting error) pCi/g 0.25 0.79 0.405714 0.33 0.26 0.27 0.29 0.41 0.52 0.79 0.39
Lead 212 pCi/g -0.21 0.22 0.059643 < 0.16 < -0.01 < 0.09 < 0.01 < 0.05 < 0.2 < -0.21 ,< 0.06

Lead 212 (counting error) pCi/g 0.13 0.79 0.264286 < 0.13 < 0.22 < 0.18 < 0.13 < 0.3 < 0.24 ' 0.79 < 0.22
Lead 214 pCi/g 0.26 1.51 0.98 0.78 0.62 0.82 < 0.26 0.91 1.26 0.85 1.49
Lead 214 (counting error) pCLig 0.22 0.62 0.366429 0.24 0.29 0.26 < 0.22 0.37 0.46 0.46 0.39

Potassium 40 pCi/g 3 10 6.516667 6 3 9.7 5.3 6.4 5.6 9.3
Potassium 40 (counting error) pCVig 1.1 2.8 2.05 1.3 1.1 2.8 2.1 2.5 2.2 2.2
Protactinium 231 pCi/g -1.2 1.1 -0.28286 < -0.9 < 0.9 < -0.6 < -0.4 < -0.2 < -1.2 ' -0.7 < -0.3
Protactinium 231 (counting error) pCi/g 1.6 5.2 3.1 < 2.2 < 2 < 2.5 < 2.1 < 4.3 < 4 " 5 < 2.6
Protactinium 234 pCi/g 1.93 990 320.77 419 135 431 28 1.93
Protactinium 234 (counting error) pCi/l 0.95 100 38.10556 40 26 44 18 0.95
Protactinium 234M pCi/g 170 1200 569.5 755 337 1200 273
Protactinium 234M (counting error) pCi/g 30 110 64.16667 76 52 110 41

Radium (226) pCi/g 0.46 1.91 0.938571 J 0.71 J 0.5 J 0.74 J 0.86 J 0.89 1.32 1,91 J 0.99
Radium (226) (counting error) pCi/P 0.25 0.79 0.405714 J 0.33 J 0.26 J 0.27 J 0.29 J 0.41 0.52 0.79 J 0.39
Thorium 228 pCi/g -0.19 2.86 0.629714 J 2.86 2.31 < -0.19 < 0.21 J 0.44 < 0.008 < -0.09 < 0.09

Thorium 228 (counting error) pCi/l 0.094 0.78 0.338857 J 0.78 0.53 < 0.25 < 0.41 J 0.32 < 0.2 < 0.45 < 0.16
Thorium 230 pCi/l 1.08 9.8 2.465 9.8 2.38 1.52 2.49 J 2.07 J 1.33 J 3.1 J 1.58
Thorium 230 (counting error) pCi/g 0.34 3 0.862857 3 0.53 0.68 0.98 J 0.59 J 0.65 J 1.4 J 0.51
Thorium 232 pCi/g -0.1 0.57 0.081429 < -0.05 < 0.15 < -0.09 < -0.01 < 0.15 < 0 ' 0.15 < 0.08
Thorium 232 (counting error) pCi/g 0.18 5.5 1.130714 < 0.51 < 0.36 < 5.2 < 0.34 < 0.49 < 0.63 ' 0.51 < 0.38

Thorium 234 pCi/p 56.6 1110 422.7286 312 122 421 56.6 756 321 1110 294
Thorium 234 (counting error) pCi/g 7.8 87 36.05 33 11 43 7.8 61 28 87 25
Uranium 234 pCi/g 1.15 12900 1229.061 2.3 2.4 481 423 1040 763 12900 513
Uranium 234 (counting error) pCi/p 0.66 1200 116.8186 1.6 1.5 43 39 100 74 1200 50
Uranium 235 pCi/g 3.46 56.7 21.39 17.7 7.4 21.2 3.6 38.6 16.3 56.7 13.7

Uranium 235 (counting error) pCi/g 0.8 4.4 2.137143 1.6 1.2 2 0.82 3.6 2 4.4 1.8
Uranium 235/238 pCi/p -0.27 710 65.75386 < -0.23 < -0.046 23.2 22.7 63 32.7 710 J 20
Uranium 235/236 (counting error) pCi/g 0.091 130 13.61079 < 0.2 < 0.091 4.4 4.6 15 9 130 J 5.9
Uranium238 pCi/g 1.2 13700 1288.965 2.7 < 1,2 505 465 1030 771 13700 511

Uranium 238 (counting error) pCi/g 0.96 1200 117.1829 1.5 < 1.1 46 42 99.9 75 1200 50

Notes:
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.
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Table D-3
D Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean D-19 Lower D-19 Upper D-26 Lower D-26 Upper D-29 Lower D-29 Upper
Bismuth 214 pCi/g 0.46 1.91 0.938571 0.91 0.73 < 0.61 < 0.46 0.95 1.56
Bismuth 214 (counting error) pCi/g 0.25 0.79 0.405714 0.27 0.25 < 0.57 < 0.37 0.5 0.46
Lead 212 pCi/g -0.21 0.22 0.059643 < -0.04 < 0.005 < 0.1 < 0.22 < 0.15 < 0.05
Lead 212(counting error) pCi/g 0.13 0.79 0.264286 < 0.24 < 0.14 < 0.39 < 0.28 < 0.29 < 0.15
Lead 214 pCi/g 0.26 1.51 0.98 0.78 0.88 1.51 0.97 1.14 1.45
Lead 214 (counting error) pCi/g 0.22 0.62 0.366429 0.26 0.28 0.62 0.49 0.4 0.39
Potassium 40 pCilg 3 10 6.516667 7.6 7 5 3.3 10
Potassium 40 (counting error) pCi/g 1.1 2.8 2.05 2.1 2.1 1.8 1.9 2.5
Protactinium 231 pCi/g -1.2 1.1 -0.28286 < 0.04 < 0 < 1.1 < -1.1 < -0.9 < 0.3
Protactinium 231 (counting error) pCi/g 1.6 5.2 3.1 < 1.6 < 2.1 < 5.2 < 4 < 3.7 < 2.1
Protactinium 234 pCi/g 1.93 990 320.77 191 82 990 609
Protactinium 234 (counting error) pCi/g 0.95 100 38.10556 32 20 100 62
Protactinium 234M pCi/g 170 1200 569.5 682 170
Protactinium 234M (counting error) pCi/g 30 110 64.16667 76 30
Radium (226) pCi/g 0.46 1.91 0.938571 J 0.91 J 0.73 < 0.61 < 0.46 J 0.95 1.56
Radium (226) (counting error) pCi/g 0.25 0.79 0.405714 J 0.27 J 0.25 < 0.57 < 0.37 J 0.5 0.46
Thorium 228 pCi/g -0.19 2.86 0.629714 J 1.53 J 1.41 < -0.12 < 0.048 < 0.1 < 0.21
Thorium 228 (counting error) pCi/g 0.094 0.78 0.338857 J 0.38 J 0.43 < 0.38 < 0.094 < 0.13 0.23
Thodrum 230 pCi/g 1.08 9.8 2.465 2.6 J 1.43 J 2 J 1.08 2.03 J 1.1
Thorium 230 (counting error) pCi/g 0.34 3 0.862857 1 J 0.42 J 1.1 J 0.34 0.48 J 0.4
Thodrum 232 pCi/g -0.1 0.57 0.081429 < 0.17 < 0.07 < 0.57 < -0.1 < 0.05 < 0
Thorium 232 (counting error) pCi/g 0.18 5.5 1:130714 < 0.28 < 0.24 < 0.72 < 5.5 < 0.49 < 0.18
Thorium 234 pCi/g 56.6 1110 422.7286 138 61.6 896 618 677 135
Thorium 234 (counting error) pCi/g 7.8 87 36.05 12 7.9 72 49 54 14
Uranium 234 pCi/g 1.15 12900 1229.061 2.7 1.15 315 42.3 537 184
Uranium 234 (counting error) pCi/g 0.66 1200 116.8186 1.6 0.66 30 4.1 70 20
Uranium 235 pCi/g 3.46 56.7 21.39 8.6 3.46 44 29.8 31.8 6.6
Uranium 235 (counting error) pCi/g 0.8 4.4 2.137143 1.1 0.8 4 2.6 2.9 1.1
Uranium 235/236 pCi/g -0.27 710 65.75386 < -0.27 < 0.29 15.2 2.21 J 22 J 9.8
Uranium 235/236 (counting error) pCi/g 0.091 130 13.61079 < 0.22 < 0.36 3.7 0.58 J 13 J 3.5
Uranium 238 pCi/g 1.2 13700 1288.965 < 1.3 2.51 312 39.8 513 191
Uranium 238 (counting error) pCi/g 0.96 1200 117.1829 < 1.2 0.96 30 3.9 68 21

Notes:
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.
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Table E-3
E Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean E-2 E-10 Lower E-10 Upper E-12 Lower E-12 Upper E-16 Lower E-16 Upper
Bismuth 214 pCi/q -0.1 1.06 0.681613 0.79 0.87 0.73 0.63 < 0.31 < 0.18 0.77
Bismuth 214 (counting error) pCi/g 0.23 4.7 0.437742 0.34 0.32 0.32 0.27 < 0.24 < 0.25 0.31
Lead 212 pCi/g -0.08 0.27 0.061742 < 0.03 < 0.02 < 0.06 < 0.12 < 0.04 < 0.16 < -0.01
Lead 212 (counting error) pCi/g 0.13 5.3 0.365484 < 0.21 < 0.19 < 0.2 < 0.15 < 0.2 < 0.16 < 0.27
Lead 214 pCi/g 0.45 1.19 0.827097 0.72 0.63 0.99 0.83 0.71 0.69 0.93
Lead 214 (counting error) pCi/g 0.21 0.37 0.275806 0.29 0.26 0.26 0.24 0.25 0.25 0.37
Potassium 40 pCi/g 4.6 9.8 6.957895 5.8 7.7
Potassium 40 (counting error) pCi/g 1.7 2.6 2.110526 1.7 < 1.9
Protactinium 231 pCi/g -1.4 1.9 0.065387 < 0.2 < -0.7 < -0.2 < -0.4 < -1.4 < 0.005 < 0.01
Protactinium 231 (counting error) pCi/g 1.6 3.8 2.390323 < 2.2 < 2.5 < 2.2 < 1.9 < 2.9 < 2.6 < 2.9
Protactinium 234M pCi/g 62 556 229.129 374 363 279 210 305 283 359
Protactinium 234M (counting error) pCi/g 20 64 35.74194 51 44 44 35 38 44 44
Radium (226) pCi/g -0.1 1.06 0.681613 J 0.79 J 0.87 J 0.73 J 0.63 < 0.31 < 0.16 J 0.77
Radium (226) (counting error) pCi/g 0.23 4.7 0.437742 J 0.34 J 0.32 J 0.32 J 0.27 < 0.24 < 0.25 J 0.31
Thorium 228 pCi/g -0.015 0.21 0.071003 < 0.08 < 0.021 < 0.021 < 0.12 < 0.1 < 0.021 < 0.12
Thorium 228 (counting error) pCilg 0.07 0.27 0.119406 < 0.14 < 0.081 < 0.07 < 0.27 < 0.11 < 0.071 < 0.16
Thorium 230 pCi/g 0.8 3.04 1.712581 J 1.24 J 1.14 J 1.2 2.25 J 1.5 J 1.3 3.02
Thodrum 230 (counting error) pCi/g 0.26 0.73 0.433226 J 0.37 J 0.34 J 0.35 0.73 j 0.4 J 0.37 0.63
Thorium 232 pCi/g -0.1 0.37 0.052548 < -0.03 < 0.18 < 0.08 < -0.07 < 0.14 < -0.1 < 0.1
Thodrum 232 (counting error) pCi/g 0.28 150 5.678065 < 0.48 < 0.29 < 0.35 < 0.34 < 0.32 < 11 < 0.35
Thorium 234 pCi/g 70.7 490 210.8452 375 319 234 204 252 269 322
Thorium 234 (counting error) pCi/g 7.2 40 18.77097 32 27 21 18 22 24 28
Uranium 234 pCi/g 53.8 1820 266.171 290 220 170 160 209 1030 474
Uranium 234 (counting error) pCi/g 5.1 160 24.87419 31 23 19 18 20 92 45
Uranium 235 pCi/g 3.58 26.7 11.01871 18.4 16.1 12 10.2 14.2 14.3 16.2
Uranium 235 (counting error) pCi/g 0.82 2.9 1.458387 2.3 1.7 1.6 1.3 1.6 1.7 1.8
Uranium 235/236 pCiig 2 88 12.91903 J 15.3 J 10.5 J 9.9 J 8.5 10 49.4 22.7
Uranium 235/236 (counting error) pCi/g 0.58 15 2.78 J 5 J 3.4 J 3.3 J 3.1 2.5 8.3 5.4
Uranium 238 pCi/g 51.9 1930 275.3452 318 226 181 155 208 1080 478
Uranium 238 (counting error) pCi/g 4.9 170 25.59032 33 23 19 17 20 96 45

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.

Andrews Engineering, Inc. I of 4
J:\1991\91-135AONMLab Data\009\Ponds\SludgeUIW Pond E Summary Tables

E Pond isotope Data



0
Honeywell International Inc.

Metropolis Works

Table E-3
E Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean E-23 Lower E-23 Upper E-27 Lower E-27 Upper E-38 Lower E-38 Upper E-41 Lower E-41 Upper
Bismuth 214 pCi/g -0.1 1.06 0.681613 0.81 1 0.57 0.77 < 0.32 0.65 < -0.1 0.61
Bismuth 214 (counting error) pCi/g 0.23 4.7 0.437742 0.32 0.35 0.34 0.3 < 0.25 0.23 < 4.7 0.25
Lead 212 pCi/g -0.08 0.27 0.061742 < 0.07 < 0.08 < 0.1 < -0.05 < 0.13 < 0.02 < 0.05 < -0.08
Lead 212 (counting error) pCilg 0.13 5.3 0.365484 < 0.22 < 0.16 < 0.23 < 5.3 < 0.17 < 0.13 < 0.18 < 0.73
Lead 214 pCi/g 0.45 1.19 0.827097 0.94 0.86 0.72 0.86 0.86 0.84 < 0.45 0.72
Lead 214 (counting error) pCi/g 0.21 0.37 0.275806 0.33 0.32 0.3 0.25 0.29 0.22 < 0.29 0.21
Potassium 40 pCilg 4.6 9.8 6.957895 6.1 5.8 9.6
Potassium 40 (counting error) pCi/g 1.7 2.6 2.110526 1.8 2 2.1
Protactinium 231 pCi/g -1.4 1.9 0.065387 < -1.3 < 0.2 < 0.7 < -0.008 < 0.2 < 0.7 < -0.2 < 0
Protactinium 231 (countin error) pCi/g 1.6 3.8 2.390323 < 3.3 < 2.1 < 2.9 < 1.8 < 2.3 < 1.7 < 3 < 2.3
Protactinium 234M pCi/g 62 556 229.129 415 196 556 74 275 139 294 115
Protactinium 234M (counting error) pCi/q 20 64 35.74194 47 36 64 24 41 26 48 25
Radium (226) pCi/g -0.1 1.06 0.681613 J 0.81 J 1 J 0.57 J 0.77 < 0.32 J 0.65 < -0.1 J 0.61
Radium (226) (counting error) pCi/g 0.23 4.7 0.437742 J 0.32 J 0.35 J 0.34 J 0.3 < 0.25 J 0.23 < 4.7 J 0.25
Thorium 228 pCi/g -0.015 0.21 0.071003 < 0.17 < 0.05 J 0.21 < -0.002 J 0.14 < 0.05 < 0.12 < 0.044
Thorium228 (countin error) pCi/q 0.07 0.27 0.119406 < 0.2 < 0.11 J 0.16 < 0.087 J 0.12 < 0.12 < 0.14 < 0.092
Thorium 230 pCi/g 0.8 3.04 1.712581 J 0.97 J 1.7 2.14 2.37 J 1.26 2.18 J 1.32 J 1.25
Thorium 230 (countin error) pCi/g 0.26 0.73 0.433226 J 0.43 J 0.46 0.51 0.56 J 0.34 0.5 J 0.37 J 0.35
Thorium 232 pCi/g -0.1 0.37 0.052548 < -0.08 < 0.07 < -0.1 < -0.001 < 0.05 < 0.19 < -0.1 < 0.05
Thodrum 232 (counting error) pCi/g 0.28 150 5.678065 < 0.34 < 0.35 < 150 < 0.38 < 0.4 < 0.29 < 4.7 < 0.28
Thorium 234 pCi/g 70.7 490 210.8452 346 207 490 77.5 245 101 280 97.3
Thorium 234 (counting error) pCi/g 7.2 40 18.77097 29 19 40 7.2 21 8.6 25 8.5
Uranium 234 pCi/g 53.8 1820 266.171 952 150 1820 63.3 218 89.1 232 79.7
Uranium 234 (counting error) pCi/g 5.1 160 24.87419 86 17 160 8.9 19 8.2 21 7.3
Uranium 235 pCi/l 3.58 26.7 11.01871 19.7 10.5 26.7 4.28 12 5.85 14.4 5.51
Uranium 235 (counting error) pCi/g 0.82 2.9 1.458387 2.2 1.3 2.9 0.84 1.6 0.87 1.8 0.93
Uranium235/236 pCi/g 2 88 12.91903 45.6 J 6.5 88 J 2 11.2 4.04 10.9 4.43
Uranium 235/236 (counting error) pCi/g 0.58 15 2.78 8.8 J 2.7 15 J 1.5 1.9 0.85 1.8 0.87
Uranium 238 pCi/lg 51.9 1930 275.3452 961 160 1930 66.6 222 91.8 238 79.9
Uranium 238 (counting error) pCi/g 4.9 170 25.59032 87 18 170 9.2 20 8.4 21 7.3

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.
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Table E-3
E Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean E-44 Lower E-44 Upper E-51 Lower E-51 Upper E-65 Lower E-65 Upper E-67 Lower E-67 Upper
Bismuth 214 pCi/g -0.1 1.06 0.681613 1.06 0.65 1.06 0.95 0.92 0.89 < 0.31 0.61
Bismuth 214 (counting error) pCi/g 0.23 4.7 0.437742 0.3 0.24 0.34 0.25 0.35 0.29 < 0.3 0.23
Lead 212 pCi/g -0.08 0.27 0.061742 < 0.11 < 0.15 < 0.09 < 0.006 , 0.27 < 0.11 < -0.002 < 0.09
Lead 212 (counting error) pCi/g 0.13 5.3 0.365484 < 0.17 < 0.15 < 0.18 < 0.16 < 0.21 < 0.17 < 0.21 < 0.13
Lead 214 pCi/g 0.45 1.19 0.827097 0.65 0.67 0.93 1.04 1.17 1.12 0.73 0.73
Lead 214 (counting error) pCi/g 0.21 0.37 0.275806 0.21 0.22 0.27 0.26 0.34 0.29 0.34 0.24
Potassium 40 pCi/i 4.6 9.8 6.957895 4.6 7.9 5.4 5.7 6.2 9.8
Potassium 40 (counting error) pCi/g 1.7 2.6 2.110526 1.8 1.9 1.9 1.9 2.2 2.4
Protactinium 231 pCi/g -1.4 1.9 0.065387 < -1.4 <-0.3 < 0.04 < 0.7 < -0.2 < -0.02 < 1.9 < 0.4
Protactinium 231 (counting error) pCiig 1.6 3.8 2.390323 < 2.6 < 1.7 < 2.7 < 2.1 < 3.8 < 2.4 < 2.8 < 1.6
Protactinium 234M pCi/g 62 556 229.129 240 159 276 125 343 97 261 119
Protactinium 234M (counting error) pCiJg 20 64 35.74194 36 31 39 24 42 21 41 25
Radium (226) pCi/l -0.1 1.06 0.681613 1.06 J 0.65 1.06 J 0.95 J 0.92 J 0.89 < 0.31 J 0.61
Radium (226) (counting error) pCi/g 0.23 4.7 0.437742 0.3 J 0.24 0.34 J 0.25 J 0.35 J 0.29 < 0.3 J 0.23
Thorium 228 pCi/g -0.015 0.21 0.071003 < 0.064 < 0.12 < 0.09 J 0.17 < 0.06 < 0.01 < -0.015 0.037
Thorium 228 (counting error) pCi/g 0.07 0.27 0.119406 < 0.092 < 0.12 < 0.13 J 0.14 < 0.1 < 0.12 < 0.079 < 0.088
Thorium 230 pCiug 0.8 3.04 1.712581 2.66 J 1.48 2.75 J 1.28 2.61 J 1.04 2.28 J 1.18
Thorium 230 (counting error) pCi/l 0.26 0.73 0.433226 0.54 J 0.4 0.55 J 0.36 0.52 J 0.33 0.48 J 0.33
Thorium 232 pCi/g -0.1 0.37 0.052548 < 0.18 < -0.05 < 0.16 < 0,06 < 0.23 < 0 < -0.1 < 0.01
Thorium 232 (counting error) pCi/g 0.28 150 5.678065 < 0.32 < 0.69 < 0.35 < 0.33 < 0.41 < 0.45 < 0.4 < 0.39
Thorium 234 pCi/g 70.7 490 210.8452 224 133 268 128 332 81 252 102
Thorium 234 (counting error) pCi/g 7.2 40 18.77097 20 13 21 12 28 9 22 8.7
Uranium 234 pCi/g 53.8 1820 266.171 170 107 239 100 228 58.1 188 88.7
Uranium 234 (counting error) pCi/g 5.1 160 24.87419 15 9.7 25 12 20 5.4 17 8.2
Uranium 235 pCi/g 3.58 26.7 11.01871 12.5 6,6 . 16 6.6 16.6 4.3 12.4 6.01
Uranium 235 (counting error) pCiig 0.82 2.9 1.458387 1.7 1.1 1.7 1 2.1 1 1.7 0.94
Uranium 235/236 pCi/g 2 88 12.91903 8.8 5.3 J 6.9 J 6.1 11.4 3.6 8.4 4.87
Uranium 235/236 (counting error) pCi/g 0.58 15 2.78 1.5 1 J 2.9 J 2.5 1.9 0.74 1.5 0.98
Uranium 238 pCiig 51.9 1930 275.3452 175 106 243 101 239 60.5 194 95.6
Uranium 238 (counting error) pCi/g 4.9 170 25.59032 16 9.6 25 12 21 5.7 17 8.8

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.

Andrews Engineering, Inc. 3 of 4
J:1991\91-135WMON\Lab Data\2009%PondsiSludge\HW Pond E Summary Tables

E Pond Isotope Data



0
Honeywell International Inc.

Metropolis Works

Table E-3
E Pond - Isotope Analytical Summary

Parameter Units Minimum Maximum Mean E-74 Lower E-74 Upper E-79 Lower E-79 Upper E-80 Lower E-80 Upper E-97 Lower E-97 Upper E-103 Lower E-103 Upper
Bismuth 214 pCi/g -0.1 1.06 0.681613 0.93 < 0.39 0.99 0.86 0.83 0.58 0.71 0.48 0.7 0.8
Bismuth 214 (counting error) pCi/g 0.23 4.7 0.437742 0.39 < 0.24 0.33 0.28 0.34 0.26 0.41 0.23 0.31 0.29
Lead 212 pCi/g -0.08 0.27 0.061742 < 0.1 < 0.05 < 0.11 < 0.06 < -0.01 < -0.03 < 0.05 < 0.02 < 0.06 < 002
Lead 212 (counting error) pCi/g 0.13 5.3 0.365484 < 0.2 < 0.15 < 0.2 < 0.14 < 0.25 < 0.2 < 0.17 < 0.14 < 0.15 < 0.13
Lead 214 pCi/g 0.45 1.19 0.827097 0.75 0.62 1.1 1.19 0.74 0.59 1.01 0.85 0.94 0.59
Lead 214 (counting error) pCi/i 0.21 0.37 0.275806 0.3 0.21 0.31 0.3 0.28 0.23 0.3 0.32 0.25 0.19
Potassium 40 pCi/g 4.6 9.8 6.957895 8.1 8.8 5.6 5.1 6.4 9.8 4.9 8.9 9.2 7.4
Potassium 40 (counting error) pCi/g 1.7 2.6 2.110526 2.6 2.2 2.1 2.4 2.4 2.2 2 2.6 2.7 2.2
Protactinium231 pCi/g -1.4 1.9 0.065387 < -0.1 < -0.2 < 1.2 < 0 < 1.1 < -0.2 < 1.1 < 0.2 < 0.9 < -0.2
Protactinium 231 (counting error) pCi/g 1.6 3.8 2.390323 < 2.6 < 1.7 < 2.8 < 1.6 < 2.4 < 1.9 < 2.4 < 2.4 < 1.8 < 1.6
Protactinium 234M pCi/Vg 62 556 229.129 255 96 314 78 184 103 154 62 92 64
Protactinium 234M (counting error) pCi/i 20 64 35.74194 44 20 43 23 36 20 29 23 23 19
Radium (226) pCi/g -0.1 1.06 0.681613 J 0.93 < 0.39 J 0.99 J 0.86 J 0.83 J 0.58 J 0.71 J 0.48 J 0.7 1 0.8
Radium (226) (counting error) pCi/g 0.23 4.7 0.437742 J 0.39 < 0.24 J 0.33 J 0.28 J 0.34 J 0.26 J 0.41 J 0.23 J 0.31 J 0.29
Thorium 228 pCi/g -0.015 0.21 0.071003 < 0.08 < 0.028 < 0.07 < 0.18 < 0.0261 < 0.02 < -0.009 < 0.005 < 0.07 < 0.005
Thorium 228 (counting error) pCi/g 0.07 0.27 0.119406 < 0.14 < 0.078 < 0.1 < 0.15 < 0.0996 < 0.15 < 0.1 < 0.084 < 0.11 < 0.092
Thorium 230 pCi/g 0.8 3.04 1.712581 J 1.95 J 0.93 3.04 J 0.87 J 1.8 2.06 J 1.52 J 0.8 J 1.07 J 0.59
Thorium 230 (counting error) pCi/g 0.26 0.73 0.433226 J 0.45 J 0.3 0.58 J 0.29 J 0.42 0.52 J 0.39 J 0.26 J 0.33 J 0.23
Thorium 232 pCi/g -0.1 0.37 0.052548 < 0.1 < -0.01 < 0.17 < 0 < 0.01 < 0.37 < 0.17 < -0.05 < 0 < -0.08
Thorium 232 (counting error) pCi/g 0.28 150 5.678065 < 0.28 < 0.3 < 0.41 < 0.37 < 0.39 < 0.3 < 0.38 < 0.38 < 0.53 < 0.34
Thorium 234 pCi/Vg 70.7 490 210.8452 239 77.5 296 70.7 177 82.2 162 93 91 63.1
Thorium 234 (counting error) pCi/g 7.2 40 18.77097 22 8.6 26 8.6 17 8.7 16 11 10 6
Uranium 234 pCi/g 53.8 1820 266.171 173 57.9 229 53.8 139 63.8 123 75.9 73.6 62.9
Uranium 234 (counting error) pCi/g 5.1 160 24.87419 16 5.4 20 5.1 13 5.9 11 7 7 6
Uranium 235 pCiig 3.58 26.7 11.01871 12.4 4.26 14.6 3.79 8.9 3.58 7 5.7 5.28 3.49
Uranium 235 (counting error) pCi/g 0.82 2.9 1.458387 1.8 0.82 1.7 0.84 1.4 0.87 1.1 1 0.97 0.8
Uranium 235/236 pCi/g 2 88 12.91903 8.9 3.2 11.9 2.38 6.9 3.26 6 3.61 3.9 2.94
Uranium 235/236 (counting error) pCiug 0.58 15 2.78 1.6 0.69 2 0.58 1.3 0.7 1.1 0.77 0.9 0.73
Uranium 238 pCi/g 51.9 1930 275.3452 177 58.2 225 51.9 146 63.9 129 75.3 74.1 63
Uranium 238 (counting error) pCi/g 4.9 170 25.59032 16 5.5 20 4.9 13 5.9 12 7 7 6

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.
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Table B-4
B Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
B-2 Arsenic mg/L 0.141

B-5 Lower Arsenic mg/L < 0.02
B-5 Upper Arsenic mg/L < 0.02

B-1 0 Lower Arsenic mg/L B 0.0115
B-10 Upper Arsenic mg/L 0.0816
B-18 Lower Arsenic mg/L B 0.0113
B-18 Upper Arsenic mg/L 0.0981
B-19 Upper Arsenic mg/L B 0.0039
B-30 Lower Arsenic mg/L 0.0209
B-30 Upper Arsenic mg/L B 0.0091

B-35 Arsenic mg/L B 0.0093
B-2 Barium mg/L J 0.164

B-5 Lower Barium mg/L B J 0.0591
B-5 Upper Barium mg/L B J 0.0408

B-10 Lower Barium mg/L J 0.103
B-10 Upper Barium mg/L J 0.161
B-18 Lower Barium mg/L B J 0.0561
B-18 Upper Barium mg/L J 0.117
B-19 Upper Barium mg/L B J 0.0538
B-30 Lower Barium mg/L B J 0.0766
B-30 Upper Barium mg/L B J 0.0552

B-35 Barium mg/L B J 0.0332
B-2 Cadmium mg/L < 0.01

B-5 Lower Cadmium mg/L < 0.01
B-5 Upper Cadmium mg/L < 0.01

B-10 Lower Cadmium mg/L < 0.01
B-10 Upper Cadmium mg/L < 0.01
B-18 Lower Cadmium mg/L < 0.01
B-18 Upper Cadmium mg/L < 0.01
B-19 Upper Cadmium mg/L < 0.01
B-30 Lower Cadmium mg/L < 0.01
B-30 Upper Cadmium mg/L_ < 0.01

B-35 Cadmium mg/L B 0.0015
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Table B-4
B Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
B-2 Chromium mg/L 0.0229

