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Dear Mr. Terry:

The U.S. Nuclear Regulatory Commissior staff has completed its preliminary
analysis of the human health impacts of the onsite stabilization alternative
for the subject environmental impact statement. A draft report is enclosed
which includes the: (1) problem description; (2) onsite resident analyses;
and (3) off site resident analyses. The purpose of these analyses is to
establish a framework for completing the subsequent analyses after all site
characterization data is received. Because thesa analyses were completed
using limited information, they should not be interpreted as final results.
Any suggestions or comments on the approaches and assumptions used in these
analyses should be directed to Mr. Mark Thaggard of our staff at (301) 415-
6718.

If you have any questions, please call me at (301) 415-6697.

Sincerely,

[0riginal signed by]

R. A. Nelson, Project Manager
low-Level Waste and Decommissioning
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,

SITE X PROBLEM DESCRIPTION
1

i

|

Background
,

Site X is a 130 acre (52.6 hectares) industrial site, located one mile south
of Cambridge, Ohio. The site was formally used to manufacture ferrovanadium,
ferrocolumbium, and ferrotitanium (grainal) alloys and other vanadium
products. A byproduct of the ferrocolumbium production is a slag contaminated
with radionuclides. The source of the radioactivity is the columbium ore
feed, which contained licensable quantities of uranium and thorium.
Ferrocolumbium alloys are no longer produced at the site; ferrovanadium alloys
and other vanadium products are still produced at the site. The source of the
radioactivity within the grainal slag is believed to be primarily zirconium
sands used in the production feed.

Both radioactive and non-radioactive slag is stockpiled in two large piles on
the site. Slag was segregated based upon alloy production. The bulk of the
ferrocolumbium slag was stockpiled in the smaller of the two piles, referred
to as the East pile. Most af the radioactivity within the larger of the two
piles (i.e., the West pile) is derived from slag and soil debris excavated
from around the site and placed on the less radioactive ferrovar.adium slag.
Most of the grainal slag is believed to have been placed on the East pile.
The West pile is currently partially covered (i.e., 90% of the surface area)
with a three-foot clay cap. The East pile is presently uncovered.

The hypothetical licensee (i.e., for Site X) proposes to remediate the site by
leaving the contaminated slag on site and covering the two piles each with a
multi-layered cover.

Long-term human health effects will be assessed for two alternatives, for
,

oisposition of the radioactively contaminated slag; these are: (1) No action l

alternative - contril of the site is lost with no remediation taken to control
releases and (2) Relaases are controlled oy stabilization of the slag piles in
place. For both alternatives it will be assumed that the slag piles may
degrade in future times either by physical and/or chemical initiating events.
However, releases of radionuclides from Site X will be considered only if they
result from human and/or natural events that are likely and credible.
Preliminary analyses will be somewhat bounding in nature, given the limited
information available on the site. These analyses will help identify
important data needs and design features.

ALTERNATIVE: ON-SITE STABILIZATION

For the post-remediation period, but before the loss of institutional control
(for times less than 100 years), off-site exposures may occur at one or more
receptor locatior: in the regional area outside the areas controlled by the
operator of Site X, [ nominally within a radius of 50 miles (80.5 Km) of the ,

release site). For the post-remediation period, and after loss of
;
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Table 1. Physical dimensions of slag piles at Site X.

West Pile East Pile
(elliptical (rectangular
footprint) footprint) |

Orientation of 120* O'
Major Axis (Longest
Side)
a 130 m 130 m

b 75 m 80 m |
!

z 2 1

Area 31 800 m 10 649 m

2Mass of 382 424 000 kg 46 811 000 kg
2Contamination

3Contamination 200 000 m' 24 000 m
Volume'

' Based upon numbers an the PTI Remedial Investigation / Feasibility Study.
8 Value includes only the original slag and the excavated slag and the excavated soil from the 1989
deconna s s s oning activities.

* Appro::1 mate v al. es based upon the f aciltty des 16n.

Concentrations of uranium-238, thorium-23T and radium-226 within the slag and
waste materials have been measured from c~re samples taken from the two piles.
In addition, protactinium-231, thorium-22/, and radium-223 concentrations have
been measured in individual slag samples located off site. Based upon the
average of these values and the assumption of secular equilibrium, the
following tables show the radionuclide concentrations that will be assumed for
the analyses.

4
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.

3 Table 2. Radionuclide concentrations within the West pile.

Radionuclide West Pile West Pile Weighted i
'

1 (Original Slag) (Excavated Average
' Slag +

Soil)
pCi/g' Ci pCi/g Ci' pCi/g Ci2 3

;

Th-232; Ra-228; Ac-228; 3.9 1.0 41.9 5.3 16.5 6.3 !.

|

Th-p28;Ra-224;Rn--

220 ; Po-216; Pb-212;
Bi-212; Po-212: T1-208 i

4 !

! U-238; Th-234; Pa-234- 4.5 1.15 54 4 6.9 21 8
$U-234; Th-230; Rn-222 ;

; Po-218; Pb-214; Bi-214;
j Po-214; Pb-210; Bi-210;
; Po-210
i

Ra-226' 2.4 0.6 42 5.3 15.5 5.9 |
,

,

Pa-231 4.9 1.25 4.9 0.6 4.9 1.9
4

' Th-227 3.3 0.85 3.3 0.4 3.3 1.3

Ra-223 5.2 1.35 5.2 0.7 5.2 2.1<

I
J
i * Based upon measurements for Th-232 and U-238 in table 16 of PTI Remedial Investigation / Feasibility Study

and on the sample measurements for the off-site slag material (ORISE letter - Preliminary Results for the
Foote Mineral off-site Locations, Cambridge. Ohto) Secular equt11braum is assumed.
s Based upon secular equalabrium arguments. Values listed are for each isotope and are based upon 282,000

} short tons of orsganal slag maternal (ENSR West Pile Decons,issioning Plan). The concentrations are based
; upon sample measurements lasted an table 18 of the PT! Ae +dtal Investigation /Teastbality Study.

' Based upon wetanted averages ar.d sampla measurements f:. Th-232 and U-238 from the excavated material (P!!
| Remedial Invest..gation/FeastD11.ty Study) and on the sar. .e measurements for the off-stte slag material
{ (ORISE letter - Preliminary Results for the Foote Minerai off-site Locations. Cambridge, Ohio), Secular

equiltbrium as assumed.
,

Based upon secular equilibrium arguments. Values listed are for each 1sotope and are based upon 139.550* *

short tons of excavated material (ENSR West Pile Deccannassioning Plan). The concentrations are based upon
| sample measurements listed in table 18 of the PTI Remedsel Investigation /Feastbility Study and does not

include any material that may be added from off-site.*

Radon will diffuse out of the slag pale more rapidly than the other radionucindes will leech out of the ]*
4

slag pile and will not be at secular equalibrium with the other isotopes of the decay chann.
'

,

* Based on ENSR 1990 report.

i
,

.

i
i
4

.
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Table 3. Radionuclide concentrations within the East pile.

I
Radionuclide East Pile East Pile Weighted

(Original Slag) (Grainal slag) Average

2 3 #pCi/g' Ci pCi/9 Ci' pCf/g Ci

Th-232; Ra-228; Ac-228; 4.3 0.2 4.0 .025 4.25 0.2

Th-|;28; Ra-224; Rn-220 Po-216; Pb-212;
81-212; Po-212; T1-208

u-238; Th-234; Pa-234- 24.1 1.0 18.9 0.12 23.4 1.1
#U-234; Th-230; Rn-222 ;

Po-218; Pb-214; Bi-214;
Po-214; Pb-210; Bi-210;
Po-210

R a-226'' 66 2.7 27.8 0.2 60.9 2.85

Pa-231 4.9 0.2 4.9 .031 4.9 .23

Th-227 3.3 0.13 3.3 0.02 3.3 0.15

Ra-223 5.2 0.21 5.2 0.03 5.2 0.24

Based upon measurements for Th-232 and U-238 in table la of PTI Remedial Investagstion/ Feasibility Study.8

The numbers for Pa-231, Th-227, and Ra-223 are based upon the sample measurements for the off-site slag
material (ORISE letter - Preliminary Results for the Foote Mineral Off-site Locations, Cambridge, Ohio).
Secular equilibrium as assumed.
8 Based upon secu'.ar equ111brava arguments. Values list, are for each isotope and are based upon 44,700
tons of original slag material (PT! Remedaal Investigat; 1/Teasibiltty Study, p. 19). The concentrations

are based upon sample measur*_.nents listed an table 18 o the PT1 Remedial Investigation /Teastbality Study.
Based upon measurements for Th-232 and U-238 an table 18 of PTI Remedial Investigation / Feasibility Study.8

It is assumed that the grainal slag was not used for backfilling on-site and was not taken off site. The
numbers for Pa-231. Th-227, and Ra-223 are based upon the sample measurements for the of f-site slag material
(ORISE letter - Preltmanary Results for the Foote Mineral Off-site Locations, Cambridge, Ohio). Secular
equilibrium is assumed.
* Based upon secular equilibrium arguments. Values listed are for each isotope and are based upon 6900 tons
of grainal pile material Added to the East pile in the 1989 deceasnissioning activities (PTI Remedial
Investigation / Feasibility Study). The concentrations are based upon sample measurements listed in table 18
of the PTI Remedial Investigation / Feasibility Study.
* Redon will diffuse out of the slag pile more rapidly than the other radionuclides will leech out of the
slag pile and will not be at secular equilibrium with the other isotopes of the decay chain.
* Based upon the ENSR 1990 report.

The total number of curies estimated for each pile is based upon an estimated
tonnage of waste material, as follows: 282,000 tons of slag in the original
West pile, 139,550 tons of excavated slag and soil material added to the West
pile, 44,700 tons of slag in the original East pile, and 6,900 tons of grainal
slag added to the East pile. The weighted average concentrations and
inventories are also based upon these tonnage.

6
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Tables 2 and 3 show that, with the assumption of secular equilibrium, slightly
more than 200 curies is assumed to be disposed within the two piles. Over 90%
of the activity is assumed to be present in the West pile. The East pile has
greater concentrations of radionuclides within the Ra-226 and U-238 series,
but a much smaller mass than the West pile. |

1

Estimated releases of radionuclides are based upon assuming either solubility- |'

controlled or diffusive-controlled release. Thorium and uranium are assumed
,

to be solubility-controlled. Their releases are estimated based upon an'

assumed solubility limit, the influx of water into the piles, and an assumed
size fraction of slag within the piles. The thorium isotopes are assumed to

3
haveasolubilitylimitof6.09E-p9g/cm and the uranium isotopes a
solubility limit of 5.30E-09 g/cm . The influx of water is assumed to be 1.2
inches / year (3 cm/yr) for the covered case and 19.7 inches / year (50 cm/yr) for
the uncovered case (or degraded cover). The other radionuclides (i.e.,

besidesthethoriumanduraniumisotopes)arpassumedtobereleasedthrough
This diffusion rate is baseddiffusion, at a diffusion rate of 1.4E-09 cm /s.

upon leaching data from similar slag at another site. As with the solubility- !
'

controlled releases, the diffusive-controlled releases is assumed to vary by
assumed class sizes of slag within the piles. For both the solubility- and
diffusive-controlled releases, the size fractions of slag within the piles
assumed are shown in Table 4:

"#'"" ' "I "" "
Conceptualization of the problem

0.05 0.10
Air, ground water, and surface water 0.50 0.15
flow provide the principal 7.62 0.50
environmental pathways of contaminant 15.20 0.25
migration away from the two piles.

mas

T ble 4. Size fraction of slag
Air a <sumed for source term analysis.

Wind data in the region show that the
predominant wind direction is to the northeast, at roughly 4.5 mph (2 m/s).'

The nearest receptor location, for the air pathway, while control of the site
is maintained, is roughly 675 feet (205.74 m), northeast of the West pile.
This is at the site boundary. For purposes of the analyses, the probability
that wind blows to the receptor location will be based on regional joint

,

frequency data. The nearest population centers that will be considered are
Cambridge (pop. = 12,500) and Byesville (pop. = 3,500). The population center
for Cambridge is roughly 2 miles (3.22 Km) northwest of the West pile, while
the population center for Byesville is roughly 2 miles (3.22 Km) southeast of
the West pile.

The mean annual precipitation in the Site X area is 39 inches / year (0.991
m/y). Estimated evapotranspiration at the site is 29 inches / year (0.74 m/y),
which is roughly 75% of the annual precipitation.

7



DRAFT - March 29,1995

Because of the nature of the slag (i.e., occurring primarily as large, heavy
aggregates), the primary concern with air transport should be migration of
gases from within the piles. From the inventory information, the only gas
that is likely to be released from the piles is radon.

When control of the site is lost, it is reasonable to assume that someone will
reside on site; therefore, health effects will be based only upon radon
emanation rates and no transport analysis will be performed.

Ground water

The bedrock beneath the site is predominantly shales intermingled with thin
sandstone units. Above the bedrock is valley-fill alluvial, lacustrine, and
palustrine deposits consisting of clays, sandy-silty clays, and silty-clayey
sands. At the site, the unconsolidated materials contain a wate table
aquifer. The bedrock is believed to contain a partially confined aquifer that
is separated f rom the unconsolidated water-table aquifer.

Although residents in Cambridge and Byesville receive municipal water, there
are domestic wells in the vicinity of the site. The nearest domestic well,
down gradient from the site, is approximately 1000 feet (305 m) west of the
western site boundary. Because productive domstic wells are located in
proximity to the site, the ground water transport. pathway should be considered
in the analysis. Information on wells within the region show that most
domestic wells withdraw water from the bedrock aquifer. These wells are
typically 50-100 feet (15.24-30 9 m) deep, with screens covering the bottom
10-20 feet (3.05-6.1 m) section.

For purposes of the analyses, it will be assumed that all contaminant
migration is limited to just the upper, unconsolidated water-table aquifer;
this assumption should be appropriate if it is established that the bedrock
aquifer is reasonably well confined. irawdown calculations indicate the
water-t.ble aquifer can sustain a dor tic well providing water to a

sybsistencefarmoffourpeople,withanassumedwaterneedo.620gpd(2.35
m /d).

Ground water in the water-table aquifer flows predominantly to the west,
toward Chapman Run, at a rate of roughly 1.5E-02 ft/d (0.46 m/d). Figure 1
shows a conceptualization of the ground-water system that will be used in the
analysis,

it is assumed that local rainfall recharges the ground-water system, at about
IE-3 ft/d (2.9E-4 m/d) and that ground-water discharges to nearby streams.
The recharge estimate was calculated using the HELP ver. 2.05 computer code,
using 20 years of simulated weather data based on the Columbus weather
station. The soil hydraulic conductivity is based on soil permeability tests
performed on soil cores around the site; the lab values were arbitrarily
multiplied by a factor of 100 to adjust for field conditions. The saturated
hydraulic conductivity and hydraulic gradient of the ground-water system is

8
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Infiltration
0.001 ft/ day

Land surface

Y River K=4.26E-3 ft/d (4.26E-4,4.26E-2)"

n = 0.4675
to'

Vadose none*

. -__ .....___ __ .... .___..___.-_...__......

a

Kel st/d (0.1,10]'

l 0.003;

4 o' n * 0.4 5
n e * 0.2

,

i

Unconsolidated sculter

Bedrock (shale,sendstone)

j

Not * cale
r

Figure 1. Conceptualization of the ground-water system for Site X
(cross-sectional perspective).

based on data from wells, at the site The porosity values are taken from
literature far similar geologic medi'...

When site control is assumed to be maintained, two receptor locations will be
evaluated, one for each of the two piles. The hypothetical well locations for
these receptors are shown in figure 2. The effects from the use of each well
will be viewed as independent and exclusive of the effects from the other
well; that is, an off-site resident will be assumed to use only one of the
wells for the analysis involving that particular well.

The nearest municipal wells are roughly 1.5 miles (2.4 Km) southwest of the
site. These wells supply water to approximately 3000 people, in Byesville.
Assessment of contaminants reaching these wells will be made only if it is
determined that significant concentrations will reach the nearby hypothetical
domestic wells. Since the hypothetical domestic wells are closer to the site,
presumably concentrations and resulting impacts to members of the public will
be greater, at the hypothetical wells, than for the municipal well use.

9
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Site Boundary
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Figure 2. Receptor well locations.

When site control is assumed to be lost, the receptor well will be assumed to
be located on site. Therefore, under this scenario, no ground-water transport
analysis will be performed.

_
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Surface water

Drainage onto and off the site is west and north to Chapman Run. Chapman Run

joins Wills Creek roughly one mile north of the site. Flow information on
Chapman Run is unavailable; however, the discharge is believed to be between

310 and 100 cubic feet per second (cfs) {0.3 to 3 m /s). Wills Creek has a
3mean annual discharge of roughly 545 cfs (15 m /s).

The City of Cambridge water reservoir is located about 1.5 miles (2.4 Km)
north of the site, and is taken from Wills Creek. This would be the likely

point of entry into a municipal water system for contamination originating
from the site. The Cambridge water system supplies water to about 17,500
people.

1

There are a number of drainage ditches and swales, tributaries, and wetlands
on the site which controls surface water runoff. Two of these drainage ,

systems are of primary concern in terms of contaminant transport. |

A tributary to Chapman Run, along the western site boundary, receives water
from a wetland that abuts the northwestern edge of the East pile. Water in
this tributary flows north, along the western edge of the West pile and
discharges into Chapman Run, near the site boundary. Conceivably particulates
and/or dissolved contaminants from both piles could be transported along this
drainage route. One potential surface-water receptor location would be at the
point where chis drainage channel discharges into Chapman Run, immediately
west of the site boundary. There are no flow data available fcr this drainage

l. Flow rates will be arbitrarily assumed to be 1 to 10 cfs (0.03 to
channp/ s) .The channel is assumed to be 0.5 to 5 ft (0.15 to 1.5 m) depth and0.3 m
30 to 40 ft (9 to 12 m) across, based on topographic maps.

Another on-site drainage system which could transport contaminants is located
immediately north of the West pile. A tr butary to Chapman Run drains a
wetland system, which abuts the northern edge of the West pile. Flow rates
and channel dimensions will be the same os those above, for the other
tributary. A receptor location for this drainage system will be at the point
where Chapman Run leaves the site boundary.

Assessment of potential impacts to the City of Cambridge surface-water intake
will not be made unless it is determined that significant impacts are likely
to occur at the two receptor locations immediately off the site boundary.
Because of the farther distance and greater streamflow, it is anticipated that
concentrations at the city intake will be significantly less than those at the
two nearby receptor locations.
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DRAM
Long-term Human Health Effectsfor On-site Resident - Site X

Approach

An assessment is made of long-term human heal;h effects to someone residing on
Site X. It is assumed that a self-subsister.ce residential farmer is located
on top of the West pile. Since the West pile is the larger of the two piles
and is presently covered, it is believed to be more credible to assume that
someone will reside on the West pile as opposed to the East pile. Because
current information on the site provide no indication of hazardous chemicals
being present within the piles, only effects from radionuclides are
considered. An analysis to look at impacts to an individual residing off site
is provided as a separate analysis.

RESRAD version 5.41 is used to estimate doses to the on-site residential
farmer. Since we are looking at effects to an on-site resident, we are
assuming that site control has bo a lost; that is, there is no restriction to
site access. The proposed dose standard for decommissioning involving
restricted release is 100 mrem once site control is lost. Two cases are
considered to assess whether this proposed standard would be exceeded; namely,
the pile being uncovered and the pile being covered with a 1.2 meter thick
cover. The case involving the covered pile is to look at a situation where
either the existing cover (i.e., under the no-action alternative) or a new
cover (i.e., under the in-situ stabilization alternative) has degraded to a

.

point of being ineffective in inhibiting the influx of water or exflux of
radon. Without active maintance, it is rosonable to assume that at some
point in time a cover under either alterrstive may degrade to such a point.
The covered scenario is used to look at the possible benefits of assuming
either active maintance of the cover or design of a cover to be effective
throughout the compliance period.

Radionuclides included in the analysis are U-238 and Th-232 and their
progenies. Further, Pa-231 and several o' its progenies are assumed to be
present in the pile. Initial concentrat%ns of the principal radionuclides
are developed and described in the problem description document for Site X.
RESRAD only requires initial concentrations for radionuclides with a half-life
greater than 0.5 year; progenies associated with these radionuclides are
assumed to be present and in secular equilibrium. The radiological
concentrations used in the analyses are shown in Table 1.

Estimated release rates of radionuclides from the slag pile were determined as
part of an auxiliary source term analysis. Distribution coefficients (K )g
used in RESRAD to estimate source release rates are adjusted so that the
calculated leach fractions for each radionuclide agree with the estimated
leach fraction from the auxiliary source term analysis. Estimated release
rates for Ra-228 and Pb-210, from the auxiliary source term analysis, appeared
to be questionably high; therefore, default K values for these twog
radionuclides are used in the analysis. The computer code used in the
auxiliary source term analysis is currently being evaluated; if it is
determined that the estimated release rates for Ra-228 and Pb-210 are
reasonable, then the RESRAD analysis will be redone using the higher release
rates. In the auxiliary source term analysis, no release estimates were made

!
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for Ac-227 (a daughter of Pa-231), so
again a default K is used.d ,

'

Radionuclide Initial Conc.
(DCi/Q1 |

Site related information is used, !

whenever possible, in defining Pa-231 4.9
parameters. Default parameters are Pb-210 21.0
used whenever site specific Ra-226 15.5 ,

'information is unavailable. The Ra-228 16.5
site-related parameters used in the Th-223 16.5
analyses are listed in Appendix A. Th-230 21.0

Th-232 16.5
K values for transport through the U-234 21.0d
unsaturated and saturated zones are U-238 21.0
taken from the literature.
Currently, there is minimal site
information to estimate defendable K
values. It is known that the soils Table 1. Initial concentration of
and geologic medium comprising the radionuclides used in RESRC.
unsaturated and saturated zones is
mostly clays and silty clays. Further, water quality data indicate the ground
water is slightly basic (primarily around the piles) to slightly acidic.
Selection of K values for the analyses are based, where possible, on
materials (i.e,., silts and clays) and conditions (near neutral pH) to be
similar to what is known about the site. Because very little information is
available on materials at the site (e.g., mineralogy, chemistry, etc.), a
safety factor is used to reduce the values obtained from the literature. An
arbitrary safety factor of 10 or 100 is used depending upon the level of
confidence in the literature value. Table 3 provides a listing of K valuesd
assumed for the unsaturated and saturated zones, in the RESRAD analyses.

Findings

Results from the two analyses are inclub i in Appendices B and C; that is, for
the uncovered and covered case respectiuly. Obviously, there is considerable
uncertainty in the estimated doses, due to the large number of parameters that
have to be considered and the limited information available for the site.
However, several general observations can be made from these analyses.

The peak dose for the uncovered case is roughly 1100 mrem, which occurs in
slightly over 800 years. Roughly 47% of the peak dose is attributable to the
water dependent pathways. Most of the water-dependent dose, which is mostly
from drinking water, is due to three radionuclides: Ra-226, Pa-231, and Th-
230. These radionuclides should be the primary radionuclides considered in
evaluating impacts to off-site individual, when considering water transport
pathways. Existing site information, although somewhat limited, tend to
indicate that the ground-water and surface-water do not have significant
concentrations of radionuclides. Therefore, our estimated release rates may
be too high. It may be also possible that contaminants are being retarded in
the unsaturated zone. Additional site information on the concentration of
radionuclides (e.g., radium and protactinium) within the soils and surrounding
ground-water system will help in determining whether refinements are needed in
the release estimates. If the water-dependent exposure is eliminated (through
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LEACH FRACTION (yr")
Radionuclide FL used in RESRAD R_ESRAD AUN. AN AI..

Pa 231 1.276 E - 2 2 E-4 1. 5 E-4

Pb-210 IE-2 2 5E-4 ' E -2

Ra 226 1. 721 E - | ' iE 3 IE-3

Ra 228 7E + 1 4E-4 3E-2,

Th-228 I E + 10 2. 5 E- 12 0.0

Th-230 1 E + 10 2.5E-12 2E-13

Tb-232 3.61E + 7 7E-10 5 E-10

U-234 I E + 10 2.5 E-12 8E-13

U-238 1."'4 E + 8 IE-10 IE-lo
Ac 22' 2E+1 1.25 E-3 -

Table 2.Distributioncoefficientsusr': in RESRAD for estimating .acionuclide
releases,

for example better source release informat 3n and:or information to support
greater retardation within the unsaturated com). It may be still difficult
without some type of engineered-features to meet the 100 mrem year standard,
once site control is lost.

The key rad +onucl! des contriou*?na *e :se for *ne water 'ndependent patnnays.

are Th-232, Ra-226, Th-230, and Pa-23. i: may t>e possi:'le to reduce or
eliminate the dose attributable to Pa _31. if it is found to be either absence
or at negligible concentration: w"U *ne riles. However. even with *.he
elimination of Pa-23. e: con:- - .: rse :rie aate ;+p .Nen t wa n a , -

100 rrrem/ year limit maj still be -maea due to Ra-226. Th-230. and in-23
doses frv11 the ground, radon, and pla *s. Confirmation of concentrations of

ne 01'es. ': eeded s'nceTh-232, a-226. In-230. and Pa-231 -*

they may greatly affect estimated 00:

For the covered case the peak dose is not achieved during the 5000 year
simulation period. At year 5000, the calculated dose is 0.7 rem / year. The
100 mrem / year standard is exceeded bef:re 1000 years because of the exflux of
radon from the pile.

These analyses show that for both alternatives (i.e., stabilization in place
and no-action), the 100 mrem standard may be exr'eded once site control is
lost. Under the stabilization in place altern it may be possible to,

ensure compliance with the 100 mrem / year stando. during the 1000 year
compliance period, through the design of the cover. For example the figures
in Appendix D show that the standard could be met during the 1000 year
compliance period. These figures are from an analysis where it is assumed
that the cover has an erosion rate of 2.8E-05 m/y and a saturated hydraulic
conductivit) less s.an . 0E-07 cm s. The health e"ect s 'or an off-siter
resident (a separate analysis) wil' deTonstrate the vlabi'ity of the two
alternatives. ' sf'ective access to *ne site is assumed.
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Radionuclide IL (L/lG4 Spurce

Actimum 20 Salt and clay m Thibault et. al.1990. safety Letor of 100.

Lead 350 Soil D (20% clay, pH = 7.5-8.0 orgame content = 2.5 9. j
CEC = 16) in Thibault et. al,1990, safety factor of 10. |

|

Protactinium 23 Silt and clay in Thibault et. al,1990, safety factor of 100.

Radium 50 A!berta clay (pH = 7.8, organic content = 0.81 %, CACO 3

content = 5.2%). safety factor of 10.

Thorium 10 Assumed (not much thorium is expected to be released from'

the source; therefore, not much consideration is given to
holdm : up ts transport).

Uramum 45 Silty Ivam J6% clay pH = 7.0. CEC = 281 m Taibault et.
al.1990. safety factor of 10.

Table 3. Distribution coefficients assumed for the unsaturated and saturated
zones, in RESRAD analyses.

|
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APPENDIX A - RESRAD INPUT PARAMETERS

.
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UNCOVERED CASE
-

PARAMETER VALUE SOURCE

Area of contaminated zone (m ) 31,800 SMC,19932

Thickness of contaminated zone (m) 4.57 PTl Draft Work Plan
Length parallel to aquifer flow (m) 133 Problem description document
Density of contaminated mat'l. (g/cm') 2.61 Problem description document
Contaminated zone total porosity 0.51 M.Thaggard - estimate for coarse gravel
Contammated zone effective porosity 0.21 RESRAD (Table E.7, coarse gravel)
Contaminated zone hydr. conductivity (m/yr) 5.9E + 05 M.Thaggard - estimate for coarse gravel
Evapotranspiration coefficient 0.64 Calculated from equation E.4
Precipitation (m/yr) 0.991 Problem description document
irrigation (m/yr) 0.23 M.Thaggard - water use estimate
Runoff coefficient 0.4 RESRAD (Table E.1)
Density of saturated zone (g/cm') 1.6 Freeze and Cherry,1979 (p.405)
Saturated zone total ponwity 0.42 RESRAD (Table E.7, silt)
Saturated zone hydr. conductivity (m/yr) 1.13E+ 02 Problem description document
Saturated zone hydr. gradient 0.003 Problem description document
Saturated zone b parameter 7.75 RESRAD (Table E.2, silty clay loam) *

Well pump intake depth (m below water table) 3.05 Problem description document
Well pumping rate (m'/yr) 8.574E+ 02 M. Thaggard - w. ster use estimate
Unsaturated zone thickness (m) 3.05 Problem description document
Unsaturated zone soil density (g/cm') 1.6 Freeze and Cherry,1979 (p.405)
Unsaturated zone total porosity 0.4675 IIELP ver. 2.05 Manual (silty clay)
Unsaturated zone svil-specific h parameter 10.40 RESRAD (Table E.2, silty clay)
Unsaturated zom h,dr. conductivi y (m/yr) 0.475 Problem description document jt

Inhalation rate (m'/yr) 1.05E + 04 R. Neel ;

Mass loading for inhalation (g/m') 1.0E-04 R. Neel
0.2 R. Neel |Fraction of time spent outdoors (on site) -

Fruit, veg. and grain consumption (kglyr) 166 R. Neel (produce) 1

Leafy veg. consumption (kglyr) 1I R. Neel
,

Milk consumption (L/yr) 100 R. Neel j
Meat and poultry consumption (kglyr) 68 R. Neel
Fish consumption (kglyr) 10 R. Neel (aquatic)
Other seafood consumption (kglyr) 0 M.Thaggard-assumed based on site
Soil ingestion (glyr) 73 R. Neel
Drinking water intake (L/yr) 730 R. Neel
Livestock fodder intake for meat (kg/ day) 44 R. Neel
Livestock fodder intake for milk (kg/ day) 67 R. Neel
Livestock water intake for milk (L/ day) 60 R. Neel
Depth of roots (m) 0.25 M.Thaggard - infiltration analysis
Storage time for leafy veg. (days) 14 R. Neel (crops)
Storage time for milk 3 R. Neel
Storage time for meat and poultry 6 R. Neel
Storage time for fish I R. Neel (aquatic)
Storage time for livestock fodder 90 P.. Neel l

'

Radon diffusion coeff. in contam, area (m/s) 6.3E-06 ENSR,1983

Emanating power of Rn-222 gas 0.02 ENSR.1983
Emanating power of Rn-220 gas 0.02 ENSR,1983

i

)
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l

! COVERED CASE'
.

PARAMETER VALUE SOURCE j

Cover depth (m) 1.22 SMC,1993 )
| Density of cover material (g/cm') 1.73 SMC.1993 l

|
Cover depth erosion rate (m/yr) 2.79E-04 SMC,1993 j
Evapotranspiration coenicient 0.95 Calculated from Equation E.4i

Runon coenicient 0.6 M.Thaggard estimate !

Inhalation shielding factor 0.2 M.Thaggard estimate (half of default) |

External gamma shielding factor 0.35 M.Thaggard - estimate (half of default)

|

|

|

|

|

l

,

l

.

t

|

,

'All other parameters are the same as those used for the covered case.
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44444444444444444s444444664ddd4444644444446444444444444444464444444464644444666d44444666644466644444444446
A-1 * Gromd exterratt eersne, volune DCF's, (mrem /yr)/(pci/cm"3): * * *

A1 * Ac 227+D , soll density = 1.0 g/ce"3 ' 2.760E+00 * 2.760E+00 * DCF1( 1.1)
A1 * Ac-227+D , soi t density = 1.8 g/ca"3 * 1.520E+00 * 1.520E+00 * DCF1( 1,2)
A1 * * * *

A1 * Pa-231 , soil density = 1.C g/ce"3 .210E-01 ' 2.210E 01 * DCF1( 2.1)*

A1 * Pa 231 , soll densi- = 1.8 g/ca"3 210E 01 ' 1.210E 01 * DCF1( 2,2)*

41 e . . .

A1 * Pb 210+0 , soll density = 1.0 g/ce"3 * 4.870E 03 * 4.870E 03 * DCF1( 3,1)
41 * Pb-210+0 , soit density = 1.8 g/ca"3 * 2.310E 03 * 2.310E 03 ' DCF1( 3,2)
A.1 * . . .

A1 * Ra 226+0 , sof t density = 1.0 g/ce"3 ' 1.'550E+01 * 1.550E+01 * DCF1( 4,1)
A1 * Ra 226+0 , soll density = 1.8 g/ce"3 * 8.560E+00 ' 8.560E+00 ' DCF1( 4,2)
A1 * * * *

A1 * Ra 228+0 , soll density = 1.0 g/cs"3 * 8.180E+00 * 8.180E+00 ' DCF1( 5,1)
~

A1 * RP226+0 , soll density = 1.8 g/cm"3 * 4.510E+00 * 4.510E+00 * DCF1( 5,2)
A1 * * * *

A-1 * Th 228+0 , sof t density = 1.0 g/ce"3 * 1.330E+01 * 1.330E+01 * DCF1( 6,1)
A1 * Th 228+0 , soit density = 1.8 g/ce"3 * 7.360E+00 ' 7.360E+00 * DCF1( 6,2)
A1 ' ~* * *

A1 * Th-230 , soit density = 1.0 g/cs"3 ' 2.110E 03 * 2.110E 03 * DCF1( 7,1)
A1 * Th 230 , soll density = 1.8 g/cm**3 * 1.030E-03 * 1.030E 03 * DCF1( 7,2)
a.1 e . . .

A1 * Th 232 , soit density = 1.0 g/cm"3 ' 1.350E 03 * 1.350E-03 * DCF1( 8,1)
A1 * Th 232 , soll density = 1.8 g/ce"3 * 6.040E 04 ' 6.040E 04 ' DCF1( 8,2)

. . . .4..
A l 234 , soll density = 1.0 g/cm**3 * 1.580E 03 * 1.580E 03 * DCF1( 9,1'
A- 0 234 , soll density = 1.8 g/ce"3 * 6.970E 04 * 6.970E-04 * DCF1( 9A.
g.3 e . . .

