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7 apstract This document describes the radiological characterization, and final dose
assessment for the decommissioning of the 1608-H facility utilizing the ARCL methodology:
The 1608~H facility was a reinforced concrete structure which functioned as a 1ift
station to pump liquid effluents fromt he 105-H Reactor facility to the 116-H-2

(1608-H c¢rib) and 107-H Retention Basins. The facility consisted of an equipment room,
accumulation sump, and three pump sumps. Following an initial survey, sampling strata
were identified and samples were thaken throughout the facility that would enable the
total source term to be estimated for the radiological analyses. The analysis results
were then utilized to perform a dose assessment of the facility. The dose assessment
was performed utilizing the Allowable Residual Contamination Level (ARCL) method. The
worst case dose assessment indicatedthat the 1608-H facility could contribute 0.026
mrem/yr whole body dose to an individual living on the site at zero years post
decommissioning (upon immediate release). Based on a dose limit of 25 mrem/yr and
future decommissioning activities, this was judged to be an acceptable value and that tf
in situ demolition of the facility should proceed. the total dose within the hectare
surrounding the 1608-H site was based on the soe contribution for the 116-H Stack and tf
117-H Filter Building, both previously decommissioned utilizing the ARCLmethodology.
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1.0 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 1imit at the time of decommissioning. If it is not
possible to meet this goal because of extensive cost or exposure to personnel,
the Timit 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 resuiting
rubble in situ.

2.0 FACILITY LOCATION AND DESCRIPTION

The 1608-H Lift Station Site is Tocated 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 1ift 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. Al]l three pumps

discharged to effluent lines Teading 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 contam1nat1on levels in the range of
300-500 cpm direct. However, one small area contained contamination 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 1nd1cate general contamination
levels 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 Samg]ing

Based on the initial survey, ten strata corresponding to the different
contamination Tevels found in the 1608-H Facility were identified. Following
identification, samples were taken from each of these ten strata. The
following Tist 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 Tine. A total of 6 concrete samples
were taken from this stratum. A1l 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: Sumg 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. A1l 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. These samples were taken to a depth of 1.0 cm

10
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Stratum #7: fower Equipment Room Floor
This stratum includes all floor surfaces on the Tower- 1eve1 equ1pment

room floor. To ensure a conservative estimate of the inventory in 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.. ' o

| Sfratum #8: Upper Eguipment 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 1.0 cm.

Stratum #9: Fquipment 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 Sca]e

~This stratum inciudes 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 west
sump distribution gate. A1l samples were collected by scraping all of
the scale from a 100 sq cm area.

' 3;3 Sample Analysis Results .

The sample ana]ys1s resulits are Tisted in Appendix C by individual stratum,
along with the dose assessment calculations. Sub-location codes for
“identifying individual samples are listed in Table 1.

Table 1, Data Base Sub-location Codes

Sub-Tocation One Codes ' Sub-location Two Codes
AS = Accumulation Sump A = Above Water Line
"ES = East Sump ~ B = Below Water Line
MS = Middle Sump EW = East Wall
WS = West Sump. NW = North Wall
ERL = Lower Equipment Room WW = West Wall
ERU = Upper Equipment Room 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, because of the significant gross alpha activity (100-400 pC1/g)
observed for the concrete samples taken from the sump floors, specific
analyses for 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

Sémo1e Number Units Pu-239/240 Am-241 Cm-244 Gross Alpha

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
jsotope 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-sample Number Thickness Wafer (cm) C0-60 Sr-90 CS-137 Eu-152

Surface 0.021 714130 603+18 2271166  2381+78
HE-7A 1.10 29422 5.8+1.7  49+23 <35
HE-78B 0.85 <18 <1.95 <19 <31
HE-7C 1.05 - <19 <1.31 <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 1 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)

Stront%um-QO, Tritium, Carbon-14 Pacific Northwest Laboratories
: Hanford 300 Area

12
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Portable survey instruments.were maintained and calibrated by the Instrument
Calibration and Evaluation Section, Pac1f1c Northwest Laboratories located
in the Hanford 300 Area. : .

Direct Beta-Gamma: ' Eberline -Instrument Corp.
- Model BNW-1 with P-11 “Pancake“
Probe

Direct Alpha 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 the 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. A1l drain piping
terminates at the point where they entered the facility. Al1 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 Sect1on 3.0 is
randomly distributed in each stratum.

A1l of the source term within the scope of th1s dose assessment is located
within the 10 stratum 1dent1f1ed in Section 3. 0.

Concrete contam1nat1on in all app11cab1e 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.

A1l concrete surfaces are contaminated.
The quantity of rust scale present on the below-water-Tine 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 from the demolition of the equipment room walls and
ceiling, and the 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 facility was excavated to a depth of 5 'meters below grade
and the walls above the minus 5 meter elevation were demolished into the sump
areas. :

4.3 Dose Calculations and Results

A1l .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 Dose Calculation computer code to compute the source terms, summary
stat1st1cs, etc. (Reference 6). o .

The total mass of contaminated material for each stratum was ca]cu]ated
based .on the surface area of each individual stratum (Append1x 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 of performing the
dose assessment .

The dose assessment methodology for the 1608-H Lift Station cons1ders on]y
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 Re51dent1a1/Home Garden Scenario was not applicable to

- this site. The AG Scenario is defined to account for the potential impacts
- to 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 for 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 East and West sump floors represent 55% of the surface area, radionuclide
inventory and dose from stratum #1, and the accumulation sump f]oor represents
45% of the same.

Table 4 summar1zes the results of the dose assessment calculations for the
1608-H Facility and includes the relevant data for the 117-H Filter 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=0 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. .

15
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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 Bui]ding required recalculation utilizing the revised
methodology documeénted in Reference 2. Since the majority of the 117-H
building was greater than five meters below grade, the recalculation was

~based on the- AG scenario.

Of the three facilities cons1dered for the overall hectare dose, the only
site where a resident could encounter contaminated rubble dur1ng the
excavation of .a home foundation 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: :

1. Only the 116-H, 117-H and the 1608-H fac111t1es contr1bute to
" the tota] hectare dose.

2. Only qne residence would be constructed in the hectare.
3} The residence wou]d‘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 scenar1o for the 117-H F11ter Building and 1608 H
Lift Station.

- 5.0 CONCLUSION

The 1608-H Lift Station was decommissioned and demolished in.situ utilizing
the ARCL methodology. 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 Tie within the hectare surrounding the 1608-H site are
not known, the final site dose assessment cannot be calculated at this time.
However, the radio]ogica] 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 Tess
than th1s limiting va]ue at the time the site is released.