B-5 Lower Chromium mg/L B 0.0147
B-5 Upper Chromium mg/L B 0.011
B-10 Lower Chromium mg/L B 0.0169
B-10 Upper Chromium mg/L 0.0359
B-18 Lower Chromium mg/L < 0.02
B-18 Upper Chromium mg/L 0.0275
B-19 Upper Chromium mg/L B 0.0096
B-30 Lower Chromium mg/L < 0.02
B-30 Upper Chromium mg/L B 0.017

B-35 Chromium mg/L B 0.0153
B-2 Lead mg/L < 0.04

B-5 Lower Lead mg/L < 0.04
B-5 Upper Lead mg/L < 0.04

B-10 Lower Lead mg/L < 0.04
B-10 Upper Lead mg/L < 0.04
B-18 Lower Lead mg/L < 0.04
B-18 Upper Lead mg/L B J 0.0078
B-19 Upper Lead mg/L < 0.04
B-30 Lower Lead mg/L < 0.04
B-30 Upper Lead mg/L < 0.04

B-35 Lead mg/L < 0.04
B-2 Mercury mg/L B 0.00024

B-5 Lower Mercury mg/L < 0.001
B-5 Upper Mercury mg/L < 0.001

B-10 Lower Mercury mg/L < 0.001
B-10 Upper Mercury mg/L B 0.00034
B-18 Lower Mercury mg/L < 0.001
B-18 Upper Mercury mg/L < 0.001
B-19 Upper Mercury mg/L < 0.001
B-30 Lower Mercury mg/L < 0.001
B-30 Upper Mercury mg/L < 0.001

B-35 Mercury mg/L < 0.001
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Table B-4
B Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
B-2 Selenium mg/L < 0.03

B-5 Lower Selenium mg/L < 0.03
B-5 Upper Selenium mg/L < 0.03

B-10 Lower Selenium mg/L < 0.03
B-10 Upper Selenium mg/L < 0.03
B-18 Lower Selenium mg/L < 0.03
B-18 Upper Selenium mg/L < 0.03
B-19 Upper Selenium mg/L < 0.03
B-30 Lower Selenium mg/L < 0.03
B-30 Upper Selenium mg/L < 0.03

B-35 Selenium mg/L < 0.03
B-2 Silver mg/L < 0.02

B-5 Lower Silver mg/L < 0.02
B-5 Upper Silver mg/L < 0.02

B-10 Lower Silver mg/L < 0.02
B-10 Upper Silver mg/L < 0.02
B-18 Lower Silver mg/L < 0.02
B-18 Upper Silver mg/L < 0.02
B-19 Upper Silver mg/L < 0.02
B-30 Lower Silver mg/L < 0.02
B-30 Upper Silver mg/L < 0.02

B-35 Silver mg/L < 0.02

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated method
blank contains the target analyte at a reportable level.
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Table C-4
C Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
C-2 Arsenic mg/L < 0.02
C-5 Arsenic mg/L < 0.02
C-9 Arsenic mg/L < 0.02

C-10 Lower Arsenic mg/L B 0.0133
C-10 Upper Arsenic mg/L B 0.0127

C-17 Arsenic mg/L < 0.02
C-19 Lower Arsenic mg/L 0.0231
C-19 Upper Arsenic mg/L < 0.02

C-21 Arsenic mg/L < 0.02
C-24 Arsenic mg/L < 0.02

C-26 Lower Arsenic mg/L B 0.005
C-26 Upper Arsenic mg/L < 0.02
C-30 Lower Arsenic mg/L B 0.012
C-30 Upper Arsenic mg/L < 0.02

C-34 Arsenic mg/L < 0.02
C-35 Arsenic mg/L B 0.0082
C-2 Barium mg/L B J 0.0288
C-5 Barium mg/L B J 0.0711
C-9 Barium mg/L B J 0.0337

C-10 Lower Barium mg/L B J 0.066
C-10 Upper Barium mg/L B J 0.0537

C-17 Barium mg/L BJ 0.0511
C-19 Lower Barium mg/L B J 0.0452
C-19 Upper Barium mg/L B J 0.0684

C-21 Barium mg/L B J 0.0405
C-24 Barium mg/L B J 0.0336

C-26 Lower Barium mg/L B J 0.0677
C-26 Upper Barium mg/L B J 0.0623
C-30 Lower Barium mg/L B J 0.0635
C-30 Upper Barium mg/L B J 0.0461

C-34 Barium mg/L B J 0.0344
C-35 Barium mg/L B J 0.0664
C-2 Cadmium mg/L < 0.01
C-5 Cadmium mg/L < 0.01
C-9 Cadmium mg/L < 0.01

C-10 Lower Cadmium mg/L < 0.01
C-10 Upper Cadmium mg/L < 0.01

C-17 Cadmium mg/L < 0.01
C-19 Lower Cadmium mg/L < 0.01
C-19 Upper Cadmium mg/L < 0.01

C-21 Cadmium mg/L < 0.01
C-24 Cadmium mg/L < 0.01

C-26 Lower Cadmium mg/L < 0.01
C-26 Upper Cadmium mg/L < 0.01
C-30 Lower Cadmium mg/L < 0.01
C-30 Upper !Cadmium m /L < 0.01

C-34 Cadmium mg/L < 0.01
C-35 ICadmium mg/L < 0.01
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Table C-4
C Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
C-2 Chromium mg/L 0.0244
C-5 Chromium mg/L B 0.0138
C-9 Chromium mg/L B 0.0128

C-10 Lower Chromium mg/L B 0.0066
C-10 Upper Chromium mg/L B 0.0106

C-17 Chromium mg/L B 0.0117
C-19 Lower Chromium mc/L B 0.0105
C-19 Upper Chromium mg/L B 0.0172

C-21 Chromium mg/L 0.0216
C-24 Chromium mg/L B 0.0177

C-26 Lower Chromium mg/L B 0.0091
C-26 Upper Chromium mg/L B 0.0088
C-30 Lower Chromium mg/L B 0.0076
C-30 Upper Chromium mg/L B 0.0127

C-34 Chromium mg/L 0.0202
C-35 Chromium mg/L 0.0311
C-2 Lead mg/L < 0.04
C-5 Lead mg/L < 0.04
C-9 Lead mg/L < 0.04

C-10 Lower Lead mg/L < 0.04
C-10 Upper Lead mg/L < 0.04

C-17 Lead mg/L B 0.0183
C-19 Lower Lead mg/L < 0.04
C-19 Upper Lead mg/L < 0.04

C-21 Lead mg/L < 0.04
C-24 Lead mg/L < 0.04

C-26 Lower Lead mg/L < 0.04
C-26 Upper Lead mg/L < 0.04
C-30 Lower Lead mg1L < 0.04
C-30 Upper Lead mg/L < 0.04

C-34 Lead mg/L < 0.04
C-35 Lead mg/L < 0.04
C-2 Mercury mg/L < 0.001
C-5 Mercury mg/L < 0.001
C-9 Mercury mg/L < 0.001

C-10 Lower Mercury mg/L < 0.001
C-10 Upper Mercury mg/L < 0.001

C-17 Mercury mg/L B 0.00028
C-19 Lower Mercury mg/L < 0.001
C-19 Upper Mercury mg/L B 0.00049

C-21 Mercury mg/L < 0.001
C-24 Mercury mg/L < 0.001

C-26 Lower Mercury mg/L < 0.001
C-26 Upper Mercury mgIL B 0.0005
C-30 Lower Mercury m /L B J 0.0003
C-30 Upper Mercury m IL < 0.001

C-34 Mercury mg/L B J 0.00066
C-35 Mercury mg/L < 0.001
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Honeywell International Inc.
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Table C-4
C Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
C-2 Selenium mg/L < 0.03
C-5 Selenium mg/L < 0.03
C-9 Selenium mg/L < 0.03

C-10 Lower Selenium mg/L < 0.03
C-10 Upper Selenium mg/L < 0.03

C-17 Selenium mg/L < 0.03
C-19 Lower Selenium mg/L < 0.03
C-19 Upper Selenium mg/L < 0.03

C-21 Selenium mg/L < 0.03
C-24 Selenium mg/L < 0.03

C-26 Lower Selenium mg/L < 0.03
C-26 Upper Selenium mg/L < 0.03
C-30 Lower Selenium mg/L < 0.03
C-30 Upper Selenium mg/L < 0.03

C-34 Selenium mg/L < 0.03
C-35 Selenium mg/L < 0.03
C-2 Silver mg/L < 0.02
C-5 Silver mg/L < 0.02
C-9 Silver mg/L < 0.02

C-10 Lower Silver mg/L < 0.02
C-10 Upper Silver mg/L < 0.02

C-17 Silver mg/L < 0.02
C-19 Lower Silver mg/L < 0.02
C-19 Upper Silver mg/L < 0.02

C-21 Silver mg/L < 0.02
C-24 Silver mg/L < 0.02

C-26 Lower Silver mg/L < 0.02
C-26 Upper Silver mg/L < 0.02
C-30 Lower Silver mg/L < 0.02
C-30 Upper Silver mg/L < 0.02

C-34 Silver mg/L < 0.02
C-35 Silver mg/L < 0.02

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated
method blank contains the target analyte at a
reportable level.
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Honeywell International Inc.
Metropolis Works

Table D-4
D Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
D-8 Lower Arsenic mg/L 0.0211
D-8 Upper Arsenic mg/L B 0.0161

D-10 Lower Arsenic mg/L 0.0338
D-10 Upper Arsenic mg/L 0.0246
D-1 1 Lower Arsenic mg/L 0.0464
D-11 Upper Arsenic mg/L 0.138
D-17 Lower Arsenic mg/L 0.0392
D-17 Upper Arsenic mg/L B 0.019
D-19 Lower Arsenic mg/L 0.0789
D-19 Upper Arsenic mg/L 0.0716
D-26 Lower Arsenic mg/L 0.0402
D-26 Upper Arsenic mg/L 0.269
D-29 Lower Arsenic mg/L 0.0351
D-29 Upper Arsenic mg/L 0.0648
D-8 Lower Barium mg/L B J 0.0521
D-8 Upper Barium mg/L B J 0.0559

D-10 Lower Barium mg/L B J 0.0476
D-10 Upper Barium mg/L B J 0.0398
D-1 1 Lower Barium mg/L B J 0.0356
D-1 1 Upper Barium mg/L B J 0.0879
D-17 Lower Barium mg/L B J 0.0495
D-17 Upper Barium mg/L B J 0.0552
D-19 Lower Barium mg/L B J 0.0485
D-19 Upper Barium mg/L B J 0.0368
D-26 Lower Barium mg/L B J 0.0617
D-26 Upper Barium mg/L B J 0.0879
D-29 Lower Barium mg/L B J 0.0597
D-29 Upper Barium mg/L J 0.153
D-8 Lower Cadmium mg/L < 0.01
D-8 Upper Cadmium mg/L < 0.01

D-10 Lower Cadmium mg/L < 0.01
D-10 Upper Cadmium mg/L < 0.01
D-11 Lower Cadmium mg/L < 0.01
D-11 Upper Cadmium mg/L < 0.01
D-17 Lower Cadmium mg/L < 0.01
D-17 Upper Cadmium mg/L < 0.01
D-19 Lower Cadmium mg/L B 0.001
D-19 Upper Cadmium mg/L B 0.001
D-26 Lower Cadmium m /L < 0.01
D-26 Upper Cadmium mg/L B 0.0012
D-29 Lower Cadmium m /L < 0.01
D-29 Upper Cadmium mg/L B 0.00092
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Honeywell International Inc.
Metropolis Works

Table D-4
D Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
D-8 Lower Chromium mg/L B 0.0074
D-8 Upper Chromium mg/L B 0.0092
D-10 Lower Chromium mg/L < 0.02
D-10 Upper Chromium mg/L < 0.02
D-1 1 Lower Chromium mg/L < 0.02
D-11 Upper Chromium mg/L B 0.0064
D-17 Lower Chromium mg/L < 0.02
D-17 Upper Chromium mg/L B 0.0094
D-19 Lower Chromium mg/L 0.279
D-19 Upper Chromium mg/L 0.724
D-26 Lower Chromium mg/L B 0.0082
D-26 Upper Chromium mg/L B 0.0107
D-29 Lower Chromium mg/L < 0.02
D-29 Upper Chromium mg/L B 0.0064
D-8 Lower Lead mg/L < 0.04
D-8 Upper Lead mg/L < 0.04

D-10 Lower Lead mg/L < 0.04
D-10 Upper Lead mg/L < 0.04
D-11 Lower Lead mg/L < 0.04
D-1I Upper Lead mg/L < 0.04
D-17 Lower Lead mg/L < 0.04
D-17 Upper Lead mg/L < 0.04
D-19 Lower Lead mg/L < 0.04
D-19 Upper Lead mg/L < 0.04
D-26 Lower Lead mg/L < 0.04
D-26 Upper Lead mg/L < 0.04
D-29 Lower Lead m /L < 0.04
D-29 Upper Lead mg/L < 0.04
D-8 Lower Mercury mg/L < 0.001
D-8 Upper Mercury mgIL < 0.001
D-10 Lower Mercury mg/L < 0.001
D-10 Upper Mercury mg/L < 0.001
D-11 Lower Mercury mg/L < 0.001
D-11 Upper Mercury mg/L < 0.001
D-17 Lower Mercury mg/L < 0.001
D-17 Upper Mercury mg/L < 0.001
D-19 Lower Mercury mg/L < 0.001
D-19 Upper Mercury mg/L < 0.001
D-26 Lower Mercury mg/L B 0.00025
0-26 Upper Mercury mm/L < 0.001

D-29 Lower Mercury mg/L < 0.001
D-29 Upper Mercury mg/L < 0.001
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Honeywell International Inc.
Metropolis Works

Table D-4
D Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
D-8 Lower Selenium mg/L < 0.03
D-8 Upper Selenium mg/L < 0.03

D-10 Lower Selenium mg/L < 0.03
D-10 Upper Selenium mg/L < 0.03
D-1 1 Lower Selenium mg/L < 0.03
D-1 1 Upper Selenium mg/L < 0.03
D-17 Lower Selenium mg/L < 0.03
D-17 Upper Selenium mg/L < 0.03
D-19 Lower Selenium mg/L < 0.03
D-19 Upper Selenium mg/L < 0.03
D-26 Lower Selenium mg/L < 0.03
D-26 Upper Selenium mg/L < 0.03
D-29 Lower Selenium mg/L < 0.03
D-29 Upper Selenium mg/L < 0.03
D-8 Lower Silver mg/L < 0.02
D-8 Upper Silver mg/L < 0.02
D-10 Lower Silver mg/L < 0.02
D-10 Upper Silver mg/L < 0.02
D-11 Lower Silver mg•L < 0.02
D-11 Upper Silver mg/L < 0.02
D-17 Lower Silver mlg/L < 0.02
D-17 Upper Silver m /L < 0.02
D-19 Lower Silver mg/L < 0.02
D-19 Upper Silver mg/L < 0.02
D-26 Lower Silver m //L < 0.02
D-26 Upper Silver mg/L < 0.02
D-29 Lower Silver m /L < 0.02
0-29 Upper Silver mg/L < 0.02

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated
method blank contains the target analyte at a
reportable level.
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Arsenic mg/L B 0.0045

E-10 Lower Arsenic mg/L 0.0586
E-10 Upper Arsenic mg/L 0.153
E-12 Lower Arsenic mg/L 0.0556
E-12 Upper Arsenic mg/L 0.033
E-16 Lower Arsenic mg/L 0.0592
E-16 Upper Arsenic mg/L 0.0752
E-23 Lower Arsenic mg/L 0.0565
E-23 Upper Arsenic mg/L 0.132
E-27 Lower Arsenic mg/L 0.0349
E-27 Upper Arsenic mg/L 0.185
E-38 Lower Arsenic mg/L 0.0667
E-38 Upper Arsenic mg/L 0.481
E-41 Lower Arsenic mg/L 0.0392
E-41 Upper Arsenic mg/L 0.222
E-44 Lower Arsenic mg/L 0.0978
E-44 Upper Arsenic mg/L 0.389
E-51 Lower Arsenic mg/L 0.146
E-51 Upper Arsenic mg/L 0.413
E-65 Lower Arsenic mg/L 0.128
E-65 Upper Arsenic mg/L 0.427
E-67 Lower Arsenic mg/L 0.104
E-67 Upper Arsenic mg/L 0.3
E-74 Lower Arsenic mg/L 0.0881
E-74 Upper Arsenic mg/L 0.555
E-79 Lower Arsenic mg/L 0.138
E-79 Upper Arsenic mg/L 0.315
E-80 Lower Arsenic mg/L 0.126
E-80 Upper Arsenic mg/L 0.219
E-97 Lower Arsenic mg/L 0.0875
E-97 Upper Arsenic mg/L 0.118
E103 Lower Arsenic mg/L 0.209
E-103 Upper Arsenic mg/L 0.187
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Barium mg/L B J 0.0545

E-10 Lower Barium mg/L B J 0.0656
E-10 Upper Barium mg/L B J 0.0489
E-12 Lower Barium mg/L B J 0.0647
E-12 Upper Barium mg/L B J 0.0501
E-16 Lower Barium mg/L B J 0.0791
E-16 Upper Barium mg/L B J 0.0686
E-23 Lower Barium mg/L B J 0.0489
E-23 Upper Barium mg/L B J 0.0846
E-27 Lower Barium mg/L B J 0.0522
E-27 Upper Barium mg/L B J 0.0572
E-38 Lower Barium mg/L B J 0.0518
E-38 Upper Barium mg/L B J 0.0557
E-41 Lower Barium mg/L B J 0.0454
E-41 Upper Barium mg/L B J 0.0726
E-44 Lower Barium mg/L B J 0.0477
E-44 Upper Barium mg/L B J 0.0396
E-51 Lower Barium mg/L B J 0.0577
E-51 Upper Barium mg/L B J 0.0651
E-65 Lower Barium mg/L B J 0.0543
E-65 Upper Barium mg/L B J 0.06
E-67 Lower Barium mg/L B J 0.0504
E-67 Upper Barium mg/L B J 0.0628
E-74 Lower Barium mg/L B J 0.0263
E-74 Upper Barium mg/L B J 0.034
E-79 Lower Barium mg/L B J 0.0673
E-79 Upper Barium mg/L B J 0.0592
E-80 Lower Barium mg/L B J 0.0518
E-80 Upper Barium mg/L B J 0.0538
E-97 Lower Barium mg/L B 1 0.0541
E-97 Upper Barium mg/L B J 0.0573
E103 Lower Barium mg/L B J 0.0425
E-103 Upper Barium mg/L B J 0.074
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Cadmium mg/L < 0.01

E-10 Lower Cadmium mg/L < 0.01
E-10 Upper Cadmium mg/L < 0.01
E-12 Lower Cadmium mg/L < 0.01
E-12 Upper Cadmium mg/L < 0.01
E-16 Lower Cadmium mg/L < 0.01
E-16 Upper Cadmium mg/L < 0.01
E-23 Lower Cadmium mg/L < 0.01
E-23 Upper Cadmium mg/L < 0.01
E-27 Lower Cadmium mg/L < 0.01
E-27 Upper Cadmium mg/L < 0.01
E-38 Lower Cadmium mg/L < 0.01
E-38 Upper Cadmium mg/L < 0.01
E-41 Lower Cadmium mgIL < 0.01
E-41 Upper Cadmium mg/L B 0.0024
E-44 Lower Cadmium mg/L < 0.01
E-44 Upper Cadmium mg/L < 0.01
E-51 Lower Cadmium mg/L < 0.01
E-51 Upper Cadmium mg/L < 0.01
E-65 Lower Cadmium mg/L < 0.01
E-65 Upper Cadmium mg/L < 0.01
E-67 Lower Cadmium mg/L < 0.01
E-67 Upper Cadmium mg/L B 0.0018
E-74 Lower Cadmium mg/L < 0.01
E-74 Upper Cadmium mg/L B 0.0013
E-79 Lower Cadmium mg/L < 0.01
E-79 Upper Cadmium mg/L < 0.01
E-80 Lower Cadmium mg/L < 0.01
E-80 Upper Cadmium mg/L < 0.01
E-97 Lower Cadmium mg/L < 0.01
E-97 Upper Cadmium mg/L B 0.0012
E103 Lower Cadmium mg/L < 0.01
E-103 Upper Cadmium mg/L IB 0.0024
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Chromium mg/L B 0.0111

E-10 Lower Chromium mg/L B 0.0064
E-10 Upper Chromium mg/L B 0.0168
E-12 Lower Chromium mg/L B 0.0071
E-12 Upper Chromium mg/L B 0.0101
E-16 Lower Chromium mg/L < 0.02
E-16 Upper Chromium mg/L B 0.0105
E-23 Lower Chromium mg/L B 0.0077
E-23 Upper Chromium mg/L B 0.0085
E-27 Lower Chromium mg/L < 0.02
E-27 Upper Chromium mg/L < 0.02
E-38 Lower Chromium mg/L B 0.0155
E-38 Upper Chromium mg/L < 0.02
E-41 Lower Chromium mg/L B 0.009
E-41 Upper Chromium mg/L B 0.0186
E-44 Lower Chromium mg/L < 0.02
E-44 Upper Chromium mg/L < 0.02
E-51 Lower Chromium mg/L < 0.02
E-51 Upper Chromium mg/L < 0.02
E-65 Lower Chromium mg/L < 0.02
E-65 Upper Chromium mg/L < 0.02
E-67 Lower Chromium mg/L < 0.02
E-67 Upper Chromium mg/L < 0.02
E-74 Lower Chromium mg/L < 0.02
E-74 Upper Chromium mg/L 0.0303
E-79 Lower Chromium mg/L B 0.0104
E-79 Upper Chromium mg/L B 0.009
E-80 Lower Chromium mg/L B 0.0109
E-80 Upper Chromium mg/L B 0.0104
E-97 Lower Chromium mg/L B 0.0167
E-97 Upper Chromium mg/L B 0.0081
E103 Lower Chromium mg/L B 0.0092
E-103 Upper Chromium mg/L B 0.0185
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Lead mg/L < 0.04

E-10 Lower Lead mg/L < 0.04
E-10 Upper Lead mg/L < 0.04
E-12 Lower Lead mg/L < 0.04
E-12 Upper Lead mg/L < 0.04
E-16 Lower Lead mg/L < 0.04
E-16 Upper Lead mg/L < 0.04
E-23 Lower Lead mg/L < 0.04
E-23 Upper Lead mg/L < 0.04
E-27 Lower Lead mg/L < 0.04
E-27 Upper Lead mg/L < 0.04
E-38 Lower Lead mg/L < 0.04
E-38 Upper Lead mg/L < 0.04
E-41 Lower Lead mg/L < 0.04
E-41 Upper Lead mg/L B 0.0065
E-44 Lower Lead mg/L < 0.04
E-44 Upper Lead mg/L < 0.04
E-51 Lower Lead mg/L < 0.04
E-51 Upper Lead mg/L < 0.04
E-65 Lower Lead mg/L I< 0.04
E-65 Upper Lead mg/L < 0.04
E-67 Lower Lead mg/L < 0.04
E-67 Upper Lead mg/L < 0.04
E-74 Lower Lead mg/L < 0.04
E-74 Upper Lead mg/L < 0.04
E-79 Lower Lead mg/L < 0.04
E-79 Upper Lead mg/L < 0.04
E-80 Lower Lead mg/L < 0.04
E-80 Upper Lead mg/L < 0.04
E-97 Lower Lead mg/L < 0.04
E-97 Upper Lead mg/L < 0.04
E103 Lower Lead mg/L < 0.04
E-103 Upper] Lead mg/L < 0.04
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Mercury mg/L < 0.001

E-10 Lower Mercury mg/L B J 0.00022
E-10 Upper Mercury mg/L < 0.001
E-12 Lower Mercury mg/L < 0.001
E-12 Upper Mercury mg/L B J 0.00025
E-16 Lower Mercury mg/L < 0.001
E-16 Upper Mercury mg/L B J 0.00027
E-23 Lower Mercury mg/L B J 0.00029
E-23 Upper Mercury mg/L B J 0.00025
E-27 Lower Mercury mgIL < 0.001
E-27 Upper Mercury mg/L < 0.001
E-38 Lower Mercury mg/L < 0.001
E-38 Upper Mercury mg/L B 0.00025
E-41 Lower Mercury mg/L < 0.001
E-41 Upper Mercury mg/L 0.0014
E-44 Lower Mercury mg/L < 0.001
E-44 Upper Mercury mg/L B 0.00023
E-51 Lower Mercury mg/L < 0.001
E-51 Upper Mercury mg/L 0.0014
E-65 Lower Mercury mgIL B 0.00024
E-65 Upper Mercury mgIL < 0.001
E-67 Lower Mercury mg/L < 0.001
E-67 Upper Mercury mg/L B 0.00044
E-74 Lower Mercury mg/L < 0.001
E-74 Upper Mercury mgIL B 0.00058
E-79 Lower Mercury mg/L B J 0.0008
E-79 Upper Mercury mg/L < 0.001
E-80 Lower Mercury mg/L J 0.0011
E-80 Upper Mercury mgIL < 0.001
E-97 Lower Mercury mg/L B J 0.0008 1
E-97 Upper Mercury mgIL B J 0.0008
E103 Lower Mercury mg/L < 0.001
E-103 Upper Mercury mgIL < 0.001
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Selenium mg/L < 0.03

E-10 Lower Selenium mg/L < 0.03
E-10 Upper Selenium mg/L < 0.03
E-12 Lower Selenium mg/L < 0.03
E-12 Upper Selenium mg/L < 0.03
E-16 Lower Selenium mg/L < 0.03
E-16 Upper Selenium mg/L < 0.03
E-23 Lower Selenium mg/L < 0.03
E-23 Upper Selenium mg/L < 0.03
E-27 Lower Selenium mg/L < 0.03
E-27 Upper Selenium mg/L < 0.03
E-38 Lower Selenium mg/L < 0.03
E-38 Upper Selenium mg/L < 0.03
E-41 Lower Selenium mg/L < 0.03
E-41 Upper Selenium mg/L < 0.03
E-44 Lower Selenium mg/L < 0.03
E-44 Upper Selenium mg/L < 0.03
E-51 Lower Selenium mg/L < 0.03
E-51 Upper Selenium mg/L B 0.0277
E-65 Lower Selenium mg/L < 0.03
E-65 Upper Selenium mg/L < 0.03
E-67 Lower Selenium mg/L < 0.03
E-67 Upper Selenium mg/L < 0.03
E-74 Lower Selenium mg/L < 0.03
E-74 Upper Selenium mg/L < 0.03
E-79 Lower Selenium mg/L < 0.03
E-79 Upper Selenium mg/L < 0.03
E-80 Lower Selenium mg/L < 0.03
E-80 Upper Selenium mg/L < 0.03
E-97 Lower Selenium mg/L < 0.03
E-97 Upper Selenium mg/L < 0.03
E103 Lower Selenium mg/L < 0.03
E-103 Upper Selenium mg/L < 0.03
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Honeywell International Inc.
Metropolis Works

Table E-4
E Pond - RCRA TCLP Metals Analytical Summary

Sample ID Parameter Units Result
E-2 Silver mg/L < 0.02

E-10 Lower Silver mg/L < 0.02
E-10 Upper Silver mg/L < 0.02
E-12 Lower Silver mg/L < 0.02
E-12 Upper Silver mg/L < 0.02
E-16 Lower Silver mg/L < 0.02
E-16 Upper Silver mg/L < 0.02
E-23 Lower Silver mg/L < 0.02
E-23 Upper Silver mg/L < 0.02
E-27 Lower Silver mg/L < 0.02
E-27 Upper Silver mg/L < 0.02
E-38 Lower Silver mg/L < 0.02
E-38 Upper Silver mg/L < 0.02
E-41 Lower Silver mg/L < 0.02
E-41 Upper Silver mg/L B .0.0123
E-44 Lower Silver mg/L < 0.02
E-44 Upper Silver mg/L < 0.02
E-51 Lower Silver mg/L < 0.02
E-51 Upper Silver mg/L < 0.02
E-65 Lower Silver mg/L < 0.02
E-65 Upper Silver mg/L < 0.02
E-67 Lower Silver mg/L < 0.02
E-67 Upper Silver mg/L < 0.02
E-74 Lower Silver mg/L < 0.02
E-74 Upper Silver mg/L < 0.02
E-79 Lower Silver mg/L < 0.02
E-79 Upper Silver mg/L < 0.02
E-80 Lower Silver mg/L < 0.02
E-80 Upper Silver mg/L < 0.02
E-97 Lower Silver mg/L < 0.02
E-97 Upper Silver mg/L < 0.02
E103 Lower Silver mg/L < 0.02
E-103 Upper Silver mg/L < 0.02

Notes:
B = Estimated result. Result is less than RL.
J = Method blank contamination. The associated
method blank contains the target analyte at a
reportable level.
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Honeywell International Inc.
Metropolis Works

Table B-5
B Pond - Paint Filter Test & pH Analytical Summary

Sample ID Parameter Units Result pH
B-2 Paint Filter Test No Units CNF 11.7

B-5 Lower Paint Filter Test No Units CNF 12.4
B-5 Upper Paint Filter Test No Units CNF 12.1
B-10 Lower Paint Filter Test No Units CNF 12.5
B-10 Upper Paint Filter Test No Units CNF 12.4
B-18 Lower Paint Filter Test No Units CNF 12.2
B-18 Upper Paint Filter Test No Units CNF 11.8
B-19 Lower Paint Filter Test No Units CNF 12.9
B-19 Upper Paint Filter Test No Units CNF 12.3
B-26 Lower Paint Filter Test No Units CNF 12.8
B-26 Upper Paint Filter Test No Units CNF 12.6
B-30 Lower Paint Filter Test No Units CNF 12.7
B-30 Upper Paint Filter Test No Units CNF 12.6

B-35 Paint Filter Test No Units CNF 12.2

Note:
CNF = Contains No Free Liquids
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Honeywell International Inc.
Metropolis Works

Table C-5
C Pond - Paint Filter Test & pH Analytical Summary

Sample ID Parameter Units Result pH
C-2 Paint Filter Test No Units CNF 12.4
C-5 Paint Filter Test No Units CNF 12.5
C-9 Paint Filter Test No Units CNF 12.6