A1 * U-238+0 , soll density = 1.0 g/ca"3 * 1.270E 01 * 1.270E 01 * DCF1(10,1)
A1 * U 236+0 , sof t density = 1.8 g/ca"3 * 6.970E 02 * 6.970E 02 * DCF1(10,2)

. . . .
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A3 * Depth fact 1rs, ground o ttrnal gamma, dimensionless: * * *

A3 * Ac 227+D , soll density = 1.0 g/ce"3, thickness = .15 m * 7.900E-01 * 7.90'%01 * FD( 1,1,1)
A3 * Ac 22T+D , soll density = 1.0 g/ce"3, thickness = 0.5 m * 9.700E 01 * 9.700E 01 * FD( 1,2,1)

Ac 227+0 , soll density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 1,3,1)
Ac 227+D , soll density = 1.8 g/cm**3, thickness = .15 m * 9.100E 01 * 9.100E 01 * FD( 1,1,2).

A a" Ac-227+0 , soit density = 1.8 g/cm"3, thickness = 0.5 m ' 1.000E+00 * 1.000E+00 * FD( 1,2,2)
A3 * Ac 227+D , soit density = 1.8 g/ca"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 1,3,2)
A3 * * * *

A*3 * Pa 231 , soit density = 1.0 g/ce"3, thickness = .15 m * 7.900E-01 * 7.900E 01 * FD( 2,1,1)
A3 * Pa-231 , soit density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,1)
A3 * Pa-231 , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000f+00 * 1.000E+00 * FD( 2,3,1)
A-3 * Pa 231 , soit density = 1.8 g/ce"3, thickness = .15 m * 9.200E-01 * 9.200E 01 * FD( 2,1,2)
A3 * Pa 231 , soit density = 1.8 g/ca"3, thickness = 0.5 m 1.000E+00 * 1.000E+00 * FD( 2,2,2) I*

A3 * Pa 231 , sof t density = 1.8 g/ce"3, thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 2,3,2)*

A3 * * * *

1RE$aAD, Version 5.41 T Limit = 0.5 year 03/29/95 09:48 Page 3 I
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A3 * Pb 210+D , soit density - 1.0 g/ca"3, thickness = .15 m * 8.800E 01 * 8.800E-01 * FD( 3,1,1)
A3 * Pb-210+0 , soit density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3,2,1)
A3 * Pb 210+0 , soi t density = 1.0 g/ca"3, thickness = 1.0 m * 1.s00E+00 ' 1.000E+00 * FD( 3,3,1)
A3 * Pb-210+0 , soit density = 1.8 g/ce"3, thickness = .15 m * 9.700E-01 * 9.700E 01 * FD( 3,1,2)
A3 * PD 210+D , sof t density = 1.8 g/ca"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3,2,2)
A-3 * Pb 210+0 , sof t density = 1.8 g/ce"3, thickness = 1.0 m ' 1.000E+00 ' 1.000E+00 * FD( 3,3,2)
43 = . . .

A3 * Ra 226+0 , soll density = 1.0 g/cm"3, thickness = .15 m * 6.300E 01 * 6.300E 01 * FD( 4,1,1)
A# 'a 226+D , soit density = 1.0 g/cm"3, thickness = 0.5 m * 9.200E-01 ' 9.200E 01 * FD( 4,2,1) i
A e 226+D , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 4,3,1) i

A3 as 226+D , soit density = 1.8 g/cm"3, thickness = .15 m * 8.500E 01 * 8.500E 01 ' FD( 4,1,2)
A3 * Ra 226+D , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 4,2,2)
A3 * R2-226+D , soll density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 4,3,2)
43 = . . .

A3 * R2 228+0 , sof t density = 1.0 g/cm"3, thickness = .15 m * 6.8002 01 * 6.800E 01 * FD( 5,1,1)
;A3 * RP228+D , soll density = 1.0 g/ca"3, thickness = 0.5 m * 9.700E 01 * 9.700E 01 * FD( 5,2,1)

,

A3 * Ra-228+0 , soil . ansity = 1.0 g/ca"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 5,3,1),

A3 * Ra 228+0 , soil c ensity = 1.8 g/cm"3, thickness = .15 m * 8.500E 01 * 8.500E 01 * FD( 5,1,2J
A3 * Ra 228+0 , soit censity = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 5'2,2),

A-3 * Ra 228+0 , soit density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 5,3,2)
43 = . . .

'
A3 * Th 228+0 , soll density = 1.0 g/cs"3, thickness = .15 m * 6.100E 01 * 6.100E 01 * FD( 6,1,1)
A3 * Th 228+D , soit density = 1.0 g/ce"3, thickness = 0.5 m * 9.400E-01 * 9.400E 01 ' FD( 6,2,1)
A-3 * Th 228+0 ,'soll density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 6,3,1)
A3 * Th 228+0 , soll density = 1.8 g/ce"3, thickness = .15 m * 7.500E 01 ' 7.500E-01 * FD( 6,1,2)
A3 * Th 228+D , soit density = 1.8 g/ce"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 ' FD( 6,2,2)
43 * Th 228+0 , soit density = 1.8 g/ca"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 6,3,2)
A3 * * * *

,

A3 * Th-230 , soit density = 1.0 g/cs"3, thickness = .15 m * 9.300E 01 * 9.300E 01 * FD( 7,1,1)
A-3 * Th 230 , soll density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E* N * FD( 7,2,1)
A3 * Th-230 , soit density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 7,3,1)
A3 * Th 230 , soll density = 1.8 g/cm**3, thickness = .15 m * 1.000E+00 ' 1.000E+00 ' FD( 7,1,2)
A3 * Th 230 , soit density = 1.8 g/ca"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 7,2,2)
A3 * Th 230 , soit density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 7,3,2)

s

43 = . . .

A3 * Th 232 , sof t density = 1.0 g/cm"3, thickness = .15 m * 9.500E 01 * 9.500E 01 * FD( 8,1,1).

A3 * Th 232 , soll density - 9.6 gicm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 ' FD( 8,2,1)<

A- 4 232 , soi t dens s ty = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 8,3,1)
s

; b. -ih 232 , soit density i.o g/cm"3, thickness = .15 m * 1.000E+00 * 1.000E+00 ' FD( 8,1,2)
A3 * Th 232 , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 8,2,2)
A3 * Th 232 , soll density = 1.8 g/ce"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 8,3,2)
33 . . . .

A3 * U 234 , soit censity = 1.0 g/cm=*3, thickness = .15 m * 9.000E 01 * 9.000E 01 ' FD( 9,1,1)

a
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A3 * U 234 , soll donelty = 1.0 g/cm*23, thickness e 0.5 m * 1.000E+00 * 1.000E+00 * FD( 9,2,1)

A3 * U 234 , soll density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 9,3,1)

A* * U 234 , soll density = 1.8 g/ceF'3, thickness = .15 m * 1.000E+00 ' 1.000E+00 * FD( 9,1,2)

F 'J-234 , soll density = 1.8 g/ce"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 ' FD( 9,2,2)

A @234 , soit density = 1.8 g/ca"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 9,3,2)
* * .

A3 *
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A3 * U-23bD , soit density = 1.0 g/cm**3, thickness = .15 m * 7.800E-01 * 7.800E-01 * FD(10,1,1)

A-3 * U-238+0 , sof t density = 1.0 g/ceF*3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD(10,2,1)

A: * U-23be , soll donelty = 1.0 g/as**3, thickness = 1.0 m * 1.000E*JO * 1.000E+00 * FD(10,3,1)

A-3 * U-238+0 , soft density = 1.8 g/ceF*3, thickness = .15 m * 8.800E 01 * 8.800E 01 * FD(10,1,2)

A-3 * U-238+0 , soit density = 1.8 g/ceF*3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD(10,2,2)

A3 ' U-23be , soit density = 1.8 g/cm**3, thickness = 1.0 e ' 1.000E+00 * 1.000E+00 * FD(10,3,2)
= . . .

* * *81 * Dose conversion f actors foi i uution, mrom/pCI:
.700E+00 * 6.700E+00 * DCF2( 1)*81 * Ac 227+D

i.300E+00 * 1.300E+00 * DCF2( 2)*61 ' Pc-231
11 * Pb-2104 * 2.100E-02 * 2.100E 02 * DCF2( 3)
B1 * R2-226+0 * 7.900E 03 ' 7.900E 03 * DCF2( 4)

>

8-1 ' R2-228+D * 4.500E 03 * 4.500E 03 * DCF2( 5)
B1 * Th 228+D ' 3.100E 01 ' 3.100E 01 * DCF2( 6)
91 * Th 230 ' 3.2n0E-01 ' 3.200E 01 * DCF2( 7)

,

s1 * Th 232 * 1.600E+00 ' 1.600E+00 * DCF2( 8)

I-1 * U-234 * 1.300E-01 * 1.300E 01 * DCF2( 9)
8* 238+D * 1.200E 01 ' 1.200E 01 * DCF2(10)

. . .

* * *
01 Dose conversion f,.w. for ingestion, mram/pcit
D1 * Ae-227+0 ' 1.500E 02 * 1.500E 02 * DCF3( 1)
31 ' Pz-231 ' 1.100E 02 ' 1.100E 02 * DCF3( 2)
31 * Pb-2104 * 6.700E 03 * 6.700E 03 * DCF3( 3)

31 * R:n-226+D * 1.100E 03 ' 1.100E 03 * DCF3C 4)

D1 * Re 228+0 * 1.200E 03 * 1.200E 03 * DCF3( 5)

D-1 * Th-228+0 * 7.500E 04 * 7.500E 04 * DCF3( 6)

0-1 * Th 230 * 5.300E 04 * 5.300E 04 * DCF3( 7)

D1 * Th 232 * 2.800E 03 * 2.800E-03 * DCF3( 8)

D-1 * U 234 * 2.600E 04 ' 2.600E 04 ' DCF3( 9)
D1 * U 238+D * 2.500E 04 * 2.500E-04 * DCF3(10)

. . .=
* * *

D 34 * Food transfer factors:
D-34 * Ac-2274 , plant /soll concentration retto, dimensiontess * 2.5GJE 03 * 2.500E 03 * RTF( 1,1)

D-34 * Ac-227+0 , beef /tivestock intake ratio, (pC1/kg)/(PCl/d) * 2.000E 05 * 2.000E 05 * RTF( 1,2)
3 34 * Ac-2274 , mitk/tivestock intoke ratio, (pCf /L)/(pcl/d) * 2.000E-05 * 2.000E 05 * RTF( 1,3)

. . .
3 34 =
D 34 ' P -231 , plant /soll concentration ratio, dimensiontess * 1.000E-02 * 1.000E-02 * RTF( 2,1)

3 34 * P:-231 , beef / livestock intoke retto, (pC1/kg)/(pci/d) * 5.000E 03 * 5.000E 03 * RTF( 2,2)

3-34 * Po-231 , milk / livestock intake ratio, (pCl/L)/(pci/d) * 5.000E 06 * 5.000E 06 * RTF( 2,3)
. . .

3 34 e
3-34 * Fb-210+0 , plant /soit concentration ratio, dimensiontess * 1.000E 02 ' 1.000E 02 * RTF( 3,1)
3 34 * Ptr210+0 , beef /tivestock intoke retto, (pci/kg)/(pCl/d) * 8.000E-04 * 8.0WE 04 * RTF( 3,2)

3 34 * Pb-210+0 , milk / livestock intake ratio, (pci/L)/(pci/d) * 3.000E 04 * 3.000E 04 * RTF( 3,3)
. . .

3 34 e
>>34 * R2-226+D , plant /soit concentration ratio, dimensionless * 4.000E-02 * 4.000E 02 * RTF( 4,1)

33/ *e-226*D , beef / livestock intake retto, (pci/kg>/(pCl/d) * 1.000E 03 * 1.000E 03 * RTF( 4,2)

3' 2264 , milk / livestock intake retto, (pCl/L)/(pCf/d) * 1.000E 03 ' 1.000E 03 * RTF( 4,3)
' ' *

35-
3 34 * R2-2284 , plant /soll concentration ratio, dimensiontess * 4.000L-02 * 4.000E 02 * RTF( 5,1)
3 34 * Rs 228+0 , beef /tivestock intake ratio, (pci/kg)/(pCl/d) * 1.000E 03 * 1.000E 03 * RTF( 5,2)

> 3-34 * R:-229+0 , mitk/ livestock intake ratio, (pci/L)/(prf/d) * 1.000E-03 ' 1.000E-03 * RTF( 5,3)

4ESRAD, V2rsion 5.41 T Limit = 0.5 year 03/29/95 09:48 Page 5
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0 34 ' Th 228+D , plant /soit concentration ratio, dimensionless * 1.000E-03 ' 1.000E-03 * RTF( 6,1)
0 34 * Th 228+D , beef /tivestock intake ratio, (pci/kg)/(pCl/d) * 1.000E 04 * 1.000E 04 * RTF( 6,2)
D 34 * Th 228+D , milk / livestock Intake ratio, (pci/L)/(pCl/d) * 5.000E 06 * 5.000E 06 * RTF( 6,3) |

|p.34 e . . .

1

0-34 * Th 230 , plant /soit concentration ratio, dimensionless * 1.000E 03 ' 1.000E 03 ' RTF( 7,1) I

D 34 * Th 230 , beef /tivestock intake ratio, (pci/kg)/(pC1/d) * 1.000E-04 * 1.000E 04 * RTF( 7,2)
D 34 * Th 230 , milk / livestock intake ratio, (pci/L)/(pC1/d) * 5.000E 06 * 5.000E 06 * RTF( 7,3)
D 34 * * * *

D 34 * Th 232 , plant / soft concentration ratio, dimensionless * 1.000E-03 ' 1.000E 03 * RTF( 8,1)
0-34 * Th-232 , beef / livestock-intake ratio, (pCf/kg)/(pCf/d) * 1.000E 04 * 1.000E-04 * RTF( 8,2)
D 34 * Th 232 , milk /tivestock intake ratio, (pCf/L)/(pct /d) * 5.000E-06 * 5.000E 06 * RTF( 8,5)
p.54 e . . .

D 34 * U 234 , plant /sc,it concentration ratio, dimensionless * 2.500E 03 * 2.500E-03 ' RTF( 9,1) !

D 34 * U 234 , beef /tivestock intake ratio, (pCl/kg)/(pci/d) * 3.400E-04 * 3.400E 04 * RTF( 9,2)
1 34 * U 234 , milk /tivestock intake ratio, (pci/L)/(pcl/d) * n.000E 04 * 6.000E 04 ' RTF( 9,3)

,

34 e . . . ;

34 * U 238+D , plant / soft concentration ratio, dimensionless * 2.500E 03 * 2.500E 03 * RTF(10,1) I
ID 34 * U 238+D , beef / livestock intake ratio, (pCf/ke)/(pCl/d) * 3.400E 04 * 3.400E 04 * RTF(10,2)

D 34 * U 238+D , milk / Livestock intake ratio, (pci/L)/(pcl/d) * 6.000E 04 * 6.000E-04 * RTF(10,3)

05 * Bloaccumulation f actors, f resh water, L/ks: ' *

D5 * Ac-227+D , fish * 1.500E+01 * 1.500E+01 * BIDFAC( 1,1) !

D5 * Ac 227+0 , crustaces and motlusks * 1.000E+03 * 1.000E+03 * B10FAC( 1,2) I

p.$ e . . .

D- e 231 , fish ' 1.900E+01 ' 1.000E+01 ' B10Ft M 2 1) i

J- c-231 , crustacea and mollusks 1.100E+02 * 1.100E+02 * B10FAC( 2,2) i
*

'5 * * * * '

D5 * Pb 210+0 , fish * 3.000E+02 * 3.000E+02 * B10FAC( 3,1)
D-5 ' Pb 210+D , crusta:ea and mollusks * 1.000E+02 * 1.000E+02 * B10FAC( 3,2)
p.5 ' ' ' *

D5 ' Ra 226+0 , fish * 5.000E+01 * 5.000E+01 * BIDFAC( 4,1) j
D5 * R -226+D , crustacea and mollusks * 2.500E+02 * 2.500E+02 * B10FAC( 4,2)
p.$ e . . .

D5 * R: 228+0 , fish *Sa JE+01 * 5.000E+01 * B10FAC( 5,1)
D5 * R2-228+0 , crustacts and r t'. asks ' 2. s0E+02 * 2.500E+02 * EIDFAC( 5,2)
05 * * * *

D5 * Th-228+D , fish ' 1.'300E+02 * 1.000E+02 * B10FAC( 6,1
D-5 * Th-228+D , crustaces and mollusks * 5.000E+02 * 5.000E+02 * B10FAC( 6,2)
p.$ e . . .

D-5 * Th-230 , fish * 1.000E+02 * 1.000E+02 * BIDFAC( 7,1)
05 ' Th-230 , crustacea and mot tusks * 5.000E+02 * 5.000E+02 * B10FAC( 7,2)
p.$ e . . .

D5 * Th 232 , fish * 1.000E+02 ' 1.000E+02 * B10FAC( 8,1)
D5 * Th 232 , crustacea and mollusks * 5.000E+02 * 5.000E+02 * B10F AC( 8,2)
D-5 * * * *

D5 * U 234 , fish * 1.000E+01 ' 1.000E+01 * B10FAC( 9,1)
D 5 * U-ZS , crustacea and mollusks * 6.000E+01 * 6.000E+01 * BIDFAC( 9,2)
D5 * * * *

D5 * U 238+D , fish * 1.000E+01 ' 1.000E+01 * BIDFAC(10,1)
D5 * U-238+D , crustacea and mollusks * 6.000E+01 * 6.000E+01 * B10FAC(10,2)
eeeee0eeseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeveeeeeeeeeeeueeeeeeeeeeeeee
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* AREAa011 * Area of contaminated zone (m"2) * 3.180E+04 * 1.000E+04 * -



. - ._ . _ . . _ .

R011 * Thickness of contaminated zone (;:) * 4.570E+00 * 2.000E+00 * * THICK 0"-

R011 * Length parallel to acpifer flow (m) * 1.330E+02 * 1.000E+C2 * * LCZPAC-"

8" 1 * Basic radiation dose limit (arem/yr) * 1.000E+02 ' 3.000E+01 ' * BROL--

* Time since placement of material (yr) * 3.000E+01 * 0.000E+00 * ' TI~-

* Times for calculations (yr) * 3.100E+01 * 1.000E+00 * -- * TC 2)
R011 * Times for calculations (yr) * 4.100E+01 * 3.000E+00 * * T( 3)--

RO11 ' Times for calculations (yr) * 5.000E+01 ' 1.000E+01 * * Ti 4)~

.
R011 * Times for calculations (yr) * 1.000E+02 ' 3.000E+01 ' * f( 5)-~

"

Roll * Times for calculations (yr) * 5.000E+02 * 1.000E+02 * ' T( 6)-"
1

R011 * Times for caIculetions (yr) * 1.000E+03 * 3.000E+02 * --- * T( 7) l

R011 * Times for calculations (yr) * 1.500E+03 * 1.000E+03 * * T( 8)--*

3011 * Times for calculations (yr) ' 2.000E+03 * 3.000E+03 * * f( 9)--

R011 * Times foe calculations (yr) ' 5.000E+03 * 1.000E+04 * * f(10)--

e . . . +

R012 * Initial principal radionuclide (pci/g): Pa-231 * 4.900E+00 * D.000E+00 ' * S1( 2)-~

R012 * Initial principal radionuclide (pCl/g): Pb 210 * 2.100E+01 ' O.000E+00 * * $1C 3)--

R012 * Initial principal radionuclide (pCf/s): Ra-226 * 1.550E+01 * 0.000E+00 * * $1( 4)--

R012 * Initial principal radionuclide (pCl/g): Ra-228 * 1.650E+01 * 0.000E+00 * * $1( 5)~
,

R012 * Initial principal radionuclide (pCf/g): Th 228 * 1.650E+01 * 0.000E+00 * ' $1( 6)~

R012 * Initial principal radionuclide (pCf/s): Th 230 * 2.100E+01 ' O.000E+00 * ' $1( 7)~
3' R012 * Initial principal radionuclide (pCl/s): Th 232 * 1.650E+01 * 0.000E+00 * * S1( 8) !

--*

, P012 * Initial principal radionuclide (pC1/g): U 234 ' 2.100E+01 ' O.000E+00 ' * $1( 9)-~
' 4012 * Initial principal radionuclide (pci/s): U 238 * 2.100E+01 ' O.000E+00 * ' $1(10)---

R012 * Concentration in groundwater (pcl/L): Pa-231 * not used * 0.000E+00 * * W1( 2)~-

R012 ' concentration in groundwater (pci/L): Pb-210 * not used * 0.000E+00 * * W1( 3)~-

R012 * Concentration in groundwater (pci/L): Ra 226 * not used * 0.000E+00 * * WIC 4), --

R012 * Concentration in groundwater (pC1/L): Ra 228 * not used * 0.000E+00 * * W1( 5)--

R012 * Concentration in groundwater (PCI/L): Th 228 * not used * 0.000E+00 * ' W1C 6)~-

R012 * Concentration in groundwater (pci/L): Th 230 ' not used * 0.000E+00 * ' W1( 7)"-

R012 * Concentration in groundwater (pci/L): Th-232 * not used * 0.000E+00 * --- ' W1( 8)
'

RW * Concentration in grcmdwater (pCi/L): U-234 * not used * 0.000E+00 * ' W1( 9)-"

; Concentration in grourdwa er (pci/L): U-238 * not used * 0.000E+00 * * W1(10)--

u013 * Cover depth (m) * 0.000E+00 ' O.000E+00 * * COVER 0--

R013 * Density of cover material (g/cm**3) * not used * 1.000E+00 ' * DENSCV---

F013 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 * * VCV~

R013 ' Density of contaminated zone (g/cm"3) * 2.610E+00 * 1.500E+00 ' -- * DENSCZ
R013 ' Contaminated zone erosion rate (m/yr) * 0.000E*00 * 1.000E-03 * * VCZ~

! R013 * Contaminated zone total porosity * 5.100E 01 * 4.000E 01 ' ' TPCZ-~

R013 * Contaminated zone effective porosity ' 2.100E-01 * 2.000E-01 * ' EPCZ~

013 * Cor.taminated zone hydraulic conductivity (m/yr) ' 5.900E+05 * 1.000E+01 * * HCCZ--

r013 * Contaminated zone b parameter * 3.000E+00 * 5.300E+00 ' * BCZ-~

R013 * Ntsnidity in air (g/cm**3) ' not used * 8.000E+00 ' * HUMID~

R013 * Evapotranspiration coeffici t * 6.400E 01 * 5.000E 01 ' * EVAPTR~

R013 * Precipitation (m/yr) * 9.910E-01 * 1.000E+00 * * PRECIP"-

R013 * Irrigation (m/yr) ' 2.300E 01 * 2.000E-01 * * RI-~

R013 * Irrigation mode * overhead * overhead * * IDITCH~.

R013 * R moff coefficient * 4.000E 01 * 2.000E 01 * * RUN0FF--

, R013 * Watershad area for nearby stream or pond (m"2) * 1.000E+06 ' 1.000E+06 * ' WAREA-~
'

RD13 * Accuracy for water /soit computations * 1.000E-03 * 1.000E-03 * * EPS~

1RESRAD, Version 5.41 T" Limit = 0.5 year 03/29/95 09:48 Page 7
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RO14 * Density of saturated zone (g/cm"3) * 1.600E+00 * 1.500E+00 * ' DENSAQ~

R01fi ' Saturated zone total porosity * 4.200E 01 * 4.000E*01 ' * TPSZ~

P* * Saturated zone ef f utive po'.,+1ty * 2.000E 01 * 2.000E-01 * ' EPSZ--

Saturated zone hydraulic condactivity (m/yr) * 1.130E+02 * 1.000E+02 * ' MCSZ~-

k. * $;turated zone hydraulic gradient * 3.000E-03 * 2.000E 02 * ' HGWT-~

* BSZ |R014 * Saturated zone b parameter * 7.750E+00 * 5.300E+00 ' -~

* VVT |2014 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E 03 * --

IR014 * Well pump intake depth (a below water table) * 3.050E+00 * 1.000E+01 * * DWisVT~

* MODEL iR014 * Model: Nondispersion (NO) or Mass Balance (ms) * ND * ND * ".



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

* UWR01% * Welt pumping rate (m *3/yr) * 8.574E+02 * 2.500E+02 * --

. . . . .

' * NSF * Nuser of msaturated zone strata *1 '1 --

' M(1)Unsat. zone 1, thickness (m) ' 3.050E+00 * 4.000E+00 * --

' DENSU2(1)' Unset. zone 1, soit density (g/ce"3) * 1.600E+00 ' 1.500E+00 ' -
, _ -

R015 * Unsat. zone 1, total porosity * 4.675E-01 * 4.000E 01 * --- * TPU2(1)
* EPU2(1)R015 * Unsat. zone 1, effective porosity * 2.000E-01 * 2.000E 01 * -

* BUZ(1)ROIS * Unsat. zone 1, soil specific b parameter * 1.040E+01 * 5.300E+00 ' --

' NCU2(1)R015 * Unsat. zone 1, hydraulic conductivity (m/yr) * 4.750E-01 * 1.000E+01 * --

). . . . .

* * * *R016 * Distribution coefficients for Pa 231 1

' DCNUCCi 2) |R0la * Contaminated zone (es" 3/g) * 1.276E+02 * 5.000E+01 * -

R016 * Unsaturated zone 1 (ce" 3/g) * 2.300E+01 * 5.000E+01 * -- * DCNUCU( 2,1)

* DCNUCS( 2)R016 * Saturated zone (ce"3/g) * 2.300E+01 * 5.0')0E+01 * -

R016 * Leach rate (/yr) * b.000E+00 * 0.000E+00 * 1.950E 04 * ALEACH( 2)
R016 * Solt6ftity constant * 0.000E+00 ' O.000E+00 * not used * SOLUBK( 2) j

. . . . .

* ' ' *R016 ' Distribution coefficients for Pb-210
* DCNUCC( 3)A016 * Contaminated zone (cae*3/g) * 1.000E+02 * 1.000E+02 * ---

* DCNUCU( 3,1)R016 * Unsaturated zone 1 (ca"3/s) * 3.500E+02 * 1.000E+02 * -

R016 * Saturated zone (ca"3/s) ' 3.500E+02 * 1.000E+02 * --- * DCNUCS( 3)
E016 * Leach rate (/yr) * 0.000E+00 * 3.000E+00 * 2.488E 04 * ALEACM( 3)
F016 * Solubility constant * 0.000E+00 * 3.000!+00 ' not used * SOLUBK( 3)'

. . . . .

* * * *R016 * Distribution coefficients for Ra 226
l R016 * Contaminated zorie (ca"3/s) * 1.721E+01 * 7.000E+01 * * DCNUCC( 4)--

' DCNUCU( 4,1)R016 * Unsaturated zone 1 (ca"3/s) * 5.000E+01 * 7.000E+01 * -

i R016 * Saturated zone (ce"3/s) * 5.000E+01 * 7.000E+01 * * DCNUCS( 4) ,
--

R016 ' Leach rate (/yr) * 0.000E+00 * 0.000E+00 ' 1.443E 03 * ALEACM( 4)
R016 * Sot @ itity constrat * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 4)i

| . . . . .

! Distribution coefficiente for Re 228 * * * *'

| A Contaminated zone (ce"3/g) * 7.000E+01 * '.000E+01 * ' DCNUCC( 5)-

| RJ16 * Unsaturated zone 1 (re"3/g) * 5.000E+01 * * 000E+01 * * DCNUCU( 5,1)--
.

! R016 * Saturated Jone (em"3/s) * 5.000E+01 * 7.000E+01 * * DCNUCSC 5)--

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 3.553E-04 * ALEACH( 5)
R016 * Solubility cestant * 0.000E+00 * 0.0005+00 * not used * SOLUBK( 5)
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* * * *2016 * Distribution coef ficients for Th920

* DCNUCC( 6)R016 * Contaminated zone (ca" 3/g) * 1.000E+10 * 6.000E+04 * --

* DCNUCU( 6,1)R016 * Unsaturated zone 1 (ca"3/g) * 1.000E+01 * 6.000E+04 * --

R016 * Saturated zone (ca"3/g) * 1.000E+01 * 6.000E+04 * -- * DCNUCS( 6)

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ' 2.489E 12 * ALEACM( 6)

R016 * Sot @ility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 6)
. . . . .

* * * *RD16 * Distribution coefficients for Th-230
R016 * Contaminated zone (ce"3/g) * 1.000E+10 * 6.000E+04 * -- * DCNUCCC 7)

* DCNUCU( 7,1)R016 ' Unsaturated zone 1 (ce"3/g) * 1.000E+01 * 6.000E+04 * --

* DCNUCS( 7)R016 * Saturated zone (cm"3/g) * 1.000E+01 * 6.000E+04 * --

' R016 * Leach rate (/yr) ' O.000E+00 ' O.000E+00 * 2.489E 12 * ALEACH( 7)
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUSK( 7)

,

. . . . .
,

* * * *R016 * Distribution coefficients for Th 232
* DCNUCC( 8)

f P' Contaminated zone (ce"3/g) * 3.610E+07 * o.000E+04 * --

* DCNUCU( 8,1)I I Unsaturated zone 1 (en**3/g) * 1.000E+01 * 6.000E+04 * -

' DCNUCS( 8)haturated zone (ce"3/g) * 1.000E+01 * 6.000E+04 *R0iw * -

R016 * Leach rate (/yr) ' O.000E+00 * 0.000E+00 ' 6.894E-10 * ALEACH( 8)

R016 * Sot ellity constant * 0.000E+00 ' O.000E+00 * not used * SOLUBK( 8)
. . . . .

* * * *R016 ' Distribution coef ficients for U 234



'2016 * Contaminated zone (cm**3/c) * 1.000E+10 ' 5.000E+01 * * DCNUCC( 9)---

* DCNUCU( 9,1) |R016 * Unsaturated zone 1 (es"3/g) * 4.500E+01 * 5.000E+01 * -"

RW * Saturated zone (cm**3/g) ' 4.500E+01 ' 5.000E+01 * * DCNUCS( 9)---

Leach rate (/yr* * 0.000E+00 * 0.000E+00 ' 2.489E 12 * ALEACH( 9)
A Sot @ltity constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 9)

. . . . .

* * * 'R016 * Distribution coefficients for U 238
R016 * Contaminated zone (cm**3/g) * 1.740E+08 * 5.000E+01 * ' DCNUCC(10) ,

"-

* DCNUCU(10,1) |R016 * Unsaturated zone 1 (cm"3/g) * 4.500E+01 * 5.000E+01 * --

R016 * Saturated zone (ce"3/g) * 4.500E+01 * 5.000E+01 ' ' DCNUCS(10) l~

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.430E-10 * ALEACH(10)
R016 * Solubility constant ' O.000E+00 ' O.000E+00 * not used * SOLUBK(10)

. . . . .

R016 * Distribution coefficients for daughter Ac 227 * ' * *

E016 * Contaminated zone (ca"3/g) ' 2.000E+01 * 2.000E+01 ' * DCNUCCC 1)~

R016 * Unsaturated zone 1 (ca" 3/g) * 2.000E+01 ' 2.000E+01 * ' DCNUCU( 1,1)~

R016 * Saturated zone (cm**3/g) * 2.000E+01 * 2.000E+01 * * DCNUCS( 1)~

RD16 * Leach rate (/yr) ' O.000E+00 * 0.000E+00 * 1.242E 03 ' ALEACH( 1)
'R016 ' Sot ellity constant * 0.000E+00 ' O.000E+00 * not used * SOLUBKC 1)

e . . . .

R017 * Inhalation rate (m"3/yr) * 1.050E+06 * 8.400E+03 * * INNALR l--

2017 * Masa toeding for inhalation (c/m"3) ' 1.000E 04 * 2.000E 04 ' * MLINH~

R017 * Dilution length for airborne cbst, inhalation (m)' 3.000E+00 * 3.C00E+00 " * LM---

R017 * Exposure duration * 3.000E+01 * 3.000E+01 * * ED~

R017 * Shielding factor, inhalation * 4.000E 01 * 4.000E 01 * * SHF3"

R017 * Shielding f actor, external game * 7.000E 01 * 7.000E 01 * -- * SWF1
2017 * Fraction of time spent indoors * 5.000E 01 * 5.000E 01 * ' FIND-~

R017 * Fraction of time spent outdoors (on site) * 2.000E-01 * 2.500E-01 * * FOTD"

R017 * Shape factor, external ga ms * 1.000E+00 * 1.000E+00 * * FS1 |
~
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Site-specific Parameter Sm mary (continued)
; * * * 'User *used by RESRAD Parameter
Onu ' Parameter Input Cefault * (If different from user input) * Name

' *

Meeftfei&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&e&&&&&&&&&&&e&&&&&&&&&&&d&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&d&&&&&&&&&&&&&

R017 * Fractions of annular areas within AREA: * * ' '
l

R017 * Outer annuter radius (m) = a(1/D) ' not used * 1.000E+00 * * FRACA( 1)--

R017 * Outer annular radius (m) = *(10/D) ' not used * 1.000E+00 * * TRACAC 2)--

R017 * Outer annuter radius (m) = =(20/0) ' not used * 1.000E+00 * * FRACA( 3) |
--

LIT * Outer annular radius (m) = *(50/0) ' not used * . 000E+00 ' -- * FRACA( 4)
'

R97* Outer annular radius (m) = .(100/0) ' not used .000E+00 * --- * FRACA( 5)*

R017 * Outer annular radius (m) = (200/D) ' not used * 1.000E+00 * ' FRACA( 6)~

RD17 * Outer annuter radius (m) = .(500/0) * rot used * 1.000E+00 * - ' FRACA( 7)
R017 * Duter annuter radius (m) = (1000/0) * not used * 1.000E+00 * * FRACA( 8)
R017 * Duter annuter radius (m) = (5000/D) ' not used * 1.000E+00 * - * FRACA( 9)
ROIT * Outer enrvular radius (m) = a(1.E+04/D) * not used * 1.000E+00 * -- ' FRACA(10)
R017 * Outer annular radius (m) = =(1.E+05/D) * not used * 0.000E+00 * * FRACA(11)"-

R017 * Outer annuter radius (m) = a(1.E+06/D) * not used * 0.000E+00 * * FRACA(12)--

. . . . .