.The resu]ts of the dose assessment for the 1608-H facility represents a

"worst case” contribution of the source term 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=0). This
exposure rate is well below the 25 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 estimated value for the 116-
H Stack, the contributions from the 117-H and 1608 H facilities being
neg]1g1b1e
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APPENDIX A A
Stratum Area/Mass Calculatjons REF: Drawing P-1239, P-2089

Stratum #1 - Sump Floors

Accumulation Sump:
Surface Area

West Sump:
Surface Area

East. Sump:
Surface Area

405 ft2
159 ft2
159 ft

Total Surface Area = 723 ft2
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 ft?
West Sump:

Surface Area = 793 ft?
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
' A-2
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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 Egquipment 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 ft

Qutside Equipment Room Walli
Surface Area = 1816 ft

Upper/Lower Level Equipment Room Wall
Surface Area = 160 ft¢

Total Surface Area = 2936 ft2
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

4844 in
3.13 E+4 grams

Total Surface Area
Mass of Rust/Scale
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APPENDIX B
Agricultural Scenario Depth/Stratum Fraction Calculations
Stratum #1 - Sump Floors
Depth = 9.1 M
Accumulation Sump: 2

Surface Area = 405 ft
Stratum Fraction = 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 Fraétion = 1.0

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

Stratum Fraction = 1.0

Accumulation Sump:

’~East and Wést Sumps:

Stratum #4 - Middle Sump Walls Below Water lLine
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

.- B-2
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Lower Equipment Room Floor
5 M

Stratum #7
Depth

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 in
Stratum Fraction = .68

Depth = 9 M

Distribution Gates:
Surface Area = 1536 in2
Stratum Fraction = 0.32
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‘€ TCOMIDHE SEP MHIC IROH CATER LI

=R AL T

45, T M METCS ‘+"‘,:i

; 4 Ris rﬁai'f*‘-

: iF ‘&T."J‘v’/Tr*E.L Y CITE IS 47.32E-03 HECTARE{+7.92E+07 Fi2, +7,Z5E4)LR)
fisay L‘R’n"ETIm FACTER 15 +1.55E-0L

FACTOR CORRECTION FACTIR 1S L

:"rrnﬂu : 'T"‘A"N USED IN SCEWARID =

i1t

OCE FACTOR CORRECTED  DECAY DECAY
1S070PE {rea/yr/pci) DOSE FACTOR CONST.(year™*) FACTOR EST: DOSE(rea/yr) S.D. DOSE(rea/yr) UCL DOSE(reafyr)
B3 +2,10E~14  +7.24E-18  +5.60E-02 +.00EH00  49,07E-10 +2.99E-10 +1.288-09
14 210814 +7,33E-1B +1,20£-{>4 +1.00EH00  49,55E-10 +2.206-10 H. 289

T-£0 +6,702-15 +2.34E-18 +LLI0EH0 HLO0EH00  +1,06E09 +7.37E-10 0709
S350 HLBE-1T 4 .z‘z‘.-lu +2.408 -0" 00400 45, 71E-08 +2.3%~08 +1,048-07
pEaky) A ST AL N HU0EHD HL67EAL 25081 43,2581
wi-til SEPRE N I S W+ S B BT 2o CLOUEHD el IRl +7.31E-12 2, 24E~11
-l - 5T DATA YALLZS EXIST FOR THIS ISCTCRE

SROSS fFHA -4 ) DATA YRLUES EXIST FOR THIS ISOTCPE

TATAL TIAE LT T UE-M razhyr

/; 3 TR IS :3,040-16 iremfyr)?

TUVARIARCE DOSE Tod IS +7.5’v‘E-11 ( rea/y'r)z

T WARIANGE OF DOSE IS 43.%0E (reasyr)?

U GF TOTAL OC5E 13 +LLUEDT readyr
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(403787 140EH
1606H
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14608H

04/09/9
04/09/37 16084
t -0 DATA VALLES AVAILABLE
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Y tvn
(R ST, o]

fiND ®8

053-.80
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050~
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3 o-i4
4,3280 29
3.7580 ki
LM+
a,392+1 3.8
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SRS AT Y Wi Py
L5 AROVE BATER LINE

T OSTTATIY bl Y]

I STEATUM IS +9..7E408 3

Azt
]

T 5,0,ip0i/ce) 5.0, AYG.ipCi/om) 1, OF SAMPLES SOURCE TERM(SC) E.D. EDURCE TERM(pD)
+4,828+02 +1,97E302 5 +2.35E409 + . 7o+
+2.27E4)2 9, 27e701 6 1,63+ +8,41EH8
+3,50E402 +1, 356402 3 +3.95E4H9 +1, 37209
+2,420402 19,8541 5 +131EH9 +3,74EH8
ot Y 5,041 +6, 338+ +3,50E+01 3 +4, 40408 +3. 43408
B-152 +3.67EH01 +2.36E401 +.05%H01 b +3.53EH08 9. 35407

f-154 MA-NO DATA VALUES AVAILABLE FOR THIS ISOTOFE
GROST  ALPHA HA-NG DATA VALUES AVAILABLE FOR THIS 1S0TCFE

COVARTANCE TERMS

1531 S0 CIMCIpli/gei? MOMERR OF SAMPLES
-3 £-14 +1 GBS 5
G [0-40 +1.81EH b
B3 3R-00 +1, 176405 )
w7l T +4,572+04 3
32 - +4, 500403

L=

-3 fH-14 NA-INSUFFICIENT DATA
bl GRISS  ALFHA W INSUFT ICTENT DATA U]

T-14 o060 +h, 152404 )
C-14 SR-90 +4,72E+HH4 6
=-i4 05-1%7 +2, 128404 3
C-it B2 +7, 458407 b
-1 -4 NE-TNSUFFICIENT DATA 9
n-d Eeak HLEHA A INSUFFICIENT DATA 4
fo-a - -3,000204 4

42,7503 5

NA-IHSEFICIENT DATA 0
GROSS  ALPHA NA-THSLFFICTENT SATA 0
-3 2,244 3
ci-152 +2,32EH03 5
Ei-154 NA-INSUFFICIENT [ATA 0
5R0SS  ALFHR HA- INSUFFICIERT DATA 2
i +4, 63412 3
g-134 MA-INSUFFICIENT DATA ]
G055 A NA-INSFFICIENT BATA 2
Ei-154 MA-INSUFFICIENT DATA )
E-122 6055 ALPHA NA-INSUFFICIENT DATA 0
u-i5d GROS5 ALPHA M-INSUFFICIENT DATA 0

C=16
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EATES 1 TS
TR LINE

23 T

g "- Lo
TEOTOR CORRECTION FACTIR 13

ATTI AC

vIT.W\

DOSE FACTIR

H3 ¥2,108-14
£-4 +2.10E-14
C-50 (“E-l‘
i?
e +6.700-15
[ w1238

4 -NA D BATA

3TA ¥

OF STRATLM 1SeD 1N AL

n o1 L4 AP
1,E=12

- wn “nr_in :

S TV SITE 15 +3.786-02 ¢
'y Tt ) CASTAR AL
BRI L\I'c‘dll N FSOTOR C + "‘JE".'l
‘l'-rnl'r"” [}

]

CORRECTED

(res/yr/pci) DOSE FACTOR

+9.2%6-17
9.296-17
+2.97E-17
+7.97E-45
_17

-1z

u ¥ odal vvrv

Sled i

LESX

TOTAL DRSS R1ASES0D reiir

X *’f.iiE-;i iremivri2
'“"‘-"A‘?.m"E TIED TERM IS RRLCE-L2 (reanyr)?
TUTRL VARIANCE OF DOSC I \.NE—li (res/yr)?
AL TF TOTAL JOSC 5 2,459 realvr

DECAY

CONST. (year™)

+3. 60802
+1.X0E-04
+H.30E-01

2n AAC_AN
ToLenATUL

f:‘? THIS

) 'FHIh

DECRY

FACTIR

+.00EH0
+1.00E+00
+HLEHD
+} OOEHY)
+1,008400)
+00

150T0FE

$3,TEEHR)

EST. DOSE{resa/yr)
+2.21E407
+, 36807
#1707
+1,44E-03
+, 358

T
+.77E-09

§.D. DOSE{reasyr) UCL DOSE{rea/yr)