C-10 Lower Paint Filter Test No Units CNF 12.8
C-10 Upper Paint Filter Test No Units CNF 12.5

C-17 Paint Filter Test No Units CNF 12.6
C-19 Lower Paint Filter Test No Units CNF 12.8
C-19 Upper Paint Filter Test No Units CNF 12.7

C-21 Paint Filter Test No Units CNF 12.5
C-24 Paint Filter Test No Units CNF 12.6

C-26 Lower Paint Filter Test No Units CNF 12.7
C-26 Upper Paint Filter Test No Units CNF 12.6
C-30 Lower Paint Filter Test No Units CNF 12.6
C-30 Upper Paint Filter Test No Units CNF 12.6

C-34 Paint Filter Test No Units CNF 12.6
C-35 Paint Filter Test No Units CNF 12.5

Note:
CNF = Contains No Free Liquids
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Honeywell International Inc.
Metropolis Works

Table D-5
D Pond - Paint Filter Test & pH Analytical Summary

Sample ID Parameter Units Result pH
D-8 Lower Paint Filter Test No Units CNF 12.6
D-8 Upper Paint Filter Test No Units CNF 12.2
D-10 Lower Paint Filter Test No Units CNF 12.5
D-10 Upper Paint Filter Test No Units CNF 12.4
D-11 Lower Paint Filter Test No Units CNF 12.6
D-11 Upper Paint Filter Test No Units CNF 12.5
D-17 Lower Paint Filter Test No Units CNF 12.5
D-17 Upper Paint Filter Test No Units CNF 12.5
D-19 Lower Paint Filter Test No Units CNF 11.2
D-19 Upper Paint Filter Test No Units CNF 10.6
D-26 Lower Paint Filter Test No Units CNF 12.6
D-26 Upper Paint Filter Test No Units CNF 12
D-29 Lower Paint Filter Test No Units CNF 12.5
D-29 Upper Paint Filter Test No Units CNF 12

Note:
CNF = Contains No Free Liquids
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Honeywell International Inc.
Metropolis Works

Table E-5
E Pond - Paint Filter Test & pH Analytical Summary

Sample ID Parameter Units Result pH
E-2 Paint Filter Test No Units CNF 12

E-10 Lower Paint Filter Test No Units CNF 12.4
E-10 Upper Paint Filter Test No Units CNF 12.7
E-12 Lower Paint Filter Test No Units CNF 12.2
E-12 Upper Paint Filter Test No Units CNF 12.1
E-16 Lower Paint Filter Test No Units CNF 12.8
E-16 Upper Paint Filter Test No Units CNF 12.6
E-23 Lower Paint Filter Test No Units CNF 12.7
E-23 Upper Paint Filter Test No Units CNF 12.6
E-27 Lower Paint Filter Test No Units CNF 12.5
E-27 Upper Paint Filter Test No Units CNF 12.4
E-38 Lower Paint Filter Test No Units CNF 12.6
E-38 Upper Paint Filter Test No Units CNF 12.2
E-41 Lower Paint Filter Test No Units CNF 12.2
E-41 Upper Paint Filter Test No Units CNF 12.3
E-44 Lower Paint Filter Test No Units CNF 12.2
E-44 Upper Paint Filter Test No Units CNF 12.3
E-51 Lower Paint Filter Test No Units CNF 12.2
E-51 Upper Paint Filter Test No Units CNF 12.2
E-65 Lower Paint Filter Test No Units CNF 12.5
E-65 Upper Paint Filter Test No Units CNF 12.4
E-67 Lower Paint Filter Test No Units CNF 12.6
E-67 Upper Paint Filter Test No Units CNF 12.4
E-74 Lower Paint Filter Test No Units CNF 12:6
E-74 Upper Paint Filter Test No Units CNF 12.5
E-79 Lower Paint Filter Test No Units CNF 12.4
E-79 Upper Paint Filter Test No Units CNF 12.5
E-80 Lower Paint Filter Test No Units CNF 12.4
E-80 Upper Paint Filter Test No Units CNF 12.2
E-97 Lower Paint Filter Test No Units NT 12.4
E-97 Upper Paint Filter Test No Units NT 12.4

E-103 Lower Paint Filter Test No Units CNF 12.4
E-103 Upper Paint Filter Test No Units CNF 12.2

Note:
CNF = Contains No Free Liquids
NT = Not Tested

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table B-6
B Pond - Total Organic Carbon Analytical Summary

Sample ID Parameter Units Result
B-18 Lower Total Organic Carbon g/kg B 1.7
B-18 Upper Total Organic Carbon g/kg B 1.2
B-19 Upper Total Organic Carbon g/kg B 1.2
B-26 Lower Total Organic Carbon g/kg B 0.98

Note:
B = Estimated result. Result is less than RL.

J:\1991\91-135\%MtNLab Dala\2009\Ponds\Sludge\HW Pond B Summary Tables
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Honeywell International Inc.
Metropolis Works

Table C-6
C Pond - Total Organic Carbon Analytical Summary

Sample ID Parameter Units Result
C-2 Total Organic Carbon g/kg 3.1
C-5 Total Organic Carbon g/kg 2.9

C-19 Lower Total Organic Carbon g/kg B 1.8
C-19 Upper Total Organic Carbon g/kg 10.7

Note:
B = Estimated result. Result is less than RL.

Andrews Engineering, Inc.
J:\1991\91-135\MONILab Data%2009\PondskSludge\HW Pond C Summary Tables
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Honeywell International Inc.
Metropolis Works

Table D-6
D Pond - Total Organic Carbon Analytical Summary

Sample ID Parameter Units Result
D-10 Lower Total Organic Carbon g/kg 3.3
D-10 Upper Total Organic Carbon g/kg 3.6
D-1 7 Lower Total Organic Carbon g/kg 5.6
D-17 Upper Total Organic Carbon g/kg 4.5
D-19 Lower Total Organic Carbon g/kg 3
D-19 Upper Total Organic Carbon g/kg 4
D-26 Lower Total Organic Carbon g/kg 11
D-26 Upper Total Organic Carbon g/kg 3.1

Andrews Engineering, Inc. 1 Of 1
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Honeywell International Inc.
Metropolis Works

Table E-6
E Pond - Total Organic Carbon Analytical Summary

Sample ID Parameter Units Result
E-65 Lower Total Organic Carbon g/kg 2.7
E-65 Upper Total Organic Carbon g/kg B 0.77
E-80 Lower Total Organic Carbon g/kg 2.9
E-80 Upper Total Organic Carbon g/kg B 1.3
E-97 Lower Total Organic Carbon g/kg B 1
E-97 Upper Total Organic Carbon g/kg 2
E-103 Lower Total Organic Carbon g/kg 3.9
E-103 Upper Total Organic Carbon g/kg 3.8

Note:
B = Estimated result. Result is less than RL.

Andrews Engineering, Inc. 1 Of 1
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Honeywell International Inc.
Metropolis Works

Table B-7
B Pond - Bulk Density Analytical Summary

Sample ID Parameter Units Result
B-18 Lower Bulk Density g/mL 1.6
B-18 Upper Bulk Density j /mL 1.7
B-19 Upper Bulk Density Ig/mL 1.4
B-26 Lower Bulk Density g/mL 1.6

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table C-7
C Pond - Bulk Density Analytical Summary

Sample ID Parameter Units Result
C-2 Bulk Density g1mL 1.6
C-5 Bulk Density g/mL 1.7

C-19 Lower Bulk Density 9/mL 1.6
C-19 Upper Bulk Density g/mL 1.5

Andrews Engineering, Inc. 1 Of 1
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Honeywell International Inc.
Metropolis Works

Table D-7
D Pond - Bulk Density Analytical Summary

Sample ID Parameter Units Result
D-8 Lower Bulk Density g/mL 1.5
D-8 Upper Bulk Density g/mL 1.6
D-10 Lower Bulk Density g/mL 1.4
D-10 Upper Bulk Density g/mL 1.5
D-17 Lower Bulk Density g/mL 1.5
D-17 Upper Bulk Density g/mL 1.6
D-26 Lower Bulk Density g/mL 1.8
D-26 Upper Bulk Density g/mL 1.9

Andrews Engineering, Inc. I of I
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Honeywell International Inc.
Metropolis Works

Table E-7
E Pond - Bulk Density Analytical Summary

Sample ID Parameter Units Result
E-65 Lower Bulk Density g/mL 1.3
E-65 Upper Bulk Density g/mL 1.5
E-80 Lower Bulk Density g/mL 1.5
E-80 Upper Bulk Density g/mL 1.5
E-97 Lower Bulk Density g/mL 1.2
E-97 Upper Bulk Density g/mL 1.1

E-103 Lower Bulk Density g/mL 1.7
E-103 Upper Bulk Density g/mL 1.7

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table B-8
B Pond - Cation Exchange Capacity Analytical Summary

Sample ID Parameter Units Result
B-18 Lower Cation Exchange Capacity meq/100g 7.1
B-18 Upper Cation Exchange Capacity meq/0 0Og 6.7
B-19 Upper Cation Exchange Capacity meq/1 0Og 6.8
B-26 Lower Cation Exchange Capacity meq/1i Og 7.1

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table C-8
C Pond - Cation Exchange Capacity Analytical Summary

Sample ID Parameter Units Result
C-2 Cation Exchange Capacity meq/i OOg 24.8
C-5 Cation Exchange Capacity meq/i OOg 6.7

C-19 Lower Cation Exchange Capacity meq/1i Og 21.5
C-19 Upper Cation Exchange Capacity meq/lOg 14.6

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table D-8
D Pond - Cation Exchange Capacity Analytical Summary

Sample ID Parameter Units Result
D-8 Lower Cation Exchange Capacity meq/100g 11
D-8 Upper Cation Exchange Capacity meq/1 00g 10.5

D-10 Lower Cation Exchange Capacity meq/1i Og 7.5
D-10 Upper Cation Exchange Capacity meq/100g 11.6
D-17 Lower Cation Exchange Capacity meq/1i Og 7.4
D-17 Upper Cation Exchange Capacity meq/100g 6.7
D-26 Lower Cation Exchange Capacity meq/1i Og 7
D-26 Upper Cation Exchange Capacity meq/1i Og 12.6

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table E-8
E Pond - Cation Exchange Capacity Analytical Summary

Sample ID Parameter Units Result
E-65 Lower Cation Exchange Capacity meq/I OOg 9.1
E-65 Upper Cation Exchange Capacity meq/lOOg 10.2
E-80 Lower Cation Exchange Capacity meq/IOOg 9.6
E-80 Upper Cation Exchange Capacity meq/IO0g 8.2
E-97 Lower Cation Exchange Capacity meq/I OOg 9.4
E-97 Upper Cation Exchange Capacity meq/I O09 10.1
E-103 Lower Cation Exchange Capacity megq/1 Og 11.5
E-103 Upper Cation Exchange Capacity meq/lOOg B 1.9

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table B-9
B Pond - Total Chloride & Sulfide Analytical Summary

Sample ID Parameter Units Result
B-1 8 Lower -Total Chloride mg/kg 15.6
B-18 Lower Total Sulfide mg/kg < 10
B-18 Upper Total Chloride mg/kg 24.5
B-18 Upper Total Sulfide mg/kg < 10
B-19 Upper Total Chloride mg/kg 8.8
B-19 Upper Total Sulfide mg/kg < 10
B-26 Lower Total Chloride mg/kg 11.8
B-26 Lower Total Sulfide mg/kg < 10

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table C-9
C Pond - Total Chloride & Sulfide Analytical Summary

Sample ID Parameter Units Result
C-2 Total Chloride mg/kg 3.6
C-2 Total Sulfide mg/kg 50
C-5 Total Chloride mg/kg 6.9
C-5 Total Sulfide mg/kg 140

C-19 Lower Total Chloride mg/kg 17.9
C-1 9 Lower Total Sulfide mg/kg < 10
C-19 Upper Total Chloride mg/kg 17.1
C-19 Upper Total Sulfide mg/kg 60

Andrews Engineering, Inc. 1 of 1
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Honeywell International Inc.
Metropolis Works

Table D-9
Chloride & Sulfide Analytical SummaryD Pond - Total

Sample ID Parameter Units Result
D-8 Lower Total Chloride mg/kg J 28.7
D-8 Lower Total Sulfide mg/kg < 10
D-8 Upper Total Chloride mg/kg J 19.7
D-8 Upper Total Sulfide mg/kg < 10

D-10 Lower Total Chloride mg/kg J 30
D-10 Lower Total Sulfide mg/kg < 10
D-10 Upper Total Chloride mg/kg J 26.6
D-10 Upper Total Sulfide mg/kg < 10
D-17 Lower Total Chloride mg/kg J 28.1
D-17 Lower Total Sulfide mg/kg < 10
D-17 Upper Total Chloride mg/kg J 17.8
D-17 Upper Total Sulfide mg/kg < 10
D-19 Lower Total Chloride mg/kg J 9.8
D-19 Lower Total Sulfide mg/kg < 10
D-19 Upper Total Chloride, mg/kg J 7.7
D-19 Upper Total Sulfide mg/kg < 10
D-26 Lower Total Chloride mg/kg J 23.1
D-26 Lower Total Sulfide mg/kg < 10
D-26 Upper Total Chloride mg/kg J 6.3
D-26 Upper Total Sulfide mg/kg < 10

Note:
J = Method blank contamination. The associated method blank
contains the target analyte at a reportable level.

J:\1991\91-135\MOI\Lab Data\2009\Ponds\SludgeoHW Pond D Summary Tables
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Honeywell International Inc.
Metropolis Works

Table E-9
E Pond - Total Chloride & Sulfide Analytical Summary

Sample ID Parameter Units Result
E-65 Lower Total Chloride mg/kg J 24.3
E-65 Lower Total Sulfide mg/kg < 10
E-65 Upper Total Chloride mg/kg J 18.3
E-65 Upper Total Sulfide mg/kg < 10
E-80 Lower Total Chloride mg/kg J 36
E-80 Lower Total Sulfide mg/kg < 10
E-80 Upper Total Chloride mg/kg J 19.1
E-80 Upper Total Sulfide mg/kg < 10
E-97 Lower Total Chloride mg/kg J 24.2
E-97 Lower Total Sulfide mg/kg < 10
E-97 Upper Total Chloride mg/kg J 13.1
E-97 Upper Total Sulfide mg/kg < 10

E-103 Lower Total Chloride mg/kg 20.1
E-103 Lower Total Sulfide mg/kg < 10
E-103 Upper Total Chloride mg/kg 10.4
E-103 Upper Total Sulfide mg/kg < 10

Note:
J = Method blank contamination. The associated method
blank contains the target analyte at a reportable level.
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0
Honeywell International Inc.

Metropolis Works

Table B-10
B Pond - Total Uranium Matrix Spike and Matrix Spike Duplicate Summary

Measured Measured ValueLaoaoy Sml D Sample Type Laboratory Parameter Units Vau f RL Sie of Spiked Pret RPDSampleaType LaboratoryValue of Spike Percent
Sample ID (MS or MSD) Batch ID Unspiked Amount Spie Recovery

SampleSpIPrer

F9C130321001S B-1 MS 9082045 Uranium mg/kg 238 50 100 316 78 9.9
F9C130321001D B-1 MSD 9082045 Uranium mg/kg 238 50 100 349 111 9.9
F9C190122009D B-13 LIQ MSD 9082046 Uranium mg/kg 455 50 100 456 0.87 62
F9C190122009S B-13 LIQ MS 9082046 Uranium mg/kg 455 50 100 861 406 62
F9C260105001S B-30 Upper MS 9090230 Uranium mg/kg 298 50 100 345 47 21
F9C260105001D B-30 Upper MSD 9090230 Uranium mg/kg 298 50 100 427 129 21

Notes:
1. Method 601 Oc specifies the percent recovery to be within ± 25% and the RPD to be within ±20%.
2. MS = Matrix Spike.
3. MSD = Matrix Spike Duplicate.
4. RL = Reporting Limit.
5. RPD = Relative Percent Difference.

Andrews Engineering, Inc. 1 Of 1
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Honeywell International Inc.
Metropolis Works

Table C-10
C Pond - Total Uranium Matrix Spike and Matrix Spike Duplicate Analytical Summary

Measured S i Measured ValueLaboratory Sample ID Sample Type Laboratory Parameter Units Value of RL Spike of Spiked Percent RPD
Sample ID (MS or MSD) Batch ID Unspiked Amount Sample

Sample
F9D030324001S C-9 MS 9096062 Uranium mg/kg 145 50 182 238 93 20
F9D030324001D C-9 MSD 9096062 Uranium mg/kg 145 50 100 291 146 20
F9C270267001S C-10 Upper MS 9090231 Uranium mg/kg 103 50 100 188 85 8.2
F9C270267001D C-10 Upper MSD 9090231 Uranium mg/kg 103 50 100 204 101 8.2
F9D030318001D C-13 MSD 9096061 Uranium mg/kg 133 50 100 290 157 5.4
F9D030318001S C-13 MS 9096061 Uranium mg/kg 133 50 100 306 173 5.4
F9D080316002D C-34 MSD 9103207 Uranium mg/kg 555 50 100 693 138 1.8
F9D080316002S C-34 MS 9103207 Uranium mg/kg 555 93 100 706 151 1.8

Notes:
1. Method 6010c specifies the percent recovery to be within ± 25% and the RPD to be within ±20%.
2. MS = Matrix Spike.
3. MSD = Matrix Spike Duplicate.
4. RL = Reporting Limit.
5. RPD = Relative Percent Difference.
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Honeywell International Inc.

Metropolis Works

Table D-10
D Pond - Total Uranium Matrix Spike and Matrix Spike Duplicate Summary

MeasuredMeasuredMeasured Value
Laboratory Sample Sample ID Sample Type Laboratory Parameter Units Value of RL Spike of Spiked Percent RPD

ID (MS or MSD) Batch ID Unspiked Amount Sample Recovery
Sample Sample

F9F190210001D D-14 MSD 9174136 Uranium mg/kg 389 50 100 407 18 21
F9F190210001S D-14 MS 9174136 Uranium mg/kg 389 50 100 504 115 21
F9F190210009S D-15 U MS 9175246 Uranium mg/kg 698 50 100 953 255 15
F9F190210009D D-15 U MSD 9175246 Uranium mg/kg 698 50 100 1,110 410 15
F9F120114001D D-31 MSD 9167137 Uranium mg/kl 76.3 50 100 154 78 12
F9F120114001S D-31 MS 9167137 Uranium mg/kg 76.3 50 100 174 98 12
F9F190219001S D-26 Upper MS 9180110 Uranium mg/kg 60.7 50 100 158 97 19
F9F190219001D D-26 Upper MSD 9180110 Uranium mgl/kg 60.7 50 100 191 130 19
F9G020279001D D-28 MSD 9187052 Uranium mg/kg 307 50 100 494 187 10
F9G020279001S D-28 MS 9187052 Uranium mg/kg 307 50 100 547 239 10
F9G020284001D D-29 Upper MSD 9190064 Uranium mg/kg 137 50 100 232 95 3.2
F9G020284001S D-29 Upper MS 9190064 Uranium mg/kg 137 50 100 240 102 3.2

Notes:
1. Method 6010c specifies the percent recovery to be within ± 25% and the RPD to be within ±20%.
2. MS = Matrix Spike.
3. MSD = Matrix Spike Duplicate.
4. RL = Reporting Limit.
5. RPD = Relative Percent Difference.
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Honeywell International Inc.
Metropolis Works

Table E-10
E Pond - Total Uranium Matrix Spike and Matrix Spike Duplicate Summary

Measured Measured
Laboratory Sample ID Sample Type Laboratory Parameter Units Value of RL Spike Value of Percent RPD
Sample ID (MS or MSD) Batch ID Unspiked Amount Spiked Recovery

Sample Sample

F9D170288001D E-7 MSD 9110114 Uranium mg/kg 139 50 100 298 159 10
F9D170288001S E-7 MS 9110114 Uranium mg/kg 139 50 100 330 191 10
F9D170288021S E-25 MS 9110357 Uranium mg/kg 106 50 100 246 140 27
F9D170288021D E-25 MSD 9110357 Uranium mg/kg 106 50 100 323 217 27
F9D230339001D E-34 MSD 9114039 Uranium m/k 344 50 100 403 59 11
F9D230339001S E-34 MS 9114039 Uranium mg/kg 344 50 100 448 104 11
F9D230339021D E-48 MSD 9114040 Uranium mg/kg 126 50 100 238 112 8.9
F9D230339021S I E-48 MS 9114040 Uranium mg/kg 126 50 100 260 134 8.9

Notes:
1. Method 6010c specifies the percent recovery to be within ± 25% and the RPD to be within ±20%.
2. MS = Matrix Spike.
3. MSD = Matrix Spike Duplicate.
4. RL = Reporting Limit.
5. RPD = Relative Percent Difference.

Andrews Engineering, Inc. 1 of 1
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EXHIBIT I

PHOTOGRAPHS
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Honeywell MTW Pond CaF2 Material
Characterization Sampling

Honeywell International Inc.
Andrews Engineering, Inc.

Field Sampling Event Photo Log
March - July 2009

Honeywell MTW CaF2 Pond Material Characterization
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EXHIBIT 2

LABORATORY ANALYTICAL REPORTS

Andrews Engineering, Inc. Pond Characterization Report
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9443.1993(05)

United States Environmental Protection Agency
Washington, D.C. 20460
Office of Solid Waste and Emergency Response

April 23, 1993

MEMORANDUM

SUBJECT: Interpretation of "Aqueous" as Applied to the
Corrosivity Characteristic (40 CFR 261.22)

TO: Joseph R. Franzmathes, Director
Waste Management Division

FROM: David Bussard, Director
Characterization and Assessment Division

This memorandum responds to your memorandum to Bruce Diamond
dated March 11, 1993 requesting clarification of the term "aqueous"
as it applies to the corrosivity characteristic. Your memorandum
references a September 1992 "Hotline Questions and Answers"
publication produced by the RCRA/Superfund Hotline contractors and
concurred upon by my Division and by OSW.

The Hotline publication correctly defines "aqueous," for the
purposes of the corrosivity characteristic, to mean in a form
amenable to pH measurement. This interpretation is consistent with
the supporting documentation found in the background document for
the corrosivity characteristic final rulemaking (Background
Document: Section 261.22 - Characteristic of Corrosivity, May 2,
1980). I have attached the applicable section for your information.

A more specific interpretation of "aqueous" for the purpose of
the corrosivity characteristic may be found in the method
referenced in the actual regulatory text for the corrosivity
characteristic at 40 CFR 261.22(a)(1). The regulation states that
"[the EPA test method for pH is specified as Method 5.2, in "Test
Methods for the Evaluation "of Solid Waste, Physical/Chemical
Methods" (see attachment). Method 5.2, pH Electrometric
Measurement, which was renumbered to Method 9040 specifies under
scope and application that the method "is used to measure the pH of

RO 11738



aqueous wastes and those wastes where the aqueous phase constitutes
at least 20% of the total volume of "waste." Therefore, any waste
for which this method is applicable must contain at least 20% free
water by volume. This method is also attached for your information.

If you or your staff should have any questions regarding this
memorandum, please call me or have your staff call Al Collins, of
my staff, at 202-260-4791.

Attachments

RO 11738
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GRAIN SIZE DISTRIBUTION CURVES

Andrews Engineering, Inc. Pond Characterization Report
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Sample Data Summary
Package
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TestAmerica
1HE LEADER IN ENVIRONMENTAL. TESTING

TestAmerica Laboratories, Inc.

April 10, 2009

Mr. Terry Romanko
TestAmerica, Inc.
13715 Rider Trail North
Earth City, MO 63045

Re: Laboratory Project No. 29014
Case: HONEYWEL: SDG: 9C190122

Dear Mr. Romanko:

Enclosed are the analytical results for the samples that were received by TestAmerica
Burlington on March 2 6th, 2009. Laboratory identification numbers were assigned, and
designated as follows:

Client Sample Sample

Lab ID Sample ID Date Matrix

Received: 03/26/09 ETR No: 130882

790231 B-18 LOWER 03/17/09 SOLID
790232 B-18 UPPER 03/17/09 SOLID

Documentation of the condition of the samples at the time of their receipt and any exception to
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of
this submittal.

Particle Size Analysis by ASTM D422:
There were no exceptions to the method quality control criteria during the analyses of these
samples.

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)
The analytical results associated with the samples presented in this test report were generated
under a quality system that adheres to requirements specified in the NELAC standard. Release
of the data in this test report and any associated electronic deliverables is authorized by the
Laboratory Director's designee as verified by the following signature.

30 Community Drive, Suite 11 South Burlington, VT 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainc.com



TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

If there are any questions regarding this submittal, please contact me at 802 660-1990.

Sincerely,

Ron Pentkowski

Project Manager

Enclosure



F9C190122
COMMENTS:

Project Manager:

Project:

Srt Type: E

INTER-COMPANY LOG
Date Received: 2009-03-18

Analytical Due Date: 2009-04-13

Report Due Date: 2009-04-15
1991-135-111002 Honeywi

3 Standard Report

172876 - Andrews Engineering, Inc.

11 Pond B

WORK LOCATION: H2 TestAmerica Burlington

SMP#: 10 CLIENT ID: B-18 LOWER DATE SAMPLED: 20090317 MATRIX: A SOLID

SAMPLE COMMENTS:

METHOD: ZZ NONE NONE Archive

EXTRACTION: 88 NO SAMPLE PREPARATION PERFORMED / QC TYPE: 01 STANDARD TEST SET

WORKORDER KSRN41A3 METAL: XX

SMP#: 11 CLIENT ID: B-18 UPPER DATE SAMPLED: 20090317 MATRIX: A SOLID

SAMPLE COMMENTS:

METHOD: ZZ
EXTRACTION: 88

NONE NONE Archive

NO SAMPLE PREPARATION PERFORMEDI QCTYPE: 01 STANDARD TEST SET

yUORnULa- rJIP 7f 1 / METAL: XX

The sample(s) listed on this form are being sent to your location for the specified analysis. If you have any questions, please
contact the Project Manager listed above. PLEASE RETURN THE ORIGINAL SIGNED FORM WITH THE REPORT AT THE
COMPLETION OF ANALYSIS.

Thank You

TA- St. Louis
Sample Receiving

RELINQUISHED BY: _x____ _ __

RECEIVED FOR LAB BY: o

DATE ,•,•O•/• /7.QQ
DATE: .C4,t5(9 0 1.5

TastAmerica - St. Louis printed on: Wednesday, March 25, 2009 03:31 PM Page 1
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Sample Data Summary - Geotechnical



Particle Size of Soils by ASTM D422

nt Code: STLMOS
mple ID: B-18 LOWER

Lab ID: 790231

SDG: 9C190122
ETR(s): 130882

Date Received: 3/26/2009
Start Date: 3/27/2009

End Date: 4/9/2009

Percent Solids: 58.1%

Specific Gravity: 2.650
Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na
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Particle Size, microns (urn)
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Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 99.9 0.1
#40 425 99.7 0.2
#60 250 99.4 0.3
#80 180 99.1 0.3

#100 150 98.9 0.2
#200 75 98.0 1.0

Hydrometer 25.6 97.1 0.9
17.4 84.8 12.3
10.2 81.7 3.1

7.8 66.3 15.4

I 6.6 20.0 46.2
3.3 0.0 20.0

V 1.4 0.0 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0

Sand 2.0

Coarse Sand 0.0

Medium Sand 0.3

Fine Sand 1.8

Silt 77.9

Clay 20.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington 9C190122PS 4/9/2009



Particle Size of Soils by ASTM D422

nt Code: STLMOS
mple ID: B-18 UPPER

Lab ID: 790232

SDG: 9C190122
ETR(s): 130882

Date Received: 3/26/2009

Start Date: 3/27/2009

End Date: 4/9/2009

Percent Solids: 58.1%
Specific Gravity, 2.650

Maximum Particle Size: Crs sand

Non-sol material: na
Shape (> #10): angular

Hardness (> #10): hard
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Particle Size, microns (um)

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 99.7 0.3
#20 850 97.5 2.2
#40 425 93.4 4.1
#60 250 90.0 3.4
#80 180 88.4 1.6

#100 150 87.6 0.8
#200 75 84.8 2.9

Hydrometer 29.0 82.2 2.5
j 18.5 79.2 3.1
I 11.0 72.4 6.7
I 8.3 55.6 16.8
I 6.9 8.4 47.2

3.4 -1.7 10.1
V 1.4 -1.7 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 15.2

Coarse Sand 0.3

Medium Sand 6.3

Fine Sand 8.6

Silt 76.4

Clay 8.4

Preparation Method: D2217

Dispersion Device: Mechanical mixer with

a metal paddle.

Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington 90190122PS 4/9/2009
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TestAmerica
IHIE LEADER IN ENVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

April 10, 2009

Mr. Terry Romanko
TestAmerica, Inc.
13715 Rider Trail North
Earth City, MO 63045

Re: Laboratory Project No. 29014
Case: HONEYWEL; SDG: 9C200257

Dear Mr. Romanko:

Enclosed are the analytical results for the samples that were received by TestAmerica
Burlington on March 2 6 1h, 2009. Laboratory identification numbers were assigned, and
designated as follows:

Client Sample Sample

Lab ID Sample ID Date Matrix

Received: 03/26/09 ETR No: 130884

790233 B-19 UPPER 03/18/09 SOLID
790234 B-26 LOWER 03/19/09 SOLID

Documentation of the condition of the samples at the time of their receipt and any exception to
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of
this submittal.

Particle Size Analysis by ASTM D422:
There were no exceptions to the method quality control criteria during the analyses of these
samples.

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)
The analytical results associated with the samples presented in this test report were generated
under a quality system that adheres to requirements specified in the NELAC standard. Release
of the data in this test report and any associated electronic deliverables is authorized by the
Laboratory Director's designee as verified by the following signature.

30 Community Drive, Suite 11 South Burlington, VT 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainc.com



TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

If there are any questions regarding this submittal, please contact me at 802 660-1990.

