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SITE X PROBLEM DESCRIPTION

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 ferroco umbium 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 allovs are no longer produced at the site; ferrovanadium alloys

and other vanadium products are still produced at the site. The scurce 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 smailer of the two piles, referred
to as the East pile. Most of the radioactivity within the larger of the two
piles (i.e., the West pile) is derived from slag and soil debris excavated
from around 'he site and placed on the less radioactive ferrovaradium 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
uisposition of the radioactively contaminated slag; these are: (1) No action
alternative - contri) of the site is lost with no remediation taken to control
releases and (2, Rel-ases 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: 'n the regional area outside the areas controlled by the
operator of Site Y, [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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Physical dimensions of slag piles at Site X.

Table 1.

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

Orientation of 0°

Major Axis (Longest

Side)

a 130 m 130 m

b 75 m 80 m

Area 31 800 m® 10 649 m’

Mass of 382 424 000 kg 46 811 000 kg

Contamination’

Contamination 200 000 m’ 24 000 m’

Volume’

' Based upon numbers ir the F7! Kemedial Investigation Feasibility Study
the excavated slag and the excavated soil from the 1989

! Value includes only the original siag and
decommissioning activities

' Appro:imate Vil ss based upor the facility design

Concentrations of uranium-238, thorium-23 and radium-226 within the slag and
waste materials have been measured from c re sampies taken from the two piles.
In addition, protactinium-231, tnorium-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.
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Table 2. Radionuclide concentrations within the West pile.

Weighted
Average

West Pile
(Excavated
Slag +
Soil)
pCi/g’
41.9

West Pile

Radionuclide
(Original Slag)

Ci
6.3

pCi/g
16.5

cq*
5.3

Ci?

1.0

pCi/g’
3.9

Th-232; Ra-228: Ac-228;
Th-228; Ra-224; Rn-
220°; Po-216; Pb-212;
Bi-212: Po-212; T1-208
U-238; Th-234; Pa-234;
U-234: Th-230: Rn-222°:
Po-218: Pb-214; Bi-214:
Po-2i4: Pb-210: Bi-210:
Po-210

Ra-226°
Pa-231
Th-227

Ra-223
U-238 in ¢

4.5 1.1% 54 1 6.9 21 8

15.5 5.9

.25 4.9 0.6 4.9 1.9
0.85 3.3 0.4 3.3 1.3

1.35 9.2 0.7 §.2 2.1

' Based upon measurements for Th-232 and able 18 of PT] Remedial Investigation/Feasibility Study
and on the sample measurements for the off-site slag material (ORISE letter - Preliminary Resultus for the
Foote Mineral Off-site locations, Cambridge. Ohic) Secular equilibrium is assumed

' Based upon secular eguilibrium arguments Values listed are for each isctope and are based upon 282, 000
short tons of original siag material (ENSR west Pile Decommissioning Flan) The concentrations are based

2.4 0.6 4?2 5.3
4.9
3.3

l 5.2

upon sample measurements listed in table 18 of the PTI Re-edial Investigation/Feasibility Study

' Based upon weignted averages and sample measurements f-.
Remedial Invest.gation/Feasibil.ty Study) and on the sa
(ORISE letter -

Preliminary Results for the Foote Minera. Off-site Locations

equilibrium is assumed

* Based upon secular equilibrium arguments
short tons of excavated material (ENSR West Pile Decommirsioning Plan)

Ohio)

Values listed are for each isotope and are based upon 139, 350
The concentrations are based upon

Th-232 and U-236 from the excavated material (PT!
.e measurements for the off-site s.ag material

Cambridge, Secular

e

sample measurements listed in table 18 of the PTI Remedial Investigation/Feasibility Study and does not

include any material that may be added from off-site
' Radon will diffuse out of the slag pile more rapidly than the other radionuclides will leach out of the

slag pile and will not be st secular equilibrium with the other isctopes of the decay chain
¢ Based on ENSR 1990 report



DRAFT - March 29, 1995

Table 3. Radionuclide concentrations within the East pile.

Radionuclide East Pile East Pile Weighted
(Original Slag) | (Grainal slag) Average

pCiszg’ | cif pCi/g® | Ci* pCi/g | Ci
025 | 4.25 0.2

Th-232; Ra-228; Ac-228; [ 4.3 0.2 4.0
Th-?ZB; Ra-224; Rn-
220°; Po-216; Pb-212;
Bi-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-2227,;
Po-218; Pb-214; Bi-214;
Po-214; Pb-210; Bi-210;

Po-210
Ra-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 e 5.2 0.2] 5.2 0.03 |5.2 0.24

' Based upon measurements for Th-237 and U-238 in table 18 of PT] Remedial Investig~tion Feasibility Study
The numbers for Pe-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 is assumed
! Based upon secu'ar egquilibrium arguments
tons of origina. slag materia. (PTI Remedial Investigat

are based upon ample measur nents listed in table 16 o
' Based upon measurements for Th-232 and U-228 in table .€ of PTI Remedial Investigation/Feasibility Study

It is assumed that the grainal slag was not used for backfilling on-site and was not taken off-site The
nunbers for Pa-231, Th-227, and Re-222 are based upon the sample measurements for the off-site slag material
(ORISE letter - Preliminary Results for the Foote Mineral Off-site Locations, Cambridge, Ohic) Seculat
egquilibrium i1s assumed
‘ Based upon secular equilibrium arguments Values listed are for each isotope and are based upon 6900 tons

of grainal pile mater.al added to the East pile in the 1989 decommissioning activities (PTI Remedial
The concentrations sre based upon sample measurements listed in table 18

are for each isctope and are based upon &4& 700
/Feasibility Study, p. 1%) The concentrations

the PT! Remedial Investigation/Feasibility Study

Valuet list

Investigation/Feasibility Study)
of the PT! Remedial Investigation/Feasibility Study
' Radon will diffuse out of the slag pile more rapidly than the other radionuclides will leach 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.

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
have a solubility limit of 6.09E~99 g/cm3 and the uranium isotopes &
solubility 1imit of 5.30£-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.,
besides the thorium and uranium isotopes) are assumed to be relessed through
diffusion, at a diffusion rate of 1.4E-09 cm®/s. This diffusior rate is based
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:

A A I TN AT RO VT AL AL A D LA IR S LWL,
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.

A R R N T A R A I OIS A S ST L SN NSNS N
Air T “le 4. S8ize fraction of slag
T 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 cf 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 vind 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) northwrst 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 (C.99]
m/y). Estimated evapotranspiration at the site is 29 inches/year (0.74 m/y),

which 1s roughly 75% of the annual precipitation.
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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. Th2 bedrock is believed to contain a partially confine aquifer that
is separated 1rom the unconsolidated water-table aquifer.

Although residents in Cambridge and Byesviile 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 domestic wells are located in
proximity to the site, the ground water transpor pathway should be considered
in the analysis. Information on wells within the region show that most
domestic wells withdraw water from the bedrock aguifer. These wells are
typically 50-100 feet (15.24-3C ° m, deep, with screens covering the bottom

10-20 feet (3.05-6.1 m) section.

For purposes of the analyses, it wil' be assumed that all contaminant
migration is limited to just the upper, unconsolidated water-table aquifer;
this ass mption should be appropriate ‘f it is established that the bedrock
aquifer 's reasonably well confined. rawdown calculations indicate the
water-t.pble aquifer can sustain a dor .tic well providing water to a
subsistence farm of four people, with an assumed water need o. 6¢0 gpd (2.35

m/d).

Ground water in the water-table aguifer flows predominantly to the west,
toward Chapman Run, at a rate of roughly 1.5£-02 ft/d (0.46 m/d). Figure ]
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
1€-3 ft/d (2.9€-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 1s
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intittration
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Land surface ”
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Figure 1. Conceptualization of the ground-water system for Site X
(cross-sectional perspective).

based o1 data from wells, at the site The porosity values are taken from
literature for 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 che 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.
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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.

10
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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
10 and 100 cubic feet per second (cfs) {0.3 to 3 m’/s}. Wills Creek has a
mean 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.

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 (his; drainage channel discharges into Chapman Run, immediately
west of the s:te boundary. There are no flow data available fcr this drainage
channfl. Flow rates will be arbitrarily assumed to be 1 to 10 cfs (0.03 to
0.3 m/s). The channel is assumed to be 0.5 to 5 ft (0.15 to 1.5 m) depth and
30 to 40 ft (9 to 12 m) across, based on topographic maps.

Another on-site drainage system which cou'd transport contaminants is located
immediately north of the West pile. A tr hutary 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 «s 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
toc 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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Long-term Human Health Effects for On-site Resident - Site X

Approach

An assessment is made of long-term human hea -h effects to someone residing on

Site X. It is assumed that a self-subsisterze 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 5.4] 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 bein lost; that is, there 1s no restriction to
site access. The proposed dose standard for decommissioning involving
restricted release is 00 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 (1.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 rcisonable to assume that at some
point in time a cover under either alterritive 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-23]1 and several o~ its progenies are assumed to be
present in the pile. Initial concentrat uns of the principal radionuclides
are developed and described in the probl . .m description document for Site X.
RESRAD only requires initial concentrations for radionuclides with a half-Tife
greater than 0.5 year; progenies associated with these radionuclides are
assumed to be present and in secular equ:librium. 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,)
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 two
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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again a default K, is used.

Radionuclide = Initial Conc.
Site related information is used, ~tptr/a)
whenever possible, in defining Pa-231 4.9
parameters. Default parameters are Pb-210 21.0
used whenever site specific Ra-226 15.5
informaticon is unavailable. The Ra-228 16.5
site-related parameters used in the Th-228 16.5
analyses are listed in Appendix A. Th-230 21.0
Ky values for transport through the E?zgzz ;?:3
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 RESR/”.
unsaturated and saturated zones is

mostly clays and silty clays. Further, water quality data indicate the ground
water is siightly 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 1is
available on materials at the site (e.g., mineralogy, chemistry, etc.), a
safety factor 1s used to reduce the value. obtained from the literature. An
arbitrary safety factor of 10 or 100 is ised depending upon the level of
confidence in the literature value. Table 3 provides a listing of K, values
assumed for the unsaturated and saturated zones, in the RESRAD analyses.

Findi

Results fro~ the two analyse. are incluc ' in Appendices B and C; that is, for
the uncovered and covered case respectively. Obviously, there is considerable
uncertainty in the estimated doses, due Lo 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 b, used in RESRAD  RESRAD AUN, ANAL,

Pa-231 |.276E =2 2E- SE-3
Ph-210 IE+2 .} T g e
Ra-226 LI2IE~1 ' SE-3 1E-3
Ra-22% TE+1 4L+ % 3E-2
Th-228 1E+10 = ak-13 0.0
Th-230 1E+ 10 2.5E-12 2E-13
Th-232 JOIE+7 7E-10 SE-10
U-234 1E+ 10 2. 5E-12 8E-13
U-238 1.74E+8 1E-10 1E-10
Ac-227 2E#1 1.25E-3 “e=

Table 2. Dist- bution coefficients use” 1n RESRAD for estimating acgionuclide

releases
for example better source release 'nformat in and or information to support
greater retardation within the unsaturated zone t may be still difficult
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For the covered case. the peak dose not achieved during the 5000 year
T~ A - atla 1 ~ 1 p - N - ” e T
simulation period. At year 5000, the .alculated dose 15 0.7 rem, year, he

100 mrem/year standard 15 exceeded befire 1000 years because of the exfiux of

radon from the pile.

These analyses show that for both aiternatives (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 , 1t may be possible to
ensure compliance with the 100 mrem/year standa during the 1000 year
compliance period, through the design of the cover. For example the figure:
in Appendix D show that the standard could be met during the 1000 year
compliance period These figures are from an analysis where 1t 1s assumed
that the cover has an erosion rate of BE-05 m/y and a saturated hydraul:

‘s 1%z

. A Ed & AL N g a1 b €4 ¢ g
onguct 1y y @S han | .0t-V m ke heaglith 2tte ¥ ar
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. r

- o = & + & L L -~ ® . ~ FAr s e P -

alternatives, ective access 1« he site 18 assumed
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Radi lid K (/K Somre
Actimium 20 Silt and clay w Thibault et. al, 1990, satety i ctor ot 100
Lead 350 Soul D (20% clay. pH = 7.5-8.0, organic content = 2.5%

CEC = 16) ' Thubault et. al. {990, safety factor of 10

Silt and clay 10 Thibault et. al, 1990, safety factor of 100.

Protactinium 23

Radium 50 A'herta clay (pH = 7.8, organic content = 0.81%, CaCO,
content = 5.2%), safety factor of 10.

Thonum 10 Assumed (not much thorum 15 expected to be released from
the source; therefore, not much consideration is given to
holdin up ts transport).

Uranium 45 Silty luam 6% clay, pH = 7.0, CEC = 28) 10 Trbault et

al, 1990, satety 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




PARAMETER

Area of contaminated zone (m’)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)

Density of contaminated mat’l. (g/cm’)

Contaminated zone total porosity

Contaminated zone efTective porosity
Contaminated zone hydr. conductivity (m/yr)

Evapotranspiration coefficient
Precipitation (m/yr)

Irrigation (m/yr)

RunofT coefficient

Density of saturated zon (g/cm’)
Saturated zone total poresity

Saturated zone hydr. conductivity (m/yr)

Saturated zone hydr. gradient
Saturated zone b parameter

Well pump intake depth (m below water table)

Well pumping rate (m'/yr)
Unsaturated zone thickness (m)
Unsaturated zone soil density (g/cm’)
Unsaturated zone total porosity

Unsaturated zone svil-specific b parameter
Unsaturated zouc h_dr. conductivity (m/yr)

Inhalation rate (m’/vr)
Mass loading for inhalation (g/m’)

Fraction of time spent outdoors (on site)
Fruit, veg. and grain consumption (kg/yr)

Leafy veg. consumption (kg/yr)
Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/vr)
Soil ingestion (g/yr)

Drinking water intake (L/yr)

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for milk (L/day)

Depth of roots (m)

Storage time for leafy veg. (days)
Storage time for milk

Storage time for meat and poultry
Storage time for fish

Storage time for livestock fodder

Radon diffusion coeff. in contam. area (m/s)

Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

UNCOVERED CASE

VALUE

31,800
4.57
133
2.61
0.51
0.21
S9E+05
0.64
0.991
0.23
0.4

1.6
0.42
1L13E+02
0.003
7.78
3.08
8.574E + 02
3.05

1.6
0.4675
10.40
0.475
1.0SE+u4
1.OE-04
0.2

166

11

100
68

10
¢

73

730
EE)

67

60

0.25

14

3

6

1

9
6.3E-06
0.02
6.02

SOURCE

SMC, 1993

PT1 Draft Work Plan
Problem description document
Problem description document

M.Thaggard - estimate for coarse gravel

RESRAD (Table E.7, coarse gravel)

M.Thaggard - estimate for coarse gravel

Calculated from equation E.4
Problem description document
M.Thaggard - water use estimate
RESRAD (Table E. 1)

Freeze and Cherry, 1979 (p.405)
RESRAD (Table E.7, silt)
Problem description document
Problem description document
RESRAD (Table E.2, silty clay ioam)
Problem description document

M. Thaggard - water use estimate
Problem description document
Freeze and Cherry, 1979 (p.405)
HELP ver. 2.05 Manual (silty clay)
RESRAD (Table E.2, silty ciay)
Problem description document

. Neel

. Neel

. Neel

. Neel (produce)

Neel

Neel

Neel

. Neel (aguatic)
M.Thaggard-assumed based on site
R. Neel

R. Neel

R. Neel

R. Neel

R. Neel

M.Thaggard - infiltration analysis
R. Neel (crops)

R. Neel

R. Neel

R. Neel (aquatic)

P.. Neel

ENSR, 1983

ENSR, 1983

ENSR, 1981

FEEXEEXEX




PARAMETER

Cover depth (m)
Density of cover material (g/cm’)

Cover depth erosion rate (m/yr)
Evapotranspiration coefTicient
Runoff coefTicient

Inhalation shielding factor
External gamuna shielding factor

COVERED CASE'

VALUE

1.22

1.73
2.79E-04
0.95

0.6

0.2

0.35

SOURCE

SMC, 1993

SMC, 1993

SMC, 1993

Calculated from Equation E .4
M.Thaggard estimate

M.Thaggard - estimate (half of default)
M.Thaggard - estimate (half of default)

'A11 other parameters are the same as those used for the covered case.



APPENDIX B - RESRAD RESULTS UNCOVERED CASE
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Dose Conversion Factor (and Related) Parameter Summary
File: DOSFAC.BIN

)] ¢ Current °* * Perameter
Mot Parameter *  Value ° Defsult ° W ame

auu«umummuuuuuuaunuuuuutunuututnuumuuuuuuummuuumumuu

A-1 ° Ground externnl gomma, volume DCF's, (mrem/yr)/(pCi/cm**3): ° 5

A1 ® Ac-227+D , soil density = 1.0 g/co**3 * 2.760€+00 ° 2.7606+00 ° OCFI( 1,1)
A1 * AC-227+D , soil density = 1.8 g/cm**3 ® 1.5206+00 * 1.520€+00 ° DCFI( 1,2)
‘ 1 . - L] -

A-1 ° Pa-231 , soil density = 1.0 g/cn**3 ¢ L210€-01 * 2.2106-01 * DCFI( 2,1)
Al * pPe-231 , soil densi 1.8 g/cm**} ¢ 210E-01 * 1.210€-01 * DCFI( 2,2)
‘ ‘ L - . .

A1 * Ph-210+D , soil density = 1.0 g/cm**3 * L.8706-03 * 4.B70€-03 * OCF1( 3,1)
4-1 ° PH-210+0 , soil density = 1.8 g/cm**3 * 2.310€-03 * 2.3106-03 * OCFi( 3,2)
‘_1 . . . .

A1 * Re-226+0 , soil density = 1.0 g/cm**3 * 1.550€+01 * 1.550€+01 * DCFI( 4,1)
A1 * Re-226+0 , soil density = 1.8 g/ca**3 * 6.560E+00 * 8.560E+00 * DCFI( 4,2)
A1 . . . .

A1 * Ra-226+0D , soil density « 1.0 g/cm**3 ° B.180E+00 * B.180E+00 ® DCF1C 5, 1)
A1 * Ra-228+0 , soil density = 1.8 g/cm**3 * 4.5106+00 * 4.5106+00 * OCFI( 5,2)
‘ 1 - . . °

A1 * Th-228+0 , soil density = 1.0 g/cm**3 ® 1.3306+01 * 1.3306+01 * DCFI( 6,1)
A-1 * Th-228+D , soil density = 1.8 g/cm**} v 7.360E+00 * 7.3606+00 * DCFI( 6,2)
‘ ‘ . L] . .

A-1 * Th-230 , soil density = 1.0 g/cm**3 ° 2.110€-03 * 2.110€-03 * oCFY¢ 7,1)
A1 ° Th-230 , soil density = 1.8 g/cm**} ® 1,0306-03 * 1.030€-03 * DCFi( 7,2)
‘ 1 . o . L]

A-1 ° Th-232 , soil density = 1.0 g/cm**3 ® 1.3506-03 ° 1.3506-03 ° DCF1( 8,1)
A-1 ° Th-232 , soil density = 1.8 g/cm**3 * 6.0406-06 ° 6.040C-04 * DCFI( 8,2)
‘.. o L] . .

A 1-23%% , s0il density = 1,0 g/cm**3 ¢ 1.5806-03 * 1,580€-03 ° DCFi( 9,1
A- U-23% , soil density = 1.8 g/cm**3 * 6.97T0E-06 ° 6.9TOE-O& * DCFI( 9,.
"1 . . “ o

A1 ° U-238+D , soil density = 1.0 g/co**3 ® 1.270€-01 * 1.270E-01 ° DCF1(10,1)
A<l ® U-238+0 , soil density = 1.8 g/cw**] * 6.9706-02 * 6.970E-02 ° DCF1(10,2)




A-3 ° Depth factors, ground external gamma, dimensioniess:

A3 * AC-227+D , soil density = 1.0 g/ce®*3, thickness = .15 m  ° 7.9006-01 * 7.90°¢-01 * fO( 1,1,1)
A3 ® Ac-227+0 , soil density = 1.0 g/cm**3, thickness = 0.5 m ° 9.7006-01 * 9.7006-01 © fD( 1,2,1)

Ac-227+0 , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000€+00 ° 1.000E+00 ° FOC 1,3,1)
Ac-227+D , soil density = 1.8 g/cm**3, thickness = .15 m ® 9.1006-01 ° 9.1006-01 * FDC 1,1,2)

A-s ® Ac-227+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.000€+00 ° 1.0006+00 ° FO( 1,2,2)
A3 * Ac-227+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1.000€+00 * fD( 1,3,2)
"’ ™ L L] Ll

A-3 * pPp-231 |, soil density = 1.0 g/cm**3, thickness = .15 m ° 7.900€-01 ° 7.9006-01 * fD( 2,1,1)
A-3 ° Pa-231 |, soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.000€6+00 ° 1.0006+00 * fO¢ 2,2,1)
A-3 * Pa-231 , soil density = 1,0 g/cm**3, thickness = 1.0 m ° 1,000£+00 ° 1.000E+00 ° FO( 2,3,1)
A-3 ° Pa-231 , soil density = 1.8 g/cm**3, thickness = .15 m  * 9.2006-01 ° 9.2006-01 * F( 2,1,2)
A3 ° Pa-231 |, soil density = 1.8 g/cm**3, thickness = 0.5 m ° 1.000€+00 ° 1.000E+00 * FD( 2,2,2)
A3 ° Pa-231 , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000€+00 * 1.0006+00 * FD( 2,3,2)
"3 . ° . °
1RESRAD, Version 5.41 T" Limit = 0.5 year 03/29/95 09:48 Page 3

Summary : Site X, West Pile, No cover File: SITEX-1.0AT

Dose Conversion Factor (snd Related) Parameter Summary (continued)
File: DOSFAC.BIN

3 N * Current ° ° Pparameter
Herw °© Parameter ¢ Value ° Defeult * s ame
A8844€A000080000500804080488  280806050008480888000046000800006009456084050884006400580088800088800048084044
A3 ° Pb-210+D , soil density - 1.0 g/cm**3, thickness = .15 m ° 8.8006-01 * 8.8006-01 ° FD( 3,1.1)
A-3 ° Pp-210+D , soil density = 1.0 g/ce**3, thickness = 0.5 m ® 1,0006+00 * 1.000E+00 * FD( 3,2,1)
A3 ° Pb-210+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.J00€+00 * 1.000€+00 * FD( 3,3,1)
A-3 ° Pp-210+0 , soil density = 1.8 g/cm**3, thickness = .15 m ® 9.7006-01 * 9.7006-01 * FD( 3,1,2)
A3 ° Pp-210+0 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.0006+00 ° 1.000E+00 ° FD(¢ 3,2,2)
A3 ° Pb-210+D , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000€+00 * 1.000€+00 * FD(¢ 3,3,2)
‘.3 . ° o .

A3 * Ra-226+0 , soil density = 1.0 g/cm**3, thickness = .15 m  ° 6.3006-01 * 6.300€-01 * FO( &,1,1)
A- "a-226+0 , soil density = 1.0 g/em**3, thickness = 0.5 m ® 9.2006-01 * 9.2006-01 ° FD( 4,2,1)
A 8-226+0 , soil dengity = 1.0 g/cm**3, thickness = 1.0 m ® 1,000€+00 * 1.0006+00 ° FO( 4,3,1)
A3 Re-226+0 , soil density = 1.8 g/cm**3, thickness = .15 m  ° 8.5006-01 * 8,5006-01 * FO( 4,1,2)
A3 ° Ro-226+D , soil density = 1.8 g/cm**3, thickness = 0.5 m  ° 1,0006+00 ° 1.0006+00 ° FD( 4,2,2)
A-3 °* Ra-226+0 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000€+00 * 1.000E+00 * FD( 4,3,2)
A3 ‘ ' "

A3 ° Re-228+0 , soil density = 1.0 g/cm**3, thickness = .15 m ° 6.800g-01 * 6.800€-01 * FD( 5,1,1)
A3 ° Re-226+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ° 9.7006-01 * 9.7006-01 * FDC 5,2,1)
A3 ° Ra-228+0 , soil ansity = 1.0 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1.000€+00 * FDC 5,3.1)
A-3 ° Ra-228+D , soil :snsity = 1.8 g/cm**3, thickness = .15 m “ 8.5006-01 ° 8.5006-01 * FO( 5,1,2)
A3 ° Ra-228+D , soil cansity = 1.8 g/cm**3, thickness = 0.5 m ® 1.000€+00 * 1.000€+00 * FD( 5,2,2)
A3 ° Ra-228+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1,000€+00 * 1.N00E+00 * FD( 5,5,2)
‘_3 . . . ]

A3 * Th-228+D , soil density = 1.0 g/cm**3, thickness = .15 m * 6.1006-01 * 6.1006-01 * FDC 6,1,1)
A-3 ° Th-228+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 9.400€-01 * 9.400E-01 ° FDC 6,2,1)
A-3 ° Th-22B+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000€+00 * 1.0006+00 * FD( 6,3, 1)
A-3 * Th-228+0 , soil density = 1.8 g/cm**3, thickness = .15 m * 7.5006-01 * 7.500€-01 * FD( 6,1,2)
A-3 ° Th-228+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.0006+00 * 1.000€+00 * FD( 6,2,2)
A3 ° Th-228+0 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000€+00 * 1.000€+00 * FD( 6,3,2)
‘., . . . .

A-3 " Th-230 |, soil density = 1.0 g/cm**3, thickness = .15 m ® 9.3006-01 * 9.3006-01 * FDC 7,1,1)
A-3 * Th-230 , soil density = 1.0 g/cm**3, thickness = 0.5 m * 1.0006+00 * 1.000€+ J * FO( 7,2,1)
A<3 ° Th-230 , soil density = 1.0 g/cm**3, thickness = 1.0 m * 1.000€+00 ° 1.000€+00 * FD( 7,3,1)
A3 ° Th-230 , soil density = 1.8 g/cm®*3, thickness = .15 m  * 1,0006+00 * 1.0006+00 * FO( 7,1,2)
A-3 * Th-230 , soii density = 1.8 g/cm**3, thickness = 0.5 m ® 1.0006+00 * 1.0006+00 * fFD( 7,2,2)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = 1.0 m “ 1.0006+00 * 1.000€E+00 * fD( 7,3,2)
‘_3 o e ° L]

A-3 ° Th-232 , soil density = 1.0 g/cm**3, thickness = .15 m * 9.5006-01 ° 9.5006-01 ° FD( 8,1,1)
4-3 " Th-232 , soil density = *.N g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1.000€+00 ° #D( 8,2,1)
A 1-232 |, soil density = 1.0 g/em**3, thickness = 1.0 m ® 1.0006+00 * 1,000€+00 °* FD( 8,3,1)
Aoy, h-232 , soil density .0 g/cm**3, thickness = .15 m * 1.0006+00 ° 1.000€+00 ° FO( 8,1,2)
A-3 * Th-232 , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.0006+00 * 1.000£+00 * FD( 8,2,2)
A-3 ° Th-232 |, soil density = 1.8 g/cm**3, thickness = 1.0 m  * 1.000€+00 * 1.000€+00 * FO( 8,3,2)
A<y @ . . ®

A3 “U-23% , soil density = 1.0 g/cam*3, thickness = .15 m  * 9.0006-01 * 9.000€-01 * FDC 9,1,1)




000E+0C 000g+00
000 +0C | . D00E+00
000E +00 .000E+00
(00E +00 1. 000E+00
. DOOE +00 000€+00

)- 234 , s0il density 0 g/cw**3, thickness
234 , soll density ) g/cm**3 . thickness
, soil density B g/en®*3, thickness
/ )+ 234 , S0l density g/cm**3, thickness =
» 2% , soil density 1.8 g/cm**3, thickness
A3 *
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Suamary : Site X, west Pile, No cover File: SITEX-1.DAT
Dose Conversion Factor (and kelated) Persmeter Summary (conti

File: DOSFAC.BIN
* Current ° ° parameter

Merws * Parameter *  value * Default ° W ame

BOOHBEAAAAOALAL0A004A0000000000000000000040004000000000000000000000¢ 2666080000065000000580 béabbanbbbnbbbes
A-3 " U-238+D , soil density = 1.0 g/cm**3, thickness = .15 m * 7.8006-01 * 7.B00€E-01 * FD(10,1. 1)
238+0 soil density = 1.0 g/ce**3, thickness = 0.5 * 1.000E+00 * 1.000€+00 ° FD(10,2.1)
238+ soil density = 1.0 g/ce**3, thickness = 1.0 1.000E<J0 * 1.0006+00 * FD(10,3,1)
238+0 , soil density = 1.8 g/cw**3, thickness = .15 * B.B00E-01 * 8.800€-01 ° FD(10,1,2)
-258+0 , soil density = 1.8 g/co*3, thickness = 0.5 * 1.0006+00 * 1.000E+00 * FD(10,2,2)
~238+0 , soil density = 1.8 g/ce**3, thickness 1.0 * 1.000€+00 1.000€+00 FD(10,3,2)

Dose conversion factors ¢l ation, mrem/pli:
Ac-227+D
' Pa-231
Pb-210+0
Ra-226+D
Ra-228+0
Th-228+D
T™h-230
Th-232
U-234
238+0

700€ +00 7O0E+00 * DCF2(
. 300€+00 300E+00 DCF2¢
100€-02 *° 100€-02 * DCF2(
900€ -03 7.900€-03 * DCF2(
S00€ - 03 .S00€-03 ° DCF2(
100€ - 09 100€ - 01 DCFa(
2N0€ -01 200€-01 DCF2¢(
1. 600E«0( 600E+00 DCF2(
300€-01 * 1.300€-01 DCF2(
200€-01 * 200€-0 Der2(

Dose conversion .. .. for ingestion, mrem/ pi
Ac-227+0
Pa-231
Po- 210+
Ra-226+0
Ra-228+0
Th-228+D
Th-230
Th-232
U-234
U-238+D

500 -02 SO0E ' DCF3(
100€ - 02 1.100€-02 * DCF3(
700€-03 © TOOE-03 * DCF3(
100E-03 * 1.100¢ * DCF3(
200€-0 200€ " DCF3(
S00E-06 © S00E - DCF3(
5.3006-04 ° 5.300E-C DCF3(
. BO0E-C BOOE DCF3(
600E - 0 2 .600¢ DCF3(
S00E - C 2.500€ - DCF3(

Food transfer fectors:

Ac-227+0 , plant/soil concentration ratio, dimensioniess
Ac-227+0 ., beef/livestock-inteke ratio, (pCi/kg)/(pCi/d)
' Ac-227+0 ., milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Pe- 231 , plant/soil concentrgtion ratio, dimensioniess
' Pe-231 beef/|livestock-intake ratio, (pCi/kg)/(pli/d)
Pe-231 milk/livestock- intake ratio, (pCi/L)/(pCi/d)

Ph-21040 , plant/soil concentration ratio, dimensioniess
210+0 ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
210+0 , milk/livestock-inteke ratio, (pCi/ZL)/(pCi/d)

22640 , plant/so concentration ratio, dimens)oniess
2260 , beef/|ivestock-intake ratic, (pCi/kg)/(pCi/d)
226+0 ., milk/iivestock-intake retio, (pCi/L)/(pCi/d)

Ra-228+0 , plant/soil concentration retio, dimensioniess
Ra-228+0 , beef/|ivestock-intake retio, (pCi/kg)/(pCi/d)

' Ra-22% , milk/livestock-intake ratio, (pCi/L)/(pl/d)
version 5.41 T Limit = 0.5 yeer 03/29/95 09:48




Summary : Site X, West Pile, No cover File: SITEX-1.DAT

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

0 “ Current * ° Parameter
Menw * Parameter ° Velue ° Default ° N ame
AODAAAALAGLELEEE00600000000066600000000000400000000000000000000000¢04)000800000000000a0000¢00006000080000
D:34 ° Th-228+0 , plant/scil concentration retio, dimensionless ® 1.0006-03 * 1.000E-03 ° RTF( 6,1)
D34 ° Th-228+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1.000€-04 ° 1.000€-04 ° RTF( 6,2)
D-34 * Th-228+D , milk/livestock- intake retio, (pCi/L)/(pCi/d) * 5.0006-06 * 5.0006-06 * RTF( 6,3)
o.“ . . . .
0-34 * Th-230 , plant/soil concentretion retic, dimensionless * 1.0006-03 * 1.000€6-03 * RTF( 7,1)
D34 * Th-230 , beef/livestock-inteke ratio, (pCi/zkg)/(pCi/d) * 1.0006-04 * 1.000E-04 * RTF( 7,2)
D-34 * Th-230 , wilk/Livestock-intakc ratio, (pCi/L)/(pCi/d) * 5.0006-06 * 5.000€6-06 ° RTF( 7,3)
o.“ . . L .
034 ° Th-2352 , plant/soil concentration ratio, dimensionless  ° 1.0006-03 * 1.0006-03 * RTF( 8,1)
D-34 ° Th-252 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000€-04 * 1.000€-04 * RTF( 8,2)
D-34 * Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.0006-06 ° S.000E-0& * RTF( 8,3)
o,“ . . . .
0D-34 * U-234 , plent/scil concentration ratio, dimensionless ¢ 2.5006-03 * 2.5006-03 * KRYF( 9, 1)
D-34 * U-23 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.4006-04 * 3.400€-04 * RTF( 9,2)
1234 * U-284 , milk/livestock ntake ratio, (pCi/L)/(pCi/d) ».000Z-04 * 6.0006-06 * RTF( 9.3)
3‘ . . . .
«*34 © U-238+0 , plent/soil concentration ratio, dimensioniess  ° 2.500€-03 ° 2.5006-03 * RTF(10,1)
0-34 ° U-238+D , beef/livestock-intske ratio, (pCi/ke)/(pCi/d)  * 3 L00E-04 ° 3.400E-04 * RTF(10,2)
0-34 * U-238+0 |, milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 6.0006-04 * 6.000€-04 * RTF(10,3)
. . . .
0°5 * Biosccumulation fectors, fresh water, L/kg: ’ .
D5 * Ac-227+D , fish ® 1.500€+01 * 1,5006+01 ° BIOFAC( 1, 1)
05 * Ac-227+D , crustaces and mollusks ® 1,0006+03 ° 1,000E+03 ° BIOFAC( 1,2)
p.s . . . o
2. »25 , tish ® 1.700€+01 * 1.000€+01 * BIOFA"r 2 1)
1 100E+02 ° 1.1006+02 ° BIOFAC( 2,2)

&-231 | crustacea and mol lusks

.

s .

