SIGMA-ALDRICH"

3050 Spruce Street, Saint Louis, MO 63103 USA
Tel: (800) 521-8956 (314) 771-5765 Fax: (800) 325-5052 (314) 771-5757

November 3. 2010

Katherine Streit

U.S. NRC Region III
2443 Warrenville Road
Suite 210

Lisle, Illinois 60532-4352

RE: Sigma-Aldrich Fort Mims Facility, Decontamination and Decommissioning
Plan Addendum, USNRC License # 24-16273-01

Dear Ms Streit.

Attached with this letter is the Fort Mims Facility Decontamination and
Decommissioning Plan Addendum, prepared by Philotechnics. Ltd for Sigma-Aldrich.
The addendum includes the plan for the septic tank and concrete footer removal, the
radiological controls used, and the final RESRAD modeling for the Fort Mims Site.

The work to remove the septic tank and remaining concrete is scheduled to begin
Tuesday. November 16, 2010, and is expected to require two days to complete.

As we discussed previously by phone, it is unlikely that decommissioning will be
complete before our current license is scheduled to expire on December 31. 2010. Thus. |
will follow in the next couple of days with an application for extension of our NRC
license.
Please contact me if you have any questions or concerns regarding this matter.
Sincerely,

A
Thomas K Spencer
Radiation Safety Ofticer

Attachment —Fort Mims Facility Decontamination and Decommissioning Plan
Addendum
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Executive Summary

This document amends the previously approved Decontamination and Decommissioning
Plan that was submitted to the U.S. NRC in December 2008. This amendment
addresses removal of septic tank contents, survey of the septic tank and remaining
concrete footings for release, disposal of remaining site materials that are not acceptable
for release, the radiological controls that will be used during work, and the final RESRAD
parameters and occupancy scenario that will be used to release the property for
unrestricted use.

Septic Tank Contents
The tank measures approximately eight feet long, four feet wide, and three feet deep,
and contains about 2 feet of water on top of a few inches of sludge.

Water samples collected in May 2010 indicate the water is releasable to the sanitary
sewer in accordance with 10 CFR 20.2003. As much water as practicable will be
pumped to the sewer in accordance with local requirements and permits. Pumping will
stop as the water level approaches the top of the sludge layer so as to prevent sludge
from entering the sanitary sewer system. Clear transparent hoses will be used in line
during pumping to verify only water is being pumped.

Water that is not pumped to the sewer and sludge will be pumped to 55-gallon drums or
other suitable containers until pumping becomes impractical.

The radioactivity concentration in the sludge is far below the derived concentration
guideline levels (DCGL) determined by RESRAD modeling. Even so, in the interest of
reducing residual radioactivity concentration as low as reasonably achievable, as much
sludge as is possible will be manually removed by shoveling, scraping, mopping, and
similar means.

Septic Tank and Footings

After the septic tank is empty, surveys will be performed to determine whether or not the
tank may be released. Contamination limits are the same as those used previously for
the building and concrete slab. Contaminated areas may be decontaminated as
deemed practicable.

The septic tank will be removed from the ground and handled as either clean industrial
waste or radioactive waste based on survey results. Based on the low activity of the
water, sludge, and soil in the vicinity of the tank, it is assumed the septic tank would be
handled as clean industrial waste; this will be proven true or false by radiological
surveys. To minimize waste disposal costs, contaminated portions may be broken off
and handled as radioactive waste while the rest of the tank is released.

Remaining concrete footings will be excavated and surveyed for release using the limits
previously approved for building surfaces and the slab.
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Radiological Controls

Work will performed as authorized by Philotechnics’ Massachusetts radioactive material
license 56-0543. A job-specific radiological work permit (RWP) will be generated to
specify the radiological controls to be used. Removal of septic tank contents will be
performed by Philotechnics personnel. A health physics technician will provide job
coverage.

Sigma Aldrich plans to use a local contractor to remove the septic tank and concrete
footings. Sigma Aldrich will be responsible for any training or monitoring required of
contractor personnel. Philotechnics personnel will be onsite for radiological oversight
during the removal of this material. The project team will scan the material for beta-
emitting contamination and collect smears as necessary as it is removed to assure '“C
and °H levels are below previously approved facility release limits.

