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DOSE ASSESSMENT

1.0 INTRODUCTION

1.1 Background

The Westinghouse Electric Corporation's (WEC) Lamp Manufacturing Plant in Bloomfield, New
Jersey was involved in the research, development and manufacturing of electric lamps since the early
1900's. Thorium was used in the production of thoriated tungsten wire for use in lamp filaments and
welding rods. Uranium was used during studies related to the Manhattan Engineering District Project
from 1941 to 1943. From 1943 through the mid 1950's, uranium was machined and used in various
experimental and production projects. Operational activities involving the use of these radioactive
materials resulted in residual contamination throughout various portions of the facility. The facility
ceased operations in 1986.

Since 1989, WEC has been conducting a comprehensive radiological decontamination and decom-'

missioning effort at the former lamp manufacturing facility, under the auspices of the U.S. Nuclear
Regulatory Commission (NRC). The remediation objective for the entire site has been to
demonstrate that the site meets the NRC criteria for free release for unrestricted use and to terminate
Westinghouse Electric Corporation's Part 40 license (No. SMB-1527, Docket No. 040-08976,
Control 112591).

At the conclusion of remediation and final survey activities on the east side of Arlington Avenue in
;

December 1995, SEG dete mined that this portion of the property (including structures, piping, and
surrounding grounds), meets the NRC free release criteria for unrestricted use in all except three
specific cases. These cases are the focus of this dose assessment. The locations of these three casesv

are presented on Figure 2-1 and Figure 2-2. Discussions about the specific cases and remedial,

activities completed are described in more detail in Section 2.0. Final clearance surveys and trench
closure packages have been submitted to the NRC under separate cover for the remaining portions

: of this Wes'inghouse property.

J

!

.
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|

1.2 Purpose

The purpose of this dose assessment is to demonstrate that the three cases currently not meeting the :

free release criteria are in compliance with proposed NRC regulations relative to a dose based
criteria. These criteria are based on an annual Total Effective Dose Equivalent (TEDE) of (
15 mrem /yr, as proposer', in Draft NUREG-1500m. As discussed in NUREG-1500m an average
individual should not exceed a TEDE of 15 mrem /yr due to residual radioactivity within the facility
or on the site. NUREG-1500m further requires that residual radioactivity be reduced to levels that
are as low as reasonably achievable (ALARA). These alternative criteria are warranted due to the i

difficulty and expense that would be involved in meeting the approved criteria derived from USNRC |

and Federal Register Notice [Vol. 46, No. 205]*,Material License Termination Guidelines m
i

The cost estimates for additional remediation in each of the cases are presented in Attachments I, II
and III. The dose calculations for these three cases which demonstrate compliance with the proposed
NRC regulations are provided in Attachments IV, V, VI, VII, VIII, IX, and X. The RESRAD*
computer code (version 5.61) and the Microshield software package (version 4.10) were utilized in
computing these doses.

.O
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DOSE ASSESSMENT
i

G 2.0 CASES EXCEEDING CRITERIA
V

A summary of the cleanup criteria which was implemented at the site for thorium and uranium are
provided below in Table 2-1. The criteria for building surfaces were taken from USNRC
Termination of License Guidelines * and the criteria for soil was taken from the Federal Register
[Vol. 46, No. 205]*.

The operations at the Bloomfield site utilized processed uranium, i.e., uranium with its long lived
progeny removed. The NRC concluded in their Safety Evaluation Report * (SER), dated 5/24/93,
that the criteria for depleted uranium are appropriate for processed uranium.

TABLE 2-1
Approved Criteria for Free Release for Unrestricted Use

TOTAL URANIUM TOTAL THORIUM
2 2

Total Surface 5,000 dpm/100 cm 1,000 dpm/100 cm

Activity (average)*
2 2

Total Surface 15,000 dpm/100 cm 3,000 dpm/100 cm

Activity (maximum)mi p
Removable Surface 1,000 dpm/100 cm 200 dpm/100 cm |2 2

mActivity>

Soil Activity 35 pCi/g 10 pCi/g

Concentration *

At the conclusion of remediation and final survey activities on the east side of Arlington Avenue
in December 1995, SEG determined that this portion of the property (including structures,
piping, and surrounding grounds), meets the free release criteria for unrestricted use in all except
three specific cases. These three cases are:

1. Soil and bedrock beneath a portion the basement floor in Building 7.
1

2. Subsurface storm drain piping (Pipe A), with fixed (internal) contamination, |
partially located beneath a public roadway. |

3. A storm drain pipe (Pipe B), with fixed (internal) contamination, located beneath
first floor of Building 7.

'
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DOSE ASSESSMENT

p Specific details pertaining to these cases are discussed in subsequent Sections 2.1,2.2 and 2.3,
respectively. Actual locations of the materials associated with these three cases are presented on
Figure 2-1 and Figure 2-2. Figure 2-1 is a partial plot plan of the facility. Figure 2-2 is a
drawing of the first floor and basement of Building 7.

!
l
l'

2.1 Soll and Bedrock Beneath Building 7

Approximately 10,000 ft' of contaminated soil and bedrock exists beneath the basement floor in
Building 7. The basement area was used to process uranium. Approximately 150 feet of drain
pipes and 800 ft of soil and concrete have been excavated from this area and disposed of as low2

level radioactive waste at a licensed disposal facility. Soil excavation from existing trenches in
the basement were extended to bedrock. Samples which were collected indicate the remaining
contamination extends approximately 3 to 6 feet horizontally from each trench and approximately
18 inches vertically into the underlying bedrock.

The mean activity concentration of the samples is 154 pCi/g of uranium, with activity
concentrations as high as 779 pCi/g uranium. Table 2-2 provides a summary of the samples taken
in this area. Although a background study was not performed at the Bloomfield site, the Th-232
activity concentrations are likely due to background. Previous studies, referenced in NUREG-;

150l*, have estimated the background soil activity concentration of Th-232 to be in the range of
1.0 pCi/g. However for the purpose of calculating the TEDE due to this contaminated soil and

i,

bedrock, thorium is conservatively included.

i The estimated cost to remediate the area beneath the basement floor, to activity concentrations
that meet the approved free release criteria in Table 2-1, is $1,051,862. A detailed summary of
these costs are provided in Attachment I. This estimated cost includes: shoring of the Building 7
foundation, excavation of the impacted soil, packaging and shipping the soil to a licensed disposal
facility, and disposal costs. Removal of the soil and bedrock from the basement would also

| result in significant concerns related to safety.

I

;O
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DOSE ASSESSMENT

C TABLE 2-2
Sample Results From the Elevated Area in the Basement of Building 7'

SAMPLE U-238 U-235 Th-232 TOTAL
NUMBER pCi/g pCi/g pCi/g URANIUM'

pCi/n

94062154 113.24 5.72 1.8 232.20

94062155 20.1 1.09 1.08 41.29

94062156 149.08 8.45 MDA 306.61

94062157 48.29 2.42 1.84 99.00

94062158 54.07 3.53 MDA 111.67

94062159 50.1 2.65 0.46 102.85

94062160 42.54 2.82 1.43 87.90

94062161 69.10 3.86 1.17 142.06

94062162 52.79 3.00 MDA 108.58

94062163 82.93 4.54 MDA 170.40 i

94062164 46.3 2.82 0.76 95.42

94062165 25.59 1.44 MDA 52.62

O-
94062166 95.75 5.36 0.93 196.86

94062167 30.27 1.66 1.14 62.20

94062168 62.41 3.41 1.22 128.23

94062169 255.89 14.92 0.48 526.7

94062170 57.46 3.1 0.70 118 02

i 94062171 19.39 1.12 1.20 39.9

94062172 77.16 4.63 1.48 158.95,

94062173 89.64 4.59 1.10 183.87

94062174 85.40 5.35 0.86 176.05

94062175 105.52 5.82 1.00 216.86

94062176 32.45 1.5 1.75 66.40

94062177 37.87 2.08 MDA 77.82

94062179 59.52 3.18 1.55 122.22

94062183 115.82 6.28 MDA 237.92

94062184 42.84 2.29 0.90 87.97

94062186 106.01 6.40 1.14 218.42

94062187 126.88 7.01 1.24 260.77

94062188 49.60 2.35 1.72 101.55

94062189 13.82 0.97 0.59 28.61

/Q 94062192 31.67 1.94 0.59 65.28

onarumstoomtomosmarv.2 5 REVISION 2
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DOSE ASSESSMENT

TABEL 2-2
Sample Results From the Elevated Area in the Basement of Building 7

(Continued)

SAMPLE U-238 U-235 Th-232 TOTAL
NUMBER - pCi/g pCi/g - pCi/g URANIUM'

pCi/g

94062195 62.02 3.07 1.18 127.11

94062196 121.77 7.06 1.61 250.60

94062197 106.60 6.13 1.65 219.33

94062200 33.48 1.60 0.98 68.56

94062201 38.60 2.03 MDA 79:23

94062203 11.69 0.66 MDA 24.04

94062204 109.58 5.94 1.26 225.10

94062205 14.33 0.83 MDA 29.49

94062206 379.30 20.24 1.01 778.84

94062208 39.74 1.69 1.28 81.17

94062209 22.32 1.04 0.% 45.68

94062212 95.75 5.36 ] 0.93 196.86

94062213 45.52 2.30 MDA 93.34

94062214 191.87 10.38 1.43 394.12

94062215 16.88 0.93 0.84 34.69

94062216 6.36 MDA 1.15 12.72

94062217 19.62 1.28 1.15 40.52

94062218 173.04 10.45 1.17 356.53

MEAN 75. 4.1 1.17 154

STAN DEV 66.4 3.7 0.354 140

MAXIMUM 380 20.2 1.84 779
;

The total uranium activity was calculated by assuming that U-238 and U-234 aie in equilibrium.*

3

onsrumstoowrtassosmarv.2 6 REVISION 2

_ _ _



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

DOSE ASSESSMENT
,

;

2.2 Storm Drain (Pipe A)

There is subsurface storm drain piping (approximately 850 feet) which initiates between Buildings
7 & 8 and is routed beneath the public roadway (Arlington Avenue) that divides the
Westinghouse property, and continues on the portion of the property adjacent to Building 3. |

There are eight distinct pipe sections that span between various catch basins and manholes. This (
piping system is shown on Figure 2-1. The minimum depth of the pipe is 3 feet near the |

beginning and reaches depths exceeding 12 feet towards the end . The majority of this storm |
drain piping is still in service and provides storm drainage for Arlington Avenue.

'

A high pressure wash (water) was applied to the pipe ntions in an attempt to decontaminate this |
storm sewer and to remove sediments from the pipe. Several passes were made with the ,

Ipressure washer on each pipe section. The operation began at the most upstream section and
proceeded to the downstream point (STD-4). The cleaning process utilized conventional sewer ,

'

cleaning technology which was comprised of a vactor jet rodder (2,000 psi at 65-80 GPM) and an
,

) industrial vacuum collection pump (4,500 CFM). The wash water was collected at the most
downstream manhole (STD-4) and transferred to a temporary above ground storage tank. A

! radioactive analysis which was performed on the wash water indicated the concentration was well
i below the NRC release limits and discharge approval was obtained from the local sanitary sewer
i authority. }
i i

! After the high pressure washing techniques were applied, the sewer lines were video-taped and )
] post-radioactive surveys were conducted. There was no appreciable decrease in contamination
: levels which indicates that the activity is fixed to the internal surfaces of the piping. Table 2-3

summarizes the current radiological condition of the interior pipe surfaces for this line.
,

I The bottom surface at each end of the pipe sections were surveyed using a gas flow proportional
; detector attached to an extension pole. In pipes with inner diameters greater than 10 inches, the
; side and top surfaces were also surveyed. Two pipe sections were surveyed by using robotics to ,

move a pressurized gas proportional det::ctor the length of the pipe. The first section of pipe
'

(MH-2, Pipe P2) is located between upstream manhole MH-2 and downstream catch basin
STD-1. The other section of pipe (STD-1, Pipe P2) is located between catch basin STD-1 and
downstream catch basin STD-2. These sections are located beneath Arlington Avenue and,

! presented on Figure 2-1. Attempts to survey additional sections of pipe with robotics were
; discontinued due to accessibility problems and damage to the detectors.
!
I

i
i

,

|
|

|0
.

'
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DOSE ASSESSMENT

2

O The mean contamination level in this piping is estimated to be 9,960 dpm/100 cm with the
2highest levels of 182,000 dpm/100 cm . The sediments and pipe scale were removed from the

pipes and catch basins. Video inspections showed the pipes to be essentially intact. In shallow
and accessible areas, where portions of the piping with elevated activity have been removed
(see Figure 2-1), none of the soil surrounding the pipe exceeded the approved criteria for
unrestricted use.

Based on past remediation efforts, essentially all of the contaminated sewer pipe would have to be
removed in order to achieve compliance with the approved criteria for free release for
unrestricted use. Attachment II provides a summary of the estimated costs ($333,747) associated
with removing this pipe. This cost includes excavation, packaging, shipment to a licensed
disposal facility, disposal costs, storm drain replacement, and road repair.

O

i

|

|

l
1

l
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1

|
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DOSE ASSESSMENT

2.3 Storm Drain Beneath Building 7 (Pipe B)

An abandoned storm drain pipe which is approximately 110 feet in length remains buried beneath
the first floor of Building 7. This pipe was apparently associated with a roof drain system in
which the other portions of the piping system were either removed or released. This segment of
pipe remains buried approximately 10 feet beneath the portion of the building with no basement,
in close proximity to several supporting structures. Removal of this pipe would pose significant
physical safety hazards and challenges. Table 2-4 summarizes the existing radiological condition
of this pipe.

The pipe was surveyed in the same manner as the pipe sections in Sectica 2.3. The inner
diameter of this pipe is 8 inches. The mean contamination level in the pi;)e is estimated to be

2 217,200 dpm/100 cm with the highest levels being 19,000 dpm/100 cm . Based on survey
results and visual inspections, there is essentially no sludge or sediment in this pipe. Based on
field observations, this contamination also appears to be fixed. Due to accessibility issues and the
limited success of the other pipe washing techniques, it was decided not to attempt a high
pressure wash for this segment. To demom trate actual coupliance with the approved criteria for
unrestricted use, this pipe section would have to be removed. Attachment III provides a
summary of the estimated costs ($72,467) associated with removing this pipe. This cost includes
excavation, packaging, shipment to a licensed disposal facility, and disposal costs.

9
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TABLE 2-4
Stonn Drain Beneath Building 7 (Pipe B)

: DESCIUPTION length DIAMETER Area MEAN MAX 1 MUM Teamt RELATIVE RELATIVE Estimated Estunated

em CONTAMINATION CONTAMINATION Actmty FRACTION FRACTION Total Total
LEVEL LEVEL. dpm ia OF' OF Uranium 1 bonum

dpmf100 cm' dpm/100 cm' pipe URANIUM THORIUM Activity Actmty
dpm in
rire

Storm Drain 110 A 8 inches 2.14E5 17,178 18,939 3.68E9 0.5' O.5' I.84E9 1.84E9

(.829 mci) (.829 mci)

1 Assumes a relative fraction of 0.5 for both uranium and thorium

|

f
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DOSE ASSESSMENT

3.0 SOURCE TERM

The nuclides used at the Bloomfield Lamp Company consisted of uranium and thorium. This has ]
been confirmed during decontamination and decommissioning. Uranium consists of three
radioisotopes: U-234, U-235, and U-238. The relative abundance of these radioisotopes in terms
of activity are 0.489,0.0225, and 0.489, respectively. Thorium is primarily Th-232. The
radioisotopes; U-235, U-238, and Th-232 are parents of natural decay chains. U-234 is a long
lived member of the U-238 decay chain. The progeny of the Th-232 decay chain are all
relatively short lived. The assumption is made that even if pure thorium was used, all of the i

progeny, including Th-228, will be in equilibrium with Th-232 within 1,000 years. The 1,000
year period corresponds to the future time period that potential doses should be calculated as
discussed in NUREG-1500m. As a result of the half-lives of the progeny associated with the
uranium isotopes not all of them will reach equilibrium in 1,000 years. In fact, the activity of
many of them will be negligible when compared to the parents. Table 3-1 shows the relative
activity of the uranium isotopes and their progeny allowing for 1,050 years of decay. rne extra
50 years is based on the assumption that the uranium was processed approximately 50 years ago.
Table 3-2 shows the relative activity of Th-232 and its progeny following 1050 years of decay of
Th-232.

When developing the source terms to support the dose calculations only U-234, U-235, U-238
and Th-232 were considered to be initially present. Progeny were considered by allowing for
1050 years of decay. For the soil and bedrock beneath Building 7, the activity concentrations of 1

U-235, U-238 and Th-232 were taken directly from the gamma spectral analysis reports. TheO activity concentration of U-234 was based on its assumed equilibrium with U-238. For the
,

'

contaminated drain lines, including the one beneath Building 7, the U-234, U-235, U-238 and Th- ;

232 activities were determined based on measurements of surface activity in units of
dpm/100 cm (total of removable + fixed), the relative concentration of uranium and thorium in2

each line, surface area, and the relative abundance of U-234, U-235 and U-238.
I

!
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1

TABLE 3-1

Q Relative Activity of the Uranium Isotopes and Associated
Progeny Following 1,050 Years of Decay of Processed Uranium

NUCLIDE RELATIVE NUCLIDE RELATIVE NUCLIDE RELATIVE

FRACTION FRACTION FRACTION

U 234 0.489 U-235 0.0275 U-238 0.489

n-230 4.593 & 3 n 231 0.0225 n-234 0.489 i

Ra-226 9.045 FA Pa 231 4.943 FA Pa-234m 0.489

Rn-222 9.045 E-4 Ac-227 4.797E-4 Pa-234 7.824E-4

Fr-223 6.620E-6 U-234 1.45353

Ra-223 4.797E-4 n-230 6.850E-6

l
Rn-219 4.797E-4 i

i
I

l
TABLE 3-2 '

Relative Activity of Thorium-232 and its Daughters Following
1,050 Years of Decay of Thorium 232

|
I

NUCLIDE RELATIVE

f) FRACTION
,

n-232 1.0

Ra-228 1.0

Ac-228 1.0

n-228 1.0

Ra-224 1.0

Rn-220 1.0

Po-216 1.0

I 4 212 1.0

Bi-212 1.0

15212 0.641

T1-208 0.359

O
V
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DOSE ASSESSMENT

4.0 DOSE CALCULATIONS

O
The residual activity for the three cases which exceed the unrestricted release criteria are
modeled independently for the purpose of calculating dose. The three cases were discussed in
Section 2.0. Two independent dose calculations were performed for each of these cases. The
first calculation is based on several conservative assumptions and represents the most probable
dose if the materials were left in place. The worst case, or boundary dose, is based on even
more conservative assumptions and assumes the materials were removed and brought to the
surface for onsite disposition. Specific assumptions and modeling scenarios for each case are
discussed in the subsequent sections.

Compliance with the proposed criteria provided in reference I will be demonstrated by summing
the resulting doses to obtain the TEDE. In addition, a third calculation has also been performed
and assumes that all of the residual activity remaining from these three cases are consolidated
into a single source term and the resulting dose is calculated. It was assumed that where the only
exposure pathway is due to direct exposure, that the calculated exposure in units of
milliroentgens, is equivalent to the TEDE in units of millirem.

1

.

1

|
!

i

i

!

!

i

i

i
;

i
i

i

|O
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DOSE ASSESSMENT

O 4.1 Soll and Bedrock Beneath Building 7

Shortly after NRC clearance has been obtained for Building 7, it will be demolished and the site
restored back to grade. The remaining impacted soil and bedrock beneath the former basement
in Building 7 will not significantly contribute to dose. Two dose calculations were performed for
this material. The first dose calculation, in Section 4.1.1, is performed for the material left in
place. The second dose calculated, in Section 4.1.2, is the anticipated dose if the material is
brought to the surface for disposition. The calculated doses are mutually exclusive since they
represent independent exposure scenarios.

l
'

4.1.1 Dose Calculation - Material remains in place

This dose calculation assumes that the contamination is left in place at approximately 10
feet below grade. The Bloomfield site is not zoned for residential use and is located in an
industrial setting. Furthermore a deed restriction will be applied to the site limiting the
site to non-residential use. Therefore it is expected that there will be no future residents i

or farming operations on the site. It is also assumed that all drinking water comes from
the municipal water system. The computer code Microshield, version 4.10, was used to
calculate the potential direct exposure to an individual assuming the individual stands
directly above the contamination for 1,000 hours a year. Results of the Microshield run
are shown in Attachment IV. The msulting exposure rate is 8.924E-9 mR/yr.

4.1.2 Dose Calculation - Material brought to surface

This dose calculation assumes that all of the soil is excavated and redeposited on t1 e
surface as thin disk,1 foot thick with a diameter of 240 feet. The activity in this tiin disc
will be assumed to be uniform with a total activity equal to that currently beneath Building
7. The diameter of the disc was chosen such that the area of the disc approximates a 1-

1 acre industrial lot.
i

| The computer code RESRAD*, version 5.61, was used to estimate the dose ta a
hypothetical individual based on the occupational scenario contained in USNRC Policy and
Guidance Directive PG-8-08*. For the purpose of the RESRAD calculations it will bei

i assumed that all of the activity is contained in a soil matrix. The computer code
RESRAD was used for this calculation since there are multiple exposure pathways toi

) evaluate. The results of the RESRAD run are shown in Attachment V.
The maximum total effective dose equivalent rate is 1.54 mrem /yr.

:

:
.

1

O
,

4
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DOSE ASSESSMENT

Od 4.2 Storm Drain Piping (Pipe A)

The buried storm drain piping will not significantly contribute to dose while left undisturbed.
The only realistic exposure scenario for the buried pipe is from direct exposure. However, this
is not a significant exposure source since the remaining activity is fixed to the internal surfaces of
the pipe. Two dose calculations were performed for this material. The first dose calculation, in
Section 4.2.1, is performed for the pipe left in place. The second dose calculated, in Section
4.2.2, is the anticipated dose if the pipe is brought to the surface for disposition. The calculated
doses are mutually exclusive since they represent independent exposure scenarios.

4.2.1 Dose Calculation - Pipe (A) remains in place

This dose calculation assumes the pipe is left in place and an individual stands directly
above the most contaminated section of pipe for 1,000 hours a year. This calculation
assumes that the pipe is located 3 feet below grade. This assumption is conservative
because the actual minimum depth is 3 feet and proceeds to over 12 feet in depth at the
end of the pipe. The results of the Microshield run are shown in Attachment VI. The
resulting exposure rate is 0.0923 mR/yr.

|4.2.2 Dose Calculation - Pipe (A) brought to surface

;( This dose calculation assumes that the pipes are removed essentially intact, and placed in
( a pile on site. The pile was modeled as a sphere with a radius of 167 cm and a density of

0.2 g/cm'. A sphere with a radius of 167 cm approaches the volume of the buried storm
i drain piping. The assumed density of 0.2 g/cm' results in minimal credit due to self

attenuation.

The computer code Microshield was used te calculate the external dose to a hypothetical
individual who spends 1,000 hours a year approximately 100 feet from the pipes. No ,

credit is taken for any shielding that would be afforded if the exposed individual was |

located in a building. The results of the Microshield run are shown in Attachment VII.
The resulting exposure rate is 2.04 mR/yr.

'

|
|

O
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4

4.3 Storm Drain Beneath Building 7 (Pipe B)

The buried storm drain piping will not significantly contribute to dose while left undisturbed. |

The only realistic exposure scenario for the buried pipe is from direct exposure. However, this j
is not a significant exposure source since the remaining activity is fixed to the internal surfaces of I

the pipe. Two dose calculations were performed for this material. The first dose calculation, in
Section 4.3.1, is performed for the pipe is left in place. The second dose calculated, in Section
4.3.2, is the anticipated dose if the pipe is brought to the surface for disposition. The calculated |

Idoses are mutually exclusive since they represent independent exposure scenarios.

4.3.1 Dose Calculation - Pipe (B) remains in place ;

This dose calculation assumes that the contamination is left in place approximately 6 feet
below grade. The Bloomfield site is not zoned for residential use and is located in ana

industrial setting. Furthermore a deed restriction will be applied to the site limiting the
site to non-residential use. Therefore it is expected that there will be no future residents
or farming operations on site. It is also assumes that all drinking water comes from the
municipal water system. The computer code Microshield was used to calculate the
potential direct exposure to an individual assuming the individual stands directly above the
contamination for 1,000 hours a year. The results of the microshield run are shown in
Attachment VIII. The resulting exposure rate is 1.07E-4 mR/yr.

/ 4.3.2 Dose Calculation - Pipe (B) brought to surface
V]

This dose calculation assumes that the pipe is removed essentially intact and placed in a
pile on site. The pile was modeled as a sphere with a radius of 64 cm and a density of 0.2'

g/cm'. A sphere with a radius of 64 cm approaches the volume of the buried pipe. The
assumed density of 0.2 g/cm' results in minimal credit due to self asttenuation. The

'

computer code Microshield was used to calculate the potential direct exposure to a
hypothetical worker assuming he spends 1,000 hours a year, approximately 100 feet fromi

this pipe. The results of the Microshield run are shown in Attachment IX. The resulting
exposure rate is 0.44 mR/yr.

