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AUGUSTANA 
COLLEGE

Michael K. Wanous, Ph.D.  
Radiation Safety Officer 

February 17, 2003 

Robert J. Evans 
Radiation Specialist/Health Physics 

U.S. Nuclear Regulatory Commission, Region IV 

611 Ryan Plaza Drive, Suite 400 
Arlington, TX 
76011 

Dear Mr. Evans: 

We have now finalized decommissioning of our former 10 CFR 20.304 burial pit 

which contains C-14. Solutient Technologies of North Canton, OH performed a site 

visit and assessment of our burial pit and ran the RESRAD program, version 6.1.  

This program determined that our site meets the unrestricted use dose limit of 25 

mrem/yr. The maximum dose was actually calculated to be 0.4514 mrem/yr. I am 

enclosing a copy of the RESRAD output and requesting NRC approval of the 

decommissioning of our former 10 CFR 20.304 burial pit.  

Please contact me if you have any questions.  

Sincerely, 

Michael Wanous, Ph.D.  
Radiation Safety Officer 

phone: 605-274-4712 email: mikewanous@augie.edu

2001 SOUTH SUMMIT AVENUE, Sioux FALLS, SOUTH DAKOTA 57197 
605-274-0770 ° 800-727-2844 ha 4 695 4

CAVI-111ý'
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Summary : C-14 with Default Parameters File: c14-u2.RAD 

Dose Conversion Factor (and Related) Parameter Summary 
File: FGR 13 Morbidity 

0 
I Current I I Parameter 

Menu I Parameter I Value I Default I Name 

----------------------------------------------------------------------

B-1I Dose conversion factors for inhalation, mrem/pCi: 

B-1 IC-142.090E-06 
0I2.090E-06 I DCF2( 1) 

B-I C-1 

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

D-1 I C-14I2.090E-06D1 
2.090E-06 I DCF3( 1) 

I CI I I 

D-34 Food transfer factors: 
I I 

D-34 I C-14 , plant/soil concentration ratio, dimensionless 5.500E+00 I 5.500E+00 I RTF(I1,I) 

D-34 I C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.100E-02 1 3.100E-02 I RTF(I1,2) 

D-34 I C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.200E-02 I 1.200E-02 I RTF(I1,3) 

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

D-5 I C-14 , fish 5.100E+04 I 9.000E+04 I BIOFAC(I1,I) 

D-5 C-14 , crustacea and mollusks 9.100E+03 I 9.100E+03 I RIOPACI 1,2) 
===================================~~~=- -- -= = = -- = = --- == -== =================== -...
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Summary : C-14 with Default Parameters 

0 1 
Menu ) Parameter 
---------------------------------------------

R011 )Area of contaminated zone (m** 2) 

R011 I Thickness of contaminated zone (m) 

ROll )ILength parallel to aquifer flow (m) 

R011I Basic radiation dose limit (mrem/yr) 

R011 )Time since placement of material (yr) 

R011 )Times for calculations (yr) 

R011 )Times for calculations (yr) 

R011I Times for calculations (yr) 

ROll11 Times for calculations (yr) 

ROll I Times for calculations (yr) 

R011I )Times for calculations (yr) 

R011 )Times for calculations (yr) 

R011I Times for calculations (yr) 

R011I Times for calculations (yr) 

R012 I Initial principal radionuclide (pCi/g) 

R012 I Concentration in groundwater (pCi/L) 

R013 I Cover depth (m) 

R013 I Density of cover material (g/cm**3) 

R013 I Cover depth erosion rate (m/yr) 

R013OI Density of contaminated zone (g/cmk*3) 

R013 I Contaminated zone erosion rate (m/yr) 

R013 I Contaminated zone total porosity 

R013 I Contaminated zone field capacity 

R013 I Contaminated zone hydraulic conductiw 

R013 I Contaminated zone b parameter 

R013 I Average annual wind speed (m/sec) 

R013I )Humidity in air (g/m**3) 

R013 I Evapotranspiration coefficient 
R013 )JPrecipitation (m/yr) 

R013 I Irrigation (m/yr) 
R013 I Irrigation mode 
R013 I Runoff coefficient 

R013 I Watershed area for nearby stream or p 

R013 1 Accuracy for water/soil computations 

R014 I Density of saturated zone (g/cm**3) 

R014 I Saturated zone total porosity 

R014 I Saturated zone effective porosity 

R014 I Saturated zone field capacity 

R014 I Saturated zone hydraulic conductivity 

R014 I Saturated zone hydraulic gradient 

R014 I Saturated zone b parameter 
R014 I Water table drop rate )m/yr) 