E018 * Fruits, vegetables and grain conseption (kg/yr) * 1.660E+02 * 1.600E+02 * ' DIET (1)~-

R018 * Leafy vegetable consumption (kg/yr) * 1.100E+01 * 1.400E+01 * * DIET (2)"-

R018 * Cilk consmption (L/yr) * 1.000E+02 * 9.200E+01 * * DIET (3)---

R018 ' Meat and poultry conseption (kg/yr) * 6.800E+01 * 6.300E+01 * * DIET (4)"-

R018 * Fish conseption (kg/yr) ' 1.000E+01 ' 5.400E+00 * * DIET (5)--

R018 * Other seafood consm ption (kg/yr) * 0.000E+00 * 9.000E-01 * -- * DIET (6)
R018 ' Sill ingestion rate (g/yr) * 7.300E+01 * 3.650E+01 * * S0lt~-

R018 * Drinking water intake (L/yr) * 7.300E+02 * 5.100E+02 ' * DWI---

R018 * Contamination fraction of drinking water * 1.000E+00 ' 1.000E+00 * -~ ' FDW
RO*' *ontamination fraction of household water * 1.000E+00 * 1.000E+00 ' * FHHW. -~

#f ontamination fraction of livestock water * 1.000E+00 * 1.000E+00 ' * FLW--

R 0 s. Contamination fraction of irrigation water * 1.000E+00 ' 1.000E+00 * * FIRW"-

ROIS * Contamination fraction of aquatic food * 5.000E 01 * 5.000E 01 ' * FR9--

R018 * Contamination fraction of plant food *-1 '-1 0.500E+00 * fPLANT*

R018 * Contamination fraction of mest *-1 *1 * 0.100E+01 * FMEAT
R018 ' Contamination fraction of milk '-1 '-1 * 0.100E+01 * FMILK



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

ie
J

. . . .

R019 * Livestock fo Mer intake vor meat (kg/ day) * 4.400E+01 * 6.800E+01 * ' LF15 )~-

'"i * Livestock fodder intake for milk (kg/ day) ' 6.700E+01 * 5.500E+01 * -- * LFI6 j
* Livestock water intake for meat (L/ day) * 5.000E+01 * 5.000E+01 * -- * LW15

,

* Livestock water intake for milk (L/ day) ' 6.000E+01 * 1.600E+02 * * LWI6'-_-

R019 * Livestock toll intake (kg/ day) * 5.000E 01 * 5.000E 01 * * LSI -
--

R019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E 04 * * MLFD*--
;R019 ' Depth of soil mixing layer (m) * 1.500E-01 ' 1.5'J0E-01 * -- * DM i

R019 * Depth of roots (m) * 2.500E 01 * 9.000E 01 * * DROOT---

R019 * Drinking water fraction from gromd water ' 1.000E+00 * 1.000E+00 * ' F0WDW--

A019 * Household water fraction from ground water * 1.000E+00 ' 1.000E+00 * ' 'GWHN-~

A019 * Livestock water fraction from gromd water * 1.000E+00 ' 1.000E+00 * * FCWLW---

R019 * Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 * * FGL'IR--

e . e . .

C14 * C 12 concentration in water (g/ce"3) ' not used * 2.000E 05 * ' C12hTR-~

C14 * C 12 concentration in contaminated soll (g/s) * not used * 3.000E-02 ' ' C12C2-~
i

C14 * Fraction of vegetation carbon from soil * nct used * 2.000E 02 * * CS0!L *"-

C14 * Fraction of vegetation carbon from air * not used * 9.800E 01 * * CAIR-~

C16 * C 14 evasion layer thickness in soll (m) * not used * 3.000E 01 * ' DMC-~

C14 * C-14 evasion flux rate from soft (1/sec) * not used * 7.000E 07 * -- * EVSN j
'

C14 * C H 2 evas % flux rate from soll (1/sec) ' not used ' 1.(40E-10 * * REVSN {
--
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Site Specifie Parameter Stamary (continued)
0 * * * *User Used by RESRAD Parameter'

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

66444466444444466444444e6644444&d4646&&66646d d e646d d e & 6666de 66666666d 64464464444e4444666644444444644444444 a 44444666446444444d &&
,

C14 * Fraction of grain in beef cattle feed * not used * 8.000E-01 * * AVFG4~

C14 * Fraction of grain in milk cow feed * not used * 2.000E 01 * ' AVFG5~

e . . . .

Storage times of contaminated foodstuffs (days): * * * *

Fruits, non leafy vegetables, and grain ' 1.400E+01 * 1.400E+01 * * STOR T(1). -~

STOR * Leafy vegetables * 1.400E+01 * .000E+00 * * STOR_T(2)
-~

STC3 * Milk * 3.000E+00 * 1.000E+00 * -- * STOR T(3) |
STOR ' Meat and poultry * 6.000E+00 ' 2.000E+01 * * STOR_T(4) |

---

5 TOR * Fish * 1.000E+00 * 7.000E+00 ' * 5 TOR _T(5)
~

STOR * Crustacea and mollusks * 1.000E+00 * 7.000E+0r ' * STOR_T(6)
-~

STOR * Well water * 1.000E+00 * 1.000E+00 * * STOR_T(7)
"-

STOR ' Surface water * 1.000E+00 ' '.000E+00 * * STOR f -,-~

$!OR * Livestock fodder * 9.000E+01 * . 500E+01 * * STOR,f *"-

. . . . .

R021 * Thickness of building foundation (m) * 1.500E 01 * 1.500E 01 * -- * FLOOR
R021 * gulk density of building fomdat on (g/cm"3) * 2.400E+00 ' 2.400E+00 'i

* DENSFL~

A021 * Total porosity of the cover material * not used * 4.000E 01 ' * TPCV--

R021 * Total porosity of the building foundation * 1.000E-01 * 1.000C 01 * -- * TPFL
902) * Volumetric water content of the cover material * not used * 5.000E-02 * * PH20CV--

A021 * Voltanetric water content of the foundation * 3.000E 02 * 3.000E-02 * * PH20FL~~

R021 * Dif fusion coefficient for redon gas (m/sec): ' ' ' *

R021 * In cover material * not used * 2.000E 06 * * DIFCV"-

R021 * in fomdation material * 3.000E-07 * 3.000E 07 * * DIFFL ;
--

R021 * in contaminated zone soll * 6.300E-06 * 2.000E 06 * * DIFC2-~

R021 * Redon vertical dimension of mixing (m) * 2.000E+00 * 2.000E+00 * * MMIX"-

R021 * Average annuel wind speed (m/sec) * 2.000E+00 * 2.000E+00 ' * WIND"-

R021 * Average building air exchange rate (1/hr) * 5.000E 01 ' 5.000E 01 * * REKG---

R021 * H3fght of the buildinD (room) (m) * 2.500E+C0 * 2.500E+00 * -- * HRM |

R021 * Building interior area factor * 0.000E+JO * 0.000E+00 * code com uted (time dependent) ' FAI
*

R021 * Building depth below ground surface (m) ' 1.000f+00 * 1.000E+00 * * DMFL--

#021 ' Emanating power of Rn 222 gas * 2.000E-02 * 2.500E 01 * * EMANA(1)~

P Emanating power of Rn 220 gas * 2.000E 02 * 1.500E 01 * * EMANA(2)-~

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeueeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeee

Summary of Pathway Selections
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I |
*Pathway User Selection

uuauuauususususuauusuuduuuuuuu

1 ~ external gesmo ective*

2 ~ inhalation (w/o redon)' active
3 - plant ingestion active'

4 - meet ingestion active'

5 - milk ingestion ective*

6 ~ equatic foods ective*

7 ~ drinking water ective*

8 ~ soit ingestion ' active
9 - redon * ective

_'":: _ __" '______" ::_:::_ :: :___::______:
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Contaminated Zone Olsensions initial Soft concentrations, pCi/s
a444444444444444444444444444 444444444444&a44444444444444444444

Area: 31800.00 square meters Pe-231 4.900E+00
Thickness: 4.57 meters Pb-210 2.100E+01

Caver Depth: 0.00 meters Re 226 1.550E+01
as-228 1.650E+01
Th 228 1.650E+01
Th-230 2.100E+01
Th 232 1.650E+01
U-234 2.100E+01
U 238 2.100E+01

3

Total Dose TDOSE(t), mrenVyr
sesic mediation Dose Limit = 100 mrom/yr

Total Mixture Sun M(t) = Fraction of Basic Dose Limit neceived at Time (t)
&&&&&&&&&&&&&&&a&d&&adad&adaddaddad&daddadd&dddd&&&&&&ad&&A&&&dd&&dd&&d&da

tsrs): 0.000E+00 3.100E+01 4.100E+01 5.000E+01 1.000E+02 f.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+03
.SE(t): 8.125E+02 7.984E+02 7.933E+02 7.886E+02 7.631E+02 9.617E+02 1.023E+03 8.732E+02 7.953E+02 6.350E+02

M(t): 8.125E+00 7.984E+00 7.933E+00 7.886E+00 7.631E+00 9.617E+00 1.023E+01 8.732E+00 7.953E+00 6.350E+00
W aimJn TDOSE(t): 1.095E+03 mrom/yr et t = 823.1 p 0.8 years
3

Total Dose contributions TDOSE(1,p,t) for Indivital Radionuclides (i) and Pathways (p)
As arem/yr and Fraction of Total Dose At t = 823.1 years

3 Water Independent Pathways (3rt'istion eactudes redon) I

J Ground inhaletion Redon PI*nt Meet Milk Sol! I
aggfo. uuuuu&usu gu ,u g ugugu ugu u u u ugu gu u un.gu u u gu u u u u ugu u g u u u u u u u n g uggg |

N ntide areevyr fract, ar m/yr fract. ersavyr fract. arem/yr fract, mrom/yr fract. arouvyr fract. arem/yr f |
616MM 666666666 6M6M 6666MM6 6MM6 MMMM6 46MM MMMM4 6MM6 M6MMM MMM MMM666 M6M6 66MMM66 {
Pa 231 5.12?E+00 0.0047 1.320E+01 0.0121 0.000E+00 0.0000 5.318E+01 0.0486 1.452E+01 0.0133 1.061E-01 0.rA01 5.351E+00 0
rb-210 2.062E 13 0.0000 1.148E 12 0.0000 0.000E+00 0.0000 7.843E 10 0.0000 4.522E 11 0.0000 3.103E 11 0.0000 4.531E 11 0
R3 226 2.229E+01 0.0204 4.100E-02 0.0000 3.306E+01 0.0302 3.358E+01 0.0307 1.753E+00 0.0016 1.978E+00 0.0018 1.381E+00 0
43 228 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
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 j

Th 230 2.559E+01 0.0234 2.800E+00 0.0026 3.794E+01 0.0347 3.771E+01 0.0345 1.949E+00 0.0018 2.202E+00 0.0020 2.045E+00 0 i

Th 232 1.530E+02 0.1405 1.304E+01 0.0119 2.262E+00 0.0021 7.555E+01 0.0690 3.212E+00 0.0029 6.165E+00 0.0056 4.000E+00 0
U-234 1.276E 01 0.0001 1.146E+00 0.0010 1.755E-01 0.0002 1.381E*00 0.0013 8.585E 02 0.0001 2.288E 01 0.0002 2.891E 01 0
U 238 1.145E+00 0.0010 1.044E+00 0.0010 1.520E 06 0.0000 1.168E+00 0.0011 7.438E 02 0.0001 2.114E 01 0.0002 2.689E 01 0
e4MM6 Me#686M eMe64 M M M 6M Metee 4eeeeee64 #e**ee seeeeeste Meest Me6eeee6 Mee6e M e64eeee Nee n e4M H H 6 4 |

'Tstst 2.081E+02 0.1901 3.127E+01 0.0286 7.344E+01 0.0671 2.026E+02 0.1851 2.159E+01 0.0197 1.089E+01 0.0099 1.334E+01 0 |
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Total Dose Contributions TDOSE(i,p,t) for Individust Radionuctides (i) and Pathways (p)
As arenvyr and Fraction of Total Dose At t = 823.1 years

Water Dependent Pethways,

,) Water Fish Redon Plant meet Milk All Pathw
R eo . < ' " " " " " ' " " " ' " ' " ' " " ' " " ' " " " " " ' " 6664 M 666666M 66 6666666666666666 6&&&46666666M66 46666M6666
tuclide arem/yr fract, mrom/yr fract. mrom/yr fract. arenvyr fract, mrom/yr fract, mrom/yr fract. mrom/yr f
e6MM6 M4666666 4MM6 666M6666 6MM6 M64M6M MMM M64MM6 &&6666 6666M666 M6666 &M&66666 6666M MMM&M &
Pa-231 2.019E+02 0.1864 1.989E+00 0.0018 0.000E+00 0.0000 1.202E+01 0.0110 5.261E+00 0.0048 7.774E 02 0.0001 3.127E+02 0 |
Pb 210 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.OT2E 10 0

_. . _ _ _ _ __ ._ - . ._



i
|

|

Ra 226 2.133E+02 0.1948 2.641E+01 0.0241 1.925E+01 0.0176 1.277E +01 0.0117 2.557E+00 0.0023 3.975E+00 0.0036 3.723E+02 0
R:-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
T* '?S 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 |

2. 609E +01 0.0238 3.137E+00 0.0029 2.439E+00 0.0022 1.562E+00 0.0014 3.143E-01 0.0003 4.961E 01 0.0005 1.443E+02 0
3.661E 04 0.0000 2.676E 05 0.0000 8.295E 08 0.0000 2.464E-05 0.0000 1.063E 06 0.0000 7.800E 07 0.0000 2.580E+02 0.

U 234 3.217E-02 0.0000 3.767E 03 0.0000 3.095E-03 0.0000 1.927E 03 0.0000 3.890E-04 0.0000 6.220E 04 0.0000 3.476E+00 0
U 238 1.548E-05 0.0000 1.090E 06 0.0000 8.994E 07 0.0000 9.246E 07 0.0000 1.391E 07 0.0000 2.833E-07 0.0000 3.911E+00 0
eteeeee ekeeeeete eeeeee eteeeeeee eeeeee eeeeeeeer eteeer eeeeeeeet eeeeee eteeeeeee reeeet teeeeeeet eeeeee etteetete e
Total 4.413E+02 0.4031 3.154E+01 0.0288 2.169E+01 0.0198 2.635E+01 0.0241 8.133E+00 0.0074 4.549E+00 0.0042 1.095E+03 1

0*S m of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As prem/yr and fraction of Total Oose At t = 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes redor ) 1

'

0 Ground Inhalation Redon Plant Meat Milk Soil
R adio- 6d&&&&d6446&e646 &&&d6666&&466666 646&d&d&d4446666 &&6&&&&&&&6&d&66 664444466&&&6&&& de&&&&&&&d&&a&&d d&6&&d&&a&&
Nuclide erem/yr fract. arem/yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr f
6ditfad de&&d&&da died && A&&&&&&&& 6&&&&& 6466444&& 6&&&da 6446&&&d6 666446 A&&d&&&de Ad&&&d d&&&&&d&& 6&d&&& 46&&46&&6 6
P:-231 4.625E 01 0.0006 2.631E+00 0.0032 0.000E+00 0.0000 4.773E+01 0.0587 1. 725E+01 0.0212 3.158E-02 0.0000 2.754E+00 0 1

Pb 210 3.272E-02 0.0000 1.822E-01 0.0002 0.000E+00 0.0000 1.?.5E+02 0.15!2 7.175E+00 0.0088 4.92.i+00 0.0061 7.190E+00 0
Ra 226 1.044E+02 0.1285 5.b>8E 02 0.0001 1.549E+02 0.1906 6.037E + 01 0.0743 2.621E+00 0.0032 5.42" +00 0.0067 8.713E-01 0
Ra 228 5. 846E+01 0.0719 3.n67E-02 0.0000 0.000E+00 0.0000 6.978E+01 0.0859 2.969E+00 0.0037 6.139E+00 0.0076 1.012E+00 0
Th 228 9.576E +01 0.1179 2.'1? 400 0.0026 2.269E+00 0.0028 1.087E+00 0.0013 4.529E 02 0.0001 3.473E-03 0.0000 6.324E 01 0
Th 230 1.502E 02 0.0000 2.776E+00 0.0034 0.000E+00 0.0000 9.915E 01 0.0012 4.12TE-02 0.0001 3.166E-03 0.0000 5. 687E-01 0
Th 232 6.337E 03 0.0000 1.090E+01 0.0134 0.000E+00 0.0000 4.116t+00 0.0051 1.713E 01 0.0002 1.314E 02 0.0000 2.361E+00 0
U-234 9.175E 03 0.0000 1.128E+00 0.0014 0.000E+00 0.0000 1.211E+00 0.0015 7.716E 02 0.0001 2.193E 01 0.0003 2.790E 01 0
U-238 1.145E+00 0.0014 1.041E+00 0.0013 0.000E+00 0.0000 1.165E+00 0.0014 7.419E-02 0.0001 2.109E 01 0.0003 2.683E 01 0
etteete eeeeeeeee eeeeee eteeeeeee eteeee eeeeeeeee eeeeee reeeeeeee eeeece eteeeeeee eeeeee eteeeeeee eekete eeeeeeeet e
Tct*8 2.603E+02 0.3203 2.086E+01 0.0257 1.572E+02 0.1934 3.1D9E+02 0.3826 3. 042E +01 0.0374 1.697E +01 0.02D9 1.594E+01 0

2

Total Dose Contributions TDOSE(1,p,t) f or .ndividual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of T at Dese At t = 0.000E+00 years

3 Water Depenoent Pathways
Water Fish Radon Plant meat Milk All Pathw

Radio- &&&4444466&&&&&d d&&&&&&&&&&&&&&& &&&&&&a&&&&aaeae a&&aa&&&&&&&&&&& &&&&&a&&&&&&&&&& 66464&&&&&d&&&&& 6&&&&&&&&&&
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr f
siffii5 644444446 6&&&6A &&&&&&&ad 6&&&&& 6&&&&&&&& e&&&&& a6't44&&& &&&&&& 6&&&&&&&6 &&&d&& A&&&d&&&& d&&&&& 646&&&&64 &
Pa-231 0.000E+00 0.000t 0.000E+00 0.0000 0.000E+00 0.0000 0. CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.086E+91 0
Pb-210 0.000E+00 0.000 0.000E+00 0.0000 0.000E+00 0.0000 0. SE+00 0.0000 0.000E+00 0.0000 w.000E+00 0.0000 1.440E+02 0
Ra 226 0.000E+00 0.000u 0.000E+00 0.0000 0.000E+00 0.0000 0. OE+00 0.0000 0.000E+00 0.0000 0.0000 00 0.0000 3.286E+v2 0
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0s0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.384E+02 0
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CDOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.019E+02 0
Th 230 0.000E+00 0.0000 0.000E+00 0.0J00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.395E+00 0
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 1.757E+01 0
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 2.923E+00 0
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00GE+00 0.0000 0.000E+00 0.0000 3.903E+00 0
eeeeee4 eeeeeeeee eeeeee eeeeeeece eeeeee eeeeeeece eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee teeeeeeee eeeeee eeeeeeeee e
fetal 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 8.125E+02 1

2* Sun cf clt water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.100E+01 years

Water Independent Pathways (Inhalation exclu$es redon)
Cround Inhalat i on Redon Plant Mest Milk Soil

E dio- tid 6&&&6&d&&&6&& &&&&s&d&&&&i&&&a &&&d&&&&&ans&&&& &&&&&&&&ia&&&&&& s&&aa&d&&&&&&sas s4&&&&&&&&&&&&&& a&&&&&&d&&&t

mrem /yr fract, meem 'rset. mrem /yr fract. m.em/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fhe '

a (6446&&s4 dd&&&& &a&&&da&& dandis s&&&6&&is &&&&&& &&&i&&&&& &&&&&& d&&&&4444 &&&&&& &&&&&&&&& Ai&&&& 6&&&&&&&& &
Pa . 4.057E+00 0.0051 1. 090c * 01 0.0137 0.000E+00 0.0000 5. 745E +01 0.0720 1.718E*01 0.0215 9.184E-02 0.0001 5.048t+00 0
Pb-210 1.239E 02 0.0000 6.896E 02 0.0001 0.000E+00 0.0000 4.712E+01 0.0590 2.716E+00 0.0034 1.864E+00 0.0023 2.722E+00 0
R2 226 7.852E+01 0.1234 1.279E 01 0.0002 1.461E+02 0.1830 1.117t+02 0.1399 5.633E+00 0.0071 7.290E+00 0.0091 3.985E+00 0
Rs 228 4.790E+00 0.0060 7.583E-02 0.0001 8.066E-02 0.0001 1.695E+00 0.0021 7.224E 02 0.0001 1.461E 01 0.0002 4.648E 02 0
Th 228 1.268E 03 0.C'000 2.799E 05 0.0000 3.006E 05 0.0000 1.440E 05 0.0000 5.999E 07 0.0000 4.601E-08 0.0000 8.376E-06 0



- - - - - . _ - . _ - . -.. - - - .- -. . .

1

>

1h 230 1.860E+00 0.0023 2.777E+00 0.0035 2.737E+00 0.0034 2.643E+00 0.0033 1.213E 01 0.0002 1.222E 01 0.0002 6.178E 01 0
| Th-232 1.490E+02 0.1866 1.297E+01 0.0162 2.182E+00 0.0027 7.384E+01 0.0925 3.140E+00 0.0039 6.019E+00 0.0075 3.954E+00 0

" M4 9.438E 03 0.0000 1.128E+00 0.0014 3.857E-04 0.0000 1.212E+00 0.0015 7.717E 02 0.0001 2.193E 01 0.0003 2.791E-01 0
1.145E+00 0.0014 1.041E+00 0.0013 1.133E 08 0.0000 1.165E+00 0.0015 7.420E 02 0.0001 2.109E 01 0.0003 2.683E 01 0

.6e eee h eH 6 eeeee6 n.....t; eteeee eeeeeeeee eeeeee eeeeeeeee 6eeeee eeeeeeeee eeeeee ntn n.. eeeeee eeeeeeeet e
Total 2.594E+02 0.3249 2.914E+01 0.0365 1.511E+02 0.1893 2.968E+02 0.3718 2.902r+01 0.0363 1.596E+01 0.0200 1.692E+01 0

0

Total Dose Contributions T00SE(f p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t a 3.100E+01 years

0 Water Dependent Pathways
| O Water Fish Redon Plant -4: Milk All Pathw
f Radio- 6dd6666 M 6ddiend 4644&M e M 644444 dM44dsd4M&Mid AM66M6444Md44 d4 6 adiddadidad 6666464M4466444 d644&Md444

Nuclide arem/yr fract. mram/yr fract, mrom/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr fract, mrom/yr f

644Med 4M&&&&ed 444M4 M4444444 666664 AdMid444 644446 M4444444 4466M 6Maa4444 444444 AMd4444d 644664 64M&M44 6
Ps-231 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 9.479E+01 0
Pb 210 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 5.450E+01 0
R2 226 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 3.734E+02 0
Ra 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 6.906E+00 0
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 1.350E 03 0
Th 230 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 1.088E+01 0
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 2.511E+02 0
U 234 0.000E+00 0.0000 0.000E .0 0.0000 0.000E+00 0.0000 0 000f 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.925E+00 0
U 238 0.000E+00 0.0C00 0.000F*o0 0.0000 0.000E+00 0.0000 0.00C +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.904E+00 0
Meseee ee6eeeeee 6eeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeece eeeeee eeeeeeeee eeeeee eeeeesee6 eee6ee 6eeeeeeee e
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 7.984E+02 1

0+ San of all water independent and dependent pathways. '
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 4.100E+01 years

0 Water Independent Pathwa's (I m alation excludes redan)
0 cromd Inhalation Redon Plant Meat Milk Soit
Radio- 66666444666666.. . 666&&&&4466446 6644466d&d444446 eaa46.4466644&ed 4446666666644464 d666666666644444 64666644444
Nuclide mrom/yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr f
6664164 646&6&&&6 6&&&&; 6666&&&&& 6&&&&& &&&&&&&as 6&i446 &asa44&d6 664466 d&&&& dies &&d444 644666&&& d&6646 644444444 &
Pa-231 4.615E+00 0.0058 1.225E+01 0.0154 0.000E+00 0.0000 5. M1E +01 0.0743 1. 715E +01 0.0216 1.012E 01 0.0001 5.401E+00 0
Pb-210 9.057E 03 0.0000 5.041E 02 0.0001 0.000E+00 0.0000 3.444E+01 0.0434 1.986E+00 0.0025 1.363E+00 0.0017 1.990E+00 0
Ra 226 9.669E+01 0.1219 1.389E 01 0.0002 1.434E+02 0.1808 1.'38E+02 0.1498 6.058E+00 0.0076 7.519E+00 0.0095 4.442E+00 0
Ra 228 1.433E+00 0.0013 2.269E-02 0.0000 2.414E-02 0.0000 5.'OE 01 0.0006 2.161E 02 0.0000 4.371E-02 0.0001 1.391E 02 0
Th 228 3.386E-05 0.0000 7.472E 07 0.0000 8.025E-07 J.0000 3 .45E 07 0.0000 1.602E 08 0.0000 1.228E 09 0.0000 2.236E-07 0
Th 230 2.433E+00 0.003* 2.777E+0 0.0035 3.587E+00 0.0045 3. 21E+00 0.0042 1.557E 01 0.0002 1.657E 01 0.0002 6.425E-01 0
Th 232 1.523E+02 0.1920 1.302E+01 0.0164 2.238E+00 0.0028 7.504E+ 01 0.0946 3.191E+00 0.0040 6.121E+00 0.0077 3.986E+00 0
U 234 9.631E-03 0.0000 1.129E+00 0.0014 6.704E-04 0.0000 1.212E+00 0.0015 7.718E 02 0.0001 2.193E-01 0.0003 2.792E 01 0
U 238 1.145E+00 0.0014 1.041E+00 0.0013 2.609E 08 0.0000 1.165E+00 0.0015 7.420E 02 0.0001 2.109E 01 0.0003 2.683E 01 0
eeeeeee n n .:n . eeeeee seeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeee6 eeeeee n n n:n eeeeee n u n ut 6eeeee eeeeeeeee 6
Totst 2.587E+02 0.3261 3.043E+01 0.0384 1.493E+02 0.1882 2.934E+02 0.3699 2.872E+01 0.0362 1.574E+01 0.0198 1.702E+01 0

0

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 4.100E+01 years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw

!RadlO- 6664MM&d666666 6666666666H6444 M6664M&66d&&66 646&&d&M6&&&6dd 64666666&&&&&646 &&&&6666&&666666 M6446&&&d6
Nuclide arem/yr fract. mram/yr fract, mres/yr fract, mrem /yr fract. mrom/yr fract. mrom/yr fract, mrom/yr f

MMM4 MM4HM M&M6 6M M&M6 M&6&d &&M64466 446&&& AM&&&M4 &&&&&& 6666d&&&& M64M 6d&&&M M &&&&dd 66&&d&&44 6
Pa-231 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 9.843E+01 0
Pb 210 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 3.984E+01 0
Ra 226 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 3.771E+02 0
Ra 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 2.066E+00 0

, TP ' O.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 3.604E-05 0
1 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+'T 0.0000 1.308E+01 0
ih . . 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 2.559E+02 0
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 2.926E+00 0
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 3.904E+00 0
eeireee teeekeeee eeteet eteekeeee eteeee eteeeeeee eeeeee eteeeeere erette eteeeeeee eeeeee eteeeeeet eteeet eteeeeeee e
Totst 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 7.933E+02 1
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OtS m of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 5.000E+01 years

0 Water Indeperdent Pathways (Inhalation excludes radon)
0 Gromd Inhalation Radon Plant Meat Milk Soft
Radic- d444446664444466 446&&d4444444446 d&d46&&&&&446446 d&&&44444&&444&& d6664444444446&& 644444444444444d 64444444444
ruclide mrem /yr fract, mrem /yr fract. wrem/yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr f
(641d44 66444&464 644446 &&&644444 444444 da 144446 646444 444444444 d44446 dad &&d644 64d644 d44444464 644444 644444446 d
P3 231 4.979E+00 0.0063 1.309E+01 0.0166 O A 9 00 0.0000 5.983E +01 0.0759 1.712E+01 0.0217 1.072E-01 0.0001 5.630E+00 0
Pb 210 6.831E 03 0.0000 3.803E-02 0.0000 0.000E+00 0.0000 2.598E+01 0.0329 1.498E+00 0.0019 1.028E+00 0.0013 1.501E+00 0 ,

R2-226 9.508E+01 0.1206 1.456E 01 0.0002 1.410E+02 0.1788 1.230E+02 0.1560 6.311E+00 0.0080 7.636E+00 0.0097 4.723E+00 0 |
R2 228 4.838E 01 0.0006 7.659E 03 0.0000 8.147E 03 0.0000 1.711E 01 0.0002 7.292E-03 0.0000 1.475E-02 0.0000 4.693E-03 0
Th 228 1.299E 06 0.0000 2.866E 08 0.0000 3.078E 08 0.0000 1.475E 08 0.0000 6.143E 10 0.0000 4.711E-11 0.0000 8.578E-09 0
Th 230 2.939E+00 0.0037 2.778E+00 0.0035 4.338E+00 0.0055 3.960E+00 0.0050 1.884E 01 0.0002 2.058E-01 0.0003 6.667E-01 0
Th-232 1.533E+02 0.1944 1.303E+01 0.0165 2.254E+00 0.0029 7.538E+01 0.0956 3.20$E+00 0.0041 6.150E+00 0.0078 3.995E+00 0
U 234 9.848E 03 0.0000 1.129E+00 0.0014 9.915E-04 0.0000 1.212E+00 0.0015 7.720E-02 0.0001 2.193E-01 0.0003 2.792E-01 0
U-238 1.145E+00 0.0015 1.041E+00 0.0013 4.712E 08 0.0000 1.165E+00 0.0015 7.420E-02 0.0001 2.109E 01 0.0003 2.683E-01 0
deeeeee ee+edeeee 6eeeee eedeeeeee keeece eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeddeeeee eeeeee eeeeeeeee e
Tor:L 2.579E+02 0.3271 3.127. 01 0.0396 1.476E+02 0.1872 2.907E*02 0.3686 2.848E+01 0.0361 1.557E +01 0.0197 1.707E +01 0

'
O

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Cose At t = 5.000E+01 years |0 Water Dependent Pathways |' *

0 Water Fish Redon Plant Meat Milk All Pathw
Radio- 6444444644446444 &&4444&444&44644 A&&&&&&& dad &&d&A d&d&diddi&&&&d&& 64444446&&&&&d&& 6&&&44&&44&e64&& 64444644444
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr f
difdfd4 &&&&d4444 &&&&&& 664444444 446446 644444444 644&44 644444444 464444 d&&4dd&&& 64/1 4 444444444 did&&d 4466&&444 6
Pa 91 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 1.008E+02 0

0.00GE+00 0.00 M 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+ F 0.0000 0.000E+00 0.0000 0.0,)E+00 0.0000 3.005E+01 0
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 0.0^0E+00 0.0000 3.779E+02 0

Ra-228 1.408E 10 0.00uJ 1.064E-11 0.0000 1.60$E-13 0.0000 8.26.E 2 0.0000 1.747E-13 0.0000 1.806E 14 0.0000 6.974E-01 0
Th 228 2.651E 16 0.0000 2.002E 17 0.0000 3.020E 19 0.0000 1.555E 17 0.0000 3.288E 19 0.0000 3.400E 20 0.0000 1.382E-06 0

'

Th 230 1.852E 08 0.0000 1.399E 09 0.0000 2.247E-12 0.0000 1.102E 09 0.0000 2.464E 11 0.0000 2.910E-12 0.0000 1.508E+01 0
Th-232 2.400E 05 0.0000 1.788E 06 0.0000 2.320E 09 0.0000 1.656E-06 0.0000 6.349E 08 0.0000 2.837E 08 0.0000 2.573E+02 0
U 234 1.629E-12 0.0000 1.859E-13 0.0000 9.780E 17 0.0000 9.695E 14 0.0000 5.980E 15 0.0000 3.577E-15 0.0000 2.927t+00 0
U 238 1.167E 13 0.0000 1.030E-14 0.0000 2.534E 15 0.0000 6.953E 15 0.0000 4.611E 16 0.0000 5.417E-16 0.0000 3.904E+00 0
eeedete eeeeeeeee eeeeet eteeeeeee eeeeee ereweteec aeeee eteeceet eeeeee eteeeeete eeeeee eteeeeece esetee eeeteeeee e
Total 2.402E-05 0.0000 1.789E 06 0.0000 2. M 2E 09 ".0000 1.657E ' O.0000 6.352E-08 0.0000 2.837E-08 0.0000 7.88M +02 1

0*S m of all water inde p ndent ord Jependent pathways.4
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Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

1 0 Water Independent Pathways (Inhalation excludes redon)
0 Ground Inhalation Redon Plant Meat Milk Soll