4

O
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O 4.4 Consolidated Source Term

To further demonstrate that the residual activity meets the proposed criteria for unrestricted use,
a calculation was performed assuming that all of the residual activity is consolidated into a single
source term. The computer code RESRAD* was used to estimate the dose to a hypothetical
individual based on the resident scenario contained in USNRC Policy Guidance Directive
PG-8-08*. Although this is not considered a realistic scenario, it allows for the eduation of
multiple exposure pathways using conservative assumptions. The specified geometry which was
used (1 foot thick disc, 240 feet diameter) is the same utilized for the evaluation of the soil
beneath Building 7. The results of the RESRAD run are shown in Attachment X.
The maximum total effective dose equivalent rate is 12.1 mrem /yr.

1

O

|

|

|
4

|

'O
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DOSE ASSESSMENT

4.5 DOSE SUMMARY

The results of the dose calculations performed earlier in this section are summarized below.
There are three conservative dose summation scenarios presented below. The first scenario
represents the PROBABLE DOSE to an individual if the material included in this dose
assessment remains in place (below grade). The second scenario represents the MAXIMUM
CREDIBLE DOSE to an individual if the material is removed and redeposited on the surface.

,

The final dose scenario represents an extremely conservative calculation that evaluates a
CONSOLIDATED SINGLE SOURCE TERM by assuming all of the activity is removed and
consolidated into a single source term at the surface.

1.) PROBABLE DOSE (Activity left in place):
,

~

Soil Beneath Building 7 8.92E-9 mrem /yr

Storm Drain Piping 9.23E-2 mrem /yr

Storm Drain Beneath Building 7 1.07E-4 mrem /vr

Total: 0.0924 mrem /yr

iO
,

2.) MAXIMUM CREDIBLE DOSE (Activity removed and redeposited):

Soil Beneath Building 7 1.54 mrem /yr

Storm Drain Piping 2.04 mrem /yr

Storm Drain Beneath Building 7 0.44 mrem /vr

Total: 4.02 mrem /yr

3.) CONSOLIDATED SINGLE SOURCE TERM (from Attachment X)

Total: 12.1 mrem /yr

For the purpose of summing the doses due to the various source terms, the maximum doses are
presented regardless of the year in which they occur.

O
'V
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DOSE ASSESSMENT

5.0 CONCLUSION

The results of the dose calculations demonstrate compliance with proposed NUREG-1500m
regulations relative to a dose based criteria for residual contamination and, in conjunction with
the final survey for the balance of the site, establishes the basis for stating that the site is
acceptable for free release, unrestricted use, and license termination. The residual radioactivity
has been conservatively modeled and specific calculations performed to estimate the potential
doses. The most probable dose equivalent to a hypothetical individual due to this residual
radioactivity is calculated to be 0.0924 mrem /yr. The maximum credible calculated dose is
4.02 mrem /yr. The calculated dose from a consolidated source is 12.1 mrem /yr, which is still
less than the NUREG-1500m TEDE of 15 mrem /yr. However, this latter dose is based on the
highly-conservative assumption that all residual activity would be consolidated into a single
source term.

The cost to remediate this residual contamination to below the existing guideline values is
estimated to be $1,460,000. Utilizing the calculated most probable dose to a hypothetical
individual, and the conservative assumption that this remediation would remove all activity and
reduce the dose to zero, the resulting dose reduction would cost over $15 million/ mrem /yr. The
cost would be approximately $358 thousand/ mrem /yr using the calculated maximum credible dose
to a hypothetical individual. In actuality, the cost for both analyses would be higher since the
dose would not be reduced to zero. Based on these dose calculations and remediation estimates,
leaving the residual radioactivity in place is consistent with the ALARA philosophy discussed inO NUREG-1500m,

!
4

1

i

|

1

i

I
.

!
|

O
i

|
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! A'ITACIIMENT I

COST ESTIMATE TO REMEDIATE SOIL BENEATII BUILDING 7
'

I
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DOSE ASSESSMENT

Cost Estimate To Remediate Soil Beneath Building 7

Mobilization $3,000.00 $3,000

Technician Labor 532 hrs @ $34.42/hr $18,300

Project Manager 50 hrs @ $90.00/hr $4,500

Engineer 260 hrs @ 75.24/hr $19,562

Subcontractor Costs $29,500. + 10% $32,450

Living Expenses 105 days @ $110.00/ day $11,550

Consumable $1,000 $1,000

Equipment I2ase 5 weeks @ $1,000.00/ month $2,000

Waste Containers 105 @ $600.00/ $63,000

Waste Shipments 21 @ $4,500.00/ $94,500

O Burial Cost 10,000 ft' @ $80.00/ft' $800,000

Demobilization $2,000.00 M 4

Total: $1,051,862

|
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DOSE ASSESSMENT

:

O
ATTACIIMENT II

COST ESTIMATE TO REMEDIATE STORM DRAIN PIPING (Pipe A)

O

n
U
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Cost Estimate To Remediate Storm Drain Piping (Pipe A)

Mobilization $3,000.00 $3,000
1

Technician IAor 1,140 hrs @ $34.42/hr $39,238

Project Manager 50 hrs @ $90.00/hr $4,500

Engineer 500 hrs @ $75.24/hr $37,620

Subcontractor Cost $85,300.00 + 10% $93,830

Living Expenses 215 days @ $110.00/ day $23,659

Consumable $1,000 $1,000

Equipment Ixase 12 weeks @ $1,000.00/ month $3,000

Waste Containers 14 @ $600.00/ $8,400

Waste Shipments 3 @ $4,500/ $13,500 !

Burial Cost 1,300 ft @ $80.00/ft $104,000$ $

Demobilization $2,000.00 $2.000

Total: $333,747

3
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O
ATTACIIMENT III

COST ESTIMATE TO REMEDIATE STORM DRAIN BENEATII BUILDING 7 (Pipe B)

O

;

!
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I
Cost Estimate To Remediate Storm Drain Beneath Building 7 (Pipe B)

Mobilization $3,000.00 $3,000 |

: Technician Labor 300 hrs @ $34.42/hr $10,326
; 1

Project Manager 50 hrs @ $90.00/hr $4,500 i
l

Engineer 150 hrs @ $75.24/hr $11,286

Subcontractor Cost $9,750.00 + 10% $10,725 )

Living Expenses 63 days @ $110.00/ day $6,930

Consumable $1,000.00 $1,000

i Equipment lease 3 weeks @ $1,000.00/ month $1,000

| Waste Containers 2 @ $600.00/ $1,200

Waste Shipments 1 @ $4,500.00/ $4,500

Burial Cost 200 ft' @ $80.00/ft' $16,000
<

Demobilization $2,000.00 M

Total: $72,467

j

:
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: ATTACHMENT IV

i

DOSE CALCULATIONS
SOIL BENEATH BUILDING 7

| ACTIVITY LEFT IN PLACE
.

4

m
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DOSE ASSESSMENT

O' Microshleid Input
' Soll Bernh Juilding 7, Activity Left In Place
.

Volume of contaminated soil and bedrock 10,000 ft'

'

- Thickness of contaminated disc 1.5 ft
1

l
2Area of contaminated disc 6,667 ft ;

; l

Radius of disc 46 ft

Density 1.63 g/cm'

Mass 4.62E8 g

'

Activity

U-234 75 pCi/g 0.03465 Ci
U-235 4.1 pCi/g 0.00189 Ci
U-238 75 pCi/g 0.03465 Ci-

| Th-232 1.17 pCilg 0.00054 Ci
: Th-228 1.17 pCi/g 0.00054 Ci

:O
i

i

i

i

!

|

O
m2m.wmatoownamosurv.2 REVISION 2

- - -



Microshield 4.10 - Serial #4.10-00702
( SEG '

(_, Page : 1 File Ref: B/om
DOS File: SANDBl.MS4 Date: fj ,/ N / 9 C
Run Date: December 5, 1995 By: dV570 ,
Run Time: 4:10 p.m. Tuesday Checked: F 4 x '1bMr /S e- ,

' '
Duration: 0:01:27

Case Title: Soil and Bedrock (number 1)
GEOMETRY 8 - Cylinder Volume - End Shields

centimeters feet and inches
Dose point coordinate X: 0.0 0.0 .0

Dose point coordinate Y: 442.0 14.0 6.0
Dose point coordinate Z: 0.0 0.0 .0

Cylinder height: 45.72 1.0 6.0
Cylinder radius: 1402.0 45.0 12.0 >

Shield 1: 304.8 10.0 .0

Air Gap: 91.48 3.0 .0

Source volume: 2.82327e+8 cm*3 9970.28 cu ft. 1.72286e+7 cu in.
I

IMATERIAL DENSITIES (g/cm*3)
Material Source Shield 1 Air Gap

Shield Slab
Air 0.00122

( Water 1.63 1.5

BUILDUP
Method: Buildup Factor Tables

The material reference is Shield 1
:

INTEGRATION PARAMETERS
i Quadrature Order

Radial 50
Circumferential 50<

Y Direction (axial) 50

4

SOURCE NUCLIDES
j Nuclide curies microci/cm 3 Nuclide curies microCi/cm*3

Ac-227 4.0296e-005 1.4273e-007 Ac-228 5.4000e-004 1.9127e-006
Bi-210 6.0578e-005 2.1457e-007 Bi-211 4.0291e-005 1.4271e-007
Bi-212 5.4000e-004 1.9127e-006 Bi-214 6.4146e-005 2.2721e-007
Fr-223 5.5609e-007 1.9697e-009 Pa-231 4.1526e-005 1.4708e-007
Pa-234 5.5440e-005 1.9637e-007 Pa-234m 3.4650e-002 1.2273e-004
Pb-210 6.0580e-005 2.1458e-007 Pb-211 4.0291e-005 1.4271e-007,

Pb-212 5.4000e-004 1.9127e-006 Pb-214 6.4146e-005 2.2721e-007
Po-210 6.0518e-005 2.1435e-007 Po-211 1.1000e-007 3.8961e-010

OPo-212
3.4598e-004 1.2255e-006 Po-214 6.4133e-005 2.2716e-007

Po-215 4.0292e-005 1.4271e-007 Po-216 5.4000e-004 1.9127e-006
Po-218 6.4159e-005 2.2725e-007 Ra-223 4.0292e-005 1.4271e-007
Rn-224 5.4000e-004 1.9127e-006 Ra-226 6.4161e-005 2.2726e-007

.
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|
Page : 2
DOS File: SANDBl.MS4

~s Run Date: December 5, 1995
g Run Time: 4:10 p.m. Tuesday

,

Title : Soil and Bedrock (number 1)
Nuclida curies microci/cm"3 Nuclide curies microci/cm'3 |
Ra-228 5.4000e-004 1.9127e-006 Rn-219 4.0292e-005 1.4271e-007

'

Rn-220 5.4000e-004 1.9127e-006 Rn-222 6.4159e-005 2.2725e-007
Th-227 3.9737e-005 1.4075e-007 Th-228 5.4000e-004 1.9127e-006
Th-230 3.2597e-004 1.1546e-006 Th-231 1.8900e-003 6.6944e-006
Th-232 5.4000e-004 1.9127e-006 Th-234 3.4650e-002 1.2273e-004
T1-207 4.0182e-005 1.4232e-007 T1-208 1.9402e-004 6.8722e-007
U-234 3.4650e-002 1.2273e-004- U-235 1.8900e-003 6.6944e-006- I
U-238 3.4650e-002 1.2273e-004s

=============================== RESULTS ===============================

Energy Activity Energy Fluence Rate Exposure Rate In Air I
,

(MeV) (photons /sec ) (MeV/sq cm/sec) (mR/hr) ,

No Buildup With Buildup No Buildup With Buildup j
0.1 8.924e+006 3.993e-038 4.459e-023 6.108e-041 6.822e-026
0.15 1.255e+007 5.012e-034 1.427e-022 8.254e-037 2.350e-025

1 0.2 5.493e+007 1.216e-030 5.952e-022 2.147e-033 1.050e-024
0.3 6.747e+006 1.061e-027 3.101e-023 2.013e-030 5.882e-026

; 0.4 1.893e+006 1 431e-025 4.903e-022 2.789e-028 9.553e-025
0.5 3.008e+006 2.249e-023 3.401e-020 4.415e-026 6.676e-023
0.6 8.262e+006 2.365e-021 1.880e-018 4.615e-024 3.670e-021 i

,[ 0.8 1.091e+007 7.790e-019 2.505e-016 1.482e-021 4.766e-019 ||
1.0 2.599e+007 1.070e-016 1.832e-014 1.973e-019 3.377e-017

j 1.5 3.419e+006 1.272e-014 8.048e-013 2.140e-017 1.354e-015
2.0 7.328e+005 1.987e-013 7.060e-012 3.073e-016 1.092e-014
3.0 7.164e+006 3.707e-010 6.569e-009 5.030e-013 8.912e-012

'
TOTAL: 1.445e+008 3.709e-010 6.577e-009 5.033e-013 8.924e-012

I

i

O
,

.
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DOSE ASSESSMENT
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ATTACIIMENT V
|

DOSE CALCULATION |

SOIL BENEATH BUILDING 7
ACTIVITY REMOVED AND REDEPOSITED

O
;

;

O
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1

NSE ASSESSMENT

.,

O RESRAD Input
Soll Beneath Building 7, Activity Removed and Redeposited

Volume of contaminated soil and bedrock (original) 10,000 ft'

Thickness of contaminated disc 30.48 cm

Area of contaminated disc 4203 m2

5Density of disc 1.63 g/cm

Mass of disc 2.09E9 g

Activity
U-234 0.03465 Ci 16.58 pCi/g
U-235 0.00189 Ci 0.904 pCi/g
U-238 0.03465 Ci 16.58 pCi/g ,

Th-232 0.00054 Ci 0.258 pCi/g
Th-228 0.00054 Ci 0.258 pCi/g

|

O
onarsmaumunesceva REVISION 2
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REsRAD, Version 5.61 in Lielt = 0.5 year 12/08/95 14:26 Page 2

Simenary : Soit and Bedrock Beneath Building 7 Files BLDG.DAT

Dose Conversion Factor (and Related) Parameter Simenary

Flie: DOSFAC.B!W

| | Current | | Parameter
Menu | Parameter | Value | Default | Name

! | | | 1

B1 | Dose conversion f actors for inhalation, eram/pCI: | | |
'

B1 | Ac 2274 | 6.720E+00 | 6.720E+00 | DCF2( 1)
B1 |Pa231 | 1.280E+00 | 1.280E+00 | DCF2C 2)
B1 | Pb-2104 | 2.320E 02 | 2.320E 02 | DCF2( 3)
B1 |Ra226+0 |8.600E03|8.600E-03|DCF2(4) ,

B1 |Re2284 |5.080E03|5.080E03|DCF2(5)
B1 |Th-228+0 |3.450E01|3.450E01|DCF2(6)
B1 |Th230 | 3.260E 01 | 3.260E 01 | DCF2C 7)
B-1 |Th232 |1.640E+00|1.640E+00|DCF2C8)
B1 |U234 | 1.320E 01 | 1.320E-01 | DCF2( 9) ,

B1 | U 2354 | 1.230E 01 | 1.230E 01 | DCF2(10)
B1 |U238+0 |1.180E01|1.180E01|DCF2(11) i

l i l I

D1 | Dose conversion f actors for Ingestion, eram/pCI: | | |
D*1 |Ac227+0 | 1.480E 02 | 1.480E 02 | DCF3C 1)
D1 |Pa231 |1.060E02|1.060E02|DCF3C2) ,

D1 |Pb-210+D |7.270E03|7.27DE03|DCF3C3)
D1 |Re-226+D |1.330E03|1.330E03|DCF3(4)
D1 |Re-228+D |1.440E03|1.440E03|DCF3(5)

|Th228+D | 8.080E 04 | 8.080E 04 | DCF3C 6)
|Th230 | 5.480E 04 | 5.480E 04 | DCF3C 7)
|Th232 |2.730E03|2.730E03|DCF3(8).

D1 |U234 |2.830E04|2.830E04|DCF3C9)
D1 |U235+D | 2.670E 04 | 2.670E 04 | DCF3(10)
D1 |U-238+0 |2.690E04|2.690E04|DCF3(11)

| I I I |

D 34 | Food transfer f actors | | |

D 34 | Ac 227+D , plant /soll concentration ratio, dimensionless |2.500E-03|2.500E03|RTFC1,1)
0 34 | Ac 227+0 , beef / Livestock intake ratio, (pCl/kg)/(pCl/d) |2.000E-05|2.000E05|RTF( 1,2)
D 34 | Ac 227+0 , milk / Livestock intake ratio, (pct /L)/(pCl/d) |2.000E05|2.000E05|RTF(1,3)
ox| I I I

D34|Pa231 , plant /soit concentration retto, dimensiontess |1.000E02|1.000E02|RTF(2,1)
D34|Pa231 , beef / Livestock-intake retto, (pcl/kg)/(pCl/d) |5.000E03|5.000E03|RTF(2,2)
D*x | Pa 231 , milk /llvestock intake ratio, (pCl/L)/(pCl/d) |5.000E06|5.000E06|RTFC2,3)
ox| | | |
D-34 | Pb-210+D , plant /soit concentration ratio, dimensionless |1.000E02|1.000E02|RTF(3,1)
D 34 | Pb 210+0 , beef /tivestock intake ratio, (pCl/kg)/(pcl/d) |8.000E04|8.000E04|RTFC3,2)
D*34 | Pb-210+D , milk / Livestock-intake ratio, (pcl/L)/(pct /d) | 3.000E 04 | 3.000E 04 | RTF( 3,3)
ox| | | |
D 34 | Re 226+D , plant /soit concentration ratto, dimensionless |4.000E02|4.000E02|RTF(4,1)
D 34 | Ra 226+D , beef /tivestock intake retto, (pCl/kg)/(pCl/d) |1.000E03|1.000E-03|RTF(4,2)
D 34 | Ra 226+0 , milk / Livestock Intake ratio, (pCl/L)/(pCl/d) |1.000E03|1.000E03|RTF(4,3)
Dx| | | |
D 34 | Re 228+D , plant /soit concentration ratio, dimensionless |4.000E02|4.000E-02|RTFC5,1)

| Ra 228+D , beef / Livestock intake ratio, (pCl/kg)/(pC1/d) |1.000E-03|1.000E-03|RTF(5,2)
| Re 2284 , milk /tivestock intake ratio, (pCI/L)/(pCf/d) |1.000E03|1.000E03|RTFC5,3)
| I I I

u44|Th-228+0, plant /soitconcentrationratio,dimensionless |1.000E03|1.000E03|RTF(6,1)
D 34 | 1h 228+D , beef /tivestock intake ratio, (pCl/kg)/(pCl/d) | 1.000E 04 | 1.000E 04 | RTF( 6,2)
D 34 | 1h 2284 , altk/ Livestock-intake ratio, (p(I/L)/(pCI/d) | 5.000E 06 | 5.000E 06 | RTF( 6,3)

Dul | I I

.-. . _ _ - ..
,
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$tsunary Soll and Bedrock Beneath Building 7 Files BLDG.DAT

& Dose conversion Factor (and Related) Parameter Stannary (continued)
\- - Files DOSFAC. BIN

| | Current | | Parameter
renu | Parameter | Value | Default | Name

! | | |

D34|Th230 , plant /soll concentration ratio, dimensionless |1.000E03|1.000E03|RTF(7,1)
D34|Th230 , beef /tivestock intake ratio, (pci/kg)/(pC1/d) |1.000E04|1.000E04|RTF(7,2)
D34|Th230 , milk / livestock intake retto, (pCl/L)/(pCl/d) | 5.000E 06 | 5.000E 06 | RTF( 7,3)

Dx1 I I I

D34|Th232 , plant /soit concentration ratio, dimenslontess |1.000E03|1.000E03|RTF(8,1)
D34|Th232 , beef /tivestock Intake ratio, (pC1/kg)/(pCl/d) |1.000E04|1.000E04|RTF(8,2)
D34|Th232 , mitk/tivestock intake ratio, (pci/L)/(pCl/d) |5.000E06|5.000E06|RTFC8,3)
Dxl I I I

D34|U234 , plant /soll concentration ratio, dimensionless |2.500E*03|2.500E03|RTF(9,1)
D34|U234 , beef / Livestock intake ratio, (pC1/kg)/(pCI/d) | 3.400E 04 | 3.400E 04 | RTF( 9,2)

D34|U234 , mitk/tivestock intake ratio, (pCl/L)/(pC1/d) |6.000E04|6.000E04|RTF(9,3)
ox| I I I

D34|U235+D , plant /soit concentration ratio, dimensionless |2.500E03|2.500E03|RTF(10,1)
034|U235+D , beef / livestock intake ratio, (pCl/kg)/(pCf/d) |3.400E04|3.400E04|RTF(10,2)
D34|U235+D , milk / livestock intake ratio, (pCl/L)/(pCl/d) |6.000E04|6.000E04|RTF(10,3)
0x| I I I
D34|U238+D , plant /soit concentration ratio, dimensionless |2.500E03|2.500E03|RTF(11,1)
D34|U238+D , beef /tivestock intake retfo, (pCI/kg)/(pCl/d) |3.400E04|3.400E04|RTF(11,2)
0-34|U238+D , milk / livestock-intake ratio, (pCi/L)/(pCl/d) |6.000E-04|6.000E04|RTF(11,3)
M i | I

.Q) Bioecctsnulation f actors, fresh water, L/ks: | | |

| Ac 227+D , fish |1.500E+01|1.500E+01|BIDFACC1,1).

D5 | Ac-227+D , crustacea and mottusks |1.000E+03|1.000E+03|BIDFACC1,2)
D5 | | | |

D5 |Pc231 , fish |1.000E+01|1.000E+01|BIDFAC(2,1)
3-5 |Pa231 , crustacea and mollusks |1.100E+02|1.100E+02|BIDFAC(2,2)
35 I I I I
35 |Pb-210+D, fish |3.000E+02|3.000E+02|BIDFACC3,1)
35 |Pb-210+D,crustaceaandmollusks |1.000E+02|1.000E+02|BIDFACC3,2)
25 I I I I
35 | Ra 226+0 , fish |5.000E+01|5.000E+01|BIDFACC4,1)
F5 | Ra 226+D , crustacea and mollusks |2.500E+02|2.500E+02|B10FACC4,2)
)5 I I I I
F5 j R -228+0 , fish |5.000E+01|5.000E+01|BIDFACC5,1)
35 | Re 228+0 , crustacea and mollusks |2.500E+02|2.500E+02|BIDFACC5,2)
25 I I I i .

F5 | Th-228+D , fish |1.000E+02|1.000E+02|BIDFACC6,1) |

d5 |Th228+D,crustaceaandmottusks |5.000E+02|5.000E+02|810FAC(6,2).