R014 I Well pump intake depth (m below water 

R014 I Model: Nondispersion (ND) or Mass-Ba] 

R014 Well pumping rate (m**3/yr) 

R015 I Number of unsaturated zone strata

01/02/2002 15:0O 
File 

site-Specific ParamE 
I User 
I Input 

---------------.-------

) C-14 c) C-14 

3) 

ity (m/yr) 

pond Im*i2) 

y (m/yr) 

r table) 
lance (MB)

I.000E+04 1.000E+00 
1.000E+02 
2.500E+01 
0 0.000D+00 
1.000E+00 

3 3.000E+00 
1.000E+01 
3.000E+01 
1.000E+02 
3.000E+02 
1.000E+03 
not used 
not used 

1.000E+00 
not used 

0.000E+00 
not used 
not used 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000E+01 
5.300E+00 
2.000E+00 
not used 
5.000D-0 
5.000E-0 
0.000E+0 
overhead 
2.000E-0 

I1.000E+0 
1.000E-0 

1.500E+0 
4,000E-0 
2.000E-0 
2.000E-0 
I1.O00E+0 
2.000E-0 
5.300E+0 
1.000E-0 
1.000E+0 
ND 
2.500E+0

9 Page 3 c14-u2.RAD 

eter Summary 
I I Used by RESRAD I Parameter 

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

I 1.000E+04 1.--- I AREA 

I 2.000E+00 I---ITHICKO 
1.000E+02I --- I LCZPAQ 

L 2.500E+01 I --- BRDL 

0.000E+00 --- TI 

1.000E+00 I --- I T(2) 

3.000E+00 I--- T(3) 

1.OOOE+0l I --- T()4) 

3.000E+01 I --- T( 5) 

2 1.000D+02 I --- T()6) 

2 3.000E+02 I --- T( 7) 

1.000E+03 I-- T()8) 

0.000E+00 I --- I T(9) 

0,000E+00I --- T(10) 

0.000E+00 I---- $Il 1) 
I0.0002+00 I--- WII0 ) 1 

0.000E+00 I --- I COVERO 

1.500E+00 )I--- IDENSCV 

1.000E-03I -- VCV 

0 1 1.500E+00I -- DENSCZ 

) 1 1.000E-03 I--- VCZ 

i I 4.000E-01 I- --- TPCZ 

2.000E-01 1 --- FCCZ 

1 1.000E+01 )I--- HCCZ 

10 5.300E+00 )I--- IBCZ 

o0 2.000E+00 )I--- WIND 

8.000E+00 I--- HUMID 

1 5.000E-01 I --- EVAPTR 

1.O000E+00 I- --- PRECIP 

o0 2.000E-01 I---RI 
overhead I -- -- IDITCH 

1 2.000E-01I --- I RUNOFF 

6 1 1.000E+06 I----I WAREA 

3 1.000E-03 I --- EPS 

0 1 1.500E+00 )I--- )IDENSAQ 

)l 4.000E-01 I --- I 0TPSZ 

1i 2.0002-1 --- 2EPSZ 

)I 2.000E-01 )I--- FCSZ 

02 1 1.000E+02 I --- HCSZ 

D2 I 2.000E-02 02--- HGWT 

00 1 5.300E+00 )1--- BSZ 

03 1 1.000E-03 I --- I VWT 

01 1.000E+01 I --- I DWIBWT 

ND I_-- MODEL 

02 1 2.500E+02 I---- I 

NS
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UJnsat. zone 1, 
Unsat. zone 1, 
Unsat. zone 1, 
Unsat. zone 1, 
Unsat. zone 1, 
Unsat. zone 1, 
Unsat. zone I,

Parameter 

thickness (m) 
soil density (g/cm'* 
total porosity 
effective porosity 
field capacity 
soil-specific b par 
hydraulic conductiv

0 I 
Menu I 

R015 

R015 I 
R015 I 
P1015 1T 

P015 
Roll 
ROlSIU R015IU 

R016 I 
R016o I 

R016sI 
R0167I 
R017 

P017 
R017 I 
R017 I 
R017 I 
R017 
R017 
R017 
R017 I 
R017 
R017 I 
R017 I 
R017 I 
R017 I 
R017 
R017 I 
R017 
R017 
R017 I 
R017 I 
R017 I 

R017 I 
R017 
R017)I 
R017 I 

R017 I 
R017 I 
R017 I 
R017 I 
R017 
R017 
R017 
R017
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Site-Specific Parameter Summary (continued) 
I User I I Used by RESRAD I Parameter 

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

I 4.000E+00 I 4.000E+00 I --- I H1l) 