Sincerely,

Ron Pentkowski

Project Manager

Enclosure



F9C200257
COMMENTS:

Project Manager:

Project:

S Type:

WORK LOCATION:

INTER-COMPANY LOG
Date Received: 2009-03-20

Analytical Due Date: 2009-04-15

Report Due Date: 2009-04-17
1991-135-11/002 Honeyw

3 Standard Report

472876 - Andrews Engineering, Inc.

H2

1li Pond B

Testfmerica Burlington7

SMP#: 5 CLIENT ID: B-19 UPPER DATE SAMPLED: 20090318 MAT A SOLID

SAMPLE COMMENTS:

METHOD: ZZ NONE NONE Archive

EXTRACTION: 88 NO SAMPLE PREPARATION PERFORMED/ QC TYPE: 01 STANDARD TEST SET

WORKORDER K8WTK1A2 METAL: XX

SMP#: 12 CLIENT ID: B-26 LOWER DATE SAMPLED: 20090319 MATRIX: A SOLID

SAMPLE COMMENTS:

METHOD: ZZ NONE NONE Archive

EXTRACTION: 88 NO SAMPLE PREPARATION PERFORMED/ QCTYPE: 01 STANDARD TEST SET

WORKORDER K8WXX1AP METAL: XX

The sample(s) listed on this form are being sent to your location for the specified analysis. If you have any questions, please
contact the Project Manager listed above. PLEASE RETURN THE ORIGINAL SIGNED FORM WITH THE REPORT AT THE
COMPLETION OF ANALYSIS.

Thank You

TA- St. Louis
Sample Receiving

RELINQUISHED BY:

RECEIVED FOR LAB BY:

DATE:~~-9Q' 7'x
DATE:QI2JIq 14:5

Test.Amefica - St. Louis printed on: Friday. March 20. 2009 02:58 PM Page I
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Sample Data Summary - Geotechnical



Particle Size of Soils by ASTM D422

S Code: STLMOSpie ID: B-19 UPPER
Lab ID: 790233

SDG: 9C200257
ETR(s): 130884

Date Received: 3/26/2009
Start Date: 4/1/2009
End Date: 4/9/2009

Percent Solids: 57.9%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na
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Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 .0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 97.7 2.3
#40 425 93.7 4.0
#60 2501 91.0 2.7
#80 180 89.6 1.3

#100 1501 89.0 0.6
#200 75 86.3 2.7

Hydrometer 28.8 85.3 1.0

1 18.6 79.9 5.4
11.3 68.7 11.2

_ 8.8 39.8 28.9
- 6.7 0.0 39.8
I 3.4 0.0 0.0

V 1.4 0.0 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 13.7

Coarse Sand 0.0
Medium Sand 6.3
Fine Sand 7.3

Silt 86.3
Clay 0.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
-IestAmerica Burlington 9C200257PS 419/2009



Particle Size of Soils by ASTM D422

Code: STLMOSpie 10: B-26 LOWER

Lab ID: 790234

SDG: 9C200257

ETR(a): 130884

Date Received: 3/26/2009

Start Date: 4/1/2009

End Date: 4/9/2009

Percent Solids: 52.7%
Specific Gravity: 2.650

Maximum Particle Size: Mad sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na
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Particle Size, microns (um)

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 99.3 0.7
#40 425 98.0 1.4
#60 250 96.8 1.2
#80 160 96.0 0.8

#100 150 95.4 0.6
#200 75 89.0 6.4

Hydrometer 29.9 82.3 6.7
19.6 70.6 11.7
11.7 62.5 8.1

I 8.5 46.9 15.6
6.9 7.8 39.1

I 3.5 0.0 7.8
V 1.4 0.0 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0

Sand 11.0

Coarse Sand 0.0
Medium Sand 2.0

Fine Sand 9.0

Silt 81.2

Clay 7.8

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington 9C200257PS 4/9/2009
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9C270267

This report contains the analytical results for the 16 samples received under chain of custody by STL
St. Louis on March 27, 2009. These samples are associated with your Honeywell Pond B project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by STL St. Louis. Any exceptions to NELAP requirements are noted in the case narrative. The
case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Cation Exchange Capacity

Batch 9092126:
The samples were analyzed at a dilution due to high concentrations of salts. The reporting limit has
been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F9C270267 (8): C-5 F9C270267 (12): C-2

Trace ICP Metals

Batch908O231:
The samples were analyzed at a. dilution due to high concentrations of target analytes. The reporting
limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F9C270267 (2): C-10 LOWER F9C270267 (4): C-6 U 12.00'-12.50'
F9C270267 (3): C-6 U 2.00'-2.50' F9C270267 (13): C-7

There were no nonconformances or observations noted with any other analysis on this lot.

iLot# F9C270267 2 of 73



TestAmerica St. Louis

METHODS SUMMARY

F9C270267

ANALYTICAL
PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)

Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals
Trace Inductively Coupled Plasma (ICP) Metals

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095.
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

Lot# F9C270267 3 of 73



TestAmerica St. Louis

SAMPLE SUMMARY

F9C270267

WO # SAMPLE# CLIENT SAMPLE ID
SAMPLED SAMP
DATE TIME

K89AQ
K89CF
K89CG
K89CH
K89CJ
K89CK
K89CL
K89CM
K89CN
K89CP
K89CR
K89CT
K89DH
K89DK
K89DM
K89DN

001
002
003
004

005

006
007
008
009

010

Oil
012
013

014
015

016

C-10 UPPER
C-10 LOWER
C-6 U 2.00'-2.50'
C-6 U 12.00'-12.50'
C-12
C-6 (COMPOSITE)
C-8
C-5
C-3
B-36
B-35
C-2
C-7
C-I
C-1I
C-4

03/26/09
03/26/09
03/26/09
03/26/09
03/26/09

03/26/09
03/25/09
03/25/09
03/25/09
03/25/09

03/25/09
03/25/09
03/26/09
03/25/09
03/26/09
03/25/09

13:50
13:50
08:50
08:50
10:50
08:50
10:20
14:20
12:50
09:00
08:35
13:10
09:55
13:40
13:00
12:3 0

. NOTE(S) :
- The analytical results of the samples listed above are presented on the following pages.

All calculations are performed before rounding to avoid round-off errors in calculated results.

Results noted as "ND' were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9C270267 4 of 73



TestAmerica St. Louis

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Sample Data Summary - Geotechnical

Lot# F9C270267 67 of 73



TestAmerica St. Louis

Particle Size of Soils by ASTM D422

* ant Code: STLMOS
Sample ID: C-5

Lab ID: 791170

SD0: 90270267
ETA(s): 131014

Date Received: 4/2/2009
Start Date: 4/6/2009
End Date: 4/15/2009

Percent Solids: 58.8%
Specific Gravity: 2.650

Maximum Particle Size: Crs sand

Non-soil material: na
Shape (> #10): angular

Hardness (> #10): hard
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Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size, urn finer percent

3 inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
I inch 25000 100.0 0.0

3/4 Inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
f10 2000 99.5 0.5

#20 850 97.0 2.5
#40 425 90.5 6.6
#60 250 86.7 3.8
#80 180 85.0 1.7

#100 150 84.1 0.9
#200 75 81.0 3.1

Hydrometer 29.0 75.8 5.2
18.7 71.0 4.7

S12.4 36.3 34,7
S9.7! 3.2 33.2
J6.9 1.6 1.6

3.3 001.6V# 1.41 0.0 0.

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 19.0

Coarse Sand 0.5
Medium Sand 9.0
Fine Sand 9.5

Silt 79.4
Clay 1.6

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.

Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington

Lot# F9C270267

9C270267PS 4/15/2009

68 of 73



TestAmerica St. Louis

Particle Size of Soils by ASTM D422

*e nt Code: STLMOS
Sample ID: G-2

Lab ID: 791171

SDG: 9C270267
ETR(s): 131014

Date Received: 4/2/2009
Start Date: 416/2009

End Date: 4/15/2009

Percent Solids: 58.5%
Specific Gravity: 2.650

Maximum Particle Size: Crs sand

Non-soil material: na
Shape (> #10): angular

Hardness (> #10): hard

ii
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Particle Size, microns (um)
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Sleve Particle Percent Incremental
size size um liner percent

3 Inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
1 Inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 99.9 0.1
#20 850 96.6 3.3
#40 425 90.3 6.3
#60 250 85.5 4.8
#80 180 83.6 1.9

#100 150 82.5 1.0
#200 75 80.0 2.5

Hydrometer 29.6 77.4 2.6
1 19.3 70.5 6.9

13.1 20.6 49.9
I 9.7 1.7 18.9

7.0 1.7 0.0
3.3 1.7 0.0

V 1.4 0.0 1.7

Soil Percent of
Classlflcation Total Sample

Gravel 0.0
Sand 20.0

Coarse Sand 0.1
Medium Sand 9.6
Fine Sand 10.3

Silt 78.3
Clay 1.7

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: I minute

FSL024:07.29.05:0
TestAmerica Burlington

Lot# F9C270267

9C270267PS 4115/2009

69 of 73
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TestAmerica
THE LEADER IN ENVIRONMENTAL ESTING

TestAmerica Laboratories, Inc.

April 15, 2009

Mr. Terry Romanko
TestAmerica, Inc.
13715 Rider Trail North
Earth City, MO 63045

Re: Laboratory Project No. 29014

Case: HONEYWEL; SDG: 9D030324

Dear Mr. Romanko:

Enclosed are the analytical results for the samples that were received by TestAmerica
Burlington on April 4 1h, 2009. Laboratory identification numbers were assigned, and designated
as follows:

Client Sample Sample

Lab ID Sample ID Date Matrix

Received: 04/04/09 ETR No: 131082

791807 C-19 UPPER 04/01/09 SOLID
791808 C-19 LOWER 04/01/09 SOLID

Documentation of the condition of the samples at the time of their receipt and any exception to
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of
this submittal.

Particle Size Analysis by ASTM D422:
There were no exceptions to the method quality control criteria during the analyses of these
samples.

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)
The analytical results associated with the samples presented in this test report were generated
under a quality system that adheres to requirements specified in the NELAC standard. Release
of the data in this test report and any associated electronic deliverables is authorized by the
Laboratory Director's designee as verified by the following signature.

30 Community Drive, Suite 11 South Burlington, VT 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainc.com



TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

If there are any questions regarding this submittal, please contact me at 802 660-1990.

Sincerely,

Ron Pentkowski

Project Manager

Enclosure



F9D030324
COMMENTS:

Project Manager.

Project:

-wflIri T e:~T~l

INTER-COMPANY LOG
Date Received: 2009-04-03

Analytical Due Date: 2009-04-29

Report Due Date: 2009-05-01
1991-135-11/002 Honeyw

B Standard Report

472876 - Andrews Engineering, Inc.

H2

1e1i Ponds

Tni~tAm~anr'.q R.irlinntnn

SMP#: 2 CLIENT ID: C-19 UPPER DATE SAMPLED: 20090401 MATRIX: A SOLID

SAMPLE COMMENTS:

METHOD: ZZ NONE NONE Archive

EXTRACTION: 88 NO SAMPLE PREPARATION PERFORMED/ IC TYPE: 01 STANDARD TEST SET

WORKORDER K9K8A1A1 METAL: XX

SMP#: 3 CLIENT ID: C-19 LOWER DATE SAMPLED: 20090401 MATRIX: A SOLID

SAMPLE COMMENTS:

METHO ZZ NONE NONE Archive

EXTRACTION: 88 NO SAMPLE PREPARATION PERFORMED I OC TYPE: 01 STANDARD TEST SET

WORKORDER K9K8H1AC METAL: XX

The sample(s) listed on this form are being sent to your location for the specified analysis. If you have any questions, please
contact the Project Manager listed above. PLEASE RETURN THE ORIGINAL SIGNED FORM WITH THE REPORT AT THE
COMPLETION OF ANALYSIS.

Thank You

TA- St. Louis
Sample Receiving

* RELINQUISHED BY:

RECEIVED FOR LAB BY:

DATE: q -3 -o I / -7:" ..-)
DATE: 4-0ce tx 1/:'f,, >

TestArnedca - 51. Louis printed on: Friday, April 03, 2009 04:20 PM Page 1
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Particle Size of Soils by ASTM D422

* Code: STLMOS
W :pie ID: C-19 UPPER

Lab ID: 791807

SDG: 9D030324
ETR(s): 131082

Date Received: 4/9/2009

Start Date: 4/9/2009

End Date: 4/14/2009

Percent Solids: 53.8%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na
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Particle Size, microns (urn)

10 I

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 97.1 2.9
#40 425 88.6 8.5
#60 250 84.6 4.0
#80 180 82.9 1.7

#100 150 82.0 0.9
#200 75 78.3 3.7

Hydrometer 29.2 73.9 4.4
19.5 60.5 13.4
13.3 8.6 51.9

9.6 0.3 8.4
6.7 0.0 0.3

I 3.4 0.0 0.0
V 1.4 0.0 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 21.7

Coarse Sand 0.0

Medium Sand 11.4

Fine Sand 10.3

Silt 78.3

Clay 0.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: I minute

FSL024:07.29.05:0
Test•kmerica Burlington 9D030324PS 4/14/2009



Particle Size of Soils by ASTM D422

nt Code: STLMOSmple ID: C-19 LOWER
Lab ID: 791808

SDG: 9D030324
ETR(s): 131082

Date Received: 4/912009

Start Date: 4/9/2009

End Date: 4/14/2009

Percent Solids: 53.5%

Specific Gravity: 2.650
Maximum Particle Size: Med sand

Non-soil material: na

Shape (> #10): na

Hardness (> #10): na

ttl t l 70

tt t i J 60

" ' " '' l40

L [ [I I L I' I 30

iii ' ' ' ' 20

l l I I [ [ 10

tit ... . .I •0. 0

C

.0

C

0
0
0
a.

100000 10000 1000 100 10 I

Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0

2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0

1 inch 25000 100.0 0.0
3/4 Inch 19000 100.0 0.0

3/8 inch 9500 100.0 0.0
#4 4750 100.0 0.0

#10 2000 100.0 0.0
#20 850 97.5 2.5

#40 425 86.6 10.9

#60 250 82.5 4.1
#80 180 80.9 1.6

#100 150 80.2 0.8

#200 75 78.1 2.1

Hydrometer 29.4 76.2 1.9

18.9 72.6 3.5
11.4 60.3 12.4

I 9.0 21.5 38.8
I 7.0 0.0 21.5

3.5 0.0 0.0
V 1.4 0.0 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0

Sand 21.9

Coarse Sand 0.0

Medium Sand 13.4

Fine Sand 8.5
Silt 78.1

Clay 0.0

Preparation Method: D2217

Dispersion Device: Mechanical mixer with
a metal paddle.

Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmedica Burlington 9D030324PS 4/14/2009
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9F120116

This report contains the analytical results for the four samples received under chain of custody by
TestAmerica St. Louis on June 11, 2009. These samples are associated with your Honeywell Ponds
D project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case
narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at
the Denver, CO laboratory.

ObservationslNonconformances
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Bulk Density

There was insufficient sample to perform the analysis of a duplicate for density batch 9188234.
Affected Samples:
F9F120116 (3): D-8 UPPER F9F120116 (4): D-8 LOWER

Cation Exchanne Capacity

Batch 9169422:
* The samples were analyzed at a dilution due to high concentrations of target analytes. The
reporting limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
• The RPD is not within method acceptance criteria. The sample is non-homogeneous. Method
performance is demonstrated by acceptable LCS recovery.
Affected Samples:
F9F120116 (3): D-8 UPPER F9F120116 (4): D-8 LOWER

Gamma Spectroscopy

* There was insufficient sample to fill a tuna can geometry for Radium-226 by gamma spec which
could potentially bias the results low due to the loss of Radon into the headspace of the container.
0 The Americium 241, Cesium 137 and Cobalt 60 LCS was used and recoveries are within QC
limits.
Affected Samples:
F9F120116 (1): D-19 UPPER F9F120116 (3): D-8 UPPER
F9F120116 (2): D-19 LOWER F9F120116 (4): D-8 LOWER

Lot# F9F120116 2 of 54



TestAmerica St. Louis

TCLP Preparation

The standard volume for TCLP non-volatiles preparation is 100 grams of sample. There was insufficient
sample to perform analysis at the standard amount. A reduced sample amount was used, maintaining
the 20:1 leachate to sample ratio.
Affected Samples:
F9F120116 (1): D-19 UPPER F9F120116 (2): D-19 LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9FI20116 3 of 54



TestAmerica St. Louis

METHODS SUMMARY

F9FI20116

PARAMETER

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals
Trace Inductively Coupled Plasma (ICP) Metals

ANALYTICAL
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

.Lot# F9F120116 4 of 54



TestAmerica St. Louis

SAMPLE SUMMARY

F9F120116

SAMPLED SAMP

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

LERPH
LERP6

LERP7
LERQL

001

002

003

004

D-19 UPPER

D-19 LOWER

D-8 UPPER

D-8 LOWER

06/09/09 09:30

06/09/09 09:30
06/10/09 12:55

06/10/09 12:55

NOTE (S):
- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.
- Results noted as "ND" were not detected at or above the stated limit.

-This report must not be reproduced, except in M.ll, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density. flashpoint, igoitabitity, layers, odor,
paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9F120116 5 of 54
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TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Sample Data Summary - Geotechnical
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

t Code: STLMOS
Sample ID: D-8 UPPER

Lab ID: 798625

SDG: 9F120116
ETR(s): 132255

Date Received: 6/18/2009
Start Date: 6/1912009
End Date: 6/30/2009

Percent Solids: 52.7%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: N/A
Shape (> #10): NIA

Hardness (> #10): NIA

-, .. 100

-::80

-. 4

A. I

tc Sze microns.(.n20)

Patil Size : m:icrn (um)

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 97.6 2.4
#40 425 92.6 5.0
#60 250 90.0 2.6
#80 180 88.8 1.3

#100 150 87.9 0.9
#200 75 81.0 6.9

Hydrometer 32.4 69.6 11.4
_ _ 21.2 55.7 13.8
I 12.6 44.2 11.5
I 9.3 21.1 23.1
I 6.7 -1.9 23.1

3.4 -1.9 0.0
V 1.4 -4.2 2.3

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 19.0

Coarse Sand 0.0
Medium Sand 7.4
Fine Sand 11.6

Slit 82.9
Clay -1.9

Preparation Method: 02217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

5:
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

O t Code: STLMOS
Sample ID: D-8 LOWER

Lab ID: 798626

SDG: SF120116
ErR(s): 132255

Date Received: 6/1612009
Start Date: 6119/2009
End Date: 6/30/2009

Percent Solids: 49.7%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: NIA
Shape (> #10): N/A

Hardness (> #10): N/A

0I

Pticl SI m (urn

Patil Sie micon ; um)

100

8o

so,40o
C

20
C.

0

.20

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 Inch 19000 100.0 0.0
318 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 92.3 7.7
#40 425 84.8 7.5
#60 250 82.2 2.6
#80 180 81.1 1.1

#100 150 80.7 0.4
#200 75 78.4 2.3

Hydrometer 32.4 70.8 7.6
1 ' 20.7 66.1 4.7

_ 12.3 54.4 11.7
1 9.1 26.2 28.2
I 7.1 -2.0 28.2
I 3.5 -2.0 0.0
V 1.4 -1.6 -0.4

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 21.6

Coarse Sand 0.0
Medium Sand 15.2
Fine Sand 6.3

Sit 80.4
Clay -2.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

LEL0-2fQ7.ui05:0
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9F190219

This report contains the analytical results for the two samples received under chain of custody by
TestAmerica St. Louis on June 18, 2009. These samples are associated with your Honeywell Ponds
project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case
narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at
the Denver, CO laboratory.

Observations/Nonconformances
Referen ce the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Trace ICP Metals

Batch 9180110:
The MS (MSD) recovery for uranium is outside the established QC limits. The RPD is within method
acceptance criteria indicating a possible matrix interference. Method performance is demonstrated by
acceptable LCS recovery.
Affected Samples:
F9F190219 (1): D-26 UPPER F9F190219 (2): D-26 LOWER

The sample was analyzed at a dilution due to high concentrations of target analytes. The reporting limit
has been adjusted only for those targets reported from the dilution run.
Affected Samples:
F9F190219 (2): D-26 LOWER

Batch 9177271 (TCLP):
The CCV recovery was outside the upper QC limit (greater than 110%) for barium indicating a potential
high bias for this analyte in the samples associated with this CCV. This analyte was not detected above
the reporting limit in the associated samples.

Bulk Density

There was insufficient sample provided to perform the analysis of a duplicate for density batch 9188234.
Affected Samples:
F9F190219 (1): D-26 UPPER F9F190219 (2): D-26 LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9F190219 22 of 41



TestAmerica St. Louis

METHODS SUAMMARY

F"F190219

ANALYTICAL

PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by.Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy

Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals
Trace Inductively Coupled Plasma (ICP) Metals

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
.SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods", Third Edition, November 1986 and its updates.

Lot# F9F190219 3 of 41



TestAmerica St. Louis

SAMPLE SUMMARY

F9F190219

WO # SAMPLE# CLIENT SAMPLE ID
SAMPLED SAMP
DATE TIME

06/16/09 10:42

06/16/09 10:42

LE9PS 001 D-26 UPPER
LE9RP 002 D-26 LOWER

NOTE (S) :
- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND' were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the wriuen approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity. density, flashpoint, ignitability. layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9F190219 4 of 41
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

Client Code: STLMOS
Sample ID: D-26 UPPER

Lab ID: 798865

SDG: 9F190219

ETR(s): 132299

Date Received: 6/20/2009
Start Date: 6/22/2009

End Date: 7/612009

Percent Solids: 49.5%

Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

100

90
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70 -

60

c

40 •
so

40

30 al

20

10

100000 10000 1000 100 10

Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size, urn finer percent

3 inch 75000 100.0 0.0

2 inch 50000 100.0 0.0
1.5 inch 37500 100.0 0.0

1 inch 25000 100.0 0.0

3/4 Inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0

#10 2000 100.0 0.0
#20 850 99.9 0.1

#40 425 99.7 0.2
#60 250 99.4 0.3
#80 180 99.1 0.3

#100 150 98.8 0.3

#200 75 96.1 2.7
Hydrometer 28:8 96.4 -0.3

18.9 86.2 10.2

I 11.7 63.8 22.4

9.4 14.9 48.9

6.9 2.7 12.2
*,3.3 0.7 2.0

V 1.4 0.7 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 3.9

Coarse Sand 0.0
Medium Sand 0.3

Fine Sand 3.6

Silt 93.4

Clay 2.7

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

.Lot F9Fs aBurlingtlon 91`190219PS 718/2009 37 of 41



TestAmerica St. Louis

Particle Size of Soils by ASTM D422

Client Code: STLMOS

Sample ID: 0-26 LOWER

Lab ID: 798866

SDG: 9F190219

ETR(s): 132299

Date Received: 6/20/2009

Start Date: 6/22/2009

End Date: 7/6/2009

Percent Solids: 51.0%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na

Shape (> #10): na

Hardness (> #10): na

100

40

.3050

100000 10000 1000 10o 10

Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 97.5 2.5
#40 425 93.3 4.1

#60 250 91.6 1.8
#80 180 90.8 0.7

#100 150 90.4 0.4
A1200 75 89.3 1.1

Hydrometer 29.7 83.9 5.4
I 19.0 80.1 3.9
I 11.1 76.2 3.9

8.6 45.2 31.0
6.9 0.6 44.6
3.3 0.6 0.0

V 1.4 0.6 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 10.7

Coarse Sand 0.0
Medium Sand. 6.7
Fine Sand 4.0

Silt 88.7

Clay 0.6

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0Lot # F 9 F] 9T&ia Burlington 9F190219PS 7/8/200938 of 41
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TestAmerica St. Louis

UCase NarrativeLOT NUMBER: F9F260219

This report contains the analytical results for the two samples received under chain of custody by
TestAmerica St. Louis on June 26, 2009. These samples are associated with your Honeywell Ponds
D project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case
narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at
the Denver, CO laboratory.

ObservationslNonconformances
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Chloride by IC
Batch 9196208:
The MS recovery is outside the established QC limits. A matrix interference is evident in the sample.
Method performance is demonstrated by acceptable LCS recovery.
Affected Samples:
F9F260219 (1): D-10 UPPER F9F260219 (2): D-10 LOWER

Gamma Spectroscopy
The presence of Thorium 234/Uranium 238 indicate the presence of Proactinium 234m. The
Proactinium 234m results were calculated above the MDA in the samples, however, the results may be
biased high due to the low abundance at keyline 1001.3 keV.
Affected Samples:
F9F260219 (1): D-10 UPPER F9F260219 (2): D-10 LOWER

Trace ICP Metals
Batch 9180110:
The MS (MSD) recovery for uranium is outside the established QC limits. The RPD is within method
acceptance criteria indicating a possible matrix interference. Method performance is demonstrated by
acceptable LCS recovery.
Affected Samples:
F9F260219 (1): D-10 UPPER F9F260219 (2): D-10 LOWER

Batch 9183253 (TCLP):
The LLC recovery for cadmium is outside the upper QC limit, indicating a potential positive bias for that
analyte. This analyte was non-detect, indicating that the samples were not affected by this excursion.
Affected Samples:
F9F260219 (1): D-10 UPPER F9F260219 (2): D-10 LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9F260219 2 of 39



TestAmerica St. Louis

METHODS SUMMARY

F9F260219

ANALYTICAL

PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C,
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP). Meta
Trace Inductively Coupled Plasma (ICP) Meta

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A

Weigh ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060

is SW846 6010B
is SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

.l

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

!Lot# F9F260219 3 of 39



TestAmerica St. Louis

SAMPLE SUMMARY

F9F260219

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

LFPDH 001 D-10UPPER
LFPD8 002 D-10 LOWER

06/25/09 06:50
06/25/09 06:50

NOTE (S) :

- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.
- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9F260219 4 of 39



TestAmerica St. Louis

TestAmerica
THE LEDER IN ENVIRONMENTAL TESTING

Sample Data Summary - Geotechnical

ILot# F9F260219
34 of 39



TestAmerica St. Louis

Particle Size of Soils by ASTM D422

Client Code: STLMOS
Sample ID: 0-10 UPPER

Lab ID: 799491

SDG: 9F260219

ETR(s): 132397

Date Received: 6/27/2009
Start Date: 6/29/2009

End Date: 7/712009

Percent Solids: 52.3%
Specific Gravity: 2.650

Maximum Particle Size: Mad sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

._+

11011
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100000 10000 1000 100 10 1

Particle Size, microns (um)

Sieve Particle Percent IncrementaI
size size, urn finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 Inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 99.7 0.3
#40 425 99.0 0.7
#60 250 98.5 0.6
#80 180 98.2 0.3

#100 150 98.1 0.1
#200 75 97.1 1.1

Hydrometer 28.0 92.6 4.5
1 17.7 92.6 0.0

10.3 90.8 1.8
7.4 85.4 5.4
5.7 59.8 25.6
3.4 0.3 59.5

V 1.4 0.3 0.0

Soil Percent of
Classiflication Total Sample

Gravel 0.0
Sand 2.9

Coarse Sand 0.0
Medium Sand 1.0
Fine Sand 2.0

Silt 37.2
Clay 59.8

1.

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

Lot# F9F aoo35.3.o5:o 35 of 39



TestAtmerica St. Louis

Particle Size of Soils by ASTM D422

Client Code: STLMOS
Sample ID: 0-10 LOWER

Lab ID: 799492

SOG: 9F260219
ETR(s): 132397

Date Received: 6127/2009
Start Date: 6/29/2009
End Date: 7/7/2009

Percent Solids: 51.2%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-sail material: na
Shape (> #10): na

Hardness (> #10): na

100

-- 80

:::: : :70

::: : : : :50

-- ,30

-: :- 20

A-:-1 10
. . . - - 0

:}

k

a

U

a.

100000 10000 1000 100 10 I
Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size, urn finer percent

3 Inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 98.1 1.9
#40 425 94.5 3.5
#60 250 93.1 1.4
#80 180 92.5 0.6

#100 150 92.2 0.3
#200 75 90.9 1.3

Hydrometer 28.8 83.8 7.1
I 18.5 80.3 3.5
I 11.0 73.2 7.1

7.7 69.7 3.5
6.3 41.0 28.6
3.5 0.3 40.7

V 1.4 0.3 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 9.1

Coarse Sand 0.0
Medium Sand 5.5
Fine Sand 3.6

Sift 49.9
Clay 41.0t I

Preparation Method: D2217
Dispersion Device: Mechanical mbxer with

a metal paddle.
Dispersion Period: 1 minute

Lot# F9 R7•205:0 36of3.05:936 of 39
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9G020284

This report contains the analytical results for the six samples received under chain of custody by
TestAmerica St. Louis on July 2, 2009. These samples are associated with your Honeywell Ponds
project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case
narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at
the Denver, CO laboratory.

ObservationslNonconformances
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Chloride

The MS recovery for Chloride in batch 9196208 is outside the-established QC limits. A matrix
interference is evident in the sample. Method performance is demonstrated by acceptable LCS
recovery.
Affected Samples:
F9G020284 (3): D-17 UPPER F9G020284 (4): D-17 LOWER

Density

There was insufficient sample remaining to perform the analysis of a duplicate for batch 9188234.
Affected Samples:
F9G020284 (3): D-17 UPPER F9G020284 (4): D-17 LOWER

Gamma Spectroscopy

The presence of Thorium 234/Uranium 238 indicate the presence of Proactinium 234m. The
Proactinium 234m results were calculated above the MDA in the samples, however, the results may be
biased high due to the low abundance at keyline 1001.3 keV.
Affected Samples:
F9G020284 (1): D-29 UPPER F9G020284 (4): D-17 LOWER
F9G020284 (2): D-29 LOWER F9G020284 (5): D-11 UPPER
F9G020284 (3): D-17 UPPER F9G020284 (6): D-11 LOWER

Lot# F9G020284 2 of 58



TestAmerica St. Louis

Trace ICP Metals

Batch 9190064:
The samples were analyzed at a dilution due to high concentrations of target and interfering analytes.
The reporting limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F9G020284 (4): D-17 LOWER F9G020284 (6): D-1 I LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9G020284 3 of 58



TestAmerica St. Louis

METHODS SUMMARY

F9G020284

ANALYTICAL
PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C,
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Meta
Trace Inductively Coupled Plasma (ICP) Meta

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

Weigh

ls
ls

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"

HASL-300 28TH EDITION, VOLUME I and I1 DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for 'Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

iLot# F9G020284 4 of 58



TestAmerica St. Louis

SAMPLE SUMMARY

F9G020284

SAMPLED SAMP

DATE TIMEWO # SAMPLE# CLIENT SAMPLE ID

LF187

LF19Q
LF19T
LF198
LF2AA
LF2AD

001
002

003

004

005

006

D-2-9

D-2.9
D-17

D-17

D-11

D-11

UPPER

LOWER

UPPER

LOWER

UPPER

LOWER

06/30/09

06/30/09

06130109

06/30/09

06/30/09
06130109

07:30

07-30

09:45

09:45

10:15

10:15

NOTE (S) :

-The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND' were not detected at or above the stated limit.