"5 I I I I
'

b5 |Th230 , fish |1.000E+02|1.000E+02|BIDFAC(7,1)
b5 | Th-230 , crustacea and mollusks j5.000E+02|5.000E+02|B10FAC(7,2)
d5 | | | |

d5 |Th232 , fish |1.000E+02|1.000E+02|BIDFACC8,1)
95 |Th232 , crustacea and mollusks |5.000E+02|5.000E+02|B10FAC(8,2)
l*bl | | |

)U234 , fish |1.000E+01|1.000E+01|B10FAC(9,1)t

| U 234 , crustacea and mollusks |6.000E+01|6.000E+01|BIDFACC9,2)
-5 I I I I
5 |U235+D , fish |1.000E+01|1.000E+01|B10FAC(10,1)

-5 |U235+0 , crustacea and mottusks |6.000E+01|6.000E+01|BIDFAC(10,2)
~5 | | | |
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'

Smry : Soft and Bedrock Beneath Building 7 Files BLDG.DAT

Dose Conversion Factor (and Related) Parameter Stamary (continued)

l.
Files DOSFAC. BIN

| | Current | | Parameter;

Menu | Parameter | Value | Def ault | NameJ

j e , e i

i a e i i

4 D5 |U-238+D , fish | 1.000E+01 | 1.000E+01 | BIDFAC(11,1)
; D5 |U238+0 , crustacea and nottusks |6.000E+01|6.000E+01|BIDFAC(11,2)
|

, , , ,
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Sutenary : Soll and Bedrock Beneath Building 7 Files BLOC.0AT

Site specific Parameter Stamary

| | User | | Used by RESRAD | Parameter
|Menu | Parameter | Input | Default |(Ifdifferentfromuserinput) | Name

! |

| AREAR011 | Area of contaminated Zone (m"2) |4.023E+03|1.000E+04| -"

| THICK 0 jR011|Thicknessofcontaminatedzone(m) |3.048E01|2.000E+00| "-

|LCZPAQ JRD11 | Length parallel to equifer flow (m) |1.000E+02|1.000E+02| ---

|BROL )R011|Basicradiationdoselimit(areWyr) |1.500E+01|3.UD0E+01| "

| TIR011|Timesinceplacementofmaterial(yr) | 0.000E+00 | 0.000E+00 |
"-

| TC 2)R011|Timesforcalculations(yr) |1.000E+00|1.000E+00| "

| TC 3) )Roll |Timesforcalculations(yr) |3.000E+00|3.000E+00| "

|T(4) 18011|Timesforcalculations(yr) | 1.000E+01 | 1.000E+01 |
"

I

| TC 5)R011|Timesforcalculations(yr) | 3.000E+01 | 3.000E+01 |
-~

|T(6)RO11|Timesforcalculations(yr) |1.000E+02|1.000E+02| -~

|T(7)Roll | Times for calculations (yr) |3.000E+02|3.u00E+02| "-

|T(8) !R011 | Times for calculations (yr) |1.000E+03|1.000E+03| -"

Roll | Times for entculations (yr) jnotused |0.000E+00| |T(9)--

|T(10)R011|Timesforcalculations(yr) |notused | 0.000E+00 | -"

i I I I I |

|$1C6)R012|Initialprincipalradionuclide(pcl/g): Th-228 |2.580E02|0.000E+00| -"

|S1(8)R012|Initletprincipalradionuclide(pci/s): Th 232 |2.580E-02|0.000E+00| "

|S1(9)R012|Inittetprincipalradionuclide(pCf/s): U 234 |1.658E+01|0.000E+00| "-

|$1(10)R012 | Initial principal radionuclide (pCI/s): U 235 |9.040E*01|0.000E+00| -"

|51(11)R012 | Initial principal radionuctlde (pCl/g): U 238 |1.65BE+01|0.000E+00| -"

|W1C6)]|Concentrationingroundwater (pCl/L): Th 228 |notused |0.000E+00| "-

|W1C8),1 | Concentration in promdwater (pcl/L): Th 232 |notused |0.000E+00| "-

.2 | Concentration in gromdwater (pcl/L): U 234 |notused |0.000E+00| -- |W1(9)
R012|Concentrationingroundwater (pCl/L): U 235 |notused |0.000E+00| --- |W1(10)

|W1(11)R012|Concentrationingroundwater (pCl/L): U 238 |notused |0.000E+00| -"

| I I I I

|COVEROR013|Coverdepth(m) |0.000E+00|0.000E+00| -"

]DENSCVR013 | Density of cover material (s/cm"3) |notused |1.500E+00| -'

|VCVR013|Coverdeptherosionrate(Wyr) |notused |1.000E-03| --

|DENSCZR013 | Density of contaminated zone (g/ce"3) |1.630E+00|1.500E+00| -~

|VCZR013 | Contaminated zone erosion rate (Wyr) |1.000E03|1.000E03| "-

|TPC2R013|Contaminatedzonetotalporosity |3.000E01|4.000E-01| "-

|EPCZR013|contaminatedzoneeffectiveporosity |2.000E01|2.000E01| -~

|HCCZR013 | Contaminated zone hydraulic condactivity (Wyr) |1.000E+01|1.000E+01| "

|BCZR013|contaminatedzonebparameter |5.300E+00|5.300E+00| "a

| HUMIDR013 | Hanidity in air (g/cm"3) |notused |8.000E+00| "-

|EVAPTRR013|Evapotranspirationcoefficient |5.000E01|5.000E-01| ---

R013|Prec{pitation(Wyr) |1.000E+00|1.000E+00| |PREClP"-

R013| Irrigation (Wyr) |2.000E01|2.000E01| | RI"-

RO13|Irrigationmode | overhead | overhead | |IDITCH"

E013 | Runof f coef ficient |2.000E-01|2.000E01| | RUNOFF-"

RO13 | Untershed area for nearby stream or pond (m"2) |1.000E+06|1.000E+06| ---
|WAREA

R013 | Accuracy for water /soll conputations j0.000E+00|1.000E-03| Zero shows Sippson's rule. |EPS
I I I I I

RO14 | Density of saturated zone (g/cm"3) | 1.500E+00 | 1.500E+00 | -- |DENSAD
|Saturatedzonetotalporosity |4.000E01|4.000E01| |TPS2"-

|EPSZ|Saturatedtoneeffectiveporosity |2.000E01|2.000E01| "-

|HCSZ|S:turatedzonehydraulleconductivity(m/yr) |1.000E+02|1.000E+02| "-

|HCuiRQ14|SituratedZonehydrautIcgradient |2.000E02|2.000E-02| -"

|CSZR014|S:turatedzonebparameter |5.300E+00|5.300E+00| ~

| WTR014|Watertabledroprate(Wyr) |1.000E03|1.000E03| ---
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kamary s soit and Bedrock Seneath Building 7 Files BLDC.DAT

Clte Specific Parameter $tsmary (contf rued)'

Ik | | User | | Used by RESRAD | Parameter

:senu| Parameter | Input | Default |(Ifdifferentfromuserinput) | Nane

! I

| DWIB5 Tt016 | Wzll ptmp intaks depth (a below water table) |1.000E+01|1.000E+01|I -

|MODEL;016|Model Nondispersico (ND) or Mass Balance (MB) | ND |ND |
**

|UW1014 | Writ ptsping rata (m"3/yr) |2.500E+02|2.500E+02|
---

l I I I I

| WS):015 | Nmr of msaturated zone strata ]notused |1 |
--

|HC1); 015 | Uns:t. rene 1, thickness (m) |notused |4.000E+00| ---

|DENSUZ(1)3015 | Uns:t. tone 1, soll density (g/ce"3) |notused | 1.500E+00 |
-

|TPUZ(1)t015 | Unsst. zone 1, total porosity |notused | 4.000E 01 | --

|EPUZ(1)4:015 | Uns2t. zone 1, ef f ective porosity |notused |2.000E01| --

|BUZ(1)'015|Unsat. zone 1,sollspecificbparameter jnotused |5.300E+00| --

|HCUZ(1)015 | Unset, rone 1, hydraulle condactivity (m/yr) |notused |1.000E+01| ---

i I | I 1

016 | Distribution coef ficients for Th 228 | | | |

|DCNUCC(6)016| contaminated zone (ce"3/s) | 6.000E+04 | 6.000E+04 |
---

|DCNUCU(6,1).016| Unsaturated zone 1 (ce"3/s) |0.000E+00|6.000E+04|
--

|DCNUCS(6)016| Saturated zone (cm"3/s) |0.000E+00|6.000E+04|
--

016| Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.677E 05 |ALEACH(6)

016| Estubility constant |0.000E+00|0.000E+00| not used |50LUBK(6)

| I I I I

! 016 | Distribution coefficients for Th 232 | | | |

|DCNUCC(8)0 Contaminated zone (cm"3/s) |6.000E+04|6.000E+04|
-

| DCNUCU( 8,1)Unsaturated zone 1 (cm"3/s) |0.000E+00|6.000E+04|
--

|DONUCs(8)
,

Saturated zone (cm"3/s) |0.000E+00|6.000E+04|
--

|016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.677E 05 |ALEACH(8)

:016| Solubility constant | 0.000E+00 | 0.000E+00 | not used |SOLUSK(8)

l I I I IJ

: 016 | Distrlbution coef ficients f or U 234 | | | |

|DCNUCCC9)j016| Contaminated zone (em"3/g> |5.000E+01|5.000E+01|
---

|DCNUCU(9,1);016| Unsaturateo tone 1 (cm"3/s) |0.000E+00|5.000E+01|
--

| DCNUCS( 9)|016| Esturated zone (cm"3/s) |0.000E+00|5.000E+01|
---

!016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E 02 |ALEACH(9)

; 316 | Solubility constant |0.000E+00|0.000E+00| not used |SOLUBKC9) ,

| | | | | | )
| 016 | Distribution coef ficients for U 235 | | | | 1

|DCNUCC(10);016| Contaminated zone (ce"3/s) |5.000E+01|5.000E+01|
-

|DCNUCU(10,1)
'

; 016 | Unsaturated zone 1 (cm"3/g) |0.000E+00|5.000E+01|
-

|DCNUCS(10)|016| S,aturated zone (ce"3/s) |0.000E+00|5.000E+01| +--

:016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E-02 |ALEACH(10)

:016| Solubility constant |0.000E+00|0.000E+00| not used |$0LUSK(10)

I I I I i
>

' 016 | Distribution coef ficients for U-238 | | | | |

|DCNUCC(11) I;016| Contaminated zone (cm"3/g) | 5.000E+01 | 5.000E+01 |
--

|DCNUCU(11,1) |i 016 | Unsaturated zone 1 (ce"3/g) |0.000E+00|5.000E+01| ---

|DCNUC5(11).C16| Esturated zone (cm"3/g) |0.000E+00|5.000E+01|
-

016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E-02 |ALEACH(11)

! 016 | Solubility constant |0.000E+00|0.000E+00| not used |SOLUSK(11)

,

1

|<
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: $wnery : Soit and Bedrock Beneath Building 7 File: ELDC.DAT

A site specific Parameter $mmary (continued)

U| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (if dif ferent f rom user input) | Name

! ! ! ! |
R016 | Distribution coef ficients for daughter Ac 227 | | | |

jDCNUCC(1)R016| Contaminated zone (ca"3/s) |2.000E+01|2.000E+01| ~

|DCNUCU(1,1)R016| Unsaturated gone 1 (ce"3/s) |0.000E+00|2.000E+01| "-

|DCNUCSC1)R016| Saturated zone (ca"3/s) |0.000E+00|2.000E+01| --

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 4.995E-02 |ALEACH(1)
R016| sottbility constant |0.000E+00|0.000E+00| not used |SOLUBKC1)

1 I I I I
RD16 | Distribution coef ficients for daughter Pa-231 | | | |

jDCNUCCC2)R016| Contaminated zone (car *3/s) |5.000E+01|5.000E+01| ~

'R016| Unsaturated zone 1 (ce"3/g) |0.000E+00|5.000E+01| |DCNUCU(2,1)-

RD16| Saturated zone (caF*3/s) |0.000E+00|5.000E+01| |DCNUCs(2)"-

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E 02 jALEACHC2)

.R016| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(2)
i I I I I

"2018 | Distribution coefficients for daughter Pb 210 | | | |
;RD16| Contaminated tone (ce"3/g) |1.000E+02|1.000E+02| |DCNUCCC3)"

|DCNUCU(3,1)2016| Unsaturated zone 1 (ca"3/g) |1.000E+02|1.000E+02j "-

|DCNUC$(3)2016| Saturated zone (ce"3/s) |1.000E+02|1.000E+02| "

RD16| Lasch rate (/yr) |0.000E+00|0.000E+00| 1.005E 02 | ALEACH( 3)

2016| Solubility constant |0.000E+00j0.000E+00| not used |SOLUBK(3)

. I I I I I
Distribution coef ficients for daughter Ra 226 | | | |

1 Contaminated zone (cm"3/s) |7.000E+01|7.000E+01| |DCNUCC(4)"

3016| Unsaturated zone 1 (cm"3/s) |7.000E+01j7.000E+01| |DCNUCU(4,1)"-

4016 | Saturated zone (em"3/g) |7.000E+01|7.000E+01| |DCNUCSC4)"

1016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.435E 02 |ALEACH(4)
3016| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(4)

i I I I I
<016 | Distribution coef ficients for daughter Ra 228 | | | | )
}016| Contaminated zone (cm"3/g) |7.000E+01|7.000E+01| |(CNUCC(5)'

9016| Unsaturated zone 1 (cm"3/s) |7.000E+01|7.000E+01| |DCNUCU(5,1) j
"-

2016| Saturated zone (cm"3/s) |7.000E+01|7.000E+01| | DCNUCSC 5)
<"-

4016| Lasch rete (/yr) |0.000E+00|0.000E+00| 1.435E-02 |ALEACHC5)
1016| Sottbility constant |0.000E+00|0.000E+00| not used |SOLUBK(5)

| | | | |
:016|DistributioncoefficientsfordaughterTh-230 | | | |
'016| Contaminated zone (en"3/g) |6.000E+04|6.000E+04| |DCNUCC(7)~

016| Unsaturated zone 1 (ce"3/g) |6.000E+04|6.000E+04| |DONUCU(7,1)"-

,016| Saturated zone (ce"3/S) |6.000E+04|6.000E+04| |DCNUCS(7)'

016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.677E-05 |ALEACH(7)
:016| Solubility constant j0.000E+00|0.000E+00| not used |SOLUSK(7)

| I I i i
:017 | Inhalation rate (m"3/yr) |1.051E+04j8.400E+03| |INMALR-~

C17 | Mass leading for inhalation (g/m"3) |2.000E04|2.000E-04| |MLINH".

017 | Dilution length for airborne dust, inhalation (m)| 3.000E+00 | 3.000E+00 | |LM'-

317|Exposureduration |3.000E+01|3.000E+01| | EO---

j'" Shielding f actor, inhalation |5.000E01|4.000E01| |SHF3---

4 shielding f actor, external gama j3.300E01|7,000E-01| |SHF1-"

017 | Frection of time spent indoors |1.800E01|5.000E-01| | FIND"-

~017 | Frection of time spent outdoors (on site) |S.000E02|2.500E01| |FOTD"

017 | Shipe factor fing, external genna |1.000E+00|1.000E+00| 1 shows circular AREA. | FS
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Swrnary : Soil and Bedrock Beneath Building 7 File: BLDC.DAT

gm
! ) Site Specific Parameter Sw mary (continued)
L)

| | User | | Used by RESRC | Parameter

Menu | Parameter | Input | Default |(Ifdifferentfromuserinput) | Name

I I I I

ROIT | Radli of shape f actor array (used if FS = 1): | | | |

| RAD _ SHAPE ( 1)R017| Outer amuter radius (m), ring 1: |notused |5.000E+01| ---

| RAD _ SHAPE (2)R017| Outer annular radius (m), ring 2: |notused j7.071E+01| -~

| RAD _ SHAPE ( 3)R017| Outer annuter radius (m), ring 3: |notused j0.000E+00| "-

| RAD _ SHAPE (4)R017| Outer annuter radius (m), ring 4: |notused |0.000E+00| -"

R017| Outer annular radius (m), ring 5: |notused |0.000E+00| | RAD _ SHAPE (53
--

R017| Outer amuter radius (m), ring 6: |notused |0.000E+00| --- |R%SHAPEC6)
| RAD _ SHAPE (7)R017| Outer annular radius (m), ring 7: |notused |0.000E+00| -"

R017| Outer annular radius (m), ring 8: |notused |0.000E+00| | RAD _ SHAPE (B)
-"

| RAD _ SHAPE (9)R017| Outer annular radius (m), ring 9: |notused |0.000E+00| "-

| RAD _ SHAPE (10)RD17| Outer anmtar radius (m), ring 10: |notused |0.000E+00| "

| RAD _ SHAPE (11)R017| Duter annular radius (m), ring 11: |notused |0.000E+00| ~

|RQSHAPE(12)R017| Outer annutar radius (m), ring 12: |notused |0.000E+00| '-

I I I I I

R017 | Fr:ctions of annuter areas within AREA: | | | |

R017 | Ring 1 |notused |1.000E+00| -- |FRACA(1)
|TRACA(2)R017 | Ring 2 |notused |2.732E-01| "-

|FRACA(3)R017 | Ring 3 |notused |0.000E+00| ---

| FRACA( 4)R017| Ring 4 |notused |0.000E+00| '-

|FRACA(5)R017| Ring 5 |notused |0.000E+00| "-

|FRACA(6)O| Ring 6 |notused |0.000E+00| "-

,] Ring 7 |notused |0.000E+00| -" |FRACA(7)
y~.7 | Ring 8 |notused |0.000E+00| |FRACA(8)'-

|FRACA(9)R017| Ring 9 |notused |0.000E+00| ---

|FRACA(10)R017 | Ring 10 |notused |0.000E+00| "-

R017| Ring 11 |notused |0.000E+00| --- |FRACA(11)

R017| Ring 12 |notused |0.000E+00| -~ |FRACA(12)

I | | | |

| DIET (1)2018 | Fruits, vegetables ard grain consunption (kg/yr) |notused |1.600E+02| "-

| DIET (2)2018 | L5afy vegetable consmption (kg/yr) |notused |1.400E+01| -"

| DIET (3)R018 | Milk conseption (L/yr) |notused |9.200E+01| -"

| DIET (4)R018 | Meat and poultry conseption (kg/yr) |notused |6.300E+01| ~

| DIET (5)R018 | Fish consmption (kg/yr) |notused |5.400E+00| "-

| DIET (6)R018 | Othir seafood conswption (kg/yr) |notused j9.000E01| "-

|50!LR018 | Sof t ingestion rate (g/yr) |notused |3.650E+01| "-

1018|Drinkingwaterintake(L/yr) |notused |5.100E+02| --
| DWI

2018 | Contamination f raction of drinking water |notused |1.000E+00| --- |FDW

|FHHWA018 | Contamination f raction of household water |1.000E+00|1.000E+00| "-

1018 | Contamination f raction of livestock water |notused |1.000E+00| |FLW"-

(018 | Contamination f raction of irrigation water |notused |1.000E+00| --- |FIRW
C18 | Contamination f raction of a:patic food |notused |5.000E-01| |FR9"

3018 | Contamination f raction of plant food |notused |1 | |FPLANT---

C18|Contaminationfractionofmeat |notused |-1 | |FMEAT-~

C18 | Contamination f raction of milk |notused |-1 |
--- |FMILK

l | | | 1
EO LivIstock focuer intake for meat (kg/ day) |notused |6.800E+01| |LFIS-~

mstock fodder intake for milk (kg/ day) |notused |5.500E+01| -- |LF16
Liv 2 stock water intake for meat (L/ day) |notused |5.000E+01| "- |LWIS

N19 | Livistock water intake for milk (L/ day) |notused |1.600E+02| -" |LV!6
|LSI1019 | Liv 2 stock soit intake (kg/ day) |notused |5.000E01| ---

|MLFD1019 | M:ss loading for foltar deposition (g/m"3) |notused |1.000E04| "-
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immary : Soit and Sedrock Beneath Building 7 File: BLDG.DAT

site specific Parameter $ m mary (continued)

G'
| | User | | Used by RESRAD | Parameter

Renu | Parameter | Input | Default j (!f different from user input) | Name

| I ! ! !

| DMRD19 j Depth of soit sixing layer (m) |1.500E-01|1.500E-01|
---

|DRDOTRD19 | Depth of roots (m) |notused j9.000E01| -

R019 j Drinking water fraction from gromd water |1.000E+00|1.000E+00|
--- |FCWDW

|FCVHMR019 | Household water fraction from gromd water |notused |1.000E+00|
--

| FCW' VR019 j Livestock water fraction f rom gromd water |1.000E+00|1.000E+00|
--- .

R019|Irrigationfractionfrorsgroundwater [notused |1.000E+00|
-- |FCVIR

I I I i |

|C12VTRC14 |C12concentrationinwater(g/cm**3) |notused |2.000E05| --

|C12CZC14 | C 12 concentration in contaminated soll (c/g) |notused |3.000E02| ---

|CS0!LC16 |Fractionofvegetationcarbonfromsoit |notused |2.000E02| ---

|CAIRC14 |Fractionofvegetationcarbonfromair [notused |9.800E-01| ---

| DMOC14 |C14evasionlayerthicknessinsoit(m) |notused |3.000E-01|
--

|EV$NC14 |C14evasionfluxratefromsoit(1/sec) |notused |7.000E07| --

|REVSNC14 | C 12 evasion flux rate f rom soll (1/sec) |notused |1.000E-10| -*

|AVFG4C14 |Fractionofgraininbeefcattlefeed |notused |8.000E01| --

|AVFC5C14 |Fractionofgraininmilkcowfeed |notused |2.000E-01| ---

I I I I I

STOR | Storage times of contaminated foodstuf fs (days): | | | |

|STOR_T(1) I

STOR| Fruits, non leafy vegetables, and grain |notused |1.400E+01| ---

|STOR_T(2)STOR| Leafy vegetables |notused |1.000E+00| --

|STOR_T(3)Milk |notused |1.000E+00| ---

4|| Meat and poultry |notused j2.000E+01| -- |STOR_T(4)

| Fish |notused |7.000E+00|
-- |STOR_T(5)

|STOR_T(6)STOR| Crustaces and mollusks |notused |7.000E+00| --

|STOR_T(7)STORj Welt water |notused |1.000E+00| -

|STOR_T(E)STOR| Surface water |notused |1.000E+00| ---

|SToR_T(9)STC2| Livestock fodder |notused |4.500E+01| --

l I I I I
,

RC21 j Thickness of building foundation (m) |1.500E01|1.500E-01| -- | FLOOR

|DEWSFLR021 | Butt density of building foundation (g/cm"3) |2.400E+00|2.400E+00|
---

|TPCVR021 | Total porosity of the cover material |notused |4.000E01| --*

| TPFLR021 | Total porosity of the building f oundation |1.000E01|1.000E01| ---

|PH200VR021 | Volunetric water content of the cover material |notused |5.000E-02| ---

|PH20FL (R021 | Volunetric water content of the foundation |3.000E02|3.000E02| ---

R021 | Olf fusion coef ficient for redon gas (m/sec): | | | |

|O!FCVP021| In cover material |notused |2.000E06| ---

|DIFFLR021| In f omdation material |3.000E07|3.000E-07| ---

| DIFCZRC21 | in contaminated zone soil |2.000E-06|2.000E-06| --

|HM!x8021 | Redon vertical dimension of mixing (m) |2.000E+00|2.000E+00| -

| WIND7021 | Average annual wird speed (m/sec) |2.000E+00|2.000E+00| ---

|REXG8021|Averagebuildingairexchangerate(1/hr) [5.000E01 |5.000E01| ---

| NRM7021|Heightofthebuilding(room)(m) |2.500E+00|2.500E+00| ---

8021 | Building interior area f actor | 0.000E+00 | 0,000E+00 | code cocputed (time dependent) |FAI
8021 | Building depth below gromd surf ace (m) |-1.000E+00 | 1.000E+00 | code cocputed (time deperdent) |DMFL
R021|Em.anatingpowerofRn222 gas |3.500E-01|2.500E01| --- |EKAAA(1)

R021 | Erunating power of Rn 220 gas |1.500E-01|1.500E01| --- |EMAAA(2)

~
,

|

|
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Suwnery : Soit aM Bedrock Beneath Building 7 file: SLDG.DAT
1

i

}
;

} Suunary of Pathway Selections ,

i

j Pathway | User Selection
. ,
4

j 1 external sanna | active
2 l e station (w/o redon)| active'

,

i ? plant ingestion | stepressed

; & amat ingestion | stepressed

| 5 milk ingestion | suppressed

j 6 aquatic foods | stepressed

3 7 delnking water | stepressed

j 8 * soit ingestion | st4 pressed

! 9 * redon | active

i
i

.

a

*

A

1

4

I

.

i

e

e

"
2

a

3

l
:
a

a

e

i

d

-

1
j

$

? 7 -- e r ---- - wm - w
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RESRAD, varsion 5.61 in Limit 0.5 yser 12/03/95 14:26 Pass 11
Samary : Seit and Bedrock Beneath Building 7 File 8LDG.DAT

contaminated Zone Dipensions initiet soit concentrations, pCl/s
,

Area: 4023.00 square earters Th 228 2.580E 02
Thickness: 0.30 meters Th 232 2.580E 02,

Covsr Drpth: 0.00 meters U 234 1.658E+01
,

U 235 9.040E 01
U 238 1.658E+01

.

.

Total Dose TDOSE(t), mram/yr
Basic Radletion Dose Limit = 15 mrom/yr

| Total Mixture Sun M(t) = Fraction of Basic Dose Limit Received at Time (t)
l

t (ysers): 0.000E*00 1.000E+00 3.000E+00 1.000E+01 3.000E*01 1.000E+02 3.000E+02 1.000E+03a

TDOSE(t): 1.544E+00 1.507E+00 1.444E+00 1.268E+00 8.755E-01 2.565E 01 4.779E-03 1.307E 05
M(t): 1.029E 01 1.00$E 01 9.627E 02 8.454E 02 5.837E 02 1.710E 02 3.186E 04 8.711E 07

Mixieun TDOSE(t): 1.544E+00 mrom/yr et t = 0.000E+00 years*

1 i

!

i

|
,

+

]

w

;
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RESRAD, varsion 5.61 Tw Limit = 0.5 year 12/08/95 14:26 Peps 12
S m nary : Soft and Bedrock Beneath Building 7 Files BLDO.0AT

Total Dose Contributions TDDSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As erem/yr and Fraction of Total Dose At t = 0.000E+00 years

:

Water Independent Pathways (Inhstation excludes radon)

! Gromd Inhalation Redon Plant Meat Milk Soit

|Radle=
'Wuclide prem/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr fract. mram/yr fract. mrom/yr fract. mrem /yr fract.

i

]Th228 2.663E 02 0.0173 2.501E 03 0.0016 1.833E 03 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 1.394E 06 0.0000 1.189E 02 0.0077 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

:U 234 6.944E 04 0.0004 6.150E 01 0.3984 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
:U 235 7.121[ 02 0.0461 3.124E 02 0.0202 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 2.330E 01 0.1510 5.497E 01 0.3561 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

' Total 3.316E 01 0.2148 1.210E+00 0.7840 1.E33E 03 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

)
Water Fish Radon Plant Heat Milk Att Pathways +

Rsdio- -

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

Q h ~
yr

--

'

228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.096E-02 0.0201
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.189E 02 0.0077
$234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.157E 01 0.3988 |

:J 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.025E 01 0.0664 f
:) 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 /.82SE 01 0.5071 1

!