.3) 1 1.500E+00 .1.500E+00 I--- DENSUZ(1) 

I 4.000E-01 I 4.000E-01I --- I TPUZ(1) 

I 2.000E-010I 2.000E-01 I --- I EPUZ)1) 

I 2.000E-01 I 2.000E-01 I --- I FCUZ(1) 

ameter I 5.300E+00 I 5.300E+00 1 --- I BUZ)1) 

7ity (m/yr) I 1.000E+01 I 1.000E+01 I --- I HCUZ()l 

I 0.000E+00 I 0.000E+00 I --- I DCNUCC()1) 

0.000+00 0.000+00 I--- IDCNUCU( 1,I) 

1 0.000E+00 1 0.000E+00 I --- I DCNUCS( 1) 

0.000E+00 IO.OOOE+00 I 6.666E-01 I ALEACH( 1) 

0.000E+00 I 0.000E+00 I not used i SOLUBK( 1) 

8.400E+03 I 8.400E+03 I--- I ONHALR 

3) I.000E-04 1 1.000E-04 I----I MLINH 

3.000E+01 I13.000E+011 --- ED 

4.000E-01 I 4.00060E-1I --- S5F3 

7.000E-01 1 7.000E-01 I --- I SHFI 

5.000E-01 I5.000E-01 I----I FIND 

on site) I 2.500E-01 I 2.000E-01 I--- FOTD 

I 1.000E+00 I 1.000E+00 I >0 shows circular AREA. I FS 

if FS= -): 
RI 

1: not used )I5.0006E+01 1--- I PAD-SNARE) 1) 

2: not used I 7.071F+01 I --- I RADSHAPE()2) 

3 not used I0.000E+00 -- IRADSHAPE( 3) 

3: not used I 0.000E+00 I--- RAD-SHAPE()4) 

5: not used1) 0.000E+00 --- PAD_-SHAPE)5) 
6: not used I .0006+00 --- PAD SHAPE()6) 
7: not used I 0.0006+00 I-- IRAD SHAPE(67) 
0: not usedI) 0.000E+00 -I- PAD--SHAPE(8) 
7: not used1I 0.000E+00 )I--- PAD SHAPE) 

10: not used I 0.0006+00 I-- IAD SHAPE(10) 
i1: not usedI) 0.000E+00 )I--- PAD-SHAPEII) 

12: not used I 0.O00E+00 I--- PADSHAPE(12) 

not used I.000E+001--
1:not used I2.732E-01 I--- IRF-HACA(12) 

AREA:I I 

not used IO1.000E+00 I--- I FRACA( 1) 

not used I 2.732-01 I --- I FPACA(42) 

not used I 0.000E+00 I --- I FRACA( 3) 
not used 0.000+00 --- IFRACA( 4) 

not used I 0.000E+00 I--- FHACA(7) 
not used I 0.000E+00 I --- FRACA) 

I nt ued I 0000+0 ) -- IFRHACA) 7) 

not used I 0.000E+00 --- FRACA(79) 

not usedI) 0.000E+00 )I--- FHACA)10) 

not used I 0.000E+00 I--- FRACA(I9) 
not used I 0.000E+00 1 --- I FRACA(12)

Distribution coefficients for C-14 
Contaminated zone (cml* 3/g) 

Unsaturated zone 1 (cm.* 3/g) 

Saturated zone (czt*3/g) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (0m*3/yr) 

Mass loading for inhalation (g/m** 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (o 

Shape factor flag, external gamma 

Radii of shape factor array (used 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Outer annular radius (m), ring 

Fractions of annular areas within 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12
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Site-Specific Parameter Suncnary (continued)

0 I 
Menu I Parameter 
------------------------------------------------------------.  

R018I Fruits, vegetables and grain consumption (kg/yr) IS.  

R018O I Leafy vegetable consumption (kg/yr) I.  

R018I Milk consumption (L/yr) noc 
R018O I Meat and poultry consumption (kg/yr) noc 
R018O I Fish consumption (kg/yr) noc 
R018O I Other seafood consumption (kg/yr)I no 
R018 Soil ingestion rate (g/yr) 3.  
R018t I Drinking water intake (L/yr) 5.: 

R018 I Contamination fraction of drinking water I.  
R018O I Contamination fraction of household water noi 
R018O I Contamination fraction of livestock water noc 
R018O I Contamination fraction of irrigation water i1.  