#

Radio- 4666666d&&&&6666 6&&&d&&&&4444664 6446&d&&&&&&&&&& &&&&&&&d&&6&&&&& &&&&&d&d&&&&&6de &&&&&&&&6&&&d&&d 6&&&&&&&&&&
Nuclide aree/yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr f
666&&&& d446446&& 666666 6666646&& d6&a46 6446446&& 6&&&&& &&&&44&64 646646 d&&&&&d&& 666666 666&&4666 666664 644666666 4
P -231 5.788E+00 0.0076 1.495E+01 0.0196 0.000E*00 0.0000 6.159E+01 0.0807 1.695E+01 0.0222 1.206E 01 0.0002 6.124E+00 0
tb 210 1.426E-03 0.0000 7.938E 03 0.0000 0.000E+00 0.0000 5.424E+00 0.0071 3.127E 01 0.0004 2.146E-01 0.0003 3.133E-01 0
R -226 8.657E+01 0.1134 1.533E 01 0.0002 1.284E+02 0.1682 1.262E+02 0.1654 6.565E+00 0.0086 7.516E+00 0.0098 5.120E+00 0
R 228 1.158E 03 0.0000 1.834E 05 0.0000 1.951E 05 0.0000 4.096E 04 0.0000 1.746E 05 0.0000 3.532E-05 0.0000 1.124E 05 0
Th 228 1.762E-14 0.0000 3.887E 16 0.000G 4.175E-16 0.0000 2.000E 16 0.0000 8.332E-18 0.0000 6.391E 19 0.0000 1.164E-16 0
Th 230 5.601E+00 0.0073 2.781E+00 0.0036 8.285E+00 0.0109 7.670E+00 0.0101 3.805E 01 0.0005 4.301E-01 0.0006 8.141E-01 0
fn 232 1.538E+02 0.2015 1.304E+01 0.0171 2.262E+00 0.0030 7.555E+01 0.0990 3.212E+00 0.0042 6.165E+00 0.0081 4.000E+00 0<

e 1.178E 02 0.0000 1.130E+00 0.0015 3.846E 03 0.0000 1.215E+00 0.0016 7.731E 02 0.0001 2.194E 01 0.0003 2.795E-01 0
1.145E+00 0.0015 1.041E+00 0.0014 3.683E 07 0.0000 1.165E+00 0.0015 7.421E-02 0.0001 2.109E-01 0.0003 2.684E-01 0

e w ee ettereeet eeeeee eteeeeeee eeeeet eteeeeeee eeeeee eeeeeeeer eeeeee treeeeere eeeeee eeeeeeeee eteeee eteeeeeee e

ioral 2.529E+02 0.3314 3.311E+01 0.0434 1.389E+02 0.1821 2.788E+02 0.3653 2.757E +01 0.0361 1.48M +01 0.0195 1.692E+01 0
3

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) ard Pathways (p)
As mrem /yr and Fr action of Total Dose At t = 1.000E+02 years



0 Water Oependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pathw
P'do- 66&&66&&&&&&&&&6 6&&&&&&&&&s&&&&& 66&s&&&&&&&&&&&& 66&&64644444&&&& &&&&&&&&&6446&&& &&&646&&&64446&& &&&&&&&&&&&

le mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr f
d6 6&&&46446 d&&&&& 66&&&&&&& 444444 6644444&s 6&&&46 644444444 644444 &&44&&&44 464&44 &&&&&&&d6 66&&&& 646&&d6&& 6

Pa 231 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 1.055E+02 0
Pb 210 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 6.274E+00 0
Re 226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00CJ 0.000E+00 0.0000 0.000E+00 0.0000 3.605E+02 0
Ra 228 2.588E 11 0.0000 1.955E 12 0.0000 2.949E-14 0.0000 1.519E 12 0.0000 3.210E-14 0.0000 3.319E 15 0.0000 1.670E-03 0
Th-228 3.117E 23 0.0000 2.354E-24 0.0000 3.551E 26 0.0000 1.829E+24 0.0000 3.865E 26 0.0000 3.997E 27 0.0000 1.875E 14 0
Th 230 1.616E 07 0.0000 1.221E 08 0.0000 1.672E 10 0.0000 9.616E 09 0.0000 2.276E-10 0.0000 5.151E 11 0.0000 2.596E+01 0
Th 232 2.423E-04 0.0000 1.777E 05 0.0000 4.951E 08 0.0000 1.638E 05 0.0000 6.928E-07 0.0000 4.769E 07 0.0000 2.580E+02 0
U 234 9.515E-11 0.0000 7.731E-12 0.0000 6.332E 14 0.0000 5.662E 12 0.0000 1.641E*13 0.0000 5.304E-14 0.0000 2.936E+00 0
U 238 8.891E 13 0.0000 7.553E-14 0.0000 1.917E 14 0.0000 5.297E 14 0.0000 3.325E 15 0.0000 3.950E 15 0.0000 3.904E+00 0,

eeeeeee eteMeete eeeeee ee66eeH6 6eeeee eeeeeeeet eeeeee eeeeeeeee eeeeee eeeeeeeee teeece eteeeeeet teeeee eeeeeeeet e
Tot:L 2.425E 04 0.0000 1.778E-05 0.0000 4.968E-08 0.0000 1.639E 05 0.0000 6.930E-07 0.0000 4.770E 07 0.0000 7.631E+02 1

0$$un of all water independent and dependent pathways.
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4 Total Dose Contributions 700SE(i,p,t) for IndividLJet Radionuclides (1) and Pathways (p)
As mrem /yr and traction of Total 9ese At t = 5.000E+02 years

'

Water Independent Pathways (Inhalation excludes redon)
3 Ground Inhalation Redon Plant Meat Milk Soll'

Radio- 4&d6&&444s&&&&&6 66646&&&6&&446&& 64444&e646&&&446 444444&as&&4&&&& &&A&444444444446 6&&&a44444444446 666666444&&
i Euclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr f

init&&6 dd&&&&&&6 d&&&&& 644444444 d&&&&& 644446&&& 6&&as6 d446&&&&& &&&&&& &&&&d&d&& &&&&&& d&&&d&&&& 644464 6&6646&&& 4
Pa 231 5.497E+00 0.0057 1.415E+01 0.0147 0.000E+00 0.0000 5.702E+01 0.0593 1.557E +01 0.0162 1.138E 01 0.0001 5.738E+00 0
Pb 210 5.144E 09 0.0000 2.863E 08 0.0000 0.000E+00 0.0000 1.956E 05 0.0000 1.128E-06 0.0000 7.739E 07 0.0000 1.130E-06 0

'

aa 226 4.087E+01 0.0425 7.533E 02 0.0001 6.062E+01 0.0630 6.157E +01 0. 0640 3.215E+00 0.0033 3.627E+00 0.0038 2.533E+00 0
"

Ra "8 1.251E-24 0.0000 1.980E 26 0.0000 2.107E-26 0.0000 4.429E 25 0.0000 1.937E-26 0.0000 3.930E 26 0.0000 1.213E 26 0
'

O.000E+00 0.0000 0.000E+*0 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.030E+00 0.0000 0.000E+00 0
1 1.985E+01 0.0206 2.797E+00 0.0029 2.941E+01 0.0306 2.906E+01 0.0302 1.497E+00 0.0016 1.692E+00 0.0018 1.691E+00 0
T- 232 1.538E+02 0.1599 1.304E+01 0.0136 2.262E+00 0.0024 7.555E+0i 0.0786 3.212E+00 0.0033 6.165E+0C 0.0064 4.000E+00 0

i
U-234 6.076E 02 0.0001 1.139E+00 0.0012 7.643E 02 0.0001 1.284E+00 0.0013 8.085E 02 0.0001 2.233E 01 0.0002 2.839E 01 0
0-238 1.145E+00 0.0012 1.042E*00 0.0011 3.869E 05 0.0000 1.166E+00 0.0012 7.430E-02 0.0001 2.112E 01 0.0002 2.687E 01 0,

eseesse eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeece eeeeee eeeeeeece eeeeee eeeeeeece eeeeee eeeeeeeee eeeeee eeeeeeeee e
Total 2.212E+02 0.2300 3.225E+01 0.0335 9.238E+01 0.0961 2.257E+02 0.2346 2.365E+01 0.0246 1.203E+01 0.0125 1.451E+01 0

* 0

; Total Dose Contributions 700SE(i,p,t) for Irdiv 1ual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total t.se At t = 5.000E*02 years,

3 Water Oependent athways
3 Water Fish Redon P! ant Meat Milk All Pathw

*

Radio- (d&&&&&d&6&a6&&& 6&&&&&&&&f 446&6 46&&&&&&444644&& 66644446&&&&&d&& &&&646&&&&&&&&&& 6&&&&&&&446&&&&& &&&&&&&&&&&
huclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr f
eff& fen did&a&&&& 664444 666644444 644466 6&&&&&&&& &&&&&& 66446&&&& 646&&& de&6&d444 646&&6 446&&&&64 &&&&&& &&&&&&&&& 6
Pa 231 2.157E+02 0.2243 2.126E+00 0.0022 0.000E+00 0.0000 1.284E+01 0.0134 5.621E+00 0.0058 8.308E 02 0.0001 3.345E+02 0
Pb-210 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 2.263E 05 0
Ra 226 7.714E+01 0.0802 8.803E+00 0.0092 7.622E+00 0.0079 4.620E+00 0.0048 9.359I 01 0.0010 1.515E+00 0.0016 2.732E+02 0
Ra 223 6.069E-25 0.0000 4.116E-26 0.0000 5.493E 28 0.0000 3.577E 26 0.0000 2.254E 27 0.0000 3.497E 27 0.0000 2.496E 24 0
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
Th 230 2.317E+00 0.0024 2.437E 01 0.0003 2.471E 01 0.0003 1.388E-01 0.0001 2.841E-02 0.0000 4.760E 02 0.0000 8.902E+01 0
Th-232 3.635E 04 0.0000 2.658E-05 0.0000 8.068E 08 0.0000 2.449E-05 0.0000 1.052E-06 0.0000 7.622E 07 0.0000 2.580E+02 0
u-234 7.532E-04 0.0000 7.416E 05 0.0000 8.477E 05 0.0000 4.514E-05 0.0000 9.308E-06 0.0000 1.599E 05 0.0000 3.149E+00 0
U-238 2.813E 06 0.0000 2.622E 08 0.0000 6.797E-09 0.0000 1.675E-07 0.0000 1.309E-08 0.0000 4.650E 08 0.0000 3.908E+00 0
eeseees teeteette eeeeee teeeeeeee eeeeee receetere eeeeee teeeeeeer eteeee eteeeeeee eeeeee eteeeeeet teeeet teeeeeete e
Total 2.952E+02 0.3069 1.117E +01 0.0116 7.870E+00 0.0082 1.760E+01 0.0183 6.585E+00 0.0068 1.645E+00 0.0017 9.617E+02 1

:+ Sum of all water independent ord dependent pathways.
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Total Dose Contributions TDOSE(i p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

) Water Independent Pathways (Inhalation excludes redon)
) Ground Inhalation Radon Plant Meat Milk Soit
Rtdio- (&&&&&&&&&&&&&&6 664446&&&&&&&&&& 6&&&&&&&&&&&&&&& A4&&&444444&&&&& &&&&&&&&d&&&&&64 &&&&&&&&&&&&&&&& 646&&&&&&&&



tuclide arem/yr fract, erem/yr frset. stem /yr fract. arem/yr frtet, trem/yr frset, trem/yr frsct. Erem/yr f j

'd66M64 AM66MM MM66 66M66M4 666Ma 66664MM M6664 6666666M M6M6 666MMM 6MM6 6M66MM 666666 6466Mai6 e
Pa 231 4.934E+00 0.0048 1.270E+01 0.0124 0.000E+00 0.0000 5.118E+01 0.0500 1.397E+01 0.0137 1.022E 01 0.0001 5.151E+00 0 |

I9 8.086E 16 0.0000 4.501E 15 0.0000 0.000E+00 0.0000 3.075E-12 0.0000 1.773E 13 0.0000 1.217E-13 0.0000 1.777E 13 0
a 1.600E+01 0.0156 2.948E 02 0.0000 2.373E+01 0.0232 2.410E401 0.0235 1.258E+00 0.0012 1.419E+00 0.0014 9.913E 01 0

h o 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 0.000E+00 0
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 0.000C+00 0.0000 0.000F+00 0
Th 230 2.752E+01 0.0269 2.799E+00 0.0027 4.080E+01 0.0399 4.062E+01 0.0397 2.100E+00 0.0021 2.373E+00 0.0023 2.164E+00 0
Th 232 1.538E+02 0.1503 1.304E+01 0.0127 2.262E+00 0.0022 7.555E+01 0.0738 3.212E+00 0.0031 6.165E+00 0.0060 4.000E+00 0
U 234 1.699E 01 0.0002 1.150E+00 0.0011 2.382E 01 0.0002 1.443E+00 0.0014 8.904E 02 0.0001 2.323E-01 0.0002 2.924E 01 0
U 238 1.145E+00 0.0011 1.044E+00 0.0010 2.553E-04 0.0000 1.168E+00 0.0011 7.442E 02 0.0001 2.115E-01 0.0002 2.691E 01 0
Mieete eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeee, eeeeeeee,eeeeee eeeeeeeee eeeeee ;;;;;;;;; eeeeee eeeeneee e
Total 2.035E+02 0.1989 3.077E +01 0.0301 6.702E+01 0.0655 1.941E+02 0.1896 2.071E+01 0.0202 1.050E+01 0.0103 1.287E+01 0

0

Total Dose Contributions TDOSE(1,p,t) for Indivicbal Radionuclides (i) and Pathways (p)
As arsen/yr and Fraction of Total Dose At t = 1.000E+03 years !

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw ).Radio- hMMhH""h

68 6666446664464 M666666664M664 &&d446M&6446dM 6444466666646666 &&d6464446eMMd 66666664464 i
Nuclide nrem/yr fract. arem/yr fract. mrom/yr fract, mrom/yr fract. mrom/yr fract. mrom/yr fract. mrom/yr f

6Mi&646M&M6M M&M4 64666H 66 666 M6 M&M6466 MH64 dM6MM4 Mind 644666M4 M&M6 M64MMd 46&dM Me4&6 dad a
Pa-231 1.946E+02 0.1901 1.917E+00 C.0319 0.000E+00 0.0000 1.158E+C1 0.0113 5.074E+00 0.0050 7.491E-02 0.0001 3.013E+02 0
Pb-210 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 3.557E-12 0

4

Ra 226 1.654E+02 0.1616 2.123E+01 0.0207 1.427E+01 0.0139 9.898E+0J 0.0097 1.972E+00 0.0019 3.007E+00 0.0029 2.833E+02 0 i
Ra 228 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0006 0.000E+00 0
Th 228 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th 230 4.204E+01 0.0411 5.172E+C0 0.0051 3.826E+00 0.0037 2.517E+03 0.0025 5.047E 01 0.0005 7.874E-01 0.000o 1.732E+02 0
Th 232 3.679E-04 0.0000 2.688E 05 0.0000 8.449E 08 0.0000 2.475E 05 0.0000 1.070E 06 0.0000 7.921E 07 0.0000 2.580E+02 0
U 234 7.937E 02 0.0001 9.519E 03 0.0000 7.437E 03 0.0000 4.752E 03 0.0000 9.563E 04 0.0000 1.511E-03 0.0000 3.718E+00 0
U 238 3.881E-05 0.0000 3.861E 06 0.0000 3.108E 06 0.0000 2.321E 06 0.0000 4.206E-07 0.0000 7.302E 07 0.0000 3.912E+00 0

|M M6M eeeeeeeee eeeeee eeeeeeece eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeee*6 eeeeeeeee e
T 4.021E+02 0.3929 2.833F+01 0.0277 1.811E+01 0.0177 2.400E+C1 0.0235 7.552E+00 0.0074 3.871E+00 0.0038 1.023E+03 1

3 all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuct'. |) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.5006 / ears

0 Water Independent Pathways (Inhalation excludes , econ)
3 Ground Inhalation Redon P.ent Meat Milk Soil
4sJio- 6664466666666664 6ake44646&da&&44 646&&&&66a&&6&&& &&&&&&&.a66&&&&& 646&&s&d46&&&466 6446666666666666 66666666666
Nuclide mrom/yr fract. mrem /yr fract. arem/yr fract. mrom/y* fract. mrem /yr fract. arem/yr fract, mrom/yr f

def6416 6664MMd M&ded 4M466&ds AMHe A&M66He de&&&& 6666&&&e6 644444 664466664 6M666 666664444 666666 66446M 64 e
Pe 231 4.429E+00 0.0051 1.140E +(" 0.0131 0.000E+00 0.0000 4.594E+01 0.0526 1.254E+01 0.0144 9.169E-02 0.3001 4.623E+00 0
Pb 210 1.27tE 22 0.0000 7.075E 22 0.0000 0.000E+00 0.0000 4.834E 19 0.0000 2.787E 20 0.0000 1.912E 20 0.0000 2.792E-20 0
R6 226 6.261E+00 0.0072 1.154E-C. 0.0000 9.287E+00 0.0106 9.432E+00 0.0108 4.924E 01 0.0006 5.556E 01 0.0006 3.880E 01 0
Re 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
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
Th 230 3.044E+01 0.0349 2.792E+00 0.0032 4.512E+01 0.0517 4.501E+01 0.0516 2.330E+00 0.0027 2.632E+00 0.0030 2.343E+00 0
Th-232 1.538E+02 0.1761 1.304E+01 0.0149 2.262E+00 0.0026 7.555E+01 0.0865 3.212E+00 0.0037 6.165E+00 0.0071 4.000E+00 0
U 234 3.011E-01 0.0003 1.161E+00 0.0013 4.327E 01 0.0005 1.635E+00 0.0019 9.896E-02 0.0001 2.434E 01 0.0003 3.021E 01 0
U 238 1.145E+00 0.0013 1.046E+00 0.0012 7.277E-04 0.0000 1.170E+00 0.0013 7.456E 02 0.0001 2.118E 01 0.0002 2.695E-01 0
Meeeee ::n:1 . ee6eee eeeeeeeet eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee :.::....: eeeeee see6eeee6 eeeeee eeeeeeeee 6
Total 1.963E+02 0.2249 2.945E+01 0.0337 5.710E+01 0.0654 1.787E+02 0.2047 1.875E+01 0.0215 9.899E+00 0.0113 1.193E+01 0

J

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

'

As mrem /yr and Fraction of Total Dose At t = 1.500E+03 years
Water Dependent Pathways

) Water Fish Radon Plant Meat Milk All Pathw
Ro# ' 6666666666b66666 6666666666406664 bikiki&bbik&bbek ikkiikkiue66& ink M666beikibibibi 6kkb&b646&&ahMa 6666h666666
6 mrom/yr fract, mrom/yr fract, mrom/yr fract. mrem /yr fra:t. mrom/yr fract. mram/yr fract, mrem /yr f
6. ,t&d64&s&d 666&&d 446666666 66&&&& 446666666 6&&446 4664466&& &&&&&& 446666&&4 646664 666646664 666666 66446&&66 6

Pa*231 1.762E+02 0.2018 1.737E+00 0.0020 0.000E+00 0.0000 1.049E+01 0.0120 4.581E+00 0.0052 6.792E-02 0.0001 2.721E+02 0
Pb-210 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 5.591E-19 0
Ra-226 6.970E+01 0.0798 8.815E+00 0.0101 6.131E+00 0.0070 4.172E+00 0.0048 8.331E 01 0.0010 1.281E+00 0.0015 1.174E+02 0
Re 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 J.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0



_

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
Th 230 6.635E+01 0.0760 8.212E+00 0.0094 5.903E+00 0.0069 3.972E+00 0.0045 7.957E 01 0.0009 1.237E+00 0.0014 2.172E+02 0
" 't 3.737E 04 0.0000 2.726E 05 0.0000 8.944E 08 0.0000 2.509E-05 0.0000 1.094E 06 0.0000 8.310E 07 0.0000 2.580E+02 0,

2.928E 01 0.0003 3.578E 02 0.0000 2.686E 02 0.0000 1.753E 02 0.0000 3.519E 03 0.0000 5.509E-03 0.0000 4.556E+00 0
3

L_ 2.551E 04 0.0000 3.008E-05 0.0000 2.313E 05 0.0000 1.527E-05 0.0000 3.022E-06 0.0000 4.820E 06 0.0000 3.918E+00 0
4ee6e66 e6e6eM 66 66eeet Meeeeeee eee6e6 eteeeeeee eeeeee eeeeeeeee 6eeeee e6eeeeMe see6ee seeMeeee eeMe# 6eeeeeeee e
Tctet 3.126E+02 0.3580 1.880E+01 0.0215 1.215E+01 0.0139 1.865E+01 0.0214 6.213E+00 0.0071 2.591E+00 0.0030 8.732E+02 1

OtSun af all water independent and dependent pathways.
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Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (f) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 2.000E+03 years

0 Water Independent Pathways (Inhalation excludes redon)
0 Ground Inhalation Redon Plant Meat Milk Soit
Radis- &&dMa&Me&&& dad 6444MM44M6 dad &&&&&dM44444M4 6dM&Md44444464 6644444444M6444 6464M4444644444 64M&d&4644
cuetide areWyr fract. mreW yr fract. arem/yr fract, areWyr fract. areWye fract. areWyr fract. areWyr f

6M4444 &&4446&&& M6446 uuuH' 44M44 M6444444 &&444d 646444444 644444 644446444 666444 444444M4 M44dd 4444444M 6
P 231 3.975E+00 0.0050 1.023E+01 0.0129 0.000E+00 0.0000 4.123E+01 0.0518 1.126E+01 0.0142 8.230E-02 0.0001 4.149E+00 0
PD-210 0.000E+00 0.0000 1.112E 28 0.0000 0.000E+00 0.0000 7.598E 26 0.0000 4.380E 27 0.0000 3.006E-27 0.0000 4.390E 27 0
Ra 226 2.451E+00 0.0031 4.516E 03 0.0000 3.635E+00 0.0046 3.692E+00 0.0046 1 927E 01 0.0002 2.174E 01 0.0003 1.519E-01 0
RS 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
in 228 0.000E+00 0.0000 0.010E+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
Th 230 3.149E+01 0.03% 2.782E+00 0.0035 4.668E+01 0.0587 4.660E+01 0.0586 2.413E+00 0.0030 2.725E+00 0.0034 2.406E+00 0
Th 232 1.538E+02 0.1933 1.304E+01 0.0164 2.262E+00 0.0028 7.555E+0* 0.0950 3.212E+00 0.0040 6.165E+00 0.0078 4.000E+00 0
U 234 4.403E 01 0.0006 1.171E+00 0.0015 6.391E-01 0.0008 1.839E+00 0.0023 1.095E 01 0.0001 2.551E-01 0.0003 3.124E-01 0
U 238 1.146E+00 0.0014 1.047E+00 0.0013 1.485E 03 0.0000 1.173E+00 0.0015 7.470E 02 0.0001 2.122E 01 0.0003 2.699E-01 0
eeeetee Me6 Mee# eeeeee 6eeN6eee 6eeeee eeeeeeeee seeeee eeeeeeeee eeeeee eee6eeeee eeeeee eeMeee6e ee66ee unnM: #
Totsl 1.933E+02 0.2430 2.828E+01 0.0356 5.322E+01 0.0669 1.701E+02 0.2139 1.726E+01 0.0217 9.657E+00 0.0121 1.129E+01 0

)
Total Dose Contributions 700SE(1,p,t) for Indivi &al Radionuclides (i) and Pathways (p)

As mrem /yr and Fraction of Total Dc se At t = 2.000E+03 years
) Water Dependent Pathways
) Water Fish Redon Plant Meat Nilk ALL Pathw
Radio- 4446666664666666 6666466666464666 6&&nd&d664&d&&&& 664&&&&46&d646&& 466&d&dd&&d&4646 &&&&d64446dd&&46 6&&6466&&46
huctide mrent/yr fract. meeWyr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mreWyr fract. mrem /yr f
664tf 6 d&&d64464 64 M 66 666646&&& 644666 Ms&66Me MMae 644&M&&6 6&&&44 MA&&id&& d&&M6 MHadMd 666666 444444466 6
Pa 231 1.602E+02 0.2015 1.581E+00 0.0020 0.000E+00 0.0000 9.538E+00 0.0120 4.136E+00 0.0052 6.194E 02 0.0001 2.465E+02 0
Pb-210 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 8.787E 26 0
Ra 226 2.%1E+01 0.0372 3.712E+00 0.0047 2.633E+00 0.0033 1.772E+0" 0.0022 3.544E-01 0.0004 5.474E 01 0.0007 4.898E+01 0
as 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
i 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E4 . 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th 230 7.464E+01 0.0938 9.186E+00 0.0116 6.788E+00 0.0085 4.468E+00 0.0056 8.959E 01 0.0011 1.397E+00 0.0018 2.325E+02 0
Th 232 3.666E 04 0.0000 2.679E 05 0.0000 8.341E 08 0.0000 2.468E 05 0.0000 1.065E-06 0.0000 7.836E 07 0.0000 2.580E+02 0
u 234 5.555E 01 0.0007 6.774E 02 0.0001 5.107E 02 0.0001 3.326E 02 0.0000 6.677E 03 0.0000 1.046E-02 0.0000 5.492E+00 0
U-238 7.569E 04 0.0000 9.079E 05 0.0000 6.%7E-05 0.0000 4.531E 05 0.0000 9.060E-06 0.0000 1.432E 05 0.0000 3.925E+00 0
eee6M6 MMeeee# 6e6eee 6eeeeeeet eeeeee Meeeeeet eeeeet eeseeeee# M66M M:M..M 6eeeet 6eeseeee# eeeeet eeeeMeee #
Tctet 2.650E+02 0.3332 1.455E+01 0.0183 9.472E+00 0.0119 1.581E+01 0.0199 5.393E+00 0.0068 2.017E+00 0.0025 7.953E+02 1
)* sun af all water indepe.it and dependent pathways.
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saunary : Site X, West Pile, No cover File: SifEX-1.DAT

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 5.000E+03 years

1 Water Independent Pathways (Inhalation excludes redori)
> Ground Inhalation Redon Plant Meat Milk Soit
R adio- 66&&d&&&a&&&4666 666666646466&&46 6666664&d6666&&d 6&&&&&&&&4666&&6 6664444&66666646 666666&&46646664 d&&6&&&6666
huclide mrem /yr fract, meeW yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr f
all6&&& 666666664 666666 666666666 666664 666666666 666644 d&6666446 666666 666666666 666666 666666666 66s&&& 6666&&&66 6
P 2.079E+00 0.0033 5.352E+00 0.0084 0.000E+00 0.0000 2.156E+01 0.0340 5.886E+00 0.0093 4.304E-02 0.0001 2.170E+00 0
5 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
Rewo 8.810E 03 0.0000 1.624E-05 0.0000 1.307E 02 0.0000 1.327E 02 0.0000 6.929E-04 0.0000 7.817E 04 0.0000 5.459E 04 0
as 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
ih 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
Th-230 3.140E+01 0.0494 2.709E+00 0.0043 4.654E +01 0.0733 4.649E+01 0.0732 2.407E+00 0.0038 2.719E+00 0.0043 2.388E+00 0
Th 232 1.538E+02 0.2422 1.304E+01 0.0205 2.262E+00 0.0036 7.555E+01 0.1190 3.212E+00 0.0051 6.165E+00 0.0097 4.000E+00 0



U-234 1.289E+00 0.0020 1.235E+00 0.0019 1.897E+00 0.0030 3.086E+00 0.0049 1.739E 01 0.0003 3.267E-01 0.0005 3.746E 01 0
U 238 1.153E+00 0.0018 1.058E+00 0.0017 1.226E-02 0.0000 1.194E+00 0.0019 7.591E 02 0.0001 2.146E-01 0.0003 2.729E 01 0

se eeeeeeeee eeeee6 eeeeeeeee eeeeee eeeeeeeen Eeeece eeeeeeeee eeeeee eeeeeeece eeeeee beeeeeese eeeeee eeeeeeece e
1.897E+02 0.2987 2.340E+01 0.0368 5.073E+01 0.0799 1.479E+02 0.2329 1.176E+01 0.0185 9.469E+00 0.0149 9.206E+00 0

0

Total Dose Contributions TOOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p
As mrem /yr and Fraction of Total Dose At t = 5.000E+03 years |

|0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw I

Radio- 4646664444444466 &&&d&dia6&&&&d&d 644446&&&&d&d466 d444446&&644&446 6 des 4&d&ddessedd 64444&4644664644 64444444446
Nuclide meesL/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr f
6446444 desd&& dad 646446 644446664 6&&444 &&ad&dadd 6446&& A&&d&&444 644444 446&&4444 666446 6&&dadd&& dieddd dies &&d44 6
Pa 231 8.619E+01 0.1357 8.498E-01 0.0013 0.000E+00 0.0000 5.131E+00 0.0081 2.239E+00 0.0035 3.324E 02 0.0001 1.315E+02 0
Pb-210 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
Ra 226 2.037E 01 0.0003 2.734E-02 0.0000 1.653E 02 0.0000 1.219E 02 0.0000 2.412E 03 0.0000 3.582E-03 0.0000 3.029E 01 0
tr 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
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
Th 230 7.302E+01 0.1150 9.432E+00 0.0149 6.250E+00 0.0098 4.370E+00 0.0069 8.700E 01 0.0014 1.322E+00 0.0021 2.299E *02 0
Th 232 3.558E 04 0.0000 2.603E 05 0.0000 7.852E 08 0.0000 2.398E 05 0.0000 1.029E 06 0.0000 7.427E 07 0.0000 2.580E+02 0 |

U 234 2.179E+00 0.0034 2.797E 01 0.0004 1.881E 01 0.0003 1.304E-01 0.0002 2.599E 02 0.0000 3.%2E 02 0.0001 1.122E+01 0
U 238 1.046E-02 0.0000 1.334E 03 0.0000 9.096E-04 0.0000 6.263E 04 0.0000 1.249E-04 0.0000 1.911E-04 0.0000 3.994E+00 0
eeeeeee eeeeeeeee eeeeee eeeeeeeee e,eee, eeeeeeeee eeeeee eeeeeeeee eeeee, eeeeeeece eeeeee eeeeeeece eeeeee eeeeeeece e
Totti 1.o M.E+02 0.2545 1.059E+01 0.0167 6.455E+00 0.0102 9.645E+00 0.0152 3.138E+00 0.0049 1.398E+00 0.0022 6.350E+02 1

0*Stan of all water independent and dependent pathways.
j
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Stmary : Site X, West Pile, No cover File: SITEX-1.0AT |

Dose / Source Ratios Stsnmed Over All Pathways |

Parent and Progeny Principal Radionuclide Contributions Indicated i

0 Parent Product Branch OSR(j,t) (mrem /yr)/(pCi/g) |
' (j) Frection ts 0.000E+00 3.100E+01 4.100E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+0

t ed&deae A&&d&d&&& &&&4664&J ede&&4644 sd4444444 &&&a4&&&& a tede&&& d&&&e&644 &&&&&4446 6&&444466 6&&&646&& &&&&&&ea j
Pa Pa 231 1.000E+00 1.446E+01 1.437E+01 1.434E +01 1.431E +01 1.416E +01 3.250E+01 2.928E+01 2.637E+01 2.375E+01 1.269E+0

'

Pa-231 Ac-227 1.000E+00 0.000E+00 4.975E+00 5.749E+00 6.253E+00 7.378E+00 3.576E+01 3.221E+01 2,916E+01 2.655E+01 1.416E+0
Ps 231 60SR(j) 1.446E +01 1.934E + 01 2.009E +01 2.056E +01 2.154E +01 6.826E+01 6.149E+01 5.553E +01 5.030E+01 2.684E +0

SPb 210 Pb-210 1.000E+00 6.855E+00 2.595E+00 1.897E+00 1.431E+00 2.987E 01 1.078E 06 1.694E 13 2.663E 20 4.185E 27 0.000E+0
;Re 226 Ra 226 1.000E+00 2.120E +01 2.001E +01 1.963E +01 1.930E +01 1.758E+01 1.217E+01 1.049E+01 4.382E +00 1.834E+00 1.018E 0
Re 226 Pb 210 1.000E+00 0.000E+00 4.086E+00 4.696E+00 5.076E+00 5.681E+00 5.456E+00 7.786E+00 3.189E+00 1.326E+00 9.368E 0
Rs 226 80SR(j) 2.120E+01 2.409E+01 2.433E +01 2.438E+01 2.326E+01 1.762E+01 1.828E+01 7.572E+00 3.160E+00 1.955E 0

02a 228 Ra 228 1.000E+00 8.387E+001.990E-01 5.953E-02 2.009E 02 210E 05 6.070E 26 0.000E+00 0.000E+00 0.000E+00 0. .~E+0
Ra 228 Th 228 1.000E+00 0.000E+00 2.195E-01 6.570E-02 2.217E-02 ' .309E 05 9.055E-26 0.000E+00 0.000E+00 0.000E+00 0.0"8+0
6 228 60SR(j) 6.387E+00 4.156E-01 1.252E 01 4.227E-02 012E 04 1.513E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+0

OTh 228 Th 228 1.000E+00 6.176E+00 8.181E 05 2.184E-06 8.37BE 081.136E-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0
OTh 230 Th 230 1.000E+00 2.093E-01 2.00?E-01 2.092E 01 2.092E 01 2.091E 01 2.084E 01 2.074E 01 2.065E 01 2.056E 01 2.001E-0
Th 230 Ra 226 1.000E+00 0.000E+00 2.766E-01 3.624E-01 4.383E 01 8.371E 01 3.065E+00 5.555E+00 6.803E+00 7.259E+00 7.044E+0
Th 230 Pb-210 1.000E+00 0.000E+00 3.222E 02 5.132E-02 7.041E 02 1.900E-01 9.658E-01 2.486E+00 3.334E+00 3.606E+00 3.705E+0
Th 230 60SR(j) 2.093E 01 5.181E-01 6.230E-01 7.179E 01 1.236E+00 4.239E+00 8.249E+00 1.034E+01 1.107E+01 1.095E+0

oth-232 Th 232 1.000E+00 1.065E+00 1.112E+00 1.113E+00 1.113E+00 1.113E+00 1.113E+00 1.113E+00 1.113E+00 1.113E+00 1.113E+0
Th 232 Ra-228 1.000E+00 0.000E+00 8.167E+00 8.306E+00 8.345E+00 8.365E+00 8.365E+00 8.365E+00 8.365E+00 8.3652+00 8.365E+0
Th 232 Th-228 1.000E+00 0.000E+00 5.939E+00 6.093E+00 6.136E+00 6.158E+00 6.158E+00 6.158E+00 6.158E+00 6.158E+00 6.158E+0
Th-232 60SR(j) 1.065E+00 1.522E+01 1.551E+01 1.559E+01 1.564E+01 1.564E+01 1.564E+01 1.564E+01 1.564E+01 1.564E+0