!Totat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.544E+00 1.0000 |
I

'l

;*Sm of all water indeperdent and dependent pathways.

|

|. .

|

!

|

|

|

|
,

J

|

|

l
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'

SLnmary : Soll and Bedrock Seneath Building 7 File BLOD.DAT

|

O Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (I) and Pathways (p)
As arem/yr and Fraction of Total Dose At t = 1.000E+00 years*

Water Independent Pathways (Inhalation excludes redon) i

!

Ground Inhalation Redon Plant Meat Milk Soll
R:dle-

,

Nuclide areWyr fract. mram/yr fract, prem/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr fract, mrom/yr fract. '

Th 228 1.853E 02 0.0123 1.741E 03 0.0012 1.276E 03 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000.

Th-232 2.274E 03 0.0015 1.194E 02 0.0079 3.401E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 6.806E 04 0.0005 6.028E-01 0.4000 7.586E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235 6.980E 02 0.0463 3.063E 02 0.0203 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 2.284E 01 0.1516 5.388E 01 0.3576 7.154E 13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 3.197E-01 0.2121 1.186E+W 0.7870 1.311E 03 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Totat Dose Contributions T00SE(I,p,t) for Individual Radionuclides (i) and Pathways (p)
As arem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk ALL Pathways * |

Radio-
Ide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.155E-02 0.0143
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.425E 02 0.0095
U 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.034E 01 0.4005
U 235 0.000L+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.004E 01 0.0666
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.672E-01 0.5001 ,

Total 0.000E+0'O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.3G E+00 1.0000

+Stn of all water independent and dependent pathways.

O
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Sunmary : Soll ord Bedrock Beneath Building 7 File: BLOG.DAT

Total Dose Contributions T00SE(1,p,t) for 3rdividual Radionuclides (1) and Pathways (p)
As mram/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excitdes radon)

Oromd Inhalation Radon Plant Meat Milk Soll
Radio-
Nucllrie mrom/yr fract. meeWyr fract. mrem /yr fract, mrom/yr fract. arem/yr fract. mreW yr fract. mrem /yr fract.

Th 228 8.976E 03 0.0062 8.434E 04 0.0006 6.182E 04 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 7.952E 03 0.0055 1.221E 02 0.0085 2.246E 04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 234 6.542E 04 0.0005 5.791E-01 0.4010 6.649E 06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 235 6.706E 02 0.0464 2.944E 02 0.0204 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 2.194E 01 0.1519 5.176F 01 0.3584 1.873E 110.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 3.040E 01 0.2105 1.139E+00 0.7889 8.495E 04 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As arem/yr and fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk All Pathways *

Radio - - - - -

M d? mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

/
~

228 0.000E+00 0.0000 0.000E+00 0.0000 1.391E 08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0.0000 1.044E 02 0.0072
th 232 0.000E+00 0.0000 0.000E+00 0.0000 3.917E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.038E-02 0.0141
U 234 0.000E+00 0.0000 0.000E+00 0.0000 4.530E 10 0.0000 0.000E+00 0.00C' O.000E+00 0.0000 0.000E+00 0.0000 5.797E 010.4015 l

U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.651E 02 0.0665
J 238 0.000E+00 0.0000 0.000E+00 0.0000 4.388E 11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.370E 01 0.5104

Total 0.000E+00 0.0000 0.000E+00 0.0000 4.061E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.444E+00 1.0000

'Sm of til water independent and dependent pathways.

\
J

__ -_ _ - - - _ _ _ _
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susaary : Soft and Bedrock Beneath Building 7 File BLDG.DAT

Total Dose Contributions TDDSE(1,p,t) for Individaal Radionuclides (1) and Pathways (p) *

As mrom/yr ard Fraction of Total Dose At t = 1.000E+01 years

Water Indeperdent Pathways (Inhalation excludes redon)

Grourd Inhalation Redon Plant Meat Milk Soll

tedio-
suctide srem/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr fract. mesm/yr fract. mrem /yr fract. mrom/yr fract.

Th 228 7.096E 04 0.0006 6.676E 05 0.0001 4.893E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
h 232 2.474E 02 0.0195 1.326E 02 0.0105 9.867E 04 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

F234 5.716E 04 0.0005 5.033E 01 0.3969 6.736E 05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
F235 5.t.31E 02 0.0460 2.566E 02 0.0202 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1 238 1.906E 01 0.1503 4.498E 01 0.3547 6.231E 10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

,

:otal 2.749E 01 0.2168 9.920E 01 0.7823 1.103E 03 0.0009 0.000f+00 0.0000 0.000E+00 0.0000 0.000i+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(I,p,t) for Individual Radionuclides (f) and Pathways (p)
As arem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

sdio-

f ^a mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

228 0.000E+00 0.0000 0.000E+00 0.0000 2.519E 09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.253E-04 0.0007
h 232 0.000E+00 0.0000 0.000E+00 0.0000 1.802E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.900E-02 0.0308

234 0.000E+00 0.0000 0.000E+00 0.0000 5.951E 09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00'0 5.039E 01 0.3974
235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.396E 02 0.0662
233 0.000E+00 0.0000 0.000E+00 0.0000 4.079E 10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.404E 010.5050

otal 0.000E+00 0.0000 0.000E+00 0.0000 1.803E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.268E+00 1.0000

Sun of all water irdependent and dependent pathways.

_ _ -.
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Swmary : Soll and Bedrock Beneath Build {ng 7 File: BLDG.0AT
i

Total Dose Contributions TDosE(1,p,t) for Individaal Radionuctices (I) and Pathways (p) |j
| As arem/yr and Fraction of Totat Dose At t = 3.000E+01 years |

I
'

Water Independent Pathways (Inhalation excludes radon) )
J |
.

Growd Inhalation Redon Plant Meat Milk Soll

i Radio-
i Wuclide prem/yr fract. mram/yr fract. arem/yr fract. arem/yr fract. mram/yr fract. mrom/yr fract, mrom/yr fract.

j

Th 228 5.031E 07 0.0000 4.757E 08 0.0000 3.487E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 3.67BE 02 0.0420 1.409E 02 0.0161 1.592E 03 0.0018 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 |

1 U 234 4.042E 04 0.0005 3.371E-01 0.3850 4.666E 04 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 I
U 235 3.909E-02 0.0447 1.739E 02 0.0199 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 <

,

- U 238 1.274E 01 0.1456 3.011E 01 0.3439 1.239E 08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
!

Tatet 2.037E 01 0.2327 6.697E 010.7649 2.059E 03 0.0024 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 !

l
4

Total Dose Contributions TDosE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 3.000E+01 years

| Water Dependent Pathways

; Water Fish Redon Plant Meat Milk All Pathways +

Rtdle-

q pide mrem /yr fract. mrom/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

| .
-

>

220 0.000E+00 0.0000 0.000E+00 0.0000 1.674E 12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.856E-07 0.0000 |a

Th 232 0.000E+00 0.0000 0.000E+00 0.0000 6.287E 05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.252E-02 0.06003

; U 234 0.000E+00 0.0000 0.000E+00 0.0000 6.382E 08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.380E 01 0.3f.60
. U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Z+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.64BE 02 0.0645

U 238 0.000E+00 0.0000 0.000E+00 0.0000 1.006E 09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.285E 01 0.4895
i

! Total 0.000E+00 0.0000 0.000E+00 0.0000 6.293E 05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 B.755E 01 1.0000

+$ tan of att water independent and dependent pathways.

:

4

]

I

i

O
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tunnery : Soft and Bedrock Beneath Building 7 File: BLOG.DAT

/ Total Dose Contributions T00SE(1,p,t) for Individaat Radlonuclides (i) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Redon Plant Meat Milk Soll

Radio.
kuctide s. rem /yr fract. mram/yr fract. mrom/yr fract. mesm/yr fract, mrom/yr fract. mrom/yr fract. mree/yr fract.

Th 228 4.6T7E 18 0.0000 4.594E 19 0.0000 3.367E 19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 3.643E 02 0.1420 1.413E-02 0.0551 1.636E 03 0.0064 0.000E+00 0.0000 0 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 234 2.169E 04 0.0006 8.322E 02 0.3244 2.118E 03 0.0083 0.000E+00 0.0000 0.09 i+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 235 9.60SE 03 0.0374 4.502E-03 0.0175 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 3.070E 02 0.1197 7.391E 02 0.2881 1.587E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 7.696E 02 0.3000 1.758E 01 0.6852 3.754E 03 0.0146 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Totet Dose contributions TOOSE(I,p,t) for Individual Radionuclides (f) and Pathways (p)
As mrem /yr and Fraction of Totet Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk Att Pathways +

Redio-
i $a mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

N
.. 228 0.000E+00 0.0000 0.000E+00 0.0000 1.190E 23 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.474E 18 0.0000

Th 232 0.000E+00 0.0000 0.000E+00 0.0000 5.404E 05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.226E 02 0.2037
U 234 0.000E+00 0.0000 0.000E*00 0.0000 5.483E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.556E 02 0.3335
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.411E 02 0.0550
U 238 0.000E+00 0.0000 0.000E+00 0.0000 1.455E 09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.046E 01 0.4078

Total 0.000E+00 0.0000 0.000E+00 0.0000 5.459E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.565E 01 1.0000

+$un of att water independent and dependent pathways.

O
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|S amary : Soft and Bedrock Beneath Building 7 File: BLDO.0AT

O-
Totet Oose contributions T00SE(1,p,t) for Individaal Radionuclides (1) and Pathways (p)

As eram/yr and Fraction of Total Dose At t = 3.000E+02 years
|

Water Independent Pathways (Inhalation exclu$es redon)

'

Gromd Inhetstion Redon Plant Meat Milk Soll

Radio-
Nuclide erem/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr fract. mram/yr fract. mrem /yr fract. mram/yr fract.

Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000i
Th 232 3.351E 03 0.7011 4.508E 04 0.0943 5.905E 04 0.1235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 |
U 234 2.273E 05 0.0048 6.940E 05 0.0145 1.496E 04 0.0313 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000|
U 235 2.277E 05 0.0048 2.997E 06 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 |
U 238 7.148E 05 0.0150 4.276E 05 0.0089 1.985E 08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 I

Total 3.468E 03 0.7256 5.659E 04 0.1184 7.401E 04 0.1549 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 i

!

Total Dose Contributions TDOSE(1,p,t) for Individust Radionuclides (I) and Pathways (p)
As arem/yr and Fraction of Total Dose At t = 3.000E+02 years

Vater Dependent Pathways

Water Fish Redon Plant Meat Milk ALL Pathways *

Pedio-
Lide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. |

V.228. 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 3.133E-06 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.396E 03 0.9197
U 234 0.000E+00 0.0000 0.000E+00 0.0000 2.231E 06 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.440E-04 0.0510
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.577E-05 0.0054
U 238 0.000E+00 0.0000 0.000E+00 0.0000 2.029E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.143E 04 0.0239

Totat 0.000E+00 0.000Q 0.000E+00 0.0000 5.366E 06 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.779E 03 1.0000
l

+ Sum of at t water independent and dependent pathways. I

I
!

l

I

!

t
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d 5 rmary soit and Bedrock Beneath Building 7 File: BLOG.DAT

Total Dese Contributions TDOSE(i.p,t> for Individaal Radioructides (1) and Pathways (p)
As eram/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excludes redon)

Ground Inhalation Redon Plant Meat Milk Soit

i Radio-
Nuclide mreWyr fract, meeWyr fract. mreWyr fract. areWyr fract. meeWyr fract. mreWyr fract. areWyr fract.

Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 t

U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1

1

Totat Dose contributions T00SE(1,p,t) for Individual Radionuclides (I) and Pathways (p)
;

As areWyr and Fraction of Total Dose At t = 1.000E+03 years
;;

1

Water Dependent Pathways

Water Fish Redon Plant Meat Milk Att Pathways *

IRadio-
da mreW yr fract. mrom/yr fract. mreW yr fract, mreW yr fract. mreW yr fract. mrem /yr fract. mrem /yr fract.

_ _ _

.r228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

fTh232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
i U-234 0.000E+00 0.0000 0.000E+00 0.0000 1.306E 05 0.9998 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.306E 05 0.9998
a U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
i U 238 0.000E+00 0.0000 0.000E+00 0.0000 2.841E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.841E 09 0.0002

-

fTotal 0.000E+00 0.0000 0.000E+00 0.0000 1.307E 05 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.307E 05 1.0000

' Sin of at t water independent and dependent pathways.
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, REERAD, version 5.61 T% Limit = 0.5 year 12/08/95 14:26 Pape 20

Suunary Soit and Bedrock Banesth Building 7 Files SLDO.DAT

Dose /$ource Ratios Sumned Over ALL Pathways

i Parent and Progeny Principal Radionuclide contributions indicated 1

1

Psrent Product Branch OSR(j,t) (aram/yr)/(pol /s)
(1) (j) Fraction tr 0.000E*00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

__ |

Th 228 Th 228 1.000E+00 1.200E+00 8.353E 014.045E 013.199E 02 2.270E 05 2.122E 16 0.000E+00 0.000E+00

i

Th 232 Th 232 1.000E+00 4.609E 014.609E 014.609E 014.608E 014.606E 014.601E 01 1.469E 02 0.000E+00
; Th*232 Ra 228 1.000E+00 0.000E+00 6.909E 021.822E 014.051E 015.363E 015.327E 015.192E 02 0.000E+00
: Th 232 Th 228 1.000E+00 0.000E+00 2.226E 021.470E 016.457E 01 1.039E+001.033E+001.038E 017.604E 41

Th 232 2DSR(}) 4.609E 015.522E 017.900E 01 1.512E+00 2.036E+00 2.025E+001.704E 017.604E 41
,

$ I

U 234 U 234 1.000E+00 3.713E 02 3.639E 02 3.496E 02 3.038E 02 2.034E 02 4.990E 03 2.918E 06 0.000E+00
U 234 Th 230 1.000E+00 0.000E+00 8.175E 07 2.404E 06 7.480E 061.860E 05 3.555E 051. ~6E 06 0.000E+00 1

]U234 Ra 226 1.000E+00 0.000E+00 4.796E 08 4.204E 07 4.261E-06 2.957E 051.352E 041.048E 05 7.879E 07
: U 234 Pb 210 1.000E+00 0.000E+001.419E 13 3.690E 121.199E 10 2.252E 09 2.656E 06 3.781E 09 0.000E+00

)U234 TD$t(J) 3.713E 02 3.640E 02 3.497E 02 3.039E 02 2.038E 02 5.160E 031.471E-05 7.879E 07

U 235 U 235 1.000E+00 1.133E 01 1.111E-01 1.067E 019.277E 02 6.215E 021.524E 02 2.765E 05 0.000E+00
i U 235 Pa 231 1.000E+00 0.000E+00 7.870E 06 2.268E 05 6.569E 051.319E 041.078E 04 2.132E 07 0.000E*00

U 235 Ac 227 1.000E +00 0.000E+00 6.780E 07 5.630E 06 4.751E 05 2.047E 04 2.574E 04 6.384E 07 0.000E+00

i U 235 2DsR(J) 1.133E 01 1.111E 01 1.068E 01 9.288E 02 6.248E 02 1.560E 02 2.850E 05 0.000E+00
)

|U-233 U 238 1.000E+00 4.721E 02 4.627E 02 4.445E 02 3.862E 02 2.585E 02 6.308E 03 6.887E 06 0.000E+00

| 1 U 234 1.000E + 00 0.000E+001.032E 07 2.974E 07 8.613E 071.730E 061.415E 06 2.483E 09 0.000E+00
5 Th 230 1.000E+00 0.000E+001.155E 121.012E 11 1.025E 10 7.123E 10 3.459E 091.834E 10 0.000E+00

i . 238 Ra 226 1.000E+00 0.000E+00 4.523E 14 3.831E 12 6.402E 118.459E 101.022E 081.495E 091.713E 10

fU238 Pb 210 1.000E+00 0.000E+001.006E-19 7.841E 18 8.473E 16 4.72TE 141.726E 12 4.898E-13 0.000E+00

,

ZDSR(j) 4.721E 02 4.627E 02 4.445E 02 3.863E 02 2.585E 02 6.310E 03 6.892E 061.713E 10U 238
4

j Branch Fraction is the cutulative factor for the j'th principal radionuclide daughters CUMBRF(j) = BRF(1)+BRF(2)+ ... BRF(j).
; the Dst includes contributions from associated (half Life 5 0.5 yr) daughters,
i

f

j single Radionuclide soit Ouldelines O(1,t) in pol /s
sesic Radiation Dose Limit = 15 mram/yr

,

!
Nuclide;

(1) to 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

| '

th 228 1.250E+01 1.796E+01 3.708E+01 4.689E+02 6.609E+05 +8.192E+14 +8.192E+14 +8.192E+14

|'h232 3.255E+01 2.716E+01 1.899E+01 9.923E+00 7.369E+00 7.406E+00 8.804E+01 +1.096E+05
J 234 4.040E+02 4.121E+02 4.290E+02 4.936E+02 7.359E+02 2.907E+03 1.019E+06 1.904E+07

! J 235 1.324E+02 1.350E+02 1.405E+02 1.615E+02 2.401E+02 9.613E+02 5.263E+05 + 2.160E + D6
J 233 3.177E+02 3.242E+02 3.374E+02 3.883E+02 5.803E+02 2.377E+ 03 +3.360E+05 +3.360E+05

+At specific activity limit

1

..

9
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REERAD, Vsrsion 5.61 TE Limit = 0.5 year 12/08/95 14:26 Page 21

Smry : Soft and Bedrock Beneath Building 7 Files BLOG.DAT

C
( SM Dose / source Ratios 0$R(1,t) in (oram /yr)/(pCl/s)

and $1ngle Radionuclide 5011 Guidelines G(1,t) In pCl/g
at teln = time of minimum single radionuclide soit guideline

end at tmax = time of maxisus total dose = 0.000E+00 years

Nuclide Inittet teln 0$R(1,tmin) C(1,tmin) Ost(1,tmax) C(1,tmax)

(I) PCl/s (years) (pCl/s) (pCl/,g)

Th 228 2.580E 02 0.000E+00 1.200E+00 1.250E+01 1.200E+00 1.250E+01
Th 232 2.580E 02 47.37 s 0.05 2.064E+00 7.268E+00 4.609E 01 3.255E+01
U 234 1.658E+01 0.000E+00 3.713E 02 4.640E+02 3.713E 02 4.040E+02
0 235 9.040E 01 0.000E+00 1.133E 01 1.3id+02 1.133E 01 1.324E+02
U 238 1.658E*01 0.000E+00 4.721E 02 3.177E+02 4.721E 02 3.1TTE+02

|

O
U |

.

,

4

|U l

.

.
.

- __
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RE5 RAD, Version 5.61 1% Limit = 0.5 year 12/08/95 14:26 Page 22
Swmary : Soll and Bedrock Beneath Building 7 File: BLOG.0AT

O
IrdivickJat Nuclide Oose Smrned Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(l) 00SE(J,t), mrem /yr

(J) (i) to 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Th 228 Th 228 1.000E+00 3.096E 02 2.155E-021.044E 02 8.253E-04 5.856E-07 5.474E 18 0.000E+00 0.000E+00
Th 228 Th 232 1.000E+00 0.000E+00 5.744E-04 3.792E 03 1.666E 02 2.680E 02 2.664E 02 2.677E-03 0.000E+00
Th 228 205E(j): 3.096E 02 2.212E 021.423E 021.74BE 02 2.680E 02 2.664E 02 2.677E 03 0.000E+00

Th 232 Th 232 1.000E+00 1.189E 02 1.189E 02 1.189E 02 1.189E-021.188E 021.187E 02 3.790E 04 0.000E+00

Re 228 Th 232 1.000E+00 0.000E+00 1.782E-03 4.700E 03 1.045E 02 1.384E 02 1.374E-02 1.340E 03 0.000E+00 ;

U 236 U-234 1.000E+00 6.157E 016.034E 015.797E 015.037E 013.372E 018.273E 02 =.838E 05 0.000E+00
U 234 U 238 1.000E+00 0.000E+001.711E 06 4.930E 061.42BE 05 2.868E 05 2.346E 05 4.116E 08 0.000E+00
U 234 DDSE(J): 6.157E-01 6.034E-01 5.797E 01 5.037E-01 3.372E 01 8.Z75f 02 4.842E 05 0.000E+00

Th*230 U 234 1.000E+00 0.000E+00 1.355E 05 3.986E-05 1.240E 04 3.084E 04 5.894E 04 2.182E 05 0.000E+00
Th 230 U-238 1.000E+00 0.000E+00 1.915E-11 1.678E 10 1.699E-091.181E 08 5.735E-08 3.041E 09 0.000E+00

Th 230 Dose (J): 0.000E+001.355E 05 3.986E 051.240E 04 3.084E 04 5.895E 04 2.182E-05 0.000E+00

Ra 226 U 234 1.000E+00 0.000E+00 7.952E 07 6.971E 06 7.065E 05 4.903E 04 2.242E 031.737E-041.306E 05
R2 226 U 238 1.000E+00 0.000E+00 7.499E 13 6.351E 11 1.061E 091.402E 081.694E 07 2.478E 08 2.841E 09

R *?26 DOSE (J): 0.000E+00 7.952E 07 6.971E-06 7.066E-05 4.903E 04 2.242E 031.737E 04 1.307E 05
/ \
t t

C0 U 234 1.000E+00 0.000E+00 2.353E-12 6.118E-11 1.988E-09 3.733E 08 4.404E 07 6.269E-08 0.000E+00
o 210 U 238 1.000E+00 0.000E+001.668E-181.300E 161.405E 14 7.837E 13 2.863E 11 8.121E-12 0.000E+00
*b 210 DOSE (j): 0.000E+00 2.353E 12 6.118E-11 1.988E-09 3.733E 08 4.404E 07 6.270E 08 0.000E+00 |

J-235 U 235 1.000E+00 1.025E 01 1.004E 019.64BE 02 8.386E 02 5.618E-021.378E 02 2.500E 05 0.000E+00

*c 231 U 235 1.000E+00 0.000E+00 7.114E 06 2.050E 05 5.93BE-05 1.192E 04 9.743E-05 1.92BE-07 0.000E+00

|Ac 227 U 235 1.000E+00 0.000E+00 6.129E 07 5.090E 06 4.295E 05 1.851E 04 2.327E-04 5.771E 07 0.000E+00

J-233 U-238 1.000E+00 7.82BE 01 7.672E 01 7.370E 01 6.404E 01 4.285E 01 1.046E-01 1.142E-04 0.000E+00

3RF(l) is the branch fraction of the parent nuclide.

,b
U

_ _ _ _ _ _ _ _ _ - - _ -



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

i

i

RESRAD, V2rsion 5.61 T% Limit = 0.5 year 12/08/95 14:26 Pope 234

, SJnary : SOIL and Sedrock Beneath Building 7 Flie SLDG.DAT

if Indivichst NJctlde Sof t Concentration
Parent Nuclide and Branch Fraction Indicated

.

