
sigma-aldrich.com 

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

November 3,20 10 

Katherine Streit 
U.S. NRC Region I11 
2443 Warrenville Road 
Suite 2 10 
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, 20 10, 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 3 1,20 10. Thus, I 
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, 

I 

Radiation Safety Officer 

Attachment -Fort Mims Facility Decontamination and Decommissioning Plan 
Addendum 

http://sigma-aldrich.com
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1 .O 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. 

2.0 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. 

3.0 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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4.0 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 14C 
and 3H 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. 

5.0 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. 

5.1 Site and Surrounding Area 
The site is located at 11542 Fort Mims Drive, Maryland Heights, Missouri. The area of 
the site is 12,000 m2. The immediate surrounding area is zoned industrial and 
commercial. 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. 

The nearest residential area is approximately 800 m due south. 

5.2 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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5.3 Hydrology 
There is no cover layer over the contamination. 

Ot 

The Distribution coefficient was set to a value of 5 for 14C (RESRAD Users Guide), and 
0.04 for 3H (EPA 1999); both values correspond to sandy soils. The RESRAD User’s 
Manual lists values of Kd of 14C 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 & values of 3H in the environment, regardless of soil type, 
range from 0.04 to 0.1. Uncertainty analysis was run on this parameter as well. 

5.4 Climate 
Average wind speed is 4.8 m-s-l (National Oceanic and Atmospheric Administration 
htt p ://www . n cdc. n oaa . g ov/oa/cl i mate/o n I i ne/ccd/avn wi nd . h t ml) 
Average annual precipitation is 1 m (National Oceanic and Atmospheric Administration 
http://www.crh.noaa.gov/lsx/climate/COU/annual rainfall.php) 

5.5 Specific Modeling for I4C 
C behaves differently from other radionuclides in soil; therefore RESRAD contains a 14 

module that is specific to 14C. Default parameters were used. 

5.6 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 commerciaVindustriaI 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. 

http://www.crh.noaa.gov/lsx/climate/COU/annual
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Pathways to be Considered for Resident Farmer, Suburban Resident, Industrial 
Worker, and Recreationist Scenarios (Table 2.2) 

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

**While the RESRAD default is OFF, this pathway is turned ON because EPAs 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) 

*EPA guidelines assume drinking water intake of 1.4 L/day 
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I 5 m contaminated zone, no unsaturated zone 

Site-Specific Parameters 
The following table describes the parameters that were changed from the default value 

9,000 

5.8 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: 

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: 

All soil samples collected to date are far below the release criterion. 
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6.0 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 I4C using a Normal distribution with values ranging 
from 1 to 70. 
Distribution coefficient for 3H using a Normal distribution with values ranging from 
0 to 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. 

7.0 References 

7.1 10 CFR 20, Standards for Protection Against Radiation 

7.2 NUREG 1757, Consolidated NMSS Decommissioning Guidance 

7.3 EPA402-R-99-004B, Understanding Variation in Partition Coefficient, Kd, Values; Volume 
II: Review of Geochemistry and Available Kd Values for Cadmium, Cesium, Chromium, 
Lead, Plutonium, Radon, Strontium, Thorium, Tritium (3H), and Uranium 

7.4 ANL/EAD-4, User’s Manual for RESRAD Version 
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File : C:\RESRAD~F~JLY\RESRAD\6.5\USERFILES\SJGMA~ALDRICH~JND~WORK~Cl4~90OO.RAD 

Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

I Current I Base I Parameter 

Menu I Parameter I Value# I Case* I Name 
I I I I 

I 

A- 1 
A- 1 

8- 1 

8- 1 

DCF's for external ground radiation, (mrem/yrl/(pCi/g) 

C-14 (Source: FGR 12) 

Dose conversion factors for inhalation, mrem/pCi: 

C-14 (p) (Class: ORGANIC) 

B-1 I C-14(g) (Class: CO2) 

D-1 I Dose conversion factors for ingestion, mrem/pCi: 
n -  
1 - .  I C-14 

I 
D-34 1 Food transfer factors: 

D-34 I C-14 , plant/soil concentration ratio, dimensionless 
D-34 I C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
r-34 I c-14 , milk/livestock-intake ratio, ipCi/L)/(pCi/d) 

I 
D-5 I Bioaccumulation factors, fresh water, L/kg: 

D-5 1 C-14 , fish 
D-5 I C-14 , crustacea and mollusks 

I 
I 1.345E-05 

I 2.050E-06 

I 2.350E-08 

1.345E-05 

2.050E-06 

2.358E-08 

DCFl ( 1) 

DCF2( 1) 

C14 GI n hDC F 

I I 
I I 

I I 
I I 

2.050E-06 I 2.090E-06 I DCF3I 

I 5.500E+00 
I 3.100E-02 
' 1.200E-02 

5.000E+04 

5.500E+00 I RTF( 1, 

3.100E-02 I RTF(  1, 

1.200E-02 I RTF( 1, 

I 
I 

5.008E+04 1 BIOFACI 1, 

I 9.100E+03 1 9.100Et03 I BIOFAC( 1,2) 
I I I I 

#For DCFllxxx) 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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Site-Specific Parameter Summary 

I User I Used by RESRAD I Parameter 

1 Menu I Pararnet er I Input I Default I (If different from user input) I Name 
~ I I I I I 

Roll I Area of contaminated zone (m**2) 
ROll I Thickness of contaminated zone (m) 
Roll 1 Fraction of contamination that is submerged 

Roll I Length parallel to aquifer flow (m) 
R0ll I Basic radiation dose limit (mrem/yr) 
Roll I Time since placement of material (yr) 
Roll 1 Times for calculations (yr) 

Roll I Times for calculations (yr 
ROll I Times for calculations (yr 
Roll I Times for calculations (yr] 
Roll 1 Times for calculations (yr) 

Roll I Times for calculations (yr) 
Roll 

ROll 

Roll 

R012 

R012 

R013 

R013 

R013 

R013 

Times for calculations (yr 

Times for CdlculatiOns (yrl 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g1 : C-14 

Concentration in groundwater (pCi/L): C-1 

Cover depth (mi 

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

Cover depth erosion rate (m/yrj 

Density of contaminated zone (g/cm**3) 

R013 I Contaminated zone erosion rate (m/yr) 
R013 I Contaminated zone tota; porosity 
R013 I Contaminated zone field capacity 
KO13 I Contaminated zone hydraulic conductivity (m/yr) 
R013 I Contaminated zone b parameter 
R013 I Average annual wind speed (m/s--' 
R013 I Humidity in air (g/m**3) 
R013 I Evapotranspiration coefficient 
R013 I Precipitation (m/yr) 
KO13 I Irrigation (m/yr) 
R013 I Irrigation mode 
R013 I Runoff coefficient 
R013 I Watershed area for nearby stream or pond (m**2) 
R013 I Accuracy for water/soil computations 

I 
R014 I Density of saturated zone (g/cm**31 
R014 

R014 

R014 

KO14 

R014 

R014 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductiv,,, 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

R014 I Water table drop rate (m/yr) 
R014 I Well pump intake depth (m below water table) 
R014 1 Model: Nondispersion (ND) or Mass-Balance (MB) 
R014 I Well pumping rate (m**3/yr) 

I 

I 5.000E+00 
I 0.000E+00 
I 1.000Et02 
I 2.500Et01 
I 0.000Et00 
1 1.000E+00 

I 3.000E+00 
I 1.000Et01 
I 3.000Et01 
I 1.000E+02 
I 3.000E+02 
I 1.000E+03 
lot used 

iot used 

I 9.000E+03 
iot used 

I 
I 0.000E+00 
I not used 
I not used 
I 1.500Et00 

2.000E+00 

0.000E+00 

1. OOOEtOZ 

3.000E+01 

0.000E+00 

1.000E+00 

3.000E+00 

1.000E+01 

3.000E+01 

1.000Et02 

3.000Et02 

1.000E+03 I 
0.000E+00 I 
0.000E+00 ' 

