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LO INTRODUCTION 

The decommissioning of a facility on the Hanford Site requires that a dose 
assessment be performed utilizing the Allowable Residual Contamination Method 
(Reference 1 & 2). A Department of Energy letter dated July 3, 1984, from 
the Manager, DOE-RL, (Reference 3) specifies that the annual whole body dose 
or organ dose to a member of the public living at the decommissioning site 
at the time the site is released to the public, will be less that 25 mrem/yr. 
The established goal of decommissioning on the Hanford Site is to strive to 
meet the 25 mrem/yr limit at the time of decommissioning. If it is not 
possible to meet this goal because of extensive cost or exposure to personnel, 
the limit will· be met at time= 100 years post-decommissioning. 

The purpose of this report·is to document the estimated 'dose impact to the 
maximally-exposed individual resulting from this decommissioning method and 
to show that the annual dose at the site will be less than 25 mrem per year 
to the whole body or any organ. The selected method of decommissioning the 
1608-H Lift Station was to demolish the facility and bury the resulting 
rubble in situ. 

2.0 FACILITY LOCATION AND DESCRIPTION 

The 1608-H Lift Station Site is located in the 100-H Area within the Hanford 
Site on the southwest bank of the Columbia River in southcentral Washington 
State (Figure 1). Within the 100-H Area, the 1608-H Lift Station Site is 
located approximately 30 ft southwest of the 105-H Reactor Building Fuel 
Storage Basin (Figure 2 & 3). 

The 1608-H Facility functioned as a lift station to pump effluents collected 
from various systems to the 107-H retention basins. The facility was 
constructed of reinforced concrete with a concrete block superstructure, 
and consisted of a main equipment room floor measuring approximately 30 sq ft, 
an accumulation sump, and three pump sumps (Figure 4 & 5). Two of the pump 
sumps utilized electric motor-driven pumps, and the third sump utilized a 
steam-driven pump. Steel distribution gates were utilized to distribute 
liquid from the accumulation sump to the pump sumps. All three pumps 
discharged to effluent lines leading to the 107 retention basins via two 12-

. in. diameter pipes or the 116-H-2 (1608-H Crib). 

3.0 RADIOLOGICAL CHARACTERIZATION 

3.1 Initial Survey 

Prior to collecting samples for analysis, an initial survey of the 1608-H 
Facility was conducted, utilizing a P-11 ("pancake" type) Geiger Muller 
probe and an Eberline BNW-1 count rate meter. 

A survey of the wall, ceiling, and floor areas of the main floor equipment 
room indicated that general surface contamination levels were less than 
200 cpm direct beta-gamma contamination. In addition, contamination was 
detected around the equipment pedestals on the 'lower-level floor. 
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The majority of this area contained contamination levels in the range of 
300-500 cpm direct. However, one small area contained ~ontamination levels 
in the range of 1,000 - 3,500 cpm direct. 

Surveys of the three pump sumps and the accumulation sump indicated general 
concrete floor surface contamination levels in the range of 10,000 - 60,000 
cpm beta-gamma direct. Surveys of the below water line concrete surfaces 
indicated general contamination levels of 2,000 - 5,000 cpm beta-gamma direct. 
Surveys of above water line concrete surfaces indicate general contamination 
1 eve 1 s of 200. - 1,000 cpm beta-gamma direct. 

Surveys of below water line metal surfaces (i.e., distribution gates, 
vent/overflow pipes) indicated that the rust scale covering these surfaces 
yielded readings of 3,000 - 5,000 cpm beta-gamma direct. Alpha contamination 
was not detected with portable radiation survey meters. 

3.2 Sampling 

Based on the initial survey, ten strata corresponding to the different 
contamination levels found in the 1608-H Facility were identified. Following 
identification, samples were taken from each of these ten strata. The 
following list describes the ten strata and the samples taken from each. 

Stratum #1: Sump Floors 
This stratum included the accumulation sump and the east and west sump 
floors. A total of 6 samples were taken from this stratum. All samples 
were taken to a depth of 0.5 cm. 

Stratum #2: Middle Sump floor 
This stratum consists of 2 samples from the middle sump floor. These 
samples were taken to a depth of 1.0 cm. One concrete core sample was 
taken from the center of the Middle Sump {See Section 3.3). 

Stratum #3: Sump Walls Below Water Line 
This stratum includes the accumulation sump and the east and west sump 
walls that were below the water line. A total of 6 concrete samples 
were taken from this stratum. All samples were taken to a depth of 0.5 
cm. 

Stratum #4: Sump Walls Above Water Line 
This stratum consists of 2 samples from the middle sump area above the 
water line. These samples were taken to a depth of 1.0 cm. 

Stratum #5: Sump Ceilings .and Walls Above Water Line 
This stratum includes the ceilings and walls of the accumulation sump 
and the east, west, and middle sumps that were above the water line. A 
total of 6 concrete samples were taken from this stratum. All samples 
were taken to a depth of 0.5 cm. 

Stratum #6: Middle Sump Ceiling and Walls Above Water Line 
This stratum consists of 2 samples from the middle sump area above the 
water line. Thesa samples were taken to a depth of 1.0 cm. 

10 
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Stratum #7: Lower Equipment Room Floor , 
This stratum includes all floor surfaces on the lower-level equipment 
room floor. To ensure a cons~rvative estimate of the inventory iri this 
stratum, all samples were taken from the contaminated areas identified 
in Section 3.1. A total of three samples were taken to a depth of 
1.0 cm. 

Stratum #8: Upper Equipment Room Floor 
This stratum includes all floor surfaces on the upper-level equipment 
floor. A total of 2 samples were taken to a depth of 1.n cm. 

Stratum #9: Equipment Room Walls and Ceiling 
This stratum includes all equipment room walls and ceiling surfaces. A 
total of 4 samples were taken to a depth of 1.0 cm. 

Stratum #10: Rust Scale 
. This stratum includes all metal surfaces below the sumps water line 
that showed detectable contamination levels. Two samples of rust scale 
were taken from ladder rungs and one sample was taken from the w~st 
sump distribution gate. All samples w~re collected by scraping all of 
the scale from a 100 sq tm area. 

3.3 Sample Analysis Results 

The sample analysis results are listed in Appendix C by individual stratum, 
along with the dose assessment calculations. Sub-location codes for 
identifying individual samples are listed in Table 1. 

T~ble 1, Data Base Sub-location Codes 

Sub-location One Codes 
AS= Accumulation Sump 
ES= East Sump 
MS= Middle Sump 
WS = West Sump 

ERL= Lower Equipment Room 
ERU = Upper Equipment Room 

Sub-location Two Codes 
A= Above Water Line 
B = Below Water Line 

EW = East Wall 
NW= North Wall 
WW= West Wall 
SW= South Wall 
F = Floor 

DG = Distribution Gate 
LR= Ladder Rungs 

Since samples collected from the middle sump were taken at a different depth 
than in the other sumps, all analysis results for the middle sump concrete 
were put in a seperate stratum. Although insignificant to the dose 
assessment, C-14 and H-3 analysis were performed on 4 concrete samples from 
the sump floors to yield a "worst case" type of concentration estimate. 

In addition, becau~e of the ~ignificant gross alpha activity (100-400 pCi/g) 
observed for the concrete samples taken from the sump floors, ~pecific 
analyses fti~ transuranic (TRU) isotopes were performed. The results of 
these analyses are listed in Table 2. 

11 
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Table 2, TRU Analytical Results 

Samgle Number Units Pu-239L240 Am-241 Cm-244 Gross Algha 
87-81 pCi/g 231 86.9 27.3 379 
87-88 pCi/g 228 .. 105 60.8 334 
87-122 pCi/g 504 156 39.0 376 
87-128 pCi/g 9.3 15.4 7.6 63.3 

The gross alpha activity levels yielded a reasonable estimate of the total TRU 
concentrations. As a result, specific TRU analysis for all samples were not 
warranted. Gross alpha activities were utilized to estimate the total TRU 
isotope concentrations for all samples. The gross alpha values were used in 
the ARCL calculations and were assumed to be Pu-239/240. 

One concrete core sample was removed from the floor of the middle sump. The 
core was sent to the Pacific Northwest Laboratory (PNL) for analysis and to 
determine the depth of radionuclide penetration into the concrete. Table 3 
shows the results of the core analysis. · 

Table 3, Radiochemical Analysis of Concrete Core HE-7 

Sub-samgle Number Thickness Wafer (cm) C0-60 Sr-90 CS-137 Eu-152 
Surface 0.021 714±30 603±18 2271±66 2381±78 
HE-7A I.IO 29±22 5.8±1. 7 49±23 <35 
HE-7B 0.85 <18 <1.95 <19 <31 
HE-7C 1.05 <19 <l.~l <19 <33 

The surface of the core was removed using a dremel tool. The core was then 
sawed with a diamond blade so that 3 wafers of about I cm thick were attained. 
The wafers were individually ground, counted and analyzed. Figure 6 shows 
a graphic representation of the sample preparation method. This analytical 
data is consistent with the results obtained from concrete samples from all 
previous decommissioned facilities in the 100 Areas where the ARCL methodology 
was utilized for performing the dose assessments. 

3.4 Survey and Analytical Instrumentation 

Laboratory measurements were made using instruments in the Decommissioning 
Health Physics Laboratory located in the 183-KE Building. 

Isotopic Analysis Tracor Northern 
Multi-Channel Analyzer (MCA) 
Model TN-4000 

Gross Bet-Gamma Canberra 

' 

Gas Proportional Counter 
Model 2400 (Low Background) 

Strontium-90, Tritium, Carbon-14 Pacific Northwest Laboratories 
Hanford 300 Area 
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Portable survey instruments:we~e. maintained and c~librated by the Instrument 
Calibration and Evaluation Section, Pacific Northwest Laboratories located 
in the Hanford 300 Area. 

Direct Beta-Gamma 

Direct Alpha 

Eberline ,Instrument Corp. 
Model BNW-1 with P-11 "Pancake" 

Probe 

PAM 
Portable Alpha Meter 

4.0 DOSE ASSESSMENT 

4.1 Scope 

Prior to decommissioning the 1608-H Lift Station, approximately 80,000 gallons 
of water was found in the facility. The water was pumped out and transported 
by tractor trailer to the 1325-N Crib, 100-N Area, for disposal. The residual 
sludge in th~ facility sumps was removed and packaged into 55 gallon drums. 
The drums of sludge were disposed of as mixed waste. This dose assessment is 
based on estimates of the.source term present in the concrete surfaces and 
on the miscellaneous below-water-line metal surfaces within the 1608-H 
facility. Dose estimates for the 117-H Filter Building and 116-H Stack have 
been included in this report in order to provide a current estimate for the 
hectare dose. -

The pumps, pump shafts, and discharge piping were removed from the facility 
and are, therefore, not included in this dose assessment. All drain piping 
terminates at the point where they entered the facility. All drain piping 
has been sealed at this point and is not included in this dose assessment. 

4.2 Assumptions 

The contamination present within the 10 strata identified in Section 3.0 is 
randomly distributed in each stratum. 

All of the source term within the scope of this dose assessment is located 
within the 10 stratum identified in Section 3.0. 

Concrete contamiriation in all applicable strata extends to a depth of 1.0 cm 
into the concrete (See Section 3.3). 

C-14 and H-3 contamination is insignificant. However, the source term 
computed for the sump floors will include these isotopes. 

All concrete surfaces are contaminated. 

The quantity of rust scale present on the below-water-line metal surfaces 
was calculated assuming 1 gram of rust scale per sq cm of metal surface 
area. This was determined empirically from the samples collected from the 
diversion gate and ladder rungs. 

14 
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The rubble resulting froci the demolition of th~ equipment room w~lls and 
ceiling, and th~ equipment floors/sumps ceilings. were evenly distributed 
between the three pump sumps and the accumulation sump. The resulting rubble 
was located approximately 6.7 meters below grade. During demolition, the 
ground around the fa~ility was excavated to a depth of s·meters below grade 
and the walls above the minus 5 meter elevation were demolished into the sump 
areas. 

4.3 Dose Calculations and Results 

· All calculations were performed utilizing the methodology outlined in the 
Manual for Applying the Allowable Residual Contamination Level Method for 
Decommissioning Facilities on the Hanford Site (Reference 2), and utilizing 
a Dase Calculation computer code ta compute the source terms, summary 
statistics, etc. (Reference 6). 

The total mass of contaminated material for each stratum was calculated 
based on the surface area of each individual stratum (Appendix A}. Because 
concrete samples were collected at a different depth in the 'middle sump, 
the analytical -data for this sump was considered separately from the other 
two sumps and then split into three strata for·the purpose -0f performing the 
dose assessment. 

Th~ ~ose assessment methodology for the 1608-H Lift Station considers only 
one scenario applicable to this facility, the Agricultural (AG} Scenario. 
Since all of the rubble from the structure was buried at least five meters 
below grade, the .Residential/Home Garden Scenario was not applicable ta 
this site. The AG Scenario is. defined to account for the potential impacts 
ta an individual from ingestion of agricultural products whose roots 
penetrated into the buried radioactive rubble. The maximally-exposed 
individual is assumed to obtain 25% of is fruit and vegetable diet from this 
food source. Since the calculations fo~ the AG scenario are depth dependent, 
the fraction of each applicable stratum was calculated to account for the 
various depth (Appendix B). 

The deepest portions of the 1608-H Lift Station are the three pump sumps and 
the accumulation sump. The water line in the sumps was found to be 6.7 m 
below grade. The floor surface of the three sumps was located 11.4 m below 
grade and the floor of the accumulation sump was located 9.3 m below grade. 
The E_ast and West sump floors represent 55% of the surface area, radionuclide 
inventory and dose from stratum #1, and the accumulation sump floor represents 
45% of the same. · 

Table 4 summarizes the results of the dose assessment calculations for the 
1608-H Facility and includes the relevant data for the 117-H Fi-lter Building 
and 116-H Stack. The total dose for the three facilities represent the 
total hectare dose based on the known contributors within the hectare. The 
dose assessment values were calculated assuming immediate site release 
(t~o years}. Detailed calculations for the 1608-H and 117-H facilities are 
contained in Appendices C and D respectively. The dose value for the 116-H 

· Stack was obtained from Reference 5. 
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7 ABL~~ ;. DOSE SUMMARY FDR THE 1608-H l!~T STATION AND SURROUNDINS HECTARE AT THE 90% ~CL 

FF.CILii'i 
Stnbm 

ceoth 

16O8-H LIFT STATION 
1 SUMP FLOORS 

2 NIDDLE SUMP FLOORS 
3 SUNP WALLS BELOW WATER LINE 

{t = 1) ye::rs) 

4 MIDDLE SU"P NALLS BELOW WATER LINE 
5 SUMP CEILING~ WALLS ABOVE WATER LINE 
6 MIDDLE SUMP CEILING & WALLS ABOVE WATER L!NE 
7 LD~ER EOUiPMENT ~OOM FLOOR 
SUPPER EQUIPMENT ;•GM FLOOR 
9 EOUlPMENT RQDM WALLS 

l17-H FJLTER BLDG 

TQTAL3 

1 Concrete Inlet Duct 
2 Inlet Seal Pits 
3F:lterCells 
~ Outlet Seal Pits 
5 Ccncr2te Outlet Duct 

TC1 ~L DOSE F•R 117-H FILTER BLDS AT UCL OF DOSE 

TOTAL A6 DOSE AT UCL QF DOSE 

i 16-H STAO'. 
I -• ._,...,_, • ,, ......... • ~-, 
, :!H~h liilC~JJn 

~EC'TARE DOSE r'QR THE THREE Fi\ClUTlES = 4.35 r.rem/year 

AS= ~qricultural 
RHS = Residential/Home Garden 

SC'.:~lARID 
Depth AG VARIANCE 

rem/yr (rem/yr!2 

( 11. 4 ml 2.21E-09 1.13E-19 
(9.3 1) 1. bbE-09 6.99E-20 
( I 1.4 11) 1. 2BE-10 2,79E-21 
(6, 7 ml 1. 6BE-06 7,16£-14 
{6, 7 ,n) i, 21E-i.'8 8.90E-16 
(5 !11) 1. 4~E-05 5.51£-11 
(C. 
·"' :n) 7.38E-08 8.22E-20 
i.5 :,1 2.58E-!O 2. (:•4E-21 
i.5 ;'.J) 1.73E-10 5.t.~E-22 
(5 J;';) 1.95E-0'7 7. i3E-19 

l.67E-05 5.52E-11 
2, 6.'3E-'.)5 

(3.35 ml 6, 77Hl6 2.34E-11 
( 10 Ill) 7.69E-09 2.21E-17 
(8 l!) 1.70E-07 9.34E-15 
(10 II!) 7,15E-C,9 7.SOE-18 
,'~ 1~ i) 8.15E-C,~ 4,i7E-11 '..,,, ._,w 

1. 51 E-05 7.1 lE-11 
2.59E-05 

5.22E-05 
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ARCL dose calculations for the 117-H Filter Building were completed in 1984, 
and documented in Reference 4 (Section 6.0). The ARCL value for the 
117-H Filter Building was calculated for the RHG scenario and was based on 
radionuclide concentration and not dose. Therefore, the dose contribution 
from the 117-H Filter Building required recalculation utilizing the reviied 
methodology docum~nted in Reference 2. Since the majority of the 117-H 
building was greater than five meters below grade, the retalculation was 

·based on the-AG scenario. 