R0OSI Contamination fraction of aquatic food noi 
R018I Contamination fraction of plant food 1-1 

R018 Contamination fraction of meatI no 
R018O I Contamination fraction of milk noI 

R019 I Livestock fodder intake for meat (kg/day) noc 
R019 Livestock fodder intake for milk (kg/day) noI 

R019O I Livestock water intake for meat (L/day) noc 

R019it Livestock water intake for milk (L/day) noI 
R019 (Livestock soil intake (kg/day) no 
R019O I Mass loading for foliar deposition (g/m**3) I.1 

R019O I Depth of soil mixing layer (m) i.  
R019O I Depth of roots (m) 9.( 
R019OS Drinking water fraction from ground water i.  
R019I Household water fraction from ground water noi 
R019 Livestock water fraction from ground water nom 
R019O I Irrigation fraction from ground water i.  

Re9B I Wet weight crop yield for Non-Leafy (kg/m**2) 7.  
R19B Wet weight crop yield for Leafy (kg/m*n2) I.  
R19B (IWet weight crop yield for Fodder (kg/m*i2) non 

RI9BeI Growing Season for Non-Leafy (years) 1 
R19B5I Growing Season for Leafy (years) 12.  
R19BSI Growing Season for Fodder (years) noI 
R19B1 I Translocation Factor for Non-Leafy 11 
R19BS I Translocation Factor for Leafy I.S 
R19BS I Translocation Factor for Fodder noI 
R19BSI Dry Foliar Interception Fraction for Non-Leafy 2 
R19BS I Dry Foliar Interception Fraction for Leafy 12.  
R19B1 I Dry Foliar Interception Fraction for Fodder Imno 
R19B I Wet Foliar Interception Fraction for Non-Leafy I 2 
R19BI Wet Foliar Interception Fraction for Leafy 12.  
R19B I Wet Foliar Interception Fraction for Fodder no 
RI9BS I Weathering Removal Constant for Vegetation 2. 2 

C14 I C-12 concentration in water (g/cm"*3) I2.  
C14 I C-12 concentration in contaminated soil (g/g) 3. 3 
C14I )Fraction of vegetation carbon from soil 2., 
C14I1 Fraction of vegetation carbon from air 9I

User , I Used by RESRAD ) Parameter 
Input I Default I (If different from user input) I Name 
S...................................................................

I 1.600E+502 
1.400E+01 
9.200E+01 
6. 300E+01O 
5.400E+00 
9. OOOE-01 
3.650E+01 
5.100E+02 
1.O001E+00 
I.OOOE+O0 
1. 000E+00 

I 6.000E+00 
I 5.000E010 
I -i 
I-i 

16.00E+021 
5.OO50-01+ 0 
5.500E+01 
5. 000+01 
1.600E+02 

I 5.000E-01 
I 1.000E-04 
I 1.500E-01 
I 9.000E-01 
I 1.000E+00 

1.1000E+00 
1.7000E+00 
1.5000E+00 

7.000E-01 
1.500E+00 
1.500E+00 
2.700E-01 
2.500E-01 

2.5000E-02 
21.005E-01 
1 .O000E+SS 
I1. 000E+00 

2.500E-01 
2.500E-01 
2.500E-01 
2.1500E-01 
2. 500E-01 
2.1500E-01 

I2.OOO0E+0l 

I2.000E-05 
I3. 0001-02 
2. OOOE-02 
9.800E-01

0. 500E+00

DIET(Il) 
DIET (2) 
DIET (3) 
DIET (4) 
DIET (5) 
DIET (6) 
SOIL 
D1I 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV (1) 
YV (2) 
YV (3) 
TI(1) 
TE (2) 
TE (3) 
TIV(1) 
TIVI(2) 
TIV(3) 
RDRY (1) 
RDRY (2 ) 
RDRY (3) 
RWET (1) 
RWET (2) 
RWET (3) 
WLAM 

C12WTR 
C12CZ 
CSOIL 
CAIR
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Site-Specific Parameter Summary (continu

0 I I user 
Menu I Parameter I Input 
-....................................................................  

C14i I C-14 evasion layer thickness in soil (m) I 3.00CE-01 

C14 C-14 evasion flux rate from soil (1/sec) I 7.00RE-07 

C14 I C-12 evasion flux rate from soil ()/sec) I1.OOOE-10 1 

C14i I Fraction of grain in beef cattle feed I 8.000E-1I 

C14I Fraction of grain in milk cow feed I 2.000E-01 

C14I DCF correction factor for gaseous forms of C14 8.894E+01 

STORPI Storage times of contaminated foodstuffs (days): 