I 

0.000E+00 I 

I 1.000E-03 I 1.000E-03 I 
I 4.200E-01 I 4.000E-01 I 
I 2.000E-01 I 2.000E-01 I 
I 5.000E+01 I 1.000E+01 

I 4.300E+00 I 2.000E+00 
I not used I 8.000E+OO 
I 5.000E-01 I 5.000E-01 
I 1.000E+00 I 1.000Et00 
I 2.000E-01 I 2.000E-01 
I overhead 
1 2.000E-01 
I 1.000E+06 
I 1.000E-03 
I 
I 1.500E+00 
I 4.200E-01 
I 3.730E-01 
I 2.000E-01 
I 5.000Et01 
I 2.000E-02 
1 not used 

I 0.000Et00 
I 1.000Et01 
I ND 

I 
I not used 

overhead 

2.000E-01 

1.000E+06 

1.000E-03 

1.500E+00 

4.000E-01 

2.000E-01 1 
2.000E-01 I 
1.000E+02 I 
2.000E-02 I 
5.300Et00 

1.00OE-03 

1.000E+01 

ND 

2.500E+02 

THICK0 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T i  2) 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

IDITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCS Z 

HCSZ 

HGWT 

BS Z 

I WJT 
I DWIBWT 
I MODEL 
I "W 
I 
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Site-Specific Parameter Summary (continued) 

I 
Menu I Parameter 

I User I I Used by RESRAD 1 Parameter 

I Input I Default I (If different from user input) I Name 

R015 I 
I 

R016 I 
R016 I 
R016 I 
R016 I 
R016 I 

I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 

R017 

R017 

R017 

R017 

R017 
R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 
R017 

Number of unsaturated zone strata 

Distribution coefficients for C- 

Contaminated zone (cm'*3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (mi*3/yr) 

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

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array !used if FS 

Outer annular radius (mi, ring 1: 
Outer annular radius (m), ring 2 :  

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (mi, ring 5: 

Outer annular radius (ml, ring 6 :  

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 
Outer annular radius !mi, ring 10: 

Outer annular radius (mi, ring 11: 
Outer annular radius (m), ring 12: 

I 
R017 1 Fractions of annular areas within AREA: 

R017 I Ring 1 

R017 I Ring 2 

R017 

R017 

R017 

R017 

R017 
R017 

R017 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring I 

Ring 8 

Ring 9 
R017 I Ring 10 

R017 I Ring 11 
R017 I Ring 12 

I 
R018 

R018 

R018 

R018 

R018 

R918 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg I . . . - '  

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

1 0  I 1  I 
I 
I 

I I 

5.000E+00 I 0.000E+00 I 
I 5.000E+00 I 0.000E+00 I 
I 0.000E+OG I 0.000Et00 I 
I 0.000Et00 

1.140E+04 

I 1.000E-04 
I 2.500Et01 
I 4.000E-01 
7.000E-01 

1.700E-01 

I 6.000E-02 
I 1.000Et00 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

' not used 

I not used 
I 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 

8.400E+03 I 
1.000E-04 I 
3.000E+01 I 
4.000E-01 I 
7.000E-01 1 
5.000E-01 I 
2.500E-01 I 
1.000Et00 ' 

0.000E+00 

1.000E+00 

2.732E-01 

0.000Et00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000Et00 

0.000E+00 

1.600Et02 

1.400E+01 

9.200Et01 

6.300E+01 

5.400Et00 

9.000E-01 

--- 

1.275E-02 

not used 

I NS 
I 

I INHALR 
I MLINH 
I ED 
I SHF3 
I SHFl 
I FIND 
I FOTD 
I FS 

I RAD-SHAPE ( 1) 
I RAD-SHAPE( 2) 
I RAD-SHAPE( 3) 
I RAD-SHAPE( 4 )  

I RAD-SHAPE( 5) 
I RAD-SHAPE( 6 )  

I RAD-SHAPE( 7) 
I RAD-SHAPE( 8 )  

I RAD-SHAPE( 9) 
I RAD-SHAPE ( 10) 
I RAD-SHAPE ( 11 ) 
I RAD-SHAPE ( 12 ) 
I 

I FRACAi 1) 
I FRACAi 2) 
I FRACA( 3) 
I FRACA( 4) 
I FRACAi 5 )  

I FRACA( 6 )  

I FRACA( 7) 
I FRACAi 8) 
I FRACAi 9 )  

I FRACA(10) 
I FRACA(11) 
I FRACA(12) 
I 
I DIET(1) 
I DIET(2) 
1 DIET(3) 
I DIET(4) 
I DIET(5) 
I DIET(6) 
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I 

Menu I Parameter 

Site-Specific Parameter Summary (continued) 

1 User 1 I Used by RESRAD , Parameter 

I Input I Default I (If different from user input) I Name 

R018 1 Soil ingestion rate (g/yr) 

R018 I Drinking water intake (L/yr) 
R018 I Contamination fraction of drinking water 
R018 I Contamination fraction of household water 
R018 I Contamination fraction of livestock water 
K O 1 8  

R018  

R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

KO19 

R019 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

RI 9B 

R19B 

R19B 

R19B 

R19B 

C14 

C14 

C14 

C14 

C14 

C14 

C14 

C14 

C14 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day, 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition iq/m**?i 
Depth of soil mixing layer (m) 

Depth of roots (mi 
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/ rn**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/crn**3) 

C-12 concentration in contaminated soil (g/g) 

I 3.650Ei01 I 3.650E+01 I 
I 5.100E+02 I 5.100E+02 I 
I 1 . 0 0 0 E t 0 0  I 1 .000E+00 I 
I not used I 1.000E+00 I 
1 not used 1 1.000E+00 1 
not used I 1.000Et00 I 
not used I 5.000E-01 ' 
not used 1-1 

not used 1-1 

not used 1-1 

I 
not used I 6.800Et01 , 
not used 

not used 

not used 

not used 

not used 

1.500E-01 

not used 

1. OOOEtOO 
not used 

not used 

not used 

not used 

no? 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 

2.000E-05 

3.000E-02 

Fraction of vegetation carbon from soil I 2.000E-02 
Fraction of vegetation carbon from air I 9.800E-01 

C-14 evasion layer thickness in soil (m) I 3.000E-01 
C-14 evasion flux rate from soil (l/sec) I 7.000E-07 

C-12 evasion flux rate from soil !l/sec) I 1.000E-10 
Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 
I 8.000E-01 
I 2 .000E-01 

5.500E+01 1 
5.000E+01 I 
1.600Et02 I 
5.000E-01 1 
1.000E-04 I 
1.500E-01 I 
9.000E-01 

1.000E+00 I 
1.000Et00 I 
1.000Et00 I 
1 .000E+00 I 

7.000E-01 I 
1 .500E+00 1 
1.100Et00 1 
1.700E-01 

2.500E-01 

8.000E-02 

1.000E-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 

9.809E-01 

3.000E-01 

7.000E-07 

1.000E-10 

8.000E-01 

2.000E-01 

I SOIL 
I DWI 
I FDW 
I FHHW 
1 FLW 
I FIRW 
I FR9 
I FPLANT 
I FMEAT 
I FMILK 
I 
I LFI5 
LFI 6 

LW15 

LW16 

LSI 
MLFD 

DM 

DROOT 

FGWDW 

I FGWHH 

I FGWLW 
I FGWIR 
I 
I yv(1i 
I YV(2i 

I YV(3) 
1 TElli 
I TE(2) 
I TEi3) 
1 TIV(1) 