Of the three facilities considered for the overall ~ectare dose, th~ only 
site where a resident could encounter contaminated rubble during the 
e~cavation of-a home foundatiori was the 116-H Stack burial site. Therefore, 
in order to establish a reasonable estimate for the total hectare dose the 
following assumptions were made: 

I. Only the 116-H, 117-H and the 1608-H facilities contribute. to 
· the total hectare dose. 

2. Only o~e residence would be constfucted in the hectare. 

3. The residence would be constructed over the 116-H burial site. 

The total hectare dose is therefore, based on the RHG scenario for the 116-H 
Stack site, and the AG scenario for the 117-H Filter Building and 1608-H 
Lift Station. 

5.0 CONCLUSION 

The 1608-H Lift Station was decommissioned and demolished in sftu uti1-izing 
the ARCL m~thodology. According to the ARCL methodology, the final site 
dose assessment value shall be based on the source term contained within the 
surrounding hectare. Since the source term for the existing structures and 
burial grounds that lie within the hectare surrounding the 1608-H site are 
not known, the final site dose assessment cannot be calculated at this time. 
However, the radiological contribution. to the site dose from 117-H and 116-H 
burial sites, in addition to the 1608-H site, can be accounted for. This _is 
accomplished by summing all estimated dose from each.scenario and site. DOE 
guidelines state that the annual whole body or organ dose to an individual 
living on the site at the time the site is released shall be less than 25 
mrem/yr. Therefore, the final dose assessment for the hectare must be less 
than this limiting value at the time the site is feleased. 

.The results of the dose assessment for the 1608-H facility represents a 
"worst case" contribution of the source teim at this site. Therefore, the 
dose to a maximally exposed individual from the 1608-H burial site was 
estimated to be 0.026 mrem/yr assuming immediate release (time=O). This 
exposure rate is well below the 2S mrem/yr limit, therefore, no source term 
reduction was warranted and the facility met the criteria for in situ burial. 
The total dose for the hectare surrounding the 1608-H Lift Station is 4.85 
mrem/yr. This exposure rate is essentially the e$timated value for the 116:.. 
H Stack,' the contributions from the 117-H and 1608-H facilities being 
negligible. 
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APPENDIX A 

Stratum Area/Mass Calculations 

Stratum #1 - Sump Floors 
Accumulation Sump: 

Surface Area= 405 ft2 
West Sump: 

Surface Area= 159 ft2 
East. Sump: 

Surface Area= 159 ft2 

REF: Drawing P-1239, P~2089 

Total Surface Area= 723 ft 2 
Mass of Contamination Concrete= 1.61 E+6 grams 

Stratum #2 - Middle Sump Floor 

Surface Area= 156 ft2 
Mass of Contaminated Concrete - 3.48 E+5 grams 

Stratum #3 - Sump Walls Below Water Line 
Accumulation Sump: 

Surface Area= 737 ft2 
West Sump: 

Surface Area= 793 ft2 
East Sump: 

Surface Area= 793 ft2 

Total Surface Area= 2323 ft2 
Mass of Contaminated Concrete= 5.18 E+6 grams 

Stratum #4 - Middle Sump Walls Below Water Line 

Surface Area= 792 ft2 
Mass of Contaminated Concrete= 1.77 E+6 grams 

Stratum #5 - Sump Ceilings and Walls Above Water Line 
Accumulation Sump: 

Surface Area= 2192 ft2 
West Sump: 

Surface Area= 939 ft2 
East Sump: 

Surface Area= 939 ft2 

Total Surface Area= 4070 ft2 
Mass of Contaminated Concrete= 9.07 E+6 grams 

Stratum #6 - Middle Sump Ceiling and Walls Above Water Line 

Surface Area= 939 ft2 
Mass of Contaminated Concrete= 2.09 E+6 grams 
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Stratum #7 - Lower Equipment Room Floor 

Surface Area~ 485 ft2 
Mass of Contaminated Concrete= 1:08 Ed+6 grams 

Stratum #8 - Upper Equipment Room Floor 

Surface Area= 475 ft2 
Mass of Contaminated Concrete= 1.06 E+6 gram 

Stratum #9 - Equipment Room Walls and Ceilings 
Upper and Lower Equipment Room Ceilings 

Surface Area= 960 ftZ 

Outside Equipment Room Wall~ 
Surface Area= 1816 ft 

Upper/Lower Level Eguipmen~ Room Wall 
Surface Area= 160 ft 

Total Surface Area= 2936 ft 2 
Mass of Contaminated Concrete= 6.55 E+6 grams 

Stratum #10 - Contaminated Iron Surfaces 
Ladder Rungs: 

Surface Area= 3308 in2 

Sluice Gates: 
Surface Area= 1536 in2 

Total Surface Area= 4844 in2 
Mass of Rust/Scale= 3.13 E+4 grams 
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APPENDIX B 

Agricultural Scenario Depth/Stratum 

Stratum #1 - Sump Floors 
Depth= 9.1 M 

Accumulation Sump: 
2 Surface Area= 405 ft 

Stratum Fraction a 0.56 

Depth = 11.3 M 

East and West Sumps: 
Surface Area= 318 ft2 
Stratum Fraction= 0.44 

Stratum #2 - Middle Sump Floors 
Depth = 11. 3 M 

Stratum Fraction= 1.0 

Stratum #3 Sump Walls Below Water Line 
Depth= 6.7 M 

Stratum Fract1on = 1.0 

Accumulation Sump: 

. East and West Sumps: 

Fraction Calculations 

Stratum #4 - Middle Sump Walls Below Water Line 
Depth= 6.7 M 

Stratum Fraction= 1.0 

Stratum #5 - Sump Ceilings and Walls Above Water Line 
Depth= 5 M 

Stratum Fraction= 1.0 

Stratum #6 - Middle Sump Ceiling and Walls Above Water Line 
Depth= 5 M 

Stratum Fraction= 1.0 
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Stratum #7 - Lower Equipment Room Floor 
Depth= 5 M 

Stratum Fraction= 1.0 

Stratum #8 - Upper Equipment Room Floor 
Depth= 5 M 

Stratum Fraction= 1.0 

Stratum #9 - Equipment Room Walls and Ceiling 
Depth= 5 M 

Stratum Fraction= 1.0 

Stratum #10 - Contaminated Iron Surface 
Depth= 6.7 M 

Ladder Rungs: 
Surface Area= 3308 in2 
Stratum Fraction= .68 

Depth= 9 M 

Distribution Gates: 
Surface Area= 1536 in2 
Stratum Fraction= 0.32 
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27-33 04/03/87 !b08H 
;·7-?) 04/07 /87 lb08H 
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IJ!"' 
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ES 
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+2.lOE-14 +5.26E-20 
+2.10£-14 +5.26E-20 
+6.70£-15 +1.68E-20 
J..:.80~-12 f4,51E-18 
+6.7Cf-15 +1.68E-:O 
r1,~~::E-l~i +3,Ctf-21 

DECAY 
crnsT. ( year1 I 
+5.60E-Q2 
+1.20E-<'A 
+1.30E-01 
+2, 4(E~)2 
+23[-0:Z 
-r5:20E-;)2 

-NA (~j r~TA '.,'ALUES n:sT FCR TriIS ISOTOPE 

CG'JC;f/lA/J::f :J;J.SE TERI'! IS +7,iOE-22 (reii/yr) 2 

:J;R Y~:PtNCE CF ;;.GSE IS +1.13E-l9 (r~/yr) 2 

!_;G_ ,JF TO"TqL DOSE IS + 2. 5~.E-(19 rem/yr 

DEr.AY 
FACTOR EST. DOSE(re./yr) 
+1.00E+oo +3.89£-11 
+1.00E+OO +2.:-BE-11 
+1.ME+OO +3.69E-11 
f 1.0(!£+0!) +2.02E-(J9 
+U,OE+(M) +1.34£-12 
+l~OOE+i)i) +!.5EE-i3 

C-4 

S.D. DOSE(ret/yr) lO.. DOSE(rel/yr) 
+5.blE-12 +4.blE-11 
+3.82E-12 +2.87E-11 
+6.99E-12 +4.59E-11 
+3.3~5E-!O +2.~~•E-<)9 
+1.6(€-13 +! .55E-12 
+1.37E-i4 +1.76E-l3 



SD-DD-TI-011 Rev. 0 

~~g•-4 :~ :~:~TE~ !S +L14E+,:)l ~S(-i-3, 74E"'"')1 F~) 
· . .tr·:~ :::::;EcT:~iN F~;:TDR 13 +2.79E-i:;5 
J:~A [f :~ LC.CATICt~/r:~CILITY SITE iS J.6, 7::£_;.)3 l-fCTbRE{ 47 .23E+02 Ft2 • +6. 72-£+01M2 } 

;~"~ c:~V-CT::ON Fi:-'£TGR !S +l.6GE--1)1 
:·;:G: FAC';ffi C-CR.at:;ECi!DN FACT~ !S 1 
·=FACTIGN Cf STRATlJ'1 US8l IN SCENARIO = .. 

,-r! 

ISOT!F'E 
H-3 
C-14 
CD-M 

c~-137 

WSE FACTffi 
( ret1/yr / pci l 
+2,lOE-14 
+2,10E-14 
+6.7(;£-15 
+! ,S,)E-12 
+6.70t-l5 
-Li!'.·E-15 

COORECTED 
DOS'E FOCT[Jl 
+4.13E-20 
+4.13E-20 
H.32£-20 
+3.54H3 
+1.32E-20 
~2 .3t,£-21 

DECAY 
COOT, (year-1 ) 

+5,bOE-02 
+1.20E-:J4 
+1.3()£--,)1 
+2.!t)E-C2 
,I"\.,.,..,.,.,.,_ 
T'(.,.)i)i:-\.J..-: 

,i.:-1 :(f--,)2 

-'lA ~~O DATA VAL~tS EXIST F'OR THIS !SOTOFf 

:A;~;\~·c ~:JEE-:-~:;:,~ :s ·61~"4€-20 i_:=5!,.'trJ 2 

cowflg;JCf rutc IDX IS +4,45£-22 (rei1/yr) 2 

r;J'\::_ \%IAl'H J: [l.'.JSE IS +6,99t-20 (reii/yr) 2 

u::t.. .JF TQT~t DOSE IS +2.00E-09 r~/yr 

DECAY 
FACTOR EST. DOSE ( reef yr l 
+1.00E+-00 +3,0bE-11 
+ 1. ,)('.,£+(lQ +1.87E-11 
+1.(H)E+OQ +2. 90E-11 
•1.{~)£+(1() +1. =~-i)9 
+ 1. C~)E +i)j +1,i)~,E-12 
+ t '(~jE +(;(I +1,24E-i3 

C-5 

S.D. DOSE(re1/yr) lil. DOSE(rea/yr) 
+4.41E-12 +3,62E-11 
+3.CIOE-12 +2.26E-11 
+5.~.0E-!2 +3.6(,E-11 
+2,63E-10 + l. 92E~:f1 
+! .2::E-13 Tl,22E-12 
TL05E-i4 +L3BE-13 



. -.-.,., .. 1!"" 
-:l"H-~~ 

'37-i32 04i:0/87 i.C~)~ 
37-13.3 ;}~/ 10i37 !608H 

:UB­
LDC-1 

SL'B­
LD:-2 iYPE 
NW-3 C.SO-1. OC 
~B C.S0-1.0C 

SD-DD-TI-011 Rev. 0 

:_mrs 

pCi/g!I 
pCi/1]:ll 

H-3 

4.i~f+l 
9.20E+l 

C-6 

,.. .. 
L,- .i.-1 

55. 9 
91 

c~~-60 

5.5:.E+2 
9.21E+2 

SR-90 

3.46E+1 
8 cr.r-, 4 

1 .• LQC.Ti 

CS-137 

1.2,)E+l 
6.21 
-.., ,,.,. 
t.1 ,L.J 

2.:-154 



., ~ .,-.~. 

... ,., 
:_,-i"'" 

EF:-~I) 
.... ,.. ~ -:r-, 
~.;i-:.,._;, 

EU-152 
EIH54 
G:'""\'OSS ~ 

,, ~ 1,·._. 

H-3 
.. - -~ 

.-:-3 
H-3 
:-14 
C-14 

r • • i. .. -.i"+ 

C-14 

co-t.o 
ChO 
SR-90 
~:F:-90 
ii'ih(l 
SR-'10 
CS-1-37 
CS-137 
CS-137 
EU-152 
EU-!~12 
ELH54 

SD-DD-TI-011 Rev. 0 

+.~. 98E+(11 
+ i' .35E-M)~ 
+7 :~-f£;.(!2 
+6,G:'E+{,1 
+1. 13E+-01 

S.D, i~(i:',;fi: 
+3.::.E-n)l 
+2,tSE-ri)l 
+2.:SE+02 
+3.b:'E+l)l 
+9.~·H)O 

+2.2E+<)l 
;-1, 7:,E-:)1 
+l.8.3E+02 
+2.56£+01 
+6.7':E·H)) 

+1.67EH)1 +l.49£+-01 +1,05E+-Ol 
NA-00 DATA Vrt.lIS' AVAII..AfllE Frn IBIS ISOTOPE 
l.:A-/{) DATA VALLES AVAILAEU FOO THIS ISDTDPE 

C-14 
CD-60 
~-90 

~11 • !:"i c.,,;-·,l._\.., 

Ell--154 
GROSS A!..PHA 
CO-bO 
SR-90 
C3-137 
EU--!52 

CS-1? 
Et-152 
EU-1.54 

CS-137 
~U-152 
EU-154 

E'J-154 

Alr''HA 

:;.">i'OSS ~JHA 
E'J-1~ 
Grt'O.SS ~f}l,A 
EJ;'Q'3S A!..PBA 

+7.81E+02 
+B,14£+03 
+1.141:+-03 
0 3.00E+02 
+4.6BE+02 

NtrltfilllCI8IT DATA 
NA-!tf31.HICJENT DATA 

T6,42E+-03 
+8.99E+-02 
+2.37E-H)2 
+3.61£+•)2 

t~ !N9.Jtr i CI ENT :-AT A 
t¾H- H!SUFF ! CI ENT :)A iA 

+:, • 7c:+03 
+3,8~iE+03 

r~ INSJFICIENT r-ATA 
NA--INStfrIC!81T r,ATA 

+3,45£+(12 
+5,:SE+C2 

l<tt-il-GYr,C:ENT r.ATA 
NA-- INSUFFI C iENT DA TA 

+:.42£+02 
NA--H6.fFiCiENT DATA 
NA-H,S'dFFICl~i DHTA 
NA-- HtS:Yr1 C IElff DAT A 
NA-HlSLfFICiE!ff DATA 
UA--INStfFI Ci EITT DAT A 

2 
,, 
' 
2 
' ' 
0 
0 
2 

') 

0 ., 

,., 

(! 