<5 ° Pb-210+D , fish * 3.0006+02 * 3.0006+02 * BIOFAC( 3,1)
0-5 ° Pp-210+D , crustaces and moliusks ® 1,0006+02 * 1.000E+02 * BIOFAC( 3,2)
:_5 . L El L

-5 * Ra-226+0 , fish ® 5.000E+01 ° S5.000E+01 ° BIOFAC( &, 1)
D-5 * Re-226+D , crustscea and mol lusks ® 2.500E+02 * 2.5006+02 ° BIOFAC( 4,2)
3,5 L] . . L]

D5 ° Re-228+0 , fish * S  JEeDY * S.000E+01 “ BIOFAC( 5,1)
D-5 * Re-228+D , crustac e snd ml usks * 2. J0E+02 ° 2.500E+02 * RIOFAC( 5,2)
D'5 . 3 . .

0«5 ° Th-228+D , fish ® 1.7006+02 * 1.000E+02 * BIOFAC( 6,°.
D+5 * Th-22B+D , crustacea and mollusks * 5.000E+02 * S.000E+02 * BIOFAC( 6,2)
p.s . . «© °

05 * Th-230 , fish ® 1.000E+02 * 1.000€E+02 ° BIOFAC( 7,1)
D-5 ° T™h-230 |, crusteces and mollusks * 5.000E+02 * 5.000€E+02 ° BIOFAC( 7,2)
o_s . . . .

-5 * T™h-232 , tish * 1.0006+02 * 1.000€+02 * BIOFAC( 8.,1)
D5 * Th-232 , crustaces snd mollusks * 5.0006+02 * 5.0006+02 ° BIOFAC( 8,2)
o_s © © . .

- * u-234 , fish * 1.000E+01 * 1.000€+01 * BIOFAC( 9,1)
D% *wu-d , crustacees and mollusks * 6.000E+01 * 6.000E+01 * BIOFAC( 9.2)
D_s o Ll . .

DS * u-238+0 , fish ® 1.0006+01 * 1.000€+01 * BIOFAC(Y0,Y)
D<§ ° U-238+0 , crustaces and mollusks “ 6.000€+01 * 6.000E+01 ® BIOFAC(10,2)
Ceeeeueeeeeree L L S o ececeeeee seueee UCECERELELEEICELEeeeeereree
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r : Site X, West Pile, No cover File: SITEX-1.DAY

Site-Specific Perameter Summary
o ¢ User " . Used by RESRAD * Parsmeter

werws * Parameter *  Imput  * Default * (1f different from user input) * Name
A00ARCRSANAAAAALAALALENAAALALAAALAAOALSEAAAALAODMAABALCARLAEANALANCHLAOAA00PADCAAL00A0000800000AR00800000000000¢0000000000000
#0171 * Ares of contaminated rone (Wm**2) * 3.1806+04 * 1.000€+04 * “ AREA




* THICKO

RO1TT * Thickness of contaminated rone (m) * 4.S5TOE«00 * 2.000€6+00 *©
RO11 * Length parallel to squifer flow (m) * 1.330E+02 * 1.0006+C2 * ° LCIPAC
€711 ° Basic radistion dose Limit (mrem/yr) * 1.0006+02 * 3.000E+01 ° ° BROL
“ Time since piacement of meterial (yr) * 3.000€+01 * 0.000E+00 * * 1
* Times for celculations (yr) ® 3.1006+01 * 1,000E+00 * R (3]
RO11 * Times for celculations (yr) * 4.100+01 ° 3.0006+00 * B
ROT1 * Times for celculations (yr) * 5.000€+01 * 1,000€6+01 * "4
RO11 * Times for calculstions (yr) * 1.000€+02 * 3.0006+01 * TS
RO11 © Times for calculetions (yr) * 5.000£+02 * 1.000€+02 * T8
ROT1 © Times for celcuietions (yr) * 1.0006+03 * 3.000€+02 * *un
ROTY ° Times for celculations (yr) * 1.500€+03 * 1.000E+03 * fTee
2011 ° Yimes for calculations (yr) ¢ 2.000€+03 * 3,000E+03 * tum
RO11 ° Times for celculstions (yr) * 5.000E+03 ° 1.000E+04 * * 10
. L . o .
RO1Z2 * Initial principal rediomuclide (pCi/g): Pe-231 * 4.900E+00 * J.000E+00 * .o ‘s
RO1Z ° Initiel principel radionuclide (pCi/g): Pb-210 * 2.100E+01 * 0.000€+00 * L A 3]
RO12 * Initisl principel redionuclide (pCi/g): Re-226 * 1.5506+01 * 0.000€+00 * .we * s &)
K012 * Initisl principsl redionuc!ide (pCi/g): Re-228 * 1.650E+07 * 0.000€+00 * * s 5
RO12 * Initisl principal radionuclide (pCi/g): Th-228 *° 1.6506+01 * 0.D00E+00 * * S &)
RO12 ° Initisl principal rediomuclide (pCi/g): Th-230 * 2.1006+07 * 0.000€+00 * o= SN
RO1Z “ Initial principal rediomuc!ide (pCi/g): Th-232 * 1.650E+01 * 0.0006+00 * = 8%
*012 * Initisl principal rediomuc! ide (pCi/g): L-2% ° 2.Y00E+01 * 0.000€+00 * “sSHU9
R012 * Initisl principsl rediomuclide (pCi/g): U-238  ° 2.1006+07 * 0.000E+00 ° * $1010)
RO12 * Concentration in groundwater (pCi/L): Pa-231 ° not used ° 0.000E+00 *° * Wi D)
RO12 * Concentration in groundwater (pCi/l): Pb-210 * mot used ° 0.000E+00 *© WD)
RO12 ° Concentration in groundwater (pCi/L): Re-226 ° not used ° 0.000E+00 *® * Wi &)
RO12 ° Concentration in groundwater (pCi/L): Re-228 ° not used ° 0.000F+00 * * Wi S)
RO12 * Concentration in groundwater (pCi/L): Th-228 ° not used * 0.000E+00 ° * Wi( &)
RO1Z ° Concentration in groundwater (pCi/L): Th-230 ° not used ° 0.000E+0) © WU
RO1Z ° Concentration in groundweter (pCi/L): Th-232 * not used ° 0.000E+00 °© "W B
RO * Concentration in grouncwater (pCi/L): U-234 * not used ° 0.000E+00 * "N
Concentration in growrdweer (pCi/L): U-238 * not used * 0.000E+00 ° * WD)
013 * Cover depth (m) * 0.0006+00 * 0.000€+00 * * COVERO
RO13 * Density of cover material (g/cm**3) * not used ° 1.L00E+00 * * DENSCV
FO13 ° Cover depth erosion rate (m/yr) " mot used ° 1.0006-03 °* ¢ Vev
ROV “ Density of contaminated zone (g/cm**3) ® 2.6106+00 * 1.500€+00 * * DENSC2
RU13 ° Contaminated zone erosion rate (m/yr) ® 0.000€+0" * 1,000¢-03 * * Va2
RO13 ° Contaminated zone tota! porosity * 5.1006-01 * 4.D00E-01 * * TPL2
RO13 * Contaminated zone effective porosity ® 2.1006-01 * 2.000E-01 * * EPCZ
~013 ® Coritaminated zone hydraulic conductivity (m/yr) ° 5.900E+05 * 1.000E+01 * * Mce2
013 * Contaminated zone b parsmeter * 3.0006+00 ° 5.3006+00 ° * BC2
RO13 * Wumidity in air (g/cm**3) “ not used ° B.000E~00 * “ WUmID
RO13 * Evapotranspiration coeffici t ® 6.4006-01 * 5.0006-01 * " EVAPTR
RO13 * Precipitetion (w/yr) * 9.9106-01 * 1.0008+00 * ces * PRECIP
RO13 ° Irrigation (m/yr) ® 2.3006-01 ° 2.000€-01 * * Rl
RO13 ° Irrigetion mode ° overhead ° overhesd ° * IDITCH
RO13 ° Runoff coefficient * &.000E-01 * 2.0006-0Y * © RUNOFF
®013 “ wWatershed sres for nearby stream or pond (m**2) * 1.000E+06 * 1.0006+06 * “ WAREA
RO13 * Accuracy for water/soil computations ¢ 1.0006-03 * 1.0006-03 * " EPS
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Summary : Site X, West Pile, No cover File: SITEX-1.DAT
Site-Specific Parameter Summary (continued)
0 r * User . - Used by RESRAD ¢ Parsmeter
Menu © Parameter * Imput  ° Default °© (1f different from user input) * N ame

BO0ABCARAIABABAODAA0AB0L000006800002800000000000600006806000000068006000A006808000000000406800000000000000080840€0000000A06808
" DENSAQ

R0 ° Density of saturated zone (g/cm**3) * 1.600€+00 * 1,.500€+00 *
ROY6 “ Satursted rone total porosity * &,.200E-01 * 4.0006-01 * ° P82
P ° Saturated rone effective po' usily * 2.000E-01 * 2.000E-01 * * EPS2
Satursted zone hydraul ic conductivity (m/yr) * 1.1306+02 ° 1.000£+02 * * WCS2
ke * Seturated zone hydreulic gradient * 3.0006-03 * 2.000£-02 * © NGWT
ROY4 ° Satursted zone b parameter ¢ 7.7506+00 * S.300E+00 * “ Bs?
ROY4 * Water table drop rate (m/yr) “ 1.0006-03 “ 1.000¢-03 * ¢ W
RC14 ° well pump inteke depth (m Delow waler table) ® 3.0506+00 * 1.0006+01 * * DWIBWT
. w . w . - . MEL

Model: Nondispersion (ND) or Mass-Balance (MB)

ROW °




ROVG * Wall pumping rate (n®*3/yr) ° B.5T4E+02 *
™ . .
P77 f Number of unsaturated zone strate o =
Unset. zone 1, thickness (m) ® 3.050€+00 °
Y Unset. zone 1, soil density (g/cm**3) ¢ 1.600E+00
RO1S * Unset. tome 1, totel porosity * 4.6T5E-01 °
ROYS * Unsat. zone 1, effective porosity ¢ 2.000€-01 °
ROYS “ Unset. zone 1, soil-specific b parameter ® 1.040€+01 *°
RD1S ° Unsat. zone 1, hydraulic conductivity (m/yr) ® &.T506-01 °
ROY6 * Distribution coefficients for Pa-231 ¢ .
ROY6 °  Contaminated zone (cm**3/g) * 1.276E+02 ©
RO16 °  Unsaturated zone 1 (cw**3/g) ¢ 2.300E+01 ©
RU16 *  Satureted zone (co**3/g) ¢ 2.300€+01 °
RUYS °  Lesch rate (/yr)  L.000E+00 *
RO16 *  Soluwbility constant ¢ 0.000E+00 *
L . .
RO16 * Distribution coefficients for Pb-210 . -
RO16 *  Contaminated zone (cw**3/g) * 1.000€+02 *
ROY6 °  Unsatureted zone 1 (cm**3/g) ® 3.5006+02 *
RO16 *  Setureted zone (cm**3/g) ® 3.500€+02 *
K016 *  Leach rate (/yr) * 0.000E+00 *
k016 *  Solwbility constent * 0.000€+00 *
< L] o
ROY6 * Distribution coefficients for Re-226 o v
R016 *  Contamineted zone (cm**3/g) * 1.T21E+01 *
ROT6 °  Unseturated zome 1 (cm**3/g) * 5._000E+0Y *
ROV *  Satursted zone (cm*®3/g) ® 5.000€+01 *
ROY6 *  Leach rate (/yr) ® 0.000€+00 °
RO16 *  Solwbility constent * 0.000€+00 ©
o . .
Distribution coefficient for Re-228 " .
" Contaminated zone (cm*"3/g) ® 7.000€E+01 *
ROV6 °  Unseturated zome 1 (em*3/g) * 5.0006+01 *
ROV ° Satureted rone (cm**3/g) * 5.000e+01 *
RD16 °  Leach rate (/yr) * 0.000€+D0 *
RO16 *  Soluwbility constant * 0.000€+00 *
IRESRAD, version 5.41 T Limit = 0.5 year 03/29/95 09:48
Summary : Site X, west Pile, N0 cover File: §I
Site-Specific Parameter Sum .
¢ v °  uUser K
Merw * Perameter * Input *

2.500€+02 *©

4 .000E+00 *
1.500€+00 *©
4.000€-01 *
2.000¢-01 *
5.300£+00 *
1.000E+01 *

5.000€+01 *
5.000e+01 *
5.070€+01 *
0.000€+00 *
0.000€+00 *

1.000€+02
1.000€+02

1.000€+02
3.000€+00
2.000£+00

7.000E+01 ©
7.000€+01 *
7.000€+01 ©
0.000€+00 *
0.000€+0C *

*.000E+DY *
‘.000E«01 *
7.000€+01 °
0.000E+00 *
0.000€+00 *
Page &

TEX-1.DAY

ry {continued)

Detault

1.643E-03
not used

3.553E-04
not used

Used by RESRAD

® (1f ditferent from user input) *

Cw
.

“ NS

MR P]

* DENSUZ(1)
¢ TRUZ(T)

* EPUZ(1)

¢ Buz(1)

¢ NCuz(Y)

° DONUCL, 2)
° DeNUCUC 2, 1)
° pCNUTS( 2)
* ALEACH( 2)
* SOLUBK( 2)

¢ pewucee 3)
* peNucu( 3,1
* peNuCS( 3)
“ ALEACH( 3)
® soLUBK( 3)

© DCNUCC( &)
© pewucu( 4, 1)
® DCNUCS( &)
® ALEACH( &)
° SOLUBK( &)

* peNucc( )
* pewucu( 5,1
© DCNUCSt 5)
* ALEACH( 5)
° SOLUBK( S)

" Parameter
A

B8H880€0060080000002000800000000007 uumusunuuuutuumsmo uuuumnum“nmmsuu“uu..mnuamtuuc

R016 * Distribution coefficients for Th-728
k016 * Contaminated zone (cm**3/g)
RO16 °  Unseturated zone 1 (cm**3/g)
RO16 *  Setursted zone (co**3/g)
RO16 *  Leach rate (/yr)
kD16 *  Sclubility constant
»
R0OY6 * Distribution coefficients for Th-230
R016 *  Contamineted zone (cm**3/p)
RO16 ©  Unsaturated zone 1 (cm*3/g)
ROV6 °  Seturated zone (cm**3/g)
ROY6 *  Leasch rate (/yr)
RO16 * Solubility constant
ROYS * Distribution coefficients for Th-232
P Contaminated zone (cm**3/g)
| Unsaturated zone ' (cn**3/g)
ROw beturated zone (w',/')
ROY6 *  Leach rate (/yr)
ROTE *  Solubility constant

ROYE

* pistribution coefficients for U-234

1.000€+10
1.000€+01
1.000€+01
0.000€+00
0.000E+00

1.000€+10
1.000€+01
1.000€+01
0.000E+00
0.000€+00

5.6106+07
1.000E+01
1.000€+01
0.000€+00
0.000€ «00

o

.

6.000€+04 *
6.000E+04 ©
6.000E+04 *
0.000E+00 °
0.000€E+00 *

6.000€E+04 *
6.000€+04 *
6.000E+04 *
0.000€+00 *
0.000E+00 *

¢.000E+04 *
4.000E+04 °
6.000E+04 ©
0.000£+00 ©
0.000€+00 *

6.894E-10
not used

* peNucce 6)
° DENUCUC 6,1)
* DCNUCS( 6)
* ALEACH( 6)
© SOLUBK( 6)

* pewucce 7
® pewucw( 7,1)
° peNucse T
* ALEACH( 7)
¢ SOLUSK( T)

© pewucct B)
° peNuCU( 8, 1)
¢ pemucs( &)
® ALEACK( 8)
* soLusk( 8)



R016 * Contaminated zone (cw**3/g) * 1.000E+10 * 5.000€+01 * © peNUCe( 9)

RO16 °  Unsstursted zone 1 (cn*3/g) * 4.500€+01 * 5.000€+01 * * pewucuC 9,1
ROYE * Saturated zone (cm**3/g) ® 4.500E+01 * 5.0006+01 * e * DCNUCS( 9)
Lesch rete (/yr. ° 0.0006+00 * 0.000E+00 * 2.489€-12 ° ALEACK( 9)
A solubility constant * 0.D00E+00 * 0.CO0E+00 * not used * SOLUBK( 9)
» 3 . © L]
ROV6 * Distribution coefficients for U-238 ‘ r v d
RUY6 *  Contmminated zone (cm**3/g) * 1.76406+08 * 5.000€+01 °  DCNUCC(10)
RO16 *  Unsatursted zone 1 (cm**3/g) ® 4.500E+01 * 5.000€+01 * wes ¢ peNUCUC10, 1)
RO16 *  Saturated zome (cm**3/g) ® 4.5006+01 * 5.000e+01 * * DCNUCS(10)
R016 °  Leach rate (/yr) ® 0.0006+00 * 0.000E+00 *° 1.430€-10 * ALEACH(10)
RO16 * Solubility constant 0.0006+00 * 0.000E+00 * not used ° SOLUBK(10)
) L L . .
RO16 * Distribution coefficients for dsughter Ac-227  ° ® . ¥
RO16 * Contemineted zone (cw**3/g) * 2.0U0E+01 * 2.000£+01 * “ peauce( 1)
RO16 ©  Unsatureted zone | (cw**3/g) ® 2.000£+01 * 2.000€+01 * ¢ pewucuc 1,1)
RO *  Sstursted zone (cw**3/g) * 2.000£+01 * 2.0006+01 * * peNucs( 1)
RO16 °  Leach rate (/yr) * 0.000€+00 * 0.000E+00 * 1.242€-03 ® ALEACH( 1)
ROY6 *  Solubility constant ® 0.000E+00 * 0.000E+00 * not used * soLusk( 1)

. [ . . ©
RO17 * Inhalstion rete (m**3/yr) 1.oso¢oos * B.400€+03 * © IMNALR
ROI7 ° Mass loading for inhaletion (g/m**3) 1.000€-04 * 2.000€-04 " MLINK
R017 * Dilution Length for sirborne dust, inhaletion (n)‘ 3.0006+00 * 3.C00E+00 © M
RO17 * Exposure duration 3.000!001 * 3.0006+01 ° ° ED
RO17 ° shielding factor, inhslation 4.000€-01 * 4.0006-01 ° ° SHF3
RO17 * shielding factor, external ganme * 7.0006-01 ° 7.0006-01 * * SHF1
RO17 * Fraction of time spent indoors * 5.0006-01 * S.0006-01 * “ FIND
RO17 ° Fraction of time spent outdoors (on site) ® 2.000€-01 * 2.500€-01 ° ® FOTD
RO17 * Shape factor, external gamme ° 1,000E+00 * 1.000E+00 * ° g1
'RESRAD, Version 5.41 T Limit = 0.5 yeer 03/29/95 09:48 Page §

Sumnsry : Site X, West Pile, No cover File: SITEX-1.DAT
Site-Specific Perameter Summery (continued)

o * User . ' Used by RESRAD " Parameter
Merw Parsmeter ° Input ° Cefsult * (1f different from user input) * N ame
04800000 00000000008000000400000000000408000025000000000000080000880008000000400600000000060006000A6040800800000060044000000404
R017 * fractions of annular areas within AREA: » " . »

ROY7 °  Outer snruler radius (m) = «(1/D) * not used ° 1,.000E+00 ° * FRACAC 1)
RO17 *  Outer snnwlar radius (m) = «(10/D) “ not used * 1 .000E~00 °* * FRACAC 2)
ROI7 ¢ Outer snnwler radius (m) = «(20/D) ® not used * 1. 000E«00 *° * FRACAC 3)
T % Outer arvwier radius (m) = «(50/D) “ not used °  DOOE+00 ° ° FRACA( &)
R'7 *  Outer anwlar radius (m) = «(100/0) * not used ° 000E~00 * ® FRACA( 5)
RO17 *  Outer annwlar redius (m) = «(200/0) ® not used ° 1.000E+00 ° . * FRACA( &)
ROT7 *  Outer annular redius (m) = «(500/0) “ mot used * 1,.000E+00 * - ® FRACA( 7)
RO17 ¢ Outer annwlar radius (m) = «(1000/0) * not used * 1.000E+00 * * FRACA( B)
RO17 *  Outer anwler radius (m) = «(5000/0) ® mot used ° 1.000E+00 * * FRACAC 9)
ROVT *  Outer srvwler radius (m) = «(1.E+04/0) * not used * 1.000E+00 * sea * FRACA(10)
ROTT * Outer svwilar radius (m) = «(1. E+05/0) * not used ° 0.000€+00 * * FRACACTY)
ROV7 *  Outer snnuler radius (m) = «(1.E+06/D) * not used * 0.000E+00 * .o * FRACA(12)
L] . " . .
K018 * Fruits, vegetables and grain consumption (kg/y~) * 1.660E+02 * 1.600E+02 * .. * DIET(1)
ROVE ° Leafy vegetable consumption (kg/yr) * 1.100E+01 * 1.400£+01 * .- * DIET(2)
RO1B * Milk consumption (L/yr) * 1.000€+02 * 9.200€+01 * e * DIEV(D)
ROIE * Mest and poultry consumption (kg/yr) * 6.800€+01 * 6.300E+01 * .- * DIET(&)
R018 ° Fish consumption (kg/yr) * 1.0006+01 ° 5.400€+00 * ° DIET(S)
RO18 * Other sesfood consumption (kg/yr) * 0.000€+00 * 9,0006-01 * * DIET(&)
R018 * Soil ingestion rate (g/yr) ® 7.300E+01 * 3.650€+01 * ¢ SOIL
%018 * Drinking water intake (L/yr) ® 7.300E+02 * 5.100€+02 * * oWl
#018 * Contaminetion fraction of drinking water * 1.000€+00 * 1.000€+00 * * FOW
®O* “ontamination fraction of househo!d water * 1.000€+00 * 1.000€+00 * © FHNW
R antemination fraction of (ivestock water * 1.000€+00 * 1.000£+00 * ® FLV
#0i. Contaminstion fraction of irrigation water * 1.000€+00 * 1.000£+00 * “ FIRW
2018 ° Contemination fraction of sguatic food * S.0006-01 * S.000€-01 * “ FR9
R0O18 ° Contamination fraction of plent food *.9 *-1 . C.500€+00 ¢ CPLANT
RO'E ° Contaminetion fraction of meat *-1 *.9 - 0.100€+01 “ FMEATY
*.1 ¥4 . 0.100€+01 ® FMILK

RO18 ° Contamination fraction of milk




“ 6.800E+01 *°
* 5.500€+01 *
® 5.000€+01 *
¢ 1.600€+02 *
¢ 5.0005-01 °
® 1.000€-04 °
® 1.5006-01 °
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Site-Specifi~ Parameter Summary (continued)

ROY9 * Livestock fodder intake (or mest (kg/day) ® &.400E+01
"TU ¢ Livestock fodder intake for milk (kg/day) ¢ 6.700€+01
* Livestock water intske for mest (L/day) ® 5.000E+01
“ Livestock water intake for milk (L/day) ® 6.000€+01
RO19 ° Livestock soil inteke (kg/dey) ® 5.000€ -01
ROT® * Mass loading for foliar deposition (g/m**3) * 1.000€ - 04
RO19 * Depth of scil mixing lLayer (m) * 1.500€-01
RO19 © Depth of roots (m) ¢ 2.500€-01
RO19 * Drinking water fraction from ground water * 1.000€+00
RO19 * Household water fraction from ground weter * 1.000€+00
ROTS ° Livestock water fraction from ground weter “ 1.000€+00
RO19 ° Irrigation fraction from ground water * 1.000€+00
. .
€Y * C-12 concentration in water (g/ca**3) * not used
€14 ® C-12 concentration in conteminated soil (g/g) * not used
€14 * fraction of vegetation carbon from soil * net used
€14 ° Fraction of vegetation carbon from air * not used
€14 * C-14 evasion leyer thickness in soil (m) * not used
Cl6 " C-14 evasion flux rate from soil (1/sec) * not used
Cle ° C-.2 evesion flux rate from soil (1/sec) * not used
TRESRAD, version 5.41 T  Limit = 0.5 yeer 03/29/95 09:48
Summery : Site X, wWest Pile, No cover File:
0 el * user
Menu ° Parameter e Input

Default

Used by RESRAD

® (If different from user input) °

* LFIS
¢ LF16
IS
° L6
* 181

* WLFD
* oM

* DROOT
¢ FGUDW
L ‘M“
* FowLW
© FGVIR
.

* ciam
* c12ce
* csolL
* CAIR

* oMe
*EVSN
* REVS

° Parameter
N ame

B4344CA000A00A006684400AA0000000000000000680080060000000600400060000600A0006600600064000600060000845806805580080006066000668846

Ci& ° Fraction of grain in beef cattle feed * not used *° B.0006-01 ° ° AVFuL
C16 " Fraction of grein in milk cow feed " not used * 2.000£-01 * ° AVFGS

L L L] . .

Storage times of contaminated foodstuffs (days): ° . ) ¥

. Fruits, non-leafy vegetables, and grain ® 1.4006+01 ° 1.400€+01 * * STOR_T(1)
STOR °  Leafy vegetables ® 1.4006+01 * ,000E+00 * ° STOR_T(2)
STOR * Milk ® 3.0006+00 “ 1.000£+00 * ® STOR_T(3)
STOR * Meat and poultry * 6.0006+00  2.000€«01 ° ® STOR_T(4)
STOR *© Fish ® 1.000€+00 * 7.000€+00 °© * STOR_T(5)
STOR *  Crustacee snd mollusks * 5.0006+00 ° 7.0006+0" * - ® STUR_T(6)
STOR *  well water * 1.000€+00 ° 1.000€+00 * . ¢ STOR_T(7)
STOR *  Surface water * 1.000€+00 * * 000E+00 * . * STOR_" .,
STOR * Livestock fodder ® §.0006+01 “ <.S00E<DY * . * STOR T7/™

L ] . L L] v
RU21 ° Thickness of building foundation (m) ® 1.5006-01 * 1.500€-01 * “ FLOOR
RO21 * Bulk density of building foundat on (g/cm**3) * 2.4006+00 * 2.400€+00 * . * DENSFL
#0217 * Yotal porosity of the cover material * not used * 4.0N0E-0Y * . * TPCY
021 ° Total porosity of the building foundstion “ 1.0006-01 * 1.000¢-01 * . ° TPFL
2021 ° Volumetric water content of the cover meterisl ° not used ° 5.0006-02 ° .o ® PH20CY
RO21 * volumetric water content of the foundation ® 3.0006-02 * 3.0006-02 * . * PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): * » » .
RO21 *  in cover meterial * not used ° 2.0006-06 ° sow * DIFCV
RO2T *  in foundation material * 3.000€-07 * 3.0006-07 * .- * DIFFL
ROZ1T *  in contamineted zone soil * 6.300£-06 * 2.000€-06 * - * pIFC2
RO21 * Radon vertical dimension of mixing (m) * 2.000€+00 * 2.000E+00 * . * oMMIX
ROZT * Average srruel wind speed (m/sec) ¢ 2.000€+00 ° 2.000€+00 * s “ WiNp
ROZ1 ° Averspe building air exchange rate (1/hr) * 5.000€-91 * S.D00E-01 * - * REXG
RO21 * Meight of the buiiding (room) (m) ¢ 2.500E+C0 * 2.500E+00 * ’ “ HRM
RO21 * Building interior srees fector * 0.000E+20 "O.OOOEODO * code computed (time dependent) ° FA|
RO21 ° Building depth below ground surface (m) ® 1.000t+00 * 1.000€+00 *° ° DMFL
R021 * Emarwmring power of Rn-222 gas * 2.0006-02 * 2.5006-01 *° . © EMANACY)
P Emanat ing power of Rn-220 gas ® 2.000E-02 “ 1,500€-01 °© © EMANA(2)

eee e L cecececuceLROEREERUCCECRE eeeceeee N

Summsry of Pethwey Selections




Pathway

User Selection

084664000000006080060080000000000000000600080000000

<o external gemme active
« inhatation (w/0 radon)® active
-~ plant ingestion active
*- meat ingestion BCtive
<~ milk ingestion active
<~ squatic foods active
“c drinking water sctive
- soil ingestion active
<+ radon active

B S T S Y T T T T e ece ¢
T Limit = 0.5 yeor 03/29/95 09:48 Page 11

TRESRAD, version §.41
Summary : Site X, West Pile, No cover

Contaminated Zone Dimensions

File: SITEX-1.DAY

Initial Soil Concentrations, pCi/p

1.000€+03

1.500€+03 2.0006+03 5.0006+03

1.0236+03 B.7326+02 7.953e+02 6.3506+02

1.023E+01

BAEAMBL6A600604060000000044 BE0A660L60000000008800000000008048
Ares: 31800.00 square meters Fa-231 & . 900€+00
Thickness: 4.57 meters Pb-210 2.100€+01
Cover Depth: 0.00 meters Re-226 1.550€+01
Re-228 1.6506+01
Th-228 1.650€+01
Th-230 2.100E+01
Th-232 1.650E+01
U-234 2.100€+01
U-238 2.100E+01
Total Cose TDOSE(t), mrem/yr
Basic Radistion Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Besic Dose Limit Received at Time (t)
AAALAAAAAAAAALAAAAAA‘AA“A‘AAL“AAAAAAAAAAAALAAAAAA&ALALLAAALA“AAAALAA‘A‘
*ars): 0.000E+00 3.100E+01 &4.100E+01 5. 000E+01 1.000E«02 *.000F+02
SE(t): B.1256+02 7.98B4E+02 7.9336+02 7.BB6E+02 7.631E+02 9.617E+02
M(t): B.1256+00 7.9B4E+00 7.933E+00 7.886£+00 7.631E+00 9.617E+00

Max imum TDOSE(t):

Radi0-

N oolide mrem/yr

1.0956+03 mrem/yr

at t =

823.1 b 0.8 years

Total Dose Contributions TDOSE(),p,t) for |ndividuel Radionuclides (i) and Pathways (p)

Ground
b6bbARBEROAALALS

fract.

an0adbs AGABAALEL 548685

Pe-231
Pb-210
Ra-226
Re-228
T™h-228
Th-230
Th-232
u-234

u-238

5.127€+00 0.0047
2.062€-13 0.0000
2.229%+01 0.0204
0.000€+00 0.0000
0.000€+00 0.0000
2.559€+01 0.0234
1.538E+02 0.140%
1.276£-01 0.0001
1.145€+00 0.0010

Total

2.081E+02 0.1901
version 5.41

As mrem/yr and Fraction of Total Dose At t =

823.1 vyears

Weter Independent Pathways (I lation excludes radon)

Inhalation
Bhacanbbasddsnns
mr~n/yr  frect.
LYY LY TR YT YT T
1.320€+01 0.0121
1.148€-12 0.0000
4.108¢-62 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
2.800€+00 0.0026
1.304€+01 0.0119
1.166€+00 0.0010
©.044E+00 0.0010
recececer eeeree
3.127e+01 0.0286

T Limit = 0.5 yeer

Summary : Site X, West Pile, No cover

Rau . .

Nuclide mrem/yr

Radon
bhpsasasonsaandd
mrem/yr fract,
AAABAARAS Labbas
0.000€+00 0.0000
0.000E+00 0.0000
3.306E+01 0.0302
0.000€+00 0.0000
0.000€+00 0.0000
3.794E+01 0.0347
2.2626+00 0.0021
1.755€-01 0.0002
1.520€-04 0.0000

Plnt

BoAABAL. osbbBase
mrem/yr fract.
08080000 bdASNS
S.318E+0" 0.0486
7.8438-10 0.0000
3.3586+01 0.0307
0.000€+00 0.0000
0.000€+00 0.0000
3.771E+01 0.0345
7.555€+01 0.06%90
1.3816+00 0.0013
1.168E+00 0.0011

cecece eeeree

& e

ecececceee ece
7.344E+01 0.0671
03/29/9%

2.026E+02 0.1851
09:48 Page 12
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Meat
ddabpabbsssadben
mrem/yr fract,
488800808 nbbade
1.4526+01 0.0133
4&.522€-11 0.0000
1.753€+00 0.0016
0.000€+00 0.0000
0.000E+00 0.0000
1.949€+00 0.0018
3.2126+00 0.0C29
8.585¢-02 0.0001
7.438£-02 0.0001
ceeeceeee eecece
2.159€+01 0.0197

Milk
babasbasssAseLAL
mrem/yr fract.
LT LYY T FYY YY)
1.061€-01 0.7001
3.103€-11 0.0000
1.9786+00 0.0018
0.000€+00 0.0000
©.000€+00 0.0000
2.202€+00 0.0020
6. 165€+00 0.0056
2.288E-01 0.0002
2.114€-01 0.0002
1.089E+01 0.0099

Totsl Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (1) and Pathways (p)

Water
B600800686088088

frect.

a00800a ARBAAALES ABABAA

Pa-231
Pp-210

2.019E+02 0.1844
0.000€+00 0.0000

As mrem/yr anc Fraction of Total Dose At t =

Fish

CLYYLL LT YT

mrem/yr fract.
LYY Y YV R Yy Y YT
1.989€+00 0.0018

0.000€+00 ©.0000

Water Dependent Pathweys

Radon
L LTI T Y Y YY)
mrem/yr fract.