+ . B6E-0T
#7.81E-08
+1.91E-08

+7.14-0

+1,G28-08
+5,07e-10

+4,345-07
+2,54E-07
+.a7E-)
+2 L IOE-05
2. L5E-08
LA

2 £-09
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Loe L

g a3 H LAMT "0 ath Cliodn “CT1 7Y ST AL nOATHMT AT 8y
TTRATIM NAME IS ATTDLE SR CTILING AND SMLS ARRVE mATER LT

oo e
R PR Y AL PRED R $

Al

5.0, MYE.(olies) M0 OF SRPLES ERHRCE TERM(pCDLy S.0.
EHREC ALY i +5,355 404 +3, HUEHE)
2,150 2 +1. 357 +4, 438408
#1. 250400 +3. 740 2 +1, 528407 +,09eH)7
#1450 . NeH #, (0D i +2.28847 H){0EHKD

440 DATA VALLES AVAILAZLE rTR THIS ISOTOFE

gi-132 +3.21EHD +4, 24400 +3. 006400 2 +6.71E405 +h, 27EH4
BU-184 NA-NO DATA YALUES AVAILABLE FOR THIS ISOTCRE

GRASS  ALPHA NA-N0 DATA VALUES AVAILABLE FOR THIS 1SOTOFE

-3 STATISTICAL YALUES ARE ESTINATED BY ASSUMING THAT THE 5.D.=0.0GIMESN AND | [EGREE (F FREEDGM

153-94 STATISTICAL YALUES ARE ESTIMATED 3Y ASSUMING THAT THE 5.D.=0.(0SMEAN AHD | [EGREE OF FREEL

(CVARIANCE TERYS

EETORE 1EGT0PE C.V. (ONC{zCi/ga}2  MRMBER OF SAMPLES

H=3 C-14 WrINSUFFICIENT DATA {
A3 IH-60 M- INSLEFICIENT DATA 1
as 23-30 RE-INSUFFICIERT DATA !
A3 -7 WA~ INSUFFICTENT DATA 0
=3 4-:32 R INSFFICIENT DATR i
T3 =134 MA-INSLFFICIENT DATA 0
3 EROGS  APH NA-INSUFFICIENT DATA 0
S-i4 2050 +2.24:01 2
L R-50 HA-TNGUFFICIENT B4TA {
-4 SR Wi NSOPFICIENT 2RTH J)
o 8-132 -L.29%E0 2
PR g MA-INSIFFICIENT DATH ]
- SRS ARR N&-INTFFICIEN DATA 0
L |- H-INSFTICIENT TATA {

-1 Ny-INSFFICIENT DRTA i

=132 -3, 182401 2

c-154 M- THSFFICIENT DATA 0
OS5 ALPAA W-INSFFICIET ATA G

ey RA-INSUrT ICIERT TATR ]
g2 HA-TNSUFFICIENT DATA )
-3 RA-INSUFFICIENT DATA ]

FCES  APAA W INGUFFICIENT 24TA D
Gkis2 HA-TNSUFFICIENT DATA y
B4 ¥A-INSUFFICIENT DATA 0
GR0S ALFRA N-INGUFFICIENT DATA 0
(- -INSFFICIENT 3ATA ]
GROSS AP RA-INSUFFICIENT DATA 0
Eb-124 BROSE  ALFHA K- INSUFFICIENT DATA 0
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{ERCILITY SITE ‘S 8. 728403

GRRECTION FAD

Hl' ;o
T ut' LA

RRCTION OF ’ST’R{%T‘

/18 «4,796-01
INFRLTRR IS 1+
32D IN SCBMARIG =

DOSE FACTOR CORRECTED
150T0PE (reafyr/pci) DOSE FACTOR
K3 $2,108-14  +3.77E-17
£-14 +2.10E-14 *3.7,'5-17
£O-50 7n€-1q 1,206-17
i 43,0515
SR 4 .'-53 TRTA VALES EXIST

+ +?.:c- IB

-kd WO DRTA VALUES EUIST

HIRA -5 M) DATA VALLES EYIST
- i3 irealyri?
LOVRIAYE 0% "E“f‘ i5 74-6..::--\} (reaiyr)?
TETAL YERTANCE OF DOSE I8 +8.228-20 - {rea/vr)?

WLOOF TITRLLGEE IS

+7,42808 resfyr

DECAY

CONST. (year—*)

+5.60E-02

+, 2064

+1 Iy )]
2,40E-2

a7 f¥2 +2 7‘
LT Toa

eCAY
FACTOR
+1, 008+
+H,00EH0
+,0EHK
+1 QOB+

+1,C0E=00

C-20

2EHILR)

EST. DOSE{rea/yr) S.D. DOSE{rea/yr)

+2.21E-10
+5,01E-10
+.3%-10

17 0Ty
Tlane

+1.44E-11

0

), 60E+00
+.6%E-10
1,210
) WEHN)

¢+ YT ll
okl

UCL DOSE(rea/yr)
+2.21E-10
+7.188~10
+3.31E-10
47,2988
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-
SRHPLT LOCATION 3B - AL RIS T3 ol il R0 sy g-152 thi-13
DATE Lg-1 WE-2 The LFHA
(4010737 156 MmOf 1.0 L3 e : : %2 LI
H4/10787 16024 = F £3h-1.0 2.7 Losesl 1 i) 1
04715757 16081 . Z-1.6 2.3 7 5E i ' .20 o1

1 DATA VALLES AVRILARLE
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a3 Tiaol

IN ETRATLM 15 +L.02E408 ga

L0090 ee) 5.0 AG.CiAge) NDL OF SRLES EORD 5.0, SERTE TEM{GLD)
f?.i?r.-i‘l +5,31E-0L b SIS TR
3592401 3,290 3 +2,05E4034 235
+h SEEH +4 A7EHR) +2.Sl£+€m 3 +7.09E400 +3.040H%
»-t0 DATR VALLES AVAILARLE FCR THIS IGOTOF
N-ND DATR 'v'F)LL’-Ec AVATLABLE FOR THIS I:DTB?E
+4,71E+00 +2,12E+) +1.30E+00 2 {9E+0a + 620400

13 RA-NO DATA YALUES AVAILABLE FOR THIS ISQTGPE
GROSS APMA ¥A-NO DATA VALUES AVAILABLE FOR THIS ISOTOFE

SOVARIANCE TERMS

. COCULi/gi?  WOEER OF SHFLES

= -1, 16601 3
+7.87€-01 3
N INSUFFICIENT DATA g
£ 517 - INGLEFICIENT DATA 5
i 132 -1 TR :
G154 - INSLFFICIENT DATA 9
8- GRE3 APW NA-INSUFFICIENT DATA 0
00-44 +2, 55400
R0 NA-IMSUFFICTENT DATA 0
(3177 - INSFFICIENT DATA 9
a- +,SE40) 2
153 NA- INSUFF ICIENT DATA 9

e-1 BRSSP N-INSFICIEN DATA 0 .
290 Ne-INSFFICIOT 24TA g
0317 M- INSUFFICIENT DATA
152 #,7254

g3 HA-INSUFFICIENT DATA 0
SIS AP M- IRSUFFICIENT DATA Y
05T #A-INSUFF ICIENT DATA 0
ez - INCUFFICIENT BAY 0

B ft'ﬁ-inaurrlur.n? Nlr'q ]
odss AR Y- INSUFFICIENT AT 0
td-i%2 R IRSOFFICIENT mm ]
-1 -‘&Q—!NE:.FFIELEHT DATR 0
SRGES AFHA RA-TRSUFFICIENT DATA 9