I TIVI2) 
I TIV(3) 
1 RDRY(1) 
I RDRY(2) 
I RDRY (3i 
1 RWET(11 

1 RWET12) 
I RWET(3) 

I WLAM 
I 

I c12cz 
I CSOIL 

I C12WTR 

I CAIR 
1 DMC 
I EVSN 
I REVSN 
I AVFG4 
I AVFGS 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C : \ R E S R A D ~ F ~ I L Y \ R E S R A D \ 6 . 5 \ U S E R F I L E S \ S I G M A ~ A L D R I C H ~ I N D ~ W O R K ~ C l 4 ~ 3 0 0 0 . ~ D  

Site-Specific Parameter Summary (continued) 

Menu I Parameter 
I Parameter I User I I Used by RESRAD 

I Input I Default 1 (If different from user input) I Name 

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

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 
STOR 

STOR 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R02 1 
R021 

R021 

R021 

R021 

R021 

R021 

R021 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollii: 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

B u l k  density of building foundation (g/~rn*~3] 
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 mater:al 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/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 

I 1.400E+01 
I 1.000E+00 
1.000E+00 

I 2.000E+01 
I 7.000E+00 
I 7.000E+00 
I 1.000Et00 
1.000E+00 

4.500E+01 

I 
I not used 

TITL I Number of graphical time points 
TITL I Maximum number of integration points for dose 
TITL I Maximum number of integration points for risk 

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 

17 

1.400E+01 I 
1 . 0 0 0 E + 0 0  I 
1.000E+00 I 
2.000E+01 I 
7.000E+00 I 
7.000E+00 I 
1.000E+00 I 
1.000E+00 I 
4.500E+01 I 

I 
1.500E-01 I 
2.400E+00 I 
4.000E-01 I 
1.000E-01 I 
5.000E-02 I 
3.000E-02 I 

2.000E-06 I 
3.000E-07 I 
2.000E-06 I 
2.000E+00 I 
5.000E-01 I 
2.500E+00 

0.000E+00 

-1.000E+00 

2.500E-01 

1.50OE-01 

STOR-T (1 

STOR-T (2 
STOR-T (3 

STOR-T ( 4  

STOR-T (5 

STOR-T ( 6 

STOR-T ( 7  

STOR-T ( 8 

STOR-T ( 9 

FLOOR1 

DENSFL 

TPCV 

TFFL 

PHZOCV 

PH20FL 

I DIFCV 

I DIFFL 

1 DIFCZ 

I HMIX 
I REXG 

Summary of Pathway Selections 

Pathway I User selection 
I 

1 -- external gamma I active 

-- inhalation (w/o radon)( active 

3 -- plant ingestion suppressed 

4 -- meat ingestion suppressed 

-- milk ingestion suppressed 

-- aquatic foods suppressed 

-- drinking water active 

-- soil ingestion active 

-- radon suppressed 

Find peak pathway doses I active 
I 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESWiD_F~ILY\RES~D\6.5\USERFILES\SIGMA_ALDRJCH_IND~WORK~Cl4~3~OO.RAD 

Contaminated Zone Dimensions Initial S o i l  Concentrations, pCi/g 

Area: 12000.00 square meters 

Thickness: 5.00 meters 
I Cover Depth: 0.00 meters 

C-14 9.000E+03 

Total Dose TDOSE(t1, mrem/yr 

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

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (tl 

(years): 0.000E+00 1.0@0E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000Et03 

TDOSE(t1: 5.@64E+00 8.505E+00 9.640E+09 9.719E+@0 9.721E+@0 5.62@E+00 0.000Et00 0.000E+00 

M(t): 2.025E-01 3.402E-01 3.856E-01 3.888E-01 3.889E-01 3.848E-01 0.000Et00 0.000E+C@ 

iqaximum TDOSE It) : -00 mrem/yr a t 0.09 years .~ 

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

As mrem/yr and Fraction of Total Dose At t = 4.416E+Ol years 

Water Independent Pathways (Inhalation excludes radon1 

Ground Inhalation Radon Plant Meat Milk Soil 

fladio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Nuclide 

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000@ 0.000E+00 0.0000 O.OOOE+G@ 0.0000 0.000E+00 0.0000 
P - ___ 

Total 0.000E+0@ 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0@ 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 = 4.416E+01 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways- 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Nuclide 

C-14 9.877E+0@ 1.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 O.@OOE+00 0.0000 9.877E+00 1.0000 

Total 9.877E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00@E+00 O.O@OO 0.0@0E+00 @.COO0 9.877E+00 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 
File : C:\RESRAD~FAMILY\RESRAD\6.5\USERFILES\SIGMA~ALDRICH~IND~WORK_C14_90OO.RAD 

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

As mrem/yr and Fraction of Total Dose At t = 0.000Et00 years 

Water Independent Pathways (Inhalation excludes radon1 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 1.1728-02 0.0023 6.130E-01 0,1211 0.000E+00 0.0090 0.000E+G@ 0.0000 0.00GE+00 0.0000 0.000€+00 0.0000 8.698E-02 0.0172 - - --- 
Total 1.172E-02 0.0023 6.130E-01 0.1211 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000EtG0 0.0000 8.698E-02 0.0172 

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

As mrem/yr and Fraction of Total DOSP At t = 0.000E+00 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 

Radio- 
Nuclide mrem/yr fract. mrem/yr fract . mrem/yr fract . mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. 

C-14 4.352E+00 0.8595 0.000E+00 0.0000 0.000E+00 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 5.064E+00 1.0000 
= - = = - 

Total 4.352Et00 0.8595 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 @.OOOO 0.000E+00 0.0000 5.064EtOO 1.0000 

'Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 
File : C : \ R E S W i D _ F A M I L Y \ R E S R A D \ 6 . 5 \ U S E R F I L E S \ S I G M A A L D R I C H ~ I N D - W O R K _ C 1 4 _ 9 0 0 O . R A D  

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

As mrem/yr and Fraction of Total Dose At t = 1.0@0E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat M i l k  Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 3.067E-03 0.0004 1.604E-01 0.0189 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 2.276E-02 0.0027 
~ - ~ 

Total 3.067E-03 0.0004 1.604E-01 0.0189 0.000Et00 0.0000 O.@@OE+00 9.0000 @.000E+@0 0,0000 0.@00E+00 @.@OOO 2.276E-02 0.0027 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i )  and Pathways ( 1  

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways' 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mremjyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. 

C-14 8.319Et00 0.9781 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 8.505€+00 1.0000 
=- = - 

Total 8.3198+00 0.9781 0.000E+O@ 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.@00E+00 0.0@00 8.505Ei00 1.0000 

'Sum of all water independent and dependent pathways 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

F i l e  : C : \ R E S R A D ~ F A M I L Y \ R E S R f i D \ 6 . 5 \ U S E R F I L E S \ S I G M A A L D R I C H ~ I ~ D ~ W O R K ~ C l 4 ~ 9 0 0 O . R A D  

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ip) 
As mrem/yr and Fraction of T o t a l  Dose At t = 3.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Piant Meat Milk Soil 

T o t a l  2.0978-04 0.0009 1.09JE-02 0.0011 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 ?.557E-03 0.0002 

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 Fish Radon Plant Meat Milk All Pathways* 

Radio- 

~ucllde mrern/yr f r a c t .  mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr Zract . mrem/yr fract . mrem/yr  fract . 