LLLLTT LT YY YT

0.000€+00 0.0000

0.000€+00 0.0000

Plant
880088 AbbbAAGAS
mrem/yr fract.
bbbabAbes MbBRbs
1.2026+01 0.0110

823.1 years

Meept

bhhAbbANRALAGEAS

mrem/yr fract.

b068BBASS BoBBAS
5.2616+00 0.0048
0.000€+00 0.0000 0.000£+00 0,0000

Milk
L T T T Y YT Y Y Y YY)
mrem/yr fract.
ShanAbAAL dodbaE
7.774E-02 0.0001
0.000E+00 0.0000

B.7326+00 7.953£+00 &.350€+00

Soil
bbbasbhsbas
mrem/yr f
bb6a86a40 &
5.351€+00 0
4. 531 -1 0
1.3816+00 ©
0.000£+00 ©
0.000€+00 0
2.045€+00 ©
4 .000E+00 O
2.891E-01 0
2.689€-01 0
eeeceeeee ¢
1.3346+01 ©

ALl Pathw
bASBABBLALE
mrem/yr f
bnbbasass &
3.127¢«02 0
9.0726-10 0



Re-226 2.133E+02 0.1948
Re-228 0.000£+00 0.0000
T+ 728 0.000£+00 0.0000
2.609€+01 0.0238
3.661E-04 0.0000
3.217€-02 0.0000
1.548€-05 0.0000
4. 6136402 0.4031

U-234
u-238

Totsl

2.661E+01 0.0241
0.000£+00 0.0000
0.000€+00 0.0000
3.137€+00 0.0029
2.676€-05 0.0000
3.767€-03 0.0000
1.090€-06 0.0000
eececeeee eeeeee
3.154E+01 0.0288

1.925€+01 0.0176
0.000€+00 0.0000
0.000€+00 0.0000
2.439¢+00 0.0022
8.295€-08 0.0000
3.095€-03 0.0000
8.994€-07 0.0000
eeeceecee eeecee
2.169€+01 0.0198

0*Sum of all water independent and dependent pathways.

TRESRAD,

Sumwnary :

0

Radio-
Nuc | ige
LLTTTYYY
Pa-231
Pb-210
ke-226
Ra-228
Th-228
Th-230
Th-232
U-25
U-238
ceeeeee
Tots!

Radio-
Nuc | 1de
aadsand
Pa-231
Pp-210
Ra-226
Ra-228
Th-228
™-230
Th-232
u-234
u-238
cerepes
Total

Version 5.41

T

Limit = 0.5 year
Site X, West Pile, No cover

03/2° /9%

1.277€+01 0.0117
0.000€+00 0.0000
0.000€+00 0.0000
1.562€+00 0.0014
2.464E-05 0.0000
1.927€-03 0.0000
9.2646€-07 0.0000
eceeeecee ceeeee
2.635€+01 0.0241

09:48 Page 13
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2.55TE+00 0.0023 3.975E+00 0.0036
0.000€+00 0.0000 0.000E+00 0.0000
0.000g+00 0.0000 0.000E+00 0.0000
3.1436-01 0.0003 4.961€-01 0.0005
1.0636-06 0.0000 7.800€-07 0.0000

3.890€-04 0.0000

6.220€ 04 0.0000

1.391€-07 0.0000 2.833£-07 0.0000

eececeece eeeceee

3.7236+02 ©
0.000€+00 ©
0.0006+00 0
1.6436+02 0
2.580€+02 0
3.475€+00 0
3.911€+00 0

eeeer ¢

B.1336+00 0.0074 4.549€+00 0.0042

Tote!l Dose Contributions TDOSE(i,p,t) for Individusl Redionuc|ides (i) and Pathways (p)
As mrem/yr and rraction of Total Dose At t = 0.0006+00 years
VWater [ndependent Pathways (Inhalation excludes rador)

Ground
bobbbbbbAAGRALE
mrem/yr fract.
b44006808 BhhbsE
4.625¢-01 0.0006
3.272e-02 0.0000
1.044E+02 0.1285
5.846E+01 0.0719
9.576E+01 0.1179
1.502€-02 0.0000
6.337E-03 0.0000
9.17S€-03 0.0000
1.1456+00 0,004
eeeececeee ecceee
2.6036+02 0.3203

Total Dose Contributions TDOSE(i,p,t) for

Water

BhaasbaMbEOAGMAE
mrem/yr fract.
BaBBAAARD BABSAS
0.000€+00 0.000

0.000€+00 0.000

0.000€+00 0,000
0.0D00E+00 0.0000
0.000€+00 0.0000
0.0006+00 ©.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+0C 0.0000
0.000€+00 0.0000

Inhaletion
bo6AbOARBLANMRAS
mrem/yr fract.
LT TY Y U Y Y Y YY)
2.631€E+00 0.0032
1.8226-01 0.0002
5.U>8E-02 0.0001
3.067€-02 0.0000
2.i1127+00 0.0026
2.776E+00 0.0034
1.090E+01 0.0134
1.1286+00 0.0014
1.041E+00 0.0013
eeeceevee eeecee
2.086E+01 0,0257

Radon
babbbsssALAGALAS
mrem/yr fract.
888080048 babsAGS
0.000€+00 0.0000
0.000E+0C 0.0000
1.549€+02 0.7906
0.000€+00 0.0000
2.269€+00 0.0028
0.000€+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
0.000E+00 0.0000
eeeeeeeee ececee
1.572€+02 0.1934

Plant
babtosabasbbnses
mrem/yr fract.
BaaABAAAE AbbbAe
4. TT3E+01 0.0587
1.2.56+02 0.1522
6.237E+01 0.0743
&.978E+01 0.0859
1.087€+00 0.0013
9.9156-01 0.0012
4. 116E+0C 0.0051
1.211E+00 0.0015
1.165€+00 0.0014

Neat
bbbobbAABAGELALE
mrem/yr fract.
AboabABEs BoabGE
1.7256+01 0.0212
7.1756+00 0.0088
2.621E+00 0.0032
2.969€+00 0.0037
4.529€-02 0.0001
4. 127€-02 0.0001
1.7136-01 0.0002
7.716€-02 0,0001
7.419€-02 0.0001

Milk
b6b06680666606040
mrem/yr fract,
hbbBbAMAE SAAMGL
3.158£-02 0.0000
4.924c+00 0.0061
5.42°°+«00 0.0067
6.139€+00 0.0076
3.4736-03 0.0000
3.166E-03 0.0000
1.314E-02 0.0000
2.193£-01 0.0003
2.109¢-01 0.0003

dad e i

eeeeeeeee
5.109€+02 0.3826

3.0426+01 0.0374

As mrem/yr and Fraction of T. al Dese At t = 0,.0006+00 years
water Depencent Pathways

Fish
LETT YT YT EE YY)
mrem/yr fract,
bhbsbanss sbsase
0.000E+00 0.0000
0.000€+00 0.000C
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 ©.0000

Radon
daddaaasaddAGBRL
mrem/yr fract.
babbadhas Biasas
0.000€+00 0.0000
0.000€+0C 0.0000
C.000€+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Plant
BAOBAGAABARBLAMG
mrem/yr fract,
88" adabe hasdse
0 -E+00 0.0000
0 J+00 0.0000
0. 0E+00 0.0000
0.0uJE+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 ©.0000
eee eeeeee

eeececeee
0.000€+00 0.0000

0.000€+00 0.0000

*Sum of all weter independent snd deperxient pethweys.

'RESRAD,

Summary

fadio-
Ll

Pa .
o210
Ra-226
Ra-228
™-228

Version 5.41

T Limit = 0.5 year
Site X, West Pile, No cover

03/29/95

0.000€+00 0.0000

09:468 Page 14
File: SITEX-1.DAY

Meat
bddssassasaadaae
mrem/yr fract,
badssabab basabe
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.00Gg+00 0.0000
ececececee eeeere
0.000€+00 0.0C00

1.697€+01 0.0209

ndividual Radionuclides (1) and Pathways (p)

Milk
[TITTYFYTEEFYT YT
mrem/yr fract.
bndbasbhe basbes
0.000€+00 0.0000
v.000E+00 0.0000
n.0007 20 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000¢+00 ©.0000

Total Dose Contributions TDOSE(1,p,t) for Individual Redionuc!ides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3. 100E+01 years
Water Independent Pathways (Inhalation excludes redon)

Ground
adanabédanbNEBAS
mrem/yr fract.
BadkBasAS Bandab
4.057€+00 0.0051
1.239€-02 0.0000
9.8526+01 0.12%
4. TR0E+00 0.0060
1.268¢ 03 0.(000

inhalstion
ddbLaABABODBAGLS
mrem fract.
babadpans asssad
1 09 +01 0.0137
6.896E-02 0.0001
1.279€-01 0.0002
7.583€-02 0.0001
2.799€-05 0.0000

Radon
dasaansassadasas
mrem/y" fract.
20080880 hdadAS
0.000€+00 0.0000
0.000E+00 0.0000
1.461E+02 0.1830
8.066€-02 0.0001
3.006€-05 0.0000

Plant

Meat

Milk

8008080082000 080 202A805ANGANAAG bLhbDRARAGALBRAAES

mem/yr fract,
banaddans sdndae
$.745€+01 0.0720
&.T126+01 0.05%0
1.117E«02 0.1399
1.6956+00 0.0021

mrem/yr fract.

mrem/yr fract,

A0adaahas anasabd abaabbASA sadadd
1.7186+01 0.0215 9.1B4E-02 C.0001

2.716E+00 0.0034
5.6336+00 0.00M
7.224€-02 0.0001

1.864E+00 0.0023
7.290E+00 0.0091
1.461€-01 0.0002

1.4406-05 0.0000 5.999€-07 0.0000 &.601€-08 0.0000

1.0956+03 1

Soil
bobbbdabass
mrem/yr f
badbabase o
2.754E+00 0
7.190€+00
8.713¢-01
1.012€+00
6.324€-01
5.687E-01
2.361E+00
2.790¢-01
2.683€-01
eeeeeeeee
1.594E+01

oO8s oo oocoooo

All Pathw
badbasssdae
mrem/yr f
hdbsadade o
7.086E+7 2
1.4640€+02 0
3.286E+u¢ O
1.384E+02 0
1.019€+02 ©
4. 395E+00 ©
1.757€+01 0
2.923k+00 0
3.9036+00 0
eeceeneee ¢
B.125E+02

Soil
BaABALAARAY
mrem/yr f
bddassase o
5.048E+00 O
2.T226+00 0
3.9856+00 ©
4. 64BE-02 O
B.376E-06 0



Th-230
Th-232
9%

1.860€+00 0.0023
1.64906+02 01866
9.438-03 0.0000
1.145€+00 0,004

Total
0

0
0
Kadio-

Nuclide mrem/yr

2.594E+02 0.3249

2.77TTE+00 0.003%
1.297€+01 0.0162
1.1286+0C 0.0014
1.0416+00 0.0013
eecetecte eeeece
2.914E+01 0.0365

2.737e+00 0.0034
2.1826+00 0.0027
3.857€-04 0.0000
1.133-08 0.0000
eeceeeeee eeecee
1.511€+02 0.1893

2.643E+00 0.0033
7.384E+01 0.0925
1.2126+00 0.0015
1.165€+00 0.0015

2.968E+02 0.3718

1.213e-01 0.0002
3.140€+00 0,0039
7.717€-02 0.0001
7.420€-02 0.0001

1.222€-01 0.0002
6.019€+00 0.0075
2.193€-01 0.0003
2.109¢-01 0.0003

e eeeeer

eeeececee ¢
2.902F+01 0.0363

1.596€+01 0.0200

Total Dose Contributions TDOSE(1,p,t) for Individus! Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3 100E+01 years
wWeter Dependent Pathweys

Water
6608080000 0RLAAS
fract.

6488660 AGbABALAD b6AbSE

Pa-231
PL-210
Ra-226
Re-228
Th-228
Th-230
Th-232
U-234
U-238
eeeeeer
Total

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0C00
0.000€+00 0.0000

Fish
LYY LTI YY)
mrem/yr frect.
b866A0000 sbbabe
0.000€+00 0.0000
0,0006+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€- .0 0.0000

0.000F "0 0.0000

Radon
bbbaasRObBLAEES
mrem/yr fract.
b40860668 abbbas
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

eee eeeeee

eeceeccee e
0.000E+00 0.0000

0.000€+00 0.0000

0*Sum of all weter independent and dependent pathways.

RESRAD,

Sumary :

O O

Radhio-
Nuc | 1ge
adasaas
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
T™h-232
U-234
u-238
eeeceer
Total

0

Radio-

Nuc | ide
aabbase
va-2%1

Pb-210

Ra-226

Ra-228

™"

h e
J il
u-238
eeeceer
Total

version 5.41

T

Limit = 0.5 year
Site X, West Pile, No cover

03/29/95

Plant
CLITTY YT YT Y YYTYY
mrem/yr fract.
848008440 bab4AE
0.000E+00 ©.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0 000¢ 00 0.0000
0.%0C +«00 0.0000
eececeeee eeeece
0.000€+00 0.0000
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86( 08088880888

mrem/yr fract,
8884000600 baab0E
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
C.000E+00 0.0000
eeceeeeee eeeeee
0,000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and
As mrem/yr and Fraction of Total Dose At t = &, 100E+01 years
water [ndependent Pathwa + (Inhalation excludes radon)

Ground
08888458006008840
mrem/yr frect.
Ba0AMABAD daAGA.
&.615€+00 0.0058
9.057€-03 0.0000
9.669€+01 0.1219
1.433E+00 0.0013
3.386€-05 0.0000
2.4336+00 0.003"
1.5236+02 0.1920
9.631€-03 0.0000
1.145€6+00 0.0014

Inhalation
waBbbbobanbonsas
mrem/yr fract,
basbbbasA Banbas
1.2256+07 0.0154
5.041€-02 0.0001
1.389¢-01 0.0002
2.269€-02 0.0000
7.6472E-07 0.0000
2.7TTE+CC 0.0035
1.3026+01 0.0164
1.129€+00 0,004
1.061€+00 0.0013

P

OO0 o o000

R acon

bhhshbbbAARBAAGS
mrem/yr fract,
fasbaadnss sansaa
0.000€+00 0.0000
0.000E+00 0.0000
1.434E+02 0.1808
2.4164E-02 0.0000
8.025€-07
3.587€+00
2.2386+00
6. TOLE - 04
2.609€-08 0.0000

ee eceeer

J.0000
0.0045
0.0028
0.0000
0

eeeeceeee eeeere
2.587E+02 0.3261

Totsl Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (i) and

water
[ T Y Y YT TYY YY)
mrem/yr fract.
LTI T YT A YYY YT
0,000€+00 0.0000
C.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 ©,0000
0.00CE+00 0.0000
0.000€+00 G.0000
0.000€+00 0.0000
ceeceeere eeceee
0.000€+00 0.0000

3.043E+01 0.0384

1.4938+402 0.1882

Plant

BobbdaabbabbANGS
mrem/yr fract.
ABaaadaas Bpdsas
AQ1E«01 0.0743
bbE+0Y 0.0434
. "38E+02 0.1498
. APE-DY 0.0006
~5€-07 0.0000

218+00 0.0042
LSO0LE<DY 0.0946
.2126+00 0.0015
.1656+00 0.0015
tececeeee eeceer
2.934E+02 0.3699

5
3
!
5
3
3
7
1
1

Meat
(LYY TTYTIILYIY)
mrem/yr fract.
884480006 baddde
1.7156+01 0.0216
1.986E+00 0.0025
6.058E+00 0.0076
2.161€-02 0.0000
1.602E-08 0.0000
1.557-01 0.0002
3.191£+00 0.0040
7.718€-02 0.0001
7.420€-02 0.0001
2.872E+01 0.0362

As mrem/yr and Fraction of Total Dose At t = &, 100E+01 yeers
water Dependent Pathways

Fish
bi88bb000000AAAE
mrem/yr fract.
ba8ABABAL bABbAS
0.000€+00 0.0000
0.000€+00 0.0000
C.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
eeeceeeee eeecer
0.000E+00 0.0000

Radon
hadasbasdsssaaasa
mrem/yr fract.
b4sbd0aae adbade
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0,0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
ecececeee eeeeee
0.000€+00 0.0000

Plant
asbadaddannsasde
mrem/yr freact.
Aba800400 BhdaaA
.000E+00 0.0000
.000€+00 0.0000
.000€+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000€+00 0.0000
.000€+00 0.0000
.D00E+OC 0.0000
.000E+00 0.0000
eeceecece eeeeee
0.000E+00 0.0000

Oooco0 Q0O 0O

Meat
bodbasdbabbbabsAL
mrem/yr fract.
baabhanas sosads
.000€+00 0.0000
.D00E+00 0.0000
.000E+00 0.0000
.000E+00 0,0000
.000E+00 0.0000
0.000€+0C 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 ©,0000

o000 o0

ik

b6880080000a80048
mrem/yr fract,
8260406646 basbAE
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+0N 0.0000

6.1786-01 0
3.954E+00 O
2. T91E-01 0
2.683E-01 0

. M
1.6926+01 0

ALl Poathw
LLLTTTYYY YY)
mrem/yr f
bbhbb8660 ¢
9.479E+01 0
5.450€+01 0
3.734E+02 ©
6.906E+00 0
1.3506-03 0
1.088£+01 0
2.511€+02 0
2.925E+00 0
3.904E+00 C

eeeeeceee
0.000E+00 0.0000

Pathways (p)

Milk
BabhAAAANGRAALS
mrem/yr fract,
A80006884 daddae
1.0126-01 0.0001
1.3636+00 0.0017
7.519€+00 0.0095
4.371€-02 0.0001
1,228E-09 0.0000
1.657E-01 0.0002
6.121E+0U 0.0077
2.1936-01 0.0003
2.109€-01 0.0003
1.574€+01Y 0.0198

Pathways (p)

Milk
bhabbasbsAGAAGAS
mrem/yr fract,
BasdAMBLE bbABHA
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+0C 0,0000
0.000€+00 0.0000
0.000€+u0 0.0000
0.000€+"7 0 2000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

e e e
7.984€+02 1

Soil
[TTTTIYITIETY
mrem/yr f
ddbsadass &
5.401€6+00 ©
1.990€6+00 0
4. G4L2E+00 O
1.3916-02 0
2.236E-07 0
6.425E-01 0
3.986E+00 0
2.T92e-01 0
2.683k-01 0
eeceeeeee ¢
1.7026+01 0

All Pothw
hobbosasase
mrem/yr f
LYY TY YY)
9.843E+01 0
3.984€+01 0
3.771€+02 0
2.066E+00 O
3.604E-05 0
1.3086+01 0
2.559€+02 0
2.926E+00 0
3.9046+00 O

eeeceeerce
0.000£+00 0.0000

0.000£+0C 0.0000

e e
7.933€+02 1



0*Sum of all weter independent sand dependent pathways.

TRESRAD,

f -ty :

0
0
Radio-
Nuc | ide

Pa-231
Fb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
u-238
ceeeere
Total
0

0

0

Radio-
Nuc | ide
bdoasada
P X4

Ra-228
Th-228
T™h-230
Th-232
U-234
u-238
eeceeee
Total
0*Sum of
TRESRAD ,

Summary

0

0

Radio-
Nuc | ide
abasdaR
Pa-231
Pb-210
Re-226
Ra-228
Th-228
vh.zso
™-232

{

et .0

Totel
)

Version 5.41

T Limit = 0.5 year
Site X, West Pile, No cover

03/29/95
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Total Dose Contributions TDOSE(i,p,t) for Individual Redionuc!ides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 5,0006+01 years
Water [ndependent Pathways (Inhalation excludes radon)

Ground

b880686800060440
fract,
B0asasa 6n0sssAGL baasse
& .97T9E+00 0,0063
6.831€-03 0.0000
9.5086+01 0.1206
4.B38E-01 0.0006
1.299€-06 0.0000
2.939€+00 0.0037

mrem/yr

1.5338+02 0.1944
9.848¢-03 0.0000
1.145€+00 0.0015

Inhalation
8064800800000000
mrem/yr fract,
068008608 dnnbss
1.3096+01 0.0166
3.803€-02 0.0000
1.456£-01 0.0002
7.659€-03 0.0000
2.866F-08 0.0000
2.77T8E+00 0.0035
1.3036+01 0.0165
1.129€+00 0.0014
1.0&1E+00 0.0013

AAAAA & e

Radon

bhabsabbbbbNBALA

wrem/yr fract.
8. 188486 basdde
0.0. '€+00 0.0000
0.000€+00 0.0000
1.64106+02 0.1788
8.147¢-03 0.0000
3.078E-08 0.0000
& .338E+00 0.0055
2.254€+00 0.0029
9.9156-04 0.0000
4.7126-08 0.0000

D A

eeeceeece eeeee
2.57T9e+02 0.3271

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

3.127. 01 0.0396

1.476€+02 0.1872

Plant
LETETFETTEY FYRYTY
mrem/yr fract.
bhbdasane paad2s
5.983£+01 0.0759
2.5986+01 0.0329
1.230€+02 0.1560
1.711E-01 0.0002
1.475€-08 0.0000
3.9606+00 0.0050
7.5386+01 0.0956
1.2126+00 0.0015
1.165€+00 0,0015
eeeepecee eeecee
2.90.2+02 0.3686

Meat
dhasadbasnndedas
mrem/yr fract.
A88dadbas sasbae
1.7126+01 0.0217
1.498£+00 0.0019
6.311£+00 0.0080
7.292¢6-03 0.0000
6.1436-10 0.0000
1.884E-01 0.0002
3.205E+00 0.0041
7.720€-02 0.0001
7.620€-02 0.0001
eeeececee eeeeee
2.848E+01 0.0361

hs mrem/yr and Fraction of Total Lose At t = 5.000E+01 years
water Depencent Pathways

water Fish Radgon

A080A88000500088 0000A800064048000 HA0ANAAGAAAAANAL
mrem/yr fract. mrem/yr fract, mrem/yr fract.
040008000 A00AA0 H0A0AGAA ddsdes aobandaAd BasAAE
0.000€+00 0.0000 0.000€+00 0.0000 0.0006+00 0.0000
0.0UCE+00 0.00"" 0.0D0E+00 0.00NC (.000E+00 0.0000
0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000
1.64086-10 0.00uy 1.064E-11 0.0000 1.605€-13 0.0000
2.651E-16 0.0000 2.0026-17 0.0000 3.020€-19 0.0000
1.8526-08 0.0000 1.399€-09 0.0000 2.247¢-12 0.0000
2.6400€-05 0.0000 1.78B8E-06 0.0000 2.3206-09 0.0000
1.629€-12 0.0000 1.859€-13 0.0000 9.780t-17 0.0000
1.167€-13 0.0000 1.030E-14 0.0000 2.534E-15 0,0000
POLLLLLLE CLLPL: EELLLLLLE PLLEEE EEE.CLEEC . cefee
2.402E-05 0.001'0 1.7896-06 0.0000 2.7726-09 ".0000
oll water inder ndent ard Jependent pathways.

version 5.41 Limit = 0.5 year 03/29/9%

Site X, West Pile, No cover

Totel Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and

Ground
ddaddbdasnssnnsas
mrem/yr fract.
Ba08880AA AabRAG
5.788E+00 0.0076
1.426€-03 0.0000
8.657E+01 0,113
1.158€-03 0.0000
1.762€-14 0.0000
5.601€+00 0.0073
1.538E+02 0.2015
1.178€-02 0.0000
1.145€+00 0.92015
eeeeeecee eceeeee
2.529€+02 0.33%

Plant
badd0bAA%0000008
mrem/yr fract.
Nadabasds asdaas
.D00E+«00 0,0000
.000E+"" 0,0000
.000E+C0 0.0000
26«E- 2 0.0000
.555€-17 0.0000
.102€-09 0.0000
,656E-06 0.0000
L695E-14 0.0000
.953€-1 0.0000
eeeecee: peeeee
1.657€- ¢.0000

o O - - amOOO
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Ment
LY T LYY PET YIS
mrem/yr fract.
883880488 b4rLab
0.000E+0C 0.0000

0.000€+00 0.0000
0.000€+00 0.0000
1.747€-13 0.0000
3.288¢-19 0.0000
2.464E-11 0.0000
6.349€-08 0.0000
5.980€-15 0.0000
&.611€E-16 0.0000
eeeeececee eepece

6.352€-08 0.0000

As mrem/yr and Fraction of Toial Dose At t = 1.000E+02 years
water Independent Pathways (Inhalation excludes radon)

Inhalation
babandsasasasbng
mrem/yr fract,
b86604080 bbbbAS
1.4956+01 0.019¢
7.938€-03 0.0000
1.5336-01 0.0002
1.834€-05 0.0000
3.887¢-16 0.000(
2.781€+00 0.0036
1.304E+01 0.0
1.130E+00 0.0015
1.041€+00 0.0014
eeeeceeeee eeeceee
3.3116+01 0.0434

Radon
baAMABARAGANEAAS
mrem/yr fract.
b6ALABAGE BbBALS
0.000€+00 0.0000
0.000€+00 ©.0000
1.284E+02 0.1682
1.951€-05 0.0000
4&.17S€-16 0.0000
8.285€+00 0.0109
2.262E+00 0.0030
3.846E-03 0.0000
3.6836-07 0.0000
eceecceee eeceee
1.389€+02 0.1821

Plant
bhasadAdsAaabbeAnY
mrem/yr fract.
048080068 bbRAAE
6.159€+01 0 0807
5.424E+00 0.007
1.262€+02 0,1654
4.096E-04 0.0000
2.000€-16 0.0000
7.670E+00 0.0101
7.555€+01 0.0990
1.2156+00 0.0016
1.165€+00 0.0015
eceeececee eeecee
2.788E+02 0.3653

Meat
AshdhbbaNbsdbbAe
mrem/yr fract.
LTIy T TY Yy Y]
1.6956+01 0.0222
3.127¢-01 0.0004
6.565€6+00 0.0086
1.746€-05 0.0000
8.3326-18 0.0000
3.805¢-01 0.0005
3.2126+00 0.0042
7.731€-02 0.0001
T.621E-02 0.0001
eeceeceee eeeeee
2.7S5TE«01 0.0361

Milk
LTI TP R Y Y]
mrem/yr fract.
804800080 basAAs
1.072€-01 0.0001
1.028+00 0.0013
7.636E+00 0.0097
1.475€-02 0.0000
4.711E-11 0.0000
2.058£-01 0.0003
&.1506+00 0,0078
2.193€-01 0.0003
2.109¢-01 0.0003
eeceeceee eeeeee
1.557E+01 0.0197

Pathways (p)

ik
YT Y FEPELT YT Y]
mrem/yr fract,
Ghsasdads sasdas
0.000€+00 0.0000
2.0. JE+00 ©.0000
0.070€+00 0.0000
1.806€ - 14 0.0000
3.400€-20 0.0000
2.910€-12 0.0000
2.837E-08 0.0000
3.577€-15 0.0000
S.417€-16 0.0000
eeececeee eorece
2.837e-08 0.0000

Pathways (p)

Milk
bhbbbhbALANAGGAS
mrem/yr fract.
b8bL6600E BEbANS
1.206€-01 0.0002
2.146E-01 0.0003
7.5166+00 0.0098
3.532¢6-05 0.0000
6.391€-19 0.0000
4«.301£-01 0.0006
6.165€+00 0.0081
2.1946-01 0.0003
2.109¢-01 0.0003
ceceeeeee peceee
1.48R€+01 0.019%

Totel Dose Contributions TDOSE(i,p,t) for Individusl Redionuc|ides (1) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1. 000E«02 years

Soil
LTI YT TED])
mrem/yr f
bhddbedss &
5.630E+00 0
1.501€+00 0
4. T23E+00 0
4.6936-03 0
8.5786-09 0
6.667E-01 O
5.9956+00 0
2.7T926-01 0
2.6836-01 0
teeceeeee ¢
1.707€«01 0

ALl Pathw
LEYTTIYTTTY]
mrem/yr ¢
280880888 &
1.008£+02 0
3.0056+01 ©
3.779€+02 O
6.974E-01 O
1.3826-06 ©
1.5086+01 0
2.573E+02 ©
2.92TE+00 O
3.904€+00 ©
-

1

Soil
LELETTYY TS
mrem/yr f
LITTITY YT
6.124E+00 O
3.133e-01 0
5.1206+00 0
1.12646-05 0
1.1646-16 0
B.141E-01 O
4 .000E~00 O
2.795€-01 0
2.684E-01 0
eeeceecee ¢
1.692E+01 0



0

0
P iy

‘e mremyyr

wWater
bahbbAGAAALAAAAS
fract.

a8 6dRbbGEE BBBBAL

Pa-231
Pb-210
Ra-22¢6
Ra-228
Th-228
Th-230
Th-232
U-234
u-238
ceeeceee
Totel

0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
2.588¢-11 0.0000
3.117€-23 0.0000
1.616E-07 0.0000
2.423E-04 0.0000
9.515€-11 0.0000
8.891€-13 0.0000
2.425€-04 0.9000

Fish
b686008800060800
mrem/yr fract.
bhdabaBas Basadsé
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
1.9556-12 0.0000
2.354E-24 0.0000
1.221€-08 0.000C
1.777-05 0.0000
7.731E-12 0.0000
7.553¢-14 0.0000
eeeeceree ececee
1.778€-05 0.0000

water Dependent Pathways

Radon

bhdnbabbasaadass
mrea/yr fract.
bdbadrsbe bbdadD
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
2.949€-14 0,0000
3.551€-26 0.0000
1.672¢-10 0.0000
4.9516-08 0.0000
6.3326-14 0.0000
1.917€-14 0.0000

Plant
dabbadoabsbnbase
mrem/yr fract.
Sbansaans hdasas
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.00CO
1.519€-12 0.0000
1.829€-24 0.0000
9.616€-09 0.0000
1.638¢-05 0.0000
5.6626-12 0.0000
5.297¢-14 0.0000

Meat

Bhadasbannssasse
mrem/yr frect.
BabasbANS paBAGR
0.000€+00 ©0,0000
0.000€+00 0.0000
0.000€+00 0.0000
3.210€- 1« 0.0000
3.865€-26 0.0000
2.276E-10 0.0000
¢.928E-07 0.0000
1.641€-13 0.0000
3.325€-15 0.0000

Milk

bdabbasasrbabbel
mrem/yr fract.
bbobbAbAE Baddae
0.000€+00 0,0000
0.0006+00 0.0000
0.000€+00 0.0000
3.319¢-15 0.0000
3.997¢-27 0.0000
5.151€-11 0.0000
4&.769€-07 0.0000
5.304E-14 0.0000
3.950€-15 0.0000

e e

ALl Pathw
CLUTTEITTEE)
mrem/yr ¢
bbaAabARE &
1.055€+02 0
6.274E+00 O
3.6056+02 0
1.6706-03 0
1.8756-14 0
2.596E+01 ©
2.5806+02 0
2.936E+00 0
3.9046+00 0
ttee ¢

e

4. 968E-08 0.0000

0*Sum of all water independent and dependent pathways.

TRESRAD,

Sumary :

Radio-
Nucl ide
saaades
Pa-231
Pp- 210
Ra-226
Rr""ﬁ

Ti-232
U-234
u-238
ceeeeee
Total

Radio-
Nuc | 1 de
abadasd
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
u-238

Version 5.41

T Limit = 0.5 yesr
Site X, West Pile, No cover

03/29/95

1.639€-05 0.0000
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eeee e e
6.9306-07 0.0000

Total Dose Contributions TOOSE(i,p,t) for Individusl Rediomuc!ides (i) and
As mrem/yr and Fraction of Total Ncse At t = 5. 0006+02 years
Weter Independent Pathways ('nhalation excludes radon)

Ground
be808880000480048
mrem/yr fract.
688048000 Bobaae
5 .497E+00 0.0057
5.144E-09 0.0000
4.0B7E+01 0.0425
1.251€-24 0.0000
0.000€+00 0.0000
1.985E+01 0.0206
1.538E+02 0.159%
6.076E-02 0.0001
1.145€+00 0.0012
ceeeeceee peceee
2.2126+02 0.2300

Total Dose Contributions TDOSE(1,p,t) for Indiv 3ual Radionuc!ides

Water
bbababbAGBALNASS
mrem/yr fract,
bAbBALANE BBAAMS
2.157E+02 0.2243
0.000E+00 0.0000
7.714E+01 0.0802
6.069€-25 0.0000
0.000€+00 0.0000
2.317e+00 0.0024
3.635E-04 0.0000
7.532e-04 0.0000
2.8136-06 0.0000

ceeeeee cececeeee ececeee

Totel

2.952€+02 0.3069

Inhelation
bAbABABIBANGGRGS
mrem/yr fract.
ba8860040 nadBAS
1.4156+01 0.0147
2.863€-08 0.0000
7.533£-02 0.0001
1.980€-26 0.0000
0.0N0E+"0C 0.0000
&
1.304E+01 0.0136
1.139€+00
1.0426+00 0.0011
eeeeevere ecever
3.225€+01 0.0335

0

0

0
797E+00 0.0029

0

0.0012

0

Radon
edbnsassbsdab A0
mrem/yr fract,
tdddpadea saddan
0.000€+00 0.0000
0.000€+00 0.0000
.062E+01 0.0630
.107€-26 0.0000
.D00E+00 0.0000
L94E+01 0.0308
.262E+00 0.0024
.643E-02 0.0001
B69E-05 0.0000
teeeeeeee eeeeee
9.238E+01 0.096!

Wy O NS

Plant
ABaabassobaaBAMG
mrem/yr fract.
B88848880 hadbbE
.TO2E+01 0.0593
.956€-05 0.0000
AS7E+01 0.0640
. 429€-25 0.0000
000E+0C 0.0000
.906E+01 0.0302
.555E+01 0.0786
.284E+00 0.0013
166E+00 0.0012
eceececee eeecee
2.25TE+02 0.2346

“A NN OSSO aan

i
.