B-154 *A-INCUFF ICIENT DATA 0
EROSS  ALPHA N TNSUFFICIENT DATA 0
ROE ARHA HA=INSUFFICIENT DATA J]
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WD LOCATICN/ECILITY BITE 15 +4,31E-07 HECTARED+4, B5EH02 Fi2, +4,BLEH0LRR)
] F’?’R"‘"C‘ FECTI E:w‘ S +1, 45801
£ CORRECTION FACTRR IS !
STRAT'H 152D IN 5CENARIO = !
DOSE FACTOR CORRECTED  DECAY DECAY
{rea/yr/pci) DOSE FACTOR CONST.(year—*) FACTIR EST. DOSE{rea/yr) S.D. DOSE(res/yr) UCL DOSE(rea/yr)
+2.108-14 42,9717 +5.608-02 +HLO0EH0 #1,02-10 +1,70E-11 +1.24E-10
+2.008-14  +2.9TE-LT +1L20E08 +LO0EH0  +7,97E-U +1.05E-11 49, 32%-1
6, 70E-15 +9,47E-18  +1,30E-0L HLO0EH0  +6,7IE-LL 2,851 +1,(4E-10
-4A W0 DATA VALIES EXIST FOR THIS ISOTOPE
-3 M‘ DATS YMLUES EXIZT F3R THIS ISOTORE
+1 eI +=,_”,-,2 LR 13.eEE-D2 +2.7%E-42 #1241

-4 5 DATA VALLES EXIRT FOR THIS 130TORE
A
o}

. 'V'h.l.;..a EXIST FIR THIS ISOTOFE

S +2,5°E-10 r3
o TEPM 13 o+l 22E-Z1 iramiyri?

ARIANCE DOAE TERR 15 +B.0%E-22 (reaivr)?
TOTAL VARTANCE OF DO2E 13 +2.4E-Y (reafyr)?

»7

oL OF TOTAL 003E 1S +3,1%6-10 realyr
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-

1YTT CTATYOM
wili STATIEN

By fn iy g
oM FLER

>

LTINS SHEE MITS L4 e0 B0 DT BRR - RS
13 -1 -2 THRE AP
£ BUOF DRLE LEE0 TS )] 1 t IR
FIOOF LG LE) LI ATED Ot s TS S

4
$ -53 [ATA VALLES AVAILABLE
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ﬂT gty r !_ ,"1“:;

AMINATED "!r.T._’TIA'L IN STRATUR IS +l.GEE+0s g

24a, 7'}“"’.\;;. feer B.DLiglldg 5.0, AYS./o0i/oal M), OF BFLES ERRTE TERMLL) S.D. SOLRCE TERMIcCi)
: H3 +1, 87+ +1L 18R+ 2 +2, 300 +1, 2254
+1 2 H0 +6, 75801 +4,80e-01 2 +1, 004 +3,058405
3, 7TEH00 #), (0E+00 +3, 008400 i +3,01E404 H),HEHN
HA-NO DATA YRLUES AVAILAELE FOR THIS T30T0PE
HA-NO DATA VALLES AVAILABLE FOR THIS ISOTCFE
+7,71E+H)0 +2. 12840 +1. S0E+00 2 +8, 17E+06 +1.30E+06
FU-154 N0 DATA YALUES AVAILABLE FOR THIS ISOTOPE
BROSS ALPHA NA-ND DATA VALUES AVAILARLE FOR THIS IS0TOPE
103-40 STATISTICAL VALUES ARE ESTIMATED BY ASSUMING THAT THE 6.D.=0. ﬁ(itEnN AND 1 DEBREE OF FREEDOM
) TNARISLE TERE
VR RECH] HMEER OF SAMPLES
3 -1, 11BN 2
3 %b‘#—’.N‘S’HIFIENT DATA i
b SIEFICIENT DATA 0
43 i F-'C.r"xﬁ..nﬂ' TATA ¢
w3 el-152 +3.4TEXY Z
43 154 HA-INSUFFICIENT DATA Q
H-3 SRG5S  ALPHA NA-INSUFFICIENT DATA )
o-1% bA-INSUFFICIENT DAT i
o-14 No-INSUFFICITHT TATA 0
f-14 sA-TNAUFFICIENT DATA 9
L-tE -4 44EH ?
-2 ‘a'-’%-Ifw':’FF’LI T 3
-t A il
1 ! 3
W ’h:}'FI T TATA 0
INEUFF ”"E""T TR i
dﬂ-:WS-.rrIE;EHT CATA {
ALFRA “A-INSUFFICIENT DATA il
HA-INSUFF ICIENT DATA !
Wi~ INSUFFICIERT DATA 0
N-INSFFICIENT DATA ]
AL SA-INSUFFICIENT DATA it
NA-INSUFFICTENT DRTA {
W TMEUFFICIENT 2ATA ]
GR ALFHA NA-INSUFFICIENT DATA ]
-1 “A-INSUFFICIENT DATA 0
GROSS  ALFHA NA-INSUFFICIENT DATA 0
FES  ALFHA MA-INGUFFICIENT DATA b}
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0

TIU"’HFILITY 3ITE 15 +4,4{E-03 HECTARE!+4,73E+02 Fi2, +4,41E201K2)
TORRECTION FACTER 15 +1,40E-51
TUCE FACTOR CORRECTIGN FRCTIR IS
SPECTION OF STRATIN USED IN SCENARID = 1
DOSE FACTOR CORRECTED  DECAY DECAY
{rea/yr/pci) DOSE FACTOR CONST.(year—t) FACTRR EST. DOSE(rea/yr) S.D. DOSE(res/yr) UCL DOSE(res/yr)
+2.406-14 29517 +5.460E-02 +1.00E400  +1,39E-11 +3.61E-11 +.20E-10
+2,108-14  +2.9%E-17  +1.20E-D4 +,006400  +3,8%-11 + . 30E-11 +3.77E-11
+6 E-13 +9.41E-18 41,3081 +HL0EH0 HLTE-LL H),H0EHN +,72E-11
A 1D DATA VALLES EX ST FGR THIE [SD7EE
#0 DATA YALUES EXIET FFF IS IS07CRE
~1L,2ERE 0 ALsF -1— 5. XE-02 +1 00400 +13EE- +2.028-12 +,7E-1L
-NA NJ DATA VALLES EXIST F?R HIS 13070rE
AP -N& N0 DATA VALLES £XIST FOR THIS ISOTCRE

TRt IS *1.33F-2 {rzafyri?