C-14 9.62BE+00 0.9967 0.000E+00 0.0000 0.000E+00 0,0000 C,OOOE+00 0.0000 S.OOOE+OO 0.0000 O.OOOE+Oo 0.0000 9.640E+00 1.0000 - = = = 

Total 9.62PE+00 0.9967 0.00GE+00 3.0000 0.000E+00 0.0000 0.000E+00 9.0000 0.0GGEtOO 0.0000 O.OCCE+OG 0.0000 5.6408+00 1.0000 

I *Sum of all water independent and dependent pathways. 

i 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C : \ R E S ~ D ~ F ~ I L Y \ R E S ~ D \ 6 . 5 \ U S E R F I L E S \ S I G M A ~ A L D R I C H _ I N D W O R K _ C 1 4 9 0 0 0 . R A D  

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

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

Water Independent Pathways (Inhalation exciudes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/Yr fract. 

C-14 1.724E-08 0.000@ 9.019E-07 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.@@0E+00 0.0000 0.000E+00 0.0000 1 . 2 8 0 E - 0 7  0.0000 - - = - = 

Total 1.724E-08 0.0000 9.019E-07 0.0000 @.@0@E+0@ 0.0000 @.0@@E*@@ 0.0000 @.@@OE+@@ @.@@O@ 0.00@E+@O @.00@@ 1 . 2 8 @ E - 0 7  0.0000 

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

As mrem/yr and Fraction of Total Dose At t = 1 . 0 0 0 E + 0 1  years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 

Radio- 1 Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 9.719E+@0 1.0000 0.000E+@0 0.0000 @.000E+0@ 0.0000 @.000E+00 0.0000 0.@0@Et00 0.0000 0.000E+00 0.0000 9.719E+00 1.000@ 
___ P - -- - 

Total 9.719Et00 1.0000 0.000Ec00 @.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0003 G.OOOE+OO 0.0000 9.719E+00 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RES~D_F~ILY\RES~D\6.5\USERFILES\SIGMA~ALDRICH_IND~WORK_Cl4_9000.R4D 

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

As rnrern/yr and Fraction of Total Dose At t = 3.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrern/yr fract. mrem/yr fract. rnrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 3.179E-20 0,0000 1.663E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.360E-19 0.0000 

I =  Total 3.179E-20 0,0000 1.663E-18 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 2.360E-19 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 = 3.000Et01 years 

Water Dependent Pathways 

I All Pathways* Water Fish Radon Plant Meat Milk 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 9.721E+00 1.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.721E+00 1.0000 
= = 

Total 9.721E+00 1.0000 0.000Et00 0,0000 0.000E+00 0.0090 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.721E+00 1.0000 

'Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_F~ILY\RESWiD\6.5\USERFILES\SIGMA~ALDRICH_IND_WORK_Cl4~9000.RAD 

:a1 Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways lp) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Independent Pathways (Inhalation excludes radon1 

Ground Inhalation Radon 

Radio- 

Nuclide mrern/yr fract. rnrem/yr fract. mrem/yr fract. 

C-14 0.000E+00 0.0000 0.000Et00 0.0000 O.OOOE+OO 0,0000 
P - 
Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 

Total Dose Contributions TDOSE(i,p,t) 

Plant Meat Milk Soil 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrern/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 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

€or Individual Radionuclides (il and Pathways ( 1  

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

Water Dependent Pathways 

All Pathways’ Water Fish Radon Plant Meat Milk 

Radio- 
~uciide mrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 9.620E+00 1.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.620E+00 1.0000 

Total 9.620E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.620E+00 1.0000 

*Sum of all water independent and dependent pathways. 



, 
~ RESRAD, Version 6.5 T% Limit = 180 days 11/01/20i0 12:06 Page i4 

1 Summary : RESRAD Default Parameters Industrial Worker Scenario 

~ File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SIGMAALDRICH~IND~WORK_Cl4_9000.RAD 

Total Dose Contributions TDOSE[i,p,t) for Individual Radionuclides (il and Pathways (PI 
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 @.000E+00 0.0000 0.000E+00 0.@000 

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 Fish Radon Plant Meat Milk All Pathways* 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1).000E+00 0.0000 0.000E+00 0.0000 

Total 0.000EtO0 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1 *Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SIGMA~ALDRICH_IND~WORK_C14~9000.R9D 

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

As mrern/yr and Fraction of Total Dose At t = 1.000Et03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0,0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
P = = - 
Total 0.000Et00 0.0000 0.000Et00 0,0000 0.000E+00 0,0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 

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

As rnrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways’ 

Radio- 

Nuclide mrem/yr fract. rnrem/yr fract. rnrernlyr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract . mrern/yr fract. 

C-14 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.9000 0.000E+00 0,0000 0.000Et00 0.0000 0.000Et00 0.0000 
-= - - 

Total O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OEtOO 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 

*Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SIGMA_ALDRICH_IND~WORK_C14_9000.R4D 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indiiated 

Parent Product Thread DSR(j,t) At Time in Years imrem/yr)/(pCi/gi 

(i) (j) Fraction 0.000Et00 1.000E+00 3.000E+00 1 .00CE+01  3.000E+01 1.000E+02 3.000E+02 1.000E+03 

C-14 C-14 1.000E+00 5.626E-04 9.450E-04 1.071E-03 1.080E-03 1.080E-03 1.069E-03 0.000Ei-00 0.000E+00 

The DSR includes contributions from associated (half-life I 180 days) daughters. 

>ingle Radionuclide Soil Guidelines G[i,t) in pCi/g 

Basic Radiation Dose Limit = 2.500Et01 mrem/yr 

Nuclide 

(i) t= 0.000Et00 1.000Ec00 3 . 0 0 0 E t 0 0  1.000E+01 3.000E+01 1.000Et02 3.000E+02 1.000Et03 

C-14 4.444E+04 2.646E+O4 2.334E+04 2.315E+04 2.314E+O4 2.339Et04 *4.455E+12 *4.455Et12 - ~ ~ 

*At specific activity limit 

Summed Dose/Source Ratios DSR(i, t) in (mrem/yr) / (pCi/g) 

and Single Radiocuclide Soil Guidelines Gii,tj in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 

dnd at tmax = time of maximum total dose = 44.16 * 0.09 years 

Nuclide Initial tmin DSR (i, tmin) G (i, tmin) DSR(i, tmax) G ii, tmax) 
, : :  pCi/gi (years ipCi/g) ipCi/gi 

C-14 9.000Et03 44.16 ?r 0.09 1.097E-03 2.278E+04 1.097E-03 2.278Ec04 
P 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_F~ILY\RES~D\6.5\USERFILES\SIGMA~ALDRICH_IND_WORK_Ci4_9GO0.~D 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THFiil DOSEij,t), mrem/yr 

Cjl i i )  t= 0.000E+00 1.0GOE+00 3.000E+00 1.000E+01 3.000Et01 1.000E+02 3.000E+02 1.000E+03 
-- 
C-14 C-14 1.000Et00 5.064Et00 8.505E+00 9.640E+00 9.719E+00 9.721E+00 9.620E+00 0.000E+00 0.000E+03 

~~ ______ - ~ 

THFii) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent tHF(i) S i j , t ) ,  pCi/g 
( 3  I (ii - 0.000E+00 1.000Ei-00 3.000E+00 1.000E+01 3.000Et01 1.000E+02 3.000Et02 1.000E+03 
-- 
C-14 C-14 1.000E+00 9.000E+03 2.356E+03 1.612E+02 i.327E-02 2.457E-14 0.000E+G0 0.00GEt00 0.000E+00 

THFii) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time = 22.78 seconds 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_PAMILY\RESRAD\6.S\rJSERFILES\SIGMAALDRICH_IND~WORK_H3~500.RAD 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C : \ R E S R A D ~ F A M I L Y \ R E S R A D \ f i . 5 \ U S E R F I L E S \ S I G M A ~ A L D R I C H ~ I N D ~ W O R K _ H 3 _ 5 0 0 . R A C  

Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 L FGR 11 

I 
Menu I Pa rame t er 

Current I Base I Parameter 

I Value# I Case* I Name 

A- 1 

A- 1 

B-1 

B-1 

D-1 

D-1 

D-3 4 

D - 3 4  

D-34 

DCF's for external ground radiation, imrem/yr)/(pCi/g) 

H-3 (Source: FGR 12) 

Dose conversion factors for inhalation, mrem/pCi: 

H-3 

Dose conversion factors for ingestion, mrem/pCi: 

H - 3  

Food transfer factors : 

H - 3  , plant/soil concentration ratio, dimensionless 
H-3 , beef/livestock-intake ratio, ipCi/kg)/(pCi/d) 

D-34 I H - 3  , milk/livestock-intake ratio, (pCi/Ll/(pCi/d) 

I 
13-5 1 Bioaccumulation factors, fresh water, L / k g :  

D-5 I H-3 , fish 
D-5 1 H - 3  , crustacea and mollusks 

I 
1 0 . 0 0 0 E + 0 0  

6.400E-08 

6.400E-08 

, 4 . 8 0 0 E + 0 0  

I 1.200E-02 

I 
0.000E+00 1 DCF1( li 

I 

I 
6.400E-08 1 DCFZI 

6.400E-08 

4.800E+00 

1.200E-02 

DCF3 i 

RTF( 1,l) 

RTFi 1 , 2 )  

1 . 0 0 0 E - 0 2  I 1.000E-02 I RTFI 1,3) 

I 
I I 

, 1.@00E+00 I 1.000E+00 I BIOFAC( 1, 

1 1.000E+00 I 1.000E+00 I BIOFAC( 1 , 2 1  

#For DCFlixxx! only, factors are for infinite depth L 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 : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD~F~ILY\RESRAD\6.5\USERFILES\SIGMA~ALDRICH~IND~WORK_H3_500.R4D 

Site-Specific Parameter Summary 

I User I Used by RESRAD 1 Parameter 

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

I I 

Roll I Area of contaminated zone (m**2) 
Roll I Thickness of contaminated zone (m) 
Roll I Fraction of contamination that is submerged 
Roll I Length parallel to aquifer flow (m) 
Roll I Basic radiation dose limit (mrem/yr) 
ROll 

Roll 

Roll 

Roll 

Roll 

Roll 

Roll 

Roll 

Roll 

R o l l  

R012 

R012 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 
R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

Time since placement of material iyr) 

Times for calculations iyr) 

Times for calculations (yri 

Times for calculations (yr 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times far calculations (yr) 

Initial principal radionuclide !pCi/g): H-3 

Concentration in groundwater ipCi/L): H-3 

Cover depth (mi 

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

Cover depth erosion rate !m/yrj 

Density of contaminated zone (g/cmi*3) 

Contaminated zone erosion rate (m/yr) 

Contaminared 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 ig/m**3) 

Evapotranspiration coefficient 

Precipitation im/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond lm* 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**?' 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity im/yr! 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth im below water table) 

Model : Nor.dispersion (ND) or Mass-Balance (M"' 

Well pumping rate (m+*3/yr) 

1.000E+83 

not used 

not used 

5.000E+02 

not used 

O.OOOE+OO 

not used 

not used 

1.500Et00 

1.000E-03 
4.200E-01 

2.000E-01 

5.000E+01 

1.040E+01 

I 4.300Et00 

I 8.000E+00 
I 5.000E-01 
I 1.000Et00 
I 2.000E-01 
I overhead 
I 2.000E-01 
I 1.000Ei-06 
I 1.000E-03 

, 1.500Ei-00 
I 4.200E-01 
I 3.730E-01 
I 2.000E-01 
5.000E+01 

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 

8.000E+00 

5.000E-01 

1.000E+00 

2.000E-01 

overhead 

2.000E-01 

1.000E+06 

1.000E-03 

1.500E+00 

4.000E-01 

2.000E-01 
2.000E-01 

1.000E+02 

2.000E-02 I 2.000E-02 
not used 1 5.300E+00 

0.000Ei00 1 1.000E-03 

1.000E+01 I ?.000E+01 
ND I ND 
not used I 2.500Et02 

I 

1 AREA 
I THICK0 
I SUBMFRACT 
I LCZPAQ 
I BRDL 
I TI 
I T i  2 )  

1 T I  3 

I T( 4 

I Ti 5) 
I T( 6) 
I Ti 7 )  

I T( 8 
I TI 9 )  

1 Tilo) 
I 
I S l i l )  

I Wli 

I 
I COVER0 
I DENSCV 
I vcv 

I vcz 
I DENSCZ 

1 TPCZ 
I FCCZ 
I HCCZ 

I BCZ 

I WIND 
I HUMID 
I EVAPTR 
1 PRECIP 
I RI 
I IDITCH 
I RUNOFF 
I WAREA 

I EPS 
I 
1 DENSAQ 
I TPSZ 
I EPSZ 
I FCSZ 
I HCSZ 
I HGWT 
I BSZ 
I VWT 

I DWIBWT 
I MODEL 
I uw 
I 
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Surnrnarv : RESRAD Default Parameters Industrial Worker Scenario 

F L L -  : C:\RESRAD~FAMILY\RESRAD\~.5\rJSERFILES\SIG~~ALDRICH_INDW3RK_H3_5.RAD 

Site-Specific Parameter Summary (continued) 

I 
Menu I Fa rame te r 

Used by RESRAD j User I I 
I Input I Default I (If different from user input) 1 

Parameter 

Name 

R015 1 Number of unsaturated zone strata 

I 
R016 I Distribution coefficients for H- 
R016 I Contaminated zone lcmi+3/g) 

R016 I Saturated zone (cm**3/g) 

R016 

R016 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 
R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

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 

Fraction of time spent outdoors !on site) 
Shape factor flag, external gamma 

Radii of shape factor array lused if FS = 

Outer annular radius (ml, ring 1: 

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 lm1, ring 8: 

Outer annular radius lm), ring 9: 

Outer annular radius (m), ring 10 
Outer annular radius (m), ring 11 

Outer annular radius !mi, ring 12: 

Fractions of annular areas within AREA: 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 8 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yri 

Leafy vegetable consumption (kg/yr] 

Milk consumption iL/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption ( k g / y r )  

Other seafood consumption lkg/yr) 

I 
4.000E-02 I 0.000E+00 I 
4.000E-02 I 0.000E+00 I 
0.000Et00 

0 OOCIE+OO 

1.140E+04 

1.000E-04 

2.50CIE+01 

4.000E-01 

7.000E-01 

1.700E-01 

6.000E-02 

1 000E+00 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

n o t  used 

not used 
not used  

not used 

0.000E+00 I 
0.000E+00 I 

I 
8.400E+03 1 
1.000E-04 I 
3.000E+01 1 
4.000E-01 I 
7.000E-01 I 
5.000E-01 1 
2.500E-01 I 
1.000Et00 I 

I 
5.000Et01 1 
7.071E+01 I 
0.000E+00 1 
0.000Et00 I 
0.000E+00 1 
0.000Et00 I 
0.000E+00 1 
0.000E+00 I 
0.000E+00 1 
0.00@€+00 1 
0.000E+00 

not used I 0.000E+00 
I 

I 
not used I 1.000E+00 
not used I 2.732E-01 
not used 1 0.000Et00 

not used I 0.000E+00 
not used I 0.000Et00 
not used I 0.000Et00 
not used I 0.000E+00 

not used I 0.000E+00 
not used I 0.000E+00 
not used I 0.000E+00 

1 used I 0.000E+00 
n o t  used 1 0.000E+00 

I 
not used I 1.600E+02 

ed I 1.400E+01 
not used I 9.200E+01 
not used I 6.300E+01 
not used I 5.400E+00 
not used I 9.000E-01 