Ou 234 U 234 1.000E+00 1.392E 01 1.392E-01 1.392E-01 1.392E 01 1.392E-01 1.390E-01 1.388E-01 1.386E-01 1.384E-01 1.373E 0
U-234 Th 230 1.000E+00 0.000E+00 5.840E-05 7.723E-05 9.418E-05 1.883E-04 9.393E 04 1.873E-03 2.801E 03 3.724E-03 9.147E-0
u 234 Ra-226 1.000E+00 0.000E+00 3.897E-05 6.774E-051.002E 04 3.886E 04 7.755E-03 2.686E 02 5.378E-02 8.371E 02 2.621E 0
0 234 Pb-210 1.000E+00 0.000E+00 3.241E-06 6.982E-061.190E 05 7.005E 05 2.230E 03 9.492E 03 2.174E-02 3.567E-02 1.260E-0
u-234 60SR(j) 1.392E-01 1.393E 01 1.393E 01 1.394E 01 1.398E-01 1.499E-01 1.770E 01 2.169E 01 2.615E 01 5.345E-0

Ju 238 U 238 1.000E+00 1.859E-01 1.859E 01 1.859E-01 1.859E-01 1.859E-01 1.859E-01 1.859E 01 1.859E 01 1.859E 01 1.859E 0
0 238 U 234 1.000E+00 0.000E+00 1.221E 05 1.615E-05 1.969E-05 3.938E 05 1.968E 04 3.933E 04 5.895E-04 7.855E 041.955E-0
u 238 Th 230 1.000E+00 0.000E+00 2.561E 09 4.480E-09 6.662E 09 2.664E 08 6.650E 07 2.655E-06 5.962E-06 1.058E 05 6.534E-0
r Ra 226 1.000E+00 0.000E+001.145E-09 2.636E 09 4.761E 09 3.722E-08 3.912E-06 2.696E 05 8.219E 05 1.761E 04 1.580E 0
L Pb 210 1.000E+00 0.000E+00 7.44BE-11 2.150E-10 4.522E 10 5.611E 0V 1.055E-06 8.463E 06 2.914E 05 6.682E-05 7.010E 0
U 238 80SR(j) 1.859E-01 1.859E 01 1.859E 01 1.859E 01 1.859E 01 1.861E-01 1.863E 01 1.866E 01 1.869E-01 1.902E-0
vieteep ettetet ettettete eteetette ettettete etteettee etteettet eteetteet etreteret etteettee eettetete eettetete ettettee

Branch Fraction is the cisnutative f actor for the j'th principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).
Tha DSR includes contributions f rom associated (half-life s 0.5 yr) daughters.
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Stsunary : Site X, West Pile, No cover File: SITEX-1.0AT

Single Radionuclide Soit Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem /yr

OL .de
(i) to 0.000E+00 3.100E+01 4.100E+01 5.000E +01 1.000E+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+

6466644 46464e464 644666666 &&adeaa&& de&deedad 4644466&& d66664444 664444666 664444444 666644444 44444441
'

P3-231 6.915E+00 5.170E+00 4.978E+00 4.863E+00 4.643E+00 1.465E+00 1.626E+00 1.801E+00 1.988t+00 3.725E+

Pb 210 1.459E+01 3.853E+01 5.271E+01 6.988E+01 3.347E+02 9.280E+07 *7.631E+13 '7.631E+13 *7.631E+13 '7.631E+
Ra-226 4.717E +00 4.151E+00 4.110E+00 4.102E+00 4.300E+00 5.674E+00 5.471E+00 1.321E+01 3.165E+01 5.116E+
R2 228 1,192g.01 2.389E+02 7.985E+02 2.366E+03 9.882E+05 *2. 721E + 14 *2. 721E + 14 *2.721E+14 *2. 721E +14 *2.721E+
Th-228 1.619E+01 1.222E*06 4.578E+07 1.194E+09 '8.192E+14 '8.192E+14 '8.192E+14 '8.192E+14 '8.192E+14 '8.192E+
Th 230 4.778E+02 1.930E+02 1.605E+02 1.393E+02 8.089E+01 2.359E+01 1.212E+01 9.668E+00 9.033E+00 9.134E+
Th 232 9.390E+01 6.571E+00 6.447E+00 6.413E+00 6.395E+00 6.395E+00 6.395E+00 6.395E+00 6.395E+00 6.395E+
U 234 7.183E+02 7.179E+02 7.176E+02 7.174E+02 7.152E+02 6.669E+02 5.648E+02 4.609E+02 3.824E+02 1.871E +
U 238 5.380E+02 5.380E+02 5.379E+02 5.379c+02 5.379E+02 5.374E+02 5.367E+02 5.360E+02 5.350E+02 5.258E+
eeeMee MeeM+ee ee6ee e ee 6eeeeee+e #eee+eeee eeeeeeeee eeeeeeeed ::::::::: eeeeeeeee eeeeeMee eeeeece
'At specific activity limit

0

staused Dose / Source Ratios DSR(1,t) in (arem/yr)/(pci/g)
and Single Radionuclide Soil Guidelines G(I,t) in pCi/g

at tmin a time of minim a single radionuclide soit guideline

cnd at taax = time of maximum total dose = 823.1 0.8 years
0%uclide Initial tmin DSR(i,tmin) C(i,tmin) DSR(i,tmax) C(i tmax)

(i) pCf/g (years) (pCl/s) (pci/g)

Ltd6446 46&a&&see 6466446d&e646464 644444444 A& dead 4&d &&A444444 464446444
Ps-231 4.900E+00 335.9 0.3 7.055E+01 1.418E+00 6.382E+01 1.567E+00
Pb-210 2.100E+01 0.000E+00 6.855E+00 1.459E+01 4.320E 11 2.315E+12
Rv 226 1.550E+01 49.13 > 0.05 2.438E+01 4.101E+00 2.402E+01 4.163E+00
R2 228 1.650E+01 0.000E+00 8.387E+00 1.192E+01 0.000E+00 *2.721E+14
T' 1.650E+01 0.000E+00 6.176E+00 1.619E+01 0.000E+00 '8.192E+14'

2.100E+01 2780 > 3 1.166E+01 e.576E+00 6.871E+00 1.455E+01
To . 1.650E+01 169.0 p 0.2 1.564E+01 6.395E+00 1.564E+01 6.395E+00
u 234 2.100E+01 5.000E+03 5.345E 01 1.871E+02 1.655E-01 6.042E+02
U 238 2.100E+01 5.000E+03 1.902E-01 5.258E+02 1.862E 01 5.370E+02
e M i eteeeeeee eeeeeeeeeeeeeece eeeeeeeee eeeeeeeee eeeeeeece eeeeeeece
*At specific activity limit
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Smmary : Site X, West Pile, No cover File: 5 'EX-1.DAT

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

D%uclide Parent BRf(i) DOSE (j,t), mrem /yr
(j) (1) tm 0.000E+00 3.100E+01 4.100E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03 1.500E*03 2.000E+03 5.000E+0

6!64466 6666664 446666666 6&&e64666 6664446&& 6666&&&ee 666666666 66ae46a66 da6666664 d66664666 6&&666666 666666664 64466664
Ps 231 Pa-231 1.000E+00 7.086E+01 7.041E +01 7.026E +01 7.012E +01 6.937E+01 1.593E+02 1.434E+02 1.292E+02 1.164E+02 6.216E+0

0Ac-227 Pa-231 1.000E+00 0.000E+00 2.438E+01 2.81TE+01 3.064E+01 3.615E+01 1.752E+02 1.578E+02 1.429E+02 1.301E+02 6.938E+0
OPb-210 Pb-210 1.000E+00 1.440E+02 5.450E+01 3.984E+01 3.005E+01 6.274E+00 2.263E-05 3.557E-12 5.591E-19 8.787E-26 0.000E+0
Pb-210 Ra 226 1.000E+00 0.000E+00 6.334E+01 7.279E*01 7.868E+01 8.806E+01 8.457E+01 1.207E+02 4.944E+01 2.055E+01 1.452E-0
Pb 210 Th-230 1.000E+00 0.000E+00 6.766E 01 1.078E+00 1.479E+00 3.990E+00 2.028E+01 5.221E+01 7.001E+01 7.572E+01 7.780E+0
Pb 210 U 234 1.000E+00 0.000E+00 6.807E-05 1.466E 04 2.500E 04 1.471E-03 4.682E 021.993E-014.565E 01 7.490E-012.646E+0
Pb-210 U-238 1.000E+00 0.000E+00 1.564E-09 4.516E-09 9.496E-09 1.178E 07 2.216E 05 1.777E 04 6.120E-04 1.403E 03 1.472E-0
Pb-210 600SE(j): 1.440E+02 1.185E+02 1.137E+02 1.102E+02 9.832E+01 1.049E+02 1.731E+02 1.199E+02 9.702E+01 8.060E+0

GR2-226 Ra 226 1.000E+00 3.286E+02 3.101E+02 3.043E+02 2.992E+02 2.724E+02 1.886E+02 1.626E+02 6.792E+01 2.842E+01 1.578E-0
Ra 226 Th 230 1.000E+00 0.000E+00 5.808E+00 7.611E+00 9.204E+00 1.758E+01 6.436E+01 1.167E+02 1.429E+02 1.524E+02 1.479E+0
R2-226 U 234 1.000E+00 0.000E+00 8.183E-04 1.422E 03 2.104E-03 8.160E-03 1.629E 01 5.640E-01 1.129E+00 1.758E+00 5.505E+0
Ra-226 U 238 1.000E+00 0.000E+00 2.404E 08 5.535E 08 9.997E 08 7.815E 07 8.216E 05 5.663E-041.726E-03 3.699E 03 3.318E-0
Ra426 600SE(j): 3.286E+02 3.159E+02 3.119E+02 3.084E+02 2.900E+02 2.531E+02 2.798E+02 2.119E+02 1.826E+02 1.536E+0

3r Ra 228 1.000E+00 1.384E+02 3.284E+00 9.823E-01 3.315E-01 7.937E 04 1.002E 24 0.000E+00 0.000E+00 0.000E+00 0.000E+0
i Th 232 1.000E+00 0.000E+00 1.348E +02 1. 370E +02 1.377E +02 1. 380E+02 1.380E +02 1.380E+02 1.380E+02 1.380E+02 1.380E+0
RS 428 800SE(j): 1.384E+02 1.380E+02 1.380E+02 1.380E+02 1.380E+02 1.380E+02 1.30.E+02 1.380E+02 1.380E+02 1.380E+0

3Th 228 Ra 228 1.000E+00 0.000E+00 3.623E+00 1.084E+00 3.659E 01 8.760E 04 1.494E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Th-228 Th 228 1.000E+00 1.019E+02 1.350E 03 3.604E 05 1.382E-06 1.875E-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Th 228 Th-232 1.000E+00 0.000E+00 9.800E+01 1.005E+02 1.012E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+0
Th 228 600SE(j): 1.019E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+02 1.016E+0



. _ _ _ . __ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ ___ _ _ __.

0Th 230 Th 230 1.000E+00 4.395E+00 4.394E+00 4.394E+00 4.393E+00 4.392E+00 4.376E+00 4.356E+00 4.337E+00 4.317E+00 4.202E+0
Th 230 U 234 1.000E+00 0.000E+001.226E 03 1.622E 03 1.978E 03 3.954E-03 1.973E 02 3.933E 02 5.883E 02 7.821E 02 1.921E-0"

C 9 U 238 1.000E+00 0.000E+00 5.378E 08 9.407E 081.399E 07 5.595E 071.397E 05 5.575E 051.252E-04 2.221E 041.372E 0
800SE(j): 4.395E+00 4.395E+00 4.395E+00 4.395E+00 4.395E+00 4.396E+00 4.396E+00 4.396E+00 4.396E+00 4.396E+0

2 0'. .: Th 232 1.000E+00 1.757E+01 1.835E+01 1.836E+01 1.837E+01 1.837E+01 1.837E+01 1.837E+01 1.837E+01 1.837E+01 1.837E+0t

CU-2T U 234 1.000E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.919E+00 2.915E+00 2.911E+00 2.907E+00 2.882E+0
j U 234 U 238 1.000E+00 0.000E+00 2.564E 04 3.391E 04 4.135E-04 8.270E 04 4.133E-03 8.259E 031.238E 021.650E-02 4.106E 0

U 234 8 DOSE (j): 2.923E*00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+00 2.923E+0,

0U 238 U 238 1.000E+00 3.903E+00 3.903E+00 3.903E+00 3.903E+00 3.903E+00 3.903E+00 3.903E+00 3.903E*00 3.903E+00 3.903E+0
e8 MS46 e****** eeeeeeeee eeeeeeece eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeee

"

j 88F(i) is the branch fraction of the parent nuclide.
1 1RESRAD, Version 5.41 7" Limit = 0.5 year 03/29/95 09:48 Page 26
i Sumary : Site X, West Pile, No cover File: SITEX 1.0Af

Individual Nuclide soil Concentration
Parent Nuclide and Branch Fraction Indicated

0Nuclide Parent BAF(i) 5(j,t), pCi/g

(}) (i) ts 0.000E+00 3.100E+01 4.100E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+0
6!66!66 uunu uuunu 66u6uu 6u66u66 uuuu6 Mubaus Muuu6 M6uuu 6666666u M66ubu M66666u uuuu
Pa 231 Pa 231 1.000E+00 4.900E+00 4.867E+00 4.857E+00 4.847E+00 4.795E+00 4.398E+00 3.948E+00 3.543E+00 3.180E+001.663E+0

OAc 227 Pa 231 1.000E+00 0.000E+00 3.016E+00 3.485E+00 3.791E+00 4.473E+00 4.261E+00 3.825E+00 3.433E+00 3.081E+001.611E+0
OPb 210 Pb 210 1.000E+00 2.100E+01 7.951E+00 5.812E+00 4.384 +00 9.152E 01 3.301E-06 5.189E-13 8..,6E-20 1.282E-26 0.000r+0
Pb-210 Ra 226 1.000E+00 0.000E+00 9.240E+00 1.062E+01 1.146E+01 1.285E+01 6.402E+00 2.506E+00 9.f*'E 01 3.838E-01 1.380E 0
Pb 210 Th 230 1.000E+00 0.000E+00 9.871E-02 1.572E 01 2.157E 01 5.821E 01 2.801E+00 4.004E+00 4.462E+00 4.628E+00 4.622E+0
Pb 210 U 234 1.000E+00 0. ,00E+00 9.929E 06 2.139E 05 3.646E 05 2.146E 04 6.784E 03 2.250E-02 4.168E-02 6.213E-021.870E-0
Pb-210 U 238 1.000E+00 0.000E+00 2.282E 10 6.587E 101.385E 091.719E 08 3.229E 06 2.332E 05 6.848E-051.418E-041.201E 0
Pb 210 8S(j): 2.100E+01 1.729E+01 1.659E+01 1.608E+01 1. 34E+01 9.210E+00 6.532E+00 5.485E+00 5.074E+00 4.812E+0

3Ra 226 Ra 226 1.000E+00 1.550E+01 1.462E+01 1.435E+01 1.411E+01 1.285E+01 6.067E+00 2.374E+00 9.293E 01 3.637E 01 1.308E-0
Ra-226 Th 230 1.000E+00 0.000E+00 2.739E 01 3.589E 01 4.341E 01 8.291E 01 2.944E+00 4.083E+00 4.515E+00 4.671E+00 4.658E+0
Ra 226 U-234 1.000E+00 0.000E+00 3.859E-05 6.709E-05 9.922E-05 3.849E-04 7.649E 03 2.384E 02 4.330E-02 6.396E 021.898E 0
Re ''' U 238 1.000E+00 0.000E+001.134E-09 2.611E 09 4.715E 09 3.686E 08 3.872E 06 2.555E 05 7.282E-051.486E-041.227E 0
F 8S(j): 1.550E+01 1.490E+01 1.471E+01 1.45 h 01 1.368E+01 9.018E+00 6.481E+00 5.488E+00 5.099E+00 4.850E+0

'R. Ra 228 1.000E+00 1.650E+01 3.914E 01 1.171E 01 3.951 02 9.459E 05 1.022E 25 0.000E+00 0.000E+00 0.000E+00 0.000E+0 |

Ra 228 Th 232 1.000E+00 0.000E +00 1.606E +01 1.633E+01 1.6 1: .01 1.N.5E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+0 |
Ra 228 8S(j): 1.650E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+0

)Th 228 Ra 228 1.000E +00 0.000E+00 5.865E 01 1.755E 01 5.924 02 1.+1SE 04 1.532E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Th-228 Th 228 1.000E+00 1.650E+01 2.186E 04 5.835E 06 2.23Pr.07 3.036E 15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Th 228 Th 232 1.000E+00 0.000E*00 1.587E+01 1.628E+01 1.639E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+0
Th 228 8S(j): 1.650E+01 1.645E+01 1.645E+01 1.64*r+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+01 1.645E+0

JTh 230 th 230 1.000E+>O 2.100E + 01 2. 099E + 01 2. 099E + 01 2. 09' J' 2.09BE+01 2.091E+01 2.081E+01 2.072E+01 2.063E+01 2.0 % 0
Th 230 U 234 1.000E+ 0 0.000E+00 5.859E 03 7.749E 03 9.44' 03 1.889E 02 9.424E 02 1.879E 0, 2.811E 01 3.736E 01 9.177E-0
th 230 U 238 1.000E 60 0.000E+00 2.5700 07 4.494E 07 6.68 07 2.673E 06 6.672E 05 2.664E 04 5.9+*: 04 1.061E 03 6.555E-0
Th 230 8S(j): 2.100E+ 01 2.100E +01 2.100E +01 2.1002 01 2.100E +01 2.100E +01 2.100E +01 2.100E +01 2.100E+01 2.100E +0

Oth-232 Th 232 1.000E+00 1.650E+01 1.650E+01 1.650E+01 1.650c+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+0 I

00 234 U-234 1.000E+00 2.100E+01 2.100E+01 2.100E +01 2.100E +01 2.099E +01 2.097E +01 2.094E+01 2.091E+01 2.088E+01 2.071E +0 )

U 234 U-238 1.000E+00 0.000E+001.842E 03 2.436E 03 2.970E-03 5.940E 03 2.969E 02 5.933E-02 8.893E 021.185E-012.950E 0
U 234 8S(j): 2.100E +01 2.100E+01 2.100E +01 2.100E +01 2.100E+01 2.100E +01 2.100E+01 2.100E +01 2.100E+01 2.100E+0

0U 238 U-238 1.000E+00 2.100E+01 2.100E+01 2.100E +01 2.100E +01 2.100E+01 2.100E+01 2.100E+01 2.100E +01 2.100E +01 2.100E +0
eeMeee eeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeece eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeee
BRF(l) is the branch fraction of the parent nuclide.
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DOSE: All Pathways Summed, Ra-226
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1.0
, i i i

n - Water
+ - Fish

"

+ - Radon
o - Plant
x - Meat
o - Milk

,

N |
C 0.5 _ J
P l:
C

|
-

N

0.0 . .. ... - - i i .e
0 1000 2000 3000 4000 5000

Years
SITEX- 1.DAT 03/29/95 09:48

!

|
!
|

|



i

l
i

1

I

|

i

lDOSE: Water Dependent Pathways,, Ra-226

200 1
, , , ,

~
__

u - Water
\

* - Fis .
+ - Radon150 -

o - Plant
-

'

x - Meat i

_ o - Milk

a ,q
|\

C 100 L !

t I
-

.O t :' '

j s.- ;

c t
- ' 3

.

; ",

50 L ,

-
1

/M _ %- _ ,Q , T h:+ - ,iw
._,

0 1000 2000 3000 4000 5000

Years
SITEX- 1.DAT 03/29/95 09:48

|



DOSE: Water Dependent Pathways,, Ra-228
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Dose Conversion Factor (and Related) Parameter Suunary
File: DOSFAC.BlN

i

3 * * *Current Parameter
Menu * Parameter ' Value * Default Name*
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41 * Cromd externet gansna, volune DCF8s, (mrem /yr)/(pci/cm"3): * * *

';A-1 * Ac-227+D , soit density = 1.0 g/cm" 3 ' 2.760E+00 * 2.760E+00 * DCF1( 1,1)
.

A1 * Ac 227+D , soi t density = 1.8 g/cm"3 * 1.520E+00 * 1.520E+00 * DCF1( 1,2)
4.g . . . .

A1 * Pa 231 , soit density = 1.0 g/cm"3 *i 210E 01 * 2.210E 01 * DCF1( 2,1)
Ai * Pa 231 , soit densit, = 1.8 g/cm"3 210E-01 * 1.210E 01 * DCF1( 2,2)

|
**

g.3 e . . .

A1 * Pb-210+0 , soit density = 1.0 g/ce"3 * 4.870E 03 * 4.870E 03 * DCF1( 3,1)
A1 * Pb 210+0 , soit density = 1.8 g/cm**3 ' 2.310E 03 * 2.310E-03 * DCF1( 3,2)
A1 * * * *

41 * Ra 226+0 , soi t density = 1.0 g/cm"3 ' 1.550E+01 ' 1.550E+01 * DCF1( 4,1)
41 * R: 226+0 , soit density = 1.8 g/cm"3 * 8.560E+00 * 8.560E+00 * DCF1( 4,2)
A1 * * * *

A1 * Ra 228+0 , soit density = 1.0 g/ce"3 * 8.180E+00 * 8.180E+00 ' DCF1( 5,1)
A-1_ * Ra 228+D , soll density = 1.8 g/ca"3 * 4.510E+00 * 4.510E+00 * DCF1( 5,2)
A1 * * * *

A1 * Th 228+0 , soll density = 1.0 g/ca"3 * 1.330E+01 ' 1.330E+01 * DCF1( 6,1)
A1 * Th 228+0 , soi t density = 1.8 g/ca"3 * 7.360E+00 * 7.360E+00 * DCF1( 6,2)
g.; e . . e

A1 * Th 230 , soll density = 1.0 g/ce"3 * 2.110E-03 * 2.110E-03 * DCF1( 7,1)
A-1 * Th 230 , soit density = 1.8 g/ca" 3 * 1.030E-03 * 1.030E-03 * DCF1( 7,2)
4.g . . . .

A1 * Th 232 , soi t density = 1.0 g/ce"3 * 1.350E-03 * 1.350E 03 * DCF1( 8,1)
A1 * Th 232 , soit censity = 1.8 g/cm"3 * 6.040E 04 * 6.040E 04 ' DCF1( 8,2)
A- ' ' *

A 1 234 , soll density = 1.0 g/cm"3 * 1.580E-03 * 1.580E 03 * DCF1( 9,1)
A,. U 234 , soll density = 1.8 g/ce"3 * 6.970E 04 * 6.970E 04 * DCF1( 9,2)
4,9 + . . .

A1 * U 238+0 , soll density = 1.0 g/ce"3 ' 1.270E-01 * 1.270E 01 ' DCF1(10,1)
A1 * U 238+0 , soit density = 1.8 g/ca"3 * 6.970E 02 * 6.970E 02 * DCF1(10,2)



- . -. - - -- . . .

* * *A*3 * Depth factors, ground external gansna, dimensionless:
A3 * Ac 227+D , soll density = 1.0 g/ca"3, thickness = .15 m * 7.900E C1 * 7.900E 01 * FD( 1,1,1)
A' * Ac 227+0 , soll density = 1.0 g/cs"3, thickness = 0.5 m * 9.700E 01 * 9.700E 01 * FD( 1,2,1)

' Ac-227+0 , soll density = 1.0 g/ce"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 ' FD( 1,3,1)
* Ac-227+0 , soll density = 1.8 g/ca"3, thickness = .15 m * 9.100E 01 ' 9.100E 01 * FD( 1,1,2)

A-3 * Ac-227+D , soit density = 1.8 g/ca"3, thickness = 0.5 m * 1.000E+00 ' 1.000E+00 * FD( 1,2,2)
A3 * Ac-227+0 , soit density = 1.8 g/ce"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 1,3,2)
A3 * * ' *

A3 * Pa 231 , soit density = 1.0 g/ca"3, thickness = .15 m * 7.900E 01 * 7.900E-01 * FD( 2,1,1)
A3 * Pe 231 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,1)
A3 * N-231 , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 2,3,1)
A3 * Pa 231 , soit density = 1.8 g/ce"3, thickness = .15 m * 9.200E 01 * 9.200E-01 * FD( 2,1,2)
A3 * Pa 231 , soll density = 1.8 g/ca"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,2)
A3 * Pa-231 , soll density = 1.8 g/ce"3, thickness = 1,0 m * 1.000E+00 * 1.000E*00 * FD( 2,3,2)
A3 * * * *
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A3 * Pb 210+0 , soll density = 1.0 g/cm "3, thickness = .15 m * 8.800E-01 * 8.800E 01 * FD( 3,1,1)
A3 * Pb-210+0 , soit density - 1.0 g/cW3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3.2,1)
A3 * Pb-210+0 , soit density = 1.0 g/ce"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 3,3,1)
A-3 * Pb 210+0 , soit density = 1.8 g/ce"3, thickness s .15 m * 9.'00E-01 * 9.700E 01 * FD( 3,1,2)
A3 * Pb 210+0 , soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 * 1.000E+00 * FD( 3,2,2)'

A3 * Pb-210+D , soll density = 1.8 g/ce"3, thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 3,3,2)*

A3 * * * *

A1 * Re 226+D , soit density = 1.0 g/cm"3, thickness = .15 m * 6.300E 01 * 6.300E 01 * FD( 4,1,1)
/ Ra 226+D , sof t density = 1.0 g/cm"3, thickness = 0.5 m * 9.200E 01 * 9.200E 01 * FD( 4,2,1)

Re 226+0 , soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 4,3,1)*+

A3 ' Re 226+0 , soll density = 1.8 g/cm"3, thickness = .15 m * 8 %00E 01 * 8.500E 01 * FD( 4,1,2)
A3 * Ra 226+D , soit density = 1.8 g/ca"3, thickness = 0.5 m 1.000E+00 * 1.000E+00 * FD( 4,2,2)*

A3 * Ra 226+0 , soll density = 1.8 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 4,3,2)
A3 * * * *

A3 * Ra 228+D ,'soit density = 1.0 g/cm"3, thickness = .15 m * 6.800E 01 ' 6.800E 01 * FD( 5,1,1)
A3 * Ra 228+0 , sof t density = 1.0 g/cs"3, thickness = 0.5 m * 9.700E 01 * 9.700E 01 * FD( 5,2,1)
A3 * Ra 228+D , soit Jensity = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 ' 1.000E+00 * FD( 5,3,1)*

A3 * Rs 228+0 , soit ensity = 1.8 g/cm"3, thickness = .15 m * 8.500E 01 * 8.500E 01 * FD( s,1,2)
A3 * Ra 228+D , soit <1ensity = 1.8 g/ca"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 5 2,2:
A3 * Ra 228+0 , soit density = 1.8 g/ce"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 5,3,2)
A3 * * * *

A3 * Th 228+0 , soi t density = 1.0 g/ce"3, thickness = .15 m * 6.100E-01 * 6.100E-01 * FD( 6,1,1)
A3 * Th 228+0 , soll density = 1.0 g/ce"3, thickness = 0.5 m * 9.400E-01 ' 9.400E-01 * FD( 6,2,1)
A3 * Th 228+0 , soll density * 1.0 g/ce"3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 6,3,1)
A3 * Th 228+D , soit density = 1.8 g/cm"3, thickness = .15 m * 7.500E 01 * 7.500E-01 * FD( 6,1,2)
A-3 * Th-228+0 , soll density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 6,2,2)
A3 * Th 228+0 , soit density = 1.8 g/ce"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 6,3,2)
A3 * * * *

A3 ' Th 230 , soi t density = 1.0 g/cm"3, thickness = .15 m * 9.300E-01 ' 9.300E 01 ' FD( 7,1,1)
A3 * Th 230 , soit density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 7,2,1)
A3 * Th 230 , soit density = 1.0 g/ca"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 7,3,1)
A3 * Th 230 , soit density = 1.8 g/ce"3, thickness = .15 m * 1.000E+00 ' 1.000t+00 * FD( 7,1,2)
A3 * Th 230 , soll density = 1.8 g/ce"3, thickness = 0.5 m ' 1.000E+00 * 1.000E+00 * FD( 7,2,2)
A-3 * Th*230 , soll density = 1.8 g/ce"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 7,3,2)
43 + . + .

s3 * Th 232 , soit density = 1.0 g/cm"3, thickness = .15 m * 9.500t 01 * 9.500E 01 * FD( 8,1,1)
A ' Th 232 , soit density 1." s/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 8,2,1)

Th 232 , soll density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 8,3,1).

A. Th-232 , soll dencity 1.8 g/ce"3, thickness = .15 m 1.000E+00 * 1.000E+00 * FD( 8,1,2)*

A3 * Th 232 , soll density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 8,2,2)
A3 * Th 232 , soit density = 1.8 g/ca"3, thickness = 1.0 m 1.000E+00 ' 1.000E+00 ' FD( 8,3,2)*

A3 * * * *

A3 * U 234 , soll density = 1.0 g/cm**3, thickness = .15 m * 9.000E-01 * 9.000E 01 * FD( 9,1,1)



-. . .- .

A3 * U 234 , salt density e 1.0 g/ce**3, thickness e 0.5 m * 1.000E+00 * 1.000E+00 * FD( 9,2,1) I

A3 * U 234 , soit density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 9,3,1)
Aa * U 234 , soil density = 1.8 g/cm**3, thickness * .15 m * 1.000E+00 * 1.000E+00 * FD( 9,1,2)
i U 234 , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 9,2,2)
A U 234 , soll density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 9,3,2)

,

A 3 ' ,* * * *
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A-3 * U 238+D , soit density = 1.0 g/ca"3, thickness = .15 m * 7.800E-01 * 7.800E 01 * FD(10,1,1)
.

A3 * U 238+D , soll density = 1.0 g/ca"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD(10,2,1) |
A3 * U 238+0 , soit density = 1.0 g/cm**3, thickness = 1.(t a ' 1.000E+00 * 1.000E+00 * FD(10,3,1)
A-3 * U 238+0 , soit denalty = 1.8 g/ca"3, thickness = .15 m * 8.800E-01 * 8.800E-01 * FD(10,1,2)
A-3 * U 238+0 , soit density = 1.8 g/ca"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD(10,2,2)
A-3 * U 238+0 , soit density = 1.8 g/ce"3, thickness = 1.0 m ' 1.000E+00 * 1.000E+00 * FD(10,3,2)

. . . .

81 * Dose conversion factors fo inhalation, mrom/pci: * * *

81 * Ac 227+0 * '.700E+00 ' 6.700E+00 * DCF2( 1) ;
S*1 * Fa 231 . 300E+00 * 1.300E+00 * DCF2( 2)*

81 * Fb 210+0 * 2.100E 02 * 2.100E-02 * DCF2( 3)
B1 * Re-226+0 * 7.900E-03 * 7.900E 03 ' DCF2( 4)

i81 * Ra 228+0 * 4.500E-03 * 4.500E 03 * DCF2( 5) '

B1 * Th 228+0 * 3.100E 01 * 3.100E 01 * DCF2C 6)
81 * Th 230 ' 3.200E 01 * 3.200E 01 * DCF2( 7)
B1 * Th 232 * 1.600E+00 * 1.600E+00 ' DCF2( 8)
81 * U 234 * 1.300E 01 * 1.300E 01 * DCF2( 9) |

'238+D * 1.200E 01 * 1.200E 01 * DCF2(10) !8- -

. . .

D-1 * Dose conversion 6 . A for ingestion, mrem /pci: * * *

D1 * Ac 227+0 * 1.500E 02 * 1.500E 02 * DCF3( 1)
D-1 * Pa 231 ' 1.100E 02 * 1.100E-02 * DCF3C 2)
31 * Ib 210+D * 6.700E 03 * 6.700E 03 * DCF3( 3)
D1 * R: 226+D * 1.100E-03 * 1.100E 03 ' DCF3( 4)
D1 * Ra 228+D 1.200E 03 * 1.200E 03 * DCF3( 5)*

D1 * Th 228+D ' 7.500E 04 * 7.500E 04 * DCF3( 6)
D1 * Th 230 * 5.300E-04 ' 5.300E 04 * DCF3( 7)
D1 * Th 232 * 2.800E-03 * 2.800E-03 * DCF3( 8)
D1 * U 234 ' 2.600E 04 * 2.600E 04 * DCF3C 9)
D1 * U 238+0 * 2.500E 04 * 2.500E-04 * DCF3(10)

= . . .