; Nuclide Parent SRF(l) S(j,t), pCl/g
(j) (i) to 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+034

Th 228 Th 228 1.000E+00 2.580E 021.796E 02 8.700E 03 6.887E 04 4.907E 07 4.739E 18 0.000E+00 0.000E+00 ;

j Th 228 Th 232 1.000E+00 0.000E+00 4.787E 04 3.161E 031.389E 02 2.241E 02 2.302E*02 2.294E 02 2.268E 02
jTh228 2(j): 2.580E 02 1.844E 02 1.186E 02 1.458E 02 2.241E 02 2.302E 02 2.294E 02 2.268E 02

Th 232 Th 232 1.000E+00 2.580E 02 2.580E 02 2.580E 02 2.580E 02 2.579E 02 2.576E 02 2.567E 02 2.537E 02
;

Ra 228 Th 232 1.000E+00 0.000E*00 2.909E 03 7.673E 031.707E 02 2.P64E 02 2.302E 02 2.294E 02 2.268E 02

'

!U234 U 234 1.000E+00 1.658E+01 1.625E+01 1.561E+01 1.356E+01 9.080E+00 2.228E+00 4.023E 02 3.182E 08

!U234 U 238 1.000E+00 0.000E+00 4.607E 051.328E 04 3.846E-04 7.723E 04 6.317E 04 3,'.23E 05 9.033C 11 j

i U 234 2(j): 1.65BE+01 1.625E+01 1.561E+01 1.357E+01 9.081E+00 2.229E+00 4.026E 02 3.191E 08
e

lTh230 U-234 1.000E+00 0.000E+001.478E 04 4.345E 041.352E 03 3.362E 03 6.426E 03 7.370E 03 7.256E 03
! Th 230 U-238 1.000E+00 0.000E+00 2.087E-101.829E 091.853E 081.287E 07 6.252E 071.027E 061.026E 06
!Th230 2(j): 0.000E+001.478E-04 4.345E 041.352E 03 3.362E 03 6.427E 03 7.371E-03 7.257E 03

|

ara 226 U 234 1.000E+00 0.000E+00 3.196E 08 2.810E 07 2.881E 06 2.070E 051.111E 04 2.086E 04 2.131E-04
. Ra 226 U 238 1.000E+00 0.000E+00 3.013E 14 7.916E 13 2.665E 115.497E 10 8.320E-09 2.768E 06 3.014E 08

j 26 5(j): 0.000E+00 3.196E 08 2.810E-07 2.881E 06 2.070E 05 1.111E 04 2.086E 04 2.131E 04

|

4 0 U 234 1.000E+00 0.000E+00 3.287E 10 8.544E 09 2.776E 07 5.214E 06 6.151E 051.546E 041.611E 04
5.. 210 U 238 1.000E+00 0.000E+00 2.329E 161.815E 141.962E 121.094E 10 3.998E 09 2.003E 08 2.279E 08
i Pb 210 D(j): 0.000E+00 3.287E 10 8.544E-09 2.776E 07 5.214E 06 6.152E 05 1.546E 04 1.611E 04

| U 235 U-235 1.000E+00 9.040E 018.860E-018.512E 017.396E 014.951E 01 1.215E 012.195E 031.740E-09
i

' Pa 231 U 235 1.000E+00 0.000E*001.875E 05 5.403E-051.565E 04 3.142E 04 2.568E 041.389E 05 3.642E 11

iAc227 U 235 1.000E+00 0.000E+00 2.924E 07 2.428E 06 2.049E 05 8.8'28E 051.111E 04 6.779E 061.849E-11

!U238 U 238 1.000E+00 1.658E+01 1.625E+01 1.561E+01 1.357E+01 9.081E+00 2.229E+00 4.026E 02 3.191E 08

! I

J BRF(l) is the branch fraction of the parent nuclide. j

e

i

j

<
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DOSE ASSESSMENT

O
ATTACIIMENT VI

DOSE CALCULATION
STORM DRAIN PIPING (Pipe A)

ACTIVITY LEFT IN PLACE

,

i

2

$

,

E

!

1

f

.

,

i

!

.

|

4

O
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i

DOSE ASSESSMENT
i

|
'

(./~}
Microshield Input
Storm Drain Piping (Pipe A), Activity Left In Place

Pipe of concern (from Table 2-3) STD-2, Pipe P2
STD-3, Pipe P1

Length of pipe 339 ft

Total Uranium Activity 1.11E10 dpm 5.00E-3 Ci
2.91E9 dpm 1.31E-3 Ci

6.31E-3 Ci

% U-2 48.9 % 3.08E-3 Ci
% U-2.>., 2.25 % 1.41E-4 Ci
% U-238 48.9 % 3.08E-3 Ci

Total Thorium Activity 1.11E10 dpm 5.00 E-3 Ci
5.95E7 dpm 2.68E-5 Ci

5.03E-3 Ci

% Th-228 50 % 2.51E-3 Ci
% Th-232 50 % 2.51E-3 Ci

!

,

1

4

O
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MicroShield 4.10 - Serial #4.10-00702'

i SEG
/7 Page : 1 File Ref: ///mu
\ ) DOS File: SD1.MS4 Date: ,gL/ /_gi-

Run Date: December 20, 1995 By:

Run Time: 1:46 p.m. Wednesday Checked: fd rL /z/syfy#
j Duration: 0:00:08

I Case Title: Storm Drain (number 1)

GEOMETRY 2 - Line
centimeters feet and inches

! Dose point coordinate X: 183.0 6.0 .0

J Dose point coordinate Y: 595.0 19.0 6.3

Dose point coordinate Z: 0.0 0.0 .0

Line length: 10332.72 339.0 .0

Line Angle: 90.0 degrees
Shield 1: 91.4 2.0 12.0
Air Gap: 91.6 3.0 .1

't

4

MATERIAL DENSITIES (g/cm*3)
Material Shield 1 Air Gap'

| Slab
Air 0.00122
Water 1.63

j
-

BUILDUP
Method: Buildup Factor Tables

The material reference is Shield 1

'

INTEGRATION PARAMETERS
Quadrature Order

Length Segments 50

i

SOURCE NUCLIDES
Nuclide curies microCi/cm Nuclide curies microCi/cm
Ac-227 3.0062e-006 2.9094e-004 Ac-228 2.5200e-003 2.4389e-001
Bi-210 5.3847e-006 5.2113e-004 Bi-211 3.0059e-006 2.9091e-004
Bi-212 2.5200e-003 2.4389e-001 Bi-214 5.7019e-006 5.5183e-004
Fr-223 4.1486e-008 4.0150e-006 Pa-231 3.0979e-006 2.9982e-004
Pa-234 4.9280e-006 4.7693e-004 Pa-234m 3.0800e-003 2.9808e-001-

i Pb-210 5.3849e-006 5.2115e-004 Pb-211 3.0059e-006 2.9091e-004
Pb-212 2.5200e-003 2.4389e-001 Pb-214 5.7019e-006 5.5183e-004
Po-210 5.3793e-006 5.2061e-004 Po-211 8.2060e-009 7.9418e-007,

Po-212 1.6146e-003 1.5626e-001 Po-214 5.7007e-006 5.5171e-004
Po-215 3.0059e-006 2.9091e-004 Po-216 2.5200e-003 2.4389e-001
Po-218 5.7030e-006 5.5194e-004 Ra-223 3.0059e-006 2.9091e-004
Ra-224 2.5200e-003 2.4389e-001 Ra-226 5.7032e-006 5.5195e-004'

ora-228
2.5200e-003 2.4389e-001 Rn-219 3.0059e-006 2.9091e-004

Rn-220 2.5200e-003 2.4389e-001 Rn-222 5.7030e-006 5.5194e-004
,

4

_ _.
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Page : 2
DOS File: SD1.MS4

A Run Date: December 20, 1995
Run Time: 1:46 p.m. Wednesday
Title : Storm Drain (number 1)

Huclide curies microci/cm Nuclide curies microCi/cm
Th-227 2.9645e-006 2.8691e-004 Th-228 2.5200e-003 2.4389e-001
Th-230 2.8975e-005 2.8042e-003 Th-231 1.4100e-004 1.3646e-002

i

Th-232 2.5200e-003 2.4389e-001 Th-234 3.0800e-003 2.9808e-001 )
T1-207 2.9977e-006 2.9011e-004 T1-208 9.0544e-004 8.7628e-002 1

U-234 3.0800e-003 2.9808e-001 U-235 1.4100e-004 1.3646e-002 I

U-238 3.0800e-003 2.9808e-001

I=============================== RESULTS ===== -==-- -===========

Energy Activity Energy Fluence Rate Exposure Rate In Air

(MeV) (photons /sec ) (MeV/sq cm/sec) (mR/hr)
No Buildup With Bui3 dup No Buildup With Buildup ;

0.1 2.769e+006 8.112e-014 3.767e-010 1.241e-016 5.762e-013 1

0.15 4.802e+006 3.526e-012 1.032e-008 5.807e-015 1.700e-011
0.2 5.395e+007 3.720e-010 5.654e-007 6.566e-013 9.980e-010
0.3 2.443e+007 3.900e-009 2.049e-006 7.399e-012 3.886e-009 I

0.4 2.327e+006 3.315e-009 8.032e-007 6.459e-012 1.565e-009 l

0.5 1.295e+007 -9.444e-008 1.296e-005 1.854e-010 2.544e-008
0.6 2.982e+007 7.958e-007 7.091e-005 1.553e-009 1.384e-007
0.8 3.011e+007 5.767e-006 2.711e-004 1.097e-008 5.157e-007
1.0 5.557e+007 4.553e-005 1.366e-003 8.393e-008 2.517e-006

,

1.5 1.257e+007 1.201e-004 1.764e-003 2.021e-007 2.968e-006
i

'~~ 2.0 3.427e+005 1.568e-005 1.522e-004 2.425e-008 2.354e-007
3.0 3.343e+007 1.075e-002 6.332e-002 1.459e-005 8.591e-005

TOTAL: 2.631e+008 1.094e-002 6.696e-002 1.491e-005 9.232e-005

:

q)Y

;

5

., ._ _
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,

DOSE ASSESSMENT

O

ATTACHMENT VII

DOSE CALCULATION
!

STORM DRAIN PIPING (Pipe A)
ACTIVITT REMOVED

<

O

O
,

!

032hPMTnBLOOMPIS\DO5CJLEV.2 REVISION 2
j

1
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DOSE ASSESSMENT
,

,

C Microshield Input !' Storm Drain Piping (Pipe A), Activity Removed '
'

Length of pipes 956 ft

Average diameter of pipes 1 ft ;

l

Volume of pipes 751 ft' ]

Radius of sphere 5.64 ft |

Density of sphere 0.2 g/cm'
|

Total Uranium Activity 2.08E10 dpm 0.0094 Ci

% U-234 48.9 % 4.60E-3 Ci
% U-235 2.25 % 2.12E-4 Ci

^

% U-238 48.9 % 4.60E-3 Ci

Total Thorium Activity 1.36E10 dpm 0.00602 Ci

% Th-228 50 % 3.01E-3 Ci
% Th-232 50 % 3.01E-3 Ci

O
onat.unwoownaumsemeva REVISION 2
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MicroShield 4.10 - Serial #4.10-00702
SEG

File Ref: /f/gr3_/~ Page : 1
(_)) DOS File:SD2.MS4 Date: /,2 / /P / 9(~

Run Date: December 7, 1995 By: G)GPT-
Run Time: 1:36 p.m. Thursday Checked: yp d a/pM r
Duration: 0:00:55

Case Title: Storm Drain (number 2)
GEOMETRY 6 - Sphere Volume

centimeters feet and inches
Dose point coordinate X: 3215.0 105.0 5.7

Dose point coordinate Y: 0.0 0.0 .0

Dose point coordinate Z: 0.0 0.0 .0

Sphere radius: 171.9072 5.0 7.7

Air Gap: 3043.0928 99.0 10.1

Source Volume: 2.128e+7 cm 3 751.495 cu ft. 1.29858e+6 cu in.

MATERIAL DENSITIES (g/cm"3)
Material Source Transition Air Gap

Shield Shield
Air 0.00122 0.00122
Water 0.2

BUILDUP
Method: Buildup Factor Tables

The material reference is Source

INTEGRATION PARAMETERS
Quadrature Oruer

Radial 50
Angle 50

SOURCE NUCLIDES
Nuclide curies microci/cm"3 Nuclide curies microCi/cm"3
Ac-227 4.5200e-006 2.1241e-007 Ac-228 3.0100e-003 1.4145e-004

Bi-210 8.0421e-006 3.7792e-007 Bi-211 4.5195e-006 2.1238e-007

Bi-212 3.0100e-003 1.4145e-004 Bi-214 8.5158e-006 4.0018e-007
Fr-223 6.2376e-008 2.9312e-009 Pa-231 4.6579e-006 2.1889e-007
Pa-234 7.3600e-006 3.4587e-007 Pa-234m 4.6000e-003 2.1617e-004
Pb-210 8.0424e-006 3.7793e-007 Pb-211 4.5195e-006 2.1238e-007
Pb-212 3.0100e-003 1.4145e-004 Pb-214 8.5158e-006 4.0018e-007
Po-210 8.0341e-006 3.7754e-007 Po-211 1.2338e-008 5.7980e-010
Po-212 1.9285e-003 9.0625e-005 Po-214 8.5140e-006 4.0009e-007
Po-215 4.5195e-006 2.1238e-007 Po-216 3.0100e-003 1.4145e-004
Po-218 8.5175e-006 4.0026e-007 Ra-223 4.5195e-006 2.1238e-007
Ra-224 3.0100e-003 1.4145e-004 Ra-226 8.5177e-006 4.0027e-007

' Ra-228 3.0100e-003 1.4145e-004 Rn-219 4.5195e-006 2.1238e-007
s- Rn-220 3.0100e-003 1.4145e-004 Rn-222 8.5175e-006 4.0026e-007



I

Page : 2
DOS File: SD2.MS4

December 7, 1995

ORunDate:Run Time: 1:36 p.m. Thursday
Title : Storm Drain (number 2)

Nuclide curies microCi/cm*3 Nuclide curies microci/cm 3
Th-227 4.4573e-006 2.0946e-007 Th-228 3.0100e-003 1.4145e-004
Th-230 4.3274e-005 2.0336e-006 Th-231 2.1200e-004 9.9624e-006
Th-232 3.0100e-003 1.4145e-004 Th-234 4.6000e-003 2.1617e-004
T1-207 4.5071e-006 2.1180e-007 T1-208 1.0815e-003 5.0822e-005
U-234 4.6000e-003 2.1617e-004 U-235 2.1200e-004 9.9624e-006
U-238 4.6000e-003 2.1617e-004

=============================== RESULTS ====- -- - - = = - - = - - - - --e-"

Energy Activity Energy Fluence Rate Exposure Rate In Air
(MeV) (photons /sec ) (MeV/sq cm/sec) (mR/hr)

No Buildup With Buildup No Buildup With Buildup

0.1 3.520e+006 1.966e-004 1.992e-003 3.308e-007 3.048e-006

0.15 6.008e+006 6.009e-004 4.690e-003 9.895e-OO7 7.723e-006

0.2 6.545e+007 9.934e-003 6.331e-002 1.753e-005 1.117e-004

0.3 2.922e+007 8.082e-003 3.715e-002 1.533e-005 7.048e-005

0.4 2.816e+006 1.200e-003 4.558e-003 2.339e-006 8.881e-006

0.5 1.548e+007 9.249e-003 3.054e-002 1.815e-005 5.995e-005

0.6 3.566e+007 2.811e-002 8.371e-002 5.488e-005 1.634e-004

0.8 3.609e+007 4.413e-002 1.128e-001 8.394e-005 2.145e-004

1.0 6.676e+007 1.148e-001 2.647e-001 2.116e-004 4.879e-004

O 2.0
1.5 1.504e4007 4.793e-002 9.321e-002 8.064e-005 1.568e-004

4.272e+005 2.095e-003 3.686e-003 3.239e-006 5.699e-006

3.0 3.994e+007 3.533e-001 5.495e-001 4.793e-004 7.455e-004
,

TOTAL: 3.164e+008 6.196e-001 1.250e+000 9.683e-004 2.036e-003

O
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ATTACHMENT VIII

|
DOSE CALCULATION

STORM DRAIN BENEATH BUILDING 7 (Pipe B)
,

ACTIVITY LEFT IN PLACE |
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DOSE ASSESSMENT

Microshield Input*q
v Storm Drain Beneath Building 7 (Pipe B), Activity left In Place

,

|

Pipe of concern (from Table 2-4)
:

length of pipe 110 ft

Total Uranium Activity 1.84E9 dpm 0.000829 Ci

% U-234 48.9 % 4.05E-4 Ci
% U-235 2.25 % 1.86E-5 Ci
% U-238 48.9 % 4.05E-4 Ci .

1

Total Thorium Activity 1.84E9 dpm 0.000829 Ci

% TH-228 50 % 4.14E-4 Ci
% TH-232 50 % 4.14E-4 Ci

,

;

i |

|

:

|
,

I |
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i
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MicroShield 4.10 - Serial #4.10-00702
SEG

File Ref: 8/ca. -O Page : 1
Date: e2 / Jo_ /_fjI

\ss/ DOS File: SDBB71.MS4
Run Date: December 20, 1995 By: c73 ~-

Checked: y, e ch.ic -Run Time: 3:28 p.m. Wednesday
Duration: 0:00:08

Case Title: Storm Drain Beneath Building 7 (number 1)

GEOMETRY 2 - Line
centimeters feet and inches

Dose point coordinate X: 274.0 8.0 11.9

Dose point coordinate Y: 1676.0 54.0 11.8

Dose point coordinate Z: 0.0 0.0 .0

Line length: 3353.0 110.0 .1

Line Angle: 90.0 degrees
Shield 1: 183.0 6.0 .0

Air Gap: 91.0 2.0 11.8

MATERIAL DENSITIES (g/cm'3)

Material Shield 1 Air Gap
Slab

Air 0.00122
Water 1.63

iOs
O, BUILDUP

Method: Buildup Factor Tables
The material reference is Shield 1

INTEGRATION PARAMETERS
Quadrature Order

Length Segments 50

SOURCE NUCLIDES
Nuclide curies microci/cm Nuclide curies microCi/cm (

Ac-227 3.9657e-007 1.1827e-004 Ac-228 4.1400e-004 1.2347e-001

Bi-210 7.0806e-007 2.1117e-004 Bi-211 3.9652e-007 1.1826e-004

Bi-212 4.1400e-004 1.2347e-001 Bi-214 7.4976e-007 2.2361e-004

Fr-223 5.4726e-009 1.6322e-006 Pa-231 4.0866e-007 1.2188e-004

Pa-234 6.4800e-007 1.9326e-004 Pa-234m 4.0500e-004 1.2079e-001

Pb-210 7.0808e-007 2.1118e-004 Pb-211 3.9652e-007 1.1826e-004

Pb-212 4.1400e-004 1.2347e-001 Pb-214 7.4976e-007 2.2361e-004
'

Po-210 7.0735e-OO7 2.1096e-004 Po-211 1.0825e-009 3,2284e-007

Po-212 2.6525e-004 7.9108e-002 Po-214 7.4960e-007 2.2356e-004

Po-215 3.9652e-007 1.1826e-004 Po-216 4.1400e-004 1.2347e-001

Po-218 7.4991e-007 2.2365e-004 Ra-223 3.9652e-007 1.1826e-004

Rc-224 4.1400e-004 1.2347e-001 Ra-226 7.4993e-007 2.2366e-004

I \Ra-228 4.1400e-004 1.2347e-001 Rn-219 3.9652e-007 1.1826e-004

ksI Rn-220 4.1400e-004 1.2347e-001 Rn-222 7.4991e-007 2.2365e-004
i

m

|

!

|
i

--_.--________________________j
_
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1

Page : 2
DOS File: SDBB71.MS4 i

/"'\ Run Date: December 20, 1995 l

k Run Time: 3:28 p.m. Wednesday
Title : Storm Drain Beneath Building 7 (number 1)

Nuclide curies microCi/cm Nuclide curies microCi/cm
Th-227 3.9107e-007 1.1663e-004 Th-228 4.1400e-004 1.2347e-001

Th-230 3.8100e-006 1.1363c-003 Th-231 1.8600e-005 5.5473e-003

Th-232 4.1400e-004 1.2347e-001 Th-234 4.0500e-004 1.2079e-001

T1-207 3.9544e-007 1.1794e-004 T1-208 1.4875e-004 4.4363e-002
U-234 4.0500e-004 1.2079e-001 U-235 1.8600e-005 5.5473e-003
U-238 4.0500e-004 1.2079e-001

==============="i============== RESULTS ===============================

Energy Activity Energy Fluence Rate Exposure Rate In Air

(MeV) (photons /sec ) (MeV/sq cm/sec) (mR/hr)
No Buildup With Buildup No Buildup With Buildup

0.1 4.319e+005 2.577e-025 1.068e-020 3.943e-028 1.633e-023

0.15 7.603e+005 1.799e-022 5.623e-018 2.963e-025 9.259e-021
0.2 8.756e+006 1.315e-019 1.944e-015 2.321e-022 3.431e-018
0.3 4.010e+006 2.020e-017 6.531e-014 3.831e-020 1.239e-016
0.4 3.783e+005 1.084e-016 1.271e-013 2.112e-019 2.476e-016

0.5 2.127e+006 1.228e-014 6.961e-012 2.410e-017 1.366e-014

0.6 4.893e+006 3.051e-013 9.933e-011 5.956e-016 1.939e-013

0.8 4.934c+006 1.125e-011 1.642e-009 2.140e-014 3.123e-012
1.0 9.088e+006 2.903e-010 2.409e-008 5.352e-013 4.441e-011

; (f - 1.5 2.063e+006 5.495e-009 1.883e-007 9.245e-012 3.168e-010

2.0 5.434e+004 2.344e-009 4.785e-008 3.624e-012 7.400e-011'

3.0 5.493e+006 7.167e-006 7.845e-005 9.724e-009 1.064e-007

TOTAL: 4.299e+007 7.175e-006 7.871e-005 9.737e-009 1.069e-007

1

i

|
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DOSE ASSESSMENT

O
ATTACHMENT IX

DOSE CALCULATION.
STORM DRAIN BENEATII BUILDING 7 (Pipe B)

ACTIVITY REMOVED

|
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DOSE ASSESSMENT

O Microshield Input
\ Storm Drain Beneath Building 7 (Pipe B), Activity Removed

Pipe of concern (from Table 2-4)

12ngth of pipe 110 ft

Diameter of pipe .667 ft

Volume of pipe 38.8 ft'

Radius of sphere 2 ft

Total Uranium Activity 1.84E9 dpm 0.000829 Ci

% U-234 48.9 % 4.05E-4 Ci
% U-235 2.25 % 1.86E-5 Ci
% U-238 48.9 % 4.05E-4 Ci

1

Q Total Thorium Activity 1.84E9 dpm 0.000829 Ci |
V

% TH-228 50 % 4.14E-4 Ci
% TH-232 50% 4.14E-4 Ci ;

|

|
!

O
m2sm-r.umswounmoosenv.2 REVISION 2
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MicroShield 4.10 - Serial #4.10-00702
SEG

Page : 1 File Ref: 6%v
'

O DOS File:
,

STBB721.MS4 Date: J // / rz
Run Date: March 19, 1996 By:

47 XRun Time: 10:16 a.m. Tuesday Checked: L
Duration: 0:00:55

Case Title: Storm Drain Beneath Building 7 (number 2)

GEOMETRY 6 - Sphere Volume
centimeters feet.and inches

Dose point coordinate X: 3112.008 102.0 1.2 j

Dose point coordinate Y: 0.0 0.0 .0

Dose point coordinate Z: 0.0 0.0 .0

Sphere radius: 64.008 2.0 1.2
Air Gap: 3048.0 100.0 .0

Source Volume: 1.09848e+6 cm'3 38.7924 cu ft. 67033.2 cu in.

MATERIAL DENSITIES (g/cm'3)
Material Source Transition Air Gap

Shield Shield
Air 0.00122 0.00122
Water 0.2

BUILDUP
,

\ Method: Buildup Factor Tables
The material reference is Source

INTEGRATION PARAMETERS
Quadrature order

Radial 50
Angle 50

!