2.462E-01 

Qot used 

I NS 
I 

1 DCNUCC! 1) 
I DCNUCS! 1) 
I ALEACHi 1) 
I SOLUBKI 1) 

I INHALR 

I MLINH 
I ED 
I SHF3 
I SHFl 
I FIND 
1 FOTD 

I FS 

1 RAD-SHAPE( 1) 
1 RAD-SHAPE( 2 )  

1 RAD-SHAPE1 3 )  

1 RAD-SHAPE( 4) 

I RAD-SHAPE i 5) 
1 RAD-SHAPE( 6 )  

I RAD-SHAPE( 7) 
I RAD_SHAPE( 8) 

I RAD-SHAPE( 91 
1 RAD-SHAPE ( 10 

I RAD-SHAPE ( 11 ) 

1 RAD-SHAPE(12I 
I 

I FRACAi 1) 
I FRACAI 2 )  

I FRACAi 3) 
1 FRACAI 4) 

1 FRACAi 5)  

1 FRACA( 6) 

1 FRACA( 7) 
I FRACAI 81 

I FRACA( 9 )  

I FRACAllOl 
I FRACA(11) 
1 FRACA(12) 

I 
I DIET(1) 
I DIET(2) 
I DIET(3i 
I DIET141 
I DIET(5) 
I DIET161 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_FAMILY\RESRAD\6.5\TJSERFILES\SIGMA_ALDRICH~IND-WORK~H3-5OO.RAD 

Site-Specific Parameter Summary (continued) 

Menu I Parameter 
I User I I Used by RESRAD I Parameter 

I Input 1 Default 1 (If different from user inpiit) 1 Name 

~ 0 1 8  I soil ingestion rate ig/yr) 
R018 I Drinking water intake (L/yrl 

R018 I Contamination fraction of drinking water 
R018 I Contamination fraction of household water 
ROl8 I Contamination fraction of livestock water 

I 3.650E+01 I 3.650E+01 I 
1 5.100E+02 1 5.100E+02 1 
I 1.000Et00 I 1.000E+00 I 
I not used 1 1.000E+00 I 
1 not used 1 I . O O O E + ~ ~  I 

R018 

R0L8 

R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R015 

R015 

R19B 

R19B 

R19B 

R15B 

R19B 

R19B 

R15B 

R15B 

Rl9B 

R19B 

R19B 

Contamination fraction of irrigation water 

contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk iL/dayj 

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*+>j 

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 f o r  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 

not used I 1.000E+00 I 
not used I 5.000E-01 I 

not used 1-1 

not used 1-1 

not used 1-1 

I I 
not used 1 6.800E+01 I 
not used I 5.500Ei01 
not used I 5.000E+01 
not used I 1.600E+02 
not used I 5.000E-01 
not used I 1.000E-04 
1.500E-01 I 1.500E-01 
not used 1 5.000E-01 

1.000E+00 I 1.000E+00 
I not used 1 1 .000E+00 

1 not used I 1.000E+00 

I not used I 1 . 0 0 0 E + 0 0  

I 
1 not used I 7.000E-01 

I not used I 1.500E+00 
I not used I 1.100E+00 
not used 1 1.700E-01 

not used I 2.500E-01 
not used I 8.000E-02 

not used I 1.000E-01 
not used I 1.000E+00 
not used I 1.000E+00 
not used I 2.500E-01 
not used I 2 . 5 0 0 E - 0 1  

R19B I Dry Foliar Interception Fraction for Fodder I not used 
R15B I Wet Foliar Interception Fraction for Non-Leafy I not used 
R19B I Wet Foliar Interception Fraction for Leafy I not used 
R19B I Wet Foliar Interception Fraction for Fodder I not used 

R19B 1 Weathering Removal Constant for Vegetation I not used 

I 
C14 I C-12 concentration in water (g/cm**3) 1 not used 
C14 I C-12 concentration in contaminated soil ( g / g )  I not used 
C14 I Fraction of vegetation carbon from soil 1 not used 

C14 1 Fraction of vegetation carbon from air 1 not used 
C14 I C-14 evasion layer thickness in soil (mi I not used 
C14 I C-14 evasion flux rate from soil (l/secj not used 

C14 I C-12 evasion flux rate f r o m  soil il/sec) I not used 

C14 1 Fraction of grain in beef cattle feed I not used 
C14 I Fraction of grain in milk cow feed I not used 

2.500E-01 

2.500E-01 

2.50OE-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 

I SOIL 
1 DWI 
I FDW 
I FHHW 
1 FLW 

I FIRW 
I FR9 
I FPLANT 
1 FMEAT 

I FMILK 
I 
I LFI5 
LFI 6 

LWIS 

LWI6 

LS I 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV(11 

YV(2) 

YVi3) 

TE(1I 

TEI2) 

TE(3) 

TIVi1) 

TIVI2) 

TIV(3) 

RDRY ( 1 ) 

RDRY (2) 

RDRY(3) 

RWET11) 

RWET (2) 

RWET(3) 

WLAM 

C12WTR 

ClZCZ 

CSOIL 

CAI R 

DMC 
EVSN 

REVSN 

AVFG4 

AVFG5 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_FAMILY\RESRAD\6.5\'JSERFILES\SIG~-ALDRICH-IND-WORK~H3-5OO.RAD 

Site-Specific Parameter Summary (continued) 

I I User I I Used by RESRAD 1 Parameter 

Menu 1 Pa rame t e r 1 Input I Default I (If different from user input) I Name 
I I I I I 

STOR 1 Storage times of contaminated foodstuffs (days): I 
STOR I Fruits, non-leafy vegetables, and grain 

STOR 1 Leafy vegetables 

STOR I Milk 

STOR 1 Meat and poultry 

STOR 1 Fish 

STOR I Crustacea and mollusks 

STOR 1 Well water 

STOR I Surface water 

STOR 1 Livestock fodder 

I 
lis21 1 Thickness of building foundation ( m i  

R02i I Bulk density of building foundation (g/cm**31 
R021 1 Total porosity of the cover material 
R021 I Total porosity of the building foundation 
R021 1 Volumetric water content of the cover material 
R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

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 (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground s u r f a r o  

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

I 
TLTL I Number of graphical time points 
TITL I Maximum number of integration points for dose 
TITL I Maximum number of integration points for risk 

I 1.400E+01 
1 1 .000E+00  

1 1.000E+00 

1 2.000E+01 
1 7.000E+00 

1 7.000E+00 
1 1.000E+00 
I 1.000E+00 

I 4 . 5 0 0 E + 0 1  

I 
I not used 
I not used 
1 not used 
1 not used 
I not used 
1 not used 

1 not used 

1 not used 
I not used 
1 not used 
not used 

1 not used 

1 not used 
I not used 
I not used 

1.400E+OI 

1.000E+00 

1.000E+00 

2.000E+01 

7.000E+00 

7.000E+00 

i.000E+00 

1.000E+00 

4.500E+01 

1.500E-01 

2.400E+00 

4.000E-01 

1.000E-01 

5.000E-02 

3.000E-02 

I 
2.000E-06 I 
3.000E-07 I 
2.000E-06 1 
2.000E+00 1 
5.000E-01 I 
2.500E+00 I 
0.000E+00 1 

-l.OOOE+OO 1 
2.500E-01 I 

not used I 1.500E-01 1 

32 

17 

1 

STOR-T ( 11 

STOR-T ( 2) 

STOR-T ( 3 I 
STOR-T (4 ) 

STOR-T (5) 
STOR-T ( 6 1 

STOR-T ( 7 )  

STOR-T ( 8  ) 