D 34 * Food transfer factors: * * *

D 34 * Ac-227+0 , plant / soil concentration ratio, dimensiontess * 2.500E-03 * 2.500E 03 * RTF( 1,1)
0 34 * Ac 227+0 , beef /tivestock intake ratio, (pci/kg)/(pci/d) * 2.000E 05 * 2.000E-05 * RTF( 1,2)
D 34 * Ac 227+0 , milk /tivestock-intake ratio, (pci/L)/(pCl/d) * 2.000E 05 * 2.000E-05 * RTF( 1,3)
D 34 * * * *

D 34 * Pa 231 , plant /soit concentration ratio, dimensionless * 1.000E 02 ' 1.000E-02 * RTF( 2,1)
0 34 * Po 231 , beef / livestock intake ratio, (pCi/kg)/(pci/d) * 5.000E-03 * 5.000E 03 ' RTF( 2,2)
D 34 * pa 231 , milk /tivestock-intake ratio, (pCl/L)/(pct /d) * 5.000E 06 * 5.000E-06 * RTF( 2,3)
D 34 * * * *

D 34 * Pb 210*D , plant /soll concentration ratio, dimensit tess * 1.000E-02 * 1.000E 02 * RTF( 3,1)
D 3fi * Pb 210+D , beef /tivestock intake ratio, (pC1/kg)/(pt. 1) * 8.000E 04 * 8.000E-04 * RTF( 3,2)
D 34 * Pk210+D , mitk/ livestock intake ratio, (pci/L)/(pCl/w) * 3.000E-04 * 3.000E 04 * RTF( 3,3)

.34 e * * *

D 34 * Ra 226+0 , plant / soil concentration ratto, dimensionless * 4.000E 02 * 4.000E-02 * RTF( 4,1)
DJ to 226+0 , beef /tivestock intake ratio, (pci/kg)/(pci/d) * 1.000E 03 ' 1.000E-03 ' RTF( 4,2)
D a 226+0 , milk / livestock intake ratio, (pci/L)/(pci/d) * 1.000E 03 * 1.000E 03 * RTF( 4,3)

* * *p.n
D 34 * Ra 228+D , plant /sof t concentration ratio, dimensionless * 4.000E-02 ' 4.000E 02 * RTF( 5,1)
D 34 * Re-228+0 , beef / Livestock intake ratio, (pci/kg)/(pcl/d) * 1.000E 03 * 1.000E 03 * RTF( 5,2)
D-34 * Ra 228+D , milk /tivestock-intake ratio, (pci/L)/(pcl/d> * 1.000E-03 * 1.000E 03 * RTF( 5,3)
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D 34 * Th 228+0 , plant /soit concentration ratio, dimensionless * 1.000E 03 * 1.000E-03 * RTF( 6,1)
D-34 * Th 228+D , beef /tivestock intake ratio, (pci/kg)/(pci/d) * 1.000E 04 * 1.000E-04 * RTF( 6,2)
D 34 * Th 228+0 , aftk/ livestock intake ratio, (pci/L)/(pci/d) * 5.000E 06 * 5.000E 06 * RTF( 6,3)
p.54 e . . .

0 34 * Th 230 , plant /soit concentration ratio, dimensionless * 1.000E-03 * 1.000E 03 * RTF( 7,1)
0 34 * Th 230 , beef / livestock intake ratio, (pCf/kg)/(pCf/d) * 1.000E-04 * 1.000E 04 * RTF( 7,2)
0 34 * Th 230 , milk / livestock intake ratio, (pCf/L)/(pci/d) * 5.000E 06 * 5.000E-06 * RTF( 7,3)
p.34 e . . .

0 34 * Th 232 , plant /soit concentration ratio, dimensionless * 1.000E 03 * 1.000E-03 * RTF( 8,1)
0 34 * Th 232 , beef /tivestock-intake ratio, (pcl/kg)/(pC1/d) * 1.000E 04 * 1.000E 04 * RTF( 8,2)
0 34 * Th 232 , milk /tivestock-intake ratio, (pci/L)/(pci/d) * 5.000E 06 * 5.000E 06 * RTF( 8,3)
D 34 * * * *

D-34 * U 234 , plant /soit concentration ratio, dimensionless * 2.500E 03 * 2.500E 03 * RTF( 9,1)
D-34 * U 234 , beef / livestock-intake ratio, (pci/kg)/(pci/d) * 3.400E 04 * 3.400E-04 * RTF( 9,2)
D 34 * U 234 , milk /tivestoc intake ratio, (pci/L)/(pCf/d) * 6.000E-04 * 6.000E 04 * RTF( 9,3)
0 34 * * * *

D 34 * U 238+D ., plant /soit concentration r6tio, dimensionless 4.500E 03 * 2.500E 03 * RTF(10,1)'

0 34 * U 238+D , beef / livestock intake ratio, (pci/kg)/(pCf/d) 3.400E 04 * 3.400E-04 * RTF(10,2)*

D 34 * U-238+D milk / livestock intake ratio, (pCi/L)/(pci/d) 6.000E 04 * 6.000E 04 * RTF(10,3)*
,

05 * stosecumulation f actors, f resh water, L/ks: ' * *

D5 * Ac 227+0 , fish 1.500E+01 * 1.500E+01 * stoFAC( 1,1)*

05 * Ac 227+D , crustacea and mollusks 1.000E+03 * 1.000E+03 * BIDFAC( 1,2)*

p.$ . e * * *

f Pa 231 , fish *9 000E+01 * 1.000E+01 * B10F*c( ".1)
L Pa 231 , crustacea and mollusks '.100E+02 * 1.100E+02 * 810FAC( 2.2)*

05 * * * *

05 * F b-210+0 , f i sh * 3.000E+02 * 3.000E+02 * 810FACC 3,1)
05 * Pb-210+0 , crustices and mottusks * 1.C00E+02 * 1.000E+02 * B10FACC 3,2)
05 * * * *

D5 * Ra 226+0 , fish * 5.000E+01 * 5.000E+01 * 310FAC( 4,1)
05 * Ra 226+0 , crustacea and mottusks * 2 500E+02 * 2.500E+02 * BIDFAC( 4,2)
D5 * * * *

D5 * Ra 228+0 , fish *i *00E+01 * 5.000E+01 * s!0FAC( 5,1)
D5 * Ra 228+0 , crusta es and mettusks * 2 ,00E+02 * 2.500E+02 * 310FAC( 5,2)
p.$ e . . .

D5 * Th 228+0 , fish * 1 000E+02 * 1.000E+02 * s!0FAC( 6,*
D5 * Th 228+D , crustacea and mollusks * 5.000E+02 * 5.000E+02 * B10FAC( 6,2)
D5 * * * *

D5 * Th 230 , fish * 1.000E+02 ' 1.000E+02 * BIDFAC( 7,1)
05 * Th 230 , crustacea and not tusks- * 5.000E+02 * 5.000E+02 * B10FAC( 7,2)
p.$ e . . .

D5 * Th-232 , fish * 1.000E+02 * 1.000E+02 ' S!0FAC( 8,1)
D-5 * Th 232 , crustacea and mottusks * 5.000E+02 * 5.000E+02 * Bl0FAC( 8,2)
0-5 * * * *

D5 * U-234 , fish * 1.000E+01 * 1.000E+01 * 310FAC( 9,1)
D5 * U 234 , crustacea and mollusks * 6.000E+01 * 6.000E+01 * 810FAC( 9,2)
05 * * * *

D5 * U 238+0 , fish * 1.000E+01 * 1.000E+01 * BIOFAC(10,1)
05 * U 238+0 , crustacea and mottusks * 6.000E+01 * 6.000E+01 * B10FAC(10,2)
(seetOeee#eeeeeee6eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeueeeeeeeeeeeGeeeeeeeeeeeeee
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* AREA l4011 * Area of contaminated zone (m**2) * 3.180E+04 * 1.000E+04 * -

,



_ _ _ _ . _ _ _ - - - . . _ _ .. _ _ _ _ _. _ - - --- _ - _ _ - ._- .

,

* THICK 0R011 * Thickness of contaminated zone (m) * 4.570E+00 * 2.000E+00 * --

* LCZPAQ2011 * Length parallel to aquifer flow (m) * 1.330E+02 * 1.000E+02 * --

* BR0L* * * sesic radiation dose Limit (area /yr) * 1.000E+02 ' 3.000E+01 * ~-

* TI' Time since piecement of meteriet (yr) * 3.000E+01 * 0.000E+00 * --

* T( 2)* Times for calculations (yr) ' 3.100E+01 * 1.000E+00 * -- ,
,

Roll * Times for calculations (yr) * 4.100E+01 * 3.000E+00 * ' f( 3)--

R011 * 7ines for ceicutations (yr) * 5.000E+01 ' 1.000E+01 * ' T( 4)~

R011 * Times for calculations (yr) * 1.000E+02 * 3.000E+01 * * T( 5)--

Roll * 7 fees for cetcutations (yr) * 5.000E+02 * 1.000E+02 * ' T( 6)--

4011 * Times for calculations (yr) * 1.000E+03 * 3.000E+02 * * T( 7)-~

R011 * Tines for ceicutatiens (yr) ' 1.500E+03 * 1.000E+03 * * T( 8)-"
..

I2011 * Times for calculations (yr) * 2.000E+03 ' 3.000E+03 * * T( 9)~-

RO11 * Times for calculations (yr) * 5.000E+03 * 1.000E+04 * ' f(10)~

*. . . . .

R012 * Initlet principet radionuclide (pci/s): Pe 231 4.900E+00 * b.000E+00 ** * $1C 2) :
--

2012 * Initiet principet radienuclide (pCf/s): Pti-210 2.100E+01 * 0.000E+00 ** * 51( 3) ;
-~

R012 * Initlet principet radionuctide (pCl/s): Ra-226 ' Sif 4) |1.550E+01 * 0.000E+00 ** ~

R012 * Initiet principet radionuclide (pCf/s): Re 228 ' 1.650E+01 * 0.000E+00 * * S1( 5)-~
;R012 * Initlet principel radionuclide (pCf/s): Th 228 1.650E+01 * 0.000E+00 ** * $1( 6) '-"

R012 * Inittet principal radionuclide (pC1/s): Th 230 2.100E+01 * 0.000E+00 ** * 51( 7)---

R012 * Initiet principet radionuclide (pCf/s): Th 232 * 1.650E+01 * 0.000E+00 * * SIC 8) ;-~

tJ12 * Inittet principal radionuclide (pCf/s): U-234 * 2.100E+01 * 0.000E+00 ' * $1( 9)"
i

R012 * Inittel principal radionuclide (pci/s): U 238 * 2.100E+01 * ('.000E+00 * * $1(10)-"

A012 * Concentration in groundwater (pCf/L): Po-231 * * W1( 2)not used ' O.000E+00 * -"

R012 * Concentration in groundwater (pCf/L): Pb 210 * ' W1( 3) tnot used * 0.000E+00 * ~

2012 * Concentration in gromdwater (pCf/L): Re 226 * not used * 0.000E+00 * * W1( 4) i
-~

R012 * Concentration in growWwater (pCl/L): As 228 not used * 0.000E+00 ** ' W1C 5) :--

8012 * Concentration in groundwater (pci/L): Th 228 * ' W1C 6) . }not used * 0.000E+00 * "

A012 * Concentration in gromdwater (pCl/L): Th 230 not used * 0.000E+00 ** * WIC 7)--
,

R012 * Concentration in groundwater (pci/L): Th 232 * ' W1C 8)not used * 0.000E+00 * --
<

R0D * Concentration in growdseter (pci/L): U 234 not used * 0.000E+00 ** * W1( 9) '--

F Concentration in grourv1wat *r (pci/L): U 238 not used * f.000E+00 ** * W1(10)--

. . . .

RC13 * Cover depth (m) * 1.220E+00 * 0.000E+00 * * C0VERO |
"-

R013 * Density of cover material (g/cm**3) 1.730E+00 * 1.500E+00 ** * DENSCV |
~-

8013 * Cover depth erosion rate (m/yr) 2.790E 04 * 1.000E-03 ** * VCV--
;

R013 * Density of contaminated zone (g/cm"3) * 2.610E+00 * 1.500E+00 * * DENSCZ ]
--

R013 * Contaminated zone erosion rete (m/yr) 0.000E+00 ' 1.000E 03 * -- * VCZ |
*

2013 * Contaminated zone total porosity 5.100E 01 * *.000E 01 ** * TPCZ 1"-

R013 * Contaminated zone effective porosity 2.100E 01 * '.000E-01 ** * EPCZ~-

R.13 * Contaminated zone hydraulic conductivity (m/yr) 5.900E+05 * .000E+01 ** * MCCZ--

RC13.* Contaminated zone b poremeter 3.000E+00 * .300E+00 ** * BCZ-

~A013 * N eidity in air (g/ce**3) not used * 8.000E+03 *' * Ntselo-

R013 * Evapotranspiration coef ficle . * 9.500E 01 * 3.000E 01 * * EVAPTR--

R013 * Precipitation (evyr) 9.910E-01 * 1.000E+00 *' * PRECIP--

2013 * Irrigetti' (evyr)- 2.300E 01 ' 2.000E 01 ** * PI--

R013 * Irrigation mode overhead * overhead ** ' 10!TCM--

R013 * Reoff coefficient * * RUN0FF6.000E 01 * 2.000E 01 * --

A013 * Watershed eroe for neertyy stream or pond (m"2) 1.000E+06 * 1.0002+06 ** * WAREA--

R013 * Accuracy for water /soll cogutettons * EPS' 1.000E 03 * 1.000E 03 * -~

1RESRAD, version 5.41 7" Limit = 0.5 year 03/29/95 10:43 Page 7
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Site-specific Parameter suusory (continued)
) * ' * * *user Used by RESRAD Parameter
Menu * Parameter !@ut Default * (!f different from user input) * Name

* *

&&M&M&&&&&&M&&&&&&M&64Me&&&&M&M&444&&&&&&Me&&MM&&&&&Me&&M&MMM64&M&&&&&&&&&&Me&&&&&&&&&&&&&&&&&&&&&&&&&&&&&M&&
R014 * Density of saturated zone (g/cm**3) 1.600E+00 * 1.500E+00 ** * DENSAQ---

RO14 * Saturated zone total porosity 4.200E 01 ' 4.00E 01 ** ' TPSZ-

RP* ' Saturated zone effective pore.ity * 2.000E 01 * 2.000E 01 * * EPS2-

5 leturated zone hydroutic conductivity (m/yr) 1.130E+02 ' 1.000E+02 ** * MCSZ !
"-

Rur Saturated zone hydraulic gradient 3.000E 03 ' 2.000E 02 ** * MGWT"-

R014 * Saturated a me b parameter 7.750E+00 ' 5.300E+00 ** * BSZ--

A014 * Water table drop rate (m/yr) 1.000E 03 * 1.000E 03 ** * VWT.--

R014 * Well puy intake depth (a below water table) 0 3.050E+00 * 1.000E+01 * * DWIBWT
' --

R014'* Model: Nondispersion (ND) or Mess estance (MS) ND * ND '* ' HODEL-"

|



. ._ - - .-

|

R014 * Well paping rate (m"3/yr) * 8.574E+02 * 2.500E+02 * * UW"-

. . . . *

R"' * NLaRier of unsaturated zone strate *1 '1 * NS* -"

Unsat. zone 1, thickness (m) ' 3.050E+00 ' 4.000E+00 * ' N(1)--

. . Unset. Ione 1, soll density (g/ca"3) ' 1.600E+00 ' 1.500E+00 * * DENSU2(1)"-

R015 * Unset. Ione 1, totet porosity * 4.675E 01 * 4.000E-01 * TPUZ(1)-"

ROIS * Unset. zone 1, effective porosity * 2.000E-01 * 2.000E-01 * EPUZ(1)~-

ROIS * Unset. zone 1, soft-specific b parameter * 1.040E+01 * 5.300E+00 * "- * BUZ(1)
ROI5 ' Unsat. zone 1, hydraulic conductivity (m/yr) * 4.750E 01 ' 1.000E+01 * * HCUZ(1)-"

. . . . .

l

R016 * Distribution coefficients for Pa 231 |
* * * *

,

R016 * Contaminated zone (ese*3/s) * 1.276E+02 * 5.000E+01 * * DCNUCC; 2)~

R016 * Unsaturated zone 1 (cm**3/g) * 2.300E+01 * 5.000E+01 * ' DCNUCU( 2,*)~

2016 * Saturated zone (cm**3/s) * 2.300E+01 * 5.000E+01 * ' DCNUCS( 2)~

AC16 * Leech rate (/yr) * 0.000E+00 * 0.000E+00 * 2.057E-05 * ALEACH( 2)
R016 * Sot e llity constant * 0.000E+00 ' O.000E+00 ' not used * SOLUBK( 2)

e . . . .

R016 * Distribution coefficients for Pb 210 i
* * * *

R016 * Contaminated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * * DCNUCCC 3) l~

R016 * Unsaturated zone 1 (ce"3/g> * 3.500E+02 * 1.000E+02 * * DCNUCUC 3,1) !--

R016 * Saturated zone (ca"3/s) * 3.500E+02 * 1.000E+02 + * DCNUCSC 3)~.

4016 * Leach rate (/yr) * 0.000E+00 * t.000E+00 * 2.625E-05 * ALEACH( 3)
R316 * Sot @ftity constant * 0.000E+00 * 0.00CE+00 * not used * SOLUSK( 3)

+ . . . .

lR016 * Distribution coefficients for Ra 226 * * * * j
R016 * Contaminated zone (cm"3/s) * 1.721E+01 ' 7.000E+01 * * D',NuW 4 )~-

'

R016 * Unsaturated zone 1 (ce"3/g) ' 5.000E+01 * 7.000E+01 * -~ * .;CNUCU( 4,1) !

|
R016 * Saturated zone (ca"3/gf * 5.000E+01 * 7.000E+01 * '

DCNUCSC 4)-~

R016 * Leech rate (/yr) * 0.000E+00 * 0.000E+00 ' 1.523E-04 * ALEACH( 4) |
R014 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBC( 4)

|
. . . . .

t ')istribution coef ficients for Re 223 * * ' '

R Contaminated zone (cm"3/g) * 7.000E+01 * .000E+01 * * DCNUCC( 5)-~

RC16 * Unsaturated zone 1 (cm 3/g) * 5.000E+01 * .000E+01 * -- * DCNUCU( 5,1) I
a

.

R016 * Saturated zone (ce"3/g) * 5.000E+01 * 7.000E+01 * ' DCNUCSC 5)"-

R016 * Leach rete (/yr) * 0.000E+00 * 0.000E+00 * 3.750E 05 * ALEACH( 5)
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBt( 5)
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Site Specific Parameter $tsgre y (continued)
0 * * User Used by RESRAD Parameter* * '

Menu * Parameter * Input Default * (If different from user input) * Name
*
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R016 * Distribution coefficients for Th 228 * * * *,

R016 * Contaminated zone (car **3/g) * 1.000E+10 * 6.000E+04 * * DCNUCCC 6). ~

R016 * Unsaturated zone 1 (ca"3/s) ' 1.000E+01 * 6.00F +04 * * DCNUCU( 6,1)~

R016 * Saturated zone (ca"3/g) * 1.000E+01 * 6.000E+04 * * DCNUCS( 6)--

R016 * Leech rate (/yr) * 0.000E+00 * 0.000E+00 * 2.626E-13 * ALEACH( 6)
R016 * Sol ellity constant * 0.000E+00 * 0.000E+00 ' not used * $0LUSK( 6)

. . . . .

R016 * Distribution coefficients for Th 230 * * * *

R016 * Contaminated zone (cse'3/g) * 1.000E+10 ' 6.000E+04 * ' DCNUCC( 7)-~

R016 * Unsaturated zone 1 (ca"3/g) * 1.000E+01 * 6.000E+04 * * DCNUCU( 7,1)--

R016 * Saturated zone (ce"3/s) * 1.000E+01 * 6.000E+04 * * DCNUCS( 7)~

R016 * Leech rate (/yr) * 0.000E+00 ' O.000E+00 * 2.626E-13 * ALEACH( 7)
R016 ' Solubility constant * 0.000E+00 * 0.000E+00 * not used ' SOLUBK( 7)

. . . . .

R016 * Distribution coefficients for Th 232 * ' ' '

R* Contaminated zone (ce"3/g) * 3.610E+07 * 6.000E+04 ' -~ ' DCNUCC( 8)
5 Unsaturated zone 1 (cm"3/s) * 1.000E+01 * 6.000E+04 * -- * DCNUCut 8,1)
RO N Saturated zone (cs"3/g) * 1.000E+01 * 6.000E+04 * * DCNUCS( 8)---

R016 * Leech rete (/yr) * 0.000E+00 * 0.000E+00 * 7.274E 11 * ALEACH( 8)
R016 * SolublLity constant " 0.000E+00 ' O.000E+00 * not used * SOLUBC( 8)

e . . . .

R016 * Distribution coefficients for U 234 * * * *



i

R016 * Contaminated zone (cm**3/g) * 1.000E+10 * 5.000E+01 * -- * DCNUCC( 9)

R016 ' Unsaturated zone 1 (cm**3/s) * 4.500E+01 * 5.000E+01 * * DCNUCU( 9,1)---

* DCNUCS( 9) |EM4 * Saturated zone (ca"3/g) * 4.500E+01 * 5.000E+01 * -~

Leach rate (/yr) * 0.000E+00 ' O.000E+00 * 2.626E-13 ' ALEACH( 9)*

Sot ellity constant * 0.000E+00 * 0.000E+00 * not used * $0LusK( 9)* '

,

. . . . .

R016 * Distribution coefficients for U 238 * * * *

RD16 * Contaminated zone (ca"3/s) * 1.740E+08 * 5.000E+01 * -- * DCMUCC(10) |
R016 * Unsaturated zone 1 (ce"3/g) * 4.500E+01 * 5.000E+01 * * DCNUCU(10,1) |~

R016 ' Saturated zone (ce"3/g) * 4.500E+01 * 5.000E+01 * ' DCNUCS(10) ;
-~

R016 * Leech rate (/yr) * 0.000E+00 * 0.000E+00 * 1.509E-11 * ALEACH(10) !
R016 * Sol ditity constant ' O.000E+00 ' O.000E+00 * not used * SOLUSK(10) |

|
+ . . . .

R016 * Distribution coef ficients for daughter Ac-227 * * * * '

R016 * Contaminated zone (ce"3/s) * 2.000E+01 * 2.000E+01 * ' DCNUCC( 1)~

R016 * Unsaturated zone 1 (ca"3/g) * 2.000E+01 * 2.000E+01 * * DCNUCU( 1,1)--

R016 * Saturated zone (ce"3/g> * 2.000E+01 * 2.000E+01 * * DCNUCS( 1)-"

R016 * Leech rate (/yr) ' O.000E+00 * 0.000E+00 * 1.311E 04 * ALEACH( 1)
R016 * Sol e ttity constant ' O.000E+00 * 0.000E+00 * not used * SOLUBK( 1) )

e . . . .

* INNALR |R017 * Inhalation rate (m"3/yr) * 1.050E+04 * 8.400E+03 * -~

R317 * Mass loading for tr*alation (g/m**3) * 1.000E 04 * 2.000E 04 * * mLINN--

F017 * Dilution length for sfrborne dust, inhetstion (m)* 3.000E+00 * 3.000E+0C - * LM--

R017 * Exposure cbration * 3.000E+01 * 3.000E+01 * * ED-~

R017 * Shielding factor, inhalation ' 2.000E 01 * 4.000E 01 * -~ ' $NF3
R017 * Shielding f actor, external gems * 3.500E 01 * 7.000E-01 * * SHF1 j--

R017 * Fraction of time spent Indoors * 5.000E 01 * 5.000E-01 * -- * FIND
ROIT * Fraction of time spent outdoors (on site) * 2.000E-01 * 2.500E-01 * * F0TD~

R017 * Shape f actor, external gams * 1.000E+00 ' 1.000E+00 ' * FS1~
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Site Specific Parameter Swimary (continued)
0 * * * * *user Used by RESRAD Parameter
Menu * Parameter * *Iriput Default ' (If difforent from user input) * Name
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R017 * Fractions of annular areas within AREA: * * * *

A017 * Outer annular radius (m) = a(1/0) * not used * 1.000E+00 ' ' FRACA( 1)---

R017 * Outer annuter radius (m) = =(10/0) ' not used * 1.000E+00 * * FRACA( 2)"-

R017 * Outer annuter radius (m) = .(20/0) * not used * '.000E+00 * * FRACA( 3)--

6017 * Outer annular radius (m) = .(50/0) * not used * 1.000E+00 * -- * FRACA( 4)
'317 * Outer annuter radiw (m) = =(100/0) ' not used * 1.000E+00 ' ' FRACA( b)~-

R017 * Outer annuter radius (m) = *(200/0) * not used * 1.000E+00 * ' FRACA( 6)~

R017 * Outer annuter radius (m) = *(500/0) * not used * 1.000E+00 ' ' FRACA( 7)-~

R017 * Outer amular radius (m) = (1000/0) * not used * 1.000E+00 * ' FRACA( 8)"-

R017 * Outer annular radius (m) = =(5000/0) ' not used * 1.000E+00 ' * FRACA( 9)--

R017 * Outer annuter radius (m) = *(1.E+04/D) * not used * 1.000E+00 ' * FRACA(10)-~

R017 * Outer annuter radius (m) = a(1.E+05/0) * not used * 0.000E+00 * * FRACA(11)--

R017 * Outer annuter radius (a) = =(1.E+06/0) ' not used * 0.000E+00 * -- * FRACA(12)
. . . . .

ROIS * Fruits, vegetables and grain constaption (kg/yr) * 1.660E+02 * 1.600E+02 * * DIET (1)--

R018 * Leafy vegetable consuiption (kg/yr) * 1.100E+01 * 1.400E+01 * ' DIET (2)"-

R018 * Milk consumption (L/yr) * 1.000E+02 * 9.200E+01 * -- * DIET (3)
ROIS * Meat and poultry consumption (kg/yr) * 6.800E+01 * 6.300E+01 * * DIET (4)---

R018 * Fish consuiption (kg/yr) ' 1.000E+01 * 5.400E+00 * * DIET (5)--

R018 * Other seafood consuiption (kg/yr) * 0.000E+00 * 9.000E 01 * * DIET (6)-'

R018 * Soit ingestion rate (g/yr) * 7.300E+01 * 3.650E+01 * * Soll"-

R018 * Drinking water intake (L/yr) * 7.300E+02 * 5.100E+02 * * DWI-"

R018 * Contamination fraction of drinking water * 1.000E+00 ' 1.000E+00 * -~ * FDW
P' ^* Contamination fraction of household water * 1.000E+00 * 1.000E+00 * * FNHW---

Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * ' FLW-~

kw. * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 * * FIRW--

ROIS * Contaminetton fraction of equatic food * 5.000E 01 * 5.000E 01 * --- * FR9
R018 * Contamination fraction of plant food *1 *-1 * 0.500E+00 * FPLANT
R018 * Contamination fraction of meet '1 '-1 ' O.100E+01 * FMEAT

R018 * Contamination fraction of milk *1 '1 * 0.100E+01 * FMILK



- . -

. . . . .

R019 * Livestock fodder intake for meet (kg/ day) * 4.400E+01 * 6.800E+01 * * LF15-

R018 * Livestock fodder intake for milk (kg/ day) * 6.700E+01 * 5.500E+01 * * LFI6---

F Livestock water intake for meet (L/ day) * 5.000E+01 * 5.000E+01 * * LWIS---

k , Livestock water intake for milk (L/ day) * 4.000E+01 * 1.600E+02 * * LW16-

R01v~ * Livestock soll intake (kg/ day) * 5.000E 01 * 5.000E-01 * * LSI---

R019 * Mass toeding for folier deposition (g/m**3) * 1.000E 04 * 1.000E 04 * * MLFD--

R019 * Depth of soit mixing layer (m) * 1.500E 01 * 1.500E-01 ' ' DM-

R019 * Depth of roots (m) * 2.500E 01 * 9.000E 01 * * DROOT-

R019 * Drinking water fraction from gromd water * 1.000E+00 * 1.000E+00 * * FG e-

2019 * Nousehold water fraction from ground water * 1.000E+00 * 1.000E+00 * * FGWNH-

R019 * Livestock water fraction from ground water ' 1.000E+00 * 1.000E+00 * * FGWLW--

R019 * Irrigation fraction from gromd water * 1.000E+00 ' 1,003E+00 * * FGWIR---
. . . . .

C14 * C 12 concentration in water (g/cm**3) * not used * 2.000E-05 * * C12WTR--

C14 * C-12 concentration in contaminated soll (g/g) * not used * 3.000E 02 * ' C12CZ-

C14 * Fraction of vegetation carbon from soit * not used * 2.000E-02 * ' CSoll---

C14 * Fraction of vegetetton carbon from air * not used * 9.800E-01 * ' CAIR j
---

C11 * C-14 eyesion toyer thickness in soll (m) * not used * 3.000E-01 * * DMC ;--

C14 * C-14 eyesion flux rate from soit (1/sec) ' not used * 7.000E-07 * * EVSN--

C14 * C 12 evasion flux rate from soll (1/sec) ' not used * 1.000E 10 * * REYSN--
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Site specific Parameter Susnery (continued)
0 * * User * * Used by RESRAD Parameter'

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

d4444e6&ed444444444a&d466666666&4644444444444466d46664464444444444f6e666446666644444446644&&446444466644446d44444e6666644666446C14 * Fraction of grain in beef cattle feed * not used * 8.000E 01 * * AVFG4---

C14 * Fraction of grain in milk cow feed * not used * 2.000E 01 * -- * AVFG5. . . . .

57 'torage times of contaminated foodstuffs (days): * * * *

Si Fruits, non-leafy vegetables, and grain * 1.400E+01 * 1.400E+01 * --

* STOR_T(1)STOR * Leafy vegetables * 1.400E+01 * 1.000E+00 * * STOR_T(2)
--

STOR * Milk * 3.000E+00 * 1.000E+00 * ' STOR_T(3)
---

$ TOR * Meet and poultry * 6.000E+00 * 2.000E+01 * * $ TOR _f(4)
--

STOR * Fish * 1.000E+00 * 7.000E+00 * * STOR_T(5)
--

STOR * Crustaces and mollusks * 1.000E+00 * 7.000E+00 * * STOR_T(6)
--

STOR * Well water * 1.000E+00 ' 1.000E+00 ' * STOR_T(7)
--

STOR * Surface water * 1.000E+00 * 1.000E+00 ' * STOR_. A
-

SioR * Livestock fodder * 9.000E+01 * . 500E+01 * * STOR_T(9)
--

. . . . .

R021 * Thickness of building fomdation (m) * 1.500E-01 * 1.500E 01 ' * FLOOR--

R021 * Bulk density of building foundation (g/ce"3) * 2.400E+00 * 2.400E+00 * * DENSFL--

R021 * T&tel porcelty of the cover materiet ' 4.000E 01 * 4.000E-01 * * TPCV-

R021 * Tztal porosity of the building tomdation * 1.000E-01 * 1.000E 01 * * TPFL--

R021 * Vitunetric water content of the cover materiet * 5.000E 02 * 5.000E-02 * * PN20CV--

R021 * Vitumetric water content of the fomdation * 3.00GE 02 * 3.000E-02 ' * PN20FL--

R021 * Diffusion coef ficient for redon gas (m/sec): * * * *

R021 * In cover meteriet * 2.000E 06 * 2.000E-06 * * DIFCV-

R021 * in foundation meteriet * 3.000E 07 * 3.000E 07 * * DIFFL-

R021 * in contaminated tone soit * 6.300E 06 ' 2.000E 06 * * DIFCZ-

R021 * Redon vertical dimension of mini e (m) * 2.000E+00 * 2.000E+00 * * HMIX-

R021 * Average annual wind speed (m/sec) * 2.000E+00 * 2.000;+00 * * WIND--

R021 * Average building air exchange rate (1/hr) * 5.000E 01 * 5.000E 01 * * REXG--

R021 * M11ght of the building (room) (m) * 2.500E+00 ' 2.500E+00 * ' HRM-

R021 * Building interior eres factor * 0.000E+00 * 0.000E+00 * code conputed (time dependent) ' FAI
R021 * Building depth below ground surface (m) * 1.000E+00 * 1.000E+00 * -- * DMFL
R021 * Emanating power of Rn-222 gas * 2.000E 02 * 2.500E 01 * -- * EMANA(1)
R02- *menating power of Rn-220 gas * 2.000E-02 * 1.500E 01 * * EMANA(2)---

s#
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Sumnery of Pathway Selections
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I
|

$
*P:thway User Selection

AA&&AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALLLAAAAAAAA

1 - externet sessus ective*

2 - Inhalation (w/o redon)' active
3 - plant ingestion ective*

J 4 - meet ingestion ective*

5 - milk ingestion active i
*.