ITANCE e "L"‘I‘ I8 -0,715-7M

{reafyr)2
O GCEE IS +3,86E-22 (remfvrj?
305E 18 +2,0°E-10 rawfyr

UXSAT S
Nt el C

TOTAL

NCOTATA
WL OFTETAL I
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SN TEmTE T AR
[T SFTIRRE GO 2

a1y ~ ~n_Ty mi_jca rrr
RT3 3 AL £o-80 R RY, ol &S
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. R .\l . ; ¥ A A
2114 01,40 i 1.4 H) H t 7.2
27-14z2 1508H RS T50-1.00 H H H H !
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rt
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v
P
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nd
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- pe se we
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-0 DATA VALLES AVAILAZLE

ra
=
'
iy
B
> e

beo pem

c-27




AT
ladud 3 ME.;L‘Q;' Hg
SD-DD-TI-011 Rev. O

o CETUmY
AT 41

=T AT eyt ETRATLM 15 4 ctrLAL -
OTRDETE \Gltm_ J TRAT 15 +8.335406 3

DR, M. (pSisee)  S.MIfifge) RO, AVE.(oCi/ga)  XD. OF SAPPLES ETURCE TERM{pCE) 8.0, SRR T
HA-NZ DATA VALLES AVAILARLE FOR THIS I2070FE
+1. 270710 +1. 24800 +1, 3801 K +8,33E+ib 1, 22+00
HA-ND DATA VALLES AVAILARLE FOR THIS IEDTOFE
-3 NG-ND DATA VALUES AVAILAELE FJR Tn'IS ISUTDF
- NA-M0 DATA VALUES AVAILABLE FOR THIS ISOTOFE

2]

gy-132 +4,9%+H)1 +3.68c401 +3. 28401 +3. 23+ +2,15E+08
E-134 HA-ND DATA VALUES AVAILABLE FOR THIS ISOTUPE

BRISS  APHA  NA-ND DATA VALLES AVAILARLE FUR THIS ISOTORE
COVRIANE TERYS
TN CBE(I)?  MREER F SARLES

NA-INGUFFICTET DATA 9
M- IRSUFTICIENT DATA 0

b NA-INSUFFICIENT DATA 2
aast HA-TNELFFICIENT DATA g
-2 MA-INSUFFICIENT 2ATA 0
43 MA-INSUFFICIENT DATA 0
-3 ALFHA HA-INSUFFICIENT DATR g
-t HA-INGUFFICIENT DATA 0

NA-IRSUFFICIENT DATA 3
HA-INSUFFICIENT DATA 0

-4, 25 M0 3

HA-THEFFICIENT ATR 4

AFHA WA-IRSUFFICIENT DATA i)

R WIEFFICIT B 8
Py NA-IRSFFICINT TATA

2132 - INSLEFICTENT TATA 2
£-134 NA-INSLFFICIENT [AT 0
MRE APHA Y- INSUFFICIENT DATA 0
13- n\A- NSIFFICIENT DATA 0
fu-182 - INGUFFICIENT 3ATA 4]
Ei-134 M—xR&ErIC;E‘.JT ATA 0

5 DS ALPHA NA-INSUFFICIENT DATA 0
-5 . £-i32 NEINSLFFICIENT DAt . 0
Enidl E-IH HA-INSFFICIEN 3ATA )
-1 55 AP ¥A-INSUFFICIENT DATA ]
£u-182 B MA-TNSUFFICTEMT DATA 0

Ey-132 ERSS  AFHA NA-INSUFFICIENT DATA 0
Z-iE GROSS  ALFWA MA-INSUFTICIENT IATA Y
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R 134 ne O
END TZILIG

£+ “E* SRR+ SR P
% r\‘E_}’.‘

e . - e’ b ~ ? L Lo B ad e L

e Tz ’JFQT’JI/F»‘JCILIT‘!’ SITE 15 42,72E-02 HECTARE{42.94E403 Fi2, +2.735+0012)
DOREECTION FAPTOR 1D 43 450-4

CCRRECTION FACTOR IR +3.432-01

F ’l_ﬂ CORRECTION :QCT‘GR 13 !

: TEET\' 3 STRAATSM 1JZED DN SCRNARID =

[0SE FACTOR CORRECTED  DECAY DECAY

(rem/yr/pci) DOSE FACTOR CONST,(year—t) FACTOR £5T. DOSE(rea/yr} S.D. DOSE(reasyr) UCL DOSE(res/yr]
-NA K0 DATA VALUES EXIST FOR THIS ISOTORE

+2.008-14 41.29E-17 4120604 +HLOOEH00  +4,08E-10 +8,87E-11 +1.225-10

-HA M0 DATA VALUES EXIST FOR THIS ISCTOPE

-HA 40 DATA VALLES EXIST FOR ’.‘HIS 15070FE

-NA NG DATA VALETS EXIST FoR THIS IS0TGFE

s < s > I B Y o LY AL S
~LINELE #500T-IE +520EHR tLidoH) 4] 34809 +3,5:E-10 +2,395-09
= FERNRY ATA A R gAML YmmPm—
153 -4 NJ DATA VALLED EXTST FOR 7RI5 [5Q7GFE

SROZE GLFHA -#3 13 DATA YALUES EXIST FOR THIS ISOTOPE

: i iraafyr)?
COVERIANTE DﬂSE TERA 13 -3.70E-20 {rea/yr)2
TOTAL VRRIGNCE OF oUfE 75 4777819 (reatyrj®
L OF TOTAL DOSE IS +3.085-0% realyr

C-29
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IWELE oRlE LOCATION SB-  HUB- SRFLE WIS B3 £-14 CI-50 SR-90 -3 s-152  GROSS
HMEER MATE L1 LOC-2 TR ALFHA
L) A A Y iD -1 PA oli/g {7 3 2 $ 13 D ?
B2 / / N 1D IT-13 PA pli/g 17 3 ] 4 i 2 !
-3/ UH i) IT-19 P& plifg 17 3 4 $ 10 4 1
8e-04  / / LM D IT-31 FA plifg 17 3 1 } { IND 8
Ei o I A A S V1. 1D [1-72 ™ ri/g 7 3 il ¥ i 1N 2
B-s /1 TN 1D I7-31 A plifg 7 3 3 13.3 2 D 1
8207 7 0 LR D ITI8 fA iCifg 7 3 4 H 13 0 S
!y LUH i ITiE PR /g 17 3 i H i 3 1
! i M D17 R flifg 7 3 M 2 ! ) H
2 U I B R I 17347 RA fifg 17 3 3 i 12 D 1

t -0 DATA YALLES AVAILARLE
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AV, LG {Ci/oe)  5.D.'pCifgm)  S.D. AVG.(pCi/ga) MO, DF SAWPLES SOURCE TERM(RCD) 5.0, SOURCE TERM(pCi)
b +1. 708401 ), KEHO +), 00EHD 10 +2, 488408 +), GOEH)
-4 +3,00E40G . 00E+00 ), 00E+)0 10 +4,23E+07 +),H0EH0
£0-50 +1.63E+00 12,076+ +7 . 30601 +5,29EH7 +1.0TE+07

(=]

ZR-70 +7.75E+0 +8, 176+H00 +3,75EHK 2 +1.13E+8 +8,40E407
s-137 +1, 3401 +6,88E+00 +2, 18400 10 +1,99E408 +3, 186407
B-152 £3.67e+00 +, TEH0 9,801 3 +3. 30407 +1.29E407
R055 ALFHA +5, 00E+0 +3. 00E+60 +H TEHD 3 +7 . 3E+07 12, 5EH7
COWRIANCE TERSS
15010 130T0PE L.V, CINC(pCi/gm)? WMBER OF SAFLES
-3 o-id ), QUEH 10
43 40 +, WEHE) 8
A3 SR-90 1 DB+ 2
#+3 os-1%7 +), (00 10
H-3 EU-13z2 ), (K430 3
43 R0SS  ALFRA +0.00E+X 3
C-14 & +1.00EH0 8
(RSP SR-90 +0, 06E+0 2
0-14 03-1%7 R 19
o-id -8 HH0E) 3
SROES ALPRR HDL0CEHD I °
IR-3 +2.20E+0 2
£3-tE +1, 218441 3
182 ) LEEH0 2
! GROSS  APHE -4+ 2
SR-20) e-1 +3,45E+01 2

el

ER-70 Ep-1%2 RA-INSUFFICTENT DATA
50 GRCSS ALPHA MA-INGUFF ICTENT [ATA

>

g 132 =3 RN 3
=E-17 RIS AMMA L -LWEH) 3
tu-ia2 a0 ATHA RA-INSUFFICIENT BATA q

D-3




AL
H1UE

AREA CORRECTIGH FACTOR 15 +5.96E-)
IOSE FACTCR CORRECTION FACTIR IS 4

i g i
4:\ 1 ra r‘!‘
bl Ef- f?