! SOURCE NUCLIDES
: Nuclide curies microCi/cm"3 Nuclide curies microCi/cm*3

Ac-227 3.9657e-007 3.6101e-007 Ac-228 4.1400e-004 3.7689e-004
,

Bi-210 7.0806e-007 6.4458e-007 Bi-211 3.9652e-007 3.6097e-007
,

| Bi-212 4.1400e-004 3.7689e-004 Bi-214 7.4976e-007 6.8254e-007 )
| Fr-223 5.4726e-009 4.9820e-009 Pa-231 4.0866e-007 3.7203e-007

Pa-234 6.4800e-007 5.8991e-007 Pa-234m 4.0500e-004 3.6869e-004
Pb-210 7.0808e-007 6.4460e-007 Pb-211 3.9652e-007 3.6097e-007

,

Pb-212 4.1400e-004 3.7689e-004 Pb-214 7.4976e-007 6.8254e-007
Po-210 7.0735e-007 6.4394e-007 Po-211 1.0825e-009 9.8545e-010 |

Po-212 2.6525e-004 2.4147e-004 Po-214 7.4960e-007 6.8240e-007
'

Po-215 3.9652e-007 3.6097e-007 Po-216 4.1400e-004 3.7689e-004
Po-218 7.4991e-007 6.8268e-007 Ra-223 3.9652e-007 3.6097e-007
Ra-224 4.1400e-004 3.7689e-004 Ra-226 7.4993e-007 6.8270e-007
Ra-228 4.1400e-004 3.7689e-004 Rn-219 3.9652e-007 3.6097e-007

O Rn-220 4.1400e-004 3.7689e-004 Rn-222 7.4991e-007 6.8268e-007

I

2
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Page : 2
DOS File: STBB721.MS4
Run Date: March 19, 1996

[ b Run Time: 10:16 a.m. Tuesday
\2 Title : Storm Drain Beneath Building 7 (number 2)

Nuclide curies microCi/cm 3 Nuclide curies microCi/cm'3
Th-227 3.9107e-007 3.5601e-007 Th-228 4.1400e-004 3.7689e-004
Th-230 3.8100e-006 3.4685e-006 Th-231 1.8600e-005 1.6933e-005
Th-232 4.1400e-004 3.7689e-004 Th-234 4.0500e-004 3.6869e-004

T1-207 3.9544e-007 3.5999e-007 T1-208 1.4875e-004 1.3541e-004
U-234 4.0500e-004 3.6869e-004 U-235 1.8600e-005 1.6933e-005
U-238 4.0500e-004 3.6869e-004 ,

=============================== RESULTS ===============================
Energy Activity Energy Fluence Rate Exposure Rate In Air
(MeV) (photons /sec ) (MeV/sq cm/sec) (mR/hr)

No Buildup With Buildup No Buildup With Buildup

0.1 4.319e+005 6.344e-005 5.003e-004 9.705e-008 7.654e-007

0.15 7.603e+005 1.957e-004 1.142e-003 3.223e-007 1.881e-006

0.2 8.756e+006 3.358e-003 1.583e-002 5.926e-006 2.794e-005

0.3 4.010e+006 2.711e-003 9.149c-003 5.143e 906 1.736e-005

0.4 3.783e+005 3.830e-004 1.074e-003 7.462e-007 2.093e-006

0.5 2.127e+006 2.941e-003 7.231e-003 5.773e-006 1.419e-005

0.6 4.893e+006 8.718e-003 1.949e-002 1.702e-005 3.803e-005

0.8 4.934e+006 1.309e-002 2.548e-002 2.489e-005 4.847e-005

1.0 9.088e+006 3.271e-002 5.838e-002 6.030e-005 1.076e-004

1.5 2.063e+006 1.282e-002 1.985e-002 2.157e-005 3.340e-005

O 2.0 5.434e+004 4.925e-004 7.052e-004 7.617e-007 1.090e-006

3.0 5.493e+006 8.336e-002 1.090e-001 1.131e-004 1.479e-004

TOTAL: 4.299e+007 1.608e-001 2.679e-001 2.556e-004 4.408e-004

|

O
:
1

i
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ATTACHMENT X

DOSE CALCULATION
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DOSE ASSESSMENT

RESRAD InputO Consolidated Source Term

Thickness of contaminated disc 30.48 cm'

2
i Area of contaminated disc 4,203 m

Density of disc 1.63 g/cm'

! Mass of disc 2.09E9 g

~

Activity
From From From
Att IV Att VII Att VIII TOTAL

U-234 .0365 .00460 .000405 0.041 Ci 19.0 pCi/g

U-235 .00189 .000212 .0000186 0.0021 Ci 1.005 pCi/g

i U-238 .03465 .00460 .000405 0.0397 Ci 19.0 pCi/g

Th-232 .00054 .00301 .000414 0.0040 Ci 1.91 pCilg'

Th-228 .00054 .00301 .000414 0.0040 Ci 1.91 pCi/g

i,

i

i

:4

1
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i
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"st.c, Version 5.61 ' Th Lir.it = 0.5 year 12/05/95 17:06 Fase 1

- : Co isolidated Source Term (Drinking Water Active) File: CONSD' 2.C AT.

Table of contents
i

4
Part I: Mixture Suns and Single Radionuclide Guidelines

s

i

a :ss Conversion f actor (and Related) Parameter Surmary ... 2
+

5i i t e spec i f i c Paramet er sunnery . . . . . . . . . . . . . . . . . . . . . . . . . .
10! Jatia r y of Pa thway se l ec t i ons . . . . . . . . . . . . . . . . . . . . . . . . . . . .
11 !

) onttminatsd Zone and Total Dose suanary . . . . . . . . .. .. . .. . . l

;o:aL Dose Components
|

Time s 0.000E+00 .................................... 12*

|time a 1.000E+00 .................................... 13
.

14] T i me a 3. 000E + 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
15I T i me s 1. 00 0E + 01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

;
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17Time a 1.000E+02 .................................... |

18
.

Time e 3.000E+02 ....................................
1

time a 1.000E+03 .................................... 19
'
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4
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RE$ RAD, Version 5.61 7% Limit = 0.5 year 12/08/95 17:05 Page 2
Sumery : Consolidated Source Term (Drinking Water Active) File: CONSOL2.DAT

Dose Conversion f actor (and Related) Parameter Sumary
Files DOSFAC. BIN 1

| | Current | | Parameter
Manu | Parameter | Value | Default | Name

! !
B1 |DrseconversionfactorsforInhalation,mram/pCI: | | | -

B1 |Ac227+D |6.720E+00|6.720E+00|DCF2(1) |

B1 |Pe231 |1.280E+00|1.280E+00|DCF2(2) l

B1 | Pb-210+D |2.320E02|2.320E02|DCF2C3) |

B1 | Ra 226+D | 8.600E 03 | 8.600E 03 | DCF2C 4)
B1 |Ra228+D |5.080E03|5.080E03|DCF2(5) _

'

B1 |Th228+D |3.450E01|3.450E01|DCF2C6)
B1 |Th230 | 3.260E 01 | 3.260E 01 | DCF2( 7)
B1 |Th232 |1.640E+00|1.640E+00|DCF2C8)
B1 |U234 |1.320E01|1.320E01|DCF2C9)
B1 |U235+D |1.230E01|1.230E01|DCF2(10)
B1 |U238+D | 1.180E 01 | 1.180E 01 | DCF2(11)

i I I I
31 | Deze conversion f actors for ingestion, eram/pCI: | | |

01 | Ac 227+D |1.480E02|1.480E02|DCF3(1)
31 |Pa231 |1.060E02|1.060E02|DCF3(2)
01 |Pb210+D | 7.270E 03 | 7.270E 03 | DCF3( 3)
01 |Re226+D |1.330E03|1.330E03|DCF3C4)
31 |Ra228+D | 1.440E 03 | 1.440E 03 | DCF3C 5)
3- |Th228+D |8.080E04|8.080E04|DCF3C6)

|Th230 |5.480E04|5.480E-04|DCF3C7)
d l Th 232 | 2.730E-03 | 2.730E-03 | DCF3( 8)
>1 |U234 |2.830E-04|2.830E04|DCF3(9)
bl | U 235+D | 2.670E-04 | 2.670E 04 | DCF3(10)
>1 |U-238+D |2.690E04|2.690E04|DCF3(11)

1 I I I

F34|Foodtransferfactors: | | |
F 34 | Ac 227+D , plant /soll concentration ratio, dimensionless j2.500E-03|2.500E03|RTF(1,1)
F34 | Ac 227+D , beef / livestock Intake ratio, (pCl/kg)/(pC1/d) |2.000E-05|2.000E05|RTF(1,2)
F34 | Ac 227+0 , milk / livestock intake ratio, (pci/L)/(pcl/d) |2.000E05|2.000E05|RTF(1,3)
> 3' I I I I

F34|Pa231 , plant /soll concentration ratio, dimensiontess |1.000E02|1.000E02|RTF(2,1)
F36|Pa231 , beef / livestock Intake ratio, (pcl/kg)/(pCl/d) |5.000E03|5.000E03|RTFC2,2)
F34|Pa231 , milk /Llvestock intake ratto, (pCl/L)/(pCl/d) |5.000E06|5.000E06|RTF(2,3)
"3' I I I I
F34 | Pb-210+D , plant /soll concentration ratio, dimensionless |1.000E02|1.000E02|RTF(3,1)
b34 | Pb 21D+D , beef / livestock intake ratio, (pCl/kg)/(pCl/d) |8.000E-04|8.000E-04|RTF(3,2)
>34 | Pb-210+D , milk / livestock intake ratio, (pCi/L)/(pCl/d) | 3.000E 04 | 3.000E 04 | RTF( 3,3)
3 34 I

. . 1 I I
-

bl4 | Ra 226+D , plant /sof t concentration ratio, dimensiontess |4.000E-02|4.000E-02|RTF(4,1)
b34 | Ra 226+D , beef /tivestock intake ratio, (pcl/kg)/(pci/d) |1.000E-03|1.000E03|RTF(4,2)
ble | Re 226+D , milk /llvestock Intake ratio, (pcl/L)/(pci/d) |1.000E03|1.000E03|RTF(4,3)
P 3' | | | |
P34 | Ra 228+D , plant /soit concentration ratio, dimensiontess |4.000E-02|4.000E02|RTF(5,1)
"34 | Ra 228+D , heef/ livestock intake ratio, (pCI/kg)/(pCl/d) |1.000E-03|1.000E03|xTF(5,2)

Ra 228+D , milk / livestock intake retto, (ptl/L)/(pcl/d) |1.000E03|1.000E03|RTF(5,3)-

1 I I
sh | Th 228+D , plant /sof t concentration ratto, dimensionless |1.000E-03|1.000E03|RTF(6,1)
916 | Th 228+D , beef /tivestock-intake ratio, (pci/kg)/(pcl/d) |1.000E04|1.000E04|RTF(6,2) f:

; r34 | Th 228+D , milk / Livestock Intake ratio, (pct /L)/(pcl/d) |5.000E06|5.000E06|RTF(6,3)
! "34 | | | |

'



RESR AD, version 5.61 Th Limit . 0.5 yser 12/08/95 17:06 Pagt 3

senary : Consolidated Source Term (Drinking Water Active) File: CONSOL2.DAT

Dose Conversion Factor (and Related) Parameter Senary (continued)
File: DOSFAC. BIN

| | Current | | Parameter
MInu| Parameter | Value | Default | Name

! | | |

D 34 | Th 230 , plant / soil concentration ratio, dimensiontess | 1.000E 03 | 1.000E-03 | RTF( 7,1)

D34|Th230 , beef / livestock intake ratio, (pcl/kg)/(pci/d) | 1.000E 04 | 1.000E 04 | RTF( 7,2)
034|Th230 , milk /llvestock intake ratio, (pcl/L)/(pcl/d) | 5.000E 06 | 5.000E 06 | RTF( 7,3)

D 34 | | | |

D34|Th232 , plant /soit concentration ratlo, dimensionless |1.000E03|1.000E03|RTFC8,1)
D34|Th232 , beef / Livestock intake ratio, (pcl/kg)/(pCl/d) |1.000E04|1.000E-04|RTF(8,2)
D34|Th232 , mitk/ livestock intake ratio, (pci/L)/(pCI/d) |5.000E06|5.000E06|RTF(8,3)
03'I I I I

D34|U234 , plant /soit concentration ratio, dimensionless | 2.500E 03 | 2.500E 03 | RTF( 9,1)

D34|U234 , beef / livestock intake ratio, (pcl/kg)/(pCI/d) |3.400E04|3.400E04|RTFC9,2)
034|U234 , mitk/llvestock-Intake ratio, (pCl/L)/(pcl/d) |6.000E04|6.000E04|RTF(9,3)
o3'I I I I

D34|U235+D , plant /soit concentration ratio, dimensionless |2.500E03|2.500E03|RTF(10,1)
034|U235+D , beef /tivestock-intake ratio, (pCl/kg)/(pci/d) |3.400E04|3.400E04|RTF(10,2)
D36|U-235+D , milk /llvestock-intake ratio, (pcl/L)/(pCf/d) j6.000E04|6.000E04|RTF(10,3)
o-3'I I I I

D34|U238+0 , plant /soll concentration ratio, dimensionless |2.500E03|2.500E03|RTF(11,1)
D34|U238+D , beef /llvestockd ntake ratio, (pCl/kg)/(pCf/d) |3.400E04|3.400E04|RTF(11,2)
D34|U-238+D , milk /llvestock intake ratio, (pCl/L)/(pCl/d) |6.000E-04|6.000E04|RTF(11,3)

Bloacetnulation f actors, fresh water, L/kg: | |

| Ac 227+D , fish |1.500E+01|1.500E+01|810FAC(1,1)
D5 | Ac 227+0 , crustacea and mottusks j 1.000E+03 | 1.000E+03 | 810FACC 1,2)

D5 | | | |

D5 |Pa231 , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 2,1)

D5 |Pa231 , crustacea and mottusks |1.100E+02|1.100E+02|B10FAC(2,2)
o5 I I I l

35 | Pb 210+D , fish |3.000E+02|3.000E+02|810FACC3,1)
35 | Pb 210+D , crustacea and mollusks |1.000E+02|1.000E+02|810FAC(3,2)
o5 I I l I
D5 | Re 226+D , fish |5.000E+01|5.000E+01|810FACC4,1)
35 | Ra-226+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | B10FAC( 4,2)

35 I I I I
35 | Ra 228+D , fish | 5.000E+01 | 5.000E+01 | BIDFACC 5,1)
35 | Ra 228+0 , crustacea and mollusks | 2.500E+02 | 2.500E+02 | B10FAC( 5,2)
d5 I I I I
F5 | Th 228+D , fish | 1.000E+02 | 1.000E+02 | BIDFACC 6,1)
F5 | Th 228+D , crustacea and mollusks |5.000E+02|5.000E+02|B10FAC(6,2)
d5 I | | I
d5 |Th230 , fish |1.000E+02|1.000E+02|Bl0FACC7,1)
.5 |Th-230 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | B10FAC( 7,2)
35 | | j |

F5 |Th232 , fish |1.000E+02|1.000E+02|B10FAC(8,1)
F5 |Th232 , crustacea and mollusks |5.000E+02|5.000E+02|810FACC8,2)
>5 l I I I

C U 234 , fish |1.000E+01|1.000E+01|810FAC(9,1)
U-234 , crustacea and mollusks |6.000E+01|6.000E+01|B10FACC9,2)

.N I I | 1

45 |U235+D fish |1.000E+01|1.000E+01|BIOFAC(10,1),

;)5 |U235+D , crustacea and mollusks |6.000E+01|6.000E+01|BICFAC(10,2)
25 I I I I
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sxrnary a consolidated source Term (Drinking Water Active) File: CONS 3L2.DAT ,

Dose Conversion Factor (and Related) Parameter Smenary (continued)
Files DDSFAC. BIN

| | Current | | Parameter
Manu| Parameter | Value | Default | Name i.

! ! ! !

D5 |U-238+0 , fish |1.000E+01|1.000E+01|810FAC(11,1)
D5 |U238+D , crustacea and mollusks |6.000E+01|6.000E+01|B10FAC(11,2)

i

l

!

|
i

,

. . _ , . , _ . . _ _ _
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Smrury : Consolidated Source Term (Drinking Water Active) File: CONSOL2.DAT

Site-Specific Parameter Sunrnary

| | User | | Used by RESRAD | Parameter

Manu | Parameter | Input | Default | (If different f rom user input) | Name ,

9 f f ! t |

6 i & 4 4

| AREAR011 | Area of contaminated zone (m"2) |4.023E+03|1.000E+04| -~

|THICr0R011 | Thickness of contaminated zone (m) |3.048E-01|2.000E+00| -"

|LCZPAQR011 | Length parattet to aquifer flow (m) |1.000E+02|1.000E+02| -"

|BROLR011|8:sicradiationdoselimit(meeWyr) |1.500E+01|3.000E+01| -"

|TlP011 | Time since placement of material (yr) |0.000E+00|0.000E+00| ---

| f( 2)R011 | Times for calculations (yr) |1.000E+00|1.000E+00| -"

|T(3)RO11 | Times for calculations (yr) |3.000E+00|3.000E+00| -"

|T(4)R011 | Times for calculations (yr) |1.000E+01|1.000E+01| '-

|T(5)*011 | Times for calculations (yr) |3.000E+01|3.000E+01| -"

|TC6)R011 | Times for calculations (yr) |1.000E+02|1.000E+02| -"

|TC7)R011 j Times for calculations (yr) |3.000E+02|3.000E+02| "-

| TC 8)R011 | Times for calculations (yr) |1.000E+03|1.000E+03| -'

| T( 9)P011 | Times for calculations (yr) |notused j0.000E+00| ---

|T(10)R011|Timesforcalculations(yr) |notused |0.000E+00| "-

| | 1 1 I

|$1(6)R012 | Initial principal radionuclide (pCI/g): Th 228 |1.910E+00|0.000E+00| ---

|$1C8)R012 | Initial principal radionuclide (pC1/g): Th 232 |1.910E+00|0.000E+00| "-

|51(9)R012 | Initial principal radionuetide (pCl/g): U-234 |1.900E+01|0.000E+00|d -'

|$1(10)- R012 | Initial principal radionuclide (pci/g): U 235 |1.005E+00|0.000E+00| "

|$1(11); R012|Initialprincipalradionuclide(pCl/g): U 238 |1.900E+01 |0.000E+00| "-

|W1(6)P/']| Concentration in groundwater (pci/L): Th 228 |notused |0.000E+00| --

|V1(8)Concentration in groundwater (pci/L): Th-232 |notused j0.000E+00|I

Y ]| Concentration in groundwater
"-

|V1(9)(pcl/L): U 234 |notused j0.000E+00| -"

jW1(10)R012 | Concentration in groundwater (pcl/L): U-235 |notused |0.000E+00| -~

|W1(11)R012 | Concentration in groundwater (pcl/L): U-238 |notused | 0.000E+00 | -~

I | | | |

|COVEROR013|Coverdepth(m) |0.000E+00|0.000E+00| "-

|DENSCV- R013 | Osnsity of cover materlat (g/cm"3) |notused |1.500E+00| "-

|VCVR013|Coverdeptherosionrate(m/yr) |notused | 1.000E-03 | ---

|DENSCZR013 | Density of contaminated zone (g/cm"3) |1.630E+00|1.500E+00| -~

|VCZ- R013 | Contaminated zone erosion rate (m/yr) |1.000E03|1.000E03| --

|TPCZ: R013 | Ccntaminated zone total porosity |3.000E-01|4.000E-01| '-

|EPCZR013|ContaminatedZoneeffectiveporosity |2.000E-01|2.000E01| "-

|HCC?^ R013 | contaminated zone hydraulic conductivity (Wyr |1.000E+01|1.000E+01| -"

|BCZR013|Contaminatedzonebparameter |5.300E+00|5.300E+00| "-

I r?$0R013 | Hm.idity in air (g/cm"3) |notused |8.000E+00| "

2013 | Evepotranspiration coef ficient |5.000E01|5.000E-01 | -- |EVAPTR

|PRECIPP013| Precipitation (Wyr) |1.000E+00|1.000E+00| -"

|RI3013| Irrigation (m/yr) |2.000E-01|2.000E-01| -'

|10!TCH8013|Irrigationmode | overhead | overhead | -'

|RUWDFF1013 | M off coefficient |2.000E-01 |2.000E-01 | ---

|WAREA2013 | Watershed ares for nearby stream or pond (m"2) |1.000E+06|1.000E+06| ---

8013 | Accuracy for water / soil corputations |0.000E+00|1.000E03| Zero shows Sirnpson's rule. |EPS

I I I I |

|OENSA08 014 | Density of saturated tone (g/cm"3) |1.630E+00|1.500E+00| '-

|TPSZ~2{14_|Saturatedzonetotalporosity | 3.000E-01 | 4.000E-01 | ---

|EPS2Saturated zone effective porosity |2.000E01|2.000E-01| ---

j
v ) Saturated zone hydraulic condxtivity (W yr) |1.000E+02|1.000E+02| "- |HOSZ

|HOVT8U14|Saturatedzonehydraulicgradient |2.000E02|2.000E-02| "

|BSZ#014|Saturatedronebparameter |5.300E+00|5.300E+00| "-

| WTE014|Vatertabledroprate(m/yr) |1.000E-03|1.000E03j "-
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Samary t Consolidated Source f ers (Drinking Water Active) File: CONSOL2.DAT

[ Site-specific Parameter Strmary (continued)

| | User | | Used by RESRAD | Parameter

Mina| Parameter | Input | Default |(Ifdifferentfromuserinput)| Name

! ! I !

| DWIBVTR014 | Well pu9 intake depth (m below water table) |1.000E+01|1.000E+01| --

|MODELR014 | Modelt Wondispersion (NO) or Mass-Balance (MB) |ND | ND |
--

| UWR014 | Well puming rate (m"3/yr) |2.500E+02|2.500E+02| -

l | I I I

| NSRO1S | Ntaber of unsaturated zone strata |1 |1 |
**-

|H(1)R015|Un.at. zone 1, thickness (m) |4.000E+00|4.000E+00|
--

|DENSUZ(1)RO15 | Unset. zone 1, soll density (g/cm"3) |1.630E+00|1.500E+00| ---

|TPUZ(1)R015| Unset. zone 1,totalporosity |3.000E01|4.000E01| ---

|EPUZ(1)R015|Unsat. zone 1,effectiveporosity j2.000E-01|2.000E01| -

|BUZ(1)R015 | Unsat. zone 1, soil-specific b parameter |5.300E+00|5.300E+00| -

|MCUZ(1)R015 | Unsat. zone 1, hydraulic conductivity (m/yr) |1.000E+01|1.000E+01| ---

| | | | 1

R016 j Distribution coef ficients f or Th 228 | | | |

|DCNUCCC6)R016| contaminated zone (ce"3/g) |6.000E+04|6.000E+04| --

|DCNUCU(6,1)R016| Unsaturated zone 1 (ca"3/g) |6.000E+04|6.000E+04| -

|DCNUC5(6)R016| Saturated zone (cm"3/g) |6.000E+04|6.000E+04| ---

RD16| Leach rate (/yr) |0.000E+00j0.000E+00| 1.677E-05 |ALEACH(6)

R016| Solubility constant | 0.000E+00 | 0.000E+00 | not used |SOLUBK(6)

i I I | |

R016 | Distribution coef ficients for Th 232 | | | |

|DCNUCC(B)| Contaminated zone (cm"3/g) |6.000E+04|6.000E+04| --

| DCNUCU( 8,1)
| Unsaturated zone 1 (cm"3/s) |6.000E+04|6.000E+04| -

|DCNUCSC8)*..o | Saturated zone (ce"3/s) |6.000E+04|6.000E+04| --

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.677E-05 |ALEACHC8)

R016| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(8)

i I | | 1

R016|DistributioncoefficientsforU234 | | | |

RD16 | Contaminated zone (em"3/s) |5.000E+01|5.000E+01| | DCNUCC( 9)
|DCNUCU(9,1)R016| Unsaturated zone 1 (cm"3/s) |5.000E+01|5.000E+01| --

|DCMUCSC9)R016| Saturated zone (cm"3/g) |5.000E+01|5.000E+01| --

R016| Leach rate (/yr) |0.000E+00]0.000E+00| 2.007E 02 |ALEACH(9)

R016| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(9)

i I I I I

R016|DistributioncoefficientsforU235 | | | |

|DCNUCC(10)R016 | contaminated zone (cm"3/s) |5.000E+01|5.000E+01| ---

|DCNUU(10,1)R016| Unsaturated zone 1 (cm"3/g) |5.000E01|5.000E+01| *

|DCNUCS(10)RD16 | Saturated zone (ce"3/s) |5.000E+01|5.000E+01| -

2016 | Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E 02 |ALEACH(10)

RD16 | Solubility constant |0.000E+00|0.000E+00| not used |SOLUBKC10)

l | 1 I I

7016|DistributioncoefficientsforU238 | | | |

| DONU C(11)8016 | Contaminated zone (cm"3/g) |5.000E+01|5.000E+01| -

| 0:WU U(11,1)2016| Unsaturated zone 1 (em"3/g) |5.000E+01 |5.000E+01| ---

| DCMUCS(11)8016| Saturated zone (cm"3/g) |5.000E+01|5.000E+01| -

7016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E-02 |ALEACH(11)

| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(11)

,

- . -
- ._
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M mary t Consolidated Source Tern. (Drinking Water Active) File: CONSOL2.DAT

Site Specific Parameter Strmary (continued)

| | User | | Used by RESRAD | Parameter
48nu| Parameter | Input | Default |(Ifdifferentfromuserinput)| Name

! ! ! ! |

7016 | Distribution coef ficients for daughter Ac-227 | | | |

| DCNUCC( 1)'016| Contaminated zone (cm**3/s) |2.000E+01|2.000E+01| "-

|DCNUCU(1,1)<016| Unsaturated zone 1 (ce"3/s) |2.000E+01|2.000E+01| "-

| DCNUC$( 1)1016| Saturated zone (ce"3/g) |2.000E+01|2.000E+01| ~~

:016 | Leach rate (/yr) |0.000E+00|0.000E+00| 4.995E 02 |ALEACHC1)

.016| Sol ellity constant |0.000E+00|0.000E+00| not used |SOLUBK(1)

| | | | |

1016 | Distribution coefficients for daughter Pa 231 | | | |

| DCrxC( 2)016| Contaminated zona (cm"3/s) |5.000E+01|5.000E+01| "-

|DCNUCUC2,1)016| Unsaturated zone 1 (cm"3/s) |5.000E+01|5.000E+01| -'

| DCNUCS( 2)016| Saturated zone (cm"3/c) |5.000E+01|5.000E+01| "-

016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.007E 02 |ALEACH(2)