Meat
bbadanababABARAS
mrem/yr fract.
288808400 padaas
.S57E+01 0.0162
.128€-06 0.0000
.215€+00 0.0033
.937€-26 0.0000
.000E+00 0.0000
.L9TE+00 0.0016
.212E+00 0.0033
.085¢-02 0.0001
.430€-02 0.0001
eeecececee eeceee
2.3656+01 0.0246

N O -

(1) anc

As mrem/yr and Fraction of Total [ se At t = 5, 000E+02 yvears

Figh
bhbbabARE. adaae
mrem/yr fract.
bababbass sahane
2.126€+00 0.0022
0.000€+00 0.0000
8.B03E+00 0.0092
& . 116E-26 0.0000
0.000€+00 0.0000
2.437€-01 0.0003
2.658€-05 0.0000
7.416E-05 0.0000
2.622€-08 0.0000
eeceeccee eeceer
1.117€+01 0.0116

water Deperdent

Radon
sandabassassasas
mrem/yr fract.
b0AAs8004 BBBAAS
0.000€+00 0.0000
0.000€+00 0.0000
7.6226+00 0.007%
5.493E-28 0.0000
0.000€+00 0.0000
2.4T1E-01 0.0003
8.068E-08 0.0000
8.477E-05 0.0000
6.797E-09 0.0000
eeC reeeee eccecee
7.870E+00 0.0082

*Sum of all water independent and dependent pathways.

RESRAD,

5

version 5. 41

T Limit = 0.5 yesr

: Site X, West Pile, No cov’

03/29/95

athways
Plant
Bhdadadssd0beAl
mrem/yr fract.
bosrabbALL BAABSA
1.284E+01 0.0134
0.000€+00 ©.0000
&.620E+00 0.0048
3.577€-26 0.0000
0.000€+00 0.0000
1.388€-01 0.0001
2.4649€-05 0.0000
4.514E-05 0.0000
1.6756-07 0.0000
eececceeee ececer
1.7606+01 0.0183

09:48 Page 9
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Meat
hddasssadanddnag
mrem/yr fract.
babbaAAGL babAbE
5.6216+00 0.0058
0.000e+00 0.0000
9.359¢-01 0.0010
2.254E-27 0.0000
0.000E+00 0.0000
2.841€-02 0.0000
1.052€-06 0.0000
9.308E-06 0.0000
1.3096-08 0.0000
eeeececee eeceee
6.585E+00 0.0068

4.770€-07 0.0000

Pathweys (p)

Milk
6660880808000800
mrem/yr fract,
880440400 badbls
1.1386-01 0.0001
7.739¢-07 0.0000
3.627€+00 0.0038
3.930€-26 0.0000
0.070E+00 0.0000
1.6926+00 0.0018
6.165€+0C 0,0064
2.2336-01 0.0002
2.112€-01 0.0002
eeeeeeete eeeeee
1.203e+01 0.0125

Pathways (p)

¥ilk
[TLTYTEYEEREY Y]
mrem/yr fract,
BhhbbbaBL BaAABL
8.308£-02 0.0001
0.000€+00 0.0000
1.5156+00 0.0016
3.497€-27 0.0000
0.000€+00 0.0000
4.760€-02 0.0000
7.6226-07 0.0000
1.599¢-05 0.0000
&.6506-08 0,0000
eceeereee ececeee
1.645€+00 0.0017

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1,0006+03 years
wWater [ndependent Pathways (!nhalation excludes radon)

Ground

Inhalation

R adon

Plant

Meat

Milk

7.631E+02 1

Soil
ehsanbasnal
mrem/yr
basddnsan
. T38E+00
.130€- 06
.5336+00
213E-26
.0COE+00
L691E+00
.000E+00
2.839¢-01
2.687E-01
ececeeeer
1.4651E+01

B e D AN e

f
]
0
0
0
0
0
0
0
0
0
L
0

ALl Pathw
babdbbaabEBS
mremyyr f
bhbboLALE &
3.345€+02 0
2.263€-05 0
2.7326+02 0
2.496E-24 0
0.000€+00 0
8.9026+01 0
2.580E+02 0
3.1496+00 0
3.908£+00 0
eceeeecee ¢
9.617E+02 1

Soil

BAALOAGABARAAE  0AALABALRANGAAL BHDLELAABANABAGE B080MDAAGALABEAL LOARLAAAAANALAAG BABABMARANGAGAGA boBBBAMAAGS

Radio-




Nuclide mrem/yr fract.
Baa0668 HALBAGLAL BEBASS
Pe-231 4. 934E+00 0.0048

97 8.086E-16 0.0000

¢ 1.600E+01 0.0156
ku «<8 0.000€+00 0.0000
Th-228 0.000E+00 0.0000
Th-230 2.752E+01 0.026%

Th-232 1.538E+02 0.1503
U234  1.699€-01 0.0002
U-238  1.145€+00 0.0011

feceece ceceeecee eecele

mrem/yr fract.
G66AABEL GOHLBS
1.270€+01 0.0124
4.501€-15 0.0000
2.94BE-02 0.,0000
0.000€+00 0.0000
0.000£+00 0.0000
2.799€+00 0.0027
1.304E+01 0.0127
1.150€+00 0.0011
1.044E+00 0.001C
ececceeee eeecee
3.077€+01 0.0301

mrem/yr fract.
046400860 BBbAAS
0.000€+00 0.0000
0.000€+00 0.0000
2.3736+01 0.0232
0.000€+00 0.0000
0.000€+00 0.0000
«.080E+01 0.0399
2.262E+00 0.0022
2.382€-01 0.0002
2.553E-04 0.0000
eceeeceee eeecee
6.702E+01 0.0655

mrem/yr frect,
LT T T T TETY Y
5.118e+01 0.0500
3.075¢-12 0.0000
2.410€401 0.0235
0.000€+00 C.0000
0.000€+00 0.0000
4. 0626+01 0.0397
7.5556+01 0.0738
1.443E+00 0.0014
1.168E+0U 0.0011
eeceeeeer eeceee
1.941E+02 0.1896

mrem/yr fract.
bAbAb0AGE bBABAS
1.397¢+01 0.0137
1.773e-13 0.0000
1.2586+00 0.0012
0.000€+00 0.0000
0.000e+00C 0.0000
2.100€+00 0.0021
3.212+00 0.0031
8.904€-02 0.0001
7.642E-02 0.0001

mrem/yr fract.
8868600860 ansnse
1.022€-01 0.0001
1.217€-13 0.0000
1.419€+00 0.0014
0.000€+00 0.0000
0.000£+00 0.0000
2.3736+00 0,0023
6.165€+00 0.0060
2.323€-01 0.0002
2.115€-01 0.0002

2.071€+01 0.0202

cececee eeeeee
1.050€+01 0.0103

Totsl Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.0006+03 years
Water Dependent Pathways

Total 2.035E+02 0.1989
0 Water
Radio- ahAbbbaasAeAAGGS

Nuclide mrem/yr fract,
Boaabas MbbALALEL babbES
Pa-231 1.946E+02 0.1901
Pb-210 0.000€+00 00,0000
R2-226 1.654E+02 0.1616
Ra-228 (.000E+00 0.0000
Th-228 0.000€+00 0.0000
Th-230 &.204E+01 0.0411
Th-232 3.679€-04 0.0000
U-25& 7.937E-02 0.0001
U-238 3.881E-05 0.0000

Fish

8460600800000400
mrem/yr fract.
Bb68k060AE BaBIS
1.917E+00 C.019
0.000€+00 C.0000
2.1236+01 ©.0207
0.000€+00 €.0000
0.000E+00 0.0C00
5.172€+C0 0.0051
2.688E-05 0.0000
9.519¢-03 0.0000
3.861€-06 0.0000

e ee ececee

eeeeece eeeee

T «.021E+02 0.3929

2 833F+01 0,0277

all water indeperdent and dependent

‘Ri...w, Version 5.41 1
Summary : Site X, west Pil

Total Dose Contributions TDOSE(1,p,t) for Individual Rediomuc!

) Grouna

L0 baddsddadsadbang
Muclide mrem/yr fract,
2800800 0hAAAMABL bodask
Pa-231 & .429E+00 0.0051
Pb-210 1.27%-22 0.0000
Ra-226 6.2616+00 0.0072
Re-228 0.000€+00 0.0000
Th-228 0.000E+00 0.0000
Th-230 3.044E+01 0.0349
Th-232 1.538E+02 0.1761
U-2% 3.011€-01 0.0003
U-238  1.1456+00 0.0013
ceeRtee eeeeCeCee Peceee

Lim
e, NO cover

= 0.5 year

Radon

LYY YT Y YT YYY ]
mrem/yr fract.
b88060848 babAAE
0.000€+00 0.0000
0.000£+00 0.0000
1.427€+01 0.0139
0.000£+00 0.0000
0.000€+00 0.0000
3.826E+00 0.0037
8.449E-08 0.0000
7.437€-03 0.0000
3.108¢-06 0.0000
eeceeecee ececeee
1.8116+01 0.0177
pathways,

03/29/95

Plant
bbadbsasbababaes
mrem/yr fract,
646068606 baAAGE
1.1586+C1 0.0113
0.000€+C0 0.0000
9.898E+00 0.0097
0.000€+09 0.0000
0.000€+00 0.0000
2.517€+00 0.0025
2.4TSE-05 0.0000
4. 752E-03 0.0000
2.321€-06 0.0000
eeeceeceee eceeere
2.400€+C 0,0235

09:48
File:
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As mrem/yr and Fraction of Total Dose At t
wWater Independent Pethways (Inhalation excludes . agon)

Imhaletion
B8400AMARAABRARS
mrem/yr fract.
BabaaNAAS Badsas
1.1640€+0* 0.0151
7.07SE-22 0.0000
1.154¢-C. 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
2.7926+00 0.0032
1.304E+01 0.0149
1.161€+00 0.0013
1.046E+00 0.0012

Radon

BanABABAABLAAAGAL
mrem/yr fract.
dhsanbass hehasa
0.000€+00 0.0000
0.000€+00 0.0000
9.287E+00 0.0106
0.000€+00 0.000N
0.000€+00 0.0000
4.5126+01 0.0517
2.2626+00 0.0026
&.327E-01 0.000%
7.277E-04 0.0000
¢ eee eeecee

ecceeeeer
2.9456+01 0.0337

5.710€+01 0.0654

P oant
8868880 AdAbBAs
mrem/y: fract.
88828084800 bhadase
&.594E+0Y 0.0526
4. 834E-19 00,0000
9.432E+C0 0.0108
0.000e+00 0.0000
0.000€+00 0.0000
4.501E+01 0.0516
7.555€+01 0.0865
1.6356+00 0,0019
1.1706+00 0.0013
eecececee eeceee
1.787€+02 0.2047

Meyt
(YT T TYTEPYYTYT Y]
mrem/yr fract.
b66aA0AL BhBAAS
5.074E+00 0.0050
0.000€+00 0.0000
1.972€+00 0.0019
0.000€+00 U,0000
0.000E+00 0.0060
S5.047€-01 01,0008
1.070€-06 0.0000
9.563E-04 0.0000
«.206E-07 0.0000
ceeececee eceeee
7.552E+00 0.0074

1.50¢C. Jears

ilk
bbabdobbsAGOS0GE
mrem/yr fract.
8480088464 bosbe
7.491E-02 0.0001
0.000€+00 0.0000
3.007E+00 0.0029
0.000€+00 0.000"
0.000€+00 0.0000
7.874€-01 0.000c
7.921€-07 0.0000
1.511E-03 0.0000
7.302€-07 0.0000

mrem/yr f
saabbsbes &
5.151€+00 ©
1.77T%&-13 0
9.913-01 0
0.000E+00 ©
0.000F+00 0
2.164E+00 0
4.000€+00 O
2.9246-01 ©
2.691€-01 0
eeeer seee ¢
1.287€+0' 0

ALl Pathw
68608808860
mrem/yr f
LELTTTY YT
3.0136+02 0
3.957%&-12 0
2.8336+02 0
0.000E+00 0
0.000€+00 0
1.7326+02 0
2.580€+02 0
3.7188+00 0
3.9126+00 0

3.871€+0C 0.0038

1) and Pathways (p)

Meat Milk
badnaadsansissal BaLBAAABAAGALALL
mrem/yr fract., mrem/yr f-act.

badhosbbe bbabad bABEAALE BbdaAs
1.254€+01 0.0144 9.169€-02 0.2001
2.787¢-20 0.0000 1.912¢-20 0.0000
4.924E-01 0.0006 5.556€-01 0.0006
0.000E+00 0.0000 0.0006+00 0.0000
0.000€+00 0.0000 0.000€+00 0.0000
2.3306+00 0.0027 2.6326+00 0.0030
3.2126+00 0.0037 6.1656+00 0.0071
9.896€-02 0.0001 2.434E-01 0.0003
7.456€-02 0.0001 2.1186-01 0.06002
1.8756+01 0.0215 9.899€+00 0.0113

Total Dose Contributions TDOSE(i,p,t) for Individuai Rediomuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1.5006+03 years
water Dependunt Pathways

Total  1.963E+02 0.2249
water

Ra~ abdabadsbadabaBe

) mrem/yr frect,

a . haabdbaAe BABAGY
Pe-231 1.762E+02 0.2018
Pp-210 0.000E+00 0.0000
Ra-226 6.970E+01 0.0798
Ra-228 0.000€+00 0.0000

fFish
Bodbdaanbdanaasas
mrem/yr fract.
babdbbbsen sasada
1.737€+00 0.0020
0.000€E+00 0.0000
8.815E+00 0.0101
0.000€+00 0.0000

Radon
adaasnnasanaasasas
mrem/yr fract.
Badpadade abdaaa
0.000€+00 ©.0000
0.000€+00 0.0000
6.131€+00 0.0070
0.000E+00 0.0000

Plant
aanapasavasasasae
mrem/yr fre:t.
Bapdnaaae saadaa
1.049€+01 0.0120
0.000€+00 0.0000
&.172E+00 0.0048
J.000€+00 0.0000

Meat LARY §
B0abaabassonsabe bonabAAbaAbanAAGE
mrem/yr fract, mrem/yr fract,

6800088A0 HaLASS 6b0B8BAAL basaMe
&.581E+00 0.0052 #.792€-02 0.0001
0.000€+00 0.0000 0.000£+00 0.0000
8.331€-01 0.001C 1.281€+00 0.0015
0.000E+00 0.0000 0.000€+00 0.0000

1.023E+03 1

Soil
bdsasdnsase
mrem/yr f
bdadabbas &
4.623E+00 ©
2.T926-20 0
3.8806-01 0
0.000€E+00 ©
0.000€-00 ©
2.3438+00 0
4.0UDE+00 ©
3.021€-01 0
2.6956-01 0
eeeeeceee ¢
1.1936+01 0

ALl Pathw
6basddbnsas
mrem/yr f
bhadhdAG &
2.T21E+02 ©
5.591€-19 0
1.174€+02 ©
0.000€+00 ©



Th-228 0.0C0E+00 0.0000
Th-230 6.635€+01 0.0760
%2 3 737€-04 0.0000

2.928£-01 0.6G003
L 2.5516-04 0.0000
Total  3.1266+02 0.3580

0.000e+00 0.0000
8.2126+00 0.0094
2.726€-05 0.0000
3.578€-02 0.0000
3.008¢-05 0.0000

0.000€+00 0.0000
5.993E+00 0.0069
8.964E-08 0.0000
2.686€-02 0.0000
2.313¢-05 0.0000

0.000€+00 0.0000
3.972i+00 0.0045
2.509€-05 0.0000
1.7%3€-02 0.0000
1.527€-05 0.0000
eeceee

eceeeecee ¢
1.880€+01 0.0215

e sad
1.2158+01 £.0139

0*Sum of all water independent and dependent pethways.

1.865€+01 0.0214

0.000£+00 0.0000 0.0006+00 0.0000 0.000E+00 0

7.957€-01 0.0009

1.237€+00 0.0014

1.094E-06 0.0000 8.310€-07 0.0000
3.519€-03 0.0000 5.509€-03 0.0000
3.0226-06 £.0000 &.820€-06 0.0000

6.213€+00 0.0071

2.591€+00 0.0030
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Total Dose Contributions TDOSE(i,p,t) for Individuel Redionuc|ides (i) and Pathways (p)
As mrem/yr anc Fraction of Total Dose At t = 2, 000€+03 years
0 Water Independent Psthways (Inhslation excludes radon)
0 Ground Inhalation R adon Plant Mest
Radio: AA088866406086640 6A00A6EA0AA0060 BAS0ANALAANLANAE B0ARAASLANE0064 AosAMBGAEGASAALA
Nuclide mrem/yr fract. mrem/yr frect. mrem/yr fract, wmrem/yr fract. mrem/y” fract.
6860860 BA006AMAS AO0AAE GHABALAE 5HGBAE H060HAALA BARBAE HANABOANE BABLOE 6084AGAES ABEBAS
Pe-231 3.975€+00 0.0050 1.023E+01 0.0129 0.0006+00 0.0000 4.123E+01 0.0518 1.126€+U1 0.0142
Pp-210 0.0006+00 0.0000 1.1126-28 0.0000 0.000E+00 0.0000 7.598£-26 0.0000 4.380€-27 0.0000
Ra-226 2.451E+00 0.0037 4.516E-03 0.0000 3.6356+00 0.0046 3.6926+00 0.0046 1 927¢ 01 0.0002
Ra-228 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000€+0C 0.0000 0.000€+00 0.0000
11-228 0.000+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 C.000€+00 0.0000

Wilk
basbasbaNbbbE080
mrem/yr fract.

|

. 000€
. D00E +
2.7256+00 0.0034

h-230 3.149E+01 0.039¢ 4.660E+01 0.0586 2.413E+00 0.0030
Th-232 1.5386+02 0.1933
U-234  4.403E-01 0.0006
U-238  1.146E+00 0.0014

X e e

Total 1.933E+02 0.2430

’

2.782€+0C 0.0035
1.304E+01 0.0164
1.171E+G0 0.0015
1.047E+00 0.0013
eeecaeoee eeeeee
2.828E+01 0.035¢6

4.668E+01 0.0587
2.262€+00 0.0028
6.391€-01 0.0008
1.485€-03 0.0000
egeeeceee ceceee
5.3226+01 0.066%

7.555€+0* 0.0950
1.839€+00 0.0023
1.173€+00 0.0015

3.212€+00 0.0040

1.095€-01 0.0001
7.470€-02 0.0001

6.1656+00 0,0078
2.551€-01 0.0003
2.122€-01 0.0003

ata

2.172€+02 0
2.580€+02 0
4.556E+00 0
3.9186+00 0
eceececeee ¢
8.732E+02 1

Soil
684068404806
mrem/yr f
666686440 6
4. 1496400 ©
4« 3906-27 0
1.519¢-01 0
0.000€+00 ©
0.000€+00 0
2.406E+00 0
&.000€+00 0
5.12646-01 0
2.699-01 0

Laan
e

eeeceeeee e
1.7016+02 0.2139

1.726€+01 0.0217

9.657€+00 0.0121

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc|ides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dcse At t = 2.0006+03 years
water Dependent Pathways

weter
Fadio-  AAanAbbANAAAALAS
Nuclide mrem/yr fract.
808800 bBMAALAAS sabdbas
Pe-231 1.602E+02 0.2015
Pb-210 0.000E+00 2.0000
Ra-226 2.961E+01 0.0372
Re-228 0.000€+00 0.0000
' -228 0,.000€+00 0.0000
Th-230 7.464E+01 0.0938
Th 232 3.666€-04 0.0000
u-234 5,555€-01 0.0007
U-238 7.569€-04 0.0000
Total 2.650€+02 0.3332

Fish

R adon

Plant

Meat

6060060000460660 0000060000000008 A0A0LAL0LAHSA00 BHAAANAAALAGAGAS

fract.
hansas
0.0020
0.0000
0.0047
0.0000
0.0000
0.0116
0.0000
0.0001

mrem/yr
LT YT Y
1.581€+00
0.000€+00
3.7126+00
0.000€+00
0.C000€+00
9.186€+00
2.67T9E-05
6.TT4E-02
9.079€-05 ©.0000
1.455€+01 0.0183

fract.
anasse
0.0000
0.0000
0.0033
0.0000C
0.0000
0.0085%
0.0000
0.0001

mrem/yr

ELLLEY YY)
0.000€+00
0.000€+00
2 633E+00
0.000€+00
. .000E+00
6.788E+00
8.341E-08
5.107e-02
6.967€-05 0.0000
eceeceeee eeeeee
9.4726+00 0.0119

*Sum of ell water indeper~ .t and dependent pethways.

RESRAD, version 5.41

Limit = 0.5 year

Summary : Site X, West Pile, No cover

03/29/95

mrem/yr fract.
andasnans BbsaAe
9.5386+00 0.0120
0.000€+00 0.0000
1.772E+0" 0.0022
0.0006+0° 0.0000
0.000E+( . 0.000C
4. 46BE+00 0,005
2.468E-05 0.0000

3.326€-02 0.0000 6.677€-03 0.0000
4.531E-05 0.0000 9.060€-06 0.0000

mrem/yr fract,
b62806AGS HadAAA
4, 136E+00 0.0052
0.000€+00 0.0000
3.544E-01 0.0004
0.000€+00 ©.0000
0.000€+00 ©.0000
8.959-01 0.0011
1.065E-06 0.0000

Milk
6686668800866086
mrem/yr fract.
Adhbba808 bhbaAR
6.194E-02 0.0001
0.000€+00 0.0000
S.474E-01 0.0007
0.000€+00 0.0000
0.000E+00 0.0000
1.397+00 0.00C18
7.836€-07 0.0000
1.046€-02 ©.0000
1.432€-05 0.0000

1.581E+01 0.0199 5.3936+00 0.0068 2.017E+00 0.0025
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Totel Dose Contributions TDOSE(i,p,t) for Individual Raedionuclides (1) and Pathways (p)

Ground
Kadio- abbbabsbaAbAsAALS
wuclide mrem/yr fract,
2800082 6AABALAAG hadAes
p 2.0798+00 0.0033
i 0.000€+00 0.0000
8.8106-03 0.0000
0.000€+00 0.0000
0.000§+00 0.0000
3.1406+01 0.0494
1.538E+02 0.2422

Ra-weo
ka-228

h-228
'0'230
Th-232

As mrem/yr ard Fraction of Total Dose At t = 5 000E+03 years

water Independent Pathways (Imhalation excludes radon)

Inhalation
bahdbabsRabALASS
mrem/yr fract.
bodaa6068 boAGAA
5.3526+00 0.0084
0.000€+00 0.0000
1.624E-05 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
2.7096+00 0.0043
1.304E+01 0.020%

Radon
bananoaasabessas
mrem/yr fract.
246000088 bhabas
0.000€+00 0.0000
0.000E+00 0.0000
1.307¢-02 0.0000
0.000€+00 0.0000
0.000€E+00 0.0000
& .654E+01 0.0733
2.2626+00 0.0036

Plant

Meat

Milk

2habbabAALEOGARE BbAANBGGAGAGAGAA DhbOALBRABGAMGES

mrem/yr frect,
80AABOGHS AbBAMNS
156601 0.0340
.000€+00 0.0000
.327€-02 0.0000
.000E+00 0.0000
.000E+00 0.0000
H4L9E+01 0.0732
.555€+01 0.1190

~N OO0 0N

mrem/yr

fract.

mrem/yr fract.

68088004 banbah B86AAMALE bABAAL
5.886E+00 0.0093 4.304E-02 0.0001
0.000£+00 0.0000 0.000E+00 0.0000
6.929¢-04 0.0000 7.817¢-04 0.0000
0.000€+00 0.0000 0.000E+00 0.0000
0.000€+00 0.0000 0.000€+00 0.0000
2.407E+00 0.0038 2.719E+00 0.0043

3.212€+00 0.0051

6.1656+00 0.0097

1.129€+01 0

ALl Pathw
66886406808
mrem/yr f
baasabsas ¥
2.465€+02 0
8.787¢-26 0
4.898E+01 ©
0.000E+00 ©
0.000€+00 0
2.325€+02 0
2.580€+02 ©
5.4926+00 0
3.925€+00 0
ceeeeecee ¢
T.953€+02 1

soil
EYLLLTT YT
mrem/yr ¢
bbbabbase &
2.170E+00 O
0.000€+00 ©
5.459€-04 0
0.0006+00 0
0.000€+00 0
2.3886+00 0
&.000€E+00 0



1.7396-01 0.0003 3.267E-01 0.0005 3.746€-01 O
7.591€-02 0.0001 2.16&-01 0.0003 2.729¢-01 0

2ol
..... eee ¢

1.176€+01 0.0185 9.469€+00 0. OM¢ 9.206€+00 0

1.2356+00 0.0019 1.897E+00 0.0030 3.086€+00 0.0049
1.0S86+00 0.0017 1.2266-02 0.0000 1.194E+00 0.0019
eereeeLee PRCELE  eceeeeeRe eeee e eee eeeeee

2.3406+01 0.0368 5.0736+01 0.0799 1.479€+02 0.2329

1,289€+00 0.0020
1.153€+00 0.0018
‘e ceececeee cecced
1.897€+02 0.2987

U-234
u-258

Totsl Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathweys (.
As mrem/yr and Fraction of Totel Dose At t = 5. 000E+03 years
water Dependent Pathways

Weter
Radio- #hébasas8040E0AD
Nuclide mremy/yr fract.
0008848 6AASANLA0 BABAAS
Pa-231 B.6196+01 0.1357
Pb-210 0.000€+00 0.0000
Ra-226 2.037¢-01 0.0003
Re-228 0.000£+00 0.0000
Th-228 0.000E+00 0.0000
Th-230 7.3026+07 0.1750
Th-232 3.558£-04 0.0000
U-234  2.1796+00 0.0034

Fish

Radgon

Plant

6668660080008008 8000006400000080 P202000880008046

mrem/yr fract.
bAbbA6A0E bhABAG
B.498E-01 0.0013

mrem/yr fract.
hadhssbas seasts
0.000E+00 ©.0000
0.000€+00 0.0000
1.6536-02 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
6.250E+00 0.0098
7.852¢-08 0.0000
1.881€-01 0.0003

mrem/yr fract.
Adbdsbabse HbABGA
5.131E+00 0.0081
0.000£+00 0.0000
1.219€-02 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
4.370€+00 0.0069
2.3986-05 0.0000
1.304€-01 0.0002

Meat
basdassasnsaadsss
mrem/yr fract.

804060040 bnddas
2.239€+00 0.0035
0.000€+00 0.0000
2.4126-03 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
8.700-01 0.0014
1.029¢-06 0.0000
2.599€-02 0.0000
1

Milk

baaddbansaasAAE

mrem/yr fract,
bbbascsdb dadsae
3.324€-02 0.0001
0.000€+00 0.0000
3.582¢-03 0.0000
0.000E+20 0.0000
0.000E+00 0.0000
1.322€+00 0.0021
7.427€-07 0.0000
3.962€-02 0.0001
1.911E-04 0.0000

ALl Pathw
8826.0806808
mren/yr f
dabbaasss &
1.315€+02 ©
0.000€+00 0
3.029¢-01 0
0.000E+00 O
0.000€+00 ©
2.299€+02 0

2.580€+02 0
1.1226+01 0
3.994E+00 0

249 -04 0.0000
eceeecece eeceee
3.138E+00 0.0049

6.263€-04 0.0000
eceeeceee eeeece
9.6456+00 0.0152

U-238  1.046E-0Z 0.0000 9.096€ -04 0.0000
eeee ceceecee eeece ee eeeeee ceeeee
Total o LE+02 0.2545 1.059E+01 0. 0167 6.455€+00 0.0102

O%Sum of all wster independent and dependent pathways.

1 334! <03 0.0000
eeeceesee ¢
6.350€+02 1

eeeceecer eecene
1.3986+00 0.0022
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Summary : Site X, West Pile, No cover File: SITEX-1.DAT

Dose/Source Ratios Summed Over ALl Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

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

¢ (j) Fraction t= 0.000E+00 3,100€+01 &.100€+01 5.000€+01 1,.000E+02 5.000E+02 1.0006+03 1.5006+03 2.0006+03 5.000€+C
i ba28088 b00AGBGAS 38006000, 800088008 KA80AABLE BADDANAAS o \ABAANG H3AMA0AAS A00ANN0AS BONANABLA HAABAAAAL HOAARAAL
P Pa-231 1.000£+00 1.666E+01 1 437E+01 1. G34E+D1 1. 431E+01 * 4L16E+01 3,250E+01 2.928E+01 2.637E+01 2.375€+01 1.269E+0
Pa23) Ac-227 1.000€+00 0.000E+00 &.97SE+0C 5.749E+00 6.253E+00 7 S7BE+00 3.576E+01 3.221€+01 2.9166+01 2.6556+01 1.416E+0
#2-231 BDSR(})) 1.646E+01 1 934E+01 2.0098+01 2.056€+01 2.154E+01 6.826E+01 6.149E+01 5,553E+01 5.030E+01 2.684E+0
Pp-210 Pb-210 1.000E+00 6.B55€+00 2.595€+00 1. 897E«00 1 . 431E+00 2.9B7¢-01 1. 07BE-06 1.694E-13 2.663E-20 4 .185€-27 0.000€+0
Ra-226 Re-226 1,000£+00 2.1206+01 2.001E+01 1,963E+0" 1. 930E+01 1.7S8E+0) 1,.217E+01 1,.049€+01 & 3826400 1.834E+00 1.018£-0
Re-226 Pb-210 1.000€+00 0.000E+00 4.0B6E+00 & 696E+00 5.076E+00 5.681E+00 5.456E+00 7,786E+00 3,1896+00 1.3266+00 9.368E-0
Ra-226 BOSR()) 2.120E401 2.409€+01 2.4336+01 2.438E+01 2.326E+01 1.762E+01 1.B2BE+01 7.572E+00 3.160E+00 1.955€6-0
JRp-228 Ra-228 1.000€+00 2 .387¢+00 1.990E-01 5, 9536-02 2.009€-02 « 210€-25 6.070€-26 0.000€+00 0.0006+00 0.000€+00 C..uuk+0
Ra-228 Th-228 1.000€+00 0.000€+00 2.195€-01 6.570E-02 2.217€-02 “ 309€-05 9.0556-26 0.000€+00 0.000£+90 G.000E+00 0.0""€+0
ka-228 BOSR()) b.387€+00 4, 106E-01 1.2526-01 4.227€-02 0126-04 1.513E-25 0.000€+00 0.000£+00 0.000€+00 ©.000E+0
JTh-228 Th-228 1.000€+00 6.1766+00 B.181E-05 2.184E-06 8.37BE-08 1.136€6-15 0.0006+00 0.000€+00 0.000E+00 0.000E+00 0.000F+0
JTh-230 Th-230 1.000€+00 2.0936-01 c.092E-01 2.0926-01 2.092E-01 2.091E-01 2.0B4E-01 2.074E-01 2.0656-01 2.056€-01 2.001€-0
Th-230 Re-226 1.000€+00 0.000E+00 2.766E-01 3.626E-01 4.383E-01 B8.3716-01 3.0656+00 5.5556+00 6.B036+00 7.259€+00 7.044E+0
Th-230 Pb-210 1.000€+00 0.000E+00 3.2226-02 5.1326-02 7.041€-02 1.900€-01 9.658E-01 2.486E+00 3.3346+00 3.606€+00 3,705€+0
Th-230 8DSR()) 2.0936-01 S.1B1E-01 6.2306-01 7.179€-01 1.236E+00 4.239€+00 B.249€+00 1.034E+01 1.107€+01 1.095€+0
OTh-232 Th-232 1.000€+00 1.0656+00 1.1126+00 1.113E+00 1,113E+00 1.113E+00 1.1136+00 1,1136+00 1.1136+00 1.113E+00 1.113E+0
Th-232 Re-228 1.000€+00 0.00D0E+00 8.167E+00 8.306E+00 8,.3456+00 B.365€+00 8.3656+00 B.3656+00 B.365E+00 8.365:+00 B.365E+0
Th-232 Th-228 1.000€+00 0.000E+00 5.939€+00 &.0938+00 &, 136E+00 &6.158E+00 6.158E+00 6.158E+00 6.158£+00 6.158E+00 6.1586+0
Th-232 BDSR()) 1.065E+00 1.5226+01 1.5516+01 1.559E+01 1.564E+01 1.564E+01 1.564E+01 1,.564E+01 1.564E+01 1.564E+0
W-23& U-234  1.000€+00 1.3926-01 1.3926-01 1.3926-01 1.392E-01 1.3926-01 1.3906-01 1.3886-01 1.386€-01 1.384E-01 1.373€-0
U-234& Th-230 1.000E+00 0.0006+00 $.B840E-05 7.723E-05 9 .4186-05 1.8836-04 $.3936 04 1.8736-03 2.8016-03 3.724E-03 9.147-0
U-23%  Re-226 1.000€+00 0.000E+00 3.897E-05 6.774E-05 1.0026-04 3.BAGE-O4 7.755€-03 2.686E-02 5.378E-02 B8.371E-02 2.621E-0
U-23 Pp-21C 1.000E+00 0.000E+00 3.241E-06 6.9826-06 1.190E-05 7.005€-05 2.230€-03 9.492€-03 2.174E-02 3.567€-02 1.2606-0
U-234  BDSR()) 1.3926-01 1.3936-01 1.3936-01 1.394E-01 1,398E-01 1.499€-01 1.770E-01 2.169€-01 2.615€-01 5.345€-0
W-238  U-238  1.000€+00 1.859€-01 1.8596-01 1.859€-01 1.859€-01 1.859E-01 1.859€-01 1.859€-01 1.8596-01 1.859¢-01 1.B59€-0
J-238 U-234  1.000€+00 0.000E+00 1.221E-05 1.615€-05 1.969€-05 3.938E-05 1.968E-046 3.9336-04 5.8956-04 7.855€-04 1.955€-0
U-2%  Th-230 1.000E+00 0.000E+00 2.5616-09 & .4BOE-09 6 . 662E-09 2.664E-08 6.650E-07 2.655€-06 5.962€-06 1.058E-05 6.534¢-0
{ Ra-226 1.000€+00 0.000E+00 1.145E-09 2.636E-09 4.T61E-09 3.7226-08 3.9126-06 2.696F-05 8.219€-05 1.7616-04 1,580¢-0
L Pb-210 1.000€+00 0.000E«00 7.448E-11 2.150E-10 4 .522€-10 S.6V1E-09 1,.055€-06 8.4636-06 2.914E-05 6.682E-05 7.0106-0
U-258  BDSR()) 1.859€-01 1.B596-01 1.859E-01 1.8596-01 1.8596-01 1.8616-01 1.8636-01 1.866E-01 1,869€-01 1.902E-0
reeeeee eceeere ecveeeeee CLELLEELE CLLLELLELE CLLLCOLLr CLLLLLLEr ELLELLERt EEPLECELE ELEEETLEE CLLLELLEe CEPeeLeee eececece
Branch Fraction is the cumulative factor for the [‘th principal radionuclide daughter: CUMBRF(j) = BRF(1)®BRF(2)* ... BRF()).