2 
2 
,) 

,) 
,, 
' 0 
I) 

0 
0 
0 

C-7 

2 
., 
' 

,, 
.:. 

2 

+2,~3E+(i7 
+2.:~+07 
t2,57E+i)8 
+2,09£+(17 
+3.9'".f+i)6 
+5,82E+-06 

+7,74-E+06 
+6.11E+Ob 
+6,37F.+07 
+g, 91E+O,~ 
.;.2,35E+06 
+3,66E+Ob 
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.;~~ :F i--E LDCA!IGN/F~C~L:T'f SITE IS +1.4:t:-,)3 HECT~;E(+!1:i6E+(12 Ft2 , +L4:.£;.:)1M2} 
~~'EA CGRF.~:CTiON FhCTCtR IS +L 1::-.E~)! 
~;JSE ;;c:c~ :c-f:f::ECTiC~'-' FACTOR !S 1 

ISOTOPE 
H-3 
·:-14 
cc-~~:i 

C3-137 

OOSE FACTOO 
! res/yr /pci l 
+2,lOE-14 
+2.!0E-14 
+6,70E-!5 
T1.80E-12 
! I -.,._,. 't: 
'T'Q, ,,.:,:.-~--; 

;:.2c:-1s 

~CTED DECAY 
OOSE FOCTOO C!HiT, ( year-1 } 

+6.ba:-20 +5.60E-02 
+6.62£-20 +1.20E-t)4 
+2.11E-20 +1.30E-;)1 
· C '-,.- 1"' t._j,.JJt- ... c +2,.!.:)E-02 
+2.llE-20 +:.3(:£-0~ 
.~ -.,-,,... ""·C +:.,::::E-,)2 T,), :-_:.:-.:..i. 

-r~ ~,r.J DATA 'i~.LLfS EXIST re~ THIS ISGTGPt 
-NA NO JATA 'JA.LUES rnsT FOR THIS ISOTCf'E 

-~~.I~J.::t :-c;,t -~:1 ~s T2.~:.E-il ;.r2m/yrj 2 

·~·=?,'~WU Cr.TI Tl:Rt-1 TS +2.38E-22 (r~!/yr) 2 

707,;t V::.RI~~:~:: ,~ ~32:C rs +2.79-E-21 (re1/yr)2 

;~~L :Ji: mAL '.•~z :s +t. 95E-10 rew/yr 

DECAY 
FP.Cl'm EST. DOSE ( re11/ yr) 
+1.00E-l-00 +1.61E-12 
+1.C-t;E+GO +1.69£-12 
+1.COEi-00 +5.~2F:-12 
+1.\:{!f .. ()I) +1.19£-10 
tl.GCE+(H) +8.27E-14 
T 1. C1)E .;.{_r.) -t-'.\20E-14 

C-8 

SwD, DOSE ( res/ yr l ua.. DCiE ( ret/ yr ) 
+5,12E-13 +2,26E-12 
+4,C4E-13 +2.21E-l2 
+1.34€-12 +7.14H2 
+5.0~.E-11 +1.34£-10 
t! I 95£-!4 +L!hE-13 
+1.:,2.E-14 •3.97£-:4 



'37-2.3 :)4/03/87 16(~~ 

:3H1 0!/07i37 l~CBH 
37-m 04/09/87 lb(;SH 
87-125 1)4/ff//87 1608H 
i -!JO DATA VAL:£5 AVAILAfli 

LCC-1 ~C[-2 TYPE 

ES 

~il-3 CS(;-. :.C 
iwi--3 [:"':;,(l-, :-C 
EW-3 CS{'-. :{ 
~~~-B cso- I ~-C 
EW-B 
IM-B 

cso-.:.c 
cso-.~ 

SD-DD-TI-011 Rev. 0 

~~ITS 

~L/gm 
pCi/gm 
;fi/g., 
(iii•;o 
pCi/g1 
pCi/g1 

H-3 C-14 

4.83E+2 
. .,,. 
~a 

7.~'8E+2 345 
3. ;·:.£+2 i4') 
4176£+2 349 
3.44£+2 155 
3.04£+2 410 

C-9 

CG-bO 

UlE+3 
Ll9E+3 
!.:.t.£+2 
1. 75E+3 
1.64£+3 
1.85E+3 

., ,;,1,-,"j 
i,. 11.i~t:TL, 

2.49E+2 
1.69E+2 
2.7BE+2 

i:~S-137 

4,2:E+l 

4.0!E+l 

"!! ..... 
-.:..J1L., 
. .,, ~~ 

.:.J.,i..:..-

27.23 
71 ., .. 
.;.J,.:'t 

36.24 
39.24 

EU-1::4 

+ . 
. . 
: t 
i . 

~ 

t l 



. -· ~~ 

-- --,-' -

-+-

c-:4 
:.S-:•~ 

-~-i37 
EU-152 

E\H:4 
GROSS ~ 

,\ ~ 
.1-.,;, 
jl •• n-.. , 

'.~--14 
C-14 
,-. ... 
.. -.:."t 

•._' ~ 

_ ... ·• 
•J- _":' 

~r._,_,., 

- .- ' ... 
i_ •• _ ·:;;:.1 

:J,-9(1 
-.,.. 1...-

,.::.- l,..); 

-.... 17""1 , ____ ,- !,.,; 

-:3-137 
~:.J-1~-: 
EU-152 
E'J-154 

SO-DD-TI-011 Rev. 0 

~i-~·s: cJ;:, ~~==:. ;;~; S.D. AV6,(CJ:!Jgc; 
~6.62E+Ol 
+4.52E-H)l 
;.2.~9E+02 
+4,.Slc:+01 

. .,... -~ 
~~; .:.: .. ~ - .:1., 

.,. 2. 32E-:--.:;2 
"!" t , 37E +{i3 
~2. 7~-H)2 

+1.11E+i)2 
+6. 34E+02 
+Li3E+1)2 

t!,17E·01 ~1.1~+01 +5,91E1-00 
+3.2iE-H)l +6, 9~.£,H)f) +2,84E+-00 
NA-tO lli\TA VALlfS AVAILABLE F[Jl IBIS ISOTOPE 
NA-NO DATA V/llfS AVAIL.All.E FOR THIS !SOTOP£ 

.- . ,: .. -,;_~ 

c:-60 
SF:-?r) 
,:S-137 

E\1-154 
GPOSS 
co-w 
SR-90 
[-S-!rl 
-, ! 4 c.-, 
c.1..r.:__;.,_ 

~-90 

8J-15~ 

,..,.. ·~ ;_..j-1-Ji 

~J-152 
ElJ-:54 
~os.s 
::U-152 
aH:-4 

ElH54 
GRGS3 .AJ l"U.• tll.J'",., 

C:l, C-G~:tpCi/qi5} 2 \lU'lBER 
+U1E+03 
-L39E+04 
-9 .51E-H)2 
+:,.6BE+,)2 
-8. 71E...,)2 

f!A-INS\fFICIENT DATA 
N.tH~.fFICIENT DATA 

~4.32Ef04 
+1.92E+-03 
-5.b.3[H)2 
+U2E+02 

NA-INSJ'FFlC!8iT DATA 
NA-It~Fr!CENT DATA 

r~i. 57E.;.:)3 
-1.47E~)3 
+3.00E+03 

HA-!NStfFIC!ENT C-ATA 
t JA- INSlJi·'rl CI ENT il,;TA 

r1.24E+03 
•~\27E+02 

l-l;;-l~ICI8ir f\,l""fo. 
UHIH 

tJA-lt,?l.JFiCIEHT DATA 
1 • 1"1"'·"'·• - ... , .:.oc.-rv1 

i-i.A- H&'FFIC!ENT "'"'""" ~'111H 

:~it.SF.ICIE,'T DATA 
NA-ltGfFICIE!ff DATA 
NA-IHSlfFICIENT DATA 
NA-I N2JJFFI CI ENT DATA 

:JF 
6 
-~ 
6 
4 
6 
0 
0 
I 
0 

6 
~ 

C 
., :., 

,) 
I 
~ 

4 
I 
J 

I) 

0 
4 
6 
i) 

0 
4 
0 
0 
f, 
V 

0 
0 

:3Ai'if'LES 

C-10 

!~]. Cf 2Ai~1PLES 
L 
,J 

~ 

0 

' •'.:I 

4 
6 

s~·CE TEF~{~i) 
+2.33E+09 
+L46E-Hi'9 
+? .08E+09 
+1.44£+<)9 
+2.57E+08 
+1.70E+<J8 

S,D. SCt~fE TSi'.:~{cCi} 
+3. 43£-r:)8 
+2.34E+08 
+L:.4E+<)9 
+2.3?£+1)8 
+3,•6E+<)7 
+1.47E+-07 



~.F.::-;~ .:~ ~::·~;:.~ :s +.)17GE+1}) ;£IT~;S{+2.::::iE+01 F~) 
:::T-. c:r..F~~c;roN F~CTCf: rs +2 I :::rc~)3 

SD- DD- TI-011 Rev. 0 

~::~E;; :.F ~1~€ ~J:P.iICi•UF~:!LiTY SI7E IS +2.!~.E-02 ~CT~t;~(+2,32E+03 ft2 , +2.16E~)1tf2) 
r·:;.2~. Crfj:fCTIC~~i rt::TC:F'. IS +2,94£-01 
:,~:E F;:cTCR CC~ECTION FAC'TOR IS 1 
'-"PtCTEfi Cf STRAT'u1~ :J.38) IN S.'.:8~10 = 

DECAY 
ISOTOPE 
H-3 
:-14 

DOSE FACTOO CCf:RECTED 
(rea/yr/pci) DOSE FACTCR COOT. (year1 l 

+5.bOE--02 
+1.20E-o4 
+1.30E-01 
+2.40E-i)2 

DECAY 
FOCTIR EST. DOSE(re./yr) S.D. DOS£(rea/yr) 

cn-60 
~R-S~) 
-,.. . .,.-
1..:i-.1.-.'' 

+2'.lOE-14 +1.30E-17 
+2.10£-14 +1.:-0E-17 
+6.iOE-15 
+1 :30E-12 

+4.15E-1B 
-rL llE-15 
+4,1:E-18 +2.3CE~)2 

-NA :iO ~TA 1/ALUES EXIST F~ THIS ISGTGPE 
-NA t~J r.A.TA -.'~LL:ES EXIST FOR THIS ISGTCff 

·;~;I~~.:£:-::~~ -E_:::;; :3 :."',l~E-:4 ~iE1Tt/yr; 2 

CG'JAR:rit,'CE [:IJSE TERM IS +4.56£-16 (reg/yr) 2 

'C:/:l '.'~F:J.;,~5- GF E.':E !S +7,16E-14 '.rem/yr) 2 

!~~- ·:~ 7Q7;L DOSE IS +2.03£-{lb rem/yr 

+ 1. Cia:+oo 
+1.00E+l)(I 
+1.00E+,}1 
+t,:::C'£+00 
+1.00E+OO 
+l ,OOE.;{:1) 

C-11 

+3.10£--,)8 +4.46E-o9 
+1. 9(!£--,)B 
+2. 9:-E-CiB 
+1.60E-(l6 
i-l.1)7hl9 
+1.26£-10 

+3.04£--09 
+5,56E-09 
+2,Qif....:.)7 

71.27E-10 
t1,09E-l1 

OCl DOSE(rea/yr) 
+3.67E-08 
+2.29E""'?8 
+3,b~f-08 
+1,95E-:)6 

+L10E-10 



I i'H"'-1 
L~~ • 

37-132 04/!Q/87 1.:.{iBH MS 
37-133 04/1(,/87 10(:oH i~S 
+ -1-aJ DATA '.'ALU£S AVAil~Eli 

q rj n 'l.;; ·11; 1;~ ii, .. ni,1·. 1(1·.: l ,I ~. i •h,~ ,,1 '-.I • "i: id t;, 1,l! 

SD-DD-TI-011 Rev. 0 

~OC-2 TYPt 
t,"/i--B CS0-1. CC 
S'li-B C30-1.0C 

UNITS 

pCi/~m 
~i/91 

u..-
11 ._, C-14 :-n IJ'\ u;-,-., 

4.75E+1 5.5~f+2 
9.20£+1 9! 

C-12 

SR-90 

3.-½E+l 

.... r"' ·~ 1_:,-1 . .J/ 

~I ~tl~O 
! ,30E+1 

EU-152 

6.21 

:,1 n:.1 ._;.r .1. ..... , t~~ss 
;;tp;l.A 
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:-r~J~TUM :-~"£ l:'. ~IDitE SiJrf• !~J_S BELCt..~ ~-A.TtR L!if 
~-):.;.-t~,~;c ::F ·:]ffHl~P✓P.TED :~-::~:IAL lN srr:AT~'M iS ~;.~-(6 qi 

.. -- ·, 

... 1.4 
;_.-,;.~ 

,._,,.. 1"1"'7 

--~-:.,.,j/ 

B.J-152 
EU-154 
Gh'OSS Al...F'rt\ 

H-3 
I C ,-._, 

I-,. 
,,-,j 

H--3 
;:-14 
C-14 
s-~4 
c-g 

.- .. , 
.-.:.'1 

•""•""! IJ\ 
',,-:;;} 

C0-60 

~:B-90 
.. ., t~ 
•.N-J..•ji 

CS-137 
E\.:-:52 
EU-152 
EU-154 

~~~3. CDNC. l µCi/a;i~; 3,D: fpCi/gm) 
~3. 1::iE:~01 
+2.~8E+01 

S,D. h\'G. (~-Cif;;J} 

+2.23£+~)1 
+1.7:.E+-01 
+1.8-3E+02 
+2.5&:+,)l 

: --r-r .·,c 
"!"~,"'.'•:·C.':"!_ll 

+7,35E+ol 
+ 7, :;3£ .:.(;2 

+6 , i/;:E +<) 1 +3,62E-H)1 
tl.13E+01 +9.:i-lE+<)O +6.7:E+O-O 
+1.biE+Ol +1.49£+-01 +1.05E+<)1 
NA-I{] DATA VALUES AVAILABLE FOO THIS ISOTOP£ 
NA-NO DATA VALLES AVAILAl.li FOR TI-!IS !SOTLf'E 

i:.'-:'. C[!-~:{pCi/gmJ 2 

+7,31ETl)2 
+8.14E+-03 

~;.rrEER Cf ~tf•LES 

CD-61) 
Sli-90 
CS-!37 
~: CC-, :_.-.i,._ . .:, 

ill--154 
;3F.'QS.S ALPHA 
CD-60 
SR-91) 
SS-137 
EU-152 

CS-t37 
fU-152 
EU-154 
SRGSS ALPHA 
CS-137 

EU-154 
oRffiS 
ill-152 
E':J-154 
SrftS.S 

~...,,,,,. 
onu-:i-:i 

6F:OSS 

ALPHA 

ALPHA 

+L 14E+<)3 
+ 3 • (!(1£-HJ2 

+4,68f·H)2 
~-lA-INSlfFICIENT DATA 
NA-INStfFIC!ENT DATA 

+6. 4ZE-H)3 
+8.99£+02 
+2,37E-tt)2 

'1A-!NSl.,fFIC:ENT I:ATA 
NA-!teH!C!ENT ~iA 

.!.Q ,:7E+03 
+2.47E+i)3 
+3,S~€-H)3 

NA- INSUFF! C 100 DA TA 
t~ Hi£ITTICI8-ff DATA 

+3.4:E-f-02 
.,.5,:St~o2 

i½INSJrFICI81T DATA 
NA- !NSUFF ! Cl 00 DA TA 

+1.42£+02 
NA- INSl.fF!C!eIT ~TA 
llA-lt-1::l.fFICialT riArn 
NA-!NSl.fFI C mn DAT A 
AA-HS.fFICIENT DATA 
NA-rnsum CI ENT DA TA 