-This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9G020284 S of 58
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

*mnt Code: STLMOS
Sample ID: D-1 7 UPPER

Lab ID: 799911

SDG: 9G020284

ETR(s): 132479

Date Received: 7/3/2009
Start Date; 7/712009
End Date: 7/13/2009

Percent Solids: 50.6%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non.soil material: na
Shape (> #10): na

Hardness (> #10): na

60~

50

40~

30 IO

100000 10000 1000 100 10

Particle Size, microns (urn)

Sieve Partticle Percent Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 Inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 99.5 0.5
#40 425 98.7 0.9
#60 250 98.1 0.6
#80 180 97.7 0.3

#100 150 97.4 0.3
#200 75 96.8 0.9

Hydrometer 28.3 94.8 1.8
18.2 90.8 4.0

I 11.7 58.8 32.0
9.4 5.3 53.5
6.8 1.0 4.3

I 3.3 0.3 0.7
V 1.4 0.3 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 3.4

Coarse Sand 0.0
Medium Sand 1.3
Fine Sand 2.1

Slit 95.6
Clay 1.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington

Lot# F9G020284
90G20284PS 7/13/2009
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

*ent Code: STLMOS
Sample ID: D-17 LOWER

Lab ID: 799912

SDG: 9G020284

ETR(s): 132479

Date Received: 7/3/2009

Start Date: 7/7/2009
End Date: 7/13/2009

Percent Solids: 50.3%

Specific Gravity: 2.650
Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

I I_

-. 10lFf I I I II I 1 70
C

Q

1000D 1000 100

Particle Size, microns (um)

10 1

Sieve Particle Percent Incremental
size size, um finer percent

3 Inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

44 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 97.7 2.3
#40 425 94.1 3.6
#60 250 92.3 1.8
#80 180 91.6 0.7

#100 150 91.2 0.4
#200 75 90.2 1.1

Hydrometer 28.3 89.9 0.3
17.9 89.9 0.0
10.5 85.8 4.1

7.6 82.0 3.8
5.9 61.1 21.0

I 3.3 0.3 60.8
V 1.4 0.3 0.0

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 9.8

Coarse Sand 0.0
Medium Sand 5.9
Fine Sand 3.9

clay

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05.,0
TestAmerica Budlington

Lot# F9G020284
9G020284PS 7/13/200954 of 58
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9E070213

This report contains the analytical results for the six samples received under chain of custody by STL
St. Louis on May 6, 2009. These samples are associated with your Honeywell Ponds project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by STL St. Louis. Any exceptions to NELAP requirements are noted in the case narrative. The
case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Cation Exchange Capacity

Batch 9133197:
The samples were analyzed at a dilution due to high concentrations of target analytes. The reporting
limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F9E070213 (1): E-65 UPPER F9E070213 (6): E-65 LOWER

Gamma Spectroscopy

The presence of Thorium 234/Uranium 238 indicate the presence of Proactinium 234m. The
Proactinium 234m results were calculated above the MDA in the samples, however, the results may
be biased high due to the low abundance at keyline 1001.3 keV.
Affected Samples:
F9E070213 (1): E-65 UPPER F9E070213 (4): E-74 LOWER
F9E070213 (2): E-67 UPPER F9E070213 (5): E-67 LOWER
F9E070213 (3): E-74 UPPER F9E070213 (6): E-65 LOWER

Reactive Cyanide

LCS/MS recoveries for Reactive cyanide are outside the established QC limits. All results are non-
detect for this batch. Since this test is semi-qualitative no further action is required.
Affected Samples:
F9E070213 (6): E-65 LOWER

TCLP Preparation

Due to limited sample volume, a reduced sample amount was used for the TCLP extraction. The 20:1
leachate:sample ratio was maintained.
Affected Samples:
F9E070213 (1): E-65 UPPER F9E070213 (6): E-65 LOWER

Lot# F9E070213 2 of 62



TestAmerica St. Louis

Trace ICP Metals

Batch 9131193:
The sample was analyzed at a dilution due to high concentrations of target analytes. The reporting
limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F1E070213 (5): E-67 LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9E070213 3 of 62



TestAmerica St. Louis

METHODS SUMMARY

F9E070213

ANALYTICAL

PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)

Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Paint Filter Test
Reactive Cyanide
Reactive Sulfide
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals
Trace Inductively Coupled Plasma (ICP) Metals

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
.EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095

SW846 7.3.3
SW846 7.3.4
SW846 9045C
MCAWW 376.1
SW846'9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
.SW846 7.3.3
SW846 7.3.4
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

Lot# F9E070213 4 of 62



TestAmerica St. Louis

SAMPLE SUMMARY

F9E070213

SAMPLED SAMP

DATE TIMEWO _# SAMPLE# CLIENT SAMPLE ID

LCJNP

LCJPG

LCJPM

LCJPV
LCJP3

LCJP6

001

002

003
004

005

006

E-65
E-67

E-74

E-74
E-67

E-65

UPPER

UPPER

UPPER

LOWER
LOWER

LOWER

05/04/09
05/05/09

05/06/09
05/06/09

05/05/09

05/04/09

14:00
10:15

10:30

10:30

10:15
14:00

NOTE (S) :

- The analytical results of the samples listed above are presented on the following pages.

AU calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

-Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter lest, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9E070213 5 of 62
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TestAmerca
THE LEADER IN ENVIRONMENTAL TESTING

Sample Data Summary - Geotechnical
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

e. lent Code: STLMOS
Sample ID: E-65 UPPER

Lab ID: 794744

SDG: 9E070213
ETR(s): 131603

Date Received: 5/8/2009
Start Date: 5/8/2009
End Date: 5/18/2009

Percent Solids: 54.3%
Specific Gravity: 2.650

Maximum Particle Size: Mod sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

I-iIl I 1 I vI- I1 100"I1 I
---- i i ! i I . I I . - . . . I - f ! i 0; I I-I. I I AA

50

Jil--I lil ___1 40

40

.1 'A- 30

a

a

0.

100000 10000 1000 100 10 I

Particle Size, microns (urn)

Sieve Particle Percent Incremental
size size um fliner percent

3 Inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0
1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0

3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
# 10 2000 100.0 0.0
#20 850 99.5 0.5
#40 425 96.6 2.9
#60 250 94.8 1.8
#80 180 94.1 0.7

#100 150 93.8 0.4
#200 75 92.6 1.2

Hydrometer 28.4 89.1 3.5

1 18.0 89.1 0.0

I 10.9 76.1 12.9

I 8.0 65.0 11.1
- 6.1 35.4 29.6

3.4 1.8 33.6
V 1.4 0.0 1.8

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 7.4

Coarse Sand 0.0
Medium Sand 3.4
Fine Sand 4.0

Slit 57.2
Clay 35.4

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington

Lot# F9E070213
9E070213PS 5/20/2009
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

S ent Code: STLMOS
Sample ID: E-65-LOWER

Lab ID: 794745

SDG: 9E070213
ETR(s): 131603

Date Received: 5/8/2009
Start Date: 5/8/2009

End Date: 5/18/2009

Percent Solids: 50.4%
Specific GravIty: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

100

S. . 6 I I

-~ -- 40

H -L

iTT Fli U U~i I L. - T
IF IT-.. II I i I
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k
l.0
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-20

Particle Size, microns (urm)

Sieve Particle Percent Incremental
size size. um finer percent

3 Inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 99.8 0.2
#40 425 96.7 3.1
#60 250 95.1 1.6
#80 180 94.7 0.4
#100 150 94.5 0.2
#200 75 93.8 0.6

mHydrmeter 27.5 92.4 1.5
1 17.5 90.6 1,8
1 10.7 78.2 12.4

8.6 35.7 42.5

1 7.0 2.1 33.6
1 3.5 0.0 2.1

V 1.4 -1.8 1.8

Soil Percent of
Classificallon Total Sample

Gravel 0.0
Sand 6.2

Coarse Sand 0.0
Medium Sand 3.3
Fine Sand 2.8

Slit 91.8
Clay 2.1

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington

Lot# F9E070213
9E070213PS 5/20/2009
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9E140145

This report contains the analytical results for the four samples received under chain of custody by STL
St. Louis on May 13, 2009. These samples are associated with your Honeywell Ponds project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by STL St. Louis. Any exceptions to NELAP requirements are noted in the case narrative. The
case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at

the Denver, CO laboratory.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Cation Exchange Capacity

Batch 9149113:
The samples were analyzed at a dilution due to high concentrations of target analytes. The reporting
limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F9E140145 (1): E-80 UPPER F9E140145 (2): E-80 LOWER

Trace ICP Metals

Batch 9135064:
The MS (MSD) recovery for uranium is outside the established QC limits. The RPD is within method
acceptance criteria indicating a possible matrix interference. Method performance is demonstrated by
acceptable LCS recovery.
Affected Samples:
F9E140145 (1): E-80 UPPER F9E140145 (3): E-79 UPPER
F9E140145 (2): E-80 LOWER F9E140145 (4): E-79 LOWER

Batch 9140214 (TCLP):
The CRI for arsenic spiked at I0ppb was outside the upper limit of the established QC criteria
(130.5%). The concentrations of the samples were at such a level as to make the quantification of a
spiked standard at this level unnecessary.
Affected Samples:
F9E140145 (1): E-80 UPPER F9E140145 (3): E-79 UPPER
F9E140145 (2): E-80 LOWER F9E140145 (4): E-79 LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9E140145 2 of S1



TestAmerica St. Louis

METHODS SUMMARY

F9EI40145

PARAMETER

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals
Trace Inductively Coupled Plasma (ICP) Metals

ANALYTICAL
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA'600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

Lot# F9EI40145 3 of 51



TestAmerica St. Louis

SAMPLE SUNMARY

F9E140145

WO # SAMPLE# CLIENT SAMPLE ID

LC1M0
LC1M6
LCIM7
LC1NA

001
002
003
004

E-80 UPPER
E-80 LOWER
E-79 UPPER
E-79 LOWER

SAMPLED SAMP
DATE TIME

05/12/09 10:15
05/12/09 10:24
05/12/09 13:10
05/12/09 13:20

NOTE (S) :
-The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density. flashpoint, ignitability, layers, odor,

paint filter test, pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9E140145 4 of 51
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

a nt Code: STLMOS

Sample ID: E-80 UPPER
Lab ID: 795433

SDG: 9E140145
ETR(s): 131733

Dote Received: 5/15/2009
Start Date: 5/19/2009

End Date; 6/1/2009

Percent Solids: 55.6%
Specific Gravity:. 2.650

Maximum Particle Size: Mod sand

Non-soil materiel: na
Shape (> #10): na

Hardness (I #10): na

H

100

90

so

70

-40

30 9*

20

10

.0

100000 1000D 1000 100

Particle Size, microns (urn)

10

Sieve Particle Percent Incremental
size size, UM finer pererm

3 Inch 75000 100.0 0.0
2 Inch 50000 100.0 0.0

1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 Inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 96.5 3.5
#40 425 92.4 4.1
#60 250 91.2 1.2
#80 180 90.5 0.7

#100 150 90.4 0.1
#200 75 89.5 0.9

Hydrometer 29.2 90.3 -0.8
19.0 82.5 7.8

I 12.0 55.1 27.4
9.6 5.9 49.2

_ _6.7 3.9 2.0
3.3 3.9 0.0

V 1.4 2.0 2.0

Soil Percent of
Classification Tota Sample

Gravel 0.0
Sand 10.5

Coarse Sand 0.0
Medium Sand 7.6
Fine Sand 2.9

Slit 85.6
Clay 3.9

Preparation Method: D2217

Dispersion Device: Mechanical mbxer with
a metal paddle.

Dispersion Period: I minute

FSL024:07.29.05:0
TestAmedca Burlington

F9E140145
9E140145PS 6/1/2009
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

Q ilent Code: STLMOS
Sample ID: E-80 LOWER

Lab 1D: 795434

SDG: 9E140145
ETR(s): 131733

Date Received: 5/15/2009
Start Date: 5/19/2009
End Date: 611/2009

Percent Solids: 50.5%

Specific Gravity; 2.650
Maximum Particle Size: Mod sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

- -

f i - I

100

so

Go

40

20~

0

-20

It

HIM I H11 1 11 II 1 11 HMI E ~ 1-- T- 11111
Particle Size, microns (urn)

Sieve Particle Percent Incremental
size elze, um finer percent

3 Inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0

3/8 Inch 9500 100.0 0.0
#4 4750 100.0 0.0

#10 2000 100.0 0.0
#20 850 96.2 3.8
#40 425 91.5 4.7

#60 250 B9.9 1.6
#80 180 88.6 1.3

#100 150 88.4 0.2

#200 75 87.3 1.1
Hydrometer 29.2 83.2 4.2

18.9 79.3 3.9

I 11.3 68.5 10.8

9.0 32.4 36.0
I 7.1 0.0 32.4

- 3.4 0.0 0.0
V 1.4 -1.8 1.8

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 12.7

Coarse Sand 0.0
Medium Sand 8.5
Fine Sand 4.2

Silt 87.3
Clay 0.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington

F9E140145Lot#
9E140145PS 6/1/2009
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TestAmerica St. Louis

TestAmerica
W THE LEADER IN ENVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

ANALYTICAL REPORT

PROJECT NO. 1991-135-11/002
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0 June 19, 2009

13715 RiderTrail North Earth City, MO 63045 tel 314.298.8566 fax 314.298.8757 www.testamericainc.com
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9E150228

This report contains the analytical results for the two samples received under chain of custody by STL
St. Louis on May 15, 2009. These samples are associated with your Honeywell Ponds E project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by STL St. Louis. Any exceptions to NELAP requirements are noted in the case narrative. The
case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at
the Denver, CO laboratory.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Trace ICP Metals

Batch 9140214 (TCLP):
The CRI for arsenic spiked at 1Oppb was outside the upper limit of the established QC criteria
(130.5%). The concentrations of the samples were at such a level as to make the quantification of a
spiked standard at this level unnecessary.
Affected Samples:
F9E150228 (1): E-97 LOWER F9E1 50228 (2): E-97 UPPER

Cation Exchange Capacity

Batch 9149113:
The samples were analyzed at a dilution due to high concentrations of target analytes. The reporting
limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
Affected Samples:
F9E150228 (1): E-97 LOWER F9EI50228 (2): E-97 UPPER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9E150228 2 of 43



TestAmerica St. Louis

METHODS SUMMARY

F9EI50228

ANALYTICAL

PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals
Trace Inductively Coupled Plasma (ICP) Metals

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL"
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods", Third Edition, November 1986 and its updates.

II Lot# F9EI50228 3 of 43



TestAmerica St. Louis

SAMPLE SUMMARY

F9EI50228

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

LC5V8 001 E-97 LOWER
LC50M 002 E-97 UPPER

05/14/09 08:50
05/14/09 08:40

NOTE (S) :
- The analytical results of the samples listed above are presented on the following pages.

-All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as *ND' were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, Igniability, layers, odor,
paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

I

Lot# F9E150228 4 of 43



TestAmerica St. Louis

TestAmeica
THE LEADER IN ENVIRONMENTAL TESTING

Sample Data Summary - Geotechnical

Lot# F9E150228 38 of 43



TestAmerica St. Louis

Particle Size of Soils by ASTM D422

*e nt Code: STLMOS
Sample ID: E-97 LOWER

Lab ID: 795770

SDG: 9E150228
ETR(s): 131779

Date Received: 5/18/2009
Start Date: 5/19/2009
End Date: 6/1/2009

Percent Solids: 53.7%
Specific Gravity. 2.650

Maximum Particle Size: Mad sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

_ ':::
Illr~i-4.----

100

90

80

•0

so50
C

401V
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20

0
100000 10000 1lo0 100

Particle Size, microns (um)

1o I

Sieve Particle Percent Incremental
size size, um finer percent

3 Inch 75000 100.0 0.0
2 inch 50000 100.0 0.0

1.5 inch 37500 100.0 0.0

1 inch 25000 100.0 0.0
3/4 inch 19000 100.0 0.0

3/8 Inch 9500 100.0 0.0
#4 4750 100.0 0.0

#10 2000 100.0 0.0

#20 850 96.5 3.5

#40 425 92.7 3.8

#60 250 91.6 1.2
#80 180 90.8 0.7

#100 '150 90.7 0.1

#200 75 89.9 0.8
Hydrometer 30.0 88.9 1.0

19.1 86.8 2.1
11.3 78.6 8.3

- 9.0 35.1 43.4
6.7 2.1 33.1

3.4 2.1 0.0
V 1.4 0.0 2.1

SoIl Percent of
Classification Total Sample

Gravel 0.0
Sand 10.1

Coarse Sand 0.0
Medium Sand 7.3
Fine Sand 2.8

Silt 87.9
Clay 2.1

Preparation Method: 02217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSLO24:07.29.05:0
TestAmerica Burlington

Lot# F9EI50228
9E150228PS 6/1/2009
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

* nt Code: STLMOS
Sample ID: E-97 UPPER

Lab ID: 795771

SDG: 9E150228
ETR(s): 131779

Date Received: 5/18/2009
Start Date: 5/19/2009
End Date: 6/112009

Percent Solids: 53.6%

Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

100

9o

so

7060

50~
C

40~

30

20

10

0
10000 1000 100 10 I

Particle Size, microns (urn)

Slave Particle Percent incremental
size sizeUrn finer percent

3 Inch 75000 100.0 0.0

2 inch 50000 100.0 0.0
1.5 Inch 37500 100.0 0.0
1 Inch 25000 100.0 0.0

3/4 Inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 98.9 1.1

#40 425 97.1 1.8
#60 250 96.3 0.9
#80 160 95.8 0.4

#100 150 95.8 0.0

#200 75 95.3 0.5

Hydrometer 30.1 91.3 4.1
S19.3 86.9 4.3
I 13.2 21.6 65.3

I 9.6 2.2 19.5
I 7.1 0.0 2.2

3.5 0.0 0.0
V 1.4 0.0 0.0

Soil Percent of
Classlifcalton Total Sample

Gravel 0.0
Sand 4.7

Coarse Sand 0.0
Medium Sand 2.9
Fine Sand 1.8

SIlt 95.3
Clay 0.0

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Suriington

Lot# F9E150228
9E150228PS 6/1/2009
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TestAmerica St. Louis

Case Narrative
LOT NUMBER: F9F050289

This report contains the analytical results for the two samples received under chain of custody by
TestAmerica St. Louis on June 5, 2009. These samples are associated with your Honeywell Ponds
project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case
narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Grain size analysis was performed at the Burlington, VT laboratory. TOC analysis was performed at
the Denver, CO laboratory.

ObservationslNonconformances
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Cation Exchange Capacity
* The samples were analyzed at a dilution due to high concentrations of target analytes. The
reporting limit has been adjusted for the dilution since no analysis at a lesser dilution was performed.
0 The RPD is not within method acceptance criteria. The sample is non-homogeneous. Method
performance is demonstrated by acceptable LCS recovery.
Affected Samples:
F9F050289 (1): E-103 UPPER F9F050289 (2): E-103 LOWER

Bulk Density
A duplicate was not performed due to insufficient volume.
Affected Samples:
F9F050289 (1): E-103 UPPER F9F050289 (2): E-103 LOWER

TCLP Extraction
Due to limited sample volume, a reduced sample amount was used for the TCLP extraction for metals,
maintaining the 20:1 sample to leachate ratio.
Affected Samples:
F9F050289 (1): E-103 UPPER F9F050289 (2): E-103 LOWER

Trace ICP Metals
Batch 9159092:
The MS (MSD) recovery for uranium is outside the established QC limits. The RPD is within method
acceptance criteria indicating a possible matrix interference. Method performance is demonstrated by
acceptable LCS recovery.
Affected Samples:
F9F050289 (1): E-103 UPPER F9F050289 (2): E-103 LOWER

There were no nonconformances or observations noted with any other analysis on this lot.

Lot# F9F050289 2 of 40



TestAmerica St. Louis

METHODS SUMMARY

F9F050289

ANALYTICAL

PARAMETER METHOD

Bulk Density
Cation-Exchange Capacity
Chloride
Gamma Spectroscopy - Radium-226 & Hits
Isotopic Thorium by Alpha Spectroscopy
Isotopic Uranium by Alpha Spectroscopy
Mercury in Liquid Waste (Manual Cold-Vapor)
Method D2216 Percent H20 Dry 105 Degrees C, Weigh
Paint Filter Test
Soil and Waste pH
Sulfide
Total Organic Carbon
Trace Inductively Coupled Plasma (ICP) Metals

Trace Inductively Coupled Plasma (ICP) Metals

ASTM D-5057-90
SW846 9081
MCAWW 300.OA
EML GA-01-R MOD
EML A-01-R MOD
EML A-01-R MOD
SW846 7470A
ASTM Moisture,
SW846 9095
SW846 9045C
MCAWW 376.1
SW846 9060
SW846 6010B
SW846 6010B

PREPARATION
METHOD

ASTM D-5057-90
SW846 9081
MCAWW 300.OA

SW846 1311/7470
ASTM ASTM 2216
SW846 9095
SW846 DI-LEACHA
MCAWW 376.1
SW846 9060

SW846 1311/3010

References:

ASTM

EML

MCAWW

SW846

Annual Book Of ASTM Standards.

"ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANIUAL"
HASL-300 28TH EDITION, VOLUME I andcII DEPARTMENT OF ENERGY

"Methods for Chemical Analysis of Water and Wastes",

EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods", Third Edition, November 1986 and its updates.

Lot# F9F050289 3 of 40



TestAmerica St. Louis

SAMPLE SUMM Y

F9F050289

WO # SAMPLE# CLIENT SAMPLE ID
SAMPLED SAMP
DATE TIME

06/03/09 08:45
06/03/09 08:45

LEE33 001 E-103 UPPER
LEE4P 002 E-103 LOWER

NOTE (S) :
- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, Tedox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.

Lot# F9F050289 4 of 40
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TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Sample Data Summary - Geotechnical

!Lot# F9F050289 35 of 40



TestAmerica St. Louis

Particle Size of Soils by ASTM D422

SCod: STLMOS
Sample ID: E-103 UPPER

Lab ID: 797954

SDG: 9F050289
ETR(s): 132154

Date Received: 6111/2009
Start Date: 6111/2009
End Date: 6/26/2009

Percent Solids: 52.0%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

i-l I 1 100
'~~~~ "" "1 I ii -• 90iLII L

t l -,70

-: :•60

-40

-- 20

E

2

Im 10000 1000 100 10 *1

Particle Size, microns (urn)

Sleve Particle Percent incremental
size size, um finer percent

3 inch 75000 100.0 0.0

2 inch 50000 100.0 0.0
1.5 Inch 37500 100.0 0.0

1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 0.0

#4 4750 100.0 0.0

#10 2000 100.0 0.0
#20 850 99.6 0.4

#40 425 99.2 0.4
#60 250 98.7 0.5
#80 180 98.5 0.2

#100 150 98.2 0.4
#200 75 96.3 1.9

Hydoometer 26.5 92.7 3.8

17.2 87.8 4.9
11.2 59.9 27.9
9.1 14.0 46.0

I 6.8 4.1 9.8
S3.4i 4.1 0.0

V 1.41 2.5 1.6

Soil Percent of
Classification Total Sample

Gravel 0.0
Sand 3.7

Coarse Sand 0.0
Medium Sand 0.8

Fine Sand 2.9
SltR 92.2

Clay 4.1

Preparation Method: 02217
Dispersion Device: Mechanical mixer with

a metal paddle.
Dispersion Period: 1 minute

FSL024:07.29.05:0
TestAmerica Burlington

Lot# F9F050289
9FO50289PS 6/29/2009
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TestAmerica St. Louis

Particle Size of Soils by ASTM D422

0
Client Code: STLMOS

Sample ID: E.1 03 LOWER

Lab ID: 797955

SDG: 9F050289
ETR(s): 132164

Date Received: 6/11/2009
Start Date: 6/11/2009
End Date: 6/26/2009

Percent Solids: 50.5%
Specific Gravity: 2.650

Maximum Particle Size: Med sand

Non-soil material: na
Shape (> #10): na

Hardness (> #10): na

S- 10

-- 0

40

-20

0

10

~1

S

0
(I
0a-

'I

BThRIE1EE]IEEIIEEEEBI~IEEE1
Particle Size, microns (um)

Sieve Particle Percent Incremental
size size, um finer percent

3 Inch 75000 100.0 0.0

2 inch 50000 100.0 0.0
1.5 Inch 37500 100.0 0.0
1 inch 25000 100.0 0.0

3/4 inch 19000 100.0 0.0
3/8 Inch 9500 100.0 0.0

#4 4750 100.0 0.0
#10 2000 100.0 0.0
#20 850 98.0 2.0
#40 425 93.7 4.3
#60 250 91.0 2.7
#80 180 90.0 1.0

#100 150 89.3 0.7
#200 75 87.1 2.2

Hyrometer 27.8 84.2 2.8
18.0 80.6 3.6
11.1 65.6 15.0

9.0 17.2 48.4
- 6.9 0-6 16.7

3.2 -2.5 3.1
V 1.4 -2.8 0.3

Soil Percent of
Classificatioh Total Sample

Gravel 0.0

Sand 12.9

Coarse Sand 0.0

Medium Sand 6.3

Fine Sand 6.6
Silt 86.5

Clay 0.6

Preparation Method: D2217
Dispersion Device: Mechanical mixer with

a metal paddle.