6 ~ equatic foods active'

7 ~ drinking water active*

8 ~ soll ingestion ective*1

9 - redon ective*

1RESRAD, Version 5.41 T~ Limit = 0.5 year 03/29/95 10:43 Page 11*

i Sumnery : Site X, West Pfle, Covered File: SITEX 2.DAT
.

l
contaminated Zone Dimensions Inittel Soil Concentrations, pcl/s j,

d&AAAAAAAAAAAAAAAAAAAAAAAAA1 dd&Aad&&Aadadaadd&&ad&&& dada &&A&ad j,

Area: 31800.00 square meters Pe 231 4.900E+00
j Thickness: 4.57 meters Pb-210 2.100E+01
i Cover Depth: 1.22 meters Re-226 1.550E+01

Re 228 1.650E+01
Th-228 1.650E+01 |
Th-230 2.100E+01

i Th 232 1.650E+01
U 234 2.100E+01
U 238 2.100E+01

0

Total Dose TDOSE(t), mrom/yr
Basic Radiation Dose Limit = 100 mrom/yr

I
Total Mixture Sun M(t) = Fraction of Basic Dose Limit Received at Time (t)
M66MM666666666M6M66666Maa666MM66M66M66M66M6MMMM66MM66664

*

eers): 0.000E+00 3.100E+01 4.r0E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+03
dE(t): 9.117E+01 9.178E+01 fi98E+01 9.216E+01 9.315E+01 1.011E+02 1.095E+02 1.158E+02 1.223E+02 7.912E+02
M(t): 9.117E-01 9.178E-01 9.198E 01 9.216E 01 9.315E-01 1.011E+00 1.095E+00 1.158E+00 1.223E+00 7.912E+00

OM;aimun TDOSE(t): 7.912E+02 meesVyr at t = 5.000E+03 years
1RESRAD, Version 5.41 T~ Limit = 0.5 year 03/29/95 10:43 Page 12
Sumnery : Site X, West Pile, Covered File: SITEX 2.DAT

Total Dose Contributions TDOSE(1,p,t) for Individual Redlonuclides (1) and Pathways (p)
j

As arem/yr and Fraction of Total Jose At t = 0.000E+00 years
0 Water Independent Pathways (Irw alation excludes redon)
0 Gromd tresistion Redon P1 ant Meet MiIk Soll j
Radis- 4MMaMhHhu 4M&MM&MMMd MMHMhHuu MMM&64MMM4 &MM6M&MMMd MMMM&M6MM dH"HM"

|

Nuclide erem/yr fract. arem/yr fract. arem/yr fract. arenVyr fract. mrom/yr fract. mrom/yr fract. arem/yr f |

M& Mad 6&M66666 64&664 MMMu' MM&d Ma&M&64 M6664 Ma4&Med Ma6&& 666M64M A&&M4 6664 Mead 664444 as&&M&M d
Pe 231 1.114E 09 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
Pb 210 6.107E 14 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
R: 226 3.782E 05 0.0000 0.000E+00 0.0000 9.117E+01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Re 228 1.712E 05 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
Th 228 1.222E C3 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
Th 230 1.028E 20 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 |
Th 232 8.327E 22 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 l

U 234 1.143E 19 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
U 238 4.483E 08 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
eee6eet eee6eMM 6eeeet 6e6e6eeet eeeeet e6eteeeee 6eeeee eeeeeeeee 4eeeet seee*6M6 6eeeee 4eeeeeeef 6eeM4 6eee6M M 4
Tttel 1.277E 03 0.0000 0.000E+00 0.0000 9.117E+01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

0 I
Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p) |

As arem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Dependent Pathways
0 Water Fish Redon Plant Meet Milk All Pathw
RA 'h " h M M h h' H"""""MM MelML Au uu' A M4M&M6M& Mad &&h u u'a&44464 &M6 Mead 46&4Md &&M Me64&d
Nuclide presVyr fract. arem/yr fract. arenVyr fract, mrom/yr fract. mram/yr fract. mrom/yr fract. arem/yr f

6M6Ma 66M&Mia M6M6 66M66aM MMM M6a66666 6666M 666666666 6664M baiaAMai MM66 666666Mi 6M666 M6Aia664 6
Pa 231 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 1.114E 09 0
Pb-210 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 6.107E 14 0 )

|



tr-226 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 9.117E+01 1

|R2 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 1.712E-05 0
Th- M 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 1.222E 03 0

'

O.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 1.028E-20 0'

f. 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 8.327E-22 0
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 1.143E 19 0 i

|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 4.483E-08 0
eeeeeee eeM 6 tees 6e huu sensee### #eesee eteeeeses #eeene 46ee#66ee e#eeen nee 6edece ee##et 6#666+eet se646# #6eeee##6 s |

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 9.117E+01 1 )
0* Sun of all water independent and dependent pathways. |
1RESRAD, Version 5.41 T' Limit = 0.5 year 03/29/95 10:+3 Page 13
Summary : Site X, West Pfle, Covered File SITEX 2.DAT

Total Dose Contributions TDOSE(i,p,t) for IMividual Radionuclides (1) and Pathways (p) |
As mrem /yr and Fraction of Total Dose At t = 3.100E+01 years

0 Water Independent Pathways (Inhalation excludes redon) 0

0 Cround Inhalation Redon Plant Meat Milk Soll !
padio- 6&&6644444446664 d444444446444446 644464466&&&&&44 d444444444444444 6644464444444464 4446446446666664 666666666&& |
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. arem/yr fract. mrem /yr fract. mrem /yr f |
4446666 644444444 died && 644446446 dddies &&&&&6644 644446 44&&&d&&& d46444 66&&ded&& 444444 644444464 644644 644444444 6
Pa-231 2.311E-08 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
Pb 210 2.812E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0wdE+00 0.0000 0.000E+00 0
R2-226 4.115E 05 0.0000 0.000E+00 0.0000 9.013E+01 0.9820 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Re 228 4.778E 05 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
Th 228 1.749E-08 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
Th 230 7.554E 07 0.0000 0.000E+00 0.0000 1.655E+00 0.0180 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th 232 1.291E-03 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
u-234 1.057E-10 0.0000 0.000E+00 0.0000 2.316E 04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
U-238 5.046E 08 0.0000 0.000E+00 0.0000 6.780E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
eMMM eMeeeeet teuM6 Mieeetee eeeeee neeeeeeee eeeeee eeeeee66e seeeed s heeueM 6eheet 666eeeeH Mesh He64 M s4 6
Tot ** 1.381E 03 0.0000 0.000E+00 0.0000 9.178E+01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

0

Total Dose Contributions TDOSE(1,p,t) for IMividual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t a 3.100E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathw
Radio- 464446446446&&d6 646&&&&dd46&&d&& d&&&&&&&&&&A&&&& d6&&&44444&&&644 d66644466&&&&&&& 6466664466666666 6&&&&d66444
huclide mrem /yr fract. mrem /yr fract. meem/yr fract, mrem /yr fract, mram/yr fract. mram/yr fract, mram/yr f

de$dlid d&&&d&&&6 646664 6&&&dd666 dise&& &&&d&& des 6&&&&& 6'd646444 444446 d&&644644 6&&&&& 646664466 d&dd&& &&&644666 6
Pa-231 0.000E+00 0.00(J 0.000E+00 0.0000 0.000E+00 0.0000 0 $0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.311E-G. O
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0. 00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.012E 14 0 |
Re 226 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 9.013E+01 0 !

Ra 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 4.778E 05 0
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 1.749E-08 0 !
Th 230 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 1.655E+00 0 |
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 1.291E-03 0 |
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 2.316E 04 0 ;
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 5.724E-05 0

'

MeeeH 6eeMMed eeeHe Meeteeee eeteee He H6eef eeeeed eeeeeeece eee6ed HeHee n eteeM ee M e64 H 6e H 44 e66e+#e64 4 !

Tot:t 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 9.178E+01 1 ,

0* Sum of all water irdependent and dependent pethways. !
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Sw mary . Site X, West Pile, Covered File: $1 TEX 2.DAT

Total Dose Contributions TDOSE(1,p,t) for Indivl &al Radionuclides (i) and Pathways (p)
As prem/yr and Fraction of Total Dose At t = 4.100E+01 years

0 Water Independent Pathways (Inhalation excludes redon)
3 Ground Inhalation Redon Plant Meat Milk Soil
R:dio- t&&eed&&&&&&&&&& 4444&&&&&&&44444 &&444446&&d&&d&& 6&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&& 6&&&&&&&&&64&6&& 6&&&&&&&&&6
Nr mrem /yr fract. mre ,r fract, mrem /yr fract. urem/yr fract, mrem /yr fract. mrem /yr fract. mrem /yr f
6. 4446&&d&& d&&&&& &&&d44446 &&&&&& 644444&&& 6&&&&d d&&&&&ide &&&&&& 64446&&&& 644664 de&&&d&da d&&&&6 d&&&&&d&d &

Pa m 2.779E 08 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
Pb 210 2.189E 14 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
Ra 226 4.228E-05 0.0000 0.000E+00 0.0000 8.979E+01 0.9762 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Ra 228 1.471E 05 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
th 2h 4.786E-10 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



Th 230 1.030E 06 0.0000 0.000E+00 0.0000 2.187E+00 0.0238 0.000E+00 C.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th-232 1.358E 03 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
U~ 1.908E 10 0.0000 0.000E+00 0.0000 4.051E 04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

5.242E-08 0.0000 0.000E+00 0.0000 1.570E 08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
ts A eeeMeeee 6eeeet eeeeeeeee eeeeee 6e Heeeee 6eeeen eeeeeee H eeeeee H eeeeee e+e#H eteeeesee M 66en H646 Hed e
Tctal 1.416E-03 0.0000 0.000E+00 0.0000 9.198E+01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

0

Total Dose Contributions TDosE(1,p,t) for Individual Radionuclides (f) and Pathways (p)
As mram/yr and Fraction of Total Dose At t = 4.100E+01 years

0 Wster Dependent Pathways
0 Water rish Redon Plant Meat Milk All Pathw
Radio- 6464444666d&&444 4&d46&&d&&d46646 44446d&&&&d66d44 6644444644664446 4444464444444444 d444444444446&&d 646& dad 64dd
Cuclide mrem /yr fract, mrom/yr fract, mrem /yr fract. mrem /yr fract. areavyr fract. mesm/yr fract, eram/yr f

n&&Mid adadMade 464646 444466446 d6 ease 46 dad 6444 dead && ddMaaded &&ided did&&dded 644446 d&&aM6dd M&an AMeaddad &
P:-231 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 2.779E-08 0
Pb 210 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 2.189E-14 0
Ra 226 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 8.979E+01 0
Ra 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 1.471E 05 0
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 4.786E-10 0
Th 230 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 2.187E+00 0
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000F+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 1.358E-03 0
U 234 0.000E+00 0.0000 0.000E+v0 0.0000 0.000E+00 0.0000 0.000. 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.051E 04 0
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 6.811E-08 0
eee Hee 6e6eeeede 6eeMe eeeneeeed H en e 6H een ee 6eeeee es6#eeee# #eeete teeeseeee e##ee6 H eee H ee W heds u ne6ende e
Totcl 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 9.198E+01 1

0+$um of all water independent and deperdent pathways.
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Stamary : Site X, West Pfle, Covered File: SITEX 2.DAT

Total Dose Contributions TOOSE(i p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 5.000E+01 years

0 Water Independent Pathways ( Shalation excludes redon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- didad&&da6&&dded d&&dida&& dis &&&& d&&&&&d644444466 6446664444444464 ed6&&&&diadi&&66 d&&d444444444444 6664646&&&&
Nuclide mrem /yr fract. mrem /yr fract. arem/yr fract, mrem /yr fract. mrem /yr fract. mram/yr fract. mram/yr f

6&&&lM &&&&&&&&& dd&d&& d44444444 &&d&&& 6444&&446 644444 66&&446&& 6&&&&& d&&d&d&&& dadd&& 444444444 &&&d&& &adi44444 d
Pa 231 3.140E 08 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
Pb-210 1.748E 14 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
R2 226 4.333E 05 0.0000 0.000E+00 0.0000 8.949E+01 0.9711 0.900E+00 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Ra 228 5.091E-06 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000 0.e30E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th 228 1.877E-11 0.0000 0.Ou0E+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
Th-230 1.290E-06 0.0000 0.000E+00 0.0000 2.665E+00 0.0289 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C'X+00 0
Th 232 1.399E 03 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
U 234 2.918E-10 0.0000 0.000E+00 0.0000 6.026E 04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
U-238 5.425E-08 0.0000 0.000E+00 0.0000 2.848E 08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
6etete6 eHHHH Heen Heeeeeed teeted eeHeeeee see+H 6eeeeeee# M 6eH ee neeees H eeed n== HHee M6 Heme &
Tstal 1.448E-03 0.0000 0.000E+00 0.0000 9.216E+01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000!+00 0

0

Total Dose Contributions TDOSE(1,p,t) for IndividJal' Redionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 5.000E+01 years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw
Radio- &&d&&&&&&&&d&&&& ad&&d&&&&d&&&d64 6&&&&&&&&&d&&&&& &&&&&ssis&&&&&&& 6666464444&&&&&6 6&&6&d&&4666&d&& d4644444464
tuclide eram/yr fract, mrem /yr fract, mree/yr fract. mrom/yr fract. arem/yr fract. mrem /yr fract. mrem /yr f
td&&&id &&&&&d&&& &&&&&d 644444446 d&&d&d &&a&&&&&& &&&&&& 444&444&& 6&&&&& &&&&&&dia &&&&de 66446&&&& d&&&&& 6464&&444 d
Pa 231 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 3.140E-08 0
Pb 210 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 1.748E 14 0
Ra 226 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 8.949E+01 0
Ra 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 5.091E 06 0
TI 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 1.877E 110
T. 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 2.665E+00 0
Th 2R 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-03 0
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 6.026E-04 0
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 8.273E-08 0
eteeeee eeeee H64 6ee6H eeeeeeeH eeeeee eeeeeeeee e6eee6 eeeeeeeee 6eeeee eteeeteee eeeen eeeeseHe 6H eed #HeeseH e
Tetcl 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 9.216E+01 1



0* Sun cf cll wat:r independent and dependent pathways.
1RESRAD, Version 5.41 T~ Limit = 0.5 year 03/29/95 10:43 Page 16
Su=ary : Site X, West Pile, Covered File: SITEx 2.DAT

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

0 Water Irdependent Pathways (Inhalation excludes radon)
0 Gromd Inhalation Redon Plant Meat Milk Soll
Radio- 6444444666444466 466666d&&d664466 6444444444446664 d&&&&&&&d&&&&&d4 ded6644&d46&d&46 &&44444444644444 4&dd46&d444 |
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr f I

d4466&& did&&diss 6&&&ad ad&&&6 eda 666666 deda&dd&6 644446 dedidaded d44444 d4&&dened 6444&d 44&daad&& dadded &&d646666 6
Pa 231 4.631E 08 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 0.000n+00 0
Pb 210 5.002E-15 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
Rv226 4.964E 05 0.0000 0.000E+00 0.0000 8.784E+01 0.9430 0.000E+00 0.0000 0.000E+00 0.0300 0.000E+00 0.0000 0.000t+00 0
Rs-228 1.403E-08 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
Th-228 2.884E-19 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 j
Th 230 2.999E 06 0.0000 0.000E+00 0.0000 5.307E+00 0.0570 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0

i

Th 232 1.591E-03 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00Je+00 0.0000 0.000E+00 0
U 234 1.363E 09 0.0000 0.000E+00 0.0000 2.412E-03 0.0000 0.000E+00 0.00F 0 "0E+00 0.0000 0.000E+D0 0.0000 0.000E+00 0
U 238 6.564E-08 0.0000 0.000E+00 0.0000 2.286E-07 0.0000 0.000E+00 0.00C 1E+00 0,0000 0.000E+00 0.0000 0.000E+00 0"

eeeeeee eeeeeeeee 66e Me ee6Meees 6e#6en be6e#esen seeest seee66eee steest - . 6666 #eeM6 Mee64e M e6& M6 666666666 6
Tot:L 1.644E 03 0.0000 0.000L 00 0.0000 9.315E+01 1.0000 0.00CI+)0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+30 0

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Frnction of Total Dose At t = 1.000E+0E years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw
Radio- d66644446&&44464 6444666666666446 &&&6666464466644 4444666&&6/ 4446 64444444644&&&d4 444466d&&&644666 d6d&a&&& des
Nuclide mrem /yr fract. arem/yr fract, mrem /yr fract. mrem /yr t. arem/yr fract. mrem /yr fract. mrem /yr f

&&&6 dad d&&&deadd d&&&ad &&&easide d&&ide &&&&&d&&& d&&daa &&d&&&&dd 4 16 d&&&&d&&& d& die 6 d44466644 d6&&de && dad &&de d |
P-m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 Q000 0.000E+00 0.0000 0.000E+00 0.0000 4.631E 08 0 |P' O.000E+00 0.000n 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0c 0.0000 0.000E+00 0.0000 0.00 E+00 0.0000 5.002E 15 0
Ra 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 8.784E+01 0
Ra-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 1.403E 08 0 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*D0 0.0000 2.884E-19 0
Th 230 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 0.000F+00 0.0000 5.307E+00 0
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+0G 0,0000 1.591E-03 0
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 2.412E 03 0
U 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 2.943E 07 0
te6etee eeeMeen 6eseev 6eeeeeeee eeeeed eee.eetee s.eeet eMeeeeef eeeeM 6e6eee#ed 6 Meee eMMMM 6teeed be6MM66 6
Tet:1 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 9.315E+01 1

04 Sum cf all water independent and dependent pathways.
1RESRAD, Version 5.41 T' Limit = 0.5 year 03/29/95 10:43 Page 17
Swinery : Site X, West Pile, Covered File: $1 TEX 2.DAT

Total Dose Contributions TDosE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 5.000E+02 years

0 Water Independent Pathways (Inhalation excludes redon)
3 Gromd Inhalation Redon Plant Meet Milk Soll
Radio- 646&&&d&d6&&&&&& 64444&&&&&646666 Li&&a&&46&d444&d d&&d6&&d46&&6664 d6&&&4466444&&44 6&&6666d&&d&&&&& 644&&&&66&&
euclide mrem /yr fract. arem/yr fract. arem/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mram/yr f

&&&&&&& d&&4 dad && 646&&d 6&&&&&&&& 6&&646 &&&&&&&&& 666&&& &&&&d&&&& 646&&& &&&&&&&66 6666&& 666666666 644444 646&&&&44 i

Pa-231 2.627E 07 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 0.600E+00 0
Pb-210 2.253E 19 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
R3-226 1.473E-04 0.0000 0.000E+00 0.0000 7.541E+01 0.7457 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Ra 228 4.611E 29 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
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. M OE+00 0.0000 0.000E+00 0
Th 230 5.009E 05 0.0000 0.000E+00 0.0000 2.565E+01 0.2536 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
th-232 4.333E 03 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0'0E+00 0.0000 0.000E+00 0
U3 1.183E 07 0.0000 0.000E+00 0.0000 6.056E-02 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
U- 5.017E 07 0.0000 0.000E+00 0.0000 2.925E 05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
seen .d eteeteed teetet eteeeeeee seesee eteeeeese eeeeee eteeeeeee eeeeee eeeeeeeee eeeeee beeeeeeet eeeeet beeM666e e
totst 4.531E 03 0.0000 0.000E+00 0.0000 1.011E+02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

)

Total Dose Contributions TDOSE(i.p,t) for individual Radioruclides (i) and Pathways (p)
As arem/yr and Fraction of # stal Dose At t = 5.000E+02 years



. - -- - - - _- - - _ - . - . . - - - . . -

0 Water Dependent Pathways
: 0 Water Fish Radon Plant Meet Milk All Pathw

R sr" *- 6M466&&66444466 6M464&dM6&M6e ad446&&M6&&&dM 64444M44&M644 66dd&&&&&id M6M 6&M M6& Ma&M H 4M&M&d&44
F messi/yr fract. stem /yr fract, mram/yr fract, mrem yr fract. mremiyr fract. mrewyr fract. mrem /yr i
A deMeMed M4644 aH& Mead MH64 M6&MM6 66666a 6M6 Mead M6e&6 6MM64H 6666M AMMdMeMMM 66666M46 6
Pa 231 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 0.000$+00 0.0000 2.62?E 07 0

: Pb 210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0D 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 2.253E 19 0
|

Ra-226 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 7.541E+01 0
Ra*228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.J000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.6111 29 0
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 J.0000 0.0009 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Z+00 0
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.600E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.545E+01 0
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 4,333E 03 0
u 234

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000J 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+C0 0.0000 6.056E-02 0
| U 238

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0009 00 0.0000 0.000E+00 0.0000 2.956E 05 0
k

e*#ee n e M e+e6ed e M 64e Me4M M e M a ee M&Meeee 4Mede = = Ge Med #eMeeeet Meeed 4*ee6eeM MeeM 6e+eeeeM e
istal

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 0.0'J0E+00 0.0000 1.011E+02 1
0+ sum of all water independent and dependent pathwers.
1RESRAD, Version 5.41 7" Limit = 0.5 year 03/29/95 10:43 Page 18;

; $tsenery : Site X, West *(le, Covered File: $lTEX 2.0AT
.

Total Dose f.ontributions 700$E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
1 As mese/yr and fraction of Total Dese At t = 1.000E+03 years

0 Water L Megendent *sthways (Inhalation excludes redon)
0 Grotnj Inhalation Wadon Plant Meat Milk $oll
Radio- 66bbe64Muggsy agggguinggMag gggggggggggggg ggggguggggggg gyggiuguggu gigiggfuggggggi AUMM64M
Wuclide mrem /yr fract. mrem /yr fract, mesm/yr fract. mram/yr fract, mrem /yr fract. mrom/yr fract, mrom/rr f
&& M aid dadsd Med ed M64 e4& deeded 46Med 66eM&M4 eMaad 6MMad&& d&MH d64H4466 edisM dM&Mded M46M 644644666 i
Pa-231 2.187E 06 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
Pb-210 8.309E 25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000D00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000D00 0
Rs 226 5.733E 04 0.0000 0.000E+00 0.0000 6.089E+01 0.5561 0.000E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0;

Ra ?'*
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 0tb 1.0009 00 0.0000 0.000E+*0 0.0000 0.000D00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

Th 4.552E 04 0.0000 0.000D 00 0.0000 4.834E+01 0.4415 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0
Th 232 1.522E-02 0.0001 J.00CD 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
U 234

2.249E 06 0.0000 0.000E+00 0.0000 2.380E 01 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
U438 2.032E 06 0.0000 0.000E+00 0.0000 2.361E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E 60 0

} eMMM teeeeeete 6eteee keveeeeen eeeeee eeeeeeeee beeeee eeeeeeece eeeeen eteeee Me eteese #MMeeee eeMM eseesh ed #total
1.625E 02 0.0001 0.000f*00 0.0000 1.095E+02 0.9999 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

3

YMal Dose Contributions TDOSE(1,p,t) for Indivi1ual Radionuclides (i) and Pathways (p)
As mram/yr and Fraction of Total Dose At t = 1.000E+03 years

) Water DepeMent Psthways
) Water Fish Redon Plant Meat Milk All Pathw
Padio- Mi&&dsd&aM66&d 64MM46&CJM&d 6M6MMM664H4 Ad6&&Mesid4MM AMM6M6MMM6 6M M4666M666de 6666664 M H
teclide arem/yr fract. mrem /yr fract, serem/yr fr6ct. mrem /yr fract, meet /yr fract, mres/yr fract, mrom/yr f

41644M 64MM64d Ada664 6664MdM 4Md6J &M6MMA MiaM M644MM Mdied 6464MM4 Ma&M ade&&Med &&&664 &&dM66M &
Pa 231 0.000E+00 0.0000 0.0009 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.18?E 06 0
Pb 210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0GOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.309E 25 0
Ra 226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 400E+DO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.089E+01 0
Re 228 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 0.000E+00 0
Th-228 0.000E+00 0.0000 0.000D 00 0.0000 0.000E+00 0,0000 0.000k+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000D 00 0

Th-230 3.051E 08 0.0000 2.305E 09 0.0000 5.581E 11 0.0000 1.816E 09 0.0000 4.506E-11 0.0000 1.401E-11 0.0000 43834E+01 0
Th 232 6.649E-05 0.0000 3.405E 06 0.0000 9.931E 09 0.0000 2.773E 06 0.0000 1.045E 07 0.0000 1.053E-07 0.0000 1.527E 02 0
u-234

7.575E 11 0.0000 1.249E 11 0.0000 3.780E 14 0.0000 4.5111-12 0.0000 5.154E 13 0.0000 3.778E 13 0.0000 2.389E 01 0
u 238 3.773E 11 0.0000 4.737E 12 0.0000 3.327E-12 0.0000 2.258E-12 0.0000 4.495E-13 0.0000 6.927E-13 0.0000 2.381E 04 0
eMeM4 teeeMMe eeeeee Meteeeee eeeeee eeeeeeeee eteeee eeeeeeMe eeeeee seeeeeeee eeeeee eteeeeeee eeeeee ee Meeeee e
Total

4.652E-05 0.0000 3.407E-06 0.0000 9.990E 09 0.0000 2.775E G6 0.0000 1.046E 07 0.0000 1.053E 07 0 4000 1.095E+02 1
* Sum of all water independent and deperdent pathways.
EESRAD, Version 5.41 t' Limit = 0.5 year 03/29/95 10:43 Page 19
Ss * $lte X, West Pile, Covered File: SITEX 2.DAT

Total Dose Contributions T00SE(i,p,t) for individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Totet Dose At t a 1.500E+03 years

Water Independent Pathways (Inhalati,n excludes redon)
Gromd Inhalation Radon Plant Meat Milk Soil

tedio- M6biaiiaMAMia MM&HibbibiaM babiMAM Ma6666 iMa6666MAM6M 666b66bbabbMba6 66Mahad66666666 iM6666MM



.

Muclide mrem /F f er.ct . mrem /yr fract, mrem /yr fract. orem/yr fract. mrem /yr fract, mrem /yr fratt. mrerVyr f

64Mf 46 edad&&&&& $44364 4MaMe&& &M&&& Me&f4&M Me&M M&MMM &&&&&& &&&MM&6 Ma&&& &&&&d&&&& 446&M &&&M&464 4
e ** 9 1.822E 05 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

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
k. 2.232E 03 0.0000 0.000E+00 0.0000 4.801E+01 0.4147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Rs 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
Th 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 0.000E+00 0
Th 230 3.124E 03 0.0000 0.000E+00 0.0000 6.718E+01 0.5803 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th 232 S.375E-02 0.0005 0.000 +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 .

U 234 2.417E 05 0.0000 0.000E+00 0.0000 5.199t 01 0.0045 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 |
U 238 1.369E 05 0.0000 0.000E+00 0.0000 7.872E 04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 ;

ettede eeeeeeeee eeeeee eeeeeeeee eteeee eeeeeee+e eeeeee eeeeeeeee eeeeee eeeeeeeee seeeee eeeeeeeee eee4h eeeee Mee e |
Tetel 5.916E-02 0.0005 0.000E+00 0.0000 1.157E+02 0.9995 0.000E +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0

0

fotal Dose Contributions TDOSE(1,p,t) for Irdividuet Radionuclides (j) and Pathways (p)
As prem/yr and Fraction of total Dose At t = 1.500E+03 year;.

O Water Deperdent Pathways 1

0 Water Fish Redon Plant Meat Milk All Pathw
Radio- &&M6&&&&&6MdM 6Me&&&&&&&&&&&& ed&&&d&&64444444 d&&&&M&4446&dM d&&M6&&d&&&&&&& M6&&&&&&&&&&&&& &&d&&&n&&M
Nuclide mrem /yr fract. mrom/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, erem/yr fract, mrem /yr f

dMe&M 4M644&de eMede Maded&&& M&M4 Me4&&M4 d&&&&& 6 M &M 644 d&&&&& d44444446 &&&&&& M a&&&&&& diende 66&d Mdd4 6
'

Pe-231 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 1.822E-05 0
Pb-210 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
Re 226 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 4.801E+01 0
Rs*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 0.0009 0.000E+00 0
Th 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 0.000E+00 0 l

Th 230 1.522E-07 0.0000 1.135E 08 0.0000 1.206E-09 0.0000 9.063t 09 0.0000 2.949E 10 0.0000 2.253E-10 0.0000 6.719E+01 0
Th-232 2.266E 04 0.0000 1.657E 05 0.0000 5.021E 08 0.0000 1.352E-05 0.0000 5.172E-07 0.0000 5.313E-07 0.0000 5.401E-02 0
U-234 9.627E-10 0.0000 1.067E-10 0.0000 3.909E 12 0.0000 5. 731E-11 0.0000 3.675E 12 0.0000 2.632E 12 0.0000 5.199E 01 0
U*238 2.249E 10 0.0000 2.761E-11 0.0000 1.869E 11 0.0000 1.345E 11 0.0000 2.544E 12 0.0000 3.895E 12 0.0000 8.009E 04 0
te' 'e eeeeeeece eeeeee eeeeeeeee eeeeee eeeeeeece eceeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeece e

2.267E 04 0.0000 i A5E.-05 0.0000 5.143E 08 0.0000 1.353E '5 0.0000 $.175E 07 0.0000 5.315E O' O.0000 1.158E+02 1
*

0*. . all water irdependent and dependent pathways.
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Sumnary Si ce X, West Pile, Covered File: SITEx-2.0AT

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 2.000E+03 years

D Water Independent Pathways (Inhalation excludes redon)
0 cround Inhalation Redon F:ent Neat Milk Soll
Aadio- d&&d44&M644&d&& &aa&&&&&&&&&&&&& &&&de&&&ded&&&&& 4Me4&aMi&&&&&& 44&d&MM&6&&M4 &&&&&&M&&&&&&de &&&&l&&&&&&
ruclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrera/yr f

ef4&i&& &&&&&d&&& &&&M4 d&&&646&& &&&&&& &&&&&&&&& &&&&M &Me&&&&& &&&&&& M&&&&&de &&&&&& &&&&&M64 d&&&&& d&&&&&&&& &
re 231 1.51SE 04 0.0000 0.000E G 3 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.060E+00 0
Pb-210 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
R2-226 8.691E-03 0.0001 0.000E+00 0.0000 3. 777E +01 0.3090 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.tLOE+00 0
Rs 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 0.0J0E+00 0
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 0.0C30 0.000E+00 0.0000 0.f 00E+00 0
Th 230 1.918E-02 0.0002 0.000E+00 0.0000 6.337E+01 0.6819 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0
Th 232 1.915E 01 0,0016 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 C.300E+00 0
U-234 2.060E 04 0.0000 0.000E+00 0.0000 8.956E-01 0.0073 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0
U 238 9.232E 05 0.0000 0.000E+00 0.0000 1.845E-03 0.0000 0.000E*D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 E.000E+00 0
ceeeeek 6eeeeMee eteeee eeeeeeeee beceee ee6eeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eteeee eeeeeeeee eefeM e teeeeeee i
Total 2.198E 01 0.0018 0.000E+00 0.0000 1.220E+02 0.9982 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.000E+00 0

0

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 2.000E+03 years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw

B Me&&&Me&&&&&&& &&&M644444446&& &&&&&b&&&&&&&&&& 46&&&&&a444&MM &M&k&&&&&&&&&be &&&&&&&&&&&&&&&& &&&&&&&&&&&
E mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr f r.se t , arem/yr fract, mrem /yr fract. mrem /yr f

diazale &&&&&&&&& &&&&de &&&&d&&de 644444 a&&&&&d44 &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& d&&&&& &&&&&&&&& &&&&&& 464446666 &

Pa 231 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 J18E 04 0
Pb-210 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
R -226 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 3.778t+01 0
Ra 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



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
Th-230 2.531E 07 0.0000 1.852E 08 0.0000 3.571E-09 0.0000 1.507E 08 0.0000 6.037E-10 0.0000 6.330E 10 0.0000 8.339E+01 0
Th 7 3.627E 04 0.0000 2.653E-05 0.0000 8.003E 00 0.0000 2.164E 05 0.0000 8.264E 07 0.0000 8.471E 07 0.0000 1.919E 01 0

2.807E-09 0.0000 2.734E-10 0.0000 2.090E-11 0.0000 1.671E 10 0.0000 9.236E-12 0.0000 7.345E 12 0.0000 8.958E-01 0
L 5.134E-10 0.0000 6.070E 11 0.0000 3.853E 11 0.0000 3.070E -11 0.0000 5.311E-12 0.0000 8.037E 12 0.0000 1.937E-03 0
cee666e 6 H6H H6 M 6 tee ee66eeen# eeeH6 H e66ee66 6eeted eH Heece eveeee eeeeseeee eeee66 seedee666 eebete 6etecese6 e
Tttal 3.630E-04 0.0000 2.655E 05 0.0000 8.366E 08 0.0000 2.165E 05 0.0000 8.270E 07 0.0000 8.478E 47 0.0000 1.223E+02 1

Di$un cf all cater independent t.d dependent pathways..
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S m ary Site X, West Pile, Coverec File: SITEX-2.DAT

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As ereevyr and Fraction of Total Dose At t = 5.000E+03 years

0 Water independent Pathways (Inhalation excludes radon)
0 Ground Jrbstation Redon Plant Meat Milk Soll
Radio- 6didanadadadidad dad 66&&seased&&& 644444&d44446666 dd6dadaeannedded 464444aa64444464 d66444644446d664 dadd&666ddd
kclide aree/yr fract, eram/yr fract. arenvyr fract, eram/yr fract. mrom/yr fract. nrem/yr fract, mraavyr f

d&&4644 6&&d66666 4446&& d64444444 664446 444666464 646444 644444464 desdie 444664664 diad &d 646666664 644446 d44444664 4
Pa 231 3.482E+00 0.0044 9.835E+00 0.0124 0.000E+00 0.0000 5.195E+01 0.0657 1.407E+01 0.0178 1.052E-01 0.0001 5.276E+00 0
(b-210 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
Rv223 3.811E+00 0.0048 7.526E 03 0.0000 8.290E+00 0.0105 8.239E+00 0.0104 4.2925 01 0.0005 4.889E-01 0.0006 3.359E-01 0
4 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000S 00 0.0000 0.000E+00 0.0000 0.000E+00 0
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
Th 230 6.543E+01 0.0827 2.117E+00 0.0027 1.423E+02 0.1799 1.407E+02 0.1778 7.309E+00 0.0092 8.329E+00 0.0105 6.212E+00 0
Th-232 1.051E+02 0.1329 9.785E+00 0.0124 2.268E+00 0.0029 7.574E+01 0.0957 3.220E+00 0.0041 6.181E+00 0.0078 4.004E+00 0
U 234 2.130E+00 0.0027 9.289E-01 0.0012 4.619E+00 0.0058 5.732E+00 0.0073 3.126E 01 0.0034 4.857E 010.0006 4. 327E-01 0
U-238 7.925E-01 0.0010 7.932E-01 0.0010 2.614E-02 0.0000 1.207E+00 0.0015 7.661E-02 0.0001 2.155E 01 0.0003 2.734E 01 0
Me666e 6eHH666 666ede M66ee666 6eeece 66eeeeee6 eeeeee eeeeeeee6 eeeeds 6e66ee666 46de46 eeteteete de6He ve66eH e6 6
Total 1.808E+02 0.2285 2.347E+01 0.0297 1.575E+C2 C.1991 2.836E+02 0.3584 2.542E+01 0.0321 1.580E+01 0.0200 1.658E+01 0