-~ 
~ 

2 
2 

0 
0 
2 
2 
2 
2 
0 
,, . ., 

0 
0 
2 
2 
1) 

0 
2 
(1 

() 

0 
0 
0 

C-13 

2 
2 

i-1.30£+-08 
i-l.31E-+-09 
+1.1)7£+08 
+1. 99E+-07 
+2.96E+-07 

+3. 94E"!'(i7 
+3,11E.:.1)7 
+3,2~E~,a 
+4.5.3E+07 
+l.19E+fJ7 
+1.86E+-07 
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=·:~3:: l~- c;u:. ~T T = 1
) '!E~RS 

:::?~·.; :F ST~;;TL;"1 ~S +t-a7Ci"T(i{1 ~~S(+2.20E+~)l Ft) 
:-~--r~ :~:F:c,t,:":!~1 FA,:T~irt IS +2~ 11)£-)3 

~CS: :-~.CTGR CCRRECT!DN FACTOR IS 1 
;:~:;,cnoN JF STRAn.\'1 USED :N SffiiM!O = 

ISOTOPE 
H-3 
C-14 
CG--60 
~;~-9(1 
,,.,.. -1"'11 
·--~- ;.~! 

rosE FACTffi 
(rl!ll/yr/pcil 
+2.10E-14 
.;.2,lOE-14 
+6. 70E:-15 
+1.80-E-12 
+-~. 7::~-1:. 
-l.2CC-l5 

CORRECTED 
DOSE FACTOR 
+7.34E-18 
+U4E-18 
~2.34£-18 
+6.29E-16 
+2.34£-18 
+4 I 2(:E-; 9 

DECAY 
crnsr. ( year1 l 
+5.60E-<)2 
+1.20£-i;,4 
+1.:0£--01 
+2,40E--02 
+2,30E-02 
+5::")E~)2 

8.'-:54 -~-~ ~;iJ DAT;~ 1JALlIS EXIST FDR TH!S ISOTCPE 
-NA NO Y.tTA '.'ALUES EXIST FOR TI-ll5 ISOTCFE 

CD\'~R:~JU [~-f TEfu"I IS +7.~9£-17 (ri?ll/yr) 2 

T:J:t.:.. '-,c.R!AifE !J" CG:f 13 +8,9(JE-!6 (rei1/yr) 2 

'..:CL GF TOTAL GCSE IS + 1. :oE-·17 rer1/yr 

DECAY 
FACT[R EST. DOSE ( ret/yr l 
+1.()({+-00 +9.07E-10 
+1.00E+-00 +9.SSE-10 
+1.00E+OO +3.1)6£--09 
+1.0CE+OO +6. 71E-{t8 
+1.))t+{,) +4.67E-11 
·' 1, (li)E +()() +1.2~E-11 

C-14 

S.D, DOSE(re1/yrl LU DOSE(ret/yr) 
+2,89£-10 +1.TcE--09 
+2.Zc'E-10 +1.2~f-i)9 
+7.59£-10 +4,03E-(l9 
+2.S~it-,~ + 1. !}4E-{J7 
+2.SOE-11 +•~ ,~er:_' 1 

•·::l1i.1,,~ lJ. 

+7.31E-12 +:;\24E-11 



3i-~5 1)4/(13/87 16(:2:H 
37-~6 04/03/87 E08H 
87-02 :)~107 /S7 16(iSH 

LCC-1 

37-13 ,)4i07 /3i i608H ~ 

87-126 04/ffl/87 1608H ES 
87-127 04/09/87 1608H ES-
t -,'IQ C-Arn VALUES AV/\ILABLE 

LX-: TYPE 
~·~ cs~-.5C 
~ CS0-.5C 

;,;11 I,. 
~ cso-, ~iC 

CS0-.5C 
cso-.x 

SD-DD-TI-011 Rev. 0 

'...liITS 4-3 C-14 
,..,, ,.-. 
,_J.S-Ot.' 

~i!gm 4.32EO :9.1 1. 7SE•2 
pCi/sm 9. 7~-EI) ":"'= 3 .. JiE+2 ._\ • .J 

~{,i/g,1\ 1.24£+3 594 1.::£+3 
pCi/gm 6.59£+1 31.8 3.50E+2 
j:Ci/g11 1.23E+2 103 4.54E+2 
!ii/g1 1.30E+2 301 1.4(.(+2 

C-15 

------·----------------

~-11) C:3-137 EU-152 EU-1:,4 ,.... .. ,~ 
:r;.:.1:~ 
·" r:1..:,A !"!Lr,:;; 

3.16E+1 I ... , 
':),.:.~ 

4.21E+l 7.42EO 1'' ,,., i.1~ 

b.67E+2 1.26£+2 54.26 
1.20£+2 1.T3E+l 72.28 i 
2.49E+2 * 27.23 l 
8.84E+l 

* 
48.25 

* 



7--"7,-,-,,­
_ .:·.: ,;.";-t. 

:-14 
CO-C/1 

·:S-137 
EU-m 

E\J-154 

~-3 
~·-; 

·' .. .r 

:1-3 
•.:-14 
C-14 

" .. 
I_-- ... "'! 

,... . ~ -~- _., 

cs-.:ro 

cc-::~) 

:~-90 

GS-!37 
c:~-1 ~-7 
EU-1:,2 
E!J-1:.2 
E~-:54 

SD-DD-TI-011 Rev. 0 

iNG. Cct~:. (~~:il•;:n) 
+2, :2E+i)2 
+!.8?E~)2 
til,3~.£+~)2 

S.J, (::[i/~tn) 
+4.S2E+02 
+ 2.27Ef1)2 
+ 3. :;oE •H)2 

S.D. A\/6,(pCiig:n) 
.,.i .. 97E+02 
+9 .27E+Ol 
+1.45E+02 

~~/)GE+02 +2,4:'E-H)2 +9.88E+Ol 
+5,02Enn +6.5:3£+01 +3.SOE+Ol 
+3,67E+<)l +2.58£-+-01 +1.05E+-01 
llA-1() DATA VALLES AVAILABt.£ Fml THIS ISOT[FE 
NA-NO DATA WllJES AVAILABLE Fffi THIS ISOTOPE 

!S·JTQ~"E 
H4 
CD-60 
SR-O(l 
:S-137 
:, ,_, ~.., 
._,,.; -~·L 

EU-154 
GRD-:"S ~'!JA 
CC-60 
SR-90 
CS-137 
EU-1~,: 
:t;-154 

·"'"' •.,.., ;_.~-J.,j( 

ElJ-152 
EU-154 
SF:Cr";;S ALPP,A 

EU-1~,4 
Sii'DSS ~1-!A 
Ell-154 
G'ii'OS.S ALJlHA 
S.:,DSS AlP'riA 

c,·}, JJNC(.:fa/grni 2 

+1,01E+G5 
~1.61E+05 
+1.13E+05 
ti,57£+04 
+4.SC£+03 

NA-It&fFiCIENT DATA 
NA- INSIJFF!CIOO DATA 

+6.15E•04 
+4.72E+<'A 
+2.12£+;)4 
+2.45£+0~ 

NA-!HSLTT:C:ENT DATA 
~~A-H-s.FF!CIOO DATA 

t2,:38E+(l4 
+2,?'"±+03 

NA-INStmcmrr DATA 
NA- JNSL,.'Cf IC IE!-ff C-A TA 

+2.52£+-03 
t~INSUFFICIENT DATA 
NA- INSUFF i CI ENT vA TA 

+~.03E+i)2 
:-IA-!N"'illICIEiIT DATA 
NA-ltRfFICI8IT riATA 
tlA-Ill'SlfFICIENT riATA 
NA- INSUFF! CI ENT DAT A 
\lA-INS!fFICIENT DATA 

I ~JM:f.R GF SrlHPLES 
-~ 
6 
6 
3 
6 
0 
0 
, 
0 

6 
3 
6 
i) 

0 
6 .. ;, 

6 
0 
0 

' " 
0 
0 .. . ; 

0 
0 
(j 

0 
0 

~ ,,., ...... SHi~:...~S 1-fl,J, ._r 

6 
6 
6 
I 
0 
.., 
.) 

b 

W.JRCE ffi:l'l{pCi) 
,.. 

" S,JUfi'CE TEfo'H pCi i ~.u. 

+2.2.3£+1)9 +1.78E+09 
+1.6~:E+(rt +8,41E+08 
+3, 9~:E+{,~ +1.32£:f-Oq 
+1.81E+-09 +8, 9tf+<)8 
+4.~~+08 +3. 4~,£+<)3 
+3.33E+-08 +9.55£+<)7 



SD-DD-TI-011 Rev. 0 

~:E?·:~ :J 1;;~;ru~ :s +5/:(f;.:}:) ~ET2S{+1.64E+01 Fti 
~~:_:•T'~ S;~?F:E::!~·l (AC~:R IS -L~l1E-')2 

ISOTOPE 
H-3 
C-14 
GH!O 
SR-9i) 

DOSE FACTffi CORRECID 
(rEt/yr/pci) DOSE FACTOO 
+2.10£-14 +9.29E-17 
+2.lOE-14 +9.29E-17 
+6.;0t-15 
+L3(f-12 

+2.97E-17 
+7 I 97E-1~1 
+2.9iE-17 
~:,. 31E-13 

DECAY 
CONST.(year1 ) 

+S.bOE--02 
+L20E-04 
+1.3CJ£""'~1 
+2. • 0£-:)2 
+i.30E-02 
+~,. :GE-02 

-;/A '.ID ~ATA ','A.LU£5 EX:ST rC.R THIS i5DTCft 

G:VMIA/fc :.~:'SE TEF:M IS ,4.1:E-12 (re;;i/yrj 2 

T7P.l ':~RiiJU: Cf OOS::: !S +S.:,lE-11 (re!i!/yri 2 

:_:J_ :f KT:~ X-GE rs +2.4~-05 rett./yr 

DECAY 
FACTCR 
+1.00E+OO 
+1.00E+OO 
+1.00E+(.:() 
+1.0GE+(IO 
+l ,i))E+C>O 
r1.)JE+CO 

C-17 

EST. OOSE(ret/yr) S.D. DOSE(r!!l/yr) LU DOSE(re11/yr) 
+2.21£--07 +1,bbE-07 +4.34E--07 
+1.54£--07 +7.81E-•.)8 +2.:'4£-07 
+1.17E-1)7 +3. 91£-,)8 +1,67E-,)7' 
+1.44£-05 +7.l!E-06 +2.36£-{;5 
+1.3~.£--{18 
+L 77E-{i9 

+1.0:E-(,8 
+5,07E-10 

+2,;~E-i)B 
•2. ~iE-09 



• ·.-• ·,:., 1i1""' ....... ,.. 
·•"' ., ·; ~l..L":.;:: ··•'"-

37-t:4 )~/10/87 lC.CiBH 
37-13~ 04i10/87 !60~.rl 

SUB­
LDC-1 

9..JB-
LOC-2 TIP£ 
~"ii-A csc-uc 
'.\'\ii-A CS0-1.0C 

SD-DD-TI-011 Rev. 0 

l).UTS 

pCi;'q:n 
pCi/ge1 

H-3 c-:4 

8.51 

C-18 

L25E+1 
2.05EO 

SR-90 CS-137 ~U-l52 

.21 
6.21 

GROSS 



;:"'!-3 

C:3-137 
EU-152 

EU-154 
6ROSS Ali'HA 
!H-3 
J~-90 

::DTCPE 

+.} 
U-~ !, .•. 

:+-3 

:-t4 
j I I 
,_.-;u. 

-:-:4 
•""'II 1_.-.:,~ 

' - ' T 

::JJ-60 
C.0-60 

C:-60 

:r,-90 

:u-t52 
EIJ-152 
EU-1~4 

~~to. cD~rl~~ci.t,~~, 
~·~. :;:~E-rt)(I 

+6.37E+{~) 
t 7, 2SE +0(1 

::,I•. (pCi./~~l 
-,-\) • i]!)f +((, 

SO-DD-TI-011 Rev. 0 

2 1D. AV6. { pCi/~ruj 
~(l . (~)E ~)) 

.-2.1~,t+(:t) 

-+5, 23::+i)O 

NO I Gf SA~tES SQURCE TERM( pCi i 
t5,S5~~1)6 
+1.33E+07 
+1.52E+<)7 

s l D I SCtJF:CE TERM { ti; 
+(! I ~•{:E,+(iJ 

+4,4SE+('.f 
+1.09E+,)7 

+ 1.(~j'E+:)1 +-0 .(~J:+(ii) +{1 ,(J(f+(K) + 2 .26E+<)7 +<), (¥.)f+;)j 

liA-NO ['ATA '!AlUES A'v'il.ILAEU FCR THIS ISOTOPE 
+3.21E+<)) +4.24E+(l0 +3.0(lE+<)O 2 +6.71E+% +6.27E+06 
NA-NO DATA VALUES AVAILABLE FOO THIS ISOTIJ'E 
NA-NO DATA VALUES AVAIL~BLE FOO THIS ISOTOF't 

STATISTICTL VALUES ~ ESTIMAIBl BY ASSll'IIN6 ™AT THE S.D.=O.OQll'IE.~ AND 1 DE61i'EE OF FREEDa1 
STATISTIC.ft. VIV.JES ~ ESm~m BY ASSJJIINS n-!AT TI-E S.D.=O.C,j;ME.~ AND 1 DEBREE :JF FREEDC:11 

iSOTOPE 
c-14 
C0-60 
s~--~o 
C5-lr7 
EU-152 

6ROSS 
GQ-6Q 

SR-70 
CS-137 

ill-152 
EU-1~4 
3FDSS AIJ'HA 
EU-l52 
EU-154 
G"F-'OSS ~JHA 
ELl-154 
Gfi'CSS ~'!-IA 
6RDSS ALPHA 

C.1/. crn:(pCi/,Jai 2 N\Ji~ Cf SAMPLES 
t~INSUFF!ClENT DATA 
11A- !NS1-fFIC:BJ:T ~TA 

rJA-I~'SUFFICIOO DATA 
NA-!~5'.fF!CIBff DATA 
NA-JN2JJFFICIENT DAiA 
NA-It-afFIClENT DATA 

+2.24E+01 
NA-l!&.fF!ClBiT DATA 
~JA-i~':-UFFICIB-ff JAiA 

-1, 29E1"1)1 

i+}-INS1JFF:cmrr ~TA 
tt~-HBJfF]Cmf' I'-~TA 
tiii'-INSttFICIDff ~ATA 
NA-Hl:3!.frICIENT DATA 