Dispersion Period: 1 minute

FSLO24:07.29.05:0
TestAmerica Burlington

Lot# F9F050289
9F050289PS 6/29/2009
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EXHIBIT 5

SCOUT STATISTICAL OUTPUT

Andrews Engineering, Inc.
\•W jobs\1O991\91-135OdOC\.010Ponds\Closuredppliation\PondChoArPondCharacerdzationRepo,-11-1 -2010.dox

*Pond Characterization Report
Honeywell Pond Closure (November 2010)



B POND

Andrews Engineering, Inc.
J:1 1991\91 -135\0O02010•PondsClosure%.pplica1on\PondCharXPondChar actezationReport - 11-11-2010.doc

Pond Characterization Report
Honeywell Pond Closure (November 2010)



II Iniv~rkatp flp~r-rintivp St~tktic~ mr fl~t~~'t~ with NI1~

Date/Time of Computation 8/14/2009 8:48:17 AM

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\B Pond\Metals.wst

Full Precision OFF

O Arsenic Chromium [ Mercury

Number of Observations 11 11 11

Number of Missing Values 0 0 0

Number of Detects 9 9 2

Number of Non-Detects 2 2 9

Percentage of Non-Detects 18.18% 18.18% 81.82%

Minimum Observed Detected Value 0.0039 0.0096 2.4000E-4

Maximum Observed Detected Value 0.141 0.0359 3.4000E-4

Mean of Detected Values 0.043 0.019 2.9000E-4

Median of Detected Values 0.0115 0.0169 2.9000E-4

Standard Deviation of Detected Values 0.0505 0.00841 7.0711 E-5

MAD of Detected Values 0.0076 0.0059 5.OOOOE-5

MAD /0.6745 of Detected Values 0.0113 0.00875 7.4129E-5

Skewness of Detected Values 1.192 1.093 N/A

Kurtosis of Detected Values -1.031 -0.51 16768

CV of Detected Values 1.176 0.443 0.244

(01) 25% Percentile (All Obs) 0.00925 0.0138 8.3500E-4

(02) Median (All Obs) 0.0115 0.0169 2.9000E-4

(Q3) 75% Percentile (All Obs) 0.0361 0.0207 0.001

90% Percentile (All Obs) 0.0965 0.027 0.001

95% Percentile (All Obs)j 0.117 0.0313 0.001

99% Percentile (All Obs) 0.136 0.035 0.001



I Univariate Descriptive Statistics for Datasets with No NUS
Date/Time of Computation 18/14/2009 8:49:17 AM

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\B Pond\Metals.wst

Full Precision OFF

___Barium 1
Number of Observations 11

Number of Missing Values 0

Minimum Observed Value 0.0332

Maximum Observed Value 0.164

Mean 0.0836

10% Percentile 0.034

15% Percentile 0.0381

(01) 25% Perentile 0.0506

(02) Median 0.0591

(03) 75% Percentile 0.107

90% Percentile 0.157

95% Percentilel 0.162

99% Percentile 0.164

Standard Deviation 0.0463

Variance( 0.00214

Median of Absolute Deviation (MAD) 0.0183

MAD / 0.6745 0.0271

Mean of Abs. Deviation (AD) Median 0.0348

Mean of AD Median/0.6745 0.0516

IOR 0.0632

IOR / 1.35 0.0468 1 L
Skewness 0.906

Kurtosis -0.523

CV 0.553



a
Normal Q-Q Plof9For Arsenic Arsenic W

n =11

Mean = 0.0388

Sd = 0.0461

Slope = 0.0417

Intercept = 0.0388

Correlation, R = 0.853

Shapiro-Wilk Test

Exact Test Value 0.729

Critical Val(0.05) = 0.850

Data Not Normal

Approx. Test Value = 0.729

p-Value = 0.001560CU
a0
")
.0

0

Theoretical Quantiles (Standard Normal)



A
I

v Normal Q-Q Plot~l~r Barium
0.187

0.167

0.147-

0.127

(U)

0
4,m

0.107

0U)

0

2 0.087

0

0.067-

0.047

0.027

0.007 -

-1.91

Barium

n=11

Mean = 0,0836

Sd = 0.0463

Slope = 0.0458

Intercept = 0.0836

Correlation, R = 0.935

Shapiro-Wilk Test

Exact Test Value = 0.859

Critical Val(0.05) = 0.850

Data Appear Normal

Approx. Test Value = 0.870

p-Value = 0.0758

-1.41 -0.91 -0.41 0.09 0.59 1.09

Theoretical Quantiles (Standard Normal)
1.59 2.09



Ah

1 Lognormal Q-Q PIfor Arsenic Arsenic W

-1.26 -
n=11

Mean = -3.85

Sd = 1.131

-1.76- .Slope = 1.147

Intercept = -3.85

Correlation, R = 0.958

-2.26 Shapiro-Wilk Test

Exact Test Statistic = 0.912

Critical Value(0.05) = 0.850

-2.76-
Data Appear Lognormal

U/) Approx. Test Value 0.916

Cu
,o -3.26- p-Value =0.275

to

-4.26

0

-0.41 0.09 0.59 1.09

Theoretical Quantiles (Standard Normal)
I



Normal Excluding NDs QW-PIot for Chromium
0.0412

0.0393

0.0343

0.0293

Cu

0
'4-

• 0.0243

0
,a

"0• 0.0193-
L.0

0.0143

0.0093-

Chrom iurw

Total Number of Data = 11

Number treated as ND = 2

Max DL = 0.02

N=9

Percent NDs = 18%

Mean = 0.019

Sd = 0.00841

Slope = -0.00101

Intercept = 0.019

Correlation, R = -0.113

Shapiro-Wilk Test

Exact Test Value = 0.927

Critical Val(0,05) = 0.850

Data Appear Normal

Approx. Test Value = 0.923

p-Value = 0.329

0.0043
-1.91 -0.41 0.09 0,59 1.09

Theoretical Quantiles (Standard Normal)



I Confidence Intervals Datasets with Non-Detects
Date/Time of Computation 8/14/2009 10:49:30 AM

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\B Pond\Metals.wst

Full Precision OFF

A umb er of Bootstrap Operations 2000

Confidence Coefficient 0.8

Arsenic

General Statistics

Number of Valid Data 11

Number of Detected Data 9

Number of Distinct Detected Data 9

Minimum Detected 0.0039

Maximum Detected 0.141

Number of Non-Detect Data 2

Percent Non-Detects 18.18%

Minimum Non-detect 0.02

Maximum Non-detect 0.02

Raw Statistics

Mean of Detected Data) 0.043

SD of Detected Data 0.0505

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Ukelihood Estimates (MLEs)

MLE Mean -0.00921

MLE Stdv 0.0897

Normal (MLE) Confidence Interval

Lower Limit Upper Limit

MLE (t)1 -0.0463 0.0279

Normal ROS Statistics

Mean of Normal ROS Data 0.0374

Stdv of Normal ROS Data 0.0473

Normal ROS Confidence Intervals

Lower Limit Upper Limit

ROS Student's t 0.0178 0.057

Gamma ROS Statistics

k Star of Gamma ROS Data 0.712

Theta Star of Gamma ROS Data 0.0552

Nu Star of Gamma ROS Data 15.66



_____________________________________________________________________ _____________ ______________ 4 -I
Gamma Intervals

Gamma Lower Limit Upper Limit

ROS Approximate Gamma i 0.0266 1 0.068

ROS Adjusted Gamma 0.0253 1 0.0731
__________________________________________________________________ - 4 -~

1W Log-Transformed Statistics

Mean of Log-Transformed Detected Data -3.836

Stdv of Log-Transformed Detected Data 1.264

Mean of Lognormal ROS Data 0.037

Stdv of Lognormal ROS Data 0.0472

Lognormal Confidence Intervals

Lognormal Lower Limit Upper Limit

ROS Land's H 0.0224 0.0926

ROS % Bootstrap 0.0196 0.0558

ROS BCA Bootstrap 0.0218 0.0595

Kaplan Meier Distribution Free Statistics _ _

Kaplan Meier Mean 0.0368

Kaplan Meier Stdv 0.0451

Kaplan Meier SEM 0.0144

Nonparametric Confidence Intervals

Nonparametric Lower Limit Upper Limit

Kaplan Meier (t) 0.017 0.0566 1
Kaplan Meier (z) 0.0183 0.0553

Kaplan Meier % Bootstrap 0.02 0.054

Kaplan Meier BCA Bootstrap 0.0183 0.0542

Kaplan Meier Chebyshev 0.00456 0.069

Unable to Winsorize Data!

Chromium

General Statistics

Number of Valid Data 11

Number of Detected Data 9

Number of Distinct Detected Data 9

Minimum Detected 0.0096

Maximum Detected 0.0359

Number of Non-Detect Data 2

Percent Non-Detects 18.18%

Minimum Non-detect 0.02
Maximum Non-detect 0.02

xRaw Satistics

Mean of Detected Data 0.019

SD of Detected Data 0.00841

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be.performed on this data set



the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

i Maximum Likelihood Estimates (MLEs)

MLE Mean 0.0295

MLE Stdv 0.00538

Normal (MLE) Confidence Interval

Lower Limit Upper Limit

MLE (t) 0.0273 0.0317

Normal ROS Statistics

Mean of Normal ROS Data 0.0182

Stdv of Normal ROS Data 0.00782

Normal ROS Confidence Intervals

Lower Limit Upper Limit

ROS Students t 0.015 0.0214

Gamma ROS Statistics

k Star of Gamma ROS Data 5.424

Theta Star of Gamma ROS Data 0.00348

Nu Star of Gamma ROS Data 119.3

Gamma Intervals

Gamma Lower Limit Upper Limit

ROS Approximate Gamma 0.0161 0.0225

ROS Adjusted Gamma 0.0158 0.023

Log-Transformed Statistics

Mean of Log-Transformed Detected Data -4.045

Stdv of Log-Transformed Detected Data 0.421

Mean of Lognormnal ROS Data 0.0181

Stdv of Lognormal ROS Data 0.00782

Lognormal Confidence Intervals

Lognormal Lower Limit Upper Limit

ROS Land's H 0.0156 0.0219

ROS % Bootstrap 0.0154 0.0209

ROS BCA Bootstrap 0.0157 0.0219

Kaplan Meier Distribution Free Statistics

Kaplan Meier Mean 0.0181

Kaplan Meier Stdv 0.00751

Kap)lan Meier SEM 0.00244

Nonparametric Confidence Intervals

Nonparametric Lower Limit Upper Limit

Kaplan Meier (t) 0.0147 0.0214

Kaplan Meier (z) 0.015 0.0212





Confidence Intervals/Limits (CLs) for Datasets Without Non-Detects

DalefTime of Computation 8/14/2009 10:50:44 AMN

User Selected Options

From File J:\1991\91-135\MON\Lab DataQ2009\Ponds\Sludge\Scout\B Pond\Metals.wst

Full Precision OFF

eoer of Bootstrap Operations 2000

Confidence Coefficient 0.8

Barium

Number of Valid Observations 11

Number of Distinct Observations 11

Raw Statistics

Mean 0.0836

Minimum 0.0332

5% Percentile 0.0332

10% Percentile 0.034

1 st Quartile 0.0506

Median 0.0591

3rd Quartile 0.107

90% Percentile 0.157

95% Percentile 0.162

Maximums 0.164

Standard Deviation 0.0463

MAD 10.6745 0.0271

SIOR / 1.35 0.0468

Normal Statistics

1% Percentile (z) -0.024

5% Percentile (z) 0.00749

10% Percentile (z) 0.0243

1st Quartile (z) 0.0524

Median (z) 0.0836

3rd Quartile (z) .0115
90% Percentile (z) 0.143

95% Percentile (z) 0.16

99% Percentile (z) 0.191

Normal Confidence Intervals

Normal Lower Limit Upper Limit

Student's t 0.0645 0.103

Gamma Statistics

k hat 3.931

Theta hat 0.0213

nu hat 86.47

k star 2.919

Theta star 0.0286

MLE of Mean 0.0836

MLE of Standard Deviation 0.0489

nu star 64.22



800/6 Percentile of Chisquare (2k) 1 8.355

Gamma Confidence Intervals {
Confidence Lower Limit Upper Limit

Approximate Gamma 0.0679 0.107

Adjusted Gamma 0.0661 0.11

Log-Transformed Statistics

Mean of Log-Transformed Data -2.614

Standard Deviation of Log-Transformed Data 0.536

MVU Estimate of Median 0.0723

MVU Estimate of Mean 0.0833

MVU Estimate of SD 0.0458

MVU Estimate of Standard Error of Mean 0.0138

Lognormal Confidence Intervals

Confidence Lower Limit Upper Limit

Land's H 0.0683 0.111

Chebyshev (MVUE) 0.0525 0.114

Nonparametric Confidence Intervals

Confidence Lower Limit Upper Limit

Central Limit Theorem 0.0657 0.102

Jackknife 0.0645 0.103

Standard Bootstrap 0.067 0.1

Bootstrap-t 0.0673 0.107

Percentile Bootstrap 0.0665 0.101

BCA Bootstrap 0.0681 0.103

Chebyshev 0.0524 0.115

Modified (t) 0.0651 0.103

Adjusted CLT 0.063 0.104
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I Univariate Descriptive Statistics for Datasets with No NDs

Date/Time of Computation 8/14/2009 9:07:17 AM

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\C Pond\Melals.wst

Full Precision OFF

Barium Chromium

Number of Observations 16 16
Number of Missing Values 0 0

Minimum Observed Value 0.0288 0.0066

Maximum Observed Value 0.0711 0.0311

Mean 0.052 0.0148

10% Percentile 0.0317 0.0072

15% Percentile 0.0336 0.00808

(01) 25% Percentile 0.0344 0.0091

(02) Median 0.0524 0.0128

(Q3) 75% Percentile 0.066 0.0177

90% Percentile 0.068 0.0227

95% Percentile 0.0689 0.0257

99% Percentile 0.0707 0.03

Standard Deviation 0.0147 0.00678

Variance 2.1736E-4 4.6009E-5

Median of Absolute Deviation (MAD) 0.0138 0.0042

MAD-/ 0.6745 0.0205 0.00623

Mean of Abs. Deviation (AD) Median 0.0129 0.00508

Mean of AD Median/0.6745 0.0191 0.00752

IOR / 1.35 0.0225 0.0075

Skewness -0.215 1.038

Kurtosis -1.577 0.666

CV 0.283 - 0.459



N. - = -

Univariate Descriptive Statistics for Datasets with NDs

Date/Time of Computation 1 8/14/2009 9:07:56 AM
User Selected Options

From File J:\l991\91-135\MON\LabData\2009\Ponds\Sludge\Scout\C Pond\Metals.wst

Full Precision jOFF

N Arsenic ]
Number of Observations 16

Number of Missing Values 0

Number of Detects 6

Number of Non-Detects 10

Percentage of Non-Detects 62.5% I
Minimum Observed Detected Value 0.005 1

Maximum Observed Detected Value 0.0231 1
Mean of Detected Values 0.0124

Median of Detected Values 0.0124

Standard Deviation of Detected Values 0.00613 I
MAD of Detected Values 0.00255

MAD / 0.6745 of Detected Values 0.00378

Skewness of Detected Values 0.984

Kurtosis of Detected Values -0.174

CV of Detected Values 0.495

(Q1) 25% Percentile (All Obs) 0.0127

(02) Median (All Obs) 0.0124 T
(Q3) 75% Percentile (All Obs) 0.02 1

90% Percentile (All Obs) 0.02 _ 1T
95% Percentile (All Obs) 0.0206

99% Percentile (All Obs) 0.0226



A I
Normal Q-Q Plotllrr Barium

0.0796

0.0753

0.0703

0.0653

0.0603

.2 0.0553

.• 0.0503

0

L.0) 0.0453

0

0.0403

0.0353

0.0303

0.0253

Barium W

n = 16

Mean = 0.052

Sd = 0.0147

Slope = 0.0148

Intercept = 0.052

Correlation, R = 0.96

Shapiro-Wilk Test

Exact Test Value = 0.899

Critical Val(0.05) = 0.887

Data Appear Normal

Approx. Test Value = 0.908

p-Value = 0.11

0.0203 r-
-2.12

Theoretical Quantiles (Standard Normal)



a
Normal Q-Q Plot fllthromium

0.0357

0.0337

0.0317

0.0297

0.0277

0.0257

0.0237

ChromiumW

n = 16

Mean = 0.0148

Sd = 0.00678

Slope = 0.00678

Intercept = 0.0148

Correlation, R = 0.957

Shapiro-Wilk Test

Exact Test Value = 0.915

Critical Val(O.05) = 0.887

Data Appear Normal

Approx. Test Value = 0.916

p-Value = 0.146
U)

0
I= 0.0217

• 0.0197

0
• 0.0177-

0
*• 0.0157-

0.0137-

0,0117-

0.0097

0.0077

0.0057

0.0037

0.0017
-2.12 -0.62 -0.12 0.38 0.88

Theoretical Quantiles (Standard Normal)
I



a A
Normal Excluding NDs C Plot for Arsenic Arsenic

0.0267 Total Number of Data = 16

Number treated as ND = 10
0.0254-

Max DL = 0.02

N=6

0.0234 Percent NDs = 63%

Mean = 0,0124

0.0214 Sd = 0.00613

Slope = -0.00254

0.0194 Intercept = 0.0124

Correlation, R = -0.379

0.0174 
Shapiro-Wilk Test

0 Exact Test Value = 0.750

w Critical Val(0.05) = 0.887
0.0154

QData Not Normal

Approx. Test Value = 0.748

o 0.0134-
V• • p-Value = 4.2729E-4

dDistribution Test Suspect

0.0114

0.0094

0.0074

0.0054

0.0034

0.0014
-2.12 -1.62 -1.12 -0.62 -0.12 0.38 0.88 1.38 1.88 2.38

Theoretical Quantiles (Standard Normal)



Ah
W Lognormal Excluding NDsIWQ Plot for Arsenic Arsenic V

Total Number of Data = 16

Number treated as ND = 10

Max DL = 0.02

N=6

Percent NDs = 63%

Mean = -4.496

Sd = 0.514

Slope = 0.545

Intercept = -4.496

Correlation, R = 0.97

Shapiro-Wilk Test

Exact Test Statistic = 0.693

Critical Value(O.05) = 0.887

Data Not Lognormal

Approx. Test Value = 0.689

p-Value = 6.9955E-5

Distribution Test Suspect

0

V

0

-0.62 -0.12 0.38 0.88

Theoretical Quantiles (Standard Normal)



a
Gamma Excluding NDs Q-.WIot for Arsenic

m

Arsenic W

Total Number of Data = 16

Number treated as ND = 10

Max DL = 0.0200000

n=6

Percent NDs = 63%

Mean = 0.0124

SD = 0,00613

k star = 4.039

Slope = 0.816

Intercept = 0.00252

Correlation, R = 0.969

Anderson-Darling Test

Critical Value(0.05) = 0.698

Data Appear Gamma Distributed

Distribution Test Suspect

U)
C
0

0)

.0
0)

L..
0)

Theoretical Quantiles (Standard Normal)



Confidence Intervals/Limits (CLs) for Datasets Without Non-Detects

Date/Time of Computation 8/14/2009 9:11:12 AM

User Selected Options

From File JJ:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\C Pond\Metals.wst

Full Precision [OFF

mber of Bootstrap Operations 2000

qw Confidence Coefficient 0,8

Barium

Number of Valid Observations 16

Number of Distinct Observations 16

Raw Statistics

Mean 0.052

Minimum 0.0288

5% Percentile 0,0288

10% Percentile 0.0231
1st Quartile 0.0344

Median 0.0524

3rd Quartile 0.066 {__
90% Percentile 0.068 f

95% Percentile 0.0689 -

Maximum( 0.0711

Standard Deviation 0.0147 F
MAD / 0.6745 0.0205 I

A ]OR / 1.35 0.0225

Normal Statistics
1% Percentile (z) 0.0177

5% Percentile (z) 0.0278

10% Percentile (z)j 0.0331
1st Quartile (z) 0.0421

Median (z) 0.052

3rd Quartile (z) 0.062

90% Percentile (z) 0.0709

95% Percentile (z) 0.0763

99% Percentile (z)f 0.0863

Normal Confidence Intervals

Normal Lower Limit Upper Limit

Student's t 0.0471 0.057

Gamma Statistics

k hat 12.18

Theta hat 0.00427

O nu hat 389.8

k star 9.939

Theta star 0.00524

MLE of Mean 0.052

MLE of Standard Deviation 0.0165

nu star 318



80% Percentile of Chisquare (2k)1 24.9

Gamma Confidence Intervals

Confidence Lower Limit Upper Limit

Approximate Gamma 0.0472 0.0578

Adjusted Gamma 0.0468 0.0584

Log-Transformed Statistics

Mean of Log-Transformed Data -2.998

Standard Deviation of Log-Transformed Data 0.306

MVU Estimate of Median 0.0498

MVU Estimate of Mean 0.0521

MVU Estimate of SD 0.0161

MVU Estimate of Standard Error of Mean 0.00403

Lognormal Confidence Intervals

Confidence Lower Limit Upper Limit

Land's H 0.0473 0.0584

Chebyshev (MVUE) 0.0431 0.0612

Nonparametric Confidence Intervals I
Confidence Lower Limit Upper Limit I

Central Limit Theorem 0.0473 0.0568

Jackknife 0.0471 0,057

Standard Bootstrap 0.0475 0.05657 _

Bootstrap-t 0.047 0.0567 j
Percentile Bootstrap 0.0475 0.0567

BCA Bootstrap 0.0471 0.0565

Chebyshev 0.0438 0.0603

Modified (t) 0.0471 0.0569

Adjusted CLT 0.0474 0.0566

Chromium

Number of Valid Observations 16

Number of Distinct Observations 16

Raw Statistics

Mean 0.0148

Minimum 0.0066

5% Percentile 0.0066

10% Percentile 0.0072

1st Quartile 0.0091

Median 0.0128

3rd Quartile 0.0177

90% Percentile 0.0227

95% Percentile 0.0257

Maximum 0.0311

Standard Deviation 0.00678

MAD / 0.67451 0.00623

IQR / 1.351 0.0075



Normal Statistics
________ -i

1% Percentile (z)1 -0.001
5% Percentile (z)1 0.00362

- F -i + I------
10% Percentile (z)1 0.00608

1st Quartile (z)1 0.0102
Median (z)1 0.0148

3rd Quartile (z) 0.0194

90% Percentile (z) 0.0235

95% Percentile (z) 0.0259 T
99% Percentile (z) 0.0306 j

Normal Confidence Intervals

Normal Lower Limit Upper Limit

Student'st 1 o0.0125 0o.17 _ T _
Gamma Statistics 1_______________I_____F__________

k hat 5.594_ _____ __________

Theta hat 0.00264
nu hat 179 _

k star 4.587

Theta star 0.00322

MLE of Mean 0.0148

MLE of Standard Deviation 0.0069 ._._I

nu starl 146.8 1___.t____
80% Percentile of Chisquare (2k) 12.45 I _ _

Gamma Confidence Intervals Lmt______ ____________ ______

Confidence Lower Limit Upper 0.01
Approximate Gamma 0.01 28 0.0173

Adjusted Gamma 0.0127 0.0176

Log-Transformed Statistics _ 1
Mean of Log-Transformed Data -4.307

Standard Deviation of Log-Transformed Data 0.439

MVU Estimate of Median 0.0134 . 1 _ 1
MVU Estimate of Mean 0.0147 _ _ _

MVU Estimate of SD 0.00665

MVU Estimate of Standard Error of Mean 0.00166

Lognormal Confidence Intervals F _

Confidence Lower Limit Upper Limit _ _

Land's H 0.0129 0.0176

Chebyshev (MVUE) 0.011 0.0185

Nonparametric Confidence Intervals

Confidence Lower Limit Upper Limit

Central Limit Theorem 0.0126 0.0169

Jackknife 0.0125 0.017

Standard Bootstrap 0.0127 0.0169

Bootstrap-t 0.0127 0.0175

Percentile Bootstrap 0.0127 0.017

BCA Bootstrap 0.013 - 0,0174 -





i Confidence Intervals Datasets with Non-Detects
Date/Time of Computation 8/14/2009 9:12:03 AM

User Selected Options I

From File J:\1991\91 -135\MON\Lab Data'2009\Ponds\Sludge\Scout\C Pond\Metals.wst

Full Precision OFF

nber of Bootstrap Operations 12000

Confidence Coefficient 0.8

Arsenic

General Statistics

Number of Valid Data 16

Number of Detected Data 6

Number of Distinct Detected Data 6

Minimum Detected 0.005

Maximum Detected 0.0231

Number of Non-Detect Data 10

Percent Non-Detects 62.50%

Minimum Non-detect 0.02

Maximum Non-detect 0.02

Raw Statistics

Mean of Detected Data 0.0124

SD of Detected Data 0.00613

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Likelihood Estimates (MLEs)

MLE Mean N/A

MLE Stdv N/A

Normal (MLE) Confidence Interval

Lower Limit Upper Limit

MLEAt) N/A N/A

Normal ROS Statistics

Mean of Normal ROS Data 0.0111

Stdv of Normal ROS Data 0.00507

Normal ROS Confidence Intervals
Lower Limit Upper Limit

ROS Student's t 0.00944 0.0128

Gamma ROS Statistics

k Star of Gamma ROS Data 9.933

Theta Star of Gamma ROS Data 0.00123 I _

Nu Star of Gamma ROS Data 317.9 _



Gamma intervals

Gamma Lower Limit I Upper Limit

ROS Approximate Gamma 0.0111 0.0136

ROS Adjusted Gamma 0.011 j 0.0137 2

NW Log-Transformed Statistics [
Mean of Log-Transformed Detected DataI -4.496

Stdv of Log-Transformed Detected Data 0.514
Mean of Lognormal ROS Dataj 0.0109

Stdv of Lognormal ROS Data 0.00467

Lognormal Confidence Intervals

Lognormal I Lower Limit Upper Lirnit

ROS Land's HI 0.00959 0.0129
ROS % Bootstrap 0.00945 0.0124

ROS BCA Bootstrapi 0.00963 0.0125

Kaplan Meier Distribution Free Statistics

Kaplan Meier Mean 0.011

Kaplan Meier Stdv 0.00431 6

Kaplan Meier SEM 0.00169

Nonparametric Confidence Intervals I
Nonparametric Lower Limit Upper Limit _

Kaplan Meier (t) 0.00878 0.0133
Kaplan Meier (z) 0.00888 0.0132 ___

Kaplan Meier % Bootstrap 0.009 0.0132

Kaplan Meier BCA Bootstrap 0.00913 0.0133

Kaplan Meier Chebyshev 0.00727 0.0148

Unable to Winsorize Data!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ I I _ _ I _ _ I_ _ __
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Univariate Descriptive Statistics for Datasets with No NDs

Date/Time of Computation 8/14/2009 9:24:03 AMvI

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\D Pond\Metals.wst

Full Precision OFF

Arsenic Barium TI
Number of Observations 14 14

Number of Missing Values 0 0

Minimum Observed Value 0.0161 0.0356

Maximum Observed Value 0.269 0.153

Mean 0.0641 0.0622
10% Percentile 0.0173 0.0361
15% Percentile 0.0192 0.0371

(01) 25% Percentile 0.0229 0.0437

(02) Median 0.0397 0.0537

(03) 75% Percentile 0,0682 0.0607

90% Percentile 0.114 0.0879 t
95% Percentile 0.177 0.107 __

99% Percentile 0.251 0.144

Standard Deviation 0.0672 0.0306

Variance 0.00452 9.3688E-4

Median of Absolute Deviation (MAD) 0.0197 0.00705
MAD 10-6745 0.0291 0.0105

Mean of Abs, Deviation (AD) Median 0.0371 0.018

Mean of AD Median/0.6745 0.0551 0.0266 I

IQR 0.0497 0.0226 -

IOR / 1.35 0.0368 0.0167 .L

Skewness 2.534 2.271

Kurtosis 7.007 5.926

CV 1.048 0.492



Univariate Descriptive Statistics for Datasets with NDs
i-

DalefTime of Computation 8114/2009 9:24:38 AM

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\D Pond\Metals.wst

Full Precision OFF

W Chromium

Number of Observations 14

Number of Missing Values 0

Number of Detects 9

Number of Non-Detects 5

Percentage of Non-Detects 35.71%

Minimum Observed Detected Value 0.0064

Maximum Observed Detected Value 0.724

Mean of Detected Values 0.118

Median of Detected Values 0.0092

Standard Deviation of Detected Values 0.244

MAD of Detected Values 0.0018

MAD / 0.6745 of Detected Values 0.00267

Skewness of Detected Values 2.399

Kurtosis of Detected Values 0.87

CV of Detected Values 2.073

(Q1) 25% Percentile (All Obs) 0.0078

(Q2) Median (All Obs) 0.0092

(03) 75% Percentile (All Obs) 0.02

90% Percentile (All Obs) 0.175

95% Percentile (All Obs) 0.413

99% Percentile (All Obs) 0.662



A
- ~ - -I m

w Normal Q-Q PIotMr Arsenic
Arsenic W

n=14

Mean = 0.0641

Sd = 0.0672

Slope = 0.0572

Intercept = 0.0641

Correlation, R = 0.811

Shapiro-Wilk Test

Exact Test Value = 0.679

Critical Val(0.05) 0.874

Data Not Normal

Approx. Test Value = 0.670

p-Value = 1.0757E-40'

0

(0

Theoretical Quantiles (Standard Normal)



a ai
w Normal Q-Q Plot75r Barium
0.176
0.172

0.152

0.132

C 0.112-
0'

U)

0 0.092
")

L.