..50-DD-TI-011 Rev.

15 43 »EH‘r ﬂE"EY\S(ﬂ 10E+01 FE)
“5"H "‘Gﬁ‘EETI-.-N FACTOR 1S +4,39E-02
ARER CF THE LOCATICH/FACILITY SITE IS +6.426-02 HECTARE(47.17E+03 Fi2, +4.628H2F)

FRECTION OF STRATUM USED IN SCENARID = 1

DOSE FACTOR CORRECTED  DECAY DECAY
150T0FE {reafyr/pci) DOSE FACTOR CONGT.{year~!) FACTOR EST, DOSEirea/yr) 5.D. DQSE{rea/yr) UCL DGSEl{r=a/vr)
A3 +2,100-14  +A,TOE-I6 #0,60E02 +H0E00  #L.6eT +), 00EHH) +, 55807
-14 12,100-14 +5,T0E-1E 41,2064 LR #2,94E-08 +0,60E+HR 72,7408
oo-a0 $5,70E-15 42,04E-16 +LINEOL +HLOHEH)  410EE 42,281 +,4E-18
2R-90 CHLSIE-I2 R TAERIY a2 +HEEH0 16,3080 +4,822-06 +.27E05
05-177 w6 -5 2B 4232 +HOEHK) 44,2584 +6.80E-09 5,128
B-182 HLAE-15 0 43817 45,2082 +.00E400 42,009 +,97E-10 +2.506-09
BRCES AFrA 7018 A27E-le +2UR0E #.00EH00  +1.6%E408 35,7508 +2,2%6-8
TOTAL BOZE 1S 44, TTE-DA reajyr
YERIANTE DDSE TERM 15 +2.33E-11 {raa/yr)?
COU-ATANCE DO TERM 15 +1.53E-17 (res/yri?

TTAL VARIANCE OF DOE 15 42.38E-LL (reaiyr)?
'S4 OF TRTAL DOSE 15 +1.30E-0% reafyr




AR IAPLE LOCATICN
n

MMIER  DRTE

EAE S Y A R A
#5127/ 7 U
-3 [/ / UM
54014 /7 / UIH

" 40 DATA YALUES AVAILARLE

IsPa F-2
IS8 F-1
IS8 W2

P

B
AraneCTE M DT OCA DITC A AMR T
COWSRETE INLET SEAL FITS :

TfPE
FA

[
P

FA

SD-DD-TI-011 Rev.

HITS

£ilg

-pli/g

pli/g
fli/g

i

17
17
17

[}
fa
=

L P |
-~

d N

0

gl

15
282
15

£R-70

£5-137

K]
kx4t
B

&
b

B-152

sER

—

ERO5S
APt

e

e B

()
(]
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i T cTr v\u PT oM pTTS AT
(WML (3 'LP':;:Q = F
PRy s e )
8

- A7 5 DTOATL
ir ».-J?‘!’m'u:!p-?et_ﬂ &3] :-:»..’Hl_ IN STRATLM 13 47,2204 qa

fE. IO {i/e) 5.DJ(pS1/ea) 5.0 AVG.{gCige) MO, OF SAMPLES SHRCE TERM(fCI) 3.D, SOURCE TERM(CI)
-1..7!1.“E+01 ), SEH0 +) H0EH0 4 +1.3EHB +1, GEHG0
+1, 20601 +130EH01 2, (KEHW 4 +3. 77407 +7 IEH7
-0 8. 0CE+0L +1,35E402 +6,74E401 4 +4, 25E+(8 +3. 266408
SR-90 +1, Z3EHL +1,35EH01 REL 3 HLEFEHT +6,75E+07
4
4
2

ie-177 +1 < SOEH02 +2,19E402 +,0%+02 +H. TR +8.3%+08
152 4,301 +h, LEHL +3,07E401 +3,40E+03 +2.422+08
3085 ALPHA 1 L 25401 +1,48E401 10501 +9. 76647 +8, 20E+7

1EOT0RE 1S0T0RE 2.V, CONC{(pCi/omi2 WIHBER OF SRPLES
u4ed o-td 1 wE«‘,O H
-3 T35 0 4
s R-94 +3, 00EH) 3
+1 05-137 ). 00E+Y) 4
H-3 EU-152 HLIOEHY) 4
#H-3 SROSS  ALPHA  +0.COEHD0 2
C-14 ~7.80EH2 4
- +HL 00 3
n-id -1, 40803

it ~2.30E+2

o-id HFHY -1TEEHZ

—1.4?E+53
A-152 2 \zm
BOSS APHR HEERY
£5-1377 2, 286403
20 Y152 ~7.285402
) ROB AP R INSUFFICIENT DATA
£5-137 f152 +1,J4E404

(o o5 B B P R OO B T R B A R e

£8-137 ERCS: MPRR 42,732
Bl BRSS AR -l0EEM2

D-7
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YEARS
ETRAT 1S *1.%‘:?‘:1 BETERS{+3,28E+01 Fi)
{ CORRECTICN FRCTOR 15 +1.01E-04
-*"Q F THE LICATION/FACILITY SITE 15 +3,26E~02 HECTARE{+3.31EH0T Ft2, +3.25EH02R)
| AREA TLRAECTION FACTOR IS +3,97E-01
| J{EE FACTOR CORRECTION FACTOR IS |
FRACTION OF STRATUM USED IN SCENMRID =

[0SE FACTOR CORRECTED  DECAY DECAY .
150T0PE {rea/yr/pci) DOSE FACTRR CONST.(year-!) FACTOR EST. D0SE(rea/yr) S.D. DOSE{rea/yr) (L DOSE(r=afyr)
3 2. 10E-14 +8,35E-17 +5.50E02 +00E+0  +1L11E-10 H),EHK +#H,UE-10
L +2,10E-18 #RZEE-1F 0 4L XE-G +HL00E400 47,3281 +5.87E-11 +, 5E-10
oh-at +£,70E-15 #2,84E-10 170201 +1LEEH0 41 BRE-1D +,40E-10 +3,45E-10
R HLHE-12 0 45 0E-T 0 42,4802 +1, 00400 44,850-09 +3,E-09 + B8
-1 5, 70E-13 42,666~ 42,7002 +100ER 00 +3LE-10 +2.2’E-10 +,0X-10
g-132 L 0E-15 #4,TTE-X 45,20E-02 +1, 008400 41,6211 1A% 3, 106-11
EROSE ALHA T.40E-15 +2,826-19 #2706 +1.008+00 42,7511 +¢..31E-1; +5, 721

TATAL DOSE 1S +7.80E-09 rea/yr
YERISNCE DOSE TERM 15 +2.51E-17 {rezafyri?