The DSR includes contributions from associated (half-life 4 0.5 yr) daughters.
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File: SITEX-1.DAT

Sumary : Site X, West Pile, No cover
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr
O de
(i) t= 0.0006+00 3.1006+01 &.100E+01  5.0006+01 1.000+02 5.0006+02 1.0006+03 1.5006+03 2.000E+03 5.000€+

LTYTYYY) 066606664 GAMAAAAAA  ALAAAAAAL  AANAGOAAS  HOGAANAAA  BAAAAAAGE  ALSANBAAS  00ASANGGE  BAAAABBAE  bessbes
Pa-231 6.915E+00 5.1706+00 4.97BE+00  4.B63E+CO  4.643E+00  1.4656+00 1.626E+00 1.B01E+00 1.988£+00 3.725€+
Pb-210 1.4596+01  3.B853E+01 S5.271E+01  6.988F+01 3.347€+02 §.2806+07 *7.631E+13 *7.631E+13 *7.631€+13 *7.631€+
Ra-226 4.TITE+00  4.151E+00 &.1106+00 &4.102E+00 4.300F+00 5.674E+00 5.471E«00  1.321E+01  3.165€+01 5,116E+
Ra-228 1.1926+01  2.3896+02 7.98B56+02 2.3666+03 9.BB2E+05 *2.721E+%4 *2.721E+14 *2.T7216+14 *2.T21E+14 *2.T21E+
Th-228 1.619€+01 1.2226006  &.STBE+O7  1.194E+09 *B8.192E+14 *B.192E+14 *8.192E+14 *B.192E+14 *8.192E+14 *B.192F+
Th-230 G.TTBE+02  1.930E+02 1.6056+02 1.393E+02 8.0896+01  2.3596+01 1.2126«01 9.668E+00 9.033E+00 9.134E+
Th-232 9.3906+01  6.5TIE«00 6.44TE400  6.413E+00 6.395E+00 6.3956+00 6.395€+00 6.3956+00 6.3956+00 6.395€+
U-234 TAB3E+02 7.1796+02  7.1766+02 7.1T4E+02 7.1526+02 6.669E+02 5.64BE+02 4.6096+02 3.B24E+02 1.871E+
u-238 5.380E+02 5.380E+02 5.3796+02 5.379K+02 S5.379E+02 S.376E«02 5.367E+02 5.3606+02 5.3506+02 5.258&+
ceeeeee TOPLCELOE  EEPELECEr  Prelettre  erececeee eceeveee CECERELEE  CELELrEECr  feececeee  cecee eee eeee
*At specific activity limit
0

Summed Dose/Source Ratios DSR(I,t) in (mrem/yr)/(pCi/g)
oncd Single kRadionuc!ide Soil Guidelines G(i,t) in pCi/g

8t tmin = time of minimum single radionuc| ide soil guidel ine
and at tmax = time of maximum total dose = 823.1 p 0.8 yeers

Onuclide Initist tmin DSR(,tmin) G(i,tmin) DSR(1,tmax) G(i, tmax)
(i) pCi/g (yeers) (pCi/g) (pCi/g)
8050000 AGALHAB0A HO0AARNANLAANNAA AAAIAOKOL H064H000E AAGAAAAAA hbbGABAAS
Pa-231 4 .900E+00 335.9p 0.3 T7.055€+01 1.418E+00 6.382E+01 1.567€+00
Pb-210 2.100€+01 0.000€+00 6.855E+00 1.459E+01 &.3206-11 2.3156+12
Ra-226 1.550€+01 49.13 p 0.05 2.438E+01 4. 101E+00 2.402E+01 &.163E+00
Ra-228 1.650€+01 0.000€+00 B8.387E+00 1.1926+01 0.000€+00 *2.721E+14
T 1.650€+01 0.000€+00 6.176E+00 1.619€+01 O0.000E+00 *C.192E+14
2.100€+01 2780 p 3 1.1666+01 8 STSE+00 6.871E«00 .455€+01
T - 1.650€+01 169.0 p 0.2 1.564E+01 6.3956+00 1.564E+01 &.3956+00
U-234  2.100€+01 5.000€+03 S.3L5E-01 1.871E«02 1.655€-01 6.042E+02
U-238  2.100€+01 5.000€+03 1.902E-01 5.258£+02 1.8626-01 S,370E+02
CLLERRE COLLLLERE CLLLLLLLLELLLEEr CLCERLEEE ELLLLELEP CELPREEERAE LLELErPer
*At specific activity Limit
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Ingivigual Nuclide Dose Summe. Over ALl Pathways
Parent Nuc!ide and Brarnch Fraction Indiceted

UNuclige Parent  BRF(1) DOSE(),t), mrem/yr

() (1) t= 0.000E+00 3.100E+01 4.100€+01 5,000£+01 1.000€+02 5.000€+02 1.0006+03 1.500€ +03 2.000£+03 5.000€+0
asddabs b60ABAS AbAARAAAL 0004540408 BAALARAAG AOBGAANAL H0H0ASALE DAAAAAAAL ALALALGAA HABAALALE AhALALAAE BAMALANAA GABEARAS
Pa-23% Pa-231 1.000E+00 7.086E+01 7.041E+01 7.026E+01 7.0126+01 6.9376+01 1.593E402 1.434E+02 1.292E+02 1. 164E+02 6.216E+0
OAc-227 Pe-231 1.000€+00 0.000€+00 2.438E+01 2.B17E+01 3. 064E+01 3. 6156+01 1, 752E+02 1.57BE+02 1.429+02 1.3016+02 6.938€+0
0Pb-210 Pb-210 1.000E+00 1.4640E+02 5.450E+01 3.984E+01 3.0056+01 6.274E+00 2.2636-05 3.557€-12 5.591E-19 8.787¢-26 0.000€+0
Pb-210 Ra-226 1.000E+00 0.000E+00 6.334E+01 7.279€+01 7 .B68E+01 8.B06E+01 B, 45TE+01 1.207E+02 & .964LE+01 2.055€+07 1.452¢-0
Pb-210 Th-230 1.000€+00 0.000€+00 6.766E-01 1.078E+00 1.479E+00 3.9906+00 2.028E+01 5.221E+01 7.001E«01 7.5726+01 7.7B0E+0
Pp-210 U-234 1.000€+00 0.000E+00 6.807E-05 1.466E-04 2.500E-04 1.4T1E-03 &.682E-02 1.993E6-01 4.5656-01 7.490E-01 2.646E+0
PL-210 U-238 1.000€+00 0.000E+00 1.564E-09 & .516E-09 9.496E-09 1.178E-07 2.216E-05 1.777€-04 6.1206-04 1.403E-03 1.472€-0
Pb-210 BDOSE()): 1.640E+02 1.185E+02 1.137E+02 1.102E+02 9.832E+01 1.049€+02 1.731£+02 1.199€+02 9.7026+01 8.060E+0
ORe-226 Re-226 1.000€+00 3.2866+02 3.1016+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
Re-226 Th-230 1.000€+00 0.000€+00 5.808E+00 7.6116+00 9.204E+00 ', 758E+01 6.436E+01 1.167TE+02 1.429E+02 1.524E+02 1.479E«0
Re-226 U-234 1.000£+00 0.000E+00 8.183E-04 1.4226-03 2. 104E-03 8.1606-03 1.6296-01 5.6406-01 1,129€+00 1.758E+00 5.505€+0
Rp-226 U-238 1.000€+00 0.000E+00 2.404E-08 5.5356-08 9.997¢-08 7.815€-07 B.216F-05 5.663E-04 1,7266-05 3.699¢-03 3.3186-0
Ra-726 BDOSE()): 3.286E+02 3.159€+02 3.1196+02 3.084E+02 2.900E+02 2.531€+02 2.798E+02 2.119E+02 1.826E+02 1.536E+0
ar Ra-228 1.000€+00 1.384E+02 3.2B4E+00 9.B236-01 3.3156-01 7.937e-04 1,002€-24 0.0006+00 0.000€+00 0.000E+«00 0.000€+0
! Th-232 1.000€+00 0.000E+00 1.34BE+02 1.370€+02 1.377€+02 1.3806+02 1.3806+02 1.3806+02 1.380€+02 1.3806+02 1.380€+0
Ra-¢28 BDOSE()): 1.384E+02 1.3806+02 1.3806+02 1.3806+02 1.3806+02 1.380E+02 1.3¢ .E«02 1.3806+02 1.3806+02 1.380€+0
JTh-228 Re-228 1.000E+00 0.000€+00 3.6236+00 1.084E+00 3.659€-01 B.760E-04 1.494E-24 0.000E+00 0.0006+00 0.000€+00 CO.000E+0
Th-228 Th-228 1.000€+00 1.0196+02 1.3506-03 3.6046-05 1.3826-06 1.875€-14 0.000€+00 0.000£+00 0.0006+00 0.000€+00 0,000€+0
Th-228 Th-232 1.000E+00 0.0006+00 $.800E+01 1.0056+02 1.012E+02 1.016€+02 1.0166+02 1.016E+02 1.0166+02 1.016E+02 1.016€+0
Th-228 BDOSE()): 1.0196+02 1.016€+02 1.016E+02 1.016E+02 1.016E+02 1.016€+02 1.016€+02 1.0166+02 1.016E+02 1.016€+0




0Th-230
Th-230
T *n

0 é
ou-2%

u-234
U-23
w-238

eeeceee eeeeeee ceeee

T™h-230 1,000€+00
U-23  1.000€+00
U-238 1.000E+00
ODOSE( j):

Th-232 1.000€+00
J-234  1.000€+00
U-238 1.000€+00
BDOSE( ) ):

U-238 1.000€+00

4. 3956400 &.394E+00 4.394E+00 4.393E+00 4. 3926400 4.376E+00 &.356E+00 & . 337E+00 4.317E+00 4. 202€+0
0.000E+00 1,226€-03 1.6226-03 1.9786-03 3.954E-03 1,973E-02 3.9336-02 5.883¢-02 7.821€-02 1.921E-0
0.000E+U0 5.37BE-08 9.407E-08 1.399€-07 5.5956-07 1.397E-05 5.575E-05 1.2526-04 2.221€-04 1.372€-C
4. 3956400 4. 3956400 4.3956+00 4.3956+00 & 3956400 4,396E+00 &,396E+00 4.396E+00 4.396€+00 &, 396E+0
1. 7STE+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+0
2.9236+00 2.923E+00 2.9236+00 2.9236+00 2.9236+00 2.9198+00 2.9156+00 2.911E+00 2.907€+00 2.8826+0
0.000E+00 2.564E-04 3.391E-04 &.135E-04 B.2706-04 &.1336-03 8.259€-03 1,2386-02 1.6506-02 4. 106€-0
2.923E+00 2.9236+00 2.9236+00 2.923E+00 2.9236+00 2.9236+00 2.923£+00 2.923E+00 2.923E+00 2.923¢+0
3.9036+00 3.903E+00 3.903E+00 3.9036+00 3.9036+00 3.903E+00 3.9036+00 3.9036+00 3.903E+00 3.903£+0
¢ eeceeeeee eeeeceeee L €

oo ee e g ¢

BRE(1) is the branch fraction of the parent nuc!ide.

IRESRAD,

ONuclide Parent

)

Version 5.41 |
Summary : Site X, west Pile, No cover

BRF(i)
(i)

4608044 666884 BhbGAALS

Pe-231
OAc-227
®Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210
JRa-226

Ra-226

Ra-226

Rp

i

Re

Ra-228

Ra-228

Th-228

™h-228

Th-228

Th-228
Th-230

Th-230

Th-230

Th-230
2Th-232
w234

U-234

U234
u-238
eeeceee

-

1.000E+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00

Pa-231
Pa-231
Pb-210
Ra-226
T™h-230
U-234

u-238

85¢j):
Re-226
Th-230
U-2%

u-238

88¢j):
Re-228
Th-232
85¢)):
Ra-228
Th-228
Th-232
88¢)):
Th-230
U-234

u-238

8S(j):
Th-232
U-234

u-238

88(j):
U-238  1.000€+00
ecceeee eceeeceee

1.000€+00
1.000€+00
1.000€+00
1.000€+00

1.000€+00
1.000€+00

1.000€ «00
1.000€+00
1.000€+00

1.000€+« 0
1.000€- 2
1.000€+"0

1.000€+00
1.000€+00
1.000€+00
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Limit = 0.5 yeesr

individus! Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
$Cj,t), pki/g
5.0006+01 1.0006+02 5.0006+02 1.000E+03 1.500€+03 2.000€+03 5.000E+0

t= 0.000E+00 3.100E+01 4.100€+01
608000006 BAAMBAANE AOAAGAAE 0ABBGAALE KBOBLOALS BHABAALAL AbDABAGS

Bb6MbLAAG BabbABASE BADABANGS

4.900E+00 & . BOTE+00 & .B5TE+00 &.BLTE+00 &, 7956400 &.398E+00 3.94BE+00 3.543E+00 3.180E+00 1.663E+0
0.000E+00 3.0166+00 3.4856+00 3.7916+00 &. 6736400 4.2616+00 3.8256+00 3.4336+00 3.081€+00 1.611E+0
2.100E+01 7.951€+00 5.8126+00 4.38.¢+00 9,1526-01 3.3016-06 5.189€-13 B, . .6€-20 1.2826-26 0.000F+0
0.000E+00 9.240€6+00 1.062E+0" 1,14B6+01 1.285601 6.4026+00 2.506€+00 9.2°"¢-01 3.8386-01 1.380¢-0
0.000E+00 ©.871k-02 1.572E-01 2.157E-01 5.821E-01 2.801E+00 &.004E+00 4. .462E+00 4 .628E+00 &.622E+0
0..00E+00 ©.929€-06 2.139€-05 3.646E-05 2.146E-04 6.784E-03 2.2506-02 4.168E-02 6.2136-02 1.870€-0
0.000€+0C 2.2826-10 6.587E-10 1.3856-09 1.7196-08 3.229€-06 2.3326-05 6.84BE-05 1.418E-06 1,201E-0
2.100E«01 1,7296+01 1.6596+01 1.6086+01 1. .34E+01 9.2106+00 6.532E+00 5.485€+00 5.074E+00 &.B12E+0
1.550E+01 1.4662E+01 1,.435C+01 1.411E+01 1,2856+01 6.067E+00 2.374E+00 9.2936-01 3.637¢-01 1.308£-0
0.0006+00 2.739E-01 3.5896 01 & 341E-01 B.2916-01 2.944E+00 4.0836+00 4.5156+00 &.671E+00 &.658E+0
0.000E+0C 3.859€-05 6.709€-05 ©.9226-05 3.B40E-04 7.649E-03 2,.384E-02 4.3306-02 6.396£-02 1.898¢-0
0.000E+00 1.134E-09 2.611E-09 &4.715E-00 3.686E-08 3 .8726-06 2.5556-05 7.2B2E-05 1.686E-04 1.227¢-0
1.550€+01 1.490E+01 1 LTIE«DY 1,457 +0) 1.3686+01 §.018E+00 6.4B1E+00 5.4B8E+00 5.099€+00 & ,850€+0
1.650E+01 3.914E-01 1 171E-0Y 3.95" 02 © 459€-05 1.0226-25 0.000E+00 0.000€+00 0.000E+00 0.000€+0
0.000E+00 1.606E+01 1.633E01 1.601: ~01 1.545E+01 1.645E401 1,6456+01 1,.6456+01 1, 645601 1.645€+0
1.650E+01 1. 645E+01 1. 645601 1. 6L5E«01 1.6456+01 1. 645601 1,6456+01 1, 6456401 1. 645E+01 1.645E+0
0.000E+00 5.B65€-01 1, 795601 5.92..-02 1,413 04 1.5326-25 0.0006+00 0.000€«00 0.000E+00 0.000€+0
1.6506+01 2.186E-04 5.8356-06 2.2385-07 3.036E-15 0.000E+00 0.000E+00 0,0006+00 0.000€+00 0.000€+0
0.000E+00 1.SB7E«01 1.628E+0"1 1.639E+01 1.645E+01 1.645E+01 1,645E+01 1,645E+01 1,645E+01 1.645E+0
1.650E+01 1,6456+01 1. 645E+01 1.6457 401 1. 6456401 1,645E+01 16456401 1.6456+01 1.645E+01 1.645E+0
2.100E+01 2.099€+01 2.099E+01 2.09 3" 2.098E+01 2.0016+01 2.081E+01 2.0726+0% 2.063E+01 2.07%, 0
C.000E+00 5.859€-03 7,7496-03 9.44° 03 1. BBYE-02 9.424€-02 1.879€-0, 2.811E-01 3.736E-01 9.177€-0
0.000€+00 2.5700-07 & .494E-07 6.68< 07 2. 6736-06 6.672E-05 2.664E-04 5.9°°7 04 1.061€-03 6.5536-0
2.100E+01 2.1006+01 2.100€+01 2.100:+01 2.1006+01 2.1006+01 2.1006+01 2.1006+01 2.100€+01 2.100€+0
1.650E+01 1.6506+07 1.650E+01 1.650%+01 1.650E+01 1.650€6+01 1.650E+01 1,.650€+01 1,6506+01 1,650€+0
2.100E+01 2.100E+01 2.100E+01 2. 100601 2.0996+01 2.097+01 2.094E+01 2.091E+01 2.088£+01 2.071E+0
0.000E+00 1.8426-03 2.436E-03 2.9706-03 5.9¢06-03 2.9696-02 5.933E-02 8.8936-02 1.185€-01 2.950€-0
2.100E+01 2.1006+01 2.100E+01 2.100€+01 2.1006+01 2.100E+01 2.100E+01 2.100E+01 2.100€+01 2.100€+0
2.100E+01 2.1006+01 2.100E+01 2.100E+01 2.100€+01 2.100E+01 2.100E+01 2.1006+01 2.100€+01 2.100E+0

e e - ¢ CEELLEEE ELECOELLPE COELELEEE PLLELELEe CECCEEEEe ErEeLreee reeecees

BRF(1) 1s the branch frection o the parent nuclide,




TOTAL DOSE: All Isotopes and Pathways Summed

- T
b 3
" ;‘\~ .
r -
\ K
4 9 4
[ - 5
1000 L 1
¢ 3
g ]
& ™ 1
7 4
- -
- 800 o :
> r g
. r -~ -
n—” 3 - :
-y -
e .
9 1
4 o <
= 800 E 3
p -
- - -
v b
r p|
: ]
- [ " !
700 = . -
e 4
. S a4
- !
o -
: \é
b
I ]

600 * | )

0 1000 2000 3000 4000 5000
Years
SITEX~-1 DAT 03/29/95 0948




mrem,/yr

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 Ingrowth
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DOSE: All Pathways Summed, Pb-210
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DOSE: All Pathways Summed, Ra-226
Showing Parent /Progeny Decay and Ingrowth
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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
Showing Parent /Progeny Decay and Ingrowth
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DOSE: All Pathways Summed, Th—-232
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DOSE: All Pathways Summed, U-234

Showmg Parent/Progeny Decay and Ingrowth
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DOSE: All Pathways Summed, U-238
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DOSE: Water Dependent Pathways,, Pb-210
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DOSE: Water Dependent Pathways,, Ra-226
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DOSE: Water Dependent Pathways,, Ra-228
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DOSE: Water Dependent Pathways,, Th—228
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DOSE: Water Dependent Pathways, Th—230
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DOSE: Water Dependent Pathways, Th—-232
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DOSE: Water Dependent

Pathways, U-234
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Dose Conversion Factor (and Related) Parameter Summary
File: DOSFAC.BIN

¢ Current ° ° Parameter
Menu * Parameter °  value * Default * N ame
8000802000888048800000086040000000000000208000860088004804080080808040480088000080668485808604080400804004
A1 Ground external gamma, volume DCF's, (mrem/yr)/(pCi/cm*®3): * . a
A1 % Ac-227+D , soil density = 1.0 g/cm**3 ¢ 2.760E+00 “ 2.760E+00 * DCFI( 1,1)
A1 ® Ac-227+0 , soil density = 1.8 g/cm**3 “ 1.520€+00 * 1.520€+00 ° OCF1( 1,2)
‘_1 - . o v
A<l ° Pe-231 |, soil density = 1.C g/cm**3 ® ¢ 210E-01 ° 2.210€-01 ° OCF1( 2,1)
AL *Pa-231 , soil densit, = 1.8 g/cm**3 * ° 210€-01 * 1.2106-01 * DCFI( 2,2)
At . . . .
Al ° PD-21040 , soil density = 1.0 g/cm**3 ® & . 870E-03 * 4.B70E-03 * DCFY( 3,1)
A1 ° Pb-210+D , soil density = 1.8 g/cm**} * 2.310E-03 * 2.3106-03 * DCFI( 3,2)
‘.1 . L] Ll .
A1 * Ra-226+0 , soil density = 1.0 g/cm**3 ® 1.550€+01 ° 1,5506+01 ® DCF1( 4,1)
A-1 ® Re-22640D , soil density = 1.8 g/cm**3 * B.560E+00 ° B.560E+00 * DCFI( 4,2)
‘_‘ . o . L
AT " Rp-228+0 , soil density = 1.0 g/cm**3 * 8.1B0E+00 * 8.180E+00 * DCFI( 5, 1)
A<l " Re-228+D , soil density = 1.8 g/cm**3 * 4.5106+00 * 4.5106+00 * DCF1( 5,2)
‘_1 » L] v .
A1 ° Th-228+0 , soil density = 1.0 g/cm**3 * 1.330€+01 * 1.3306+01 * DCFI( 6,1)
A1 * Th-228+D , soil density = 1.8 g/cm**} ¢ 7.360€+00 ° 7.3606+00 * DCFI( 6,2)
‘_’ L ] - . .
A-1 * Th-230 , soil density = 1.0 g/cm**3 ® 2,110E-03 ® 2.1106-03 * DCFIC 7,1)
A1 * Th-23%0 , soil density = 1.8 g/cm**3 * 1.030€-03 * 1.030e-03 ® DCFY( 7,2)
‘.’ K L L] L
A<1 * Th-232 |, soil density = 1.0 g/cm**} * 1.350€-03 * 1.3506-03 ® DCFI( 8,1)
Al * Th-232 |, soil gdensity = 1.8 g/cm**3 “ 6.040€-0& ° 6.040E-04 ° DCFI( 8,2)
‘ L L ] °
A 1- 234 , soil density = 1,0 g/cm**3 * 1.580€-03 ° 1,580€-03 ® DCFi( 9,1)
Ay U-234 , soil dengity = 1.8 g/cm**3 " 6.9706-04 * 6.970E-04 ° DCFI( 9,2)
‘_1 » . Ll .
A1 * U-238+D , soil density = 1.0 g/cm**} ® 1.270€-01 * 1.270€-01 * DCF1¢10,1)
At % U-238+0 |, soil density = 1.8 g/cm**3 ® 6.970€-02 * 6.970€-02 * DCF1(10,2)




A
W e e e

> »

»

A-3

IRESRAD, version 5.

* Depth factors, ground external gamma, dimensionless:
* Ac-227+D , soil density = 1.0 g/em**3, thickness = .15 m * 7.9006-CY1 * 7.9006-01 °
* Ac-227+0 , soil density = 1.0 g/cm®*3, thickness = 0.5 m ¢ 9.7006-01 * 9.700€-01 *°
' Ac-227+0 , soil density = 1.0 g/cm**3, thickness = 1.0 m “ 1.000€+00 ° 1.000€+00
Ac-227+D , soil density = 1.8 g/cm**3, (hickness = .15 m * 9.1006-01 * 9.900¢-01 *
® Ac-227+D , scil density = 1.8 g/cm**3, thickness = 0.5 m ® 1,0006+00 * 1,0006+00 *
* Ac-227+0 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000€+00 ° 1.0006+00 *°
. ° o ]
® Pe-231 , soil density = 1.0 g/cm**3, thickness = .15 m ° 7.900€-01 ° 7.900€-01 °
* Pe-231 |, soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.000E+00 ° 1.000€+00 *
" re-251 |, soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.0006+00 * 1.000€+00 *
* Pa-231 |, soil density = 1.8 g/cm**3, thickness = .15 m ® ©.2006-01 ° 9.2006-01 °
“ Pe-231  , soil density = 1.8 g/cm**3, thickness = 0.5 m ° 1.0006+00 * 1.0006+00 °
* Pa-231 , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000€+00 * 1.000£+00 °
. - - L
41 T" Limit = 0.5 year 03/29/95 10:43 Page 3

Summary : Site X, West Pile, Covered

o .

Meny *

A3 ° Pb-210+0 |,
A3 % Pb-210+D ,
A-3 ° Pb-210+0 ,
A3 ° Pb-210%D
A3 ° Pb-210+D
A-3 ° PL-210+D ,
A-3 *

AT ° Rg-226+0 ,
/ Re-226+0 ,
’ Re-226+0
A3 * Ra-226+D ,
A3 " Ra-226+D ,
A3 ° Ra-226+0 ,
A3 ¢

A3 ° Ra-228+0 ,
A3 ° Re-228+0 ,
A3 ° Re-228+0 ,
A-3 ° Re-228+0 ,
A3 Re-228+0 ,
A3 * Ra-228+D ,
A3 *

A3 ¢ Th-22840 ,
A3 ° Th-228+D ,
A3 * Th-228+0 ,
A3 ° Th-228+0 ,
A3 % Th-228+0 ,
53 * Th-228+0 ,
A-§ *

A3 ° Th-230
A-3 * Th-230
A-3 ° Th-230
A-3 * Th-230
A3 * Th-230
A-3 ° Th-230
A3 °

A3 * Th-232
A The2R2
! T™-232
A, T™h-232
A3 Th-232
A3 * Th-282
A3 *

A3 U-2M ‘

File: SITEX-2.DAT

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

soil density
soil density
soil density
soil density
soil density

density
density
dens ity
density
density
density

soil
sofl
soil
soil
soil
soil

dens ity
dens ity
jens ity
ensity
Jensity
density

soil
soil
soil
soil
soil
soil

density
dens ity
density
density
dens ity
density

soil
soil
soil
soil
soil
soil

Gens ity
density
dens ity
dens ity
dens ity
dens ity

soil
soil
soil
soil
soil
soil

density
dens ity
density
denc ity
density
density

soil
sofl
soil
soil
soil
soil

s0il density

Parameter
00880E404000000A00000040080608008000000008000205008004600000088:008606000040400004006003000€6800808058° 444
soil density = 1.0 g/cm**3,

1.0 g/cw**3,
1.0 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,

1.0 g/cm**3,
1.0 g/em**3,
1.0 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,
1.0 g/cm**3,
1.0 g/cm**3,
1.0 g/cm**3,
1.8 g/cm**3,
1.8 g/em**3,
1.8 g/cm**3,

1.0 g/cm**3,
1.0 g/cm**3,
1.0 g/cm*°3,
1.8 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,

1.0 g/ca**3,
1.0 g/cm**3,
1.0 g/cm®*3,
1.8 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,

1.0 g/cm**3,
1.7 g/cmtvy,
1.0 g/cm**3,

© 1.8 g/cm**3,

1.8 g/cm**3,
1.8 g/cm**3,

1.0 g/em**3,

thickness =

.15

thickness = 0.5 m

thickness =
thickness
thickness

thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness =
thickness
thickness
thickness =
thickness =

thickness

thickness

1.0
A5
0.5
1.0

3 3333 >

Current
value

® 8.800E-01 ° B.BOOE-01 ° FD(

® 1.000€+00
.000E+00
“00€-01
.000€+00
.000€+00

- - O s

.300€ - 01
.200€ -01
.000€E+00
.SO0E - 01
.000E+00
.0C0E+00

.B00E - 01
. 700€ - 01
.000€+00
.500€-01
.000€+00
.000€+00

a

- 100€-01
.&00E -01
.000€ +00
.500¢ - 01
-000E+00
1.000€+00

- g -G

9.300€ -01
1.000€+00
1.000€ +00
1.000€+00
1.000€+00
1.000€+00

9.500¢-01
1.000€+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00

9.000€ -01

Default

® 1.000€+00 *
.000E+00
. T00€ - 01
.000€+00
. 000E+00

- wb o b

.300€-01
.200€-01
.000€+00 °
.S00€-01
.000€+00
.000E+00

- .. . O o0

.8B00E - 01
.700€-01
.000E +00
.500€ - 01
.000€ +00
.000€+00

- - - OO

6.100€-01
9.400E-01
1.000€+00
7.500€-01
1. 000€ +00
1.000E«00

9.300€ -01
1.000€+00
1.000€+00
1.00C€+00
1.000€+00
1.000€+00

9.500€-01
1.000€E+00
1.000€+00
1.000€+00
1.000€+00 °
1.000€+00 *

® 9.000€-01

fDC 1,1,1)
DC( 1,2,1)
FoC 1,3.1)
FOC 1,1,2)
FD( 1,2,2)
D¢ 1,3,2)

FoC 2,1,1)
FoC 2,2,1)
Fo¢ 2,3,1)
FO( 2,1,2)
FD( 2,2,2)
Fo( 2,3,2)

Parameter
Name

3,1,
FOC 3.2,1)
Fo( 3,3,1)
FD(
FD(
FD(

FD(
FOC 4,2,1)
FD( 4,3, 1)
FD(
FD(
Fo( 4,3,2)

FO(
FD(
FD(
FO(
FO(
FD(

FD(
FD(
FO(
FO(
FD( 6,2,2)
F0( 6,3,2)

¢ 7,10
fO( 7,2,1)
o 7,31
FoC( 7,1.2)
R 7,2,2)
FO¢ 7,3,2)

FD(
FO(
FO(
FD(
FD(
FD(

FO( 9,1,1)



A3 * U234 , soil density = 1.0 g/ce®*3, thickness = 0.5 m * 1.000€+00 * 1.000F+00
A-3 U234 , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000€+00 * 1.000€+00
AT U-234 , soil density = 1.8 g/cm**3, thickness ¢ .15 m * 1.000€+00 ° 1.000€+00
/ u-234 , soil density = 1.8 g/ce**3, thickness = 0.5 m ® 1.000€+00 * 1.0006+00
A u-234 , soil density = 1.8 g/ce**3, thickness = 1.0 m ¢ 1.000€+00 ° 1.000£+00
‘.3 . ° .