-3. l!E-+-01 
NA-Il~..fF!C!8.fT DATA 
'-lA-!NSUFF'!Cie-IT DATA 

NA-i!JC'mICIM MTA 
NA-: hS\.lo'Cf IC !ENT DAT A 
NA-!h'SUFFiCiEh'T DATA 
t-lA-INS:.fFJCIENT DATA 
tJA-!NS!.FFICIENT C-ATA 
t,.;- INS'..ff !Cl ENT DAT A 
~-INS.fFICIOO DATA 
NA-INSl.fFIC!ENT DATA 
NA-I~'SlfFICIENT DATA 

1 
0 

0 
0 
2 

,) 

0 
0 

0 

0 
i) 

I) 

0 
I) 

0 
0 
0 

C-19 
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.::~ :J 7
~:: :..c:C.~Ti~:.tu=~rL ITY 3ITE IS +8. 72E~)3 HECTAAE( +9 .39£+02 Ft2 t +3. 72E+01M2 } 

~h~ CG~hfCT!Ct.4 FACTCR IS •1.79E-01 
~c~:E ~~TGR C-G~ri'ECi!3, FACTC,R IS 1 · 

ISOTOPE 
H-3 
C-14 
CG-60 

;,r. 1~ . ..,.~-~-.:-

DOSE F ACTCR CORRECTED 
( ret/yr I ix;i l OOSE FACTOR 
+2.10£-14 +3.77E-17 
+2,lOE-14 +3.77E-17 
+6.70£-15 +1.20£-17 
+LdCE-12 +3.~3E-15 

DECAY 
COOT. ( year1 ) 

+s.60£-,n 
+1.20£-1)4 
+1.30E-01 
+2. ~0£-,)2 

-NA NO [!ATA VALLk:S EXIST FOP THIS !EJTCFE 
r-"".rri:.-.-. 
:;:'\:..;.~: -/;A t;rJ DATA VALUES EXISi F!JR THIS !SOTC,FE 

--1T~L ~Cf.t ~S +7 .~ .. ~-(~ r~~:''rr 
-·~s_:;:·~(E ~'iJ::~:: 7~F~ IS -:-~.~)E-iO :re~/yr~ 2 

,:.,NA:'.i!.;'ff DD"x TERM ;s +3.6:E-:o ( rE!i/yr J2 

~c:~:_ v~~;~~-,"CE Cf :ratt rs +8.22E-20 · (re:1/vrJ 2 

1)'1 CF '!"JT~ ~OSl: IS +7,42£--{:8 reo;/y; 

DECAY 
FACTOR EST. OOSE(ret./yr) 
+1.00E+{J() +2.21E-10 
+1.00E+OO +5.0lE-10 
+ 1.(()£ +-00 +1.8.~-10 
+1,1)(1£+(~) ~7.:9E-(~ 

tl,COE~oo +1.~4£-11 

C-20 

S.D. DOSE(rell/yr) 
+-0. 00£ +00 
+1.69£-10 
+1.31£-11) 
ti),(il)£+00 

.1,.C ,..'Cr- II 
-1,..:,,.iC.-.1.l 

LO.. DOSE (rel/yr) 
+2.21E-10 
+7.18£-10 
+3.51£-11) 
+7.~-08 



·" ,.,,.,,.,-!"' ..... ,.. 
.. ,,;n ~~1-.... ~,:i t'i('\£. 

S7-136 (~: 1U87 16.:lb'H 
87-L37 1)4/10/87 1608H 
:7-:33 04110/87 160SH 
i -NO DA~H 'v'ALUES ~VAilJ;&'LE 

LCC-l 
ERL 
~ 

LOC-2 
r­r 

F 
F 

TYPE 
CS0-1.0C 
CS0-1.0C 

SD-00-TI-Oll Rev. 0 

L~HTS 

~i/;m 
pCii,;;:. 
~if~,u 

+3 

.., ~,.,,..,,. 

.:., , -.-Ct.~J 

UOEO 
2. 19EO 

C-21 

1.S.3 
2.79 
,, .... , 
... ,.:,1 

1.09E+l 
7 ,:;.~EO 

.... , -.,, 
:-n-::i.1 CS-137 ~1-!~,, 

-~· J.•'~ 

3.21 
iND 
6.21 

EU-154 
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:::-:~-~~ ~~~~r:: :·; 1_::.:? :G1Jr?·}"8ff ;-ell~~ :=--:...ClR 
:!~~:,·.:;:1...,CTC ~f ::ilTAi~I:!ATED ~!;~b!Al IN ~:RAT!.I."1 !S +LG2.£ti)6 1;m 

EU-154 
5F:!J.';5 t.!J'PA 

H-:. 

,; 1' 

;"\-.,:. 

,--. 4A 
,._,-l't 

c-:.4 
,-. I A 
•..:-J.'+ 

.. ..., .,., --· -:_._.' 
.--._[(! 

.--r"'; ·:, 
_._.-.j;.' 

.. ,.._ .,_._ 
-:.f\-"t\_1 

J:-90 
._., ,....,. ._.; .... J, 
-,r-. .... ., 
· ... .r :-.•/ 

EU-!54 

+3.l9ti-(:i) 

+2. t9E+CXJ 

U. ;;iCi/qm) 
;-9 .20E-i)1 
+5.b9E-01 

:3,D. A'·,'S. {pCi/q~) 
+5.31E-0! 
+3.29E-01 

+U,:f+-00 +4.87E+{,) +2 .81E+(r,) 
'.:.A-NO DATA 'v'AUJES AVAILABLE FCR Trl!S !SOTOF'E 
NA-NO [~TA VALUES AVAILABLE Fffi THIS ISOTOPE 
f4. 7 lE-tOO + 2 .12£ +i)O + 1. 50E +()0 
NA-Kl DATA WllES AVAILABLE FOR THIS ISOTOPE 
NA-l«l DATA VAUIS AVAILAR.E FOR THIS ISOTIFE 

C-1~ 
,::J--.60 
SR-90 
"'V"'I O":""'T '-r:-;.; 

SJ-154 
Gr:CSS {:l}M 

CC-60 
SR-90 
CS-1~ 
ELL152 
~t.:-15-1 
~:OS 
:~:-90 

EIJ-152 
EU-15:1 
SRCtS 

···"!'X' .,:.(\,J-:,.... 

CU-152 
2-154 
SRO:::s ~u= H.~ 
~U--154 
GROSS ~_FHA 
SROSS ilJ..Ft-',A 

C.V. CiC~µCi/gJJ 2 

-L16E--\')1 
+7.87E-01 

NA-!l,'Sl..fFI CI 8-ff DA TA 
tJA- INSUFFIC!8IT DATA 

-1. 79£.:.<:t!) 
t~ INfil'FI Cl 8-ff ~A TA 
NA-ItafFICI81T MTA 

+2.55E+()(J 
AA-INSlfFICI8iT DATA 
:.:A-!NSUFF!C!ENT ~TA 

+l.5lE+()() 
NA-INStJFF!CIENT ~TA 
NA--INSt~IC!ElIT DATA 
UI\ HM""•Hr"'l•tt"ITi-\fT "•·'T" 
!!t":-4,1!:.!f.j .i.: .... .,,_~(! .·T'Hri 

~l~-I~S5F!C:8r; DATA 
+9 .3:~.:.4)0 

flA-H,'SlfFICIENT DATA 
NA- rnsum C iElff DA TA 
IIA-INSlH!CI8H !lATA 
t-;A-HIS.iFFIClBff n;.iA 
:~Irf.xJFFIC18ii UHTA 
tlA- l N'SlfF IC I El-IT ~ TA 
HA-~NS~!CIENT C-ATA 
'IA-!~JFFICIENT DATA 

~IA-INSUFFICIENT DATA 
NA- INSUFFICIENT D:; TA 
flA- rnstJFFI Cl8ff !)A TA 

0 
0 

0 
0 

0 
0 

,1 ,., 

0 
(! 

!) 

2 
0 
0 
t) 

0 
!) 

0 
!) 

0 
0 
0 

C-22 

2 

+ 7 I t)'?c +(~ 

+5.09E+-06 

+:, 74€+;)5 
~1.s:.£+05 
+3.04£-H).~ 

+1.62£+06 
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··f.:;~ CF -r-1E LOCATICtJ/?:;;:rLIT1' 3ITE IS +~.51£-')3 HECTA:~{+4,3:t:-H)2 Ft2
, +4,51E+01M2) 

~~s; i:.G'RR~CTIQN FACTffi IS +1,4iE-01 
Tz f PCTC~ CGRRECTION FACCR IS 1 
~~:AC"i"ICtl Cf STEAT1.tl USED IN SCENARIO = 

DOSE FACTOR CORRECTED DECAY 
(ret/yr/pci) DOSE FHCTOR CONST. ( year-1 ) 

+2.10£-14 +2.97E-17 +S.bi)E-1)2 
+2.lOE-14 +2.97E-17 +1.20E--04 
+6.70E-15 +9.47E-18 +1.30E--01 

ISOTOPE 
H-3 
C-14 
CHA) 
SR-90 - 11A ~l'J DATA VALUES EXIST FOR THIS lSOTCff 

-NA NO DATA ')tX_i.fS EXIST F]< T~IS rsnTGPE: 
+1 ::OE-!:. ~:..20£--:)2 
-'·iA '.~~ C-ATA V;J..Li::S EXIST F,JR THIS ISOTiTrE 
--!-lA tm Df\TA WJ..L'ES EXIST i=G'R IBIS ISOTOPE 

TO'.~L [,,:± !S +2. :,.Sf-10 r-?.ri./:1r 

;J_~F:;i-'..·."'.E ~O~E ":EFH :3 •l.2!£-21 :,rei!/yr) 2 

C::NAR!~{f-E VG.SE TERI'\ 15 1-8,0~'E-22 (rei1Nr) 2 

ro~;.:_ 'JARi~f(E CF OOSE 15 +2.:)4E-21 (r~ll/yr) 2 

1.;i~- GF iQTAL ~:3E rs +3. i.::-E-10 r~-t/yr 

IICAY 
FOCTIJl EST. DOSE(ret/yr) 
+l .OOE+{lO +1.02E-10 
+1.00£+00 +1.m-11 
+1.00E+OO +6.71E-11 

+ l .OOE+(M) -r3,C2E-12 

C-23 

S.D. OOSE(rea/yr) LO.. DOSE(reii/yr) 
+1.70E-11 +1.24E-10 
+L0:.£-11 +9 .. 32£-11 
+2,ESE-11 +l .(l4E-10 

+2.TSE-12 



St'E-
L0:-1 c.Gc-2 nPE 

37-1-39 G4/~C.-'S7 1608H ERU 
.37-!.~1) ,)4/13!87 1t.)'3H EF.U 
; -:;:J DATA VAU:3 AVAIL~BLE 

F 
F 

CSO-l.CiC 
CS0-1.C:C 

SD-DD-TI-011 Rev. 0 

l}-HTS 

::JCiiglll 
pCi/1;~ 

., ., 
H-.; 

3.52£0 
1.2lEO 1.71 

C-24 

CQ-60 

4.73E0 

:::s-1-:;; 

,., .... 
,,...:.J. 

I '" O,.::J. 

w-154 -.-.r,r¼""I 
-~~.L-i:-J 



...;-

:CO-:-') 
S;:-;o 
SS-137 
EU-152 

E\J-154 
6RC.SS ALPHA 

~-.; 

H-.J 
., ~ 

~--J 

S-14 
C-14 

·= - . ~ 

c:J-c{1 
.·-:-i ,•, .,.,-c.,v 

::·:.-:.(1 
:.R-,<) 

C2-:.37 
.•-.. ~~ 
·_.j-;_-~,, 

C.3-137 
EU-152 
E'J-152 
€~-'..54 

SD-DD-TI-011 Rev. 0 

-2.37E-+({; 
+1.23':+(a) 

+ 1. 6-'1: +,)i) 

~6. 7~-1)1 
Kl.C,)E+OO 

S.D, AVS/pCi/gml 
+l.16E+OO 
t4,80E--<)1 

+(I,0Ct+')() 

t~-t-0 DATA V~.J.£3 hVAILAEtE FGR THIS ISOTOPE 
~i~--NO DATA 'JAL!...'ES AVAILAE:U: FOR THIS ISOTOPE 

f~. OF S..;'f'LES E1:{JRC:E '.ERtH~J:i) S.D. SOt'RCE lU11(oCi) 
2 +2.5iE-r(~b +1.::E+{i6 

+l.30E+06 
+S.01E+06 

+5.09E+05 
-H) • CKE t!}O 

+7,ilE+<)O +2.1:f+oo +l.:-OE+1.)Q 2 +8.17E-+-Ob +1.59E-i-06 
~ DATA VALUES AVAJL.ABt.£ FOR THIS JSOTCfE 
NA-NO DATA VALUES AVAIL.AR.£ FOR nus ISOTOPE 

STATISTICAL VAL\.£5 AF'.E ESTIMATED BY ASS!J,'1Jlf3 THAT TI£ S.D.=O.OOtlBN /iNll 1 DEGREE (F FR£ED0!1 

rc-.-··!-r·.:,c 
,;.:.ii_•!./::... 

C-14 
DH• 

CS-137 
EU-152 
c-1~;4 
r.-:-,r.,..,.. 
'JI\•-~ 

0'.HO 
SR-90 
CS-137 

~:_1c.'"l 
..__, .L· .. L 

EU--152 
E!J-154 

':U-152 
~-1:,4 
GROSS !U'Hl-1 

GF.1JSS A!J'l.iA 
~~ ALF'nA 

C,'J, CCNC(pCiigfl 2 

-1.11£+{(1 
NA-INSlfFICIENT MTA 
~,A-HBHiCIENT ~-ATA 
it'.i-H/9.iFFiCIBIT uATA 

+3.47E+OO 
f,'A--INSIJfF!CIENT DATA 
NA-IN.S!JF!CiENT DATA 
tJR-lh'SUFFICIENT r,;rn 
NA-rt-lSlfFICic}ff DATA 

-1.~4E+-'.fl) 
~JA-INS'tff!ClBIT DATA 

~!A-!!·~FICI~-IT DAT~ 
NA-!NSHICmrr DATA 
rJA-PiSUFFlCIENT DATA 
NA-m;_fF!GNT DATA 
'lA--INSur~!CIENT DATA 
tlA-11'-'9.JFFIC!ENT DATA 
,JA-Hf....i.iFFICIBH DATA 
NA-INSdFFICIENT %TA 
t;A-P:SLTTiC:8,1 DA,A 
NA-JNStfFICI8H DATA 
i/A-lNSLfFICIENT DATA 
NA-itS.fFICIENT DATA 
'lA- rnstFFICIENT DATA 
NA-It6.fFICIE!-IT DATA 
'l.1\- !NSifFI CI ENT DA J A 

!) 

0 
2 
1j 

0 

0 
:) 

0 

(! 