STOR-T ( 9 1 

FLOOR1 

DENSFL 

T PCV 

TPFL 

PH20CV 

PHZOFL 

I DIFCV 
I DIFFL 
I DIFCZ 
I HMIX 
REXG 

H R M  

FAI 

DMFL 

EMANA(1) 

I EMANA(2) 

I NPTS 

I LYMAX 
I KYMAX 

Summary of Pathway Selections 

Pathway 1 User Selection 
I 
I 

1 -- external gamma I active 

active > . _- inhalation ' 

3 -- plant ingestion suppressed 

4 -- meat ingestion suppressed 

5 -- milk ingestion suppressed 

5 -- aquatic foods suppressed 

7 -- drinking water active 

8 -- soil ingestion active 

9 -- radon I suppressed 

Find peak pathway doses I active 

(w/o radon) I 

I 

I 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SIGMA_ALDRICH~IND_WORK_H3~500.RAD 

Contaminated Zone Dimensions Initial soil Concentrations, pCi/g 

Area: 12000.00 square meters 
Thickness: 5.00 meters 

Cover Depth: 0.00 meters 

H-3 5.000E+02 

Total Dose TDOSE(t1, mrem/yr 

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

Total Mixture Sum M ( t )  = Fraction of Basic Dose Limit Received at Time i t )  

t [years): 0.000Et00 1.000E+00 3.000E+00 1.000E+01 3.000Et01 1.000E+02 3.000Et02 1.000Et03 

TDOSELt): 2.934Et00 6.8246+00 9.663E+00 3.000E+00 4.962E-05 6.639E-22 0.000Et00 0.000Et00 

M(t): 1.173E-01 2.130E-01 3.865E-01 1.200E-01 1.9858-06 2.655E-23 0.000Et00 0.000Et00 

, Maximum TDC 9.920E+09 .L L v v o  years 

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

As mrem/yr and Fraction of Total Dose At t = 4.147E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Nuclide 

H-3 0.000Et00 0.0000 3.101E-03 0.0004 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.119E-05 0.0000 -- - - - -- - - - 
Total 0.000E+00 0.0000 3.70lE-03 0.0004 0.000E+00 0.0000 0.000E+00 0.5000 0.000E+00 0,0000 0.000E+00 0.0000 2.119E-05 0.0000 

tal Dose Contributions TDOSE(i,p,t! for Individual Radionuclides (i) and Pathways (pJ 

As mrem/yr and Fraction of Total Dose At t = 4.147E+00 years 

Water Dependent Pathways 

Water F i s h  Radon Plant Meat Milk All Pathways’ 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rnredyr fract. mKem/yr fract. 

Nuclide 

H-3 9.916E+00 0,9996 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 9.920E+00 1.0000 
= - -- - - - - 
Total 9.916E+00 0,9996 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 9.920E+00 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C : \ R E S ~ D ~ F ~ I L Y \ R E ~ ~ 0 \ 6 . 5 \ U S E R F I L E S \ S I G M A ~ A L D R I C H _ I N D _ W O R K _ H 3 _ 5 0 0 . R A D  

Total Dose Contributions TDOSE(i,p,tl for Individual Radionuclides (il and Pathways (p l  

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

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

&dLG- 

Nuclide mrem/yr fract. mremlyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- 1  J - 2  _1 L.OOOE+OO 0.0000 3 .611E-02  0.0123 0.000E+00 0.0000 O . O O O E + O O  0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000E+00 0.0000 2.067E-04 0.0001 

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

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways’ 
iidulo- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrern/yr fract. mrem/yr fract. mrem/yr fract. 

+-: 2.897E+00 0.9876 0 .000E+00  0.0000 0.000Et00 0.0000 O . O O O E + O O  0.9000 0.000E+00 0.0000 0.000Et00 0.0000 2.934E+00 1.0000 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD-FAMILY\RESRAD\6.5\TJSERFILES\SIGMA_ALDRICH-IND~WORK_H3_5.RAD 

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years 

Water Independent Pathways (Inhalation excludes radon1 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract . mrem/yr fract . mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract . 

H - 3  0.000E+00 0.0000 2.085E-02 0.0031 0.000Ec00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.194E-04 ~.~~~~ 
P - - - - z  - 
Total 0.000E+00 0.0000 2.085E-02 0,0031 0.000E+00 0,0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 @.0000 1.194E-04 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 Fish Radon Plant Meat Milk All Pathways* 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 6.804Ei00 0.9969 0.000E+00 0.0000 0.000E+00 0,0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.824Ei00 1.0000 
p- - -- -- -- - 
Total 6.804E+00 0.9969 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0@00 @.000E+0@ 0.0000 0.000Ei00 0.oC)o0 6.824E+00 1.0000 

'Sum of all water independent and dependent pathways. 
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Summary : RESRAD D e f a u l t  P a r a m e t e r s  I n d u s t r i a l  Worker S c e n a r i o  

F i l e  : C : \ R E S W i D ~ F ~ I L Y \ R E S W i D \ 6 . 5 \ r J S E R F I L E S \ S I G M A _ A L D R I C H _ I N D _ W O R K _ H 3 _ 5 . R A D  

T o t a l  Dose C o n t r i b u t i o n s  TDOSEii,p,t! f o r  I n d i v i d u a l  R a d i o n u c l i d e s  ( i l  and  Pa thways  ( p )  

A s  mrem/yr a n d  F r a c t i o n  of T o t a l  Dose A t  t = 3.@O@E+@G y e a r s  

Wate r  I n d e p e n d e n t  Pa thways  ( I n h a l a t i o n  e x c l u d e s  r a d o n )  

Ground I nha  1 a t  i on Radon P l a n t  Meat M i l k  Soil 

Radio -  

N u c l i d e  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr  f r a c t .  mrem/yr  f r a c t .  mrem/yr  f r a c t .  mrem/yr f r a c t .  

H - 3  0.000Et00 0 . 0 0 0 0  6.951E-03 0.0007 0.000Et00 0,0000 0 . 0 0 0 E + 0 0  0.0000 0.000Et00 0.0000 0.000Et00 0.0800 3.979E-05 ~.~~~~ 
P - - - - -- - - 
T o t a l  0.000Et00 0,0000 6.951E-03 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0@0E+@G 0.0000 3.979E-05 0.0000 

T o t a l  Dose C o n t r i b u t i o n s  T D O S E i i , p , t )  f o r  I n d i v i d u a l  R a d i o n u c l i d e s  ( i )  a n d  Pa thways  ( P I  
A s  mrem/yr and F r a c t i o n  of T o t a l  Dose At t = 3.0@0E+00 y e a r s  

Wate r  Dependent  Pa thways  

Wate r  F i s h  Radon P l a n t  Meat M i l k  A l l  Pathways’ 

Rad io -  

N u c l i d e  mrem/yr  f r a c t .  mrem/yr f r a c t  . mrem/yr  f r a c t .  mrem/yr f r a c t  . mrem/yr  f r a s t  . mrem/yr f r a s t .  mremlyr f r a c t .  

H-3 9.656Et00 0 . 9 5 9 3  0.000E+00 0,0000 0.000Ei00 0,0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 9.663E+00 1.0000 - - 7 - - - - - 
T o t a l  9.656Et00 0 . 9 9 9 3  0.000E+00 0.0000 0.000E+00 0.0000 0.0@0E+0@ 0.0000 0.000Et00 0.0000 O.SOOE+OO 0.0800 9.663Et00 1.0000 

*Sum o f  a l l  w a t e r  i n d e p e n d e n t  and  d e p e n d e n t  p a t h w a y s .  
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD~F~ILY\~ES~D\6.5\'JSERFILES\SIGMA~ALDRICH~IND~WORK~H3_5.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 Pathwavs (Inhalation excludes radon) 

Ground Inhalation Radon Plant M?at Milk soil 

Radio- 

Niiclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

i-, 3.000E+00 0.0000 1.482E-04 0.0000 0.000E+00 3.0000 0.000Et00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 8.485E-07 0.0000 

P - .- -- - 7- - s  - 
"-tA' l.n"^EtOO 0.0000 1.4826-04 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.485E-07 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (ii and Pathways (PI 
As mrem/yr and Fraction of Total Dose At t = 1.000Et01 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

1 - 3  j.O00E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 3.000E+00 1.0000 -- - - - - 7 - - 
Tztal 3.000E+00 1.0000 O.ODOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.01)OO 0.000E+00 0.0000 3.000E+00 1.0000 

1 "um of all water independent and dependent pathways. 