0

Total Dose Contributions TDOSE(i.p,t) for Individual Radionu:lides (f) and Pathways (p)
As mrem /yr and Fraction of Total nose At t = 5.000E+03 years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathw
Radio- &&&&&&&&&&d&&d&& &&&&&&&&&&6&&&&& &&&&&d&&&&&&&&&& 644ska&&44446&&d d&&&d&&&&&d&d&&4 d&&&&&64444&&444 646s&&d6466
tuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrtm/yr fract. mreevyr fract, mrem /yr fract. mrem /yr f
&&&%ie d&&444444 66&&&& 6646&&&&& 6&&a&& 644444464 d&&&&& d666&&&&& d&&&&& 44444&&&& d&&d44 d64444446 44&446 666466666 i
Pe 231 8.042E+01 0.1016 7.962E 01 0.0010 0.000E+00 0.0000 4.787E+00 0.0061 2.029E+00 0.0026 3.137E 02 0.0000 1.728E+02 0
Tb 210 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
Ra 226 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 2.160E+01 0
.tv228 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
Th 228 0.000E+(,0 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
Th 230 2.994E 07 0.0000 2.004E 08 0.0000 1.228E-08 0.0000 1.787E 08 0.0000 1.292E 09 0.0000 2.073E 09 0.0000 3.724E+02 0
Th 232 3.536E 04 0.0000 2.592E-05 0.0000 7.219E-08 0.0000 2.391E-05 0.0000 1.012E-06 0.0000 6.958E 07 0.0000 2.063E+02 0
U-234 1.689E-08 0.0000 1.492E 09 0.0000 3.517E-10 0.0000 1.007E-09 0.0000 6.561E-11 0.0000 7.591E 11 0.0000 1.471E+01 0
U 238 5.125E-09 0.0000 5.372E-10 0.0000 2.636E 10 0.0000 3.060E 10 0.0000 3.848E-11 0.0000 5.523E-11 0.0000 3.385E+00 0
H4Het eeMutH6 M6eH 6e6 H use 4 Hee 6 heeMeee 6eeee6 H 6ete H6 e4 H H HeH66H H Hen 6H ieeH 4 M 6H 6 6HueH4 6
Tat:L 8.042E+01 0.1016 7.962E 01 0.0010 8.508E-08 0.0000 4.787E+00 0.0061 2.029E+00 0.0026 3.137E 02 0:0000 7.912E+02 1

0*$um sf all water independent and dependent pathways.
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Sumary : Site X, West Pile, Covered File: SITEx 2.0AT

Dose / Source Ratios Swped Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

OPerent Product Branch OSR(j,t) (mrem /yr)/(pci/g)
(1) (j) Fraction t= 0.000E+00 3.100E+01 4.100E +01 5.000E+01 1.900E+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+0

sid&&de da&&&&& d&&&ea&&& 6&&&&d464 &&&&&&&&& d&&&&&&&& 6&&&&&&&& &&&&&&&&& dadd4&&&& 646&&&&de 666644444 &&&&&&&&& 44446&&&
Pa 231 Pa-231 1.000E+00 2.273E-10 2.606E-10 2.724E-10 2.834E 10 3.533E 10 2.061E 09 1.868E 08 1.693E 07 1.535E-06 1.866E+0
Pe-231 Ac-227 1.000E+00 0.000E*00 4.455E-09 5.39BE-09 6.125E-09 9.098E-09 5.155E 08 4.277E-07 3.549E-06 2.944E 05 1.660E+0
P 60SR(J) 2.273E 10 4.716E-09 5.671E-09 6.409E-09 9.452E 09 5.361E 08 4.464E 07 3.718E 06 3.098E 05 3.526E+0

OP Pb-210 1.000E+00 2.908E-15 1.339E 15 1.042E-15 8.323E 16 2.382E 16 1.073E 20 3.957E-26 1.460E-31 5.384E 37 0.000E+0
Oho Ra 226 1.000E +00 5.882E+00 5.815E+00 5.793E+00 5.774E+00 5.667E+00 4.865E+00 3.928E+00 3.098E+00 2.438E+00 1.020E+0
R:-226 Pb-210 1.000E+00 0.000E+00 2.149E-15 2.649E 15 3.052E 15 4.892E 15 4.639E 14 7.260E 131.139E 11 1.784E-10 3.735E-0
Rv226 60$R(j) 5.882E+00 5.815E+00 5.793E+00 5.774E+00 5.667E+00 4.865E+00 3.92BE+00 3.098E+00 2.438E+001.394E+0

ore-228 Ra 228 1.000E+00 1.037E 06 2.757E 08 8.554E-09 2.984E 09 8.583E -12 4.025E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Rv 228 Th 228 1.000E+00 0.000E+00 2.868E-06 8.828E-07 3.056E 07 8.419E-10 2.795E 30 0.000E+00 0.000E+00 0.000E+00 0.000E+0

_ ._



.-

Ra 228 6DSR(j) 1.037E 06 2.896E-06 8.913E 07 3.085E 07 8.504E-10 2.835E 30 0.000E+00 0.000E+00 0.000E+00 0.000E+0
0Th 228 Th 228 1.000E+00 7.406E 05 1.060E-09 2.901E 11 1.138E-12 1.748E 20 0.000E+00 0.000E+00 0.000'+00 0.000E+00 0.000E+0
OTP "1 Th 230 1.000E+00 4.897E 22 6.568E-22 7.220E 22 7.862E 22 1.262E-21 5.572E 20 1.628E-09 7.803E-091.245E 081.683E 0

Ra-226 1.000E+00 0.000E+00 7.879E-02 1.041E 01 1.269E 01 2.527E 01 1.221E+00 2.302E+00 3.199E+00 3.971E+00 1.293E+0
1 Pb-210 1.000E+00 0.000E+001.678E 17 2.856E 17 4.159E 171.566E-161.079E 14 5.574E 12 6.086E-113.725E 10 4.639E+0
Th 230 60$R(j) 4.897E-22 7.879E-02 1.041E-01 1.?f 9E 01 2.527E 01 1.221E+00 2.302E+00 3.199E+00 3.971E+00 1.773E+0

Om 232 Th-232 1.000E+00 5.047E-23 6.85'0E-23 7.559E-23 8.260E 23 1.352E 22 6.966E-21 2.405E 061.158E 05 1.856E-05 9.480E 0
Th 232 Ra-228 1.000E+00 0.000E+00 9.123E 061.181E 061.223E 061.450E 06 5.544E 06 2.984E-05 1.595E 04 8.487E 04 7.260E+0
Th-232 Th-228 1.000E+00 0.000E+C 7.711E 05 8.111E 05 8.355E 05 9.496E-05 2.571E-04 8.932E 04 3.102E 031.677E 02 4.296E+0
Th012 60$R(j) 5.047E 23 7.823E-05 8.229E-05 8.477E 05 9.641E-05 2.626E-04 9.254E-04 3.273E-03 1.163E-021.250E+0

OU 234 U 234 1.000E+00 5.441E-21 7.151E 21 7.809E-21 8.454E 21 1.313E 20 4.457E 19 3.650E-17 2.990E 15 2.449E 13 1.239E-0
U 234 Th-230 1.000E+00 0.000E+00 1.833E 25 2.665E 25 3.53?f 25 1.137E 24 2.512E 22 1.660E-12 3.834E-11 1.214E 10 7.693E 0
U 234 Ra 226 1.000E+00 0.000E+00 1.103E 05 1.929E 05 2.870C-05 1.149E-04 2.884E 03 1.138E 02 2.476E 02 4.266E-02 4.196E-0
U 234 Ptr210 1.000E+00 0.000E+00 1.680E-21 3.862E 21 6.979E-21 5.680E 20 2.386E-17 2.789E-12 1.442E-11 3.020E-11 1.494E-0
U-234 60$R(j) 5.441E 21 1.103E 05 1.929E 05 2.870E-05 1.1'9E 04 2.884E-031.138E 02 2.476E-02 4.266E 02 7.005E 0

OU-238 U 238 1.000E+00 2.135E 09 2.403E 09 2.496E 09 2.583E-09 3.126E 091.436E-08 9.666E 08 6.504E 07 4.376E-061.561E-0
U-238 U 234 1.000E+00 0.000E+00 6.272E-25 9.059E-25 1.196E 24 3.716E 24 6.309E-22 1.034E 191.272E-171.390E-15 1.765E 0
U-238 ih-230 1.000E+00 0.000E+00 8.039E-30 1.546E-29 2.504E-29 1.608E-28 1.778E-25 8.982E-15 7.395E 13 4.212E-12 5.495E 0
U 238 Re 226 1.000E+00 0.000E+00 3.229E 10 7.474E 10 1.356E-09 1.089E-08 1.393E 06 1.124E-05 3.749E 05 8.786E-05 2.375E-0
U 238 Pb-210 1.000E+00 0.000E+00 3.852E 26 1.186E-25 2.641E-25 4.511E 24 1.086E 20 1.088E-12 6.120E 12 1.263E 11 8.39 s 0
U 238 80SR(j) 2.135E-09 2.725E-09 3.243E-09 3.940E 09 1.401E-08 1.407E-06 1.134E 05 3.814E-05 9.223E 05 1.612E-0
Eee6es ee=ss## es#eeee*4 eeeeeeeee e#eeeeeee eeeee6dee ee#eeeeee eeeeeeeee #deeteced #e#6eeece eeeebeede seeeesee# 64eeeeee
Branch Fraction is the ctrmJlative f actor for the j'th principal radionuclide daughter: CUMBRF(j) = BRF())*BRF(2)* ... BRF(j).
Ths DSR includes contributions from associated (half life u 0.5 yr) daughters.
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Sw mary : Site X, West Pile, Covered File: SITEX 2.0Af

Single Radionuclide Soil Guidelines G(1,t) in pCI/g
sasic Radiation Dose Limit = 100 mrem /yr

ONuc|lde
t'' ts 0.000E+00 3.100E+01 4.100E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+

i 644446&&& de646 deed deaaddead 44&&44446 444&&&e64 d&4444444 d44464444 644444444 644444466 d446444
P. *4.716E+10 2.120E+10 1.763E+10 1.560E+10 1.058E+10 1.865E+09 2.240E+08 2.690E+07 3.228E+06 2.83cu
Pb 210 *7.631E+13 *7.631E+13 '7.631E*13 '7.631E+13 '7.631E+13 *7.631E+13 '7.631E+13 *7.631E+13 *7.631E+13 *7.631E+
Ra 226 1.700E+01 1. 720E+01 1.726E+01 1. 732E +01 1.765E+C1 2.055E+01 2.546E+01 3.228E+01 4.102E+01 7.175E+
Ra 228 9.641E+07 3.453E+07 1.122E+08 3.241E+08 1.176E+11 * 2. 721 E + 14 *2.721E+14 *2.721E+14 *2.721E+14 *2.721E+
Th 228 1.350E+06 9.436E+10 3.448E+12 8.789E+13 '8.fCE+14 '8.192E+14 *8.192E+14 *8.792E+14 '8.192E+14 *8.192E+
Th 230 *2.018E+10 1.269E+03 9.604E+02 7.881E+02 3.957E+02 8.187E *01 4.344E+01 1.126E+01 2.518P01 5.639E+
Th 232 *1.092E+05 *1.092E+05 *1.092E+05 *1.092E+05 *1.092E+05 *1.092E+05 1.081E+05 3.055E+04 6.597E +03 7.997E+
U 234 '6.233E+09 9.069E+06 5.184E+06 3.485E+06 8. 706E +0' 3.468E+04 8.791(+03 4.039E+03 1344E+03 28E+*

u 238 *3.360E+05 '3.360E+05 '3.360E+05 '3.360E*05 +3.360E+05 *3.360E+05 *3.360E+05 +3.360E+05 4,360E+05 6.204E+
4eeeee) e+eMeeed s eeeeeee eteeeeece eteeeee4) eeeeeeeee beedeeece eeeeeeees eseee6M4 ##e66teee teeeeed
*At specific activity limit

0

Sa med fose/ Source Ratios DSR(1,t) in (mrem /yr)/(pci/g)
and Single Radionuclide Soil Guidelines G(1,t) in pcl/g

at talr1 = time of mininun single radionuclide soll guideline

and at tamx = time of maximun total dose s 5.000E+03 years
0Nuclide Initial tain 0$R(1,tsin) C(1,tmin) DSR(1,tmax) G(1,tmax)

(i) pCi/g (years) (pCl/g) (pCi/g)
&&'6644 sease6444 d&A6&&&444444666 6646&&446 d&6666M4 &&&&aaa&4 6&de&&644
Pa-231 4.900E+00 S.'000E+03 3.526E+01 2.836E+00 3.526E+01 2.836E+00
Pb-210 2.100E+01 0.000E+00 2.908E 15 *7.0 1E+13 0.000E+00 '7.631E+13
Re-226 1.550E+01 0.000E+00 5.882E+00 1.700E+01 1.394E+00 7.175E+01
Ra-228 1.650E+01 4.571 0.005 4.390E 05 2.278E+06 0.0006+00 *2.721E+14
Th 223 1.650E+01 0.000E+00 7.406E Oi 1.350E+06 0.000E+00 *8.192E+14
Th 230 2.100E+01 5.000E+03 1.773F*01 5.639E+00 f . 773E +01 5.639E+00
Th 232 1.650Ee01 5.000E +03 1.250E+01 7.997E + 00 1.250E*01 7.997E +00
U 234 2.100E+01 5.000E+03 7.005E 01 1.428E+02 7.00$E-01 1.428E+02
U 2,1COE+01 5.000E+03 1.612E 01 6.204E+02 1.612E 01 6.204E+02
e eteeeeeee eeecheceeeeeeeet teeeeeeee eeeeeeeee eeeeeeeee eteeeeeee
*At ,pecific activity limit
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Itdividual Nuclide Dese Smmed Over All Pathways
Parent Nuclide ond Branch Fraction Indicated

0* 'M Parent BRF(i) DOSE (j,t), mrem /yr
(i) ts 0.0'00E+00 3.100E+01 4,100E+01 5.000E+01 1.0GDE+02 5.000E+02 1.000E+03 1.500E+03 2.000E+03 5.000E+0

c. 46 dada 644 644446&&& 44446&daa A&&e46446 444&eaa&& da6466446 66&&d&e&& &&&&44644 dadea46ed aand&&ead 6444444&& 644adead
Pc 231 Pa 231 1.000D00 1.114E 091.277E 091.335E-091.389E-09 t.731E 091.010E-08 9.153E 08 8.298E-07 7.522E 06 9.144E+0

OAc-227 Pa 231 1.000D 00 0.000E+00 2.183E 08 2.645E 08 3.001E 08 4.458E 08 2.926E 07 2.096E061.739E-051.443E 04 8.134DO
OPb-210 Pb-210 1.000E+00 6.107E-14 2.812E-!4 2.189E 14 1.748E 14 5.002E 15 2.253E-19 8.309E 25 0.000E+00 0.000E+00 0.000E+0
Pb 210 Ra 226 1.000E+00 0.000E+00 3.330E-14 4.106D14 4.730E 14 7.582E 14 7.191E 13 1.127E-11 1.765E-10 2.765E-09 5.789E+0

'

Pb-210 th-230 1.000E+00 0.000E+00 3.523E-1? 5.997E-16 8.734E 16 3.288E-15 2.265E 13 1.170E-10 1.278E-09 7.823E 09 9.742E+0
Pb 210 U-234 1.000E+00 0.000E+00 3.529E-20 F 110E-20 1.466E-19 1.193E-'8 5.011E 16 5.857E-11 3.029E-10 6.342E-10 3.137E+0
Pb 210 U-238 1.000E+00 0.000D00 8J89E-25 2..a0E-24 5.545E 24 9.473E23 2.281E 19 2.284 11 1.285E 10 2.653E 101.763E 0
Pr,'O 800SE(J): 6.107E-14 6.177E 14 6.355E 14 6.565E-14 8.411E-14 9.461E-13 2.097E-10 1.886E 09 1.149E-08 1.064E+0

ORm 226 Ra-226 1.000E+00 9.117E+01 9.013C+01 8.979E+01 8.949E +01 6.784E+01 7.541F+01 6.089E+01 4.801E +01 3.778E+01 1.581E+0
Rs 226 Th-230 1.000E+00 0.000E+00 1.655E+00 2.187E+00 2.665E+00 5.307E+00 2.565E+01 4.834E+01 6.7196 01 8.339E+01 2.714E+0
Ra 226 U 234 1,000D00 0.000D 00 2.316E 04 4.00 E-04 6.026E 04 2.412E-03 6.056E 02 2.389E-01 5.199E<01 8.958E-01 8.811E+0
R2-226 U 238 1.000D 00 0.000Ed0 6.780E-091.570E 08 2.448E-08 2.286E 07 2.925E 05 2.361E-04 7.873E-041.845E 03 4.987E-0
R2 226 800SE(j): 9.117E+0e 9.178E+01 9.19BE+01 9.2 ?6E+01 9.315E+01 1.011E+02 1.095E+02 1.157E+02 1.221E+02 2.%1E+0

Ob 228 Re-228 1.000E+00 1.712E 05 4.549E 071;411E-07 4.9230081.416E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000D0
Ra-228 Th 232 1.000E+00 0.000E+00 1.853E-05 1.949E-05 2.018E 05 2.393E-05 9.14 7E-05 4.923E-04 2.631E-03 1.400E-02 1.198E+0
Ra 228 800SE(j): 1.712E 05 1.898E 05 1.963E 05 2.023E-05 2.393E 05 9.147E 05 4.923E-04 2.631E-03 1.400E-02 1.198E+0

Oth 223 Ra-228 1.000E+00 0.000E+00 4.753E 05 1.457E-05 5.042E 06 f.389E 08 4.611E 29 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Th-228 Th-22$ 1.000E+00 1.222E 03 1.749E-08 4.786E 101.877E-11 2.884E-19 0.000E+00 0.000E+00 0.00m00 0.000E+00 0.000E+0
Th-228 Th 232 1.000E+00 0.000000 1.272E 03 1.338E 03 1.378E03 1.567E-03 4.242E 03 1.474E-02 5.118E-02 1.776001 7.08990
Th 228 800SE(J): 1.222E-03 1.320E 03 1.353E 03 1.384E 03 1.567E 03 4.242E 03 1.474E-02 5.118D 02 1.776E 01 7.089E+0

OTh 230 Th 230 1.000000 1.CiBE 201.379E 201.516D201.651E-20 2.651E 201.170E 18 3.420E 081.639E 07 2.615E-07 3,535E+0
Th 230 U 234 1.000E+00 0.000E+00 3.849E 24 5.597E 24 7.433E-24 2.387E-23 5.275E 213.486E 118.051E 10 2.549E-091.616E-0
Th 230 U-238 1.000E+00 0.000E+00 1.68AE 28 3.246E-28 5.258E 28 3.377E 27 3.734E-24 1.886E 13 1.553E-11 8.846E-11 1.154E-0
Tk 230 8005E(j): 1.028D201.380E-201.517E-201.652E 20 2.653E-201.175F18 3.423E 081.647007 2.641E-07 3.697E+0

OTh 232 Th 21' 1 000E+00 8.327P22 1.130E 21 1.247E-21 1.363E 21 2.231E 21 1.149E 19 3.968D05 1.910E-0* 3.062E 04 1.564E+0
OU ' U I34 1.060900 1.143E-19 1.502E-19 1.640E 191.775E-19 2.758E-19 9.359E 18 7.666E 16 6.279E-14 5.143E-12 2.60U+0
U U 238 1.000E+00 0.000E+00 1.3"E-23 1.902E 23 2.511E 23 7.804E-23 1.325E 20 2.172E 18 2.670E-16 2.918E 14 3.70600
Us 800SE(j): 1.1431 $91.502D191.640E 191.776E-19 2.759E-19 9.373E 18 7.688E-16 6.306E-14 5.172E 12 2.639E+0

0U 238 U 233 1.000E+00 4.483bO8 5.046E 08 5.242E-08 5.425E 08 6.564E-08 3.017E 07 2.030E-061.366E 05 9.190E 05 3.279E+0
eMiee) ebreeee eseeeeen eeeeeeeee 6eeeeeece eeeeeeeee eeteeMee eeeee+#ee eesceMie eeeeeeete e646eeee MeeeMee 66eeMen
BRF(i) is the branch fraction of the parent nuclide.

1RESRAD, Version 5.41 T" Limit = 0.5 year 03/29/95 10:43 Page 25
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Individual Nuclide Soll oncentration
b rent Wuclide and Branch Fsaction Indicated

0Nuclide Parent BRF(i) S(j,t), pCI/g
(j) (f) to 0.000E+00 3.100E+01 4.100E+01 5.000E+01 1.000E+02 5.000E+02 1.0U0E+03 1.5006 03 2.000D 03 5.000E+0

&&iftid 6644444 64446&664 d66464444 de&a&&&&& 666e&&664 644464444 e64444464 4666&&&as 464444434 64446d&&& 666666666 dea 4&aas
Pa 231 Pa 231 1.000E+00 4 300D00 4.894E+00 4.892E+00 4.890E+00 4.880E+00 4.799E+00 4.700t+00 4.603E+00 4.508E+00 3.978E+0

OAc 227 Pa-231 1.000E+00 0.000E+00 3.069E+T 3.564E+00 3.891E+00 4.667E+00 4.785E+00 4.687E+00 4.590E+00 4.495900 3.967E+0
OPb 210 Pb-210 1.000E+00 2.100E+018.0061+00 5.865E+00 4.433E+00 9.358D013.689E 06 6.482E 131.139E-19 2.001E-26 0.000E+0
Pb-210 Re 226 1.000E+00 0.000E+00 9.483E+00 1.100E+01 1.200E+01 1.418E+01 1.178E+01 8.739E+90 6.558E+00 4,894E+00 8.44800
Pb 210 Th-230 1.000D 00 0.000E+00 1.003E 01 1.607E 01 2.215E 01 6.151E-01 3.710E+P0 6.682E+00 8.883E+00 1.051E+0; 1.422E+0
Pb-210 U 234 1.000E+00 0.000E+001.005E-05 2.173E-05 3.717E-05 2.231E 04 8.208E d 3.190E-02 6.711E 021.108E 014.5'8E-0
Pb-210 U-238 i.000E+00 0.000E+00 2.303E-10 6.670E 101.WD091.772E-08 }.736C 06 3.053E 05 9.941E 05 2.244E 04 2.573E 0
Pb 210 8S(h: 2.100D01 1.759E+01 1.703E+01 1.665E+01 1.573E+01 1.550E+01 1.550E+01 1.551D01 1.551E+01 1.552E+0

One 226 Ra 226 1.000E+00 1.550E+01 1.522E+01 1.513E+01 1.505E+01 1.462E+01 ! _157E+01 8.631E+00 6.440E+00 4.806U00 8.N6Ed
Ra 226 th-230 1.000E+00 0.000E+00 2.794E 01 3.685E 01 4.482E-01 8.832E 01 ) 934E*00 6.852E+00 9.012E+00 1.061E+01 1.424E 4
R2 226 U-234 1.000E+00 0.000E+00 3.911E 05 6.827D051.014E-04 4.014E 04 9.288E 03 3.386E-02 (,973E 021.139E 014.623E4
Rs-226 U 238 1.000E+00 0.000E+00 1.145E 09 2.645E-09 4.791E 09 3.805E-08 4.487E-06 3.346E 05 1.056E-04 2.347E 04 2.61M 0
se-226 8S(}): 1.550E+01 1.550E+01 1.550E+01 1.550E+01 1.550D 01 1.551E+01 1.552E+6i 1.552E+01 1.553 6 01 1.554E+0

02s-228 Ra 228 1.00'f+00 1.650E+01 3.952E 01 1.186001 4.014E-02 7.7641 05 1.197E-25 0.000Et00 0.000E+00 0.000E+00 0.000E+0
as 278 Th 232 1.000D 00 0.000E+00 1.610E J1 1.638D01 1.645E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+0
Rt 8S(j): 1.650E*01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.6499 01 1.6499 01 1.649E+0

OTI 23 228 1.000E+00 0.000E+00 5.915E 01 1.776D01 6.011E 02 1.462E 04 1.793D25 0.000E+00 0.000E+00 J.000E+00 0.000E+0
Th he ih 228 1.000E+00 1.650E+01 2.186E 04 5.835E 06 2.238D 07 3.036E 15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0
Th 228 Th 232 1.000E+00 0.000E+00 1.590E+01 1.632E+01 1.643E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+01 1.649E+0
Th-228 8S(}}: 1.650E+01 1.650D01 1.649E+01 1.649E+01 1.649E+01 1.649D01 1.649E+01 1.649E+01 1.649E+01 1.649E +0

8 OTh 230 Th 230 1.0000 00 . ME +01 2.099E +01 2. 099D01 2. 099E +01 2. 096E + 01 2.091001 2.081 E +01 2.072E +01 2. 063E +01 2. 008E +0
Th 230 U 234 1.000E+00 0.000E+00 5.859E 03 7.749E 03 9.449E 03 1.889E 02 9.424E-021.879E 01 2.811E-01 3.736E 01 9.177E 0
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4
,

Th 230 U-238 1.000E +00 0.000E+00 2.570E 07 4.494E 07 6.684E 07 2.673E 06 6.672E 05 2.664E-04 5.981E 041.061E-03 6.555E 0'

$ Th 230 6S(J): 2.100E+01 2.100E +01 2.100E+01 2.100E +01 2.100E +01 2.100E+01 2.100E+01 2.100E +01 2.100E+01 2.100E *0
1 of' 9 Th 232 1.000E+00 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+01 1.650E+0

} C U 234 1.000E+00 2.100E +01 2.100E+01 2.100E+01 2.100E+01 2.099E+01 2.097E+01 2.094E+01 2.091E+01 2.088E+01 2.071E+0

) b U 238 1.000E+00 0.000E+001.842E 03 2.436E 03 2.970E 03 5.940E-03 2.%9E 02 5.933E 02 8.893E 021.185E 012.950E-0.

! U 234 8S(j): 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+0
OU 238 U 238 1.000E+00 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.100E+0
6eeeeee eeeeeee eeeeeeeee ;;;;;;;;; eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee ;;;;.;;;; eeeeeeeee eeeeeeeee eeddeeeee eeeeeece

] BRF(i) is the branch fraction of the parent nuclide.
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TOTAL DOSE: All Isotopes and Pathways Summed
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DOSE: All Isotopes Summed
Water Independent & Dependent Subtotals
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DOSE: All Isotopes Summed
Water Independent Pathways
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DOSE: All Pathways Summed, Pa-231
Showing Parent / Progeny Decay and Ingrowthggg
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DOSE: All Pathways Summed, Pb-210
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DOSE: All Pathways Summed, Ra-226 i

Showing Parent / Progeny Decay and Ingrowth
,

100
, , , ,

i

i

90 I O - Total | I~

. a - Ra-226 )
*

s

+ - Pb-21080 _ s _

;

\ l

El
\

70 -, s -_

>> | ~

N r

E 60 L n ,

c) i,

]50
n

-

40 L -

.
I*

,r x -

'30 '
| \

20 e 2

0 1000 2000 3000 4000 5000
Years

SITEX-2.DAT 03/29/95 10:43



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

i

!

L

DOSE: All Pathways Summed, Ra-228
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DOSE: All Pathways Summed, Th-228
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DOSE: All Pathways Summed, Th-230 ;
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DOSE: All Pathways Summed, Th-232
Showing Parent / Progeny Decay and Ingrowth |250
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DOSE: All Pathways Summed, U-234
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DOSE: All Pathways Summed, U-238
Showing Parent / Progeny Decay and Ingrowth

i , i i j
~

C - Total -

^ - U- 238 F
- U-234

.

3 - O - Th-230 | */
, , -

* - Ra-226 /
o - Pb-210 //

[ dL
jX "

e/
x 4

=2: :
5 L ,' i

E / |L

5 N .( b
.

! [- d.
1 F _i

lL
1

I l
t 1

EO aus--: -m- m- a ,
'

0 1000 2000 3000 4000 5000
Years

SITEX-2.DAT 03/29/95 10:43



I

l

I

l

l

|
1
:
I

1

l

|

|

APPENDIX D - RESRAD RESULTS FOR MODIFIED |
|

COVERED CASE '

|



. __
.

l

|

!

I,

1

1

1

TOTAL DOSE: All Isotopes and Pathways Summed |
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DOSE: All Isotopes Summed
Water Independent & Dependent Subtotals

g
& I I i

,!

4

I I

80 L _j

k e

N
60 |

/l
~

/ _.'m
'o |

/ n
'
-

1
4 ,

~

'O'
,

t
'

|/

I j

'0 i9 '

]'
'

I C - Independent j

! ^ - Dependent ;
/

,

'
r
l I'

O - i i'

0 1000 2000 3000 4000 5000

Years
SITEX-3.DAT 03/16/95 15:13

|
|



DOSE: All Isotopes Summed
Water independent Pathways
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DRAFT |
Long-term Human Health Effectsfor Off-site Resident - Site X |

Approach

An assessment of possible future impacts to individuals residing off site is
made by looking at possible transport of radionuclides through three principal
environmental transport pathways (i.e., ground water, surface water, and air).
The primary focus of the off-site resident assessment is the transport of
contaminants along these pathways. As with the assessment of impacts to the
on-site resident, no consideration is given, at this time, to the transport of
non-radiological contaminants. Some control over site access is assumed to be
present, otherwise there would be no need for the analysis since the on-site
resident assessment would provide the bounding doses. Two possible mechanisms
are considered for transport of contaminants through the surface water
pathway; namely, direct discharge of contaminants into nearby streams from
overland runoff and discharge of contamirants into nearby streams from ground-
water baseflow. Possible receptor locations are identified in the problem
description document.

The proposed decommissioning standard for restricted release, assuming control
over site access, is 15 mrem / year. In addition, the following ground-water ,

protection standards must be considered: )
Ra-226 20 pCi/L
Ra-228 20 pCi/L
Uranium' 30 pCi/t
4 mrem from all beta and photon emitters

As with the on-site resident assessment, two situations are considered for
assessing the no-action and in-situ stabilization alternatives; namely, the
piles being covered and uncovered. The covered scenario is used to look at
impacts from the West pile, in its presen. condition (i.e., no-action
alternative), and both piles after remedi tion (assuming the cover performs as
designed throughout the compliance period.. The uncovered scenario is used to
look at the East pile in its present condition (i.e., no-action alternative),
and both piles a'ter remediation if the ccver is assumed to no longer function
as designed. Whare possible, in order to reduce the scope of the analysis,
the more bounding analysis is performed first (this is ordinarily the scenario
assuming no cover); results from the more bounding analysis is reviewed to
determine if the additional analyses are needed. The uncovered scenario can
be considered the bounding (limiting) condition for both alternatives.
Radionuclides and transport pathways deem to be of little significance under
this scenario will likely be of even less concern if it is assumed that the
cover is maintained.

The GWSCREEN computer code is used to determine future concentrations in a
hypothetical well, located down-gradient from the piles (i.e., to the west).

' U-238+U-2 m U-235 combined.
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GWSCREEN is also used to analyze concentrations of radionuclides entering
nearby Chapman Run from the ground water. Air transport of gaseous
radionuclides and radionuclides entrained on particulates is analyzed as a
separate analysis, outside of the GWSCREEN analyses. Further, since the piles ,

'

are located in close proximity to a nearby creek (i.e., Chapman Run and its
tributaries), another separate analysis is carried out to estimate
concentrations within the creek from overland runoff.

dit

The computer code CAP 88-PC (ver. 1.0) is used to estimate doses to a
hypothetical individual, residing off site, inhaling radiologically
contaminated dust or gas from the site. CAP 88-PC uses a modified gaussian
plume equation to estimate the average dispersion of radionuclides from either
a point or area source. It computes radionuclide concentrations in air, rates
of deposition on the ground surface, concentrations in food, and intake rates
to people from ingestion of food produced in the assessment area.

Roughly 80-90% of the West pile is covered, in its present condition. The
periphery of the pile is uncovered; therefore, it is conceivable for inhc.lants
to be released from the pile in its current condition (i.e., under the nn-
action alternative). The East pile is currently uncovered, so obviously,
inhalants can be released from it in its present condition. Under the in-situ
stabilization alternative, both piles will be covered; therefore, significant
releases of particulates are not expected to occur until the covers become
significantly degraded. Significant releases of gases could occur anytime
once tha cover begins to degrade. Impact; under either alternative is
expected to be comparable since they are likely to occur only under conditions
when the cover is either degraded or partially absent; therefore, no
distinction is made in the analyses between the two alternatives.

For purposes of the analyses, a hypothetical maximally exposed individual
(i.e., maximally exposed for the air pathway) is assumed to be located 676
feet (206 m) northeast of the West pile, .long the property line. The
estimated papulation within a 50 mile (8'.5 Km) radius is used to assest
possible impacts to a population. A population of 1,216,055 persens is used
in the analyses

The only gas expected to be released from the pile is radon. The current
assumption for the inventory of the piles is based upon secular equilibrium.
This assumption should result in inflated values for the concentration of Rn-
220 and Rn-222 and their progeny, since the secular equilibrium values are
based upon the measurements taken for uranium and thorium. For purposes of
the analysis, it is assumed that the radon is released at a constant rate
(i.e., the decay of radon equals the ingrowth of radon from its progenitors).
Constant release rates for the piles are determined using an approach
recommended in Regulatory Guide 3.64; these are shown in Table 1.

To evaluate impacts from particulate releases, the slag is assumed to erode at
an arbitrary rate of 8.2E-4 ft/y (2.5E-4 m/y). This rate is an estimate made
for clay (ENSR, 1990); therefore, it is considered to be a very conservative
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