TRESRAD, Version 5.41 T Limit = 0.5 year 03/29/95 10:43 Page 4

Sumery : Site X, West Pile, Covered File: SITEX-2.DAY

Dose Conversion Factor (and Releted) Perameter Summery (continued)
File: DOSFAC.BIN
2 . ® Current °
Merws ° Parameter * Velue ° Dpefault

A3 " U-238+0 , soil density = 1,0 g/cm**3, thickness = .15 m ® 7.800€-01 * 7.800€-01
A3 ° U-23840 , s0il density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1,000€+00
A3 °U-238+0 , soil density = 1.0 g/co™*3, thickness = 1.0 m * 1.000€E+00 * 1.000¢+00
A-3 * U-238+D , soil density = 1.8 g/cm**3, thickness = .15 m * 8.800€-01 ° 8.800€-01
A-3 " U-23840 , soil density = 1.8 g/cm**3, thickness » 0.5 m ® 1.000E+00 * 1.000€+00
A3 * U-238+D , soil density = 1.8 g/cm**3, thickness * 1.0 m ® 1.000€+00 ° 1.000€+00
L] . .
B8-1 ° Dose conversion factors fo inhaletion, mrem/pCi: " .
81 ° Ac-227+0 ¢ ¢ . 700E+00 * 6.700E+00
81 ° Pa-231 ® .300E+00 ° 1.300€+00
81 *° Pb-210%0 ¢ 2.1006-02 * 2.100€-02
81 * Re-22640 ° 7.900€-03 * 7.900¢-03
B-1 * Ra-228+0 ® &.5006-03 * 4.500€-03
B-1 * Th-228+0 * 3.1006-01 * 3.100€-01
8-1 ° Th-230 * 3.2006-01 * 3.200€-01
8-1 * Th-232 ® 1.600E+00 * 1.600E+00
-1 * U-234 * 1.3006-01 * 1,300€-01
] -238+0 ® 1,2006-01 ° 1,200€-01
-1 * Dose conversion tu... » for ingestion, mrem/pCi: . .
2:1 * Ac-227+0 " 1.500€-02 * 1.500¢-02
5-1 * pp-231 * 1.1006-02 * 1.100€-02
241 % Pp-210+0 ® 6.7006-03 * 6.700€-03
0:1  ° Ra-226+0 ° 1.1006-03 * 1.100€-03
01 * Re-228+0 ® 1,200€-03 * 1.200¢-03
21 % Th-228+0 * 7.500€-04 * 7.500€-04
201 * Th-230 * 5.300E-04 * 5.300€-04
D1 % Th-232 ¢ 2.800€-03 ° 2.800€-03
0-1 * U-2% ® 2.6006-04 * 2.600€-04
-1 ¢ U-238+0 * 2.500E-04 ° 2.500€-04
D-34 ° Food transfer factors: " »
D-34 * Ac-227+0 , plant/scil concentration ratio, dimensionless * 2.500€-03 ° 2.500€-03
D-34 * Ac-227+0 , beef/livestock-inteke ratio, (pCi/kg)/(pCi/d) * 2.0006-05 * 2.000€-05
D-34 * Ac-227+D , milk/livestock-intake retio, (pCi/L/(pCi/d) * 2.000€-05 * 2.000€-05
D'“ . . .
0-34 ° Pe-231 |, plent/soil concentretion ratio, dimensionless * 1.000€-02 * 1.000€-02
0-34 * Pa-231 |, beef/livestock-intake retio, (pCi/zkg)/(pCi/d) * 5.0006-03 * 5.000¢-03
03 * a2 , milk/livestock- intake ratio, (pCi/L)/(pCi/d) * 5.000€-06 * 5.000€¢-06
D'“ . . L
D-34 ° Pb-210+0 , plent/soil concentration ratio, dimensic 'ess * 1.000€-92 * 1.000€-02
0-34 ° PD-210+D , beef/livestock-intake ratio, (pCi/kg)/(pl 1) ® 8.000€-04 ° 8.000€-04
0-34 ° Pb-210+D , milk/livestock: intake ratio, (pCi/L)/(pCi/v) ¢ 3.000£-04 * 3.000€-04
- .“ ) . .
2-34 7 Ra-226+0 , plant/soil concentration ratio, dimensionless * &.000€-02 * &.000€-02
pe? Re-226+0 , beef/livestock-intake ratic, (pCi/kg)/(pCi/d) * 1.0006-03 * 1.000€-03
2 8-22640 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000€-03 ° 1.000€-03
- d ’
0-34 ° Re-228+0 , plant/soil concentration ratio, dimensioniess  * &.000€-02 * &.000€-02
2:34 * Re-Z28+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1.000€-03 * 1.000€-03
o * Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/a) * 1.0006-03 ° 1.000€-03
RESRAD, Version 5.41% T Limit = 0.5 year 03/29/95 10:43 Page 5

° (9.2,
* F( 9,3,
° fDC 9,1,2)
*FC 9,2,2)
° F0( 9,3,2)

® FD(10,1,1)
® FD(10,2,1)
* FD(10,3,1)
* F0(10,1,2)
* FD(10,2,2)
® FD(10,3,2)

* DCF2( 1)
® pCF2( 2)
® DCF2( 3)
* DCF2( &)
“ DCF2C %)
® DCF2( &)
*OCF2A T)
* pCF2( &)
° DCF2( 9)
® DCF2¢10)
.

N
2)
5
&)
5)
6)
7

* DCF3(
® DCF3(
® DCF3(
® DCF3(
* DCF3(
® DCF3(
® DCF3(

* OCF3( &)
* DCF3C 9)
* DCF3(10)

*RTEC 1)
*RTEC 1,2
* RTR(
.

* RTR(
* RTF(
® RTF(
®

* RTF(
® RTF(
* RTF¢
L]

* RTF(
® RTE(
* RTH(
.

* RTF(
* RTH(
* BV



Summary : Site X, West Pile, Covered File: SITEX-2.DAT
Dose Conversion Factor (and Related) Parameter Summary (continued)

File: DOSFAC.BIN
® Current ° ‘ Parameter

g Parameter °  Value * Default ° »ame

8885003450460880600660006004060660008002000008000058085050080880020€35000080080¢€00440808000e00800800088h08
* 1.0006-03 ° 1.000€-03 ° RTF( 6,1)

i

D34 * Th-228+D , plent/soil concentration ratio, dimensionless
D34 ° Th-228+D , beef/l|ivestock-intake ratio, (pCi/kg)/(pCi/d) ® 1.000E-04 ° 1.000€E-04 ° RTF( 6,2)
D34 * Th-228+0 , milk/livestock-intake ratic, (pCi/L)/(pCi/d) ® 5.000€6-06 ° 5.000€-06 * RTF( 6,3)
0_3‘ ° Ll . &3
D-34 * Th-230 , plant/soil concentration ratio, dimensionless ® 1.0006-03 * 1.000E-03 ° RTF( 7,1)
D34 * Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1,0006-04 °* 1.0006-04 ° RTF( 7,2)
D-34 ° Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.0006-06 * 5.0006-06 * RTF( 7.3)
0.“ - . . .
D-34 ° Th-232 |, plant/soil concentration ratio, dimensionless ® 1.0006-03 * 1.0006-03 ° RTF( B,1)
D-34 ° Th-232 | beef/livestock-intske ratio, (pCi/kg)/(pCisd) “ 1.0006-04 * 1.000E-04 °* RTF( 8,2)
D-34 * Th-232 | milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 5.0006-06 ° 5.000€-06 ° RTF( 8,3)
D‘“ v . ° L]
D-34 ¢ U-2% , plant/soil concentration retio, dimensionless * 2.5006-03 ° 2.5006-03 ° RTF( 9,1)
0-34 * U-2% , beef/livestock-intake ratic, (pCi/kg)/(pCi/d) ® 3.400E-04 ® 3.400E-04 ° RTF( 9,2)
D-34 ° U-234 , milk/livestoc intake ratio, (pCi/L)/(pCi/d) * 6.0006-04 ° 6.000E-04 ° RTF( 9.3)
o.“ . o ° o
D-34 ¢ U-238+D |, plant/soil concentration retio, dimensionless ¢ ¢.500€-03 * 2.5006-03 * RTF(10,1)
D-34 * U-238+D , beef/livestock-intare ratio, (pCi/kg)/(pCi/d) © 3. 400E-04 ° 3.400E-04 ° RTF(10,2)
D-34 ° U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 6.0006-04 * 6.000E-04 ° RTF(10,3)

Bioaccumulation factors, fresh water, L/kg: . » ¥

® 1.500€+01 * 1.5006+01 ° BIOFAC( 1,1)

Ac-227+0 , fish

Ac-227+D , crusteces and mo!lusks .O00E+03 * BIOFAC( 1,2)

e
-
--

.000€+03 °

Y S

® * 000E+01 * 1.0006+01 ° BIOFAC( . 1)

Pa-231 , figh
® 1.100E+02 ° 1.100€+02 * BIOFAC( 2,2)

Pa-231 |, crustaces end mol lusks

* Pb-210+0 , fish ® 3,C00€+02 * 3.0006+02 ° BIOFACC 3,1)
® Pb-210+0 , crustscea and mollusks * 1.CO0E+02 * 1.0006+02 * BIOFALL 3,2)
° Re-226+0 , fish * 5.0006+01 ° 5S.000E+07 ° BIOFAC( 4,1)
" Ra-226+0 , crusteces and mol |usks ¢ 2 S00E+02 * 2.5006+02 * BIOFAC( 4,2)

L]
® . 'OOE+D1 ° S.D00E+01 * BIOFAC( S5,1)

* Ra-228+0 , fish
® ¢ JO0E+02 ° 2.5006+02 * BIOFAC( 5,2)

* Ra-228+0 , crusts-es and mc' \usks P

Ll L ] . <

* Th-228+0 , fish ® 1 DOOE«02 ° 1.000€+02 * BIOFAC( &,*
“ 5.000€+02 * S.000E+02 ° BIOFAC( 6,2)

® Th-228+0 , crustaces and mol lusks
o

* Th-230 , fish

“ Th-230 , crustaces and mol lusks
L}

* Th-232
* Th-232
.
*U-23% , fish

' u-234 , crustecen snd mollusks

* U-238+0 , fish 1.000€6+01 * 1,.0006+01 * BIOFAC(10,1)
¢ U-23820 |, crustacea and mollusks ® ¢.000E+01 * 6.000E+01 * BIOFAC(10,2)
CECCRLCRCLPOLeOePLPCereeereeereeCeetetereeelroereecrerrrrectererele crecPeeteeeUCLePERReRELRCPCRRRCRREREE
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.D00E+02 * 1.000E+02 * BIOFAC( 7,1)
¢ 5.0006+02 * 5.000E+02 * BIOFAC( 7,2)
- . .

* 1.000€+02 ° 1.000€+02 * BIOFAC( 8,1)
® 5.000€+02 * BIOFAC( 8,2)
1.000€+01 * 1.000€+01 ° BIOFAC( ©,1)
6.000E+01 * 6.000E+01 * BIOFAC( 9,2)

?????oooooocoov'*"'oooo
-
-

.

fish
crustacea and mol lusks $.000€+02

-~

'
-
e o
-

.

g
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Site-Specific Perameter Summary
» *  User . 4 Used by RESRAD “ Parameter

-Iovu . Parameter * Imeut " Default ° (If different from user input) ° * ame
0040020008005 R0004000A0080000000008000000000000000008006001 28266608008560800088000000005800000000000000000000808880060808480
ROV * Ares of contaminated zone (m**2) * 3.180E+04 * 1.000E+04 * © AREA




RO
RO

'ﬂQQ

RO
RO
RO
RO
RO11
RO11
RON
RO11

RO12
RO12
RO12
RO12
RO12
RO12
RO12
12
RO12
R012
RO12
RO12
RO12
RO12
RO12
RO12
RO1?

RCIS
RO13
RO1TS
RO13

RO13 *

RO13
RO13
R.13
RC1S
RO13
R013
RO13
RO13
RO13
RO13
RO13
RO13

Thickness of contaminated zone (m)

* Length parallel to aguifer flow (m)

Basic rediation dose Limit (mrem/yr)
Time since placement of meterial (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for celculations (yr)
Times for calculations (yr)
Times for calculetions (yr)
Times for celculstions (yr)
Times for calculetions (yr)
Times for calculstions (yr)
Times for calculations (yr)

Initisl principsl redionuc!ide
Initial principal redionuc!ide
Initisl principal rediomuc!|ide
initiel principel rediomuc!ide
Initisl principel radiomuc! ide
Initial principal rediomu!ide
Initial principsl rediomuc!ide
Initial principal rediomuc!ide
initial principal radionuc!ide

Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Corcentration

in groundwater
in groundwater
in groundwater
in groundwater
in groundwater
in grounduater
in groundwater
in groundkater
in grouvivat »r

Cover depth (m)
Density of cover material (g/cm**3)

Cover depth erosion rste (m/yr)

(pCisg):
(pCi/g):
(pCi/g):
(pCizg):
(pCizg):
(pCizg):
(pCi/g):
(Cifg):
(pCi/g):
(pCi/L):
(pCi/L):
(pCi/L):
(pCi/L):
(pCi/L):
(pCi/L):
(pC1/L):
(pCi/sL):
(pCi/L):

Density of contaminated zone (g/cm**3)
Contaminated rone erosion rate (m/yr)
Conteminated 20ne total porosity
Contaminated zone effective porosity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter
Humidity in air (g/cm**3)
Evapotranspirstion coefficie .

Precipitstion

(m/yr)

Irrigatic= (m/yr)
Irrigation mode
Runoff coefficient

Watershed sres for nesrby stream or pond (m**2)

Accurscy for water/soil computations
T Limit = 0.5 year

IRESRAD, version 5.41
Sumnary : Site X, West Pile, Covered

)

Meny

Parsmeter

Site-Specific Parameter Summary (continued)

R014 * Density of saturated zone (g/cm**3)
R014 ° Seturated zone total porosity
Saturated zone effective porr.ity
jaturated zone hydreulic comductivity (m/yr)
Satureted z0mne hydraulic gradient
Saturated tone b persmeter

Water table drop rete (m/yr)
Well pump intake depth (m below water “able)

Model: Nondispersion (ND) or Mass-E.iance (MB)

RN

’

RU.
ROV
ROV
RO
R014

Pe-231
PL-210
Ra-226
Re-228
Th-228
Th-230
Th-232
U-234

U-238

Pa-231
PL-210
Ra 226
Ra-228
Th-228
Th-230
T™h-232
u-23

u-238

03/29/9%

* 4.570E+00
¢ 1.330£+02
® 1.000€+02
® 3.000€+01
3.1006+01
4. 100€+01
5.000€+01
1.000&+02
* 5.000E+02
* 1.000€+03
* 1.500€+03
* 2.000E+03
* 5.000€+03

¢ 4.900€+00
* 2.100€+01
* 1.550€+01
® 1.6506+01
* 1.650€+01
* 2.100€+01
¢ 1.650€+01
¢ 2.100€+01
* 2.100€+01
* not used
° not used
* not used
' not used
' not used
* not used
* not used
* not used
* mot used

.220E+00
.T30€+0C
. T90E - 04
S10E+00
.D00E+00
.100€-01
.100€-01
* 5.900€+05
* 3.000€+00
‘ not used
® 9.500€-01
* 9.9106-01
* 2.300€-01
* overhead
¢ 6.000€-01
* 1.000€+0é&
* 1.000€¢-03
10:43
File:

-
N VO N e .

‘  User
' Input

* 2.000€+00
* 1.000€+02
® 3.000€+01
* 0.000E+00
° 1.000€+00
¢ 3.000€+00
* 1.000€+01
® 3.000€+01
* 1.000€+02
* 3.000€+02
* 1.000€+03
* 3.000€+03
® 1.000€+04

v.000E+00
0.000€+00
* 0.0C0E+00
* 0.000e+00

L

“ 0.000€+00 *

* 0.000E+00
* 0.000€+00
° 0.000€+00
* (.000€+00
.000E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000€+00
.0O00E+00
.000E+00
.000E+00

°
o

©
oo

-
T o000 O0

.000E+00
.SCOE+00
.000€ -03
.500€+00
.000E -03
¢ .000E-01
° 7.000€-01
®  .000E+01
*  300€+00
¢ 8.000€+00
* 5.000€-01
* 1.000€+00
* 2.000¢-01
* overhead
* 2.000¢-01
* 1.000%+06
* 1.000¢-03

Page 7
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-
e .

* Default

Used by RESRAD

® THICKO
* LCZPAC
* BROL

il 7
* ¢
L] {1
. ¢
* ¢
* 1
* ¢

2)
»
&)
5)
6)
7

*1(C 8
b 9
10

i 314
* S
* S
o ¢
* ¢
* 8¢
o
* s

2)
3
&)
5)
6)
4]
8)
9

* $1(10)

" Wi
® Wi

? wWi(
* Wi
* Wi

* Wi
¢ Wi
* Wi

2)
3
“)
5)
6)
N
8)
9)

* WII0)

* COVERO
* DENSCV

" ovev

* DENSCZ

¢ vez

R
* EPC2
* HWeez

.

EVAPTR
PRECIP

IDITCH

* RUNOFF
® WAREA

* EPS

° Parameter

¢ (1f different from user input) °

* 1.600€+00 °* 1.500€+00 *

* 4.200€-01
¢ 2.000€-01
* 1.130€+02
® 3.000€-03
* 7.750€+00
* 1.000€¢-03
© 3.050€+00
* N

* 4.0CE-01
¢ 2.000€-01
* 1.000€+02
¢ 2.000¢-02
* 5.300€+00
* 1.000€-03
* 1.000€+01
* N

A880065000000006000000050400000005080000006040005040080002000006000608000000860600008008050000000006080080808008800800066000604

* DENSAQ
* 1Ps2

* EPS2

® NWCS2

* MGWT

* 8s2

¢ Wit

‘ DWIBWT
* MODEL



ROVE * Well pumping rate (m**3/yr) * B.S74E+02 ° 2.500€+02 ° ‘W
o o

L] o L
ROT  Number of unsaturated zone strate .1 .4 . L
Unsat. zone 1, thickness (m) ° 3.050€+00 ° &,0006+00 ° L85

‘ Unsst. zone 1, soil density (g/cm**3) ® 1.6006+00 ° 1.500€+00 * © DENSUZ(1)
RO1S ° Unset. zone 1, total porosity * 4.675E-01 * 4.0D00E-01 * TPUZ(1)
RO15 “ Unsat. zome 1, effective porosity ¢ 2.000€-01 * 2.0006-01 ° EPUZ(T)
RO15 ° Unset. zone 1, soil-specific b parameter ® 1,040E+01 * 5.300£+00 ° ¢ Buz(n)

RO1S * Unsat. zome 1, hydreulic conductivity (m/yr)  * &.750€-01 * 1,0006+01 ° ® meuzcn
RO16 * Distribution coefficients for Pa-231 . . . r

RO16 °  Contemineted zone (c**3/g) * 1.276€402 * 5.000€+01 * * pewce, 2)
RO16 *  Unsatureted zome 1 (cw**3/g) " 2.300€+01 ° 5,0006+01 * * pewucu( 2,°)
RO16 °  Satureted zone (cw**3/g) ® 2.3006+01 * 5.000€+01 * * DCNUCS( 2)
RCI6 *  Lesch rete (/yr) * 0.000€+00 * 0.000€+00 * 2.057€-05 * ALEACH( 2)
RO16 *  Solubility constant * 0.0006+00 * 0.000€+00 * not used * SoLuBK( 2)

. . o . .

RO16 * Distribution coefficients for Pb-210 " » " '

k016 °  Contaminated zome (cm**3/g) * 1.0006+02 * 1.000E+02 ° © pewucec 3)
ROV6 °  Unsatursted zone 1 (cm**3/g) * 3.5006+02 ° 1.000€+02 * ° ocwucu( 3, 1)
RO16 *  Saturated zone (cm**3/g) ® 3.5006+02 * 1.000€+02 * ° DCNUCS( 3)
RUT6 °  Leach rate (/yr) ® 0.0006+00 ° . ,000E+00 *° 2.6256-05 * ALEACH( 3)
R216 *  Solubility constant * 0.000€+00 * ©.00CE+00 * not used * soLuek( 3)

9 ] o © L4

RO1& “ Distribution coefficients for Ra-226 . ‘ ¢ y

RO16 *  Contaminated zone (cm**3/g) ® 1.721E+01 * 7,000€+01 * ° D NuLLy &)
RO16 *  Unsaturated zone 1 (cm**3/g) ® 5.0006+01 * 7.000E+01 * ° JONUCUC 4, 1)
RO16 *  Saturated zome (cm**3/g. * 5.0006+01 ° 7.000€+01 * © DCNUCS( &)
RO16 *  Leach rate (/yr) * 0.0006+00 ° 0.000€+00 ° 1.523€-04 ® ALEACH( 4)
RO16 *  Solubility constent ° 0.000E+00 ° 0.000€+00 ° not used * SOLUBK( &)

¥ Jistribution coefficients for Re-228 : ’ . .

R Contaminated zone (cm**3/g) ® 7.000E+01 ° ,000E+01 ° ° DONUCCC 5)
R016 *  Unsaturated zone 1 (cm*-3/g) ° 5,0006+01 * .0OOE+01 ° °* peNuUCU( 5, 1)
RO1S °  Saturated zone (cm**3/g) * 5.000E+01 ° 7.0006+01 * * DCNUCS( 5)
RO16 *  Leach rate (/yr) ® 0.000E+00 * 0.000E+00 * 3,750€-05 ® ALEACH( 5)
2016 °  Solubility constant ® 0.000E+00 ° 0.000E+00 ° not used * soLuBK( 5)
'RESRAD, Version $5.41 T Limit = 0.5 yeer 03/29/95 10:43 Page 8
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Site-Specific Parameter Sumr: y (continued)
* User ' . Used by RESRAD | Persmeter

) .
. ; i
Meny Parameter *  Input  ° Default * (If different from user input) * Name
“““““‘““““.W““ 8800880888088 008800 00000 A8AAAA08 AAAAAAAAAAAAAAALAAAAAAAAAAARAAAAAALAAALAALAA ubhbbbhbddbhbbibddibidd
.

RO16 * Distribution coefficients for Th-228

RO16 ° Conteminated zone (cm**3/g) * 1.0006+10 ° 6.000E+04 * * peNuCC( 6)
RO16 *  Unsetursted zone ! (cm**3/g) ® 1.000€E+01 * 6.000 +04 * * DCNUCU( 6,1)
ROYS *  Saturated zone (cm**3/g) ® 1.000£+01 * 6.000E+04 * * DCNUCS( 6)
ROY6 ¥  Leach rate (/yr) * 0.000€+00 * 0,000£+00 * 2.626E-13 * ALEACH( 6)
ROY6 *  Solubility constant * 0.000€+0C * 0.000€+00 * not used ¢ SOLUBK( 6)
© . ] L] L4
RO16 ° Distribution coefficients for Th-230 g " d »
RO16 *  Contsminated xone (ce®*3/g) ® 1.000€+10 * 6.000€+04 ° * pcuucc( 7)
RO16 *  Unseturated zone 1 (cm**3/g) ® 1.000€+01 * 6.0006+04 * ® pLNucu( 7,1)
8016 *  Saturated zone (cm**3/g) * 1.0006+01 ° 6.000E+0¢ * * DONUCS( 7)
R016 *  Leach rate (/yr) * 0.000£+00 * 0.000E+00 * 2.626€-13 * ALEACK( 7)
R016 °  Solubility constant * 0.000€+00 * 0.000€+00 * not used * SOLUBK( 7)
2016 * Distribution coefficients for Th-232 . » o -
R Contaminated rone (cm**3/g) ® 3.610E+07 * 6.000€+04 ° ° pCaucc( 8)
; Unsaturated zone 1 (cm**3/g) * 1.0006+01 * &.000E+04 * ¢ pCwuCu( 8,1)
RO o Ssturated zone (cm**3/g) * 1.000€+01 * 6.000€+04& * * pCwUCS( 8)
R016 *  Leach rete (/yr) * 0.000€+00 * 0.000€+00 * T.274E- 11 ® ALEACH( 8)
ROY6 *  Solubility constant * 0.000£+00 * 0.000€+00 * not used * SOLUBK( 8)
. . . B

ROYS6 * Distribucion coefficients for U-234




RO16 * Contaminated zone (cm**3/g) ¢ 1.000€+10 *
RO1E *  Unsatursted zone 1 (cm**3/g) * 4.500€+01
PN%4 ¢ Saturated zone (cm**3/g) * 4.5008+01
*  Leach rate (/yr) “ 0.000€+00
®  Solubility constant * 0.000€+00

RO16 * Distribution coefficients for U-238 *
R016 *  Contaminated zone (cm**3/g) ® 1.740€+08
RO16 °  Unsatureted zone 1 (cm**3/g) ° 4.5006+01
ROY6 °  Satursted zome (cm**3/g) * &.S00€+01
k016 °  Lesch rete (/yr) * 0.000€+00
RO16 *  Soluwbility constent ° 0.000€+00

o L

RO16 ° Distribution coefficients for deughter Ac-227 ‘
RO16 *  Conteminated zone (ca**3/g) * 2.000€+01
RO6 *  Unsaturated zone | (ca**3/g) * 2.000€+01
ROY6 *  Setureted zome (cw**3/g) ¢ 2.000€+01
ROY6 *  Leach rate (/yr) ¢ 0.000€+00
RO16 °  Solubility constant * 0.000€+00
RO17 * inhalation rate (a**3/yr) * 1.050€+04
RI17 * Mass loading for inhalation (g/m**3) * 1.000€ - 04
FO17 * Dilution length for a‘rborne dust, inhalation (m)® 3.000€+00
RO17 * Exposure duration * 3.000€+01
ROV7 “ Shielding fector, inhalation * 2.000€-01
ROI7 * Shielding factor, external gemms ¢ 3.500€6-01
RO17 * Fraction of time spent indoors * 5.000€-01
RO17 ° Fraction of time spent outdoors (on site) * 2.000€-01
ROV7 “ Shape factor, external gamme * 1.000€+00
TRESRAD, version 5.4 T Limit = 0.5 year 03/29/95 10:43
Simmary : Site X, West Pile, Covered File:

"
-

Site-Specific Parameter Sumary (continued)

* 5.000€+01
® 5.000E+01
* 5.000€+01
° 0.000€+00
* 0.000€+00

.

¢ 2.000€+01
¢ 2.000€+01
¢ 2.000€+01
¢ 9.000€+00
* 0.000€+00

8.400€+03
2.000€ - 0

3.000€+01
4.000¢-01
* 7.000€-01
* 5.000€-01
¢ 2.500€-01
* 1.000€+00

Page 9
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* Default

3.000€+0 -

2.626E-13
not used

-

1.311€-04
not used

Used by RESRAD
* (1f ditferent from user input) *

° DCNUCC( 9)
° pDCMuCyU( 9,1)
“ DCNUCS( 9)
“ ALEACH( 9)
* SOLUBK( 9)

° DCNUCC(10)
° DCRUCU(10,1)
° DCNUCS(10)
* ALEACH(10)
¢ SOLUBK(10)

° pewuce( 1)
® ocwucu( 1,1)
* pCNUCS( 1)
° ALEACHC 1)

SOLUBK( 1)

MLINK
]
° ED
¢ SHF3
° SHF1
® FIND
* FOTD
° s

.

©

* INHALR
@

°

* Parameter
 @ne

l“‘lblb‘bm“‘“““bb“tl‘lt666066‘60.6‘00600!6.0ltéh““ibbbtlé““t‘“édi“il66“0066&6‘5‘6‘6““‘6‘“6.0“ LYY TTY P

" * User
Merw ¢ Parsmeter * Input
RO17 * Fractions of srvwisr sress within AREA:

RO17 ¢ Outer annular radius (m) = «(1/0) * not used
RO17 *  Outer snvwler radius (m) = «(10/D) ‘ not used
ROI7 *  OQuter snvwier radius (m) = «(20/D) ° not used
k017 * Outer enrwiler redius (m) = «(50/0) ? not used
CI1T Y outer envwiler redius (m) = «(100/D: * not used
RO17 *  Outer annwier radius (m) = «(200/D) ‘ not used
ROI7 *  Outer annuler redius (m) = «(500/0) * not used
ROV7 *  Outer arvwiar redius (m) = «(1000/D) * not used
RO17 *  Outer snwler radius (m) = «(5000/0) ‘ not used
RO17 *  Outer sarvwler radius (m) = «(1.E+04/D) * not used
ROT7 *  Outer snvwlar radius (m) = «(1.E+05/0) * not used
ROV7 *  Outer sarvwiar radius (m) = «(1.6+06/0) * not used
. .
RO18 * Fruits, vegetsbles and grain consumption (kg/yr) * 1.660E+02
RO1E * Leafy vegetable consumption (kg/yr) * 1.100€+01
RO18 * Milk consumption (L/yr) ® 1.000€+02
ROIE * Meat and poultry consumption (kg/yr) © 6.800E+01
RO1B * Fish consumption (kg/yr) ® 1.000€+01
R018 ° Other seafood consumption (kg/yr) * 0.000€+00
RO18 * Soil ingestion rate (g/yr) ¢ 7.300€+01
RO18 * Drinking water intake (L/yr) * 7.300€+02
RO18 ° Contamination fraction of drinking water * 1.000€+00
» * Contemination fraction of household water * 1.000€+00
Contamination fraction of livestock water * 1.000€+00
ke . 7 Contamination fraction of irrigation weter * 1.000€+00
RO18 * Contaminetion fraction of squatic food ¢ 5.000€ -01
RO18 * Contamination fraction of plant food *.1
RO18 * Contamination fraction of meat ..
. ..‘

RO18

Contamination frection of milk

°

1.000€+00
¢ 1,000€+00
*.000€+00
¢ 1.000€E~00
“ 1.000€+00
1.000€+00
* 1.000€+00
1.000€+00
* 1.000€+00
* 1.000€+00
* 0.000€+00
* 0.000€+00

* 1.600€+02
* 1.4008+01
* 9.200€+01
“ 6.300€+01
* 5.400€+00
* 9.000€-01
* 3.650E+01
* 5.100E+02
* 1.,000€+00
® 1.000€+00
* 1.000€+00
* 1.000€+00
* 5.000€-01

. o
. .
-

0.500€+00
0.100€+01
0.100€+01

* FRACAC 1)
* FRACA( 2)
* FRACA( 3)
* FRACA( &)
* FRACAC %)
* FRACA( 6)
* FRACAC 7)
* FRACA( &)
* FRACAC 9)
* FRACA(10)
* FRACAC1Y)
* FRACA(12)
.

* DIET(N)

* DIET(2)

* DIET(S)

* DIET(4)

* DIET(S)

* DIET(6)

* solL

* owl

“ 'W

. FHMW
‘LW

* FIRW

* FR9

“ FPLANT

* FMEAT

* EMILK



ROT®
ROV
r

A

ROVY
ROY9
RO19
RO19
RO19
RO
RO
k019

Ci
14
C1é
14
(Al
C1é
€14

TRESRAD, Ve zion 5.41

Livestock fodder intake for meat (kg/dey)
Livestock fodder intake for milk (kg/dey)
Livestock water inteke for meat (L/day)
Livestock weter intake for milk (L/day)
Livestock soil intake (kg/day)

Mass loading for folier deposition (g/m**3)
Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water
Household water fraction from ground weter
Livestock water fraction from ground water
Irrigation frection from grou! weter

C-12 concentration in weter (g/ce**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetstion cerbon from soil
Frection of vegetation carbon from sir
C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (i/sec)
C-12 evasion flux rete from soil (1/sec)
T Limit = 0.5 year

Sumery : Site X, West Pile, Covered

Site-Specifir Parameter Summary (continued)

03/29/95

4. 400E+01
6. 700k +01
5.000E+01
A.000€+01
5. 000€ - 01
1.000E - 04
1.500€ -01
2.500€-01
1.000€+00
1.000€+00
1.000€+00
1.000€«00

not
not

mim

-
o
o
-

File:

° 6.800€+01 *
¢ 5.500e+01 °
® 5.000€+01 ©
® 1.600€+02 *
® 5.0006-01 °
. 1‘m_“ L]
® 1.5006-01 *

Pm 10
SITEX-2.DAY

o . . u..r . 3
Merws * Paremeter “ Imput  ° Default
GO0660AA0000AMDAAAAAAEANAIAADAEA00400600000800600440658064068080484
Cl4 ° Fraction of grain in beef cattle feed ® not used * 8.0006-01 *
€16 * Fraction of grain in milk cow feed ® not used ° 2.000£-01 °
3 torage times of contaminated foodstuffs (days): * - »
L 1) Fruits, non-leafy vegetables, and grain T 1.400E+01 * | .4D0E+01 *
STOR * Leafy vegetables ® 1.400€+01 * 1,000€+00 *
STOR *  Milk * 3.0006+00 * 1.000E+00 *®
STOR "  Meat and poultry ® 6.000E+00 * 2.000£+01 *
STOR * Fish * 1.0006+00 * 7.0006+00 *
STOR * Crustsces and mollusks “ 1.000€+00 * 7.000E+00 °
STOR *  well water ® 1.0006+00 * 1.000E+00 *
STOR *  Surface water * 1.0006+00 * *.000E+00 *
STOR *  Livestock fodder ® 9.0006+01 * ..500€+01 *
o . . .
RO21 * Thickness of building foundation (m) * 1.5006-01 * 1.500€6-01 *
K021 * Bulk density of building foundation (g/cm**3) ® 2.400E+00 * 2.400€+00 *
RO21 ° Totel porosity of the cover material ® 4.0006-01 ° &.0006-01 *
k021 * Total porosity of the building foundation ® 1.000€-01 * 1.0006-01 *
RO21 * Volumetric water content of the cover material * 5.0006-02 * 5.000€-02 *©
R021 * volumetric water content of the foundation ® 3.000€-02 * 3.0006-02 *
RO21 * Diffusion coefficient for radon gas (m/sec): . » .
RO21 *  in cove: meteriel * 2.0006-06 * 2.000€-06 *
k021 *  in foundation material * 3.0006-07 * 3.0006-07 *
RO21 *  in conteminated zonme soil * 6.3006-06 * 2.0006-06 *
RO21 * Radon vertical dimension of mixi g (m) * 2.000£+00 * 2.000€+00 *
RO21 * Average srvwel wind speed (m/sec) * 2.0006+00 * 2.000.+00 *
RO21 * Average building eir excheange rate (1/hr) * 5.0006-01 * S.0006-01 *
RO21 * Weight of the building (room) (m) ® 2.500€+00 * Z.500€+00 *
2021 * Building interior sres factor * 0.000E+0C * 0.000E+00 *
R021 ° Building depth below ground surface (m) ® 1.000€+00 * 1.000€+00 *
2021 * Emanating power of Rn-222 gas ® 2.000€-02 * 2.500€-01 °
202"  “maneting power of Rn-220 ges * 2.0006-02 * 1.500€-01 °
et eceeprreee eeeeceeeecerececerrecee eeeeecee eeue ‘ ueeeeeece

Summary of Pathwey Selections

Used by RESRAD

code computed (time dependent)

® (If ditferent from user input) *
$60008680080066000000408005008060068000080480506580680606886545

LFIS
LF16
LwWiS
Lwié
LSI

MLFD

DROOT
FGWDL!
FGWHH
FGWLW
FGWIR

Cl2wTR
c12cz
CsSoiL
CAIR

EVSN
REVSN

Parameter
~ ame

AVFG4
AVFGS

STOR_T(1)
STOR_T(2)
STOR_T(3)
SYOR_T(4)
STOR_T(S)
STOR_T(6)
STOR_T(7)
STOR_. .5,
STOR_T(9)

FLOOR
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCY
DIFFL
DiFc2
WM X
WiND
REXG

HRM

FAl

DMFL
EMANA(T)
EMANA(2)

Mmemmn



Pathuay ®  User Selection
GO464060000088040000006400086006400660400800850858840

1 -« externsl ganma ¢ ective
2 -~ inhalation (w/0 radon)* active
3 -- plant ingestion » active
4 -~ meat ingastion . ective
5 - milk ingestion » active
6 - squatic foods - active
7 -« drinking water o active
8 -- soil ingestion » active
9 -+ redon » sctive

COCCELOOLOErPLErPeentererirete Cereteerrereeeteeeer
IRESRAD, Version 5.41 T" Limit = 0.5 year 03/29/95
Summary : Site X, West Pile, Covered

10:43 Page 11
File: SITEX-2.DAY

Conteminated Zome Dimensions Initial Soil Concentrations, pCi/g

BLA0B60686600060666060540848. B604666608868000006000088040000040
Ares: 31800.00 square meters Pe-231 4 .900€+00
Thickness: 4.57 meters Pb-210 2.100€+01
Cover Depth: 1.22 meters Re-226 1.550€+01
Re-228 1.650€+01
Th-228 1.650€+01
Th-230 2.100£+01
Th-232 1.650€+01
U-234 2.100E+01
u-238 2.100E+01
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
S68008806000000600006680000060080800000600600006006000660400066660068064468
ears): 0.0006+00 3.100€+01 &.*'"0E+01 5.0006+01 1.0006+02 5.0006+02 1.0006+03 1.5006+03 2.0006+03 5.000E+03
SE(t): 9.V17E«CY 9.178E+01 (PBE+01  9.216E+01 9.315E+01 1,.0116+02 1.0956+02 1.1586+02 1.2236+02 7.9126+02
M(t): 9.117E-01 9.1786-01 9.198E-01 9©.216E-01 9.3156-01 1.011E+00 1.0956+00 1.1586+00 1.2236+00 7.9126+00
OMaximum TOOSE(t): 7.9126+02 mrem/yr @t t = 5.0006+03 years
TRESRAD, version 5.41 T Limit = 0.5 yesr 03/29/95 10:43 Page 12
Sumary : Site X, West Pile, Covered File: SITEX-2.DAT
Total Pose Contributions TDOSE(i p,t) for Individusl Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Jose At t = 0,0006+00 years
0 Water Independent Pathways (lrv alation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAGALANAAAAALE BAGALALAMAAANAAE AAANANOAAGASANAL AANNAAAAAAAALANE BAAANAAAAANAAAAD AABALAAAAALAAAAS HAALALEAAAE
Nuclide mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. wrem/yr fract. mrem/yr frect. mrem/yr f
AO84080 BAMMGAMAD PAAARL  LOALLAALE BAMLAL  HOANGAONS AANEAL BOAMLNAAL AOGAAL HAOANALAL GALLAS HOANLAAAL AAAL bAAGAMS &
Pa-231 1.114E-09 0.0000 0.000€+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000€+00 0
Pb-210 6.107€-14 0.0000 0.0006+0C 0.0000 0.0006+00 0.00CO 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000€+00 0
Ra-226 3.7826-05 0.0000 0.0006+00 0.0000 ©.117€+01 1.0000 0.000£+00 0.0000 0.0006+00 0.0000 ©.000E+00 0.0000 0.000E+00 0
Re-228 1.712€-05 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 O0.0MO0E+00 0.0000 0.000E+00 0.0000 0©.000€+00 0.0000 0.0006+00 0
Th-228 1.222€-C3 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 ©.000E+00 O
Th-230 1.0286-20 0.0000 0.000€+00 0.0000 0.0006+00 0.0000 0©.000E+00 0.0000 0.0006+00 0,0000 0.000£+00 0.0000 0.000€+00 0
Th-232 8.327€-22 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000€+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000€+00 0
U234 1.743E-19 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0©.000€+00 0.0000 0.000£+00 0
U-238 4.4B3E-08 0.0000 0.0006+00 0.0000 0.000¢+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000€+00 0
CLECPOP 2EOELLTEr LERLEE PEcELeerE eee ececeeee eeeeet e cee eeceee eceeteece eoee ereceeees eceseee  eeceeecer ¢
Totel 1.277€-03 0.0000 0.0006+00 0.0000 9.117€+01 1.0000 0.000€+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000£+00 0
0
Totel Dose Contributions TDOSE(!,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Totsl Dose At t = 0.0006+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALl Pathw
Ru SHH00AAAGA00A004 AALNAAL0ALAAAS00 AAALINDALANALAAL HAAALLOAAALLLN00 RALLALLLL0LANAL B02ABADANANALGAA BAMAMASAANS
Kuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  mrem/yr fract. mrem/yr fract. mrem/yr f
2008608 AAAAGAALE AOAAAS  AOLLLLAND HOLABE BAAARAAAL HOABAE  LASAAANAL B0A6AL  BAALAMANG BADAAS AALAAGALS H0ANAA  BBALANEAG #
Pe-231 0.0006+00 0.0000 0.0006+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.114E-09 0
Pb-210 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 O0.0006+00 0.0000 6.107€-14 0



Ra-226 0.000E+00 0.0000
ka-228 0.000£+00 0.0000
Th=""%  0.000€+00 0.0000

1
U-234
u-238

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Total

0.000€+00 0.0000

0.000E+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
SossasE i

eeeeceere
0.000£+00 0.0000

0.000€+00 ©.0000

0*Sum of sll water independent and dependent pathways.
1RESRAD, version 5,41

Summary

R®adio-

Nuclide mrem/yr

Totel Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Ground
LR YT TYYYYY TYY YT
fract.