016| Sot ellity constant |0.000E+00|0.000E+00| not used |SOLUSK(2)

| I I I I

016 | Distribution coef ficients for daughter Pb 210 | | | |

| DCNUCCC 3)016| contaminated zone (em**3/g) |1.000E+02|1.000E+02| -"

|DCNUCU(3,1)016| Unsaturated zone 1 (em"3/s) |1.000E+02|1.000E+02| "

| DCNUCS( 3)016| Saturated zone (cm**3/s) |1.000E+02|1.000E+02| -~

016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.005E 02 |ALEACH(3)

016| Solubility constant |0.000E*00|0.000E+00| not used |SOLUBK(3)

F I I I I

Distribution coefficients for daughter Ra 226 | j | |

|DCNUCC(4).| contaminated zone (cm"3/g) |7.000E+01|7.000E+01| "-

|DONUCU(4,1)016| Unsaturated zone 1 (cm"3/g) |7.000E+01|7.000E+01| "-

| DCrXSC 4)016| Saturated zone (ce"3/g) |7.000E+01|7.000E+01| "-

016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.435E 02 |ALEACH(4)

016| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(4)

i i l I I

016 | Distribution coef ficients for daughter Ra 228 | | | |

|DCNUCCC5)016| Contaminated zone (ca"3/s) |7.000E+01|7.000E+01| -"

|DCNUCU(5,1)016| Unsaturated zone 1 (cm"3/s) |7.000E+01|7.000E+01| "-

| DCNUCSC 5)016| Saturated zone (ca"3/s) |7.000E+01|7.000E+01| "-

016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.435E 02 |ALEACH(5)

016 | Sotellity constant |0.000E+00|0.000E+00| not used |SOLUst(5)
| I I I |

016 | Distribution coefficients for daughter Th-230 | | | |

|DONUCC(7):16 | Contaminated zone (em"3/s) |6.000E+04|6.000E+04| "-

| DCNUCU( 7,1)016| Unsaturated zone 1 (cm"3/s) |6.000E+04|6.000E+04| -"

|DCNUCS(7)16 | Saturated zone (em"3/s) |6.000E+04|6.000E+04| "

;*6| Leach rate (/yr) |0.000E+00|0.000E+00| 1.677E 05 |ALEACH(7)
;*6| Solubility constant |0.000E+00|0.000E+00| not used |SOLUBK(7)

! I | I 1

|INHALR:17 | Inhalation rate (m"3/yr) |1.051E+04|8.400E+03| "-

|MLINH. ,17 | Mass loading for Inhalation (g/m"3) |2.000E04|2.000E-04| --

| LM i017|Dilutionlengthforairbornedast, Inhalation (m)| 3.000E+00 | 3.000E+00 | '

|ED
'

Exposure daration |3.000E+01|3.000E+01| -~

|SHF3}$hieldingfactor, inhalation |5.000E01|4.000E-01| -"

|$HF1wt Shielding f actor, external gama |3.300E01|7.000E01| "-

] FINDa7|Fractionoftimespentindoors |4.000E-01|5.000E01| " i

jFDTD' 017 | Frtction of time spent outdoors (on site) |1.000E01|2.500E01| ~

017 | Sh:pe f actor flag, external ganma |1.000E+00|1.000E+00| 1 shows circular AREA. | FS

. .
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Swmary : Consolidated Source Term (Drinking Water Active) File: CONSOL2.DAT

Site Specific Parameter Sw mary (continued)

| | User | | Used by RESRAD | Parameter
menu | Parameter | Input | Default |(Ifdifferentfromuserinput) | Name

| | ! ! ! >

!4017 | Rsdit of shape f actor array (used if FS = 1): | | | |

|RADSHAPEC1)2017| L ter annular radius (m), ring is |notused |5.000E+01| "-

|RADSHAPE(2) )t017| Outer annular radius (m), ring 2: |notused |7.071E+01| ---

|RADSHAPEC3)a017| Outer annular radius (m), ring 3: |notused |0.000E+00| -~

jRAD,$HAPEC4)4017| Outer annular radius (m), ring 4: |notused |0.000E+00| -~

| RAD, SHAPE (5)2017| Duter annular radius (m), ring 5: |notused |0.000E+00| ~-

|RADSHAPE(6)2017| Outer annular radius (m), ring 6: |notused |0.000E+00| ~-

| RAD, SHAPE (7)RO17| Outer annuter radius (m), ring 7: |notused |0.000E+00| --

| RAD,$HAPEC8)1017| Outer annular radius (m), ring 8: |notused |0.000E+00| --

| RAD,$HAPE(9)4017| Duter annuter radius (m), ring 9: |notused |0.000E+00| --

|RADSHAPE(10)4017| Duter annular radius (m), ring 10: |notused |0.000E+00| --

| RAD, SHAPE (11)4017 | Duter annular radius (m), ring 11: |notused |0.000E+00| -~

|RADSHAPE(12)1017| Duter annuter radius (m), ring 12: |notused |0.000E+00| -

i I I I I |

1017|FrectionsofannularareaswithinAREA: | | | | ]
|FRACA(1)2017| Ring 1 |notused |1.000E+00| -~

|FRACA(2) ]ROIT| Ring 2 |notused |2.732E-01| ~

'

|FRACA(3)1017| Ring 3 |notused |0.000E+00| -"

j FRACA( 4)t017| Ring 4 |notused |0.000E+00| ~~

|FRACA(5)'017| Ring 5 |notused |0.000E+00| --

|FRACA(6)N Ring 6 |notused |0.000E+00| "-

) Ring 7 |notused |0.000E+00| |FRACA(7)~

fj Ring 8 |notused |0.000E+00| |FRACA(B)~-

|FRACA(9)t017| Ring 9 |notused |0.000E+00| ~

|FRACA(10)017| Ring 10 |notused |0.000E+00| -"

|FRACA(11)017| Ring 11 |notused |0.000E*00| ~-

|FRACA(12)017| Ring 12 |notused |0.000E+00| ~-

i | | I I
D18 | Fruits, vegetables and grain consmption (kg/yr) | 8.300E+01 | 1.600E+02 | |0!ET(1)---

018 j Leafy vegetable conswption (kg/yr) |6.000E+00|1.400E+01| | DIET (2)~-

015 | Milk consmption (L/yr) |notused |9.200E+01| | DIET (3)~-

018 | Mest and poultry conswption (kg/yr) |notused j6.300E+01| | DIET (4)"-

018 | Fish conswption (kg/yr) |notused |5.400E+00| | DIET (5)--

018 | Other seafood conswption (kg/yr) |notused |9.000E-01| | DIET (6)-

018|Soilingestionrate(g/yr) |1.000E+01|3.650E+01| | SOIL-

018|Drinkingwaterintake(L/yr) |7.300E+02|5.100E+02| |DW1---

018|Contaminationfractionofdrinkingwater |1.000E+00|1.000E+00| | FDW--

018|Contaminationfractionofhouseholdwater |1.000E+00|1.000E+00| |FHHW-

018 | Contamination fraction of livestock water |notused |1.000E+00| |FLW~-

018 | Contamination fraction of irrigation water j1.000E+00|1.000E+00| |FIRW"

018|Contaminationfractionofaquaticfood |notused |5.000E-01| |FR9-"

018|Contaminationfractionofplantfood |1 |1 | 0.500E+00 |FPLANT
' 0*$ | Contamination f raction of meat |notused |-1 | |FMEAT

".

,018|Contaminationfractionofmilk |notused |1 | | FMIL8:*--

I I I I I
019 Livsstock fodder intake for sneat (kg/ day) |notused |6.800E+01| |LF15~

i Livestock fodder intake for milk (kg/ day) |notused |5.500E+01| |LF16~-

b Livestock water intake for meat (L/ day) |notused |5.000E+01| |LW15-"

Ji?|Livestockwaterintakeformilk(L/ day) |notused |1.600E+02| |LW16~

019 | Livsstock soit intake (kg/ day) |notused |5.000E01| |LS!-~

019 | Mass tonding for foliar deposition (9/m*+3) |1.000E04|1.000E04| |MLF0--

- .-. , - . - - _ . _ - _ _ _ _ _ _ - _ _ _ -
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Sunrnary : Consolidated source Ters (Drinking Vater Active) File: CONSOL2.DAT

Site Specific Parameter Surrnary (continued)

| | User | | Used by RESRAD | Parameter

Menu | Parameter | Input | Default |(Ifdifferentfromuserinput) | Name

! | | : !-

| DMP019|Dtpthofsollmixingta,er(m) |1.500E01|1.500E01| --

|DRDOTiR019|Depthofroots(m) |9.000E01|9.000E-01| --

|FCWDW' R019 | Drinking water fraction from gromd water |1.000E+00|1.000E+00| "

jFCVHMR019 | Household water f raction from ground water j1.000E+00|1.000E+00| -~

|FCVLW| R019 | Livestock water f raction f rom ground water |1.000E+00|1.000E+00| -~

|FGVIRRD19 | Irrigation f raction f rom ground water |notused |1.000E+00| --

I I I I I

|C12WTRC14 |C12concentrationinwater(g/cm+'3) |notused |2.000E05| -

|C12C2i C14 |C12concentrationincontaminatedsoll(g/g) |notused |3.000E02| ~-

|CSDILC14 |Frtctionofvegetationcarbonfromsoit |notused |2.000E-02| -~

|CAIRC14 |Frsctionofvegetationcarbonfromair jnotused |9.800E01| -~

|DMC i: C14 |C14evasionlayerthicknessinsoit(m) |notused |3.000E01| -"

|EYSWC14 | C 14 evasion flux rate from soit (1/sec) |notused j7.000E07| --

|REVSNC14 |C12evasionflusratefromsoit(1/sec) |notused |1.000E-10| ~-

jAVFG4C14 |Frtctionofgraininbeefcattlefeed |notused |8.000E01| ~

|AVFG5C14 |Fractionofgraininmilkcowfeed |notused |2.000E01| ~-

I I I I i

: STOR | Storage times of contaminated foodstuf fs (days): | | | |

|STOR | Fruits, non-leafy vegetables, and grain |1.400E+01|1.400E+01| |STOR_T(1)--

|STOR,,T(2):STOR | Leafy vegetables |1.000E+00|1.000E+00| --

|STOR_T(3).{ | Mitt |notused |1.000E+00| ~-

|STOR_T(4)!V| Meat and poultry |notused |2.000E+01| -~

.| FN |notused |7.000E+00| -- |STOR_T(5)

|STOR_T(6):STOR| wustacea and mottusks |notused |7.000E+00| --

|STOR_T(7)|STOR| Welt water |1.000E+00|1.000E+00| "-

|STOR_T(8)!STOR | Surface water |1.000E+00|1.000E+00| -

|STOR_T(9)|STOR| Livestock fodder |notused |4.500E+01| -~

I I I I I

| FLOORjRC21|Thicknessofbuildingfoundation(m) |1.500E01|1.500E01| ~

j 2021 | Bulk density of building foundation (g/cm++3) |?.400E+00|2.400E+00| |DENSFL~-

4021|Totalporosityofthecovermaterlat |notused j4.000E-01| |TPCV--

.R021|Totalporosityofthebuildingfoundation |1.000E01|1.000E-01| |TPFL-~

! E021 | Voltanetric water content of the cover materlat |notused j5.000E02| |PH200V---

2021 | Voltsretric water content of the foundation |3.000E02|3.000EC2| |PM20FL~-
2

- RC21|Diffusioncoefficient for redon gas (Wsec): | | | |

'2021 | In cover materlat |notused |2.000E-06| |DIFCV~-

'4021| in fourdation materlat |3.000E07|3.000E07| |DIFFL~

4:21| In contaminated zone soit |2.000E06|2.000E06| |DIFCZ~-

jv021|Redanverticaldimensionofmixing(m) |2.000E+00|2.000E+00| |HMIX--

'021 | Average annual wind speed (Wsec) |2.000E+00|2.000E+00| | WIND"-

|8021|Averagebuildingairexchangerate(1/hr) |5.000E01|5.000E-01| |REXG~

8021|Hels5tofthebuilding(room)(m) |2.500E+00|2.500E+00| |HRM-"

2021|Buildinginteriorareafactor | 0.000E+00 | 0.000E+00 | code corputed (time dependent) |FA!
2021|Buildingdepthbelowgroundsurface(m) | 1.000E+00 [-1.000E+00 | code comuted (time dependent) |DMFL
(*21 | Emenating power of Rn 222 pas |3.500E01|2.500E01| |EMAAA(1)~-

?"21 | Eenating power of Rn 220 gas |1.500E01|1.500E01| | EKAWA(2)
~-

-

4

Y

- , - - - m _ _ _ _ _ _ _ _
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kmnary : Consolidated Source Term (Drir*Ing Water Active) Flter ColiSOL2.DAT

Summary of Pathway selections

Pathway | User Selection

1 externet genme | setive
2 Inhetetton (w/o redon)| active
3 - plant ingestion | setive
4 - meet ingestion | suppressed

5 - mitt ingestion | suppressed

6 equatic foods | stypressed

7 drir*Ing water | ective
8 soll Ingestion | active
9 - redon | active

l
l

!

r

4

,

!

I

i

i

i

i

!

,

4

\

,

- - --. , - - - - --
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.rvna ry Consolidated source Ters (Drtrking Water Active) File: COWS 0L2.DAT

ontaminated Zone Disensions Initial soll concentrations, pCl/g

Areas 4023.00 square meters Th 228 1.910E+00

Thicknets: 0.30 meters Th 232 1.910E+00

ovsr Dspth: 0.00 meters U 234 1.900E+01

U 235 1.005E+00

U 238 1.900E+01

Total Dose TDOSE(t), mrem /yr
;

Basic Radiation Dose Limit = 15 mrom/yr

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

i
'

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.103E+01 1.002E+01 9.367E+00 1.084E*01 1.197E+01 9.886E+00 7.226E 01 6.745E+00

'

M(t): 7.356E 01 6.67BE 01 6.245E 01 7.230E 01 7.978E 01 6.590E 01 4.817E 02 4.497E 01'

aminus TDOSE(t): 1.207E+01 mrem /yr at t = 23.63 a 0.02 years
,

'
Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)

J

As mrom/yr and Fraction of Total Dose At t = 23.63 years

!

Water Independent Pathways (Inhalation excludes redon)
,

1

0round Inhalation Radon Plant Meat Hilk Soll |

.ida mrem /yr fract. meem/yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.,

4

h 223 7.971E 04 0.0001 7.602E*05 0.0000 5.752E 05 0.0000 4.143E 06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.478E 06 0.0000
j h 232 5.589E+00 0.4631 2.222E+00 0.1841 2.506E 01 0.0208 1.407E+00 0.1166 0.000E+00 0.0000 0.000E+00 0.0000 4.428E 02 0.0037

4 34 1.089E 03 0.0001 9.405E 01 0.0779 8.008E 04 0.0001 1.173E-01 0.0097 0.000E+00 0.0000 0.000E+00 0.0000 1.674E-02 0.0014
235 1.047E 01 0.0087 4.688E-02 0.0039 0.000E+00 0.0000 6.356E-03 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 8.573E-04 0.0001

*

235 3.521E-01 0.0292 8.403E 01 0.0696 1.699E 08 0.0000 1.115E 01 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 1.591E 02 0.0013

j otal 6.048E+00 0.5011 4.049E+00 0.3355 2.514E 01 0.0208 1.642E+00 0.1360 0.000E+00 0.0000 0.000E+00 0.0000 7.779E-02 0.0064
!

!

| Total Dose contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 23.63 years

| Water Dependent Pathways

Water Fish Redon Plant Meat Milk Att Pathways +

I atfo
sclide mrem /yr fract. mrom/yr fract. mrom/yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.

j

v225 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.362E 04 0.0001 1

9 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.512E+00 0.7852 i

|-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.076E+00 0.0E92
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.5BBE 01 0.0132 ;:

;g 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.320E+00 0.1094
-

'

;stal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.207E+01 1.0000
i

' 3Jn of all water independent and dependent pathways.

,

- - - - - - - _ - - . . .__ - - , ,.
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Etrrmary : ConsoL{ dated Source Term (Orinking Water Active) file: CONSOL2.0AT

Total Dose Contributions TDOSE(i.p,t) for Individsal Radionuclides (I) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes redon)

Cround Inhalation Redon Plant Meat Milk Soil

Redio- -

Nuclidt mrom/yr fract, prem/yr fract. mrom/yr fract. mrem /yr fract. mrom/yr fract, mrom/yr fract, mrom/yr fract.

Th 228 4.181E+00 0.3789 3.968E 01 0.0360 3.002E 01 0.0272 2.340E 02 0.0021 0.000E*00 0.0000 0.000E+00 0.0000 7.716E 03 0.0007
Th 232 2.189E.04 0.0000 1.886E+00 0.1709 0.000E+00 0.0000 8.010E 02 0.0073 0.000E+00 0.0000 0.000E+00 0.0000 2.607E 02 0.0024
U 234 1.687E 03 0.0002 1.510E+00 0.1369 0.000E+00 0.0000 2.042E 01 0.0185 0.000E+00 0.0000 0.000E+00 0.0000 2.689E 02 0.0024
U 235 1.679E 01 0.0152 7.443E 02 0.0067 0.000E+00 0.0000 1.019E 02 0.0009 0.000E*00 0.0000 0.000E+00 0.0000 1.342E-03 0.0001
U 238 5.663E 01 0.0513 1.350E+00 0.1223 0.000E+00 0.0000 1.941E 01 0.0176 0.000E+00 0.0000 0.000E+00 0.0000 2.555E 02 0.0023

--

Total 4.917E+00 0.4456 5.217E+00 0.4728 3.002E 010.0272 5.119E*01 0.0464 0.000E+00 0.0000 0.000E+0c 0.0000 8.757E-02 0.0079

Total Dose contributions T00$E(1,p,t) for Individual Radionuclides (I) and Pathways (p)
As erem/yr and fractica of Total Dose At t = 0.000E*00 years

Water Dependent Pathways

Water fish Redon Plant Meat Milk All Pathways *

Radio. |
- - -

4Ge mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. |

! |

228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.909E+00 0.4449
Th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.992E+00 0.1806
U 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.743E+00 0.1580
J 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.538E 01 0.0230
" 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.136E+00 0.1936

total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.103E+01 1.0000
1

'S m Jf all water independent and dependent pathways.

!

a

Ii

!

I

i

: |

|

,

|
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Summary : Consolidated Source Term (Drinking Water Active) Flie: COWSOL2.0AT

Total Dose Contrit $tions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As m' em/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes redon:

Ground Inhalation Redon Plant Mest Milk Soft

Radio-
Nuclida mrom/yr fract, mrom/yr fract, mrom/yr fract. mrom/yr fract. mram/yr fract. meenvyr fract, mrom/yr fract.

Th 228 2.910E+00 0.2904 2.762E 01 0.0276 2.090E 01 0.0209 1.624E 02 0.0016 0.000E+00 0.0000 0.000E+00 0.0000 5.371E 03 0.0005
Th 232 3.570E 01 0.0356 1.894E+00 0.1891 5.570E 03 0.0006 2.675E 01 0.0267 0.000E+00 0.0000 0.000E+00 0.0000 2.777E 02 0.0028
U 234 1.654E 03 0.0002 1.480E+00 0.1478 1.932E 06 0.0000 1.994E 01 0.0199 0.000E+00 0.0000 0.000E+00 0.0000 2.635E 02 0.0026
U 235 1.646E 01 0.0164 7.297E 02 0.0073 0.000E+00 0.0000 9.987E 03 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 1.316E 03 0.0001
U 238 5.551E 01 0.0554 1.323E+00 0.1321 1.822E 12 0.0000 1.896E 01 0.0189 0.000E+00 0.0000 0.000E+00 0.0000 2.505E 02 0.0025

1otal 3.988E+00 0.3981 5.046E+00 0.5038 2.145E 01 0.0214 6.827E 01 0.0682 0.000E+00 0.0000 0.000E+00 0.0000 8.585E 02 0.0086

Total Oose Contributions T00SE(1,p,1) for Individual Radionuclides (1) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways +

Radio-
de mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

~

/28 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.416E+00 0.3410
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.552E+00 0.2547
U 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.708E+00 0.1705
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.488E 01 0.0248
U 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.093E+000.2]

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.002E+01 1.0000

+Stan of all water independent and dependent pathways.

.

1

,

|
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Suwnary : Consolidated Source Term (Drinking Water Active) File: CONSOL2.0AT

Total Dose contributions T00SE(1,p,t) for Individsal Radionuclides (i) and Pathways (p)
!As prom /yr and Fraction of Total Dose At t = 3.000E+00 years

IWater Independent Pathways (Inhalation excludes redon)

Ground Inhalation Redon Plant Meat Milk Soit
|Radio-

Wuctida mrom/yr fract. mrom/yr fract, mram/yr fract. mram/yr fract. mrom/yr fract. arem/yr fract, mrem /yr fract.

Th 2'!8 1.409E*00 0.1504 1.338E-01 0.0143 1.012E 01 0.0108 7.816E 03 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 2.602E 03 0.0003
'

Th 232 1.248E+00 0.1333 1.936E+00 0.2067 3.678E 02 0.0039 5.723E 01 0.0611 0.000E+00 0.0000 0.000E+00 0.v000 3.111E 02 0.0033
U-236 1.590E 03 0.0002 1.422E+00 0.1518 1.693E 05 0.0000 1.903E 01 0.0203 0.000E+00 0.0000 0.000E+00 0.0000 2.532E 02 0.0027
U 235 1.581E 01 0.0169 7.014E 02 0.0075 0.000E+00 0.0000 9.596E 03 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 1.267E 03 0.0001

.U 238 5.332E 01 0.0569 1.271E+00 0.1357 4.770E 110.0000 1.809E 01 0.0193 0.000E+00 0.0000 0.000E+00 0.0000 2.406E 02 0.0026

Totst 3.350E*00 0.3577 4.833E+00 0.5160 1.380E 01 0.0147 9.6f0E 01 0.1026 0.000E+00 0.0000 0.000E+00 0.0000 8.435E 02 0.0090 ,

Total Dose contributions T00SE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As arem/yr and Fraction of total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk ALL Pathways * )

Radio-
ife mrom/yr fract. mrom/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

-

128 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0Z0 0.000E+00 0.0000 1.655E+00 0.1766
th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.825E+00 0.4083
J 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.639E+00 0.1750
J 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 D.000E+00 0.0000 2.391E 01 0.0255
J 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.009E+00 0.2145

'otat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.367E+00 1.0000

' + Sun of all water independent and dependent pathways.
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) Swmary : Consolidated Source Ters (Drinking Water Active) File: COW 50L2.DAT

s

'
Total Dose Contributions 700sE(1,p,t) for Individaat Radionuclides (i) ard Pathways (p)

As mesm/yr and Fraction of Total Dose At t = 1.000E+01 years
4

'

Water Independent Pathways (Inhalation excludes redon)

Dromd Inhalation Redon Plant Meat Milk Soit

Rtdio- -

Wuclids trem/yr fract. aram/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr fract. mrem /yr f ra::t. mrom/yr fract.
.

Th-228 1.114E 01 0.0103 1.059E 02 0.0010 8.014E 03 0.0007 6.046E 04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 2.060E*04 0.0000
Th 232 3.884E+00 0.3581 2.103E+D0 0.1939 1.616E 01 0.0149 1.155E+00 0.1065 0.000E+00 0.0000 0.000E+00 0.0000 3.932E 02 0.0036 1

J 234 1.389E 03 0.0001 1.236E+00 0.1140 1.715E 04 0.0000 1.616E 01 0.0149 0.000E+00 0.0000 0.000E+00 0.0000 2.200E 02 0.0020
J 235 1.375E-01 0.0127 6.112E 02 0.0056 0.000E+00 0.0000 8.347E 03 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 1.109E 03 0.0001
J 238 4.632E 01 0.0427 1.105E+00 0.1019 1.587E 09 0.0000 1.536E 01 0.0142 0.000E+00 0.0000 0.000E+00 0.0000 2.091E 02 0.0019

_

fotal 4.597E+00 0.4239 4.515E+00 0.4164 1.698E 01 0.0157 1.479E+00 n.1364 0.000E+00 0.0000 0.000E+00 0.0000 8.354E 02 0.0077

Total Dose Contributions T00$E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mesm/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pcthways
1

I
Water Fish Redon Plant Meat Milk Att Pathways *

1edio- -

v~" de mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

r
228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E U 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.30BE-01 0.0121

'h-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.342E+00 0.6771
1 234 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.421E+00 0.1310
J 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.0BDE 01 0.01F2 |
J 233 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.742E+00 0.1607

'otal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.0S4E+01 1.0000

'S m of at1 water independent and - wndent pathways, j

|
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| Jmory : Consolidated source Term (Drit*ing Water Active) File: COWSDL2.DAT i

i Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) a ad Pathways (p)
' As meeWyr and Fraction of Total Dose At t = 3.000E+01 years

I
Water Independent Pathways (Inhalation excludes redon)

|

| Cround lnhetstion Radon Plant Meat Milk Soll

j adio. -

j etids mrom/yr fract, mrom/yr fract, mrem /yr fract. mreW yr fract. mreWyr fract. mrem /yr fract. areW yr fract.