Contractor vehicles hauling materials from the site to the landfill will be monitored prior to
leaving the site. Such monitoring will consists of, at a minimum, spot scanning and large
area wipes of accessible exterior vehicle surfaces.

At the conclusion of removal activities, Philotechnics will perform equipment release
surveys on all vehicles and equipment used by the contractor at the site and made
available to us for survey by Sigma Aldrich.

The Fort Mims Property RESRAD Model

This section discusses the site location and physical dimensions, surrounding area,
surface and subsurface soil characteristics, hydrology, climate, and zoning. Site-specific
parameters are used to make the RESRAD model as realistic as possible.

Site and Surrounding Area

The site is located at 11542 Fort Mims Drive, Maryland Heights, Missouri. The area of
the site is 12,000 m®. The immediate surrounding area is zoned industrial and
commercial. The nearest residential area is approximately 800 m due south. A
drainage pond is across the street. A county park with lake suitable for fishing and water
sports is 4 km west; the Missouri River is 4 km northwest.

Soil Characteristics

Surface and subsurface soils are a combination of silty clay and sandy clay. Soils
extend to a depth of between 6 m and 13.4 m (average 9 m). Bedrock of intact
limestone is beneath the soil layer. The average depth to groundwater over the last 46
years is 20 feet (Ref.. USGS); this was conservatively modeled as 5 meters.
Contamination has been measured at a depth of two meters at several points but is not
uniform. Two RESRAD models were run: one with 3 meters of contaminated zone and 2
meters of unsaturated zone, and the other model with a contaminated zone extending 5
meters to groundwater with no unsaturated zone.
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Hydrology

There is no cover layer over the contamination.

Sigma-Aldrich Company
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Other site specific parameters were estimated using the RESRAD User Guide:

Soil Type b Hydraulic Saturated Total Effective
Parameter | Conductivity Water Porosity | Porosity
(Ksat) Content (Py) (Pe)
(Osar)
Silty Clay 10.4 326 0.492
Sandy Clay 10.4 68.4 0.426
Silt 0.45 0.2
Sand 0.42 0.6
Clay 04 0.32
Site (Average) 10.4 50.0 0.459 0.42 0.373

The Distribution coefficient was set to a value of 5 for “C (RESRAD Users Guide), and
0.04 for °H (EPA 1999): both values correspond to sandy soils. The RESRAD User’s
Manual lists values of K4 of "C as 1 for clay, 5 for sand, 20 for loam, and 70 for organic
matter. Lower values result in a higher dose. The soil is a mixture of sand, silt and clay,
so the value associated with sand is conservative. Uncertainty analysis was run on this
parameter. EPA published Ky values of *H in the environment, regardless of soil type,
range from 0.04 to 0.1. Uncertainty analysis was run on this parameter as well.

Climate

Average wind speed is 4.8 m-s”' (National Oceanic and Atmospheric Administration
http://www.ncdc.noaa.gov/oal/climate/online/ccd/avgwind.html)
Average annual precipitation is 1 m (National Oceanic and Atmospheric Administration
http://www.crh.noaa.gov/lsx/climate/COU/annual_rainfall.php)

Specific Modeling for '*C

'“C behaves differently from other radionuclides in soil; therefore RESRAD contains a
module that is specific to '*C. Default parameters were used.

Occupancy Scenario and Exposure Pathways

RESRAD provides the user with a number of canned but editable occupancy scenarios.
For the Fort Mims site, the “Industrial Worker” scenario was selected. In this case, the
site remains a commercial/industrial use area and commercial business is conducted on
the site. All exposure pathways associated with working on the property are considered.

AEL/AED-4, “User’'s Manual for RESRAD Version 6", Tables 2.2 and 2.3 are reproduced
below.
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Pathways to be Considered for Resident Farmer, Suburban Resident, Industrial
Worker, and Recreationist Scenarios (Table 2.2)

Resident Suburban Industrial
Pathway Farmer Resident Worker Recreationist
External gamma exposure Yes Yes Yes Yes
Inhalation of dust Yes Yes Yes Yes
Radon Inhalation* Yes Yes Yes Yes
Ingestion of plant foods Yes Yes No No
| Ingestion of meat Yes No No Yes
Ingestion of milk Yes No No No
Ingestion of fish Yes No No Yes
Ingestion of soil Yes Yes Yes Yes
Ingestion of water Yes No No** No

*Radon is not a contaminant of concern; this parameter is turned OFF.