') 

r) 

0 
1) 

i) 

fl ., 

0 
i) 

0 
0 
0 

C-25 



qi~ 11. ~1~;1~1.i, 1.'.nr.·i1·i.:1 ./ '!;.p ; ~rl.JI rrrJI ,1} M ti!' ij,.,J, ~ / 11;)! 
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::E?~:-· c~-: :.:?.,~7lJ1 :s 1::.(ii)E+(:1) !if:ERSl+!.64E+~)1 rt} 
:~;.:-P: ·::~:Ft:~~:i:1 t{(70R ::: ;.:,;):E-:)2 
tf..E'.i ::; ~--E ~0c.t.TIDt~iFACILiTY S!TE IS +4,41£-;)3 HECTARE{+4,7:1E+()2 Ft2 , +4.41E~)1M2 ) 

.;~ Cuf~'ECT!GN FACTCR !S +i.40E--)1 
:·t.tE F~CTC,~ Cffif:ECTION FACTOR IS l 
=F .ACT JON ;JF STRATl_~ USS) iN SC8!AR IO = 

ISOTtf'E 
H-3 
C-14 
C0-60 

C-S-13i 

EU-1~.4 

DOSE FACTffi roi'RECTED DECAY 
(re1/yr/~i) DOSE FACTffi C!JlST.(year1

) 

+2.lOE-14 +2.95E-17 +5.60£--02 
+2.!0E-14 +2.95£-17 +1.20E-Q4 
+6, 70E-15 +9 .41E-18 ~1.30£-l)l 
-!!A NO DATA YALUES EXIST FOR T-IIS !SOTC:PE 
-NA NO ~i:~T~ VALUES EX!ST FGF: THIS !SJTCPE 

i-~1120£-:)2 
-NA NO DATA VALUES EXIST FOR ;HIS ISOTG?E 
-llA MJ DATA 'JRL:JES DIST FGR THIS ISOT!n 

1.:::;I~:;CE :G;~ TS~~~ IS +1.:,4E-:1 (r2!1/yr) 2 

·:J)AR!A~ ~~:E Tb~ IS -'?.71E-~ (re~/yr) 2 

TOT~- '.'~,Gl{E c;: vC~-E iS +5.bbE-22 (re11/yr) 2 

:_c'). Ci: TDT~ :C2c IS +2,;)~E-10 re-:~/'yr 

DECAY 
FACTrn EST. DOSE(ret/yr) 
+1.00E+-00 +7.39£-11 
+1.0Cf+OO +3,8~,E-11 
+1.(~)£+(',0 +4. i2E-11 

'!! .OOE+t)) +U.cE-11 

C-26 

S.D. DOSE(rem/yrj LU DOS'E(re1/yr) 
+3,61E-!1 +1.20E-10 
+1.SOE-11 +5. 77E-11 
+o.OOE+OO +4, 7~I-11 

+2.6SE-12 +1.72£-11 



LC-C-1 

87-:42 1)4/13i87 160SH 
87-1 +4 :)4 i ~3/37 10i)8H ERL 
87-145 04/13/87 16GSH Efi't 
t -NG DATA '✓ALL!ES 1WAI~El.E 

U:C-2 
3il 
SW 

TYPE 
CS0-1.0C 
C-30-1.0C 
CS0-1.i)C 
CS0-1.0C 

SD-DD-TI-011 Rev. 0 

UNITS 

QCi/qa 
µCi/qm 
;£i./gil 
pCi/gra 

H-3 C-14 

1.04 

1.64 
1.14 

C-27 

CG-60 

;ND 

tND 
lND 

..... ,.. c.,..,. ,_.;:,-u1 EU-152 E'·J-i:4 

9.21 

!14.32 



S0-0D-TI-011 Rev. 0 

:.-:-~.::.-"'.~:i N0}1E IS E~l~i?;'ENT r.1JC-ii ·~;,t..i...S HND CEILJiG 
·,~2:;,)i] .. ;~: :.F ::!-ffMi~I;f1-:E ~-ATEF;I;.L iN S~ATUM IS '!6.~.:f~)6 ~i 

T"'-r,-,..,-,r 
l-:'.J: ..:r·;: S.D. A1/C. (oCi/ge) 

NA-t,iJ DATA 1)AU.tS AVAilli'LE FOR THIS !SOTGPE 

c:S-137 
EU-1~,2 

EU-154 
GRGSS AlJHA 

+L27E-n)O +3.21E-01 +1.86E-·-:il 
i!H'O C,ATA 1/RL'ES A'/AILABLE :=rn nus ISOTOr'E 
'l4-MJ DA.TA ','/i.~S h\'~IL~BLE FOR THIS ISOi:JF'E 
NA-~ CATA i'ALL'£5 ~VAil.ABLE FOR THIS ISOTOPE 
+4.93E+i)l +5.68E-t-01 +3.28£+01 
tlA-NJ DATA VA!..lES AVAII.AfllE FDR THIS ISOTl1'£ 
NA-NO DATA WL\IS AVAILAllE FDR THIS ISOTOPE 

W,'ARiANCE TERMS 

;--·. 

:· 'T 1-:- ;. 

I· .. 7 r; _, 

~-3 
H-:. 
:-:~ 
C-14 
c-:~ 

.'"· •.I .... 

CD-.j(; 

SR-·i(i 

SP-% 
CE-137 
::E~!.7' 
C3-17i 
E1J-i52 

c-~4 
CD-60 
SR-90 
,-.,,. .~~ ._ . ..::-.;,.;,; 

81-154 
lz-'03S 
:-c-oO 
SR-90 
cs-rn 
EU-1 :,2 
~'.J-1:,4 

E'.J-154 

r,_:-152 
EiJ-154 

P.l..FHA 

:f:OSS AtP!-<A 
EU-152 
E"J-1:A 
t-RGSS ALF'.-!). 
EU-1:-4 
tfiDSS ALPHA 
Grn5S ALPHA 

i' u C.:JNC(pCi/grn) 2 ~..,rxBER Cf JI\" I 

NA-INSUFFICIENT DATA 0 
NA- INSlfrl crm DATA 0 
N.~-!NSUFFICIENT DATA 0 
/lA-HISLfFIC!SIT DATA :) 

N:~- I~S.iFFiC!ENT DATA 0 
NA-INSllFF!CIENT· DATA 1) 

NA- Jt,.'SUFFICIENT DATA (I 

11A-lNSl.fFIClENT DA:A 0 
AA-!NSi.fFICIENT DATA 0 
NA-IN':.uFF!CIEh'T ~ATA I) 

-4.::<E+<)) "'! 

•!A-H~~!..ifFICIENT ~TA =) 

ttA-I ~l.fF IC l ENT DATA 0 
\:~!NS":JFrIC!2·ff ~A7A i} 

NA-Ir-GJ=FICI2ff !".":••. ., 
i.tcilH '! 

NA-iNSUFF!CIE?i'T DATA :) 

NA-HSJFF!Ci31T C-ATA 0 
!:A- INSLIFF! CI ENT DA TA 0 
NA-l~~l.fFIClBff DATA (1 

'1.A--1119.frl CIENT ~TA :) 

NA-IISJFFICIENT nATA 1) 

•!A-JNStff'ICiM D-ATA (I 

~A-iNSl_fr!Cl8ff DATA ., 
•J 

~iA-H61JFFICIENT DATA 0 
!!A- !~tiFFICiENT C-ATA 0 
NA-ItlSUFFICIDTT DATA 0 
NA-INSlx-"'}'ICIENT DATA 0 
:'lA-l~'SUFFIC!Eh'T Di!lTA 0 

::,;\(J=tES 

C-28 

NO. Cf S~"f-t.ES SDL?n'CE TE~{pCi} S,D. SOURCE TEF!4(pCi) 

'7 
.J 

+8.34£+(l6 

+3.23E+08 

+!..~'£+;)6 

+2,15E+08 



SD-DD-TI-011 Rev. 0 

~::J er ~~E ~):ATION/FACILITY SITE :s +2,73E-02 HECTARE(+2,9~·h)3 Ft2 , +2.73£,!(('t-12) 
;..REA ·~Rh"ECi!Gi·J F;~CTOR IS +3.4:-E-01 

FRACiICN OF STR!WJ~ i.f3ED !N SCB!ARIO = 

DOSE FACTffi CORRECTED DECAY DECAY 
ISOTOPE 
H-3 
C-14 
C'.HO 
':.~-:70 

(rem/yr/pci) DOSE FACTOR Cil'iST,(year-1 ) FACTOR 
-NA NO DATA VALUES EXIST FOR rnrs ISOTOPE 

EST, DOSE(ret.1/yr) S.D. DOSE(r1!!1/yr) La.. DOSE(ret/yr) 

~·!_p:''"I 
.___. .:...!. 

+2,lOE-14 +7.29£-17 +1.20£-1)4 
-I~ rro DATA VALLES EXIST F~ THIS iSOTOPE 
-NA t~J DATA VALES EXIST FG.tl THIS :SGTOFE 
-NA ~;c DAg '.'f,LUES EXIST ;:-,::;:: THIS ISDTGFE 

+5.20E~)2 
-N~ ~ID DhTA VAtL:ES EXIST ~GR n~rs ISGTGFE 
-NA ifj DATA YALUES EXIST FOR THIS ISOTOPE 

~:J:';J_ [SSE !S +1, ~~E-(t? re:lii\r 
''.~F::~;,cc :·c~:.E TEF:t1 !3 ~8.1GE-!9 {f~:niyr} 2 

GN{;~Iiil~::C L'DSE Ttrii'I IS -.3.7,)E-20 (rei/yr) 2 

TJ:A,_ V~:;ANCE CF ~i§...£ !S +7,,3£-19 (r~~/yr) 2 

IJ.l GF rn-;-;;:_ DGSE JS +3.,;8E-{i9 ,EQ/yr 

+6,(18E-10 +B,87E-11 +7,22£-10 

+ 1, C(iCi-00 +1.3.!E-09 +8, 9,::.£-10 +2. ~9£-(ry 

C-29 
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~C/2{i T! S~~/F HCILI T~- ~lAJ'f TC 
•-' 11M FILTER 'r',I IT! r,T~;r, 

:-W.i.1-..11,tO 

E7P.A TIJM f~A~ I'' C:Jif.:F.ETE it·IB n!~""T 
,J i.J'..J'..11 

[.-;;A v~ ~~s 4RE 

:At·FLE rnrru LCCATICN 51.i'B- Sli'B- SAMPLE L~ITS H-3 C-14 C0-60 SR-90 C.S-137 EU-152 SROS.S 

tU1BER C-ATE w:-1 LGC-2 n'F'E P!}Jrl{\ 

34-(~)1 I 117H ID !T-1 PA ~i/g 17 3 'l i 15 iND : .. 
84-{K)2 117H ID IT-13 PA pCi/g 17 't I 

* 15 'l i .., ., .. 
34-,)03 I 117H ID ff-19 PA ~i/g 17 3 4 i 10 4 

* 
84-oo4 I I 117H ID IT-31 PA pCi/g 17 3 1 * 

1 iND 8 

SH-05 I 117H ID IT-72 Pti pCi/g 17 3 iND * 
11 iND 2 

84-i)(~ !FH ID IT-81 PA pCi/g 17 .. a 13.S 
.,., ;t-m ·) ,i.J 

84-,)(17 117H ID I T108 PA ~Cilg 1, 3 4 * 
, .. :ND 5 LI J.J 

84-i:';;::B ! I l~:H •n 
lU I Tt14 PA DC°, 

I l;g ii .. 
J iND 11 5 * 

.;4-))'i 117H :n T-~38 ?A ~{iig I"' ;.! 3 .. " :1 iND t .;, i. 

84-(l!.(l ll7H ID H47 PA· c{i/g 17 3 3 • • 12 •It.I!\ 
+iili 

I -/lQ ~-ATA !.'ALU~S AVAILAilE 

D-2 
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I:O~;JF"t ""' C:{-lC, ( pCi/ gm l S.D. (pCi/gm) S.D. AVG. (oCi/g:u) t~. 8F s,;ms SOLIF.'LE TERM( pCi l S.D. S(Xfil Trn1(pCi) l"!'flJ1 

'.1-~ ·1.70['-(ll +i) , (X)£ +1)) +O.OGE+OO !O +2.48£+08 t1), OOE+(l(l , ... , 
I.., 1• 
·..1-J.'t +.3. OOE +1:00 +O.OOE+OO +-<), OOE +{JO 10 +U3E+07 +O.OOE+{'() 
Cll-60 +3,63E+OO +2.!)7E+OO +7 .30£-<)1 B +5,.29£+-07 +1.1)7E+07 
SR-90 +7.75E+oo +8.13E+oo +5.75E+OO 

,, 
+1.13E+-08 +8,40E+07 I. 

CS-137 +1.36E+-Ol +6.88E+OO +2,lBE+OO 10 +1.99E+<J8 +3.161:+-07 
EU-152 +3,67E+OO +1.5.3E+oo +8.~-1)1 

., 
+5.35E+-07 +l.29E+07 .J 

~oss ~FHA +5, OOE+-00 + 3. [H)E +{',0 +l.73E:+()0 3 + 7 • 3Cf.:•-07 +2.5..:"'.£+07 

CGI/ARIANCE TERMS 

:SOT~PE iSOTOF'E c.v. CONC(pCi/gm) 2 ~a;ro OF SAs'1FU:5 
H-3 C-14 +<:) ,OOE+-00 10 
H-3 CiJ-6(1 t{l ' ·)OE +{(J 0 ., 
H-3 SR-90 ... .j,!})E+(iO 2 
+3 cs-m +{I, (M)f-H_)() 10 
H-~. EU-152 +O • OOE+(JQ ., 

.J 

H-3 3ROSS UW\ +O.OOE+OO 3 
C-14 [J}-60 +O.OOE+oo a 
C-!~ ffi-90 +0,00£+00 ,, .. 
C-14 CS-137 ti). i\iE +fi(\ 10 
c:-:.:1 ~-152 -t-(l, O(:E .:.\)(1 .;, 

~ - -~ St~S fil'~A H),OOE+OO 
., 

- ., 
-:G-~1:: :R-10 -!-2,28£+01 2 
=~-.::} cs-:3; +1.:m-n " 0 

CG-!:,(1 ~-152 +ij,0('£+(1(1 ,, 
I. 

C:J-.j(; GROSS !UH.~ -4 I :~::E +00 ~ .. 
SR-90 C-S-137 +3.~:£+(11 2 
SR-7·(1 EU-152 NA-I NS!fFI C rnrr OOTA I) 

SR-9Q ~.,,..,..,.. 
c:,..,.~ ~HA t:A-rnsITTI c mrr DATA 0 

CS-i37 El}-152 -3.5(,E~).) 
., 
J 

C:S-G7 Sr.)JSS ALPHA -1.~.{:f+-01 3 
r• ,e, oR~S k .. ?dA NA- iNSJ='Fi C mrr DATA 0 c.'.J-1.,;.;. 

0-3 
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·:~~:;j_g:1 :·tAM~ !5 C:?.'1C.'=St !t~E DUCT 
SC2~~~~:: = ikRIS:.lTlJR.4.. 