ELET T T LT T FY Y Y PRy YYY Y YY

Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234

u-238

2.311€-08 0.0000
2.8126-14 0.0000
4. 1156-05 0.0000
4&.778£-05 0.0000
1.749€-08 0.0000
7.554€-07 0.0000
1.291€-03 0.0000
1.057€-10 0.0000
5.0466E-08 0.0000

Tot+!

o

Radio-

Nuclide mrem/yr

1.381€-03 0.0200

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

wWater
b6a088A800600440
fract.

BO26AMS BABAAGIAL BAABIS

Pa-231
Pb-210
Ra-226
Ra-228
Th-228
T™h-230
Th-232
U-234

U-238

ceceeee cesteeeee o
0.000€+00 0.0000

Total

0.000E+00 0.00C )
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

oo

T Limit = 0.5 year
Site X, West Pile, Covered

03/29/95

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.00GE+00 0.0000
0.000€+00 0.0000

A bl al i 2

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Fowes X &

0.000€+00 0.0000

10:«3 Page 13
File: SITEX-2.DAT

0.000€+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 3 100£+01 years
Water Independent Pathways (Inhaleation excludes radon)

Inhalation
6088668800008000
mrem/yr fract.
640604006 AbAAG
0.000€+00 0.0000
0.000€+00 0.0000C
0.J00€E+00 0.0000C
0.000&+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Radon
66866666008406480
mrem/yr fract.
b088080406 bAdbAS
0.000€+00 0.0000
0.000€+00 0.0000
9.0136+01 0.9820
0.000€+00 0.0000
0.000€+00 U.0000
1.655€+00 0.0180
0.000€+00 0.0000
2.316€-04 0.0000
6.780€-09 0.0000
eeeceeeeee ceeece
9.178€+01 1.0000

Plant
6000400080804406
mrem/yr fract.
84868840 AdAS
0.000€+N0 0,0000
0 NOOE+00 0.0000
0.000€+00 0.0000
0.000€E+00 0,0000
0.000€e+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

b i

Meat
0864604044004066
mrem/yr fract,
066488464 sadALE
0.000€+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

AR il m ik il

0.000€+00 0.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 3.1006+01 years
Water Dependent Pathways

Figsh
[STTTTITYETEETET]
mrem/yr fract,
GA006A080 AhABAA
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000

AAS A a L Ll Ll

Radon
badasnanassaridas
mrem/yr fract.
640884608 AbbAAL
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000

ee eeecee

e

0.000€+00 0.0000

0.000€+00 0.0000

O*Sum of all water independent and dependent pethways.

TRESRAD,

version 5.41

T Limit = 0.5 year

Summary : Site X, West Pile, Covered

Radio-
N

a

p.".u
Pb-210
Ra-226
Re-228
Th-220

Total Dose Contributions TDOSE(i,p,t) for Individusl Redionuc|ides (1) and

Ground
00840848800000008
mrem/yr fract.
[TTTTYTYE R FRTEY]
2.779¢-08 0.0000
2.189€-14 0,0000
4.228E-05 0.0000
1.471€-05 0.0000
4. 78&E-10 0.0000

03/29/95

Plant
Adba808880008004
mrem/yr fract,
44 hAA0AS SbbbAS
0 I1COE+00 0.0000
0. 00DE+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+0C 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

Meat
[LLIEEYFTETTYYIT]
mrem/yr fract.
806686854 68060
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

i Y Bk o s

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

9. 117€+01 1
1.7126-05 0
1.2226-03 0
1.028£-20 0
8.327€-22 0
1.1436-19 0
4. 4B3E-08 ©

L e .

eceeercee oe
0.000€+00 0.0000

Pathways (p)

Milk
b484b660404000008
mrem/yr fract.
604844544 basdas
0.000E+00 0.0000
0.0uJE+00 0.0000
0.000€+C0 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+0C 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.C0CE+00 0.0000

Pathways (p)

Milk
B8868650804000848
mrem/yr fract.
868666464 S6abES
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+00 00,0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
ey - S

eceeeeece
0.000€+00 0.0000

10:43 Page 14
File: SITEX-2.DAT

0.000€+00 0,0000

As mrem/yr and fraction of Total Dose At t = & 100E+01 years
wWater Independent Pathways (Inhalation excludes radon)

Inhalation

Radon

Plant

8008008088000500 #500a00008a800a8 adodasasassassian

mre r fract,
adadsnasn dasbas
0.000€+00 0.0000
0.000€+00 0.0000
0.GO0E+00 0.0000
0.000€+00 0.2000
0.000€+00 0.0000

mrem/yr fract.
da8shads Badaze
0.000€+00 0.0000
0.000€+00 0.0000
8.979€+01 0.9762
0.000€+00 0.0000
0.000€+00 0.0000

nrem/yr fract,
8304846448 Abasde
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+G0 0.0000

Meat
d8488680000800080
mrem/yr fract.
bddaasadas saadde
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+0C 0.0000

0.000€+00 0.0000

Pathwavs (p)

Milk
dhasdssbbansasag
mrem/yr fract.
bhbosbads Babsha
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000

9.117€+01 1

Soil
bahababb800
mrem/yr f
48486040 0
0.000E+00 O
0.000€+00 0
0.000E+00 ©
0.000€+00 0
0.000E+00 ©
0.000€+00 O
0.000€+00 0
0.000£+00 0
0.000€+00 0

0.000€+00 0

ALl Pathw
68464868000
mren/yr f
8460864640 &
2.3M1E-G. O
2..126-14 0
9.013€+01 ©
& . T7BE-05 O
1.749€-08 0
1.655€+00 0
1.291€-03 0
2.316E-04 0
5.724-08 0
ceceveeee ¢
9.178E+01 1

Soil
bhnasbabbas
mrem/yr f
440068446 &
0.000E+00 0
0.000€+00 O
0.000€+00 0
0.000E+00 ©
0.000€+00 ©



Totsl

0

0
kadio-
Nuc | ide
0640644
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-254
U-238
eeeeeer
Total

1.416€-03 0.000C

0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
eceececee eeecer
0.000€+00 ©.0000

2.187€+00 0.0238
0.002€+00 0.0000
4.051€-04 0.0000
1.570€-08 0.0000
9.1986+01 1.0000

0.000€+00 C.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.U00E+00 0.0000

"y &

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

i e & 2 2 b i ae

0.000€+00 0.0000

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
eceseeeee ceecee

0.000€+00 0.0000 0.000€+00 0.000C

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc|ides (1) and Pathweys (p)
As mrem/yr arndd Fraction of Total Dose At t = & 100E+01 years

Water
A048606006080006
mrem/yr frect.
466464640480 888444
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
reeeceere ceeeee
0.000€+00 0.0000

ish
4846b600480480004
mrem/yr fract,
884660066 6884888
0.000€+00 ©.0000
0.000€+00 0.0000
0.000g+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 ©,0000
0.000€E+u0 C.0000
0.000E+00 0.0000
eceececee eeeeee
0.000€+00 0,0000

E

mrem/yr frect.
6604484046 b6M464
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.0C0€+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.0C0E+00 0.0000

b &

mrem/yr

i
3

8

]
THIHT

8

. .

i
» 888888

:

dbaiai it s

0.000€+00 0.0000

0*Sum of all water independent and dependent pathways.

i

0.000€+

Keat

E

mrem/yr fract.
668868084 b080AS

0.000€+00 0.0000

Milk
bodaasbsss
mrem/yr

E

fract.

;
:

8

T
88

+*

.

g
T

+ o+
88

5888
88

+
o
o

*

0.000€+00 O
0.000€+00 O
0.000€+00 0
0.000€+00 O
teececeee ¢
0.000€+00 0

All Pathw

A Al a2 o

;

0.000€+00 O.

03/29/9% 10:43 Page 15

File: SITEX-2.DAT

TRESRAD, version 5.41 T Limit = 0.5 year
Summary : Site X, West Pile, Covered

0

Radio-
Nucl ide
baadass
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234

Radio-
Nucl ide
abLbsas
Pa-251
Pb-210
Ra-226
Ra-228
"

1
Th-¢a
u-234
u-238
eeeccee
Total

Yotel Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 5, 000€+01 years
water independent Pathwa, : ('"halation excludes radon)

badabsbbbossabss
mrem/yr fract,
808884048 Baddbe

Inhalation
68400844006064056
mrem/yr fract.
LYY LT T FPYYYY
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0,0000
0.0U0E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
eceeecece eeeeee
0.000€+00 0.0000

R adon
fadbsbanasssasae
mrem/yr fract,
basbadads daddse
0.000€+00 0.0000
0.000€+00 0.0000
8.949€+01 0.9711
0.000e+00 0.0000
0.000€+00 0.0000
2.665€+00 0.0289
0.000€+00 0.0000
6.026€-04 0.0000
2.B48E-08 0.0000

Plant
b40688600A000040
mrem/yr fract,
068800046 bbdads
.000€+00 0.0000
.000E+00 0.0000
. 100E«00 00,0001
."J0€+00 0.0000
.U0OE+00 0.0000
.000E+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
0.000€+00 0.0000

EALY LuLuss

oo o0oo0o oo

Ad

Meat
babsdbbbaabab00
mrem/yr fract,
bbaddands badsas
0.000€+00 0,0000
0.000€+00 ©.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

At s s ey

eeeeeeve ooy

9.216E+01 1,0000

0.000€+00 0.0000

0.000€+00 0.0000

Wilk
0080ALO0AEOAAAME
mrem/yr fract,
b08664844 bbddas
0.000€+00 0,0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
ecereceee peceee
0.000€+00 ©.0000

Totel Dose Contributions TDOSE(i,p,t) for Individual Radion|ides (i) end Pathweys (p)
As mrem/yr ardd Fraction of Totel Dose At t = 5. 000E+0) years
water Dependent Pathways

Water
LYY LYY YTV YT YY YY)
mrem/yr fract,
CETTYY PY PR PR Y
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
0.0006+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
epeeceeee eceer?

Fish
YT YT YT YT YT Y]
mrem/yr fract,
8856060888 A28848
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+920 0.0000
0.000€+00 0.0000
0.0000

0.uU00€+00 0.0000

Radon
bhbdnbahsbashags
mrem/yr fract.
bhadsabb68 AbBMAS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
C.000E«00 0.0000
0.000€+00 0.0000
0 .000€+00 0.0000

i

Plent
baALASALANAALANS
mrem/yr fract,
B40088640 HbbbAS
0.000€+00 0.0000
0.000€+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000€+0C 0.0000
.000€+00 0.0000
.000€+00 0.0000
.000€+00 0.0000
.000E+00 0.0000
ce eee eceeee

cooocooooOo

o

ee

0.000€+00 0.0000

0.000€+00 0.0000

Meat
GahbbabasasabbsS
mrem/yr fract.
208004544 bbdAAS
0.000€+00 0.C000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Milk
bbbhabbbsbasshbbse
mrem/yr fract.
0A6468444 a868MS
C.0N0E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

2 A e A

Soil
(LT IYY Y
mrem/yr f
840864468 4
0.000€+0C 0
0.000€+00 0
0.000€+00 0
0.000€+00 ©
0.000€+00 0
0.0C2€+00 0
0.000€+00 O
0.000€+00 0
0.000€E+00 ©
eeeeceeee ¢
0.0005+00 ©

ALl Pathw
66666646600
mrem/yr
LLYYTEETT]
3.140€-08
1.748E- 14
8. 949E+01
5.091€-06
1.877€-11
2.665€+00
1.399¢-03
6.026€ - 04
8.273€-08

Ak A Xa

eececeeee eecece
0.000E+00 0.0000

0.000€+00 0.0000

9.216E+01

- O D0 000000 -



U*Sum of all water independent and dependent pethweys.

TRESRAD ,

Summary

0
0

Radio-
Nucl ide
bhabsas
Pa-231
Pb-210
Re-226
Ro-228
Th-228
Th-230
Th-232
U-234
u-238
eceeeeee
Total

0
0

Radio-
Muc | ide
LITYTYYY
Pa-2%1
pr

Re
Ra-228
Th-228
Th-230
Th-232
u-234
u-238
ceceeee
Total

version 5.41

T

Limit = G.5 year
Site X, West Pile, Covered

03/29/95
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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+02 years
Water |ndependent Pathways (Inhalation excludes radon)

Ground
44686000500000480
mrem/yr fract,
600486000 saBbAL

eceececee eeveee
1.644E-03 0,0000

Total Dose Contributions TDOSE(i,p,t) for Individuasl Redionuc!ides (i) and

Water
80560040800000688
mrem/yr fract.
LTI Y YT YT YYY)
0.000£+00 0.0000
0.000€+00 0.000n
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.000C
0.000€+00 0,0000
0.000€+00 0.0000
0.000€+00 0.0000
eceeeeeee eceee
0.000€+00 0,000C

Inhalation
664666008404 0000
mrem/yr fract,
666680046 bbAbAS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.000C
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000t 00 0.0000

Radon

bhadassbasanasag
mrem/yr fract.
b88648080 K0AbA0
0.000€+00 0.0000
0.000€+00 0.0000
8.7B4E+07 0.9430
0.000E+00 0.0000
0.000€+00 0.0000
5.307€+00 0.0570
0.000€+00 0.0000
2.4126-03 0.0000
2.286E-07 0.0000

R

Plant

bdsasadbanddsand
mrem/yr fract.
688488060 ssbdbe
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.000
0.000€+00 0.00C

Peeee

Rabas s
9.315€+01 1,0000

0.00Cc+30C 0.0000

Meat

bhbdasadbaasasal
mrem/yr fract.
[TTYTTTTY O FEETT)
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 G.0000
0.000£+00 0.0000
¢ ""0E+00 0.0000

£+00 0.0000

ceeer peceee
0.000€<00 0.0000

As mrem/yr and Froction of Totel Dose At t = 1,0006+0f years
wWater Dependent Pathways

Fish
b86668406A068440
mrem/yr fract.
S64880848 HabLAS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00
0.000¢+00
0.000€+00
0.000€+00 O
0.000€+00 0.
0.000E+00 0
eeeeeeeee
0.J00€+00 0.0000

1

R adon
6886888000080046
mrem/yr fract,
B66046040 h4AGAS
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
C.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
0.000€+00 ©.0000
CLE._2PLEe L _etee
0.000€+00 0.0000

0*Sum of all water independent and dependent pathways.
TRESRAD, version 5.41
Summary : Site X, West Pile, Covered

2
0

Redio-
Nucl ide
sadsbde
Fe-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-*
el .¢
Total

Total Dose Contributions TDOSE(i,p,t) for Individus! Radionuclides (i) and

Ground
L YT YYYYYY YY)
mrem/yr fract.
b40A8MAGHE LbdES
2.627€-07 0.0000
2.253€-19 0.0000
1.473E-04 0.0000
4.611€-29 0.0000
0.000€+00 0.0000
5.009€-05 0.0000
4.3336-03 0.0000
1.183£-07 0.0000
5.017-07 0.0000

T

Limit = 0.5 yeer

03/29/95

Plant
b688466448/ b8
mrem/yr -
6884660648 . .
0.000€+00 0
0.000E+0" 0
0.000€+00 0
0.000€+00 0O,
0
0

&

0.000€+00
0.000€+U0
0.000E+00
0.000€E+00
0.000€+00
eeeeeeee
0.000€+00 0.0000
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Meat
LT LYY YYYYYYYY)
mrem/yr fract,
648800408 dabhse
0.000€+00 0.000C
0.000€+00 ©.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.n070
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
eeeeveece evecer
0.000€+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 5.0006+02 years
Water Independent Pathways (inhaletion excludes radon)

Inhalation
60484400080 00008
mrem/yr fract.
LYY YT YY R YYYYYY
0.000€+00 0.0000
0.090€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Al b A i o ek &

eeececeet eeceee
«.531€-03 0.0000

Total Dose Contributions TDOSE(i,p,t) for !ndividual Redionuc!ides

0.000€+00 0.0000

¥ adon
1406800060008000
mrem/yr fract.
(LT TTY Y Y VR YYTYYY
0.000€+00 0.0000
0.000€+00 0.0000
7.541€+01 0.7457
0.000€+00 00,0000
0.000€+00 0.0000
2.565€+01 0.2536
0.000€+00 0.0000
6.056€-02 0.0006
2.925€-05 0.0000
eeceeceece eeveee
1.011€+02 1.0000

Plant
L T TP Y Y Y Y Y Y YY)
wrem/yr fract.
840688084 BbAKS
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+0C 0.0000
0.000€+00 0.0000
0 000E+00 0.0000
eeeccecee eceeee
0.000€+09 0,0000

Mot
b608860666060406
mrem/yr fract.
S60640000 GAAALS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
eeeceeceee eceeee
0.000€E+00 0.0000

As mrem/yr and Fraction of /o tal Dose At t = 5, 0006+02 yesrs

Milk

bbanababdbanssnss
mres/yr fract.
684858000 dbhbhé
0.000€+00 ©.,0000
0.000€+00 0.00U0
0.000€+00 0.0600
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+P0 0.0000
0.005c+00 0.0000
0.000e+00 0.0000
0.000€E+00 0.0000
0.000E+00 0.0000

Pathways (p)

Milk
ARBLALAAL0408040
mrem/yr fract.
£66686864 666640
0.000€+00 0.0600
2.0{ E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+20 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000g+0Nn 0.0000
0.000e+00 0.0000
seeeeeree ceecee
0.000£+00 0.0000

Pathweys (p)

Milk
YT T YT YYYYY YY)
mrem/yr fract.
LYY TP YT Yy XYY YY)
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.0%0€E+00 0.0000
0.000€+00 C,0000
0.0L0E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
ececeeeee ececeer
C.000€+00 0.0000

(1) and Pathweys (p)

Soil
bashbbaAbE
mrem/yr f
004000A886 ¢
u.000E+00 0
0.000£+00 0
0.000£+00 0
0.000€+00 0
0.000€+00 0
0.000E+00 ©
0.000€+00 ©
0.000¢
0.000¢

88

o co

=]
3

.D00E +

ALl Pathe

5.307€+00 0
1.591€-03 0
2.4126-03 0O
2.943€-07 0
eeeeceeee ¢
9.3158+01 1

soil
hbbbbbbbbas
mrem'yr
6686666566 &
0.U00E+00 0
N.000E~00 0
0.000€+00 O
©.000€+00 ©
0.000€+00 0
0.0006+00 O
0.000E+00 ©
0.000€+00 0
0.000€+00 0
eeecceeee ¢
0.CO0E+00 O



Ract -
>

'
Pa-251
Pb-210
Ra-226
Ra- 228
Th-228
Th-230
Th-232
u-234
u-238

Total
0*Sum of
IRESRAD,

Summary

Water
L LT Y Y Y YTy Yy YY)
mrem/yr frect,
b6bhb6660 4b66AS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 ©.0000
ceeeeeeee teteee
0.000€+00 0.0000

Fish
bhsbbdossnabasae
mrem/yr fract,

80880880 bbbABE
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

0.000E+00 0.0000
0.000€+90 0.0000
seeeceeer eé\ doe
0.000€+00 0.0000

water Dependent Pathways

Radon
ahbhobbbanbAAAAe
mrem/yr frect.
Abababbes HOBLAL
0.000€+00 0.0000
0.000€ +00 0.0000
0.000€+00 §.0000
0.000€+00 0. J00p
0.000%+00 J.0G000
0.000€+00 0.0000
¢ .000£+00 0.0000
0.00QE+00 0.0000
0.000€+00 0.0000
eecereeee eceeee
0.000E+00 00,0000

6l weter independent and dependent pathusys .

Version 5.41

T Limit = 0.5 yeer

: Site X, wWest "ile, Covered

03/29/95

Plant
bahbdddbabasasan
mrem/yr fract.
bbhbabbhs Abbbhe
0.000€+00 0.0000
0.000€+00 0.0000
Q.CODE+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.0H0E+0G 0.0000
0.0006+00 G.0000
C.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
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Meat
Ghababbasssabads
mresn; yr fract.
bohbsAs6S AbbasA
0.000€+00 0.000¢
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ¢.0000
0.000€+00 0,0000
0.000E+00 C.0000
0.000E+00 0.0000
). 660E+00 0.0000
eeereveer eeceve
0.000€+00 0.0000

Total Dose “ontrihutions TDOSE(i,p, t) for Individus! Redionuclides (i) and
As mrem/yr anc Fraction of Total Dcse At t = 1,0006+03 years
Water |wdepencient Pathweys (Inhalation excludes redon)

Grou!
BOAABOASB0ASLAN
mrem/yr fract.
648688860 LhbLEA
2.187€-05 9.0000
8.309¢-2% U.0000
5.7336-04 0,0000
0.000€+00 0.0000
7.000€+00 0.0000
4.5526-04 0.0000
1.522€-02 0.Q001
2.249¢-06 0.0000
2.0326-06 0.0000

prr Ty e

inha ation
bobbasbsoRbLAAAS
mrem/yr fract,
SONBABASS bbb
0.000€+00 0,0000
0.000€E+00 0, 0000
U.000E+0U 0.0000
0.000E+00 0.0000
0.000€+"0 0.00060
0.000€+00 0.0000
J.00C€+00 0.0000
0.000E«00 0.0000
().000€+00 0.0000

roeee ececee

fores

Fadio-
Nuc | i e
EETYYTY)
Pa-251
Pb-210
Re-226
Re 228
Th-228
Th-230
Th-232
U-23%
u-238

Total
*Sum of
HESRAD,
S

Radio-

1.625€-02 0.0001

Total Dose Contributions TDOSE(!,p,t) for tndiv ual Radionue | ides

Water
bobaLAMBAAGAGALS
mrem/yr fract
840004804 HbbOGA
0.000€+00 ©.0000
0. 000€+00 ©.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
3.05%-08 0,0000
4. 649 -05 0.0000
7.575€-11 0.0000
3.773e-11 0.0000
eceeeedoe poroet
4.6526-05 0.0000

0.000£+00 0.0000

W adon
Abhoab0400A8MIAS
mean/yr  frect,
860684448 AbGhAS
0.000E+00 0.0000
0.000€+00 0, 0000
6.089E+01 0,556
0.000E+00 0. 000U
0.000€+00 0,0000
5.834E+07 0.4418
0.N00E+00 0.0000
2.380¢-01 0.0022
€.361E-04 0,0000
reececrce eeecpe
1.095€+02 0.999%

Plant
A8088884850480848
nrem/yr fract,
hdbAdBAAE RALHAS
0.000€+~00 0.0000
;. 000¢ +00 0.0000
0.000€+00 0.C200
0.000E+00 0.0000
0.000€+0C 0.0000
0.000€+00 0.0000
0.000€+00 0,0000
0.000 (10 0.0000
0.000€+00 0.0000
eecerecle eeecee
0.000€+00 0.0000

Meat
BAsa0Mb8000848LS
mrem/yr frect.
686608688 Bas0E4
0.000E+00 0.0000
0.000€+00 0.0000
0.00NE+00 0.0000
©.000€+00 0.0000
0.000g+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0060
0.000e+00 0.00nC
0.000€+00 0.0000
PELELLELT ErOROE
0.000E+00 0,0000

(i) and

As mram/yr end Frection of Totel Dose At t = 1.00CE+03 years
Water Dependent Pathways

Fish
GARLABAAL. sbbba
mren/yr fract,
bAOALAAGH dbdabs
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 ©0.0000
0.000€+00 0.0000
0.000£+00 0.0000
2.30%-09 90,0000
3.405¢€-06 0.0000
1.249E-11 0,0000
4. 737-12 0.0000
eeceeecee eeevee
3.407€-06 0.0000

Radon
GadbannbbabbANGS
wmrem/yr frect.
Bhbnbasas bAdube
0.NCDE+DC 0.0000
0.000€+00 0.0000
0.000€+G0 0.C000
0.000€+0¢ 0.0000
0.000€+00 ©.0000
5.581€-11 0.0000
9.931€-09 0.0000
3.780€- 14 0.0000
5.327¢-12 0.0000
eeeeeecre péeeee
9.9906-09 0.0000

kL water independent and deperudent pathways.

version 5. .41

Limit = 0.5 yeer

* Site K, West Pile, Coverec

03729/95

Plant
babbbobboaddinsh
mrem/yr frect,
660800404 nbabbd
0.000€+00 0,0000
0.0C0€+00 0.0000
0.G00E«00 0.0000
0.00¢2+00 0,G00C
©.C00t+00 0.000C
1.816€-09 0.0000
2.773¢-06 0.0000
4.511¢-12 9.0000
2.258€-12 0.0000
ceeseeree eeceor
2.775E-L6 0.0000
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Hest
24kbbnbehbbnsNES
mrex/yr fract,
babosabES BAARES
0.000€+00 0.0000
0.000E+00 0.0000
0,000+00 0.0000
0.000€+00 0,0000
0.000€+00 0.0000
6.506E-11 0,0000
1.045€-07 0,0000
$.154€-13 0.0000
4. 495E-13 0.0000
eeeeresee teeece
1.048€ -07 0.0000

Milk
boasbbasedansase
mrem/vr frect.
485648060 40H6ER
0.000£+00 0.00G0
0.000€+00 ¢.0000
0.000E+0C 0.0000
0.000€+00 C.0000
0.000£+00 0.0000
0.000E+00 0.0000
0. 0006400 0.0000
0.000€+C0 0.0000
0.000£+00 0.0000
peeecvere eecere
0.000E«00 0.0000

Pathweys (p)

Milk
8AALAABANSABBAGSL
mrem/yr fract,
640440406 bbbbs4
J.0D00E+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+0C 0.0000
0.000€+00 0,0000
0.0006+00 0.0000
0.000€+00 0, 0000
0.000E+00 0.0000
0.000€+00 0,0000
eeceeesesr eceere
0.000€+00 ©.0000

Pathways (p)

Milk
L YT YT YY)
mrem/yr fract,
habhdnhes badbad
0.000€+00 0,0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
1.401€-11 0.0000
1.053£-07 0.0000
3.778€-13 0.0000
6.927€-13 0.0000
ececeecee eeeree
1.053€-07 0.p000

Totw! Dose Contributions TDOSE(i,p,t) for Individual Radionuc!ides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.5008+03 yesrs
Weter [nceperdent Pethways (Inhalatiwn excludes radon)

Groud

Iinhalation

Redon

Plant

Meat

Milk

All Pathw
PREYYYYYYYY)
mrem/yr 4
884484540 o
2.627€-07 0
2.25319 0
7.5618+01 0
LONVE-290
0.000g+00 0
2.5656+01 0
4&.5336-03 0
6.056£-02 0
2.956E-05 0
teseecees &
1.011E+02 1

Soil
b80085808H0
mrem/yr f
068484484
0.00D0E+00 O
0.000€+00 0
0.000€+00 0
0.000E+00 0
0.000€+00 O
0.0006+00 0
0.000€+00 0
0.000E+00 ©
0.000¢° .0 0
esceetiee &
0.000€+00 ©

ey
.?E
Sng

S50 S -,
FSERREE
$2R288

&

Soil

BOAMBAALAALANGAL  BOPALINALEAALASE SEAMAAARARANAN BANABAAOAAAGIAAE BE0ASA6AGANAAGAS BOSAMBAASSARARED LLTTTYTY TR



Nuclide mrem/y.

froet.