STORPI Fruits, non-leafy vegetables, and grain I 1.400E+01 

STORPI Leafy vegetables I1.OO0E+00 

STORPI Milk 1.000E+00 

STORPI Meat and poultry 2.0O0E+01 

STORPI Fish I 7.000E+00 

STORPI Crustacea and mollusks I 7.0E+00+ I 

STOR I Well water 1.000E+00 

STOR I1 Surface water 1.000E+00 

STORPI Livestock fodder I 4.500E+01 

R021 Thickness of building foundation (m) not used 

R021 Bulk density of building foundation (g/cm**3) not used 

R021I ITotal porosity of the cover material not used 

R021 I Total porosity of the building foundation not used 

R021 Volumetric water content of the cover material I not used 

R021 I Volumetric water content of the foundation I not used 

R021 I Diffusion coefficient for radon gas (m/sec): I 

R021 I in cover material I not used 

R021 I in foundation material f not used 

R021 I in contaminated zone soil 1 not used 

R021 I Radon vertical dimension of mixing (m)lI not used 

R021 I Average building air exchange rate ()/hr) I not used 

R021I Height of the building (room) (m) )Inot used 

R021 I Building interior area factor I not used 

R021 Building depth below ground surface (m)lI not used 

R021 Emanating power of Rn-222 gas I not used 

R021 Emanating power of Rn-220 gas not used 

TITL Number of graphical time points 32 

TITLI Maximum number of integration points for dose 1 17 

TITL I Maximum number of integration points for risk 257

I Default 

3.000E-01 
7.000E-07 
1.000E-10-I 
8.000E-01 I 
2.000E-01 
8.894E+01 

1.400E+01 I 
I1.000E+00 I 
1.000E+00 I 
2.000E+01 I 

7.000E+00 
7.000E+00 I 
1.OOOE+00 
1.000E+00 
4.500E+01 I 

1.500E-01 
2.400E+00 I 

4.O00E-O1I 
I 1.000E-01 

5.000E-02iI 
3.000E-02 I 

2.000E-06 
3.000E-07 I 
2.000E-06 I 

2.001E+00 I 
5.000E-01I 
2.500E+00 I 

I O.000E+00 
1-1.000E+00 I 

2.500E-01 I 
1.500E-01 I

ed) Used by RESRAD I Parameter 

(If different from user input) I Name 

--- EVSN 
--- REVSN 
-- IAVFG4 

I-AVFG5 
I-CO2F 

-- ISTORPT(1) 
I-STORPT(2) 
I-STORPT(3) 

I-STOR_T(4) 
-- ISTORPT(5) 

-I- -STORPT(6) 
I-STOR_T(7) 

-- ISTORPT(8) 
-- ISTORPT(9) 

-- IFLOOR1 
--- DENSFL 

I-TPCV 
-- TPFL 

--- IPH2OCV 
-- PH2OFL 

- DIFCV 
-- IDIFFL 
--- DIFCZ 

--- MMIX 
-- -PREXG 

HEM 
IPFAI 

-- I DMFL 
-- IEMANA(I) 

I-EMANA(2) 

H-NPTS 
LYMAX 

--- KYMA
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Summary of Pathway Selections

Pathway I 

-- external gamma I 
2 - inhalation (w/o radon)I 
3 - plant ingestion 
4 -- meat ingestion 
5 - milk ingestion 
6 - aquatic foods 
7 - drinking water 
8 -- soil ingestion 
9 -- radon 

Find peak pathway doses I

01/02/2002 15:09 Page 7 
File: cI4-u2.RAD

User Selection 

active 
active 
active 

suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
active
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Contaminated Zone Dimensions 

Area: 10000.00 square meters 
Thickness: 1.00 meters 

Cover Depth: 0.00 meters

01/02/2002 15:09 Page 8 File: c14-u2.RAD 

Initial Soil Concentrations, pCi/g 

C-14 1.OO0E+00

Total Dose TDOSEVt), mrem/yr 
Basic Radiation Dose Limit = 2.500E+01 mrem/yr 

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

--------------------------------------------------------------

t (years): 0.00OE+00 1.0005+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

TDOSE(t): 4.514E-01 3.601E-04 6.417E-02 7.445E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

M(t): 1.806E-02 1.440E-05 2.567E-03 2.978E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

0M/aximum TDOSE(t): 4.514E-01 mrem/yr at t = 0.000E+00 years
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0 
0 Ground 
Radio . ...............  
Nuclide mrem/yr fract 

C-14 1.079E-06 0.000 

Total 1.079E-06 0.000

0 
0 Water 
Radio.----------------
Nuclide mrem/yr fract 
-------.-.-------.-.--

C-14 0.000E+00 0.000 

Total 0.000E+00 0.00 
0*Sum of all water indep

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Wi) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 
--. .--------------- .-------------.------------ ---------------

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  
20 7.979--0--.0002.0.0000+00.0.0000........01.0.999..0.0000+00.0.0000.0.000.+.0.0.0000 

00 7.979E-05 0.0002 0.000E+00 0.0000 4.513E-01 0.9998 0.000E+00 0.0000 0.000E+00 0.0000 

100 7.979E-05 0.0002 0.000E+00 0.0000 4.513E-01 0.9998 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 

Fish Radon Plant Meat Milk 
-- - - - - - - - - - - - - - - - - - - - - - - - - - - -------------------------

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr.  