\il"",'\r'J" 
\~'·U'\J 

:,E,~·-:-:, CF STRATUM IS +3.3:.E+-00 i1t7£RS(+1.10E+.~1 Ft) 
0ff,H c-c.o;F:ECTIC~ FACTOR IS +4, 59£-,)2 
1iREA GF TFE LOi'..ATICN/FAClLITY SITE IS +6.62E--ij2 HECTARE(+7.13E+-03 Ft2 , +6.62E+02"Fl 
riR"':.A CORRECTION FOCTOO IS +6. 96E-;)1 
!)1}3E r"ACTOR ~'£CTI~ FACTOR IS 1 
FRACT!m Cf STRAM USED IN SC8f..RIO = 1 

OOSE FACTLR CORRECTED 
ISOTCF'E (~e!!/yr/p,:i) DOSE FACTOR 
II ' +2.lOE-14 +6.70£--16 n-. .; 
-:-g +2.1(:£-14 +6. :OE-le 
cc-.so +6.7CE--1:, +.., 4 -~ ~; . ~,J.'tC""l() 

::~~-90 +L3:)E-12 ·5,7~E--14 
CS--137 +6.70£--15 +2,14£--16 
EU-!~,2 +1.20£--15 +3,83E--17 
~.s Al l"'lflA ,.....i_rrtt +7.lOH:• +2.27E-16 

TO:~- DDSE lS ~6.77E--06 r~iyr 
'v'ilR!At{I DOSE TERM IS +2,J3E--11 (r~11/yr) 2 

CCW,aI~{E DIH.: TERM IS +1.6:f--13 (rem/yr) 2 

TOTAL YAR!At,CT :J' DOSE IS +2.34£--11 (rl:!'8iyr) 2 

1_.-:t. QF TOi~ ~.!JSE IS +1.~(JE-,)5 retiyr 

DECAY DECAY 
CONST. (year-1 ) FACTCR EST, DOSE ( reti/yr) 
+5.ctE--02 +1.,)0E+OO +1,bi:f.-,)7 
+1.20£--,}4 •1,00E+OO +2. 94E--08 
.;.1.3(:£-01 +1, .}OE+{U) +1.1:c~~fd 
+~.~OE-02 +1.00E+(l(l +6,5{;E-;)6 
+2.3;)£--i)2 +1,C,OE+(lQ +4.2:JE-;)8 
+5.20E--')2 +1.00E+OO + 2. 05£--()9 
+2. 9()£-,)5 +1.00E+OO +1.6:f--,)8 

0-4 

S.D. DOSE(re-;1/yr) LIQ. CGSi:(r~/yr) 
.;,~. (i.')E+{lO +1..!:,liH7 
+0,l}')E+OO +2.9!£--(!8 
+2.28E--i)9 +1.4:I--')8 
+4.82E--06 +1.27£--'j5 
+6.SOE-09 +5.12':-;)8 
+4,93£-10 + 2. bc"E---09 
+5. 73E--09 +2.39E-{J8 



~::~:xr:~~uF;;:~Liri' :{;r;t :s 117-H :;1LTER PJJI13UiG 
·:7?t~t.:M NP.ME :s CCtUITE !?l~T SEK.. PITS A P.-~m B 

.- J\,~t"'-1 r-
:;,c,-; _c, S~~LE u:iunw EtTB- :t.:B- SAi"f'LE 
~t~1~'ER DATE LDC-1 LOC-2 T'IPE 
:3-l-011 I 1~7H i:PA !4-1 PA 
84-')12 I 117H !SPA F-2 PA 

84--013 I I 117H ISPB F-1 PA 
84--014 I I 117H ISPB lt-2 PA 
; -NO DATA VALUES AVAILAEli 

SD-DD-TI-011 Rev. 0 

L~ITS H-3 C-14 SQ-bf) SR-91) CS-137 EU-1~,2 G!i1JSS 
ALPHA 

pCi/g 17 .. 8 6 :.o /"I 

.J 0 

pCi/g 17 39 15 t T'T 20 
., 

.)-J L 

pCi/g 17 3 282 1 477 13b 

pCi/g 17 .. 15 30 59 10 
., .. 

,J L.J 
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ISDTC'rf 
., -:---.;, 

C-14 
C0-6(1 
SR-90 
SS-137 
EiJ-1:,2 
:JRGSS 

ISOTOPE 

:+-3 
H-3 
H-3 
C-14 
:-:4 
•,. I -·-

:G --~;) 
:.:;-so 
:G-6') 

sr:-90 
C3-137 
CS-i37 

~Lf'fhl 

SD-DD-TI-011 Rev. 0 

r,;:!" CDNC,(~(L\!ll) S.D. (j:(i/g:lll S.D, AV6. (~Ci/gilll NO. OF SAi'1PLES !"1V'01 

-l.7('£.i.01 
+1.2(;£.;...:)1 
-r8,0(l£+01 
+1.23E+<)1 
+1.~{lf:+02 
+4.3:£.i.i)t 
tl.25£+1)1 

ISGTGF£ 

SJ-60 
·:R-9(1 
SS-!37 
EU-1~,2 
SF.:055 4l.PHA 
C0-60 
~.-90 
.:f-137 

-.... .,,. 
:,;,_-.,,) 

~-152 
Ei\'O.SS ALPHA 
CS-137 
~j-~52 

EU-1:,2 
::RDSS Al.P'r.A 

... o. c~:iE+(l(1 
+1 ,80£+1)1 
+1..35£+-02 
+1.55E+{)1 
+2, 19£+02 
+6.19E-H)1 
+1. l,t,£+1)1 

C. V, CG-lC(pCi/•~l'.l) 2 

+{}. t)OE+i)Q 

.;.:,) I:)(;£ +(~0 

+O, C.<,£+1.'•) 
+O.<))£+(!() 

+{} , (H)E +0(1 

+O • C,)£ +-00 
-7,80£+-02 
+I) , (X)E +{10 

-1,41)£...03 

-3, i8E+{l2 

+2.~4E.;;)4 
+3 .. 32E+03 
+-0.C;(:£;-()Q 
-2.28£+{13 
-7 .CitE+-02 

~INSUFFICIENT DATA 
+l.34E-H)4 
+2. 73F:+1)2 

-1.0:f+i)2 

1-i) • ,)OE t-00 
+9,l)i)E+(l(l 

+6,74E+-01 
•8,95E+-OO 
+1.09£+-02 
+3,1)9£+-01 
+1.05E+01 

• 't 

4 
3 
4 
4 
2 
4 

.;, 

L 
7 
.J 

7 
.j 

4 
2 
" L 

4 
4 
4 
3 
4 
I 
'I ,, 
I. 

D-7 

SCi.F.CE TERM(pCi) S.D. SOUF-'C£ TEF:M ! pCi ) 
+1.33E+08 +!) , 00£ +(,'O 

+9,37E+-07 + 7, (1Yi_+{l7 
+6,25E+08 +S.26£+<)8 
+9.6!f:+07 +6,99£+07 
+1.17E+{R +8.53E+{,8 

+ 3. ~j£+{)8 +2,42£+08 
+9,76£+-07 +8,20E-H)7 



~r·::: ~s c~_c, AT T = (i ·<EARS 
~:-~pn, GF ET~~n~ !S +1.00E+Ol t8ERS(+3.28E+1)1 Ft) 
:ffT':-i C~:F'£CTIC.'.·l FACTOR IS +1.01E-(i4 

SD-DD-TI-011 Rev. 0 

~F;~~ ::f ~HE i.OCATHJN/F;'.;CL!TY SITE !S +3.2tE~)2 lfCTAfi'E(+3,51E+03 Ft2
1 +3.26£+(12M2) 

~.EA CJJ.:RECTION FACTOR IS +3.93E-01 
::Ctt r.;CTOR CSRRECT10N FACTffi IS 1 
FRACTION Cf STPJ\TU'I USED IN SCENARIO = 

L'OSE F ACTffi CORRECTED DECAY DECAY 
ISGTOPE (rEm/yr/pci) DOSE FACTOR CONST. (year-1 ) FACTOR EST. DOS£(rem/yr) S.D. r-OSE(rem/yr) UCL OOSE{reni/~-r) 
II -:r rr . .; +2.lOE-14 +8,3:-E-19 +5.60£~)2 +1.00E+OO +1.llE-10 +O.O<)E+{K) +1.11£-10 
S-14 +2.lOE-14 +8.35£-19 +1.20E-(l4 

+6.7GE-!5 +-2.66E-19 +1.3GE-01 

+6.70E-15 +2.66£-19 +V,)£~)2 
+'..20£-15 +4.77E-20 +5.2(:.£~)2 

~L?l!A +7. lCf-15 +2.8:E-19 +2. 90t-<}5 

TQTAL DOSE IS +7.b.'Jf.-if-1 r,,,,/yr 
•,J;:.RIANCE JOSE iERH IS t2,51E-17 (;~/yrj 2 

C8\1AF:r.;t.r-t r-0...~ TEfa'1 !5 -2.96E-18 (rei/yr}2 

iOTAL VAF!Atu GF DGSE !S +2.21E-17 (ret/yr) 2 

:.~::1_ Cf TOT~ DGSE IS +1.3-~-{8 rw./yr 

+ 1.(h1E +{',O 

+ ! , (~)E +(X) 

+7 .32£-11 
+1.66E-!O 

+1.00E-+-00 +3,11E-10 
+1.00E+OO +1.62£-11 
+1.00E+..'lO +2.76E-11 

D-8 

-+5.87£-11 
+1.,0E-10 
+5.00E--)9 
+2.27£-10 
+l.1:-E-11 
+2.31£-11 

+1.:,3£-10 

+1,33E-;)8 
+6. 03E-10 
+3.10£-11 
+5. 7:I-11 



SD-DD-TI-011 Rev. 0 

~)-:~:::Y.1/F~C::~ITY \,,,,,.;,- .,. ~17-H FILTER EjJILD!;S :'i:":f"!.C. .. .:r 

::~:;;Tlj1 N~~ l3 ~:Ct'YETE F!L ~ ::ms ·' A\IT' r, 

" Ml'W C 

•,r•'T' ';Ml.LES :r.r-
.n,n "li\C. 

;.~~u;tE ::AHF'LE L[F:.1i111~ SL'B- SUB- SAMPLE L~ms ft-3 C-14 CC-60 SR-90 CS-137 EU-152 SRDSS 

~~J~~R LATE LOC-1 LCC-2 TYPE AL?r!A 

s~-015 117H FCA F-1 PA ifi/g 17 "! 
., 2 4 • i ..: i. 1 

84-i)lb I 117H FCA IH PA ~i/g 17 3 tHD 13 25 
* 

ND 'E 
I 

84-<)17 I I 117H FCA W-2 PA r,Ci/g 
* 

i it-ID 22 
* 

ND 14 

84--018 I I 117H FCB F-1 PA r,Ci/g 17 
., 56 45 89 63 

., 
..; L 

34 ... 119 I 
I 117H FCB F-1 PA ;:Ci/g 17 3 4 7 9 6 

84-020 117H FCB 
l,!., PA pCi/1~ 17 

., 1 ; 11 
* 

ND 7 ·~ ..; 

• -•~ ~-ATA WlUES AVAILA...'li ! 

0-9 



:·:QTOF'E 
,; "1' 
:-;-.:, 

C-14 
C0-60 
SR-91) 
C.S-137 
EU-152 
G:=iGSS 

ISOTOPE 

' ~ ·,-. .; 

~-3 
H-3 

H-3 
C-i4 

,-. 4 l 
:_ -.: .. 

~:J-60 
C~-.:C 

:R-?(i 

cs-1.3i 

'. ;M 1; ~ ·,: 1~ t; u r.·, !J. f.:] r]I J ,,,1 ~ Ji,,;.,, I .,.1.,, '1,,J~. 

S0-00-TI-Oll Rev. 0 

~1,'3. CDNC I { oCi/ g:1} S.D.(pCi/~~l S.D. A\18.(pCi/gll) 
+L70E• Ol +O.OOE+OO 
+3.00Eti}) ti). (l(lf+<)(i 

+U8E+01 +2,69E+01 
+1,68E+-01 +1.94t+-01 
+2.6iE+01 +3.16£+01 
+2.33!:+01 +3.44£+01 

~LF'HA +1.30E+01 +1.li'E+Ol 

CQ'-/11.~!A~ TEfo13 

ISOTCF'E 
C-14 
:0-6') 
::R-90 
CS-137 
EU-152 

C.'l, CONC(pCi,'g11) 2 

ti),tXf+OO 
+-), OCE-t!)) 
+:), l)()E +v) 
+(I, 1))£+<)0 

+) .OOE+-00 
'3RY:S ~ +<).0OE-H)O 
:0-60 +O/IQ£+00 
SM0 +O.OOE+OO 
CS-!37 +'),0(:£-H)O 
..,, fC"\ 
:.~-~-·.,;. 

mss FJ..PHA ti), 0()£ +<)(j 

"" ,.,... :_..;-;_._._I 

E'J-152 
13:iOSS 
cs-m 
EU-~~-2 

!'l .OSE:+03 
-1.:«:+02 
+U8E+02 

:;R0.~-3 AL~~ -4.32E+02 
Ei-152 
•JRDSS 
G~fJSS 

~L64E-H)3 
-2,ircf+02 

N~-H~!CI2ff DATA 

ti),!))£+('() 
+-0, 1X1t+OO 
+1.34£+-01 
+9.liBE+-00 
+1.29£+-01 
+1, 99E+-01 
+5.87E+OO 

4 
• "I 

s 
3 
.., 
,J 

4 
4 

3 

3 
2 
4 

2 
7 
.J 

4 

D-10 

t,lJ, OF SAifilS 
c; 

-· 
C 
·J 

4 
4 
6 
3 
4 

SQL'RCE irnl ( pCi ) S.D. Sf:l..JRCE TEFJ'l(pCil 
+2.3bE+OB +0,i/.lE+OO 
+4.17E+07 +<).OOE+(l() 
+2.19E+OO +1.87Ett)8 
+2.33Ef08 +1.35E+-08 
+3. 71E+<..'\8 +1.79E+08 
+3.24E+<)8 +2,76E+08 
+1.81E+08 +8.16E+-07 



·:c:J-~F-~:r:J = ~~r-"!Dl.TUPfl:_ 
~:,33~ iS [)lC, AT T = t) \~.RS 
:.s;TH GF STFATU!~ 13 -+-8,00E~}) METERS(+2.62E+Ol Ft) 
JEi=-TH CfRRECTiCN ~ACTOR IS ~6.~,bE-04 

SD-DD-TI-011 Rev. 0 

:..'.l~A .~ f.!f '_JCATI~l/FACILITY SITE IS +5.79E-t)2 HECT~(+6.23E+03 Ft2 1 +5.79£+02!'12) 
l~t;£A CC;-~ECT!C~~ FOCTOR IS +6,21E-!)l 
D03E FACTCR CORRECTiCN F~"i'OR !S 1 
FRACTION Cf STRATUl'I UScll IN SC8lAAIO = 

COSE FACTOR crnRECTED DECAY DECAY 
iS'CTGPE 
H--3 

(rsif'ir/oci) OOSE FACTOR CJJ\'ST. (year-1 ) FA.CTffi EST. DOSE!re!!!/yr) S.D. t.QSE(rEffi/yri UCL DOSE(r~/yr) 
+2.lOE-14 +8.!l!E-18 +5.bOE--02 +1.((;£+00 

C-i4 

;,R-90 
,::3-137 

+2.10£-14 
•6.70E-15 
+L80E-:2 
+6. 7(:£-15 
+ i.::E-15 
+7.l(E-15 

TOT~ [~SE IS + ! , 7r~-t)7 r~/yr 

+3.:,0E-18 
+2.6:iE-18 
+7,1:E-16 
+2.65£-18 
+4.7~-19 
+2.81E-!8 

'.'f::P!~l(E Df'.;3£ T511 IS +9,16£-i.S (rMi/yr) 2 

cw-1::;:::[E DGSE TEFM IS +1.81E-16 (re;~/yr) 2 

rnTAL VM!At~:::C: DF D,Y.£ rs +9.34E-15 (ret/yr) 2 

·~c-L. Cf TOT~_ [~ I3 +2, ?4c-07 r~P./y-r 

+1.2(;£-i)4 

+2,4GE-02 
+2.3(:E-02 
+5,2(:E-02 
+ 2 I 9(iE-1)S 

+1.00£+00 
+1.00E+(lO 
+!.GOE+OO 
+1.ME+-00 
~1.cioE+-00 
+l.OOE+{x) 

D-11 

+1. 96E-t)9 
+3,46E-10 
;,5,2(:E-10 
+1.66E-i)7 
+9.81E-10 
+1.5q:-10 
+5.07E-10 

+;) • (l(lf+{,) 