00hbBHD bAABLANES FAASNES

—ay

p»
K.
Ra- 228
Th-228
Th-250
Th-232
U-234

U-238

1.822¢-05 0.0000
0.000€+00 ©.0000
2.232e-03 0.0000
0.000E+00 0.0000
0.0006+00 0.0000
3.124€-03 0.0000
$.375€-02 0.0005
2.617€-05 0.0000
1.369€-05 0.0000

EPEVEED BOeeLREOL cooete

Totael

0
0
Radio-

Nuclide meem/yr

5.916€-02 0.000%

mrem/yr frect.
bhbabbrds Audbba
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+0C 0.0000
0.000€+00 0.0000
0.000€+00 0,0000
C.000€+00 ©.0000
0.00C:+00 0.0000
0.000€+00 0.0000
0.000¢+00 0.0000
eedececee peesee
0.000€ +00 11,0000

mrem/yr fract.
bbbsAAALL hadasb
0.000E+00 0.06000
0.000€+00 0.0000
4.BOY1E«DT 0.4147
0.000€+00 0.0000
0.000F+00 0.0000
6.7186+01 0.5803
0.000e+00 0.0000
5.199¢-01 0.004%
7.8726-0<¢ 0.0000
eececerar eeeced
1.15TE+02 O.9995

arem/yr  fract.
CA4BBALOE RabbAS
0.00CE+00 0.0000
0.0U0E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000¢+00 0.0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

mrem/yr fract.
664840080 LALAAA
0.000£+00 0.0000
0.000€+00 0.0000
0 .000E+00 ©.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.000U

e &

0.000€+00 0.0000

ceeece
0.000€+0C 0.0000

mrem/yr fract,
64000608 babbAs
0.000€+00 ©.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0C00
0.000E+00 0.0000
0.000€+0C 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+0C 0.0000

Total Dose Contributions TDOSEC(i,p,t) for Individuel Redionuclides (1) end Pathways (p)
As mrem/yr and Fraction of Yotal Dose At t = 1,500£403 year
wWater Deperdent Pathways

Water
baL6460ALDANAGAS

fract.

adabbdas bALMALAAL h0bbAS

Fa-231
Pb-210
Ra8-220
Re-228
Th-228
Th-230
Th-232
U-234
U 238
e

ge

S

TRESRAD,
Summary

Radio-

Nuclide mrem/yr

6.0N00E+00 0.0000
0.C00E+00 0.0000
0.000€+00 0.0000
0.000E+00 ©,0000
0.000€+00 0.0000
1.522€-07 0.0000
2.266E-64 0.0000
9.627€-10 0.0000
2.249€-10 0.0000

‘e eeecteeee ecteet

2.267¢-04 0.0000

Versior 5. 41

Figsh
[TTY Y YETVTTYEYYY
mrem/yr fract.
BAbabsAsE sbbass
0.000€+00 v.0000
0,.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
1.135€-08 0.0000
1.657€-05 0.0000
1.067E-10 0.0000
2.761€-11 0.0000
eeceeeree ececeee
1.A5£7-0% 0.0000

Radon
2O06ALABALNGASES
mrem/yr fract,
008880466 858088
0.000£+00 0.0000
0.000€+00 U, 0000
0.000€+00 0.000C
0.CQ0E+00 0.0000
0.000€+00 0.0000
1.206¢-09 0.0000
$.021€-08 0.0000
3.909€-12 0.0000
1.86%9-11 0.0000
eeeeeeeee epeces
5 1436-08 0.0000

o all water independent and dependent pathways.
T Limit = 0.5 year
$ice X, West Pile, Covered

03/29/9%

Plant
LY T TYYYYYYY]
mrem/yr fract.
LYYV Y VT Y FYFYY
0.000€+00 {.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
9.063E-09 0.0000
1.352€-05 ©.0000
5.731€-11 0.0000
1.345€6-11 0.0000
eeceepeee eeeeee
1.38%5-°5 0.0000
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Meat
4884ba0daba0G0AS
orem/yr fract.
d66400844 basada
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€E+00 ©.0000
0.000€+00 0.0000
2.949F-10 0.0000
$.172¢-07 0.0000
3.675E-12 0.0000
2.544E-12 0.0000
eeeeceeee eeceee
$.175€-07 0.0000

Milk
bahbbbbabaabaLAS
mrem/yr fract.
vbbsabbse babass
0.000€+00 0,0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.000"
0.000€+00 0.0000
2.2%36-10 0,0000
5.3136-07 0.0000
2.632¢6-12 0,0000
3.8956-12 0.0000

mrenyr f
baboAsans ¢
0.000£+00 0
0.000E+00 0
0.000€+00 O
0.000E+00 0
0.000E+00 0
0.000E+00 O
0.000£+00 0
0.000£+00 0
0.000€+00 0
eeeeeseer €
0.000€+00 0

ALl Pathw
[TEYETY YT ET
mrem/yr f
bbbbbbans b
1.8226-05 0
0.000E+00 ©
6.801E+01 O
0.000€+00 0
0.000E+00 0
6.719€+01 0
5.401€-02 0
5.199¢-01 ©
8.009€-04 0

cececcece eeecece
5.315¢-07 0.0000

Total Zose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) end Pathways (p)
As mren/yr end Fraction of Total Dose At t = 2.0006+03 years
water Inoependent Pathways (Inslation excludes redon)

Ground
basAMAMARANLGLAN
frect.

bassAAS BabAbAAAL AABASH

Fa-231
Pb-210
Re-226
Ra-228
Th-228
Th-230
™-232
U-23

u-238

sceseer ceeecttee

Total

1.518E-0« 0.0000
0.000€+00 0.0000
8.691€-03 0.0001
0.CO0E+00 0.0000
0.000E+00 0.0000
1.918¢-02 0.0002
1.915€-01 0.00%6
2.060€ -04 0.0000
§.232¢-05 0.0000

e

inhalation

Radon

F oant

Meat

60hA8AL0AELAOAD H808AARAAANAGAAS BOANSAI0AAEAE ABAASELBLANAAANS

mrem/yr fract.
06808080 BoBAAS
0.000€+ -2 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
C.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Aad sl h A is EAL Al

mrem/yr fract.
BAL040880 L8ALAD
0.000€+00 0.0000
0.000€+00 ©.0000
3.7TTE«0Y 0.3090
0.000€+00 0.0000
0.000£+00 0.0000
8.5376+01 0.6819
0.000€:00 0.0000
8.956E-01 0.0073
1.845%E-03 0.0000

Ak AAs &aab

mrem/yt fract,
8648646046 ehbALS
0.000€+50 0.0000
0.000€+00 0.0000
0.000€+00 0.0009
0.000€+00 0.0000
0,000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.000C
0.000€+00 0.0000
0.000E+U0 0.0000

2.198E-01 G.DO18

0.000€+00 0,0000

1.220€+02 0.9982

ecovecese secnee
0.000€+00 ©.0000

mrem/yr fract.
[LELTE YT T YYY YY)
0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0020
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000
ereteetot eeecee
0.000€+00 0.0000

Milk
bbbb806LANBAAMAS
mrem/yr fract,
680868400 440448
0.000£+00 ©.0000
0.000€+00 00,0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
eeeceeeee eeteee
0.000€+00 ©.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Totsl Dose At t = 2 000E+03 years
water Dependent Pathways

water
basadabassaALAAS
mrem/yr fracy.

Budpode LANALANE DasdA0
Pe-231
Pb-210
Re- 226
Rao-228

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

Fish
hbbdadAAAAAGAABAS
mrem/yr fract.
b06886040 babaAS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Radon
dnanababaananase
mrem/yr fract,
BOADALSED bdnédS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Plant
daasadansdasssds
mrem/yr fract,
608880848 AMNIAS
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

Meat
daddddassanasacs
wmram/yr fract,
danbabsas badass
0.000£+00 0.0000
0.000€+00 0.0000
Q.000E+00 0.0000
0.000€+00 0.0000

LAREY
taboanddadaassse
mrem/yr fract,
boosbakdd HbabAS
0.000€+0C 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 ©0.0000

sessbonie @
1.158€+02 1

Soill
eoahihAbAGS
mres/yr  f
6686088484 &
0.0 0E+00 0
0.CC:0E+00 ©
0.0XI0E+00 0
0.7)0£+00 0
0.(00E+00 0
0 /JODE+D0 ©
(. 000E+00 0
0 COOE+D0 O
¢ 000E+00 C
| pepotee &
1.000€+00 0

All Pathw
daddsboddas
mrem/yr f
badabands &
1.5186-04 0
0.000E+00 0
3.778E+01 0
0.000€+00 0



h-228
Th-230
™ ~*

L

0.000€+00 0.0000
2.531€-07 0.0000
3.627E-0k ©.0000
2.807€-C9 0.0000
5.134£-10 0,0000

Total

3.6306-04 0.0000

0.000E+00 0.0000
1.852€-08 0.0000
2.653E-05 0,0000
2.734E-1C 0.0000
6.070E-11 0.0000

" ot
2.655E-0% 0.0000

0 .000E+00 0.0000
3.571E-09 0.0000
8.003k-0€ 0.0000
2.090£-11 0,0000
3.853€-11 0.0000

Fyoreror ey ey

0.000€+00 0.0000
1.507¢-08 0.0000
2.164€-05 0.0000
1.671£-10 0.0000
3.070€-11 0.0000
SOESEOOEE Bibed

P

8.366€-08 0.0000

0*Sum of all Cater independent e cependent pathweys.

TRESRAD ,
Summery

]
0
Radio-

version 5.41
Site X, West Pi

T Limit : 0.5 yesr

le, Coverec

03/29/95

2.165€-05 0,0000
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0.000E+00 0.000C 0.000€+00 ©.0000
6.037€-10 0.0000 6.330€-10 0.0000
8.264E-07 0.0000 8.471€-07 0.0000
9.236E-12 0.0000 7.345€-12 0.0000
5.311€-12 0.0000 8.037¢-12 0.0000
S L ERTLT " RS S

8.270€-07 0.0000 8.4786-L7 0.0000

Totsl Dose Contributions TDOSE(i,p,t) for Individial Redionuclides (i) and Pethways (p)
As mrem/yr and fraction of Total Dose At t = 5.0006+03 years
Water [Independent Pathwaeys (Inhalation excludes radon)

Ground
LI T YT YYYYYYY VS

Nuclide mrem/yr frect,
6B88068 866666686 ALORAS

Pa-251
Pb-210
Re-226
Ka-228
Th-228
Th-230
T™h-232
U-234

u-238

5.482E+00 0.0064
0.000£+00 ©.0000
3.81%6+00 0.0048
0.000€+00 0.0000
0.000€ +00 0.0000
6.5436+01 0.0827
1.051E+02 0.1329
2.130€+00 0.0027
7.925€-01 0.0010

eeeeeee eenesdeee eeceee

Total
0

0
0
Radio-
Nucl ide
bassads
Pa-231
Pb-210
Ra-226
“a-228
Th-228
Th-230
Th-232
U-234
U-238
eeebeer
Total

0*Sum of ell water (ndependent and dependent
Vergsion 5.41 A\
Site X, West Pile, Covered

IRESRAD

Summary

OParent
(1)

adandée
Pa-231
Pe-231
P

op

ORa-cco
Ra-226
Ra-226

ORa-228
Ra-228

1.8086+02 0.2285

inhsletion
LYY T Y YT Y YT P Y]
mrem/yr frect.
YT Y T Y YYYYY)
7.4356+00 0.0124
0.000€+00 0.0000
7.526€-03 0.0000
0.000€6+00 0.0000
0.000€+00 0.0000
2.117+00 0.0027
9.7856+00 0.0124
9.289€-01 0.0012
7.9326-01 0.0010
2.347E+01 0.0297

Radon

4.619€+00 0.0058
2.614€-02 0.0000
eeeceeeee eeeece
1.575€+02 £.1991

Plant
babdbddsbanaatass
mrem/yr fract,
640456066 666680
5.1956+01 0.0657
0.000€+00 0.0000
8.2396+00 0.0104
0.000€+00 C.0000
0.000€+00 0.0000
1.407€+02 0.1778
7.574E+01 0.0957
5.7526+00 0.0073
1.207€+00 0.0015
eeececece eeecece
2.836E+02 0.3584

Meat Milk
06400008854040000 B685860608088040
mrem/yr fract., mrem/yr fract.
084006606 L8044640 bOAMCAEEE 646040
1.407€+01 C.0178 1.0526-01 0.0001
0.000€+00 0.0000 0.000¢+00 0.0000
4.292%-01 0.0005 &.889¢-01 0.0006
0.0007+00 0.0000 0.000E+00 0.0000
0.000£+00 0.0000 0.000£+00 0.0000
7.309€+00 0.0092 8.3296+00 0.0105
3.2206+00 0.0041 6.181E+00 0.0078
3.126E-01 0.0024 4.857¢-01 0.0006
7.6616-02 0.0001 2.155€-01 0.0003

Ml A Al ey " Fre Ty

0.000€+00 0
8.339€+01 0
1.919€-01 ©
8.9586-01 0
1.937€-03 ¢
eeeneeser ¢
1.223€+02 1

soil
LYY YT YYYET)
mrem/yr f
[TYYTEVYY
5.276E+00 ©
0.000E+00 ©
3.359€-01 0
0.000€+00 0
0.000€E+00 0
6.2126+00 0
4.00LE+00 0
4.327%-01 0
2.T34E-01 0

=

2.542E+01 0.0321 1.580€+01 0.0200

Tota! Dose Contributions TDOSE(i p,t) for Individual Radionusz|lides (i) end Pathways (p)
As mrem/yr and Fraction of Yotel "ose At t = 5, 000E+03 years
water Dependont Pathways

Water
LTY LYY YEY VY YTYY)
mrem/yr fract.
688500640 b66H40
B.0426+01 0,101
0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+C2 0.0000
2.994E-07 0.0000
3.536€-04 0.0000
1.689-08 0.0000
$.125€-09 0.0000
eerecceee eeeene
8.042E+01 0.1016

Branch
Fraction
[EYTTYTYY)
. D00E+00
.DO0E +00

Product
i
LETTYYYY
Pa-231 1
Ac-227 1

SOSR( j)

Pb-210 1
Ra-226 1
Pb-210 1
BDSR( )

Ra-228 1
Th-228 1

.D00E +00
. 000E +00
. DOOE +00

. DOOE +00
. 000E +00

Fish
LYY TR Y Y TYY Y
mrem/yr fract,
880408008 BbLAHE
7.962€-01 0.0010
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
2.004E-08 0.0000
2.592€-05 0.0000
1.492€-09 0.0000
5.372¢-10 0.0000
7.9626-01 0.0010

Limit = 0.5 year

Radon

LEY T Y Y P Y YT YY)
mrem/yr fract,
886408004 HbaBLS
0.000€+00 0.0000
0.000€+00 0.0n00
0.000€+00 0,0000
0.000€+90 0.0000
0.000€+00 0.0000
1.228£-08 0.0000
7.219€-08 0.0000
3.517€-10 0.0000
2.636E-10 0.0000
8.508¢-08 0.0000
pothusys .

03/29/95

Plant
ddbnrandsssidaas
mres/yr  fract.
bA4GABAL Ghdd0S
4.7T87€+00 0.0061
0.000€+00 0,0000
0.000€+70 0.,0000
0.000€+00 0.0000
0.000€+00 0.0000
1.787€-08 0.0000
2.391€-05 0.0000
1.007¢-09 0.0000
3.060€-10 0.0000
ecrenecee ceeree
4. 7B7E+00 0.0061
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Rilk
8860066400600 044
mrem/yr fract,
[LITEYY YV YYTLT]
3.137€-02 0.0000
0.000€+00 0.0000
0.9200€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
2.073€-09 0.0000
6.958£-07 0.0000
7.591€-11 0.0000
5.523€-11 0.0000
eeeceeree srtece
3.137-02 0.0000

Meat
b4b48bhcRAAAMAASE
mrem/yr fract,
644800680 b65846
2.029€+00 0.0026
0.000£+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
1.292€-09 0.0000
1.0126-06 0.0000
6.561€-11 0.0000
3.848E-11 0.0000

> eecees
2.029€+00 0.0026

:

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuc!ide Contributions Indicated

DSR(j,*)

(mrem/yr)/(pCi/g)

ceee e

1.6586+01 0

ALl Pathw
bebddbbasns
mrem/yr f
6848408408 &
1.7286+02 0
0.000€+00 0
2.160€+01 0
0.000€+00 ©
0.000€+00 0
3.724E+02 0
2.063€+02 1
1.4716+01 ©
3.3856+00 0
eceseeces ¢
7.9126+02 1

t= 0.0006+00 3,100€+01 4.1006+01 5.0006+01 1.J006+02 5.0006+02 1.0006+03 1.5006+03 2.000£+03 5.000€+0
68400086 BALAAGAAD 0A8BAANE 602A0AAAA HAOAAASS BO8LAALAG BAAAANAAS 60ABSANAS DANANASA B5SAAAAS
2.273E-10 2.606E-10 2.724€-10 2.834E-10 3.533E-10 2.061€-09 1.8686-08 1.6936-07 1.5356-06 1.866E+0
0.000E+00 &.455€-09 5.398E-09 6.125€-09 9.098E-09 5.1556-08 4. 277E-07 3.549€-06 2.944E-05 1.6606+0
2.273E-10 & .T16E-09 5.671E-09 6.409€-09 9.4526-09 5.3616-08 4 .464E-07 3.718E-06 3.098E-05 3.5266+0
2.908E-15 1.339€-15 1,042E-15 B.323E-16 2.382€-16 1.0736-20 3.957€-26 1.4606-31 5,384€-37 0.000€+0
5.8826+00 5.B15E+00 5.7936+00 5.7746+00 5.667E+00 &.B656+00 3.928E+00 3.09086400 2.4386+00 1.0208+0
0.000E+00 2.149€-15 2.649€-15 3,052E-15 4.892€-15 4. 639€-14 7.267€-13 1,1396-11 1.7B4E-10 3.7356-0
5.8826+00 5.8156+00 5.7936+00 5. 774E+00 5.667€+00 4.B65E+00 3.928£+00 3.0986+00 2.4386+00 1.394E+0
1.037€-06 2.757E-08 B.554E-09 2.984E-09 8,583 12 4.025€-32 0.0006+00 0.000€+00 0.000€+00 0.000¢+0
0.000€+00 2.868E-06 B.828E-07 3,056E-07 8.4196-10 2.7956-30 0.0006+00 0.000£+00 0.000€+00 0.000€+0




2.835€-30 0.0006+00 0.00UE+0N 0.000E+00 0.000E+0

eeeeeee CECLLEReE  UelEeceer | tecteceee eeteeel
*"At specific sctivity Limit

Summed¢ ' ose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuc!ide Soil Guidelines G(i,t) in pri/g
at tmin = time of minimum single radionuclide sotl guideline
arci ot tmex = time of maximum total doss = 5.0006+03 years

Onuclide Initial tmin DSR(i,tmin) G(1,tmin) DSR(i, tmax) G(i,tmax)
(1) pli/e (years) (pCi/g) (pCi/g)
2040048 AONSSAAEE 06ABLRASLARANAS BOALAGAMS H666A0RIA  L48ANBASS bABAMAGAS
Pa-231 4.900£+00 9. 000€+03 3.526E+01 2.836E<00 3.526€+01 2.R36E+00
Pb-210 2.100€+01 0.000€+00 2.908E-15 *7.4"1E+13 0.000€+00 *7,631E+13
Ra-226 1.550€+01 0.000€+00 5.882E+00 1.700€+01 1.394E+00 7.175€+01
Ra-228 1.650€+01 6.571 p 0.005 4.3906-05 2.278E+06 0.000c+00 *2.721E+14
Th-228 1.650€+01 0.000€+00 7.406E-05 1.350€+06 0.000E+00 *8.192E+14
Th-230 2.100€+01 5. 000€+1i3 1.773~01 S.639€+00 1 773E«01 5.639€+00
Th-232 1.650E<0Y 5.0008+03 1.250E+01 7.997E+00 1.250E+01 7.997E+00
U-234  2.100+01 $.000€+03 7.005€-01 1.42BE+02 7.005€-01 1.428E+02
v 2 150E+01 5.000€+03 1.8126-01 6.204E+02 1.6126-01 6.204E+02
¢ COLLLLPLE LOGr LELLELELLRPe CELECLCEE PeCEECer eececceee  eeeceeece

*AL specific activity Cimit
IRESRAD, Version 5.41 T Limit = 0.5 yesr 03/29/95 10:43 Page 24

Sumnary : Site X, West Pile, Covered File: SITEX-2.DAT

Ro-228 BDSR()) 1.037€-06 2.896E-06 8.9136-07 3.085€-07 8.504E-10
0Th-228 Th-228 1.000E+00 7.406E-05 1.060E-09 2.9016-11 1.1386-12 1.748£-20 0.000E+00 0.000€+00 0.000F+00 0.000€+00 0.000€+0
orr “™0 Th-230 1.000E+00 4.B9TE-22 6.568E-22 7.220E-22 7.B62E-22 1.262E-21 5.5T2E-20 1.628E-09 7.B03E-09 1.2456-08 1.683&6-0
Re-226 1.000€+00 0.000E+00 7.8796-02 1,0416-01 1.269€-01 2.527E-01 1,2216+00 2.3026+00 3.199€+00 3.9716+00 1.2936+0
) Pb-210 1.000€+00 0.000E+00 1.67BE-17 2.856E-17 &.159E-17 1.566E 16 1.079€-1¢ 5.S74E-12 6.086F 11 3, 725€-10 &.639¢+0
T™h-230 BOSR()) 4.B9TE-22 7.879€-02 1.041E-01 1.749€-01 2.527€-01 1.221€+00 2.3026+00 3.199€+00 3.971E+00 1.773E+0
07*-232 Th-232 1.000€+00 5. 047E-23 6.8506-23 7.559E-23 B.260E-23 1.3526-22 6.966E-21 2.405€-06 1.1586-05 1.856E-05 9.480€-0
Th-232 Re-228 1.000€+00 0.000E+00 ?.1236-06 1.181E-06 1.2236-06 1.450E-06 5 .564E-06 2.984E-05 1.5956-04 B.487E-04 7,260E+0
Th-232 Th-228 1.000€+00 0.000E+" 7.7116-05 B.111E-05 B8.355E-05 9.496E-05 2.5716-04 8.9326-04 3.1026-03 1.G77€-02 4.296E+0
Th °32 BOSR()) S.0LTE-23 7.B236-05 8.229E-05 B.ATTE-05 9. 6L1E-05 2.626E-04 9.254E-04 3.273E-03 1.163E-02 1.250€+0
0U-234  U-234  1.000€+00 5.6416-21 7.1516-21 7.8096-21 B.654E-21 1.313E-20 4.4S7E-19 3.650€-17 2.990E-15 2.449E-13 1.239¢-0
U-234  Th-230 1.000E+00 0.0006+00 1.8336-25 2.665€-25 3.527¢-25 1.1376-246 2.512E-22 1.660E-12 3.834E-11 1,214E-10 7.6936-0
U-234  Ra-226 1.000€+00 0.0006+00 1.103E-05 1 9296-05 2.8/00-05 1.149E-04 2.884E-03 1.138E-02 2.476E-02 4.266€-02 4.196€-C
U-234  Po-210 1.000E+00 0.0006+00 1.680€-21 3.862€-21 6.979€-21 5.680E-20 2.386E-17 2.789€-12 1.4426-11 3.020€-11 1.494E-0
U-234  BOSR()) S.GL1E-21 1.1036-05 1.929€-05 2.8706-05 1.1°9E-04 2.884E-03 1.1386-02 2.476E-02 4.266E-02 7.005€-0
0U-238 U-238  1.000€+00 2.1356-09 2.4036-0F 2.496E-09 2.583E-09 3.126E-09 1.436E-08 9.666E-08 6.504E-07 4. 376E-06 1.561€-0
U-238 U-234  1.000€+00 0.000E+00 6.272E-25 9.059€-25 1.196E-24 3.716E-24 6.3096-22 1.034E-19 1.272E-17 1.390E-15 1,765€-0
U-238  Th-230 1.000€+00 0.000E+00 8.039€-30 1,546E-29 2.504E-29 1.6086-28 1.778E-25 B.982E-15 7.3956-13 4. 2126-12 5.495€-0
U-238  Re-226 1.000€+00 0.000E+00 3.2296-10 7.474E-10 1.3566-09 1.0896-08 1.3936-06 1.124E-05 3.749€-05 8.786€-05 2.375¢-0
U-238 Pb-210 1.000€+00 0.0006+00 3.852E-26 1.1B6E-25 2.641E-25 4. 5SV1E-24 1.086E-20 1.088E-12 6.1206-12 1.263E-11 B.3%. -0
U-238 BOSR()) 2.135€6-09 2.725€-09 3.243E-09 3.9406-09 1.4016-08 1.407E-06 1.134E-05 3.814E-05 9.2236-05 1.6126-0
EELPEEC Perovel eeceeseee EELLLLEEL CELELRLLE PLLLLLERE ECOPPLLee © eeeccecee e ceee eeceecere ecec
Branch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRF()) = BRF(1)"BRF(2)* ... BRF(j).
The DSR includes contributions from associated (half-(ife 4 0.5 yr) deaughters.
TRESRAD, Version 5.41 T Limit = 0.5 year 0% 29/95 10:43 Page 23
Summary : Site X, West Pile, Covered File: SITEX-2.DAY
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr
ONuc | 1 de
b t= 0.000E+00 3.1006+01 4.1006+01 5.0006+01 1.000E+02 5.0006+02 1.000E+03 1.5006+03 2.0006+03 5.000€+
¢ 800660000  B0AA0ANBD  H6ANAAAAE  HANANANAS  BDDANLANE  ALAABLASS  HLAAAALNE  ADHAAALAA  HbAGAGGA  AAbbAAG
P, 6. T16E+10 2.120E+10 1. 763E+10  1.560€+10  1.05BE+10  1.B65E+09 2.2406+08 2.6906+07 3.22BE+06 2.836i+
Pb-210 7631413 *T_631E+13  *7 . A31E+13 T 6316413 *7.6316+13 *7 6316413 *7 . 631E+13 *7.6315+13 *7.6316+13 *7.831E+
Re-226 1.7006+01  1.7206+01 1. 726E+01  1.7326+01  1.765E+C. 2.055E+01 2.546E+01 3.2286+01 4. 1026+01 7. 175€+
Ra-228 9.641E+07  3.453E+07  1,1226+08 3.261E+08 1.176E+11 *2.721E+14 *2.T21E+V6 *2.T21E+14 *2.T21E+14 *2.721E+
Th-228 1.3506+06 9.436E+10 3. 44BE+12 B.789E+13 *B8.1°7E+14 *B.192E«16  *B.192E+14 *B.'02E+14 *B.192E+14 8. 1926+
Th-230 *2.0186+10 1.2696+03 ©.604E+02 7.BBIE+02 3.957E+02 B.187E~01 4. .344E+01 1. 126E+01 2.%180 ‘01 5.6396+
Th-232 *1.0926+05 *1.092605 *1,0926+05 *1.0926+05 *1.0926+05 *1.092E+05 1.081E+05 5.0556+04 6.597+03 7.997k+
U-234 *5. 2336409 9.069E+06 5.1BLE+06 3. 4856406 B.706E+0° 3. 468E+04  B.79VE+03  4.039E+03 2 344E«03 JBE+
J-238 *3 360E+05 *3.360E+05 *3.360t+05 *3.3606+05 *3.360E+05 *3.3606+05 *3.3606+05 *3.3606+05 *5 360E+05 6.204E+



Itdividus! Nuclide Dese Summed Over ALl Pathways
Parent Nuclide and Branch Fraction Indicated
o e Parent BRF(1) DOSE(),t), mrem/yr
) t= 0.0006+00 3.100€+01 & 100E+01 5.000€+01 1,00UE+02 5.0006+02 1.000€+03 1.5006+03 2.000€+03 5.000€+0

a. «b 8648686 habbGAAGGS 868606440 068860600 64ANAAAAS 400a0ABL BOGABAAAS bAGAAAGAS AABASALLS BAASMEAGE A0AB4ABAL baAbAMAS
-08 9.153E-08 8.298E-07 7.522E-06 9.144E+C

Pa-231 Pe-231 1.0006+00 1.114E-09 1.277€-09 1.335€6-09 1.3896-09 ' .731€-09 1.010€

Okc-227 Pe-231 1.000€+00 0.0006+00 2.1836-08 2.645¢-08 3.001E-08 4.458E-08 2.526€-07 2.0966-06 1.739E-05 1.4438-04 8. 134E+0

0Pb-210 Pb-210 1.000€+00 6.107E-14 2.8126-%6 2.189€-14 1.76BE-14 5.002E-15 2.253E-19 8.309€-25 0.000E+00 0.000£+C0 0.000€+0

Pb-210 Re-226 1.000€+0C 0.UOOE+QC 3.330€-14 4. 106€-14 & .7306-14 7.582E-14 7. 191€-13 1.127E-11 1.7656-10 2.765€-09 5.789€+C

Pb-210 1n-230 1.000€+00 0.000€+00 3.523E-1C 5.997E-16 8, 734E-16 3.288E-15 2.265€-13 1.170€-10 1.278E-09 7.823E-09 9.7426+0

Pb-210 U-234  1.CO0E+0O 0.000E+00 3.5296-20 & Y10E-20 1.466E-19 1.193E-18 5.0116-16 5.857€-11 3.029€-10 6.342E-10 3.137€+0
1 0 2

o /OE-26 5.545E6-24 9.473E-23 2.281€-19 2.284F <11 1.2B5€-10 2.653€-10 1.763&-0

.000E+00 8. ,89¢-25
JISSE-14 6.565E-14 B 411E-14 §.661E-13 2.097E-10 1.886€-09 1.149€-08 1,064E+0

Pb-210 Uu-238 .000€+00

Pk 0 8DOSE(j}: 6.107E-14 6.177E-14 6

OR~-226 R8-226 1.000E+00 9. 1T7E+01 9.0130+01 8.979E+01 8.949E+01 &.7B4E+01 7.541F+01 6.0896+0% 4.801E+01 3,778E+01 1.581€+0
Ra-226 Th-230 1.000€<00 0.000€+00 1.655€+00 2.187E+00 2.6656+00 5.307E+00 2.5656+01 & B34E+01 6.7198<01 8.3396+01 2.714E+0
Ra-22¢ U-234  1.000£+00 0.000E+00 2.316E 0« 4.07'E-04 6.026E-04 2.412E-03 6.056€-02 2.389€-01 5.199€ 01 8.9586-01 8.211E+0
Ra-226 U-238 1.0008~00 0.000€<70 6.780€-09 1.5706-08 2.8486-08 2.286€-07 2.925€-05 2.3616-04 7.873E-04 1.845€-03 4.98M-0
Ro-226 BDOSE()): 9. 117E+G, 9.778E+0Y 9.1PHE+01 9.2 '6E+01 9.3156+01 1.011E+02 1.095€+02 1.157€+02 1.221E+02 2.961E+0
ORa-228 Re-228 1.000€+00 1712605 &.5496-07 1 L11€-07 4.9235-08 1.416E-10 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000F+0
Ra-228 Th-232 1.000€+00 0.000€+00 1.853E-05 1.949€-05 2.0186-05 2.3936-05 9.147€-05 4.923E-04 2.631E-03 1.400€-92 1.198+0
Ra-228 BDOSE()): 1.7126-05 1.898E-05 1.963E-05 2.023E-05 2.3936-05 9.147€-05 4.9236-04 2.631E-03 1.4006-02 1.198€+0
0Th-228 Re-228 1.000E+00 0.000E+00 4.7536-05 1.457E-05 5.0426-06 '.3896-08 4.6116-29 0,000E+00 0.00CE+00 0.000€+00 0.000€+0
Th-228 Th-225 1,000€+00 1.2226-03 1.749€-08 4. 785E-10 1.877E-11 2.884€-19 0.000E+00 C.CO0E+00 0.20M"+00 0.000E+00 0.000E+0
Th-228 Th-232 1,000€+00 0.000E+00 1.2726-03 1.3386-03 1.378E-03 1.567E-03 4.2626-03 1.474€-02 5.1186-02 |.7746-01 7.089-0
Th-¢28 8DOSE()): 1.2226-03 1.3206-03 1.353€-03 1.384E-03 1.567-03 4.2626-03 1.474E-02 5. 1186-02 1.776E-01 7.0896+0
0Th-230 Th-230 1.000€+00 1.0.86-20 1.379€-20 1.516€-20 1.6516-20 2.6516-20 1.170E-18 3.4206-08 1.639€-07 2.615€-07 3 .535E+0
Th-230 U-234  1.000€+00 0.000E+00 3.849€-2¢ 5.597E-24 7.433E-24 2.387E-23 5.275E-21 3.4866-11 8.0516-10 2.549€-09 1.616€-0
Th-230 U-238 1.000E+00 0.000€+00 1.68RE-28 3.246E-28 5.2586-28 3.377€-27 3.734E-24 1.886E-13 1,5536-11 B.846E-11 1.154E-0
TR-230 BDOSE()): 1.028€-20 1.380€-20 1.517€-20 1.6526-20 2.6536-20 1.1756-18 35.423E-08 1.6475-07 2.6416-07 3.697E+0
0Th-232 Th-23"° 1.000E+00 8.327E-22 V. 150E-21 1.247-21 1,363E-21 2.231E-21 1.149E-19 3.968£-05 1.9106-04 3.0626-04 1.564E+0
W= U-236  1.000E+00 1.1436-19 1,5026-19 1.640€ 19 1.775E-19 2.758E-19 9.3596-18 7.6666-16 6.2796-14 5.143E-12 2.600F+0
. U-238  *.000€+00 0.000E+00 1.3°7E-23 1.902€-23 2.511€-23 7.804E-23 1.325€-20 2.1726-18 2.6706-16 2.9186-14 3.706€-0
U-. 8DOSE( )): 19638 %9 1.5026-19 1. 640E-19 1.776E-19 2.759E-19 9.3736-18 7.6888-16 6.306E-14 5. 172612 2.6398+0
0U-238  U-238  1.000€+00 64831 08 5.040E-08 5.2426-08 5.4256-08 6.564E-08 3.017€-07 2,0%0€-06 1.366€-05 9.1906-05 3.2796+0

eecesee @ vees ececeseee CELCLELLE CLLLLLLLE CROLELEOLE CECLETTEE LLCELLLEE CLACELOEE CELLRLEIE €6 - EL00E LLELLLELe Cleetted
BRFE(1) 1s the branch fraction of the parent muxlide.
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Summary : Site X, West "ile, Covered File: SITEX-2.DAY

Individual Nuciide Soii “oncentration
rirent Nuclide wnd Sranch Fraction Indiceted

ONuc |l ide Parent  BRF(i) S(j,t), pCi/g

(1 (i) ts 0.000€+00 3.1006+01 &.100€+01 5.0006+01 1.000€+02 5.0006+02 1,000€+03 1.5006+03 2.0006+03 5.0006+0
L2AA800 0AOA0AE AAAAALAAS GO0 168404 BB00056066 AAAAAAALA BASAANLGE 20SALANAA SAAAAANAL AAAAEBLLS BAAAAAAAL HLALAGAAS BHSSABAA
VOOE+00 &.894E+D0 & B92E+00 & .BY0E+00 4 .BBOE+00 &, 799E+00 4.700t+00 4.603E+00 &.SOBE+00 3.9786+0

Pa-231 Pa-231 1.000€+00 &

OAc+-227 Pa-231 1.000E+00 0.000E+00 3.069€+0" 3 5646400 3.8916+00 &.667E+U0 6. 7856+00 &.687E+00 &.5906+00 &.495¢+00 3.967F+0
0Pb-210