1

jv228 7.899E 05 0.0000 7.547E 06 0.0000 5.710E 06 0.0000 4.021E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.468E 07 0.0000
>

|n232 5.774E+00 0.4825 2.235E+00 0.1868 2.607E 01 0.0218 1.407E+00 0.1176 0.000E+00 0.0000 0.000E+00 0.0000 4.483E 02 0.0037
| 234 9.824E 04 0.0001 8.278E 01 0.0692 1.188E 03 0.0001 1.009E 01 0.0084 0.000E+00 0.0000 0.000E+00 0.0000 1.473E-02 0.0012

'

q-235 9.216E 02 0.0077 4.143E 02 0.0035 0.000E+00 0.0000 5.590E 03 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 7.606E 04 0.0001
238 3.097E 010.0259 7.394E 010.0618 3.156E 08 0.0000 9.591E 02 0.0080 0.000E+00 0.0000 0.000E+00 0.0000 1.400E 02 0.0012

i

otal 6.177E+00 0.5162 3.843E+00 0.3212 2.619E 01 0.0219 1.610E+00 0.1345 0.000E+00 0.0000 0.000E+00 0.0000 7.432E-02 0.0062

Total Dose contributions 700SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

2

Water Dependent Pathways

Water Fish Redon Plant Meat Milk ALL Pathways + |
3

'adio- 1

f h mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr f rw. mrem /yr fract, mrem /yr fract. mrem /yr fract. |
,

l .28 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 00 0 0.000E+00 0.0000 0.000E+00 0.0000 9.27?E-05 0.0000
|v232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.722E+00 0.8124

9 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.456E 01 0.0790
, 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.399E 01 0.0117
' 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.159E+00 0.0969-

stal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.197E+01 1.0000

San of atI water independent and dependent pathways.

i

i
i
;
a

i

,

)

w
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w ary : Consolidated source Term (Drinkirig Water Active) File: CoWSDL2.DAT

Total Dose Contritx tions 700$E(1,p,t) for Individaal Radionuclides (i) and Pathways (p)
As meran/yr and fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes redon)
)

Ground Inhalation Redon Plant Meat Milk Soil i

|:adio- -

tuclida mrom/yr fract. mrom/yr fract, mrem /yr fract, mrem /yr fract. mree/yr fract. mrem /yr fract. mrem /yr fract. f
I

_

'h 228 7.343E 16 0.0000 7.288E 17 0.0000 5.514E 17 0.0000 2.915E 18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.417E 18 0.0000
'h 232 5.720E+00 0.5786 2.242E+00 0.2268 2.679E 01 0.0271 1.066E+00 0.1078 0.000E+00 0.0000 0.000E+00 0.0000 4.518E 02 0.0046
J 234 5.270E 04 0.0001 2.044E 01 0.0207 5.395E-03 0.0005 1.866E 02 0.0019 0.000E+00 0.0000 0.000E+00 0.0000 3.636E 03 0.0004 |

l 235 2.264E 02 0.0023 1.072E 02 0.0011 0.000E+00 0.0000 1.278E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 2.046E 04 0.0000 )
9238 7.461E 02 0.0075 1.815E 01 0.0184 4.041E 07 0.0000 1.760E 02 0.0018 0.000E+00 0.0000 0.000E+00 0.0000 3.436E 03 0.0003

'

otal 5.817E+00 0.5885 2.639E+00 0.2669 2.732E 01 0.0276 1.104E+00 0.1116 0.000E+00 0.0000 0.000E+00 0.0000 5.246E 02 0.0053 j

Total Dose Contributions T00$E(f,p,t) for Individual Radionuclides (i) and Pathways (p)
As arom/yr and Fraction of Total Dose At t a 1.000E+02 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk All Pathways +

adio-
) OVe mrom/yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

:(L _

428 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.667E 16 0.0000
h 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.341E+00 0.9449

;J 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.326E 01 0.0235
'l 235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.425E 02 0.0035

238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.772E 01 0.0280

4

'otal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.886E+00 1.0000

S m of all water independent and dependent pathways.

4

4

I

4

a

- . _ _ . _ _.__
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JS m ary : Consolidated Source Term (Drinking Water Active) File: CONSOL2.0AT i

|

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years |

|

Water Independent Pathways (Inhalation excludes redon)
.

Ground Inhalation Redon Plant Meat Milk Soll

j Radio-
|Nuc!!de mrem /yr fract. mrom/yr fract, mrom/yr fract. mrem /yr frcct. mesm/yr fract. mrom/yr fract. arem/yr fract.
I

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
iTh 232 5.261E 01 0.7281 7.151E 02 0.0990 9.670E 02 0.1338 2.493E 02 0.0345 0.000E+00 0.0000 0.000E+00 0.0000 1.441E 03 0.0020
2 0 234 5.52SE 05 0.0001 1.704E 04 0.0002 3.809E-04 0.0005 1.511E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.085E 06 0.0000
:U 235 5.368E 05 0.0001 7.140E 06 0.0000 0.000E+00 0.0000 8.49BE 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.483E-07 0.0000
:V 238 1.737E 04 0.0002 1.050E 04 0.0001 5.055E-08 0.0000 7.487E 06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.988E 06 0.0000

; Total 5.264E 01 0.7285 7.179E 02 0.0994 9.708E 02 0.1344 2.495E 02 0.0345 0.000E+00 0.0000 0.000E+00 0.0000 1.446E 03 0.0020

)
t

j Totat Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (f) and Pathways (p)

] As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years ;

j Water Dependent Pathways

1

Water Fish Redon Plant Meat Milk All Pathways +

|Redio-
j6 mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

; e28 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
j'h232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.207E-01 0.9974
]J 234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.24BE 04 0.0009

fJ235 8.886E 04 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 2.34BE 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.738E 04 0.0013
jJ 238 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.882E 04 0.0004

Total 8.886E 04 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 2.348E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.226E 01 1.0000
$

s= of at t water independent and dependent pathways.

:

!
i

s

i
;

1

:

,
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Swer.ry : Consolidated Source Ters (Orinking Water Active) File: CONSDL2.DAT .

Total Dose Contributions T005E(1,p,t) for Individaal Radionuclides (i) and Pathways (p)
As erem/yr and Traction of Total Dose At t = 1.000E+03 years

i

Water Independent Pathways (Inhalation excludes redon)

Gromd Inhalation Redon Plant Meat Milk Soll

Ecdle-
Nuclids mrom/yr fract. arem/yr fract. mrem /yr fract. mrom/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 234 0.000E+00 0.0000 0.900E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 235 0.000E+00 0.0000 0.f 30E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U 238 0.000E+00 0.0000 J.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

i

Total Dose Contributions T00SE(i p,t) for Individual Redir;welf des (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk All Pathways *

Radio-
de mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

428 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
ih 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

'

U 234 3.026E+00 0.4486 0.000E+00 0.0000 9.409E 04 0.0001 8.002E 02 0.0119 0.000E+00 0.0000 0.000E+00 0.0000 3.106E+00 0.4606
U 235 6.912E 01 0.1025 0.000E+00 0.0000 0.000E+00 0.0000 1.82BE 02 0.0027 0.000E+00 0.0000 0.000E+00 0.0000 7.095E 01 0.1052
V 235 2.ES3E+00 0.4231 0.000E+00 0.0000 2.449E 06 0.0000 7.546E 02 0.0112 0.000E+00 0.0000 0.000E+00 0.0000 2.929E+00 0.4342

Total 6.570E+00 0.9741 0.000E+00 0.0000 9.433E 04 0.0001 1.73BE-01 0.0258 0.000E+00 0.0000 0.000E+00 0.0000 6.745E+00 1.0000 ,

' Sun of all water independent and dependent pathways.

.

Ir
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Sm mary : Consolidated Source Term (Drinking Water Active) File: 00NSOL2.0AT ;

1

Dose / Source Ratios Smened Dver AL L Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(J,t) (mren/yr)/(pci/g) ;

(I) (j) Fraction t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 |

Th 228 Th 228 1.000E+00 2.570E+001.789E+00 8.663E 016.849E-02 4.858E-05 4.53BE 16 0.000E+00 0.000E+00
|
'

Th 232 Th 232 1.000E+00 1.043E+00 1.043E+00 1.043E+00 1.042E+00 1.039E+00 1.028E+00 3.258E 02 0.000E*00
Th 232 Ra 228 1.000E+00 0.000E+00 2.446E 01 6.432E-01 1.417E+00 1.828E+00 1.655E+00 1.224E 01 0.000E+00
Th 232 Th-228 1.000E+00 0.000E+00 4.838E 02 3.166E 01 1.385E+00 2.223E+00 2.208E+00 2.223E 01 0.000E+00
Th 232 ESR(j) 1.043E+001.336E+00 2.003E+00 3.844E+00 5.090E+00 4.891E+00 3.773E 010.000E+00

U-234 U 234 1.000E+00 9.173E 02 8.987E-02 8.627E 02 7.476E 02 4.966E 021.186E 02 6.775E 061.612E 01
U 234 Th 230 1.000E+00 0.000E+00 1.858E 06 5.448E 06 1.692E 05 4.196E 05 7.946E-05 2.919E 06 9.846E-07
U 234 R2 226 1.000E+00 0.000E+00 1.079E 07 9.459E 07 9.585E 06 6.647E 05 3.033E 04 2.301E 05 5.128E-04
U 234 Pb 210 1.000E+00 0.000E+00 3.210E 116.683E 101.945E 08 3.327E 07 2.950E 061.812E 071.752E 03
U-234 ESR(j) 9.173E 02 8.987E 02 8.628E 02 7.479E 02 4.977E 021.224E 02 3.288E 051.635E 01

U 235 U 235 1.000E+00 2.526E 012.475E 012.378E 012.065E 01 1.380E 013.352E 02 5.919E 051.525E 01
U 235 Pa 231 1.000E+00 0.000E+00 5.134E 051.467E 04 4.181E 04 8.027E 04 5.517E-04 8.703E 071.268E 01
U 235 Ac 227 1.000E+00 0.000E+001.709E 061.389E 051.161E 04 4.958E 04 6.072E-04 9.089E 04 4.266E-01
U-235 DSR(j) 2.526E 01 2.476E 01 2.379E 01 2.070E 01 1.392E 01 3.468E-02 9.690E 04 7.059E 01

U 238 U-238 1.000E+00 1.124E 01 1.101E 01 1.058E 019.170E-02 6.100E 021.45BE 021.516E 05 1.537E 01
U 234 1.000E+00 0.000E+00 2.559E 07 7.347E 07 2.120E-06 4.224E-06 3.362E-06 b.765E-09 4.577E-04

Q Th-230 1.000E+00 0.000E+00 2.634E 12 2.296E 112.319E 101.607E 09 7.731E 09 4.067E 10 2.217E 09
s8 Ra 226 1.000E+00 0.000E+001.01" 13 2.665E 12 8.866E 11 1.765E-09 2.272E 08 3.053E 091.335E 06.

U 233 Pb 210 1.000E+00 0.000E+00 2.4 171.477E 151.392E 13 7.015E*121.919E 10 2.348E 114.497E 06
U-235 DSR(j) 1.124E-01 1.101E-01 1.058E 01 9.170E-02 6.100E 02 1.459E 02 1.517E 05 1.542E 01

Branch Fraction is the emulative f actor for the j'th principal radionuclide daughter: CUMBRF(j) a BRF(1)+BRF(2)* ... BRF(j).
The DSR includes contributions from associated (half life 5 0.5 yr) daughters.

Single Radionuellde Soft Guidelines G(1,t> in pol /g
Basic Radiation Dose Limit = 15 mrem /yr

Nuclide
(i) ts 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Th-223 5.836E+00 8.386E+00 1.732E+01 2.190E+02 3.087E+05 +8.192E+14 *B.192E+14 '8.192E+14
Th 232 1.438E+01 1.123E+01 7.490E+00 3.902E+00 2.947E+00 3.067E+00 3.975E+01 *1.096E+05
J-234 1.635E+02 1.669E+02 1.739E+02 2.006E+02 3.014E+02 1.225E+03 4.561E+05 9.174E+01
J 235 5.939E+01 6.058E+01 6.305E+01 7.246E+01 1.077E+02 4.326E+02 1.54BE+04 2.125E+01
P 235 1.334E+02 1.362E+02 1.418E+02 1.636E+02 2.459E+02 1.028E+03 *3.360E+05 9.730E+01

'At specific a:tivity limit

O
V

:

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ __
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sawnary : Consolidated Source Term (Orinking Water Active) Files CohSOL2.DAT

- Stanmed Dose / Source Ratios OSR(1,t) in (mrem /yr)/(pCl/g)
v' and single Radionuclide soll Culdelines c(I,t) in pel/s

at tmin a time of mininun single radionuclide soit guideline
end at tmax = time of maxinun total dose = 23.63 1 0.02 years

Nuctid Initlet tein OsR(1,tmin) c(1,tmin) OsR(I,tmax) c(1,tmax)

(i) pCf/s (years) (pcl/s) (pcl/s)

Th 228 1.910E+00 0.000E+00 2.570E+00 5.836E+00 4.902E 04 3.060E+04
Th 232 1.910E+00 39.37 0.04 5.125E+00 2.927E+00 4.980E+00 3.012E+00
U 234 1.900E+01 1.000E+03 1.635E 01 9.174E+01 5.666E 02 2.64BE+02
U 235 1.005E+00 1.000E+03 7.059E 01 2.125E+01 1.580E 01 9.494E+01
U 238 1.900E+01 1.000E+03 1.542E*01 9.730E+01 6.947E 02 2.159E+02

O

ou
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' tumury : Consolidated Source Terin (Drinking Uater Active) file: CONSOL2.DAT

l',( Individual Nuclide Dose Sumned Over ALL Pathways

i Parent Nucllde and Branch Fraction Indicated

i

'.u:lld3 Parent BRF(l) DOSE (j,t), mrem /yr

(}) (1) to 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

*h 228 Th 228 1.000E+00 4.909E+00 3.416E+001.655E+001.308E 01 9.279E 05 8.667E 16 0.000E*00 0.000E+00
b 228 Th 232 1.000E+00 0.000E+00 9.241E 02 6.047E 01 2.645E+00 4.246E+00 4.217E+00 4.246E 01 0.000E+00h

; h 228 20SE(j): 4.909E+00 3.509E+00 2.259E+00 2.776E+00 4.246E+00 4.217E+00 4.246E 01 0.000E+00'

h 232 Th 232 1.000E+00 1.992E+00 1.992E+00 1.992E+00 1.990E+00 1.984E+00 1.963E+00 6.223E 02 0.000E+00

:a 228 Th 232 1.000E+00 0.000E+00 4.672E 01 1.229E+00 2.707E+00 3.492E+00 3.161E+00 2.33BE 01 0.000E+00

;l 234 U 234 1.000E+00 1.743E+00 1.708E+001.639E+001.420E+00 9.435E 01 2.253E 01 1.287E-04 3.063E+00

)f234 U 238 1.000E+00 0.000E+00 4.861E 06 1.396E 05 4.029E 05 8.026E 05 6.387E 05 1.095E 07 8.697E 03
;>234 20SE(j): 1.743E+00 1.70BE+00 1.639E+00 1.421E+00 9.436E 01 2.253E 01 1.288E 04 3.072E+00

h 230 U 234 1.000E+00 0.000E+00 3.529E 05 1.035E 04 3.215E 04 7.?T3E 04 1.510E 03 5.546E 05 1.871E 05
'h 230 U 238 1.000E+00 0.000E+00 5.004E 114.363E 10 4.407E 09 3.053E 081.469E-07 7.728E 09 4.212E 08
h 230 20SE(j): 0.000E+00 3.529E 051.035E 04 3.215E 04 7.973E 041.510E 03 5.546E 051.875E 05

a 226 U 234 1.000E+00 0.000E+00 2.050E-061.797E 051.821E 041.263E 03 5.763E 03 4.372E 04 9.744E 03
.a 226 U 238 1.000E+00 0.000E+00 1.933E 12 5.063E 11 1.685E 09 3.354E 08 4.318E 07 5.801E 08 2.536E 05
a 226 20SE(j): 0.000E+00 2.050E 061.797E-051.821E 041.263E 03 5.764E 03 4.372E 04 9.769E 03

U 234 1.000E+00 0.000E+00 6.099E 101.270E 08 3.695E 07 6.321E 06 5.605E 05 3.444E-06 3.328E 02
,

| 410 U 238 1.000E+03 0.000E+00 4.740E 16 2.806E 14 2.645E 121.333E 10 3.647E 09 4.462E 10 8.544E 05
b 210 20SE(j): 0.000E*00 6.099E 10 1.270E 08 3.695E 07 6.321E 06 5.605E 05 3.444E 06 3.337E 02

-235 U Zs5 1.000E+00 2.538E 012.488E-012.389E 012.075E-01 1.386E 013.369E 02 5.949E 051.533E 01

a 231 U 235 1.000E+00 0.000E+00 5.159E 051.475E 04 4.202E 04 8.067E 04 5.545E 04 8.746E 071.274E 01

c 227 U 235 1.000E+00 0.000E+001.718E 061.396E-05 1.167E 04 4.982E 04 6.102E 04 9.135E-04 4.2STE 01

-238 U 238 1.000E+00 2.136E+00 2.093E+00 2.009E+001.742E+00 1.159E+00 2.771E 01 2.881E 04 2.920E+00

RF(l) is the branen fraction of the parent nuclide. j
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' astmsry : Controlldated Source Term (Drinking Water Active) Flte: CONSOL2.DAT |

Individual Nuclide soll Concentration
Parent Nuclide and Branch Fraction Indicated

i
^ .uct id2 Pgrent BRF(l) S(j,t),pCl/g

()) (1) ts 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.0005+03

)
'h 228 Th 228 1.000E+00 1.910E+00 1.329E+00 6.441E 01 5.098E 02 3.633E 05 3.508E-16 0.000E+00 0.000E+00

'

'h-228 Th*232 1.000E+00 0.000E+00 3.544E 02 2.340E 01 1.028E+00 1.659E+00 1.704E+00 1.699E+00 1.679E+00
h 228 h(j): 1.910E+00 1.365E+00 8.781E 01 1.079E+00 1.659E+00 1.704E+00 1.699E+00 1.679E+00

J

!
' h 232 Th 232 1.000E+00 1.910E+00 1.910E+00 1.910E+00 1.910E+00 1.909E+00 1.907E+00 1.900E+00 1.878E+00

:a 228 Th 232 1.000E+00 0.000E+00 2.154E 01 5.680E 01 1.264E+00 1.676E+00 1.704E+00 1.699E+00 1.679E+00

f9234 U 234 1.000E+00 1.900E+01 1.862E+01 1.789E+01 1.554E+01 1.041E+01 2.553E+00 4.610E 02 3.646E 08

:4234 U 238 1.000E+00 0.000E+00 5.279E 051.522E 04 4.407E 04 8.850E 04 7.239E 04 3.922E 051.035E-10

|8234 2:S(J): 1.900E+01 1.862E+01 1.789E+01 1.555E+01 1.041E+01 2.554E+00 4.614E 02 3.657E 08

,~h 230 U+234 1.000E+00 0.000E+001.693E 04 4.979E 041.549E 03 3.853E 03 7.364E 03 8.446E 03 8.315E 03

i h 230 U 238 1.000E+00 0.000E+00 2.392E 10 2.096E 09 2.123E 081.475E-07 7.165E-071.177E 061.176E 06
, h 230 D(j): 0.000E+001.693E 04 4.979E 041.549E 03 3.853E 03 7.365E 03 8.447E 03 8.316E 03

a 226 U-234 1.000E+00 0.000E+00 3.662E 08 3.220E 07 3.301E 06 2.372E*051.273E 04 2.390E 04 2.442E 04
a 226 U 238 1.000E+00 0.000E+00 3.453E 14 9.072E 13 3.054E 116.299E 10 9.534E 09 3.172E 08 3.453E 08
's 226 2(j): 0.000E+00 3.662E 08 3.220E 07 3.301E 06 2.372E-051.273E 04 2.391E 04 2.442E 04

U 234 1.000E+00 0.000E+00 3.766E 10 9.792E 09 3.181E-07 5.975E 06 7.049E 05 1.772E 04 1.846E-04
U 238 1.000E+00 0.000E+00 2.669E 16 2.080E 14 2.248E-12 1.254E 10 4.582E 09 2.296E 08 2.611E 08

b 210 U(j): 0.000E+00 3.766E 10 9.792E 09 3.181E 07 5.975E 06 7.050E 051.772E-041.846E 04

'235 U 235 1.000E+00 1.005E+00 9.850E-01 9.463E 01 8.223E-01 5.504E 01 1.351E 01 2.440E 03 1.934E 09

a-231 U 235 1.000E+00 0.000E+00 2.084E 05 6.006E 051.740E 04 3.493E 04 2.855E 041.544E 05 4.049E 11

c 227 U 235 1.000E+00 0.000E+00 3.250E 07 2.699E 06 2.277E 05 9.814E-051.235E 04 7.536E 06 2.055E 11

238 U-238 1.000E+00 1.900E+01 1.862E+01 1.789E+01 1.555E+01 1.041E+01 2.554E+00 4.614E-02 3.657E 08

RF(i) is the branch fraction of the parent nuclide,

s



- - . - _ _

_ __

/ J.l ECO-96-03S = 7 6 5

Og O_
D

/
d

4/ |
DETNL A ~~x #+

/e# s
\ f\ ,,

~ y k :fy/ , j!-

./ ,,
-,

N /r$ ,/e,<
i

,
g,t PPE I

'

j
\ j) f

g'

P\PE B
, ..A..

s ggg;;~ -

~ 7 ~ ~ ~' ~ ~**~ ~~ ~ ~ }~
""

(g2,ma
t,

3

\

MACARTHUR
AVENUE

..

!
'

i
,

a

A 6 \

g
$ $,

m e3

\
, "

Z

R
'

8 7 6 i

-. - ~~ _ - _ _ _ _ _ . - - - - ~ ~ ' ~ \
, , , , .

_



_ _ _ - - - - - - _ - - _ _ _ - - - - - _ _ - - - _ _ _ __

,

__

4 3 2 1
'

!

D
/

ANSTEC
APERTURE
CARD ;

Al*C Avallag|g $"A *tturu cP r +

C

/M3,

maDec LEGEND
is_.___, ,,,.. ' - ms==o

-sro- m n
, ms , mu ms --_--

!"I||
-

**"''

-

g
.
at

L B
I L L-

8
\ l

Oc N, v |1 C
i -i i

!DLVLvVk V i
,

| mominun woamra -- ~ =~ o' = , , _ , = , = drmi 2 9, G o , ,,,,, c.,i ..n.,m,,, gg =,g g - - , , -,--
- o ,a suo .. r. .. ..m AE ,= - ., - ,, , = ,o .

,
-

"" ""ge",/u LT " Wa* ***"q "" BLOOMFIELD PROJECT- - ==== == ~ 'a

2 "4 T "," # "4 4 # L FIGURE 1 STORM DRAIN
" "'

, , . _

ge-= == - -

. _ __- ".". PIPE A
"

_ .. .

l A __. - == "D *"SEG-96-033 "O g
| V. \~ ,m n -o , a 2 g

) 4 3 2 1 E
\
t

. . _ _ _ _ _ _ - - - - _ . - -



a ..

pgg-96-03S $5Imsa

4~ \

s

CONTAM)NATED S0lt

AND BEDROCK gj
T{ ;"g %

30 i

,'

!
N

N
\

./

p
'

, / W/
,'/

STD-,! f
STD-/

/%PlPE B i

i_'$
BulLDING 7 )
MH-P1

RECEMNG PLATFORM

PROPRIETARY

h THIS DOCUMENT IS i
$ o SCIENT)FIC ECOLOGY i
o [ WITH THE UNDERSTAW
Ui a MATION HEREIN WILL E

{ AND WILL NOT BE [
DISCLOSED EITHER* $ WITHOUT THE WRITTE

O SCIENTIFIC ECOL
N

- ~ _
|



_ - _

,

r

I
>

%. !

4 !
Y |

:

+
/ %

N

[ ANSTEC !

APERTURE ;N
CARD :'

Also Available on
Aperture Card .

LEGEND
,

!

!
PIPES REMOVED !

I

kMH-2 PIPE P2 PIPES > GUIDELINE VALUES
'

STD-1 PIPE P1 !
i

!

M i

!

'IPE P2 |'
)lPE P1

i

|
4

|
|

!

NOLODE & |
DETAIL A |

|

FORMATION *' o c u-os"E 'gggg oak Ridge Engineering
'# *' *""*"**' 8

PROPERTY OF THE

b""1H# 4","Jge ::'||| :'| FI G . || STORM DRAIN PIPE B )^
,

'

& SOIL BENEATH BLDG. 7g g g g.o gcc - .1<

$! WHOLE OR PART a arc SIZE DWG NO C p C A77 REV i

>ERMISSION OF THE B J 10 - U-UJJ o n
'

" "'Ef GROUP, INC.. SCALE NONE SHEET 2 OF 2~ S
8I ,

o
_