0.072

0.052

0.032

0.012 -

-2.05

Barium

n= 14

Mean = 0.0622

Sd = 0.0306

Slope = 0.0273

Intercept = 0.0622

Correlation, R = 0.849

Shapiro-Wilk Test

Exact Test Value = 0.740

Critical Val(0.05) = 0.874

Data Not Normal

Approx. Test Value = 0.731

p-Value = 5.7878E-4

-0.55 -0.05 0.45 0.95

Theoretical Quantiles (Standard Normal)
2.39



Lognormal Q-Q Pllor Arsenic Arsenic

-0.75 
n = 14

Mean = -3.08

Sd = 0.786

-1.19 
Slope = 0.802

Intercept z -3.08

Correlation, R = 0.972

Shapiro-Wilk Test
-1.69

Exact Test Statistic = 0.946

Critical Value(0.05) 0.874

Data Appear Lognormal

U/ -2.19 
Approx. Test Value 0.946

O p-Value 0.481

0 •
.5-2.69
0
0)

o -3.19-

-3.69 -

-4.19

-4.69

-2.05 -1.55 -1.05 -0.55 -0.05 0.45 0.95 1.45 1.95 2.39

Theoretical Quantiles (Standard Normal)



0 a
Lognormal Q-Q PloTfor Barium

-1.6--1,63 -

-1.83-

-2.03-

-2.23-

0
S-2.43

(U

o -2.63

- 2.83

0-

-3.03-

ar

aY

61]

to]

0a01]

a]

a]

a]

a]

Barium w
n=14

Mean z -2.858

Sd = 0.391

Slope:= 0.386

Intercept = -2.858

Correlation, R = 0.941

Shapiro-Wilk Test

Exact Test Statistic z 0.893

Critical Value(0.05) = 0.874

Data Appear Lognormal

Approx. Test Value = 0.889

p-Value = 0.0792

-3.23 -

-3.43 -

o-3.63-2 2.3!
.05 -1.55 -1.05

I I 1i

-0.55 -0.05 0.45 0.95

Theoretical Quantiles (Standard Normal)
1.45 1.95 2.39



0 a
Normal Excluding NDs Q-rPlot for Chromium

w

0.86

0.76

0.66

0.56

Chromiu111

Total Number of Data 14

Number treated as ND = 5

Max DL = 0.02

N=9

Percent NDs = 36%

Mean = 0.118

Sd = 0.244

Slope = 0.0281

Intercept = 0,118

Correlation, R = 0.108

Shapiro-Wilk Test

Exact Test Value = 0.444

Critical Val(0.05) = 0.874

Data Not Normal

Approx. Test Value = 0.431

p-Value = 3.7667E-7

U,

0

I-
0

0.46

0.36

0.26

0.16

0.06

-0.04

-0.14 `
-2.05 -1.55 -1.05 -0.55 -0.05 0.45 0.95

Theoretical Quantiles (Standard Normal)
1.45 1t95 2.39



a ah A
Lognormal Excluding NDs (M Plot for Chromium

0.50-

0.00 -

-0.50 -

-1.00-

-1.50

g -2.00

CU

-2.50
J2

.0

"0

0 -3.50

S

S

S

S

S

S

I I -

ChromiumW

Total Number of Data = 14

Number treated as ND = 5

Max DL = 0.02

N=9

Percent NDs = 36%

Mean = -3.923

Sd = 1.795

Slope = 1.546

Intercept = -3.923

Correlation, R = 0.806

Shapiro-Wilk Test

Exact Test Statistic = 0.720

Critical Value(0.05) = 0.874

Data Not Lognormal

Approx. Test Value = 0.716

p-Value = 3.8380E-4

-4.00 -I

-4.50 -

-5.00-

-5.50 -

(a

-6.00
-2.0I5 -1.55 -1.05 -0.55 -0.05 0.45 0.95

Theoretical Quantiles (Standard Normal)
1.45 1.95 2.39



A
w Gamma Excluding NDs Q-MIot for Chromium

u

Chromium W

Total Number of Data = 14

Number treated as ND = 5

Max DL = 0.0200000

n=9

Percent NDs = 36%

Mean = 0.118

SD = 0.244

k star = 0.341

Slope = 1.449

Intercept = -0.0361

Correlation, R = 0.974

Anderson-Darling Test

Critical Value(0.05) = 0.794

Data Not Gamma Distributed

C,
0

0)

0)

0)

0.24 0.34 0.44 0.54

Theoretical Quantiles (Standard Normal)



a V- Admk

NROS Estimated Normal M Plot for Chromium
0.89

0.81

0.71

0.61

0.51

ChromiW

n = 14

Mean = 0.0923

Sd = 0.206

Slope = 0.175

Intercept = 0.0923

Correlation, R = 0.809

Shapiro-Wilk Test

Test Value = 0.683

Critical Val(0.05) = 0.874

Data Not Normal

0

CU

0)

0

a"
O,

I-

0

0.41

0.31

0.21

0.11

0.01

-0.09

-0.19-

-0.29
-2.05 -1.55 -1.05 -0.55 -0.05 0.45 0.95

Theoretical Quantiles (Standard Normal)
1.45 1.95 2.39

I



I Confidence Intervals/Limits (CLs) for Datasets Without Non-Detects

Date/Time of Computation 8/14/2009 9:29:02 AM

User Selected Options I

From File I J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\D Pond\Metalswst

Full Precision OFF

ber of Bootstrap Operations 2000

Confidence Coefficient 0.8

Arsenic

Number of Valid Observations 14

Number of Distinct Observations 14

Raw Statistics

Mean 0.0641

Minimum 0.0161

5% Percentile 0.0161

10% Percentile 0.0173

1 st Quartile 0.0229

Median 0.0397

3rd Quartile 0.0682

90% Percentile 0.114

95% Percentile 0.177

Maximum_ 0.269

Standard Deviation 0.0672

MAD / 0.67451 0.0291

IQR / 1.35 0.0368

Normal Statistics

1% Percentile (z) -0.0922

5% Percentile (z) -0.0464

10% Percentile (z) -0.022

1 st Quartile (z) 0.0188

Median (z) 0.0641

3rd Quartile (z) 0.109

90% Percentile (z) 0.15

95% Percentile (z) 0.175

99% Percentile (z) 0.22

Normal Confidence Intervals

Normal Lower Limit Upper Limit

Student's t1 0.0399 0.0884

Gamma Statistics

k hat 1.647

Theta hat 0.0389

b nu hat 46.12

k star 1.342

Theta star 0.0478

MLE of Mean 0.0641

MLE of Standard Deviation 0.0554

nu star 37.57



80% Percentile of Chisquare (2k) 4.202

Gamma Confidence Intervals
_______ -I j U _______ U _______

Confidence Lower Limit Upper Limit

Approximate Gam 0.04 92 1 0.0893

Adjusted Gamma1 0.0478 0.0925

Log-Transformed Statistics

Mean of Log-Transformed Data -3.08

Standard Deviation of Log-Transformed Data 0.786

MVU Estimate of Median 0.0449

MVU Estimate of Mean 0.0609

MVU Estimate of SD 0.0514
MVU Estimate of Standard Error of Mean 0.0136

Lognormal Confidence Intervals

Confidence Lower Limit Upper Limit
Lan's 0.471 0.0923

Chebyshev (MVUE) 0.0306 0.0912

Nonparametric Confidence Intervals

Confidence Lower Limit Upper Limit

Central Limit Theorem 0.0411 0.0872

Jackknife 0.0399 0.0884

Standard Bootstrap 0.0421 0.062
Bootstrap-t 0.0454 0.122

Percentile Bootstrap 0,0424 0.0885

BCA Bootstrap 0.0472 0.0966

Chebyshev 0.024 0.104

Modified (t) 0.0419 0.0904

Adjusted CLTI 0.0324 0.0958

Barium

Number of Valid Observations 14

Number of Distinct Observations 13

Raw Statistics Mean 0.0622

Minimum 0.0356

5% Percentile 0.0356

10% Percentile 0.0361

1st Quartile 0.0437

Median 0.0537

3rd Quartile 0.0607

90% Percentile 0.0879S995% Percentile 0.107

Maximum 0.153

Standard Deviation 0.03061

MAD /0.6745 0.0105

IQR / 1.351 0.0167



Normal StatisticsI

1% Percentile (z) I_-0.00898
5% Percentile (z) 0.0119 _

10% Percentile (z) 0.023

1st Quartile (z) 0.0416

Median (z) 0.0622

3rd Quartile (z) 0.0829

90% Percentile (z) 0.101

95% Percentile (z) 0.113

99% Percentile (z) 0.133

Normal Confidence Intervals

Normal Lower Limit Upper Limit

Student's t 0.0512 0.0733

Gamma Statistics ht 6.29

Theta hat 0.00988!___

nuhat 176.3
k starl 4.994

Theta star 0.0125

MLE of Mean 0.0622 I
MLE of Standard Deviation 0.0278

nustar 139.8 1
80% Percentile of Chisquare (2k)I 13.43

Gamma Confidence Intervals

Confidence ILower Limit Upper Limit

Approximate Gamma 0.0538 0.0732

Adjusted Gamma 0.053 0.0745

Log-Transformed Statistics

Mean of Log-Transformed Data -2.858

Standard Deviation of Log-Transformed Data 0.391

MVU Estimate of Median 0.057

MVU Estimate of Mean 0.0616

MVU Estimate of SD 0.0245

MVU Estimate of Standard Error of Mean 0.00655

Lognormal Confidence Intervals

Confidence Lower Limit Upper Limit

Land's H 0.054 0.0726

Chebyshev (MVUE) 0.0469 0.0762

Nonparametric Confidence Intervals
Confidence ILower Limit Upper Limit

Central Limit Theorem 0.0517 0.0727

Jackknife 0.0512 0.0733

Standard Bootstrap 0.0522 0.0722

Bootstrap-t 0.0535 0.0849

Percentile Bootstrap 0.0526 0.0724
BCA Bootstrap 0.0546 0.0764





Confidence Intervals Datasets with Non-Detects

Date/Time of Computation 18/14/2009 9:29:45 AM

User Selected Options 1
From File IJ:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\D Pond\Metals.wst

Full Precision OFF

•bberof Bootstrap Operations .2000

Confidence Coefficient .8

Chromium

General Statistics

Number of Valid Data 14

Number of Detected Data 9

Number of Distinct Detected Data 8

Minimum Detected 0.0064

Maximum Detected 0.724 __

Number of Non-Detect Data 5

Percent Non-Detects 35.71%

Minimum Non-detect 0.02

Maximum Non-detect 0.02

Raw Statistics

Mean of Detected Data 0.118

SD of Detected Data 0.244

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Likelihood Estimates (MLEs)

MLE Mean -0.86

MLE Stdv 0.84

Normal (MLE) Confidence Interval

ILower Limit Upper Limit

MLE (t)l -1.163 -0.557 I

Normal ROS Statistics

Mean of Normal ROS Data 0.0923

Stdv of Normal ROS Data 0.206

Normal ROS Confidence Intervals

I Lower Limit Upper Limit

SROS Student's t 1 0.0179 0.167

Gamma ROS Statistics

k Star of Gamma ROS Data 0.273

Theta Star of Gamma ROS Data 0.421

Nu Star of Gamma ROS Data 7.65



Gamma Intervals

Gamma Lower Limit Upper Limit

ROS Approximate Gamma 0.0683 0.27

ROS Adjusted Gamma 0.0644 0.296

@r Log-Transformed Statistics

Mean of Log-Transformed Detected Data -3.923

Stdv of Log-Transformed Detected Data 1.795

Mean of Lognormal ROS Data 0.0814

Stdv of Lognormal ROS Data 0.198

Lognormal Confidence Intervals

Lognormal Lower Limit Upper Limit

ROS Land's H 0.0274 0.167

ROS % Bootstrap 0.0137 0.151

ROS BCA Bootstrap 0 .0306 0.201

Kaplan Meier Distribution Free Statistics

Kaplan Meier Mean 0.0787

Kaplan Meier Stdv 0.192

Kaplan Meier SEM 0.0544

Nonparametric Confidence Intervals _
Nonparametric Lower Limit Upper Limit

Kaplan Meier (t) 0.00522 0.152

Kaplan Meier (z) 0.00895 0.148

Kaplan Meier % Bootstrap 0.00878 0.149

Kaplan Meier BCA Bootstrap 0.00853 0.136

Kaplan Meier Chebyshev -0.043 0.2

Unable to Winsorize Data! I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ ._ _-_
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I Univariate Descriptive Statistics for Datasets with No NDs

Date/Time of Computalion 1811412009 9:36:03 AM

User Selected Options

From File I J:\1991\91-135\MON\Lab Dala\2009\Ponds\Sludge\Scout\E Pond\Metals.wst

Full Precision FOFF

Arsenic Barium

Number of Observations 33 33

Number of Missing Values 0 0

Minimum Observed Value 0.0045 0.0263

Maximum Observed Value 0.555 0.0846

Mean 0.173 0.0563

10% Percentile 0.0362 0.0405

15% Percentile 0.0548 0.0453

(Q1) 25% Percentile 0.0611 0.0492

(Q2) Median 0.128 0.0545

(03) 75% Percentile 0.217 0.0642

90% Percentile 0.406 0.0714

95% Percentile 0.446 0.0758

99% Percentile 0.531 0.0828

Standard Deviationl 0.142 0.0122

Variance 0.0202 1.4977E-4

Median of Absolute Deviation (MAD) 0.0694 0.0056

MAD /0.6745 0.103 0.0083

Mean of Abs. Deviation (AD) Median 0.102 0.00908

Mean of AD Median/0.6-745 0.151 0.0135

IOR 0.158 0.0154

IQR / 1.35 0.117 0.0114

Skewness 1.241 0.022

Kurtostsj 0.823 0.628 ____ ____ ____ 1____



I Univariate Descriptive Statistics for Datasets with NDs

Date/Time of Computation 18/14/2009 9:36:36 AM

User Selected Options I

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\E Pond\Metals.wst

Full Precision OFF

O !~Chromium

Number of Observations 33

Number of Missing Values 0

Number of Detects 20

Number of Non-Detects 13

Percentage of Non-Detects 39.39%

Minimum Observed Detected Value 0.0064

Maximum Observed Detected Value 0.0303

Mean of Detected Values 0.0122
Median of Detected Values 0.0104 __

Standard Deviation of Detected Values 0.0057

MAD of Detected Values 0.0021

MAD / 0.6745 of Detected Values 0.00311

Skewness of Detected Values 1.874

Kurtosis of Detected Values 2.443

CV of Detected Values 0.466

(01) 25% Percentile (All Obs) 0.00943

(02) Median (All Obs 0.0104

(03) 75% Percentile (All Obs) 0.02

90% Percentile (All Obs) 0.02

95% Percentile (All Obs) 0.02 _

99% Percentile (All Obs) 0.0269



a *b
Normal Q-Q Plot M5'r Arsenic Arsenic MW

n = 33

Mean = 0.173

Sd = 0.142

Slope = 0.136

Intercept = 0.173

Correlation, R = 0.929

Shapiro-Wilk Test

Exact Test Value 0.857

Critical Val(O.05) 0.931

Data Not Normal

Approx. Test Value = 0.857

p-Value = 3.3193E-4
U)
a

0

0.29
0

0.19

0

1.00 -0.50 0.00 0.50 1.00 1.50

Theoretical Quantiles (Standard Normal)
2.91



a Ah
Normal Q-Q PlotlWr Barium

0.095
0.095-

0.085

0.075

C 0.065
0

U)
.0
o 0.055-

")

L.

0 0.045

0.035

0.025

0.015
-2.50

Barium W

n =33

Mean = 0.0563

Sd = 0.0122

Slope = 0.0124

Intercept = 0.0563

Correlation, R = 0.989

Shapiro-Wilk Test

Exact Test Value = 0.985

Critical Val(O.05) = 0.931

Data Appear Normal

Approx. Test Value = 0.985

p-Value = 0.936

.1.00 -0.50 0.00 0.50 1.00 1.

Theoretical Quantiles (Standard Normal)



a
- Lognormal Q-Q P1o1 r Arsenic Arsenic V

0.37 n = 33

0.13 Mean = -2.12

Sd = 0.974

-0.37 Slope = 0.961

Intercept = -2.12

-0.87- 
Correlation, R = 0.962

Shapiro-Wilk Test

-1.37- 
Exact Test Statistic = 0.937

Critical Value(0.05) = 0.931

-1.87 
Data Appear Lognormal

Approx. Test Value = 0.937

.2 -2.37- p-Value = 0.0689

2 -2.87

0
0) -3.37-
L.

0 -3.87-

-4.37-

-4.87

-5.37-

-5.87

-6 .3 7 - I t I I

-2.50 -2.00 -150 -1.00 -050 000 050 1 00 1 50 9 nn 9 sn Q 1

Theoretical Quantiles (Standard Normal)



Normal Excluding NDs Q-M lot for Chromium Chromium D

0.0361 
Total Number of Data = 33

0.0336 -
Number treated as ND = 13

Max DL = 0.02

0.0316 
N = 20

Percent NDs = 39%

0.0296 Mean = 0.0122

0.0276 -
Sd = 0.0057

Slope = 0.00123

0.0256 
Intercept = 0.0122

Correlation, R = 0.209

0.0236

tw Shapiro-Wilk Test

O 0.0216 
Exact Test Value =0.856

0 Critical Val(0.05) = 0.931

0.0 Data Not Normal

o 0.0176 
Approx. Test Value = 0.856

G1 •p-Value = 3.1299E-4

a.
0) 0.0156

0

1.00 -0.50 0,00 0.50 1.00 1.50

Theoretical Quantiles (Standard Normal)



0
Lognormal Excluding NDs QM- PHot for Chromium ChromiumW

Total Number of Data = 33

Number treated as ND = 13

Max DL = 0.02

N =20

Percent NDs = 39%

Mean = -4.484

Sd = 0.393

Slope = 0.391

Intercept = -4.484

Correlation, R = 0.959

Shapiro-Wilk Test

Exact Test Statistic = 0.861

Critical Value(0.05) = 0.931

Data Not Lognormal

Approx. Test Value = 0.862

p-Value = 4.3193E-4

U)

0

U)

.0

0

I-

I.

0

-1.00 -0.50 0.00 0.50 1.00 1.50

Theoretical Quantiles (Standard Normal)



B
Gamma Excluding NDs Q-.P'Iot for Chromium

0.0351

0.0336-

0.0316-

0.0296-

0.0276-

0.0256-

0.0236

U)

a)

0 0.0216-

S.019

0 0.0176

a) 0.0156

0

%

Chromium W
Total Number of Data = 33

Number treated as ND = 13

Max DL = 0.0200000

n = 20

Percent NDs = 39%

Mean = 0.0122

SD = 0.0057

k star = 5.786

Slope = 1.039

Intercept = -4.352E-4

Correlation, R = 0.944

Anderson-Darling Test

Critical Value(0.05) = 0.744

Data Not Gamma Distributed

0.0136-

0.0116-

0.0096-

0.0076-

0.0056-

0.00361

0.0016
0.0015 0.0035 0.0055 0.0075 0.0095 0.0115 0N0135 0.0155 0.0175 0.0195 0.0215 0.0235 0.0255 0.0275 0.0295

Theoretical Quantiles (Standard Normal)

I



NROS Estimated Normal TQ Plot for Chromium ChromW

n =33

Mean = 0.012

Sd = 0.00517

Slope = 0.00498

Intercept = 0.012

Correlation, R = 0.938

Shapiro-Wilk Test

Test Value = 0.896

Critical Val(0.05) = 0.931

Data Not Normal

0

0.0186

0

"0 0.0136
o-
0

1.00 -0.50 0.00 0.50 1.00 1.

Theoretical Quantiles (Standard Normal)
2.91



a
w NROS Estimated Lognormal IL-Q Plot for Chromium

-3.09
-3.16

-3.36

-3.56

-3.76

-3.96

0} -4.16

0

-4.36

U)
0 -4.56-

0 -4.76

0

ChromjunlW

n = 33

Mean = -4.504

Sd = 0.41

Slope = 0.415

Intercept = -4.504

Correlation, R = 0.986

Shapiro-Wilk Test

Test Statistic = 0.984

Critical Value(0.05) = 0.931

Data Appear Lognormal

-4.96

-5.16

-5.36

-5.56

-5.76

-5.96
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Confidence Intervals/Limits (CLs) for Datasets Without Non-Detects

Date/TIime of Computation

User Selected Options

8/14/2009 9:42:48 AM

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\E Pond\Metals.wst

Full Precision OFF

umber of Bootstrap Operations 2000

Confidence Coefficient 0.8

Arsenic

Number of Valid Observations 33

Number of Distinct Observations 33

Raw Statistics
Mean 0.173

Minimum 0.0045

5% Percentile 0.023
10% Percentile 0.0362

1st Quartile 0.0611

Median 0.128

3rd Quartile 0.217

90% Percentile 0.406

95% Percentile 0.446

Maximum 0.555

Standard Deviation 0.142

MAD / 0.6745 0.103

IQR/1.351 0.117

Normal Statistics

1% Percentile (z) -0.158

5% Percentile (z) -0.0611

10% Percentile (z) -0.00945

1st Quartile (z) 0.0769

Median (z) 0.173

3rd Quartile (z) 0.269

90% Percentile (z) 0.355

95% Percentile (z) 0.407

99% Percentile (z) 0.504

Normal Confidence Intervals

Normal Lower Limit jUpper Limit

Student's t 0.14 0.205

Gamma Statistics

k hat 1.515

Theta hat 0.114

nuhat 100

k star 1.398

Theta star 0.124

MLE of Mean 0.173

MLE of Standard Deviation 0.146

nu star 92.26



8U% Percentile of (Jnisquare (2K)I 4.3b9

Gamma Confidence Intervals

Confidence Lower Limit Upper Limit

Approximate Gamma 0.145 0.212

S Adjusted Gamma 0.144 0.213

Log-Transformed Statistics

Mean of Log-Transformed Data -2.12

Standard Deviation of Log-Transformed Data 0.974

MVU Estimate of Median 0.118

MVU Estimate of Mean 0.189

MVU Estimate of SD 0.221

MVU Estimate of Standard Error of Mean 0.0368

Lognormal Confidence Intervals

Confidence I Lower Limit Upper Limit

Land's H 0.151 0.263

Chebyshev (MVUE) 0.107 0.271

Nonparametric Confidence Intervals

Confidence Lower Limit Upper Limit

Central Limit Theorem 0.141 0.205

Jackknife 0.14 0.205

Standard Bootstrap 0.142 0.204

Bootstrap-t 0.144 0.212

Percentile Bootstrap 0.143 0.206

BCA Bootstrap 0.144 0.207

Chebyshev 0.117 0.228

Modified (t) 0.141 0.206

Adjusted CLT 0.137 0.208

Barium

Number of Valid Observations 33

Number of Distinct Observations 31

Raw Statistics

Mean 0.0563

Minimum 0.0263

5% Percentile 0.0313

10% Percentile 0.0405

1st Quartile 0.0492

Median 0.0545

3rd Quartile 0.0642

90% Percentile 0.0714

95% Percentile 0.0758

Maximum 0.0846

Standard Deviation 0.0122

MAD / 0.67451 0.0083

IQR / 1.351 0.0114



r'ormal btatistics

1%Pretl() 0.0278F If
5% Percentile (z) 006

10% Percentile (z) 0.0406
1 st Quartile (z) 0.048

Median (z) 0.0563

3rd Quartile (z) 0.0646

90% Percentile (z) 0.072

95% Percentile (z) 0.0764

99% Percentile (z) 0.0848

Normal Confidence Intervals

Normal Lower Limit IUpper Limit

Student's t 0.0535 [0.0591
Gamma Statistics

k hat 20.18

Theta hat 0.00279

nu hat 1332

kstar 18.36

Theta star 0.00307
MLE of Mean 0.0563

MLE of Standard Deviation 0.0131

nustar 1212

80% Percentile of Chisquare (2k) 43.68

Gamma Confidence Intervals

Confidence Lower Limit Upper Limit

Approximate Gamma 0.0535 0.0594

Adjusted Gamma 0.0534 0.0595

Log-Transformed Statistics

Mean of Log-Transformed Data -2.902

Standard Deviation of Log-Transformed Data 0.234

MVU Estimate of Median 0.0549

MVU Estimate of Mean 0.0564

MVU Estimate of SD 0.0133

MVU Estimate of Standard Error of Mean 0.00232

Lognormal Confidence Intervals

Confidence Lower Limit Upper Limit

Land's H 0.0535 0.0597

Chebyshev (MVUE) 0.0512 0.0616

Nonparametric Confidence Intervals

Confidence Lower Limit Upper Limit

Central Limit Theorem 0.0536 0.059

Jackknife 0.0535 0.0591

Standard Bootstrap 0.0536 0.0589

Bootstrap-t 0.0536 0.059

Percentile Bootstrap 0.0536 0.059

BCA Bootstrap 0.0535 0.0588





Uonhldence Intervals Latasets witl Non-Detects

Date/Time of Computation 8/14/2009 9:43:23 AM

User Selected Options

From File J:\1991\91-135\MON\Lab Data\2009\Ponds\Sludge\Scout\E Pond\Metals.wst

Full Precision OFF

Aoueof Bootstrap Operations 2000
Confidence Coefficient 0.8

Chromium

General Statistics

Number of Valid Data 33

Number of Detected Data 20

Number of Distinct Detected Data 18

Minimum Detected 0.0064

Maximum Detected 0.0303

Number of Non-Detect Data 13

Percent Non-Detects 39.39%

Minimum Non-detect 0.02
Maximum Non-detect 0.02

Raw Statistics

Mean of Detected Data 0.0122

SD of Detected Data 0.0057

Maximum Likelihood Estimates (MLEs)

•IMLE Mean N/A

MLE Stdv N/A

Normal (MLE) Confidence Interval

Lower Limiti Upper Limit

MLE (t) N/A N/A

Normal ROS Statistics

Mean of Normal ROS Data 0.012

Stdv of Normal ROS Data 0.00517

Normal ROS Confidence Intervals

Lower Limit Upper Limit

ROS Student's t 0.0108 0.0132

Gamma ROS Statistics

k Star of Gamma ROS Data 9.155

Theta Star of Gamma ROS Data 0.00134

Nu Star of Gamma ROS Data 604.3

Gamma Intervals

Gamma Lower Limit Upper Limit

ROS Approximate Gamma 0.0114 0.0133

ROS Adjusted Gamma 0.0114 0.0133

Log-Transformed Statistics



Mean of Log-Transformed Detected Data1 -. 4-4.484

i r -i
Stdv of Log-Transformed Detected Data 0.393

Mean of Lognormal ROS Data 0.0119

Stdv of Lognormal ROS Data 0.00494

Lognormal Confidence Intervals

Lognormal Lower Limit Upper Limit

ROS Land's H 0.0109 0.013

ROS % Bootstrap 0.0108 0.013

ROS BCA Bootstrap 0.0109 0.0131

Kaplan Meier Distribution Free Statistics

Kaplan Meier Mean 0.0119

Kaplan Meier Stdv 0.00496

Kaplan Meier SEM 0.00104

Nonparametric Confidence Intervals

Nonparametric Lower Limit Upper Limit

Kaplan Meier (t) 0.0105 0.0132

Kaplan Meier (z) 0.0105 0.0132

Kaplan Meier % Bootstrap 0.0106 0.0132

Kaplan Meier BCA Bootstrap 0.0104 0.0131

Kaplan Meier Chebyshev 0.00953 [ 0.0142

Unable to Winsorize Data!
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Unified Soil Classification System

United States Department of Agriculture
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1. INTRODUCTION

This Construction Quality Assurance (CQA) Program has been developed to ensure the surface
impoundment cover system over B, C, D, and E Ponds is installed in a manner that ensures the
cover system will meet the applicable RCRA and NRC closure performance standards and is
protective of human health and the environment. This CQA program provides an outline of
inspection activities and responsibilities to ensure proper installation and performance of the cap
components.

2. CQA OFFICER

A third-party contractor, independent of the owner, operator, and Project Manager, will be
designated as the CQA Officer. The CQA Officer will be an Illinois Registered Professional
Engineer and will supervise, approve, and be responsible for all inspections, testing, and other
activities required in this program. The CQA Officer will be responsible for providing
documentation and as-built record drawings of completed construction and maintaining records of
the construction sequences throughout the capping project.

The CQA Officer may utilize one or more inspectors to assist with the various inspections and
testing to be conducted in the field. Any such inspector will work under the direct supervision of
the CQA Officer and will be properly trained and/or experienced as appropriate. If the CQA Officer
is unable to be present, he/she will designate a person who will exercise professional judgment in
carrying out the duties of a CQA Officer as the designated CQA Officer-in-absentia. At a
minimum, the CQA Officer will be on site at the start and end of major construction activities and
once per week during construction.

3. INSPECTION ACTIVITIES

The CQA Officer will be present to provide supervision and assume responsibility for performing
inspections of the following activities:

1. Site preparation work, including but not necessarily limited to:
a. Removal of fencing surrounding the ponds
b. Borrow area preparation
c. Installation of temporary roadways

2. Material stabilization and grading

3. Common fill installation

4. Installation of the geosynthetic clay liner (GCL)

5. Installation of the high density polyethylene (HDPE) cover

6. Installation of the composite drainage net (CDN)

7. Installation of the granular drainage/filter layer

8. Installation of the protective soil cover

Andrews Engineering, Inc.
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4. SAMPLING PLAN

A sampling plan will be implemented as part of the CQA Program for all construction activities.

The CQA Officer will review all specifications and requirements for the manufactured items used
and will approve all materials based on satisfaction of their individual specification. Furthermore,
he/she will ensure that proper construction and installation methods are used.

Below is a listing of tables summarizing the minimum sampling frequencies for the various cap
components.

Facility Component Sample Program Location

Material Stabilization and Grading Table 1

Common Fill Table 2

Anchor Trenches Table 3

Geosynthetic Clay Liner Table 4

HDPE Geomembranes Table 5

Geocomposite Drainage Layer Table 6

Granular Drainage/Filter Layer Table 7

Protective Soil Layer Table 8

Surface Water Control Structures Table 9

All tables are included at the end of this CQA Program.

Additional testing and sampling may be required at the discretion of the CQA Officer if in his/her
judgment it is necessary to ensure proper materials usage and construction procedures set forth
by Federal and State Regulations.

5. CONSTRUCTION MEETINGS

The CQA Officer may hold meetings prior to, and during, construction to ensure:

* Proper construction techniques are utilized

* Project staff understand the specifications and plans

o Proper handling of deviations from the plans necessitated by site-specific field
conditions

* Review of the appropriate chain-of-command is used if unsuitable work is discovered

Meetings should be held with all Contractors and Honeywell representatives involved with the
project to discuss their individual responsibilities.

Andrews Engineering, Inc.
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6. DOCUMENTATION

6.1 Daily Summary Report

A daily summary report, prepared by or under the direct supervision of the CQA Officer during
each day of activity, will contain, at a minimum:

1. The date

2. A summary of the weather conditions

3. A summary of locations where construction is occurring

4. Equipment and personnel on the project

5. A summary of any meetings held and attendees

6. A description of materials used and references or results of testing and documentation

7. The calibration and recalibration of test equipment

8. The daily inspection report from each inspector

6.2 Daily Inspection Reports

Each construction inspector will complete a daily inspection report containing:

1. The location of inspection

2. The type of inspection

3. The procedure used

4. Test data

5. Acceptable limits for construction testing analysis

6. In the event of unsuitable materials or construction techniques, documentation
regarding corrective action taken and causes for the incongruity

7. Results of the activity

8. Personnel involved in the inspection and sampling activities

9. The signature of the inspector

References may be made to other documents in order to preclude redundant reporting of
information. Multiple inspectors may collaborate and complete a single inspection report
summarizing their activities. If deemed appropriate by the CQA Officer, the Daily Summary Report
and Daily Inspection Report(s) may be combined into a single daily report.

6.3 Photographic Records

Photographs will be used as tools to document the progress and acceptability of the work and
may be incorporated into a daily summary report, a daily inspection report, and/or the construction
acceptance report. Each photograph will be identified with:

1. The date and time

2. The name of the photographer

Andrews Engineering, Inc. 3 Honeywell Pond Closure
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3. Identification on a map showing the approximate photographer location and direction
of the photograph

6.4 Acceptance Report

Upon completion of the construction of the RCRA cover, the CQA Officer will submit a
construction acceptance report to the Illinois EPA and Honeywell. At a minimum, the construction
acceptance report will contain:

1. A certification by the CQA Officer the cover has been constructed in accordance with
the engineering design.

2. Documentation of any changes to the design made during construction.

3. All daily summary and inspection reports.

4. Documentation of materials used during construction.

5. Documentation of testing as required by this CQA plan.

6. Copies of waste manifests and/or bills of lading for materials sent off-site for disposal.

7. As-built record drawings.

7. WASTE DISPOSAL

Waste generated during construction activities will be managed at an authorized facility.
Documentation of waste management, such as manifests, bills of lading, etc., will be included in
the construction acceptance report.

8. MATERIAL STABILIZATION

During material stabilization activities, the CQA Officer will be present and will ensure:

1. The proper mix of binder is utilized

2. Proper techniques for tracking the extent of stabilized material are used

3. Stabilized material has the required strength

4. Final elevation and grades of stabilized material

Samples of the material/binder mix will be obtained at the frequency identified in Table 1.

If an uncured sample is obtained, in a location next to the pond from which it was obtained, the
sample will be allowed to cure at approximately the same conditions as the material in the ponds.

If a cured sample is obtained, the location where the sample was obtained will be backfilled with
concrete and/or cement and will be noted on the record drawings.

A topographic survey of the top of the stabilized material will be conducted. The stabilized material
finished surface will be surveyed on a spacing, which should not exceed 25-feet in any ordinate
direction.

Andrews Engineering, Inc. 4 Honeywell Pond Closure
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9. COMMON FILL

The CQA Officer will be present during all phases of the common fill construction to ensure:

1. Uniformity of coverage by compaction equipment

2. A minimum of six inches of clean soil is placed as the top layer of common fill

3. The final top surface of common fill is smooth

4. Use of methods to bond successive lifts together is appropriate

5. Contemporaneous placement of protective covering to prevent drying and desiccation,
where necessary

6. Prevention of the placement of frozen material or the placement of material on frozen

ground

7. Prevention of damage to completed sections

8. Construction only proceeds during favorable climatic conditions

The material will be placed in thin lifts (8-inch loose max.), worked to ensure proper lift binding and
homogeneous moisture and density and then thoroughly recompacted. Each lift is to receive a
minimum of two complete passes of the soil compactor prior to placing additional material.