I 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESWiD_FAMILY\RESRAD\6.5\ ' JSERFILES\SIGMAALDRICHIND_WORK_H3_500.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (13) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Msat Milk Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrern/yr fract. 

H-3  0 .000E+00 0,0000 2.424E-09 0,0000 0.000E+00 0 . 0 0 0 0  0 . 0 0 f l E + 0 0  0 . 0 0 0 0  0.000E+Ofl 0 . 0 0 0 0  0.000E+00 0.0000 1.388E-11 0.0000 

Total 0 . 0 0 0 E + 0 0  0 . 0 0 0 0  2 . 4 2 4 E - 0 9  0 . 0 0 0 0  0 .000Et00  0 . 0 0 0 0  O.OOflE+OO 0 .0000  0 . 0 0 0 E t 0 0  0 . 0 0 0 0  0.00flE+00 0 . 0 0 0 0  1.38RE-11 0 . 0 0 0 0  

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

As mrem/yr and Fraction of Total Dose At t = 3 .000E+01  years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrem/yr fract. 

H-3 4.9618-05 1.0000 G.O00E+00 0.0000 0.000Et00 0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  0 . 0 0 0 E t 0 0  0,0000 0.000E+00 0.0000 4.962E-05 1.0000 

Total 4.9618-05 1.0000 G.@OOE+OO 0.0000 0.000E+00 0.0000 0 .000E+00  0 . 8 0 0 0  0.000E+SO 0.0000 0.000E+00 0.0000 4.962E-05 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRAD_FAMILY\RESRAD\6.5\iTSERFILES\SIGMA~ALDRICH_IND_WORK_H3_50O.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i1 and Pathways 

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

Water Independent Pathways (Inhalation excludes radon1 

Ground 

Radio- 

Nuclide mrem/yr fract. 

H-3 0.000E+00 0.0000 
P - 
Total 0.000E+00 0.0000 

Inhalation Radon Plant Meat Milk Soil 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrern/yr fract. 

3.113E-26 0.0000 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 -- -- - - - - 
3.113E-26 0.0000 0.000E+00 (1.0000 O . C C O E + O O  0.00170 0.000E+00 0.0000 0.0GGEt00 0.0000 G.G0CE+00 G.OO0G 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i1 and Pathways 

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

Water Dependent Pathways 

Water 

Radio- 

Nuclide mrem/yr fract. 

H-3 6.638E-22 1.0000 - 
Total 6.638E-22 1.0000 

Fish Radon Plant Meat Milk All Pathways’ 

mrem/yr fract. mremjyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

0.000EtG0 0.0000 0.GGOEt00 0.0000 0.00GEt00 0.0000 0.000E+00 O.OOC0 0.000E+00 0.0000 6.639E-22 1.0000 - - 7 - - 
0.000E+00 0.0000 0.000E+00 0.0000 0.000E-00 0.0000 O . O O O E + C l O  0.0000 3 . 0 0 0 E + 0 0  0.0000 6.639E-22 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

File : C:\RESRsD_F~ILY\RES~D\6.5\'JSERFILES\SIGMA~ALDRICH~IND~WORK_H3_500.RAD 

Total Dose Contributions TDOSE(i,p,tl for Individual Radionuclides (i) and Pathways lp) 
As mrem/yr and Fraction of Total Dose At t = 3.000Et02 years 

Water Independent Pathways [Inhalation excludes radon] 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio- 
Nuclide mrem/yr fract. mremlyr fract. mremlyr fract. mremlyr fract. mrem/yr fract. mrem/yr fract. rnrem/yr fract. 

H-3 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C.OOOEt00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
P -- - - - - 7 -  - 
Tczal 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Es00 0.0000 ir.00GE+00 0.0000 0.000E+00 0.0000 

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides (il and Pathways lp )  

As mrem/yr and Fraction of Total Dose At t = 3.00@E+02 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

1 -  j :.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 @.OOO@ 
v - - - - - c- 

Total 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 

'Sum of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

F i l e  . C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SIGMA-ALDRIC~-IND_WORK_H3-5OO.R4D 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ii) and Pathways lp) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Independent Pathways [Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat M i l k  Soil 

Radio- 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

2-3 :.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - - - - - = - - 
-ctal 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (PI 
As rnrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathwaysf 

Radio- 

Ncclide rnrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrern/yr fract. 

1 i  I - 7  :.00OE+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 - - s  -- - - -- - __3_ 

:-tal 0.000E+00 0,0000 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0 .000E+00  0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 

-:urn of all water independent and dependent pathways. 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 

F i l e  f C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SIGMA_ALDRICH_IND_WORK_H3~500.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 imrem/yr)/ipCi/g) 

, . I  ij) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000Et03 

H-3 H-3 1.000E+C0 5.867E-03 1.365E-02 1.933E-02 6.000E-03 9.923E-08 1.325E-24 0.000E+00 0.000E+00 

The DSR includes contributions from associated (half-life 5 180 days) daughters. 

Single Radionuclide S o i l  Guidelines G(i,t) in pCi/g 

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

Nuclide 

, - !  i= 0.000E+C0 1.000E+00 3.000Et00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000Et03 

H-3 4.261E+03 1.832E+03 l.294E+03 4.166Ft03 2.519E+08 *9.597E+15 *9.597E+15 *9.597E+15 
P ~ - 
*At specific activity limit 

Summed Dose/Source Ratios DSRii,t! in (mrem/yr) / ipCi/g) 

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

at tmin = time of minimum single radionuclide soil guideline 

znd at tmax = time of maximum total dose = 4.147 ? 0.008 years 

Nuclide Initial tmin DSRii, tninj G (i, tmin! DSR(i, tmax) G l i ,  tmaxj 

ii) ipCi/g) (years) (pCi / q  I (pCi/gj 

h-3 5.000E+02 4.147 ? 0.008 1.984E-02 1.2608+03 1.984E-02 1.260E+03 
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Summary : RESRAD Default Parameters Industrial Worker Scenario 
File : C:\RESRAD_FAMILY\RESWiD\6.5\USERFILES\SIGMAALDRICH-IND-~ORK_H3_500.RAD 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(ij DOSE ( j  , tl , mrem/yr 
(1)  (il = 0.000E+00 1.000Et00 3.000E+00 1.000E+01 3.000E+Of 1.000E+02 3.0@0E+@2 1.000Et03 

___- 
ti-3 H-3 1.000Et00 2.534E+00 6.824E+00 5.663E+00 3.000E+00 4.962E-05 6.639E-22 O.OOOE+OO 0.000E+00 --- 
‘?YF(i) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi /g  

(j I ii) _ =  0.000Et00 1.000E+0@ 3.0@OE+00 1.000EtOl 3.000E+01 1.000E+02 3.000E+02 1.000Et03 
-- 
1 - ; i- * 1.000E+00 5.000E+02 2.8876+02 fi.626Et01 2.053E+OC 3.361E-05 4.3308-22 0.000E+00 0.000E+00 -- 
TU?!:’ i z  t&,- :“read fraction of the parent nuclide. 

REsCALC.EXE execution time = 11.24 seconds 
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