00 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0 

00 O.O00E+00 0.0000 O.O00E+00 0.0000 O.O00E+00 0.0000 O.O00E+00 0.0000 O.O00E+000.0 
pendent and dependent pathways.

act.  

0000 

0000

Soil 

mrem/yr fract.  

7.-29E-06 0.0000 

7.829E-06 0.0000 

All Pathways

mrem/yr fract.  

4.514E-01 1.0000 

4.514E-01 1.0000

0 
0



RESRAD, Version 6.1 Ta Limit = 0.5 year 
Summary : C-14 with Default Parameters

0 

Radio
Nuclide 

C-14 

Total

01/02/2002 15:09 Page 10 File: c14-u2.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 Inhalation Radon Plant Meat Milk 

Ground............ ...Inhalation ... ................ ..Radon......... ....Plant....... .....Meat.......  

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

-------- --------- --------- --------------- ------ --------- ------ --------- 
-----

7.210E-10 0.0000 5.330E-08 0.0001 0.000E+00 0.0000 3.600E-04 0.9998 0.000E+00 0.006 0.000E+00 0.0000 

7.210E-10 0.0000 5.330E-08 0.0001 0.0006+00 0.10003.600E-04 0.9998 0.000E+00 0.0000 0.000E+00 0.0000

0 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 

0 
Water Dependent Pathways 

0 Water Fish Radon Plant Meat Milk 

Radio . ............. .............. 
. e.. r . rac.. .  

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. inrem/yt tract.  

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 

--== ==== === ==== === -= =-===== ==-== -= -==== -== -============ ======== 

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 0.000E+00 0.0000 

OQSum of all water independent and dependent pathways.

Soil 

mrem/yr fract.  

5.230E-09 0.0000 

5.230E-09 0.0000 

All Pathways* 

mrem/yr fract.  

3.601E-04 1.0000 

3.601E-04 1.0000



RESRAD, Version 6.1 T,, Limit = 0.5 year 
Summary : C-14 with Default Parameters

0 

Radio
Nuclide 

C-14 

Total

01/02/2002 15:09 Page 11 
File: c14-u2.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 Inhalation Radon Plant Meat Milk 

---------------- .----------------.. ....-----.-------------------------------.---------------

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

3.091E-16 0.0000 2.285E-14 0.0000 0.000E+00 0.0000 1.545E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

3.091E-16 0.0000 2.285E-14 0.0000 0.000E+00 0.0000 1.545E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0 
0 Water 
Radio.----------------
Nuclide mrem/yr fract 

C-14 6.417E-02 1.000 

Total 6.417E-02 1.000 
0*Sum of all water indep

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 

Fish Radon Plant Meat Milk 

- -- - - - - - - - - - - - - - - - -- - - - - - - - - - - ---------- -------------

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr; 

-- - - - - - - - - - - - - - - - - - - - - - - - - - --- ----------------- ---

00 0.0000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.' 

I00 0.000E000 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000Z+00 0.  

pendent and dependent pathways.

act.  

.0000 

.0000

Soil 

mrem/yr fract.  

2.242E-15 0.0000 

2.242E-15 0.0000 

All Pathways* 

mrem/yr fract.  

6.417E-02 1.0000 

6.417E-02 1.0000



RESRAD, Version 6.1 Te Limit = 0.5 year 
Summary : C-14 with Default Parameters

01/02/2002 15:09 Page 12 
File: c14-u2.RAD

0 
0 Ground 
Radio . ........  
Nuclide mrem/yr frac 

C-14 0.OOOE+00 0.00 

Total 0.OOOE+00 0.00
0

0 
0 
Radio
Nuclide 

C-14 

Total 
0*Sum of

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+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

... ................ ................------------ ---------------

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  

-- -- --- -- - -- - -- -- - -- - -- -- - -------- ------ --------- -----

00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

00 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 O.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 Fish Radon Plant Meat Milk 

---------- ------.-------.--------. .. ... .. ..----- - ---------------- ---------------- ---------------

mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  

--------- .------ .------ .--.--.---.-.----- - ---------- ---- -----------. ------. ---------. -----

7.445E-02 1.0000 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 

7.445E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

all water independent and dependent pathways.