The common fill will be protected from freezing and desiccation during and after construction. If
necessary, this may be achieved by applying a random soil layer of sufficient thickness to provide
protection. Additional moisture may also be added. Plastic sheeting or other appropriate coverings
may also be used in lieu of, or in addition to, the above methods, as necessary, to protect against
desiccation.

If moisture is added to the soil to increase water content, then water will be uniformly applied to
the soil. The soil will be allowed to absorb the water throughout the particles before being re-
compacted. Double handling may be necessary or water added to the material source prior to
excavation.

Minimum testing of the common fill will be according to the sampling schedule presented in Table
2. Test results will meet the limits shown or the deficiency will be corrected.

In addition to the laboratory testing, it will be equally important to continually perform visual
inspections of the common fill material during construction. The inspections should ensure:

1. The thickness of each lift is no more than 8 inches loose

2. The adequacy of the binding between lifts

3. Compaction is occurring uniformly across the lift

4. The finished grade conforms to the design grades and lines

If the inspection reveals a deficiency, the Contractor will be promptly notified and corrective action
taken. In addition, the deficiency location and corrective action taken will be noted on the daily
inspection report. If additional testing is warranted in the area of the nonconformity then it will be
completed and/or the suspect soil recompacted or removed and replaced as appropriate to
acceptable limits.
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All cover placement activities will be conducted to promote drainage to the extent possible.
Protection of the common fill from erosion due to run-on and runoff will be maintained at all times,
as practicable.

A topographic survey of the top of the common fill will be conducted to ensure design elevations
have been met. The common fill finished surface will be surveyed on a spacing that should not
exceed 25 feet in any ordinate direction. The surface grades will be considered acceptable if the
grades when compared to the design grades yield a difference of no greater than ±0.1 foot.

10. ANCHOR TRENCH

The anchor trench dimensions are specified in the design plans. The location will be marked
prior to excavation. The anchor trench will be surveyed and visually inspected for proper
dimensions, location, and roundness or corners prior to geosynthetic deployment.

No loose soils will be present in the anchor trench. Corners of the anchor trench shall be
rounded to minimize the potential for damage to the synthetic materials.

Prior to deployment of geosynthetics, the base of the anchor trench will be surveyed at 25-foot
intervals.

After deployment of the geosynthetic materials, the anchor trench shall be filled in lifts and
compacted as specified.

11. GEOSYNTHETIC CLAY LINER

11.1 Manufacturing

The GCL manufacturer will provide the CQA Officer with a written certification signed by a
responsible party that the materials actually delivered have properties that meet or exceed all
property values guaranteed for that type of GCL. The CQA Officer will examine all manufacturer
certifications to ensure that the property values listed on the certifications meet or exceed those
specified for the particular type of GCL.

11.2 Labeling

The GCL manufacturer will identify all rolls of GCL with the:

* GCL manufacturer's name

* Product identification

* Lot number

• Roll number

* Roll weight

" Roll dimensions (length and width)

In addition, if any special handling of the GCL is required, it will be so marked on the top surface
(e.g., "This Side Up").
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11.3 Shipment and Storage

During shipment and storage, the GOL will be protected from ultraviolet light exposure,
precipitation or other inundation, mud, dirt, dust, puncture, cutting, or any other damaging or
deleterious conditions.

A visual inspection of each roll will be made during unloading to identify any damaged packaging.
Rolls with damaged packaging will be marked, the packaging repaired, and the roll set aside for
further inspection.

Rolls of GCL will be stored in a level, dry, and well-drained area away from high traffic areas. All
rolls and accessory bentonite will be covered with plastic sheeting until installation. The GCL will
not be exposed to precipitation.

Any deviation from the above requirements will be reported to the CQA Officer and Project
Manager.

11.4 Conformance Testing

11.4.1 Tests

Upon delivery of the rolls of GCL, the manufacturer shall provide results of quality control tests
listed in Table 4. The CQA Officer will ensure that samples are removed and forwarded to the
geosynthetic CQA laboratory for testing to ensure conformance to both the design specifications
and the guaranteed properties provided by the manufacturer. The GCL material shall conform to
the properties described in Table 4.

11.4.2 Sampling Procedures

Samples will be taken across the entire width of the roll. Unless otherwise specified, samples will
be three feet long by the roll width. The CQA Officer will mark the machine direction on the
samples with an arrow. Samples will be taken at the rate specified in Table 4.

11.4.3 Test Results

The CQA Officer will examine all results from laboratory conformance testing and will report any
non-conformance to the Project Manager.

11.4.4 Conformance Test Failure

When a sample fails a conformance test conducted by the geosynthetics CQA laboratory, the
following procedures will apply:

" The manufacturer will replace the roll of GCL that is in non-conformance with a roll that
meets specifications.

" The installer will remove conformance samples for testing by the geosynthetics CQA
laboratory from the closest numerical roll on both sides of the failed roll. These two
samples must conform to the specifications. If either of these samples fail, the two
numerically closest untested rolls on both sides of the failed sample will be tested by
the geosynthetics CQA laboratory. These four samples must conform to the
specifications. If any of these samples fail, every roll of GCL on site, and every
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subsequently delivered roll that is from the same supplier, must be tested by the
geosynthetics CQA laboratory for conformance to the specifications.

The CQA Officer will document actions taken in conjunction with conformance test failures.

11.5 Surface Preparation

The subgrade shall be fine-graded to fill in all voids or cracks and then smooth-rolled to provide
the best practicable surface for the GCL, eliminating all protrusions extending more than one-half
inch from the surface.

The installer will certify in writing that the surface on which the GCL will be installed is acceptable.
The certificate of acceptance will be given by the installer to the CQA Officer prior to the CQA
Officer inspecting the area.

The CQA Officer will thoroughly inspect the common fill surface on which the GCL is to be placed
prior to installation. The inspector will concentrate on the following and completion of any
corrective action required:

1. The surface of the common fill cover will be inspected and surveyed, ensuring the
grades and lines are consistent with those on the design plans.

2. The surface will be examined to ensure all rocks, roots, animal burrows, litter,
construction debris, and/or undesirable objects that could weaken the support of the
GCL or puncture it are not present.

3. All depressions will be filled and raised areas corrected.

4. All desiccation- cracks larger than one-quarter inch will be corrected as necessary to
ensure proper performance of the common fill earthen cover.

5. No vegetative growth will be present.

6. The common fill earthen cover will be free from chemicals (e.g. solvents, antifreeze,
and crankcase and hydraulic oil resulting from construction).

7. All common fill cover grade change intersections will be rounded to prevent undue
stresses on the GCL cover.

8. All common fill cover surfaces are firm and have not been wetted excessively in local
areas in the period preceding the GCL installation.

9. The common fill will be free of ice or standing water.

10. The common fill will be free of any other foreign material that could contact the GCL.

The CQA Officer will certify acceptance of the common fill subgrade prior to GCL placement.

After the supporting materials have been accepted by the CQA Officer, he/she will continue to
inspect the base for any change in the supporting materials condition that may require repair
work.

11.6 Handling and Placement

The installer will handle all GCL in such a manner as to ensure it is not damaged in any way, and
the following will be complied with:
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o On slopes, the GCL shall be placed so that seams are parallel to the direction of the
slope. Shingle ends of panels in the direction of the grade.

* In the presence of wind, all GCL will be weighted with sandbags or the equivalent.
Sandbags will be installed during placement and will remain until replaced with
protective cover soils, geomembrane, or waterproof tarpaulin.

* The GCL will be kept continually under tension to minimize the presence of wrinkles.

" If in-place, special care must be taken to protect other materials from damage, which
could be caused by the cutting of the GCL. The GCL should be cut using a utility blade
in a manner recommended by the manufacturer.

" During placement of the GCL, care will be taken not to entrap stones or moisture in the
GCL. Care will be taken not to walk on or drag equipment across the exposed GCL.

* A temporary geosynthetic slip sheet may be used to reduce friction damage during
placement.

* A visual examination of the GCL will be carried out over the entire surface after
installation, to ensure that no potentially harmful foreign objects are present.

* Only as much GCL shall be deployed as can be covered at the end of the day with a
geomembrane or temporary waterproof tarpaulin. GCL shall not be left uncovered
overnight. If GCL is hydrated when no confining stress is present, it may require
replacement of the hydrated material based on observations of the CQA Officer,
Project Manager, and consultation with the supplier.

The CQA Officer will note any noncompliance and report it to the Project Manager.

11.7 Anchorage

At the top of slope, the GCL will~be placed in an anchor trench or an equivalent runout design
will be utilized. If an anchor trench is utilized, the requirements of Section 10 will be followed. If
an anchor trench is used, the GCL will cover the entire floor of the trench but will not extend up
the rear of the trench wall.

11.8 Seams

Longitudinal seams will be overlapped at a minimum of six inches. If the GCL is manufactured
with a grooved cut in the nonwoven geotextile, then no bentonite enhanced seam is required. If
the GCL does not have a grooved cut in one of the nonwoven geotextiles in the longitudinal
overlap, then bentonite enhanced seams are required.

End-of-roll seams ends will be overlapped a minimum of 24 inches. All end-of-roll seams require

bentonite-enhanced seams.

Bentonite-Enhanced Seams

To construct a bentonite-enhanced seam, the following procedure will be used.

1. A continuous bead of granular bentonite will be applied along the underlying panel
edge at a zone defined by the edge of the underlying panel and the 6-inch overlap line.

2. Granular bentonite will be applied at a minimum of one-fourth pound per lineal foot.
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11.9 Repair

Any holes or tears in the GCL will be repaired as follows:

A patch made from the same GCL will be placed over the damaged area no closer than 12
inches (300 mm) from any edge. Granular bentonite or mastic will be applied around the
damaged area prior to placement of the patch. An adhesive may be used to affix the patch in
place. The patch will be sandbagged into position until it is covered by the overlying
geomembrane. Should any tear exceed 10 percent of the width of the roll, that roll will be
removed and replaced.

Care will be taken to remove any soil, or other material, that may have penetrated the torn GCL.
The CQA Officer will observe any repair.

11.10 Care After Placement

After placement, soft-soled shoes shall be used when walking upon the GCL. Lightweight, low
ground pressure vehicles (i.e., 4-wheel all-terrain vehicles or similar) may be used to facilitate
installation of the geomembrane above the GCL.

12. GEOMEMBRANE COVER

12.1 Surface Preparation

The CQA Officer will thoroughly inspect the GCL surface on which the geomembrane is to be laid.
The inspector will concentrate on the following and completion of necessary corrective actions:

1. The GCL will have been installed in accordance with design parameters.

2. The GCL will not be hydrated. If the GCL is hydrated, the procedures in Section 11.6
will be followed.

In conjunction with the monitoring activities described above, the CQA Officer will implement the
sampling program summarized in Table 5.

12.2 Panel Layout Plan

Prior to any geomembrane cover installation, the installer will provide the CQA Officer a panel
layout plan for the specific area included in his construction bid. The geomembrane cover will be
installed on top of the GCL in accordance with the drawings, specifications, and manufacturer's
instructions by persons experienced in similar cover installation. Furthermore, the geomembrane
cover will be installed in accordance with the installer's panel layout plan and as it may be revised
with the approval of the CQA Officer and Project Manager to suit field conditions at the time of
installation.

12.3 Field Seaming

All field seaming will be in accordance with the manufacturer's specifications. Any necessary
revisions during installation will be reflected on the record "as-built" drawings.

Geomembrane bonding will use fusion welding when possible and extrusion welding as a
secondary means. Fusion welding will typically consist of applying dynamic energy, heat and/or
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extrudate between two overlapped panels. This will allow a bonding of the extrudate with the. panel material, or panel-to-panel, providing a homogenous mass along the area of the seam.
Extrusion welding may be similar to fusion welding but typically lacks the dynamic energy.

Equipment used to bond the geomembrane will be equipped with monitors capable of providing
instantaneous temperature readings regarding the zone of contact. This will allow the operator to
manually or automatically alter the bonding process to ensure integrity based on changes in
environment.

The quality control aspects of the actual geomembrane cover installation will include, but not
necessarily be limited to:

1. Inspection of the procedures and adequacy used for cleaning and/or drying the
surfaces of the geomembrane to be seamed

2. Monitoring of the temperature and speed of welding

3. Only smooth-soled shoes will be allowed on the geomembrane cover

4. No vehicles will be allowed directly on the geomembrane cover

The quality assurance aspects of the actual geomembrane cover installation will include, but not
necessarily be limited to:

1. Test welds on scrap geomembrane cover materials will be produced by each seamer
at least twice daily, in the early morning and afternoon, under the same conditions as
production seaming to verify conditions are adequate.

* 2. All field seams will be pressure or vacuum tested over their full length.

3. Samples of actual field seams will be tested on an average basis of at least once every
500 feet of seam length by sample removal and laboratory testing for bonded seam
strength and peel adhesion. The test results will be considered acceptable if they meet
or exceed the minimum values indicated in Table 5. (Patches will be welded over holes
created by sampling.)

4. Inadequate seams will be cut out and rewelded or an additional layer of cover will be
welded over the suspect seam.

5. Documentation of the location of each panel, sample point, repaired areas and the test
results.

Using the above-mentioned procedures and others that may be required or deemed appropriate
by the CQA Officer, upon completion of the geomembrane installation, he will exercise
professional judgment to certify that:

1. The bedding material contained no undesirable objects.

2. The placement plan has been followed.

3. The anchor trench and back-fill were constructed to prevent damage to the
geomembrane.

4. All tears, rips, punctures, and other damage were repaired.

5. All geomembrane seams were properly constructed and tested in accordance with the
manufacturer's specifications.
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13. GEOCOMPOSITE DRAINAGE LAYER

A double-sided geotextile composite will be used as a drainage layer over the HDPE. The
geocomposite drainage layer will have a minimum hydraulic transmissivity of 9x1 0 4 m2/s.

The geocomposite will be made of polyethylene materials and a geotextile (filter fabric) adhered to
its sides to facilitate improved slope stability and separation from overlying materials.
Manufacturer testing will be in accordance with Table 6. Installation will be in accordance with
recommendations of the manufacturer as approved by the CQA Officer and Project Manager.

The finished surface of the geocomposite drainage layer will be surveyed on a spacing, which
should not exceed 25 feet in any ordinate direction. The purpose of this survey is to establish the
elevation of the bottom of the granular drainage layer.

14. GRANULAR DRAINAGE/FILTER LAYER

A granular drainage/filter layer will be provided above the CDN. Before use, the source of the
granular drainage/filter layer will be sampled under the supervision of the CQA Officer for the
parameters listed in Table 7. Additional sampling will be performed as the material is received,
ensuring continued satisfaction of the specifications. Care should be taken to avoid contamination
of the granular drainage material with soil during stockpiling operations.

The granular drainage layer will be placed (not dropped) using a low-ground pressure crawler end
loader or dozer. A uniform 12-inch (min.) thickness of granular material will be placed in one lift.

Operation of equipment on the granular drainage layer will be kept to a minimum. Movement of
machinery will be done in straight lines with no sudden turns, starting, or stopping.

A comparison of elevations of the top of the CDN and top of granular drainage/filter layer surface
will be used to verify the thickness of the drainage layer. Drainage layer thickness will be
measured at least every 25 feet horizontally, and at major grade breaks, and 12-inch (min.)
normal to the liner surface.

Construction of the granular drainage/filter layer will be monitored by the CQA Officer to:

1. Exercise professional judgment to certify that all materials used for the granular
drainage layer meet the required size and hydraulic conductivity requirements.

2. Certify materials used for the granular drainage layer are placed in accordance with
the design plans.

3. Certify the granular drainage layer is a minimum of 1-foot thick.

15. PROTECTIVE LAYER

The final protective layer will consist of a minimum of 24 inches of clean soil. The lower 18 inches
of soil should be a free draining soil and slightly compacted as necessary to hold the soil in place
and resist erosion. The remaining 6 inches should not be compacted and should be the best
readily available soil for supporting vegetation. The thickness of the final protective layer should
be documented by comparing the finished elevation of the granular drainage layer with the final
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surface. Upon installation of the granular drainage/filter layer, a minimum of 24 inches of final
protective cover must be placed. The minimum thickness of the final protective layer will be placed
as soon as possible after placement of the granular drainage layer.

Loams of the USDA soils classification system or USCS classes GM, GC, SM, SC, ML, and CL
are all considered suitable protective soils. The final protective layer may include soils from offsite
sources and compost.

The finished surface of the final cover system will be surveyed on a spacing that should not
exceed 25 feet in any ordinate direction. The minimum required thickness of protective soil is 24
inches. There will be no tolerances for thicknesses less than 24 inches.

Construction of the protective soil layer will be monitored by the CQA Officer to:

1. Exercise professional judgment to certify that materials used for the protective soil
layer are of the proper type.

2. Certify the protective soil layer is a minimum of 24 inches thick.

16. VEGETATIVE COVER

Finalized areas will be prepared and seeded as soon as practicable to prevent deterioration.
Composite soil sample testing may be done to determine the amount of lime and/or fertilizer
needed. Seed will typically be incorporated into the upper surface of the final protective layer
using a disk or harrow or by using hydroseeding techniques. The seed mixture selected must be
amenable to the soil quality/thickness, slopes and moisture/climatological conditions that exist
without the need for continued maintenance and with minimal potential for root penetration into
the low permeability layer. It will also be consistent with an "open space" post-capping land use.
Fertilizer, lime, and mulch should be used at rates necessary to establish proper growth of the
seed.

Landscaping or seeding professionals knowledgeable of Massac County's climatological
conditions may be consulted in determining necessary soil amendments and application rates
based upon specific seasonal conditions at the time of closure. As a guide, the design procedures
and specifications presented in the Illinois Urban Manual or Procedures and Standards for Urban
Soil Erosion and Sediment Control in Illinois may be utilized.

Mulch consisting of straw, jute, and/or wood excelsior will be used as necessary to hold the seed
in place and conserve moisture.

The CQA Officer will monitor seeding activities and record the amount of seed and amendments
(lb/acre) and the boundaries of seeded areas on the as-built drawings.

17. SURFACE WATER CONTROL STRUCTURES

The CQA Officer will monitor installation of surface water control structures, such as ditches,
culverts, and sediment control devices to ensure design specifications are met.

As shown in Table 9, ditches cross sections and slopes will be surveyed at 50-foot intervals. Any
deviations from the design plans will be noted on the as-built drawings with appropriate

Andrews Engineering, Inc. 13 Honeywell Pond Closure
\\aeei1•obs\1991\91-135\DOC\10\Ponds\Closureppliation\CQA\CQA Plan--11-9-2010.docx Construction Quality Assurance Plan (November 2010)



calculations showing the hydraulic carrying capacity remains sufficient. Ditches will be completed
with appropriate erosion control coverings as soon as practicable.

The CQA Officer will monitor construction of the surface water control structures to:

1. Certify the structures meet the design slopes

2. Certify the structures meet the design depth and width

18. EXCEPTIONS

The CQA Officer shall have the authority to modify the design shown on the plans based upon
unexpected conditions encountered in the field. Small changes or modifications are historically
required on any construction job of this size. Accordingly, any changes or modifications will be
incorporated into the Construction Acceptance Report and/or record drawings. Calculations,
supporting discussion, etc. shall also be included in the Construction Acceptance Report to
validate the adequacy of the changes in relation to the original design.
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0 HONEYWELL IbISRNATIONAL INC.
Metroas Works

POND CLOSURE PLAN
CQA PLAN

TABLE 1 - MATERIAL STABILIZATION AND GRADING

0

TEST/PROCEDURE TEST METHOD MINIMUM FREQUENCY ACCEPTABLE VALUES

Unconfined Compressive Strength ASTM D5102 1 per 5,000 yd 3
(minimum 2 per pond) 25 psi @ 28 days (mi.)

Survey Line and Grade Control 25-foot intervals and at major grade breaks NA

Survey Location of Cured Sludge All Cured Sample Locations NA
Samples
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HONEYWELL II RNATIONAL INC.
Metro•Ws Works

POND CLOSURE PLAN
CQA PLAN

TABLE 2 - COMMON FILL

TESTIPROCEDURE TEST METHOD MINIMUM FREQUENCY ACCEPTABLE VALUES

Modified Proctor Moisture Density ASTM D1557 1 per 10,000 yd 3  NA
or soil change

In-Place Density and Moisture ASTM D6938 2 per lift per acre Density: 85% of optimum (mi.)
Moisture: 1 - 5% above optimum

Survey Line and Grade Control 25-foot intervals and at major grade breaks ± 0.1 foot compared to design grades
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HONEYWELL II RNATIONAL INC.
Metro l•s Works

POND CLOSURE PLAN
CQA PLAN

TABLE 3 - ANCHOR TRENCHES

TEST/PROCEDURE MINIMUMFREQUENCY II Ac EPTABLE VALUES

Survey Line and Grade Control 25-foot intervals NA

Visual Inspection of Trench Corners Continuous Rounded Corners

Honeywell International Inc. Page 1 of 1
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HONEYWELL INTRNATIONAL INC.
MetrojW Works

POND CLOSURE PLAN
CQA PLAN

TABLE 4 - GEOSYNTHETIC CLAY LINER (GCL)

TEST/PROCEDURE TEST METHOD TEST FREQUENCY ACCEPTABLE VALUES

Bentonite (as received)

Swell Index ASTM D5890 1 per 50 tons 24 ml/2g (min)

Fluid Loss ASTM D5891 1 per 50 tons 18 ml (max.)

Geotextiles (as received)

Mass Per Unit Area (nonwoven) ASTM D5261 1 per 25,000 yd 2  5.8 oz/yd 2 (min.)

Mass Per Unit Area (nonwoven composite) ASTM D5261 1 per 25,000 yd 2  5.9 oz/yd 2 (min.)

GCL (as manufactured)

Mass of Bentonite Per Unit Area ASTM D5993 1 per 40,000 ft2  0.75 lb/ft2 (min.)

Moisture Content ASTM D5993 1 per 5,000 yd 2  20 - 40%

Tensile Strength ASTM D6768 1 per 200,000 ft2  25 lb/in (min.)

Peel Strength ASTM D6496 1 per 40,000 ft2  3 lb/in (min.)

Permeability ASTM D5887 1 per week 5 x 10.9 cm/sec (max.)

OR

Flux ASTM D5887 1 per week 1 x 10.8 m3 /sec-m2 (max.)

ASTM D5321

GCL Hydrated Internal Shear Strength ASTM D6243 periodic 500 psf typ. at 200 psf

GCL Permeability (5 psi) ASTM D6766 yearly 1 x 104 cm/sec (max.)

GCL Permeability (70 psi) ASTM D6766 modified yearly 5 x 10-8 cm/sec (max.)

Component Durability

Geotextile and Reinforcing Yarns GRI-GCL2 Section 5.6.2 yearly 65 % strength retained (mi.)
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HONEYWELL IgJRNATIONAL INC.
Metrow Works

POND CLOSURE PLAN
CQA PLAN

TABLE 5 - HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANES

0

TESTIPROCEDURE TEST METHOD T EST FREQUENCY I ACCEPTABLE VALUES

Laboratory Conformance - Geomembrane Sheet Properties

Thickness (minimum average) ASTM D5994 1 per roll 57 mil (min.)

Thickness (lowest individual of 8 of 10 ASTM D5994
readings)

Thickness (lowest individual of 10 readings) ASTM D5994 1 per roll 51 mil (min.)

Asperity Height GRI GM12 /ASTM D7466 every 2nd roll 10 mil (min.)

Sheet Density ASTM D792 or ASTM D1505 1 per 200,000 lb 0.94 g/cc (min.)

Strength at Yield ASTM D6693 1 per 20,000 lb 126 lb/in (min.)

Strength at Break ASTM D6693 1 per 20,000 lb 90 lb/in (min.)

Elongation at Yield ASTM D6693 1 per 20,000 lb 12% (min.)

Elongation at Break ASTM D6693 1 per 20,000 lb 100% (min.)

Tear Resistance ASTM D1004 1 per 45,000 lb 42 lb (min.)

Puncture Resistance ASTM D4833 1 per 45,000 lb 90 lb (min.)

Stress Crack Resistance ASTM D5397 per GRI GM10 300 hrs (min.)

Carbon Black Content ASTM D1603 1 per 20,000 lb 2-3%

For 10 Views:
Carbon Black Dispersion ASTM D5596 1 per 45,000 lb 9 in Categories 1 or 2

1 in Category 3

Oxidative Induction Time ASTM D3895 1 per 200,000 lb 100 minutes (min.)
Oven Aging ASTM 05721OeAgn SMD711 per each formulation 80% (min.)

with High Pressure OIT % Retained ASTM D5885
UV Resistance

with High Pressure OIT (at 1,600 hrs) GRI GM11 / ASTM 05885 1 per each formulation 50% (mi.)
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HONEYWELL I RNATIONAL INC.
Metros Works

POND CLOSURE PLAN
CQA PLAN

TABLE 5 - HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANES

0

TESTPROCEDURE TEST METHOD TESTFREQUENCY . ACCEPTABLE VALUES

Field Seam Testing - Machine Pre-Weld Testing

Seam Peel Specimens (3 specimens) 1 1 at startup T Peel Strength (hot wedge): 91 lb/in (min.)

Seam Shear Specimens (1 specimen) ASTM D6392 1 after machine shutdown exceeding 20 minutes Peel Strength (extrusion): 78 lb/in (min.)
1 every 5 hours of continuous seaming Shear Strength: 120 Ib/in (min.)

Field Seam Testing - Destructive Seam Testing

SmlColcinASTM D6392 "1 per 500 ft of seam NA(30-inches along seam, 12-inches wide)

Hot Wedge: 91 Wbin (rain.)
Seam Peel Adhesion ASTM D6392 5 specimens per destructive sample location HotrWedge: 91 lin (mi.)______________________________ _________________________ ____________________Extrusion_____Extrsion_78_b/innm..

Seam Shear Strength ASTM D6392 5 specimens per destructive sample location 120 lb/in (min.)

Field Seam Testing - Non-Destructive Seam Testing
Air Channel Test( ir 5hminuTes) ASTM D4437 All Double Wedge Welds 3 psi loss (max.)(30 psi for 5 minutes)
Vacuum Box Test ASTM D5641 All Double Wedge Welds Not Air Channel Tested No Apparent Leaks

All Extrusion Welds

Seam Length & Location 100% of All Seams NA
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HONEYWELL INTERNATIONAL INC.
Metro Works

POND CLOSURE PLAN
CQA PLAN

TABLE 6 - GEOCOMPOSITE DRAINAGE LAYER

TESTIPROCEDURE TEST METHOD TEST FREQUENCY ACCEPTABLE VALUES

Geocom posite

Transmissivity ASTM D4716 1 per 500,000 ft2 9x10-4 m 2/S (min.)

Peel Adhesion ASTM D7005 1 per 50,000 ft2  1 Ib/in (min.)

Geonet Component

Thickness ASTM D5199 1 per 50,000 ft2  300 mil (min.)

Peak Tensile Strength ASTM D5035 1 per 50,000 ft2  75 lb/in (min.)

Melt Flow Index ASTM D1238 1 per resin lot < 1 g/10 minutes

Density ASTM D792 B 1 per 50,000 ft2  0.94 g/cm 3 (min.)

Carbon Black Content ASTM D4218 1 per 50,000 ft2  2-3%

Transmissivity ASTM D4716 1 per 500,000 ft2  8x10-3 m2 /sec (min.)

Geotextile Component

Mass Per Unit Area ASTM D5261 1 per 100,000 ft2 6 oz/yd 2 (min.)

Grab Tensile Strength ASTM D4632 1 per 100,000 ft2  170 lbs (min.)

Grab Elongation ASTM D4632 1 per 100,000 ft2  50% (min.)

Trapeziodal Tear Strength ASTM D4533 1 per 100,000 ft2 70 lbs (min.)

Puncture Strength ASTM D4833 1 per 100,000 ft2  95 lbs (min.)

Permitivity ASTM D4491 1 per 100,000 ft2  1.6 sec"1 (min.)

Water Flow ASTM D4491 1 per 100,000 ft2  125 gpm/ft2 (min.)

Apparent Opening Size ASTM D4751 1 per 100,000 ft2  70 (max.)
US Standard Seive

UV Resistance ASTM D4355 1 per resin lot 70% after 500 hrs (min.)

Finised Grades

Top Surface of Geotextile Drainage Layer I 25-foot intervals and major grade breaks NA
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HONEYWELL IIRNATIONAL INC.
Metro Works

POND CLOSURE PLAN
CQA PLAN

TABLE 7 - GRANULAR DRAINAGE/FILTER LAYER

TEST/PROCEDURE TEST METHOD MINIMUM FREQUENCY ACCEPTABLE VALUES

Grain Size Distribution ASTM C-136 1 per 2,500 yd 3  P 200o 10%

Hydraulic Conductivity ASTM D2434 1 per 8,000 yd 3  1 x 10-3 cm/sec (min.)

Top Elevation Survey NA 25 foot intervals and at major grade breaks 1 ft (min.)
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HONEYWELL II&RNATIONAL INC.
Metroil!s Works

POND CLOSURE PLAN
CQA PLAN

TABLE 8 - PROTECTIVE SOIL LAYER

0

TESTIPROCEDURE MINIMUM FREQUENCY F ACCEPTABLE VALUES

Top Elevation Survey 25-foot intervals and at major grade breaks 1 2 feet (min.)
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HONEYWELL etoIRNATIONAL INC.
Metrop~s Works

POND CLOSURE PLAN
CQA PLAN

TABLE 9 - SURFACE WATER CONTROL STRUCTURES

0

TESTIPROCEDURE II MINIMUM FREQUENCY ACCEPTABLE VALUES

Ditch Slope 50-foot intervals design slope (min.)

Ditch Width 50-foot intervals design width (min.)

Ditch Depth 50-foot intervals design depth (min.)
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