COVARIANCE IOE T_rﬂ 13 -2,56E-18 (reafyr)?
TATA IV\FTAHHF 'l" " A

TOTAL VARIANCE OF DOSE 1S +2.2UE-17 (rea/yri2
U0 O TOTAL TOSE IS +1.35E8 resdvr

D-8
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LOCATION SUR-  SlE- SAPLE B W3 C-1% -6 SR-90 513 152 SA08S
Lig-1 Ltoe-2 TVFE AP
=05 /7 I A F-1 PR plifg 17 N P 2 ] i ¥
w016 /7 UT FCA ®1 PA pli/g 1 3 D 13 23 1D Pl
=017 /) UN FA W2 PR wifg ¢ 4 il 3 2 t D 14
M08/ / UH Ft3  F-1  PA oCifg 17 3 b 4 a9 83 2
W19 [/ LM Fi3 F1 FPA pli/g 17 3 4 7 ) 5 $
B30 /7 UM 8 #2 PA pily 17 3 1 L i 1 ND 7

t 40 DATA VALUES AVAILARLE




Hh 355

Hl
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18 OTMPATTE FILTCRA CELLS 4 &) 2
z FILTER SAAD

TS0TORE A3, CONC.(aCi/ga)  S.D.{sCifee) 5.0, AVE.(pli/ga) WD, OF SANMPLES SOURCE TeRM(pli) 5.D. SIURCE ToRR(pCi)

el +1, B0 +,00E400 ), WEHD +2, ot 8 ), HEHY)
g-14 +3,00EHD H)LEEHID H), DO+ +H#, 17EH7 HLIEHD

+2,196403 +,87EH8
+2,TE+08 +,35EH8
+3.71EH8 +1,79E+08
+3, 246403 2,748

-0 1, S8E+0L +2, 578401 +1,33E401
5R-90 + . 6681 +1.95EH)] 9,636+
es-177 +2.6TEHL +3. L6401 +1, 258401
BH132 #2,57EH) #3,44E401 +,99E501

S Cd O~ $m S Lnon

mOS5 ALPHA +1,30BH0L +.17T401 +3.87E+00) +1.01E408 +3, 16EH)T
CIVRRTANCE TTRMS

1S6T0RE 1E8TE L.V, CONC(pCi/gm)2  NUMEER OF SAMPLES

k] t-14 H), S8+ 5
=3 -0 +),J0E400 4
A=3 ZR-50 +,(0E+) 4
31 05-137 +), 00E+HY) 3
H-2 gu-152 +).00E+00 3
BROZS ALPHA  +0.00EH0 3
{0-60 . 0EH00 4
ZR-39 +L,XEH0 4
£z-137 5
S92 3
R4 3
T 1,050 i
B2 +1GEEHG] 3
GROSS  ALPWA -1.336:2 2
-y +7 82402 )
B2 +8,03EH2 3
SRISS  ALPHA -ATEHR 2
5-137 el-132 +1,GIEH03 3
-7 RSB APHA -2.08EH02 ]
fi-152 GRUSS  APRA NrINGFFICIOT !
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HOE-) METERS(+2.62240L FE)

CTICN FAETOR 15 +6.768-M4

SCATIQ/FACILITY SITE IS +5.79E-02 HECTARE{+6.27E#03 Fi2, +0,79E402F)
ARER CORRECTION FACTOR 1S +4.218-01

2038 FACTOR CORRECTION FRCTGR IS L

FRACTION OF STRATUM USED IN SCEMARIO = |

[0SE FACTOR CORRECTED  DECAY DECAY
1807CPE (reafyr/oci) DGSE FACTOR CONST.(year-t) FACTOR EST, DCSE{r=afyr) 5.D. DOSE{res/yr} UCL DOSE{rea/yr}

13 +2.40E-14 42018 +RA0ED +LEH0 41,9800 H), 0EHD +1.52E
c-i4 2,008-1 A NE-IR 4L 2E-H HUKEH0 4348810 i HEHE +3,56E-10

)
4 Me_n
¢ 9 2

#2,05-18 +LHEH) FRECE-L0 7124
7. 4iE-le HLE0E +LhaE0T o)
12,651 +2. 3802 +1.00E400  49.8LE-10 75610 +1.317e8
+4,736-19 3. 208-02 +100EH0  +1.54E-10 ARSI #3221

+2.81E-15 2.906-03 +L.008H0 50710 +2,092-1 #3110

TOTAL [O5E 15 41, 70507 reafr

VERTANTE DOSE TERM 15 +9.18E-15 {reafyr)?

oian

hlal 3]
TOTAL V&R
~ n

A nac 9

TANCE OF DOSE 1S +9.24E-13 {re=afyr)?
L TFOTOTAL DGE IS 42,7467 rafvr

D-11
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g
UHiA YRLURD AT

TTLE CAME LOCATIN 48-  GUB-  SARLE NS 13 -14 L0-t0 R0 51 e-ia2 oAiss
NBER DATE el LEC-2 TR A
W02/ U OsPA %2 TR eli/g 17 3 2 5 7 2 H
-2 !/ UN OSPA W2 PA pLi/g 17 3 b 2 2 4 3
EES AT A A VY| sP F-1 PA Lifg 17 3 g 9 82 i 1
4024 / / 1M 0P8 W2 PA pCi/g 17 3 18 LS ¥ 14 L

t -0 DATA VALLES AVAILABLE
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10T #/6. [N (i) S.0.eCl/gat  S.0. AV5.(pCifga) WO, OF SAYPLES ’-f}'u?‘.uc‘ TERM{pCL) £.D. ECURCE TERM(pCE)
H-3 +1, 7008 ), H0E+00 #),30T40) 1708 008400

+21.34EH7 H.J0E+00
+h.64EH07 +2.56E407
+9,63E407 +3. 83407
+3. 26E+08 +1. 328408

t-44 +.:.()OE‘.~..PO H), 05400 R0
0-¢0 +8, SEHD +6.81E+00 +3. 406400
£R-90 +. 22401 18, 30E+00 +,91E400
Le-1377 +4,18E+01 +3, 756400 +1. 478401
=132 . 7EH0 +3. 658400 +2.54E400 hOEHT . f2.22EHT
GRS ALAHA #1100 +H,0EHD ), 50 +8, 59E+07 H1, KE+00
RO AP STATISTIEAL VALUES ART EOTIMATED BY ASSUNING THAT THE 5.D.=0,00SMEAN &ND | DESREE OF FREEDDM

5
.-.;-.;.<.~4J....4.ﬁ~.

TUERINGE TERNS

50T 180TeeE C.Y, (ONC{pli/gaj2  MUMBER (f SA¥FLES

#=3 o-14 L EHD 4
H-3 £0~50 ), ) )
H-T SR~ +),(0EH0 3

H-3 -7 L NEH0
gi-152 0, B0EHX)
GROSS  ALPHA N-INGFFICIEN DATA
{3t +),EHY
L KEHN
H L, 0ERG
), XEHK

AV B A r ol stad Faldag]
Horm REINzurr in ity
2 TTEH
+1, 30EH2

+3,468+01

L P W INSUFFICIENT DATA
-0 05137 -5, 2B+
SR-70 152 =330
R-%0 ers SLPHA - INGUFFICIENT DATA
-7 i +HL.62EH2

S-1E - FROSS AP M- INSUFFICIENT DATA
Bi-132 SRS A FHA N&-INGLFT ICIENT 24TA

[l e S R e o B O R s S S T, L TS 0 T POy GOy S

D-13



SD-DD-TI-011 Rev. O

bl alinly Y on "”‘"CT oA BT C A 5,\{{)

[Rpe.T ety

nRAL
i A ~T T= 0 YERRS

I T OETRATIM 15 41, G0E401 METERS(+3.255+01 FU)

g "‘fiECTll‘i F"C' R 'S +1,01E-04

W THE LTCATION/FACILITY SITE I8 43.26E-02 HECTARE(+3.31EH)] Fi2, +1.26E+02%)
SFEA TR EC 10N Ff ..ER .5 +3,53E-01

pi F ACTOR CCRRECTION FACTOR IS !