Soil 

mrem/yr fract.  

O.O00E+00 0.0000 

0.OOOE+00 0.0000 

All Pathways* 

mrem/yr fract.  

7.445E-02 1.0000 

7.445E-02 1.0000



RESRAD, Version 6.1 Te Limit = 0.5 year 

Summary : C-14 with Default Parameters

01/02/2002 15:09 Page 13 
File: c04-u2.RAD

0 
0 Ground 
Radios----------------
Nuclide mrem/yr fract 
-------.-.-------.-.--
C-14 0.000E+00 0.00 

Total 0.000E+00 0.00

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

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

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

- -- - - - - - - - - - - - - - - - -- - - - - - - - - - ------------ ---------------

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  

-- -- -- - - -- - -- - - - - - - -- - - -- - - - - ---- ------------------------

00 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 

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

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

0 Water Dependent Pathways 

0 Water Fish Radon Plant Meat Milk 

R a d i o -. -- ---- ----- --. - ----- ---- ---.- ---- ----- ---.- -.- - ---- ----.- --- ----- ---- ----- ---- ---

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fractil. mree/yr frail.  

------------ ---------- --------- --------------------------------------------- ------------ ---

C-14 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 

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 O.O00E+00 0.0000 

O*Sum of all water independent and dependent pathways.

Soil 

mrem/yr fract.  

0.000E+00 0.0000 

0.0000+00 0.0000 

All Pathways* 

mrem/yr fract.  

0.000E+00 0.0000 

0.000E+00 0.0000

0 
0



RESRAD, Version 6.1 Ta Limit = 0.5 year 
Summary : C-14 with Default Parameters

01/02/2002 15:09 Page 14 
File: c14-u2.RAD

0 
0 Ground 
Radio.----------------
Nuclide mrem/yr frac£ 
-------.-.-------.-.--

C-14 0.O00E+00 0.000 

Total 0.000E+00 0.00

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+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 
--..---------------.--------------..------------ ----------------

t. mrem/yr fract. mrem/yr fract. mrem/yr fract. inrem/yr fract. mrem/yr fract.  

I - --------- -------- -------- -------- ------ --------- -----

00 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OO0E+00 0.0000 0.OOOE+00 0.0000 

00 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

0 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 

0 Water Dependent Pathways 

0 Water Fish Radon Plant Meat Milk 

R a d i o -o --- ---- ------.- - ----- -----. .- - ---- ----- --.- -----.- -- ---.-.- -- ----- ---. . . . . . . . . . . . . . . . . . . . . . . .  

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

------------ --------- ------------------------------------------------------------------------

C-14O 0.000E+00 0.0000 0.000E+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.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*Sum of all water independent and dependent pathways.

Soil 

mrem/yr fract.  

O.O00E+00 0.0000 

O.O00E+00 0.0000 

All Pathways

mrem/yr fract.  

0.000E+00 0.0000 

0.000E+00 0.0000

0 
0



RESPAD, Version 6.1 T. Limit = 0.5 year 
Susmmary : C-14 with Default Parameters

01/02/2002 15:09 Page 15 
File: c14-u2.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 = 3.000E+02 years 

0 Water Independent Pathways (Inhalation excludes radon) 

0 Ground Inhalation Radon Plant Meat Milk 

R a d i o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Nuclide 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 0.0005E00 0.0000 0.000E+00 0.0000 

Total 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 

00 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 

0 Water Dependent Pathways 

0 Water Fish Radon Plant Meat Milk 

Radionds ...................----..........................................................  
Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr 

------- .----.----.------..-.--- ----.----.-------- --------- ..------ ..------.------ - --------- --

C-14 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.  

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 0.000E+00 0.  

0*Su. of all water independent and dependent pathways.

act.  

0000 

0000

Soil 

mrem/yr fract.  

0.000E+00 0.0000 

0.000E+00 0.0000 

All Pathways* 

mrem/yr fract.  

0.000E+00 0.0000 

0.000E+00 0.0000



RESlAD, Version 6.1 Ta Limit = 0.5 year 

Summary : C-14 with Default Parameters

0 
0 

Radio
Nuclide 

C-14 

Total

01/02/2002 15:09 Page 16 
File: cl4-u2.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 Inhalation Radon Plant Meat Milk 

---------------.-----.----------------.--------------------------------
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 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.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 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 

0 Water Dependent Pathways 

0 Water Fish Radon Plant Meat - Mil
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. smrem/yr fract. s -res/yr frct, m-res/yr fr 

--- -------- ---- ---- ---------------------------------------------------
C-14 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.  