+(i I OOE +<Xi 
+4. 9!E-1iJ 
+9. ~•iE..,:•8 
+4.m-10 
T1.3iE-10 
+2.:9E-10 

+1.96E-C:·9 

+!..2!E-09 
s2,32E~)7 
+l.59E~}9 
+3.22£-!0 
+8,:)1E-~O 



~:~:ATI~-~hF~:::i..ITY :.~;YE IE 117-H F!LTffi SUI[!}!~~ 
E-:7)71.J~ \~~ IS SJJ~C~Tc Cr.JTLET SSGL PITS A _;rm B 

;;};FtE ::;;'f'LE LO"L-A Tl ON SIJB- SllB- 2.Ai~ 
~;lJ~~ DATE LCC-1 LOC-2 f:'PE 
3{-<)21 I 117H OSPA ~2 PA 
84-<)22 I 117H OSPA W-2 PA 
:34-023 117H OSPB H PA 
84-<)24 I I 117H OSPB W-2 PA 
: -'ffi DATA VALUES AVAILABLE 

SD-DD-TI-011 Rev. 0 

Lims ~· ... ) C-14 C!J-60 SR-90 CS-137 EU-152 ~ss 
ALPHA 

pCi/g 17 3 2 6 7 2 * 
pCi/g 17 "I 6 22 "" 4 ; •J " pCi/g 17 3 8 9 82 11 11 
pCi/g 17 3 18 i 56 14 * 

D-12 
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l:DTGFE 1'ill'\ r:,o, CCNC. 1Jfi/g1]) S.D. ( pCi/g,1) s.o. ~\/6.(pCi/giB) NO. Cf ~~"LES SGLro:: TE:..J'! ( pCi l S.D. SClJRCE 1ERl'I ( pCi) 
H-3 -i-1, ;(;E+01 +0,00E+OO -H),(t.f+OO . +1.33E+C8 +0,0(:E+OO "t 

r 11 1.,-..,., +3,1XJE+{i(l -H),,Xf+OO +l),OCf+OO 4 +2.34£+-07 +0 ,(M)E+(;(J 

C0-60 +8,5(JE+OO +6.SlE+OO +3,40E+OO 4 +6.b4E+o7 +2.66£+07 
SR-90 +1.2~+ol +8,50[H)O +4,91E+OO 

., 
+9.b~+o7 +3.83E+07 ,J 

CS-137 +4.1BE+01 +3.3a8E+01 +1.69£+01 4 +3,2bE-H)8 +1.32E+oa 
E'il-152 + 7. 7~.E +l)O +5,6SE-H)0 +2.84E+oo 4 +6.05E+07 +2.22E+(l7 

tGF.'GSS Pl.?1{q +1.10E+D1 +O. ,)1)£-H)O +') I G~)E +:)) 1 +8.59E+<)7 -H),OOE+OO 
:GRw"2.S ~LPHA mTISTICit \JALL'ES ARE ESTil"AfED BY As.st.1MIN6 THAT Tl£ S.D,=(1,1X,ft-""::AN AND 1 rfSREE OF FREEro~ 

•:-f1T~ 
~ .... ui ... ·, ._ ISOTOPE C!I. CDl-¥:(pCi/gai 2 '.~JMBER OF 541f1...ES 
H-~ C-14 ;-!) '(~)E +<(I 4 

K-3 CQ-6(1 +(I, (i)E +(~) J • 
H-~ SR-90 -H) '(l()E +00 ., ._, 

H-3 ,:-s-137 +(1.t)(l[H)0 4 
H-< \ ., EU-152 +-0, 00E+<Xl 4 
H-3 6ROS.S Al.FHA NA-INS!fFI C IENT DATA 1 
C-!.4 cc-t~J -H) , O<)E +;)) 4 
C-:4 :R-9Q +<),,X!£+00 .) 

1:-:4 CS-137 +-0 • ((;£ +~.(\ J 
1 

,:-:4 ~J-1:,2 ~) I tX;E .(H) 4 
C-'.4 ...... , .... -.,.. r\11"\ll,, }~ It•f='.t_fF! C !~-IT r.ATA ~i';L!,:;~ 1-'!'J~ 

i:.~-6:) Sr;-~(l •9.~~+(i(l 3 
[0-60 CS-137 + 1. :,'.lE +i)2 4 
SC-60 EU-1:12 ~ 3, 4BE+<J1 4 
OJ-~j 5ROSS ALF"r'A NA-INStfFICIOO DATA 1 
~.;:-70 CS-137 -5.2:f+01 ~ . ., 
SR-90 EU-1~2 -5.33E+-OO 3 
SR-Cit) 6R::ES ALPHA flA-!NSUFFICIENT DA:A 1 
CS-137 E1E52 +1.6:E-Hj2 • ~ 
:~s-rn :3f:DSS ;;lr'f'.tl fiA-1 NSt.'FF I CI Elff DATA 1 
EU-~52 G);'Q2S Fil'HA r~- ms:_rc IC I ENT DATA 1 

0-13 



~.CE:r;.EIJ = ;:tr:1C1-l Tt'F.At 
~,c~::.:. :s c~s. ;r ; = o :iEf.RS 
[~TH ilC STRATUM :s .:.1/)0£·!·01 METEF.S(+3.2~+01 Ft} 
::~PTI-l S..!1f$:ECT18N FACTDR !S +1.0lE-04 

SD-DD-TI-011 Rev. 0 

~Kt.~ :JF THE LXATICN/FAClLITY SITE rs +3.26E-02 HECTr.RE(+3.51E+03 Ft2 , +3.26E+02i"!2) 
:~~£A CGRF:ECTiON FACTOR IS +3.93E-,n 
::lf':.E FACTQR CCERECTI ON F Af:iOR IS 1 
FRACTION (f STRriTUM 1.t38l IN SC8w:i!O = 1 

OOSE FACTOR CL..'llRECTED 
I':.oTOPE (rem/yr/pci) ~: FACiGR 
1.!-~ +2.10£-14 +8,35E-19 :, ., 

'' -t2, 1C-E-14 +3.3:<E-19 ,_- ~, 
CG-6~) +6.70£-15 +2.6~-£-19 
·::R-q() t1,80E-12 +7.1:.£-li 
c.s-rn +6.iCE-15 +2.66E-19 
E1..H:,2 +1.20E-!5 +4. i7E-20 
SR1JSS ~l?HA +7 .!,)E-15 +2.82E-19 

TOT~_ l.1CE-E 1S +7.1~€-09 r~iyr 
'/!R!A!-U C•'.lSE TEEM IS +7.53E-19 ir~/yrJ 2 

•:[)'1i"~IANCE OOSE TS~ !S -~ .:.sE-21) (r?"J/yr) 2 

TOTAL ~A.\I;.;u: a: DOS£ IS +7 ,50E-!8 (rei1/yr) 2 

~-ct. :F re:~_ ~CSE IS +1.0TE-(~ rr::iiyr 

DECAY DECAY 
CONST, fyear-1 ) FACTOR EST. DG'3E ( ret1/yr) 
+5.60E~:i2 + 1.0t)E-h.'10 +1.llE-10 
+1.2t:lf-~4 +1.00£+()0 -t1.96E-11 
+L3:JE-(11 +1.(h~+(kJ +L m:-11 
•2.4GE-02 +1.0(lf+(~) +6.S9E-fJ/ 
+2.30£--02 +1.00E+OO +8.68E-11 
+5.20£-,~2 +1.00E+OO +2.89E-12 
'!'2, 90£--05 +LOCE+{iO +2.42E-11 

D-14 

S.D. OOSE(re1/yr) UCL l)-0::,£ ( re!l/yr) 
+0,(K)E+-00 +1.llE-10 
+O,OOE+{!Q +1.%E-11 
+7.(,·3£-!2 +2.68E-11 
+2. 74E-1)9 +1.~'4[-;)8 
+3.51E-11 +1.32E-10 
+1.06E-12 +4.24£-12 
+O.OOE+{1(1 +2.4:I-11 
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_-::-~:;T:=:~uF~S!L:~Y !-j\~t !S 1i7-H ;:1;..TS B!JILJ!NG 
:::?.P.":'..¼11 t;f.;:!C rs ::~"US OU'.LET L'U:T 
~A!~ ·st:.:ES ~~:E 

':'..Af P~E s.;~FLE LC~T!~~ Sll"B- S"dB- SAtf'LE UNITS "~ C-14 CO-t•) SR-90 C.S-137 :U-1~•2 GRGSS r,-.) 

~tZi£~ DAit L'.JC-1 LOC-2 rtPE ;,t.F~ 

'34-025 i I 117H OD H F'A pCi/g 17 ~ 8 ; 15 *!ID 
.J 

84--,)26 I I 117H OD W-2 PA pCi/g 17 3 11 ; • tND J 

84-027 I I 117H OD 11-3 PA pCi/g 17 3 iND i 3 tND 5 
' 

8H28 I I 117H on F-1 PA pCi/g * ; 4 1 6 ;ND t 

8M29 I ! 117H on F-2 PA ~Ci/g i t 3 * 9 tND 3 

84-i)30 I I 
I 117H DD W-4 PA pCi/g t t 7 15 29 tND 

84-,)31 i !li'H 8D w-s PA pCi/g i t 
,, t 9 3 " i. 

,:. 

,..,,. ., ... :"\ I ! 11"",.I OD W-b PA pCi/g ; t 3 ; 10 tND 
·='t""1.•-J~ I ,. ... ,., 
~4-{133 / i 1!7H GD ~7 "' '.JCi/g t • 1 ~ 

-:4 mo r11 • '-l 

34-::i34 I 1~7H GD 
u ,..,,., M ~i!g i . 9 t ~" 7 

' W-C:'-' rH + LJ. 

; -t~J DATA 'v'~UES AVAILAEtE 

D-15 
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STF.ril'l.lr\ ~1.¢.:¥£ IS CZ~ ~'Tl.ET DUCi 
~~;Ss, va..,rrc Cf ~n~.M!NAiED ~:HTERIHL !~~ STF:Ar~~ rs +1.6,Sf+07 ~ll 

:s:JTD?E ~va. CDOC. (i:Ci!gil S.D. (pCi/gm) S.D. AVS.(~{i/ylli) NO. OF~S SM""'CE TERM ( pCi l S.D. 5ruRCE ffi!'l(pCil 
L! .. .. -.) +!. 7C'E+Ol +0,(f.lE+(l(I +-0.00E+OO 3 +2.S1E+.J8 +<). OOE +{,'(l 

C-14 +."5. OOE-!-00 +-0. OOE +;)O +-0. (M)E +-00 .. +4,95E+-07 +-0 • OOE +-00 .) 

C0-60 +5.33E+-OO +3,SOE+(lO +1.17E+{)O 9 +8.SOE+-07 +1.93E+-07 
SR-90 +8.00E+()O +9,90E+-OO +7.~+-00 2 + 1.32E-+-08 +1.15£-+-08 
CS-137 +1.19E+01 +8.0SE+OO +2,5SE+OO 10 +1, 96E+-08 +4,21E+-07 
El!-152 +S.OOE+-00 +2.8..i"'"E+-00 +2,00E+-00 2 +8.2~+-07 +3.30E+-07 
3r:OSS .;L-"HA ,3.33E+OO +L53E+OO +8.8"..£--01 .. +5.51.~+-07 +1.46£+07 .., 

CSVARIAl~::E TSC.,"1S 

~SDTCfE ISQTCF'E c.v. C!X(pCi/g1i 2 hl.JXBER lf StW'LES 
H-! C-14 -'<), OOE-!{I() 

., .., 
r:-3 JJ-60 +i). (•)E +00 2 
~-3 S?.-;-o NA-I~'S\fFlCIOO MTA (J 

+3 cs-m +-O.OCiE+-00 3 
H-3 Ell-152 tlA-1'61..fFICI8IT DATA 0 
+3 :;~ ;!.r1-!A 111\--INStJFFIC!OO DATA 
C-14 C0-60 +-0.00E+<)O .. 

L 

1
:-~ 4 SR-9O NA-INSUFFICIENT ~TA 0 
c-u. CS-13"' +<) .0':E+(,~ 3 
. ! -:, ':"'\ ''iA-i!iSl'FF!CENT Di'.1TA r, 

i:..ri.·.::. I,;' 

c-:~ Si>.'GSS Al..FHfl IIA-INSxFiC!DIT ~TA • ! 
•• __ , I :R-~,) --2.KE+Ol 2 
·:Q-i(• -~ ·- •8,4:E•OO 9 , ... :-J. .. ~, 

CJ-6!) ~U-152 +1.40E+Ol 2 
C;J-/;<j GRCSS PLFffi +5.C-OE--01 2 
;R-9i) C3-137 +1.61E+(l2 2 
.;R-90 EU-15: NA-INSUFFIC!OO MTA 0 
]\-90 ..... ...,""" OT\= ~~ NA-INStfFlCIEI-IT DATA I) 

CS-1.37 E1H52 •2,bOE+-01 .. 
£ 

CS-137 i;,JSS ALPHA -5,00E+OO 3 
E!J-152 5;::css ALFHfl NA-INSITTICIENT DATA 

D-16 
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;c3 !:~.RIG = ~s ~ 1 C .. t i1.:F1~~ 
~-:::·~ :s :~LC, .;-:- T = 0 YSCRS 

::F""H ::TI;R::CTDl ~fiCT[J.q IS +4.5'~--02 
cf~~ 'JF il-,'E LJCATIGNiFf£ILITY sm IS +6.SBE--02 l-£CTME(+7.41E+-03 Ft2 1 +6.8"cE·H)Jt2l 
;;Ff.~ OI-frHTIQ/1 FACTCR IS + 7 .19E-n 
[:IJSE F~CiOR ~:ECTIO~ FACTOR IS 1 
FAACTI~ Cf STRATUN USED ltl ~10 = 

DOSE FACTCR ro::m:m 
ISOTOPE (r~/yr/pcil OOSE FACTrn 

H-3 +2,lCE-14 +6.93E-16 

·:-14 +2.10E-14 +6,9~-16 

:J-~~) +6.7CE-15 ~2.21E-16 
:I~··;o + 1. S:}E-12 +~;, ·f!E-1• 

CS-137 +6,70E-i5 +2.21£-16 
c-:1 ; c., 
~r.J-;..,1~ +~.20£-15 +3, 96£-17 

G?OSS t,! ,.~ '" ~r,"!M +7 ,l•)E-~5 •2.3!£-16 

,[!!'AL %"SE IS +B.1:,E-(Jb rea/vr 
\'~~Iii:££ DC,St 7E=il'1 IS +4.70€-11 (r?:1/yrf 
C;)J(.;,~:lt:iCE OCSF: T&':M !S +6.50:£-13 lret11iyr) 2 

TCTl'l ~AR!MtE CF DOSE IS +4.77E-11 (rez/yr) 2 

:.-::t. OF rGT~l ilCSE IS +1. 70E--OS re,J/yr 

DECAY DEr.AY 
crnsT, (year-1 ) FACTOO ESL DOSE ( r21/ yr) 

+5.60E-02 +1.(,0E+OO +1.94£-07 

•! .20E-C-4 +l.i))E+('-0 +3.43E-{,8 

+1.30£--)1 +L(;(E;.(~) +l.94E-(.8 
.. 2.40E--i)2 .:. 1. OOE-+{l(l +7 ,84E-<)6 

+2.3~:£-02 +1.00E+{;O +4.34£--08 

•5. 2'0E-<)2 +1.0QE+{II) +3,27E-~9 

+2. 90E--OS +t.(,)£+00 +1.m-oa 

D-17 

S.D. L1..~(re11/yr) LU DOSE(refil/yr) 
+-0 • (l(;'E +(l(J +1. 94E--07 
+O • Ot)E +(~) +3.43E-08 
-t-4 I 2s.~-:j9 +2.49E~J8 
+6.86E-{J6 •1.uE--)5 
+UlE--09 +5. ~.3E-1)B 

+1.31E-0'1 +4. 94E--09 
+3,41E-'.l9 +L ;:::E-()8 