**While the RESRAD default is OFF, this pathway is turned ON because EPA’s industrial worker
guidance assumes water is consumed from an onsite well.

Comparison of Key Default Parameters Used in the Resident Farmer, Suburban
Resident, Industrial Worker, and Recreationist Scenarios (Table 2.3)

Parameter Unit Resident | Suburban | Industrial
Farmer Resident Worker | Recreationist
Exposure duration yr 30 30 25 30
Inhalation rate m°lyr 8400 8400 11,400 14,000
Fraction of time indoors - .50 .50 A7 -
Fraction of time outdoors - .25 .25 .06 .006
Contaminated Fractions of food
Plant food - .50 .10 - -
Milk - 1 - - -
Meat - 1 - - 1
Aquatic food - .50 - - .50
Soil ingestion glyr 36.5 36.5 36.5 36.5
Drinking water intake Liyr 510 510" 510* -

*EPA guidelines assume drinking water intake of 1.4 L/day
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Site-Specific Parameters

The following table describes the parameters that were changed from the default value
and the reason for the change.

—

Parameter Default Actual Reason
Value Value
Area of Contaminated Zone, m“ | 10,000 12,000 Actual size
Thickness of contaminated | 2 5 Conservative assumption
Zone, m
Contaminated zone hydraulic | 10 50 RESRAD User's Manual based on
conductivity soil type
Contaminated zone b|53 10.4 RESRAD User's Manual based on
parameter soil type
Average annual wind speed, | 2 4.3 NOAA published data
m/s
Saturated zone total porosity 0.4 0.42 RESRAD User's Manual based on
soll type
Saturated zone effective | 0.2 0.373 RESRAD User's Manual based on
porosity soil type
Saturated zone hydraulic | 100 50 RESRAD User's Manual based on
conductivity soil type
Distribution Coefficient for C-14 | 0 5 RESRAD User's Manual
Distribution Coefficient for H-3 0 0.04 EPA 1999
Inhalation rate, m/yr 8400 11,400 RESRAD User's Manual
Exposure duration, yr 30 25 RESRAD User's Manual
Fraction of time spent indoors 0.5 0.17 RESRAD User's Manual
Fraction of time spent outdoors | 0.25 0.06 RESRAD User's Manual
(on site) |

Dose Calculations

The administrative decommissioning criterion established by Sigma Aldrich is a radiation
dose of 10 mrem per year. Radionuclide concentrations corresponding to 10 mrem from
various RESRAD models are shown in the table below:

Model ™C pCilg *H pCilg
3 m contaminated zone, 2 m unsaturated zone 15,200 800
5 m contaminated zone, no unsaturated zone 9,000 500

In the interest of providing conservative estimates, the values associated with no
unsaturated zone are used as the release criteria. Sum of fractions applies, such that
the decommissioning criteria are met if all sample points indicate:

PCi/ c14 PCY 3
/8 e LE 2 l
9000 500

All soil samples collected to date are far below the release criterion.
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Uncertainty Analysis

The RESRAD model depends on the setting of parameters that could significantly alter
the projected dose to a future or current occupant of the site. For this reason, a study
was done to see which parameters had the greatest impact on the dose model.
Uncertainty analyses were run on the following parameters:

+ Distribution coefficient for “C using a Normal distribution with values ranging
from 1 to 70.

« Distribution coefficient for *H using a Normal distribution with values ranging from
0to 0.1

« Uncertainty analysis was not run on thickness of the unsaturated zone because
such analysis does not allow the user to change additional parameters, which is
necessary when adding another layer of soil. Therefore, the entire site was
remodeled as described above.

Uncertainty analyses are included as appendices to this report.
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RESRAD MODEL
HYDROGEN-3
(TRITIUM)
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