==== ==-== ============= ==--====== - -=-= - -==== ===- =- ==-==-==-=- -==-=- -= 

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 0.000E+00 0.  

0vSum of all water independent and dependent pathways.

act.  

0000 

0000

Soil 

mrem/yr fract.  

O.O00E+O0 0.0000 

O.000E+00 0.0000 

All Pathways* 

mrem/yr fract.  

0.000E+00 0.0000 

0.000E+00 0.0000



RESRAD, Version 6.1 T,< Limit = 0.5 year 

Summary : C-14 with Default Parameters

01/02/2002 15:09 Page 17 File: cI4-u2.RAD

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g) 

(i) (j) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

C-14 C-14 1.000E+00 4.514E-01 3.601E-04 6.417E-02 7.445E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) BRF(1)*BRF(2)* ... BRF(j) 

The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

ONuclide 
(i) t 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

----.-------.-------- .---------- .---------.-------------------------

C-14 5.538E+01 6.943E+04 3.896E+02 3.358E+02 *4.454E+12 -4.454E+12 *4.454E+12 -4.454E+12 
===== ===== ======- -===== =-===== ----------------------- ===== 

*At specific activity limit 

0 Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/9) 

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 = 0.000E+00 years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(i) (pCi/g) (years) (pCi/g) (pCi/g) 

----------------- -------------------------------------

C-14 1.0006+00 0.000E+00 4.514E-01 5.5389+01 4.514E-01 5.538E+01 
_==== ====== ========== - ---------------= =-------------------

0



RESRAD, Version 6-1 Ta Limit = 0.5 year 
Summary : C-14 with Default Parameters

01/02/2002 15:09 Page 18 
File: c14-u2.RAD

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

ONuclide Parent BRF(i) DOSE(j,t), mrem/yr 

(j) (i) t= 0.0000+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

------------- -------------- -------------------------------------------------------------

C-14 C-14 1.000E+00 4.514E-01 3.601E-04 6.417E-02 7.445E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

BRF(i) is the branch fraction of the parent nuclide.  

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent BRF(i) S(j,t), pCi/g 

(j) (1) t= 0.000E+00 1.000F+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.OOOE+02 1.000E+03 

---- --- ----- ----- ---- ---------- ---- ------- --------- -------

C-14 C-14 1.000E+00 1.000E+00 6.692E-04 2.880E-10 9.849E-33 0.000E+00 O.000E+00 0.000E+00 0.000E+00 

BRF(i) is the branch fraction of the parent nuclide.  

O0RESCALC.EXE execution time = 2.82 seconds

l t jp.574



This is jo acknowledge the receipt of your letterlapplication dated 

d // ?4 ,0 3 , and to Inform you that the initial processing, 
which includ6s an administrative review, has been performed.

MAR 2 4 2003 
DATE

K] There were no administrative omissions. Your application will be assigned to a technical 
reviewer. Please note that the technical review may identify additional omissions or require 
additional information.  

1] Please provide to this office within 30 days of your receipt of this card: 

The action you requested is normally processed in days.  

A copy of your action has been forwarded to our License Fee & Accounts Receivable Branch, who 

will contact you separately if there is a fee issue involved.  

Your action has been assigned Mail Control Number 
When calling to inquire about this action, please refer to this mail control number.  

You may call me at 817-860-8103.  
Sincerely,

Licensing Assistant
NRC FORM 532 (RIV) (11-1999)

. . . . .  .  
�.$................ ................



BETWEEN: 

License Fee Management Branch, ARM 
and 

Regional Licensing Sections

LICENSE FEE TRANSMITTAL 

A. REGION 

1. APPLICATION ATTACHED 
Applicant/Licensee: 
Received Date: 
Docket No: 
Control No.: 4 
License No.: 4 
Action Type: 

2. FEE ATTACHED 
Amount: 
Check No.:

(FOR LFMS USE) 
INFORMATION FROM LTS 

Program Code: 03620 
Status Code: 0 
Fee Category: EX 3M ID 
Exp. Date: 20080131 
Fee Comments: 170.11(A) (4) 
Decom Fin Assur Reqd: N

AUGUSTANA COLLEGE 
20030221 
3001063 
469574 
40-06921-03 
Notifications

Signed 

Date -- • " Z ° 
B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered /_/) 

1. Fee Category and Amount: 
2. Correct Fee Paid. Application may be processed for: 

Amendment 
Renewal 
License 

3. OTHER

Signed 
Date