FRACTICN OF STRATLS USED IN SCEWRI0 = |

DOSE FACTOR CCRRECTED  DECAY DECAY
[E0T0RE {reafyr/pci) DOSE FACTGR COWST.{year—) FACTOR EST. D0SE(rea/yr) 5.D. DOSE(rea/yr) UCL DOSE!rea/yr)

a3 +2.10E-14 4B3EE-19 #REED2 +L 0B +1 L1E-10 H), 002+ 1 1E-10
Dt 42.00E-14 48,3319 +120E04 +1. 008+ 1.5¢E-14 +1, (400 95811
fh-sl A, 70E-15 f185E-19 0 +LEEA +1LG0E+H rl 7= +7, 03812 +2,65E-18
ZR-%) ] B0E-12 47 0EE-LT 4240 HLEHR 46,558 +2.750-09 +1,54E-08

-7 $H,708-15 fLBHE-1T +LI0EH02 +,00B400  +B.5EE-LL 1354614 +1.222-10
152 +HL.0E-15 HATIE2Y +5.20802 HLO0EH0 +2.8%-12 +1.06E-12 +4. 24012
ErI5S ALPTA 7.002-13 2817 2.9 +L00EH0 2,421 H)0CEHD 12,421

TATAL [OSE 1S 47,15E-09 rea/yr

WRIANCE 0QSE TERM IS +7.33E-13 (res/vr)®
TONGRIANCE DOSE TR I8 IR (reafyr)?
TOTAL VARIANCE OF DOSE IS +7.50E-18 f{reasyr)?
UTLOOF TOTAL BOSE IS +1.0TE-03 rewsivr
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arT TUR
jRuty D!_!i‘_D‘%'l‘J

LCATION  QUB- OB~ SARRLE NMITS 43 e W80 SRS0 GSHIT E-LE
£R 0T LL-1 160-2 TYRE
%625 1/ UM M wl il 7 ] 8 t 15 D
B0z 4/ UM w W2 A oilg 17 3 i 3 5 0
@627/ UM 0 W3 M Lifg 17 3 0o t 3 )
B2/ /UM m  F1 PA iy 1 3 $ 1 b s
#02  / 1 UM m 2 A ig ¢ 3 3 $ 3 1o
I I R v M W4 P Lifg 8 t 7 15 vl D
B0l o 0 LT m w3 P Lig ¢ t 2 t g 3
w3 UM Mo Ws M Lilg  t ! $ 10 0
w0 /¢ UM D %7 A il ot $ | 1 i 0
w3 /¢ UA B WEPA iy t 3 $ 2 7

§ -¥) DATA VALUES AVRILABLE

2
EH

[ )

>

'S

-y e
o 2

> P e I B LN be
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= 3 A M bt 8 H 4 ™ 2 d
STEATLY NAME IS CONCREY DUTLET QKT

55 VILLETT OF CONTRMINATED MATERIAL IN STRATLM IS +1.53E+07 on

5078 8. CONC. (p0i/ga)  S5.D.(pCifgm) 8.0, AVB.(pCi/gn) WO OF SHWPLES SOURCE TERM(pCL) S.D. SOURCE TEM(pli)
k-3 +1,70E401 ), 00T+00 H),00E400 3 +2,31E+)8 ), 008400
£-14 +3., 060E00 +).(0EHN ). 00EH00 3 +4,93EH)7 H),)0EH0
{0-£0 +3.3%+H0 +34 0B+ +7EH0 9 +8.80E407 +1,93EH7
&R-50 +§,00€+00 +9,90EH0 +7,00EH00 2 + 32408 +1.13EH8
£5-137 +1,19E+01 +8.08E+0 +2,55EH0 10 +1,96E+08 +4.21E407
2l b7 +3. 0050 +2.55E4+0) +2.,00E400 2 +8.256407 +3.302+)7
FS  APH P30 +,.33E4+0 +8.82E-01 3 9. 0EH7 + HEHT

CIVARIANCE TERMS

1SOTORE [EOTCRE 2.V, (ONC(gCi/gmj2  ABER OF SAFFLES
83 L-44 <0, (GEHN 3
-3 -0 RURLE 2
F=3 5R-90 NA-THSUFFICTENT DATA 0
+3 -ty +,002400 3
=3 f-132 NA-INSUFFICIENT DATA 0
a3 WBES  AHA YA-INGRFICIENT TATR 1
£-14 Ca-60 +0, 00EH0 2
S3-50 HA-INSUFFICIENT DATA 0
-1z H),00HN 3
H ToN NA-INSUFFICIZNT TAT ¢
3R0SS  ALFHA HA-INSSPRICIENT DATA i
- =2 KEH ?
' -iE 34285+ 9
sl 2132 +1. 402401 2
L3-8 BA AP +5.00E-01 2
-89 5-137 +1,61E402 2
2N g-152 WA-INSUFFICIENT DATA 0
ZR-90 ondsS  APHA HA-INSUFFICIENT DAT 0
&E-13 B-132 +2.40E4+0L 2
-3 R0OSS  APHA -S.U0EHM 3
gU-152 0S5 AFHA NA-INSUFFICIENT DATA t




SD-DD-TI-011 Rev. O

= AT MAME 1D FRARRCT Sim CT O MNT
e '.r':E .-r.\..n'.'T

Wikl Wl

ER
> -

JEETE OF STRATUM 35 +3.35E00 METERS(+1.HEHN FY)

“EFTH CTRACCTION FACTOR 1S +4.59E-02

FEAF THE LXCATIOWERCILITY SITE 1S +4.88E-2 HECTARE (47, 41E4(T Fi2, +6,GCEHIR)
iFEA CDRECTICN FACTCR 16 47.1%8-01

IOSE FACTOR CCRRECTION FACTCR 1S 1

FRACTICN OF STRATUM USED IN SCENWRID = 1

DOSE FACTOR CORRECTED  DECAY DECAY
150TORE {res/yr/pci) DOGE FACTIR COWST. (year™) FACTOR £ST, DOSEtrea/yr) S.D. DOSE{r=afyr) UL DOSE(rea/yr)

#=3 $,008-18 4,516 4500802 +.00E:00  +1.94E-07 ), 00EHK +.738-07
-4 0614+ ESE FLEM +1, 0B 1348 +),008+0 +3. 4308
#5, 70513 <2ZiE-14 $LOCER #1548 i Nt 42,4708
HLE0E-12 0 4R REE L GEHD 47,880 +b,8ec-06 -1.8e8-09
+,70E-15 +L2E-16 42UE0Z 1 O0EH0 44,3408 9,309 +3,TE-03
FONE-15 4R GHE-LT 49.2EH +100E400 #3279 .39 +4,942-09

AR L0015 eD -6 FLL90E0 HLO0EH 127808 3,40 +1,7E-08

THTAL TOEE 19 +8,15E-06 rea/yr

VERTEHNGE DOSE TERM 1S 44.70E-1L (r:adyr)®
COVERTANEE TOSE TERM 19 #6.5CE-13  (readyr)®
TOTAL YARTANCE CF DCSE 15 #4.77E-11 (res/yr)?
L OF TOTAL DOSE IS L GE-05 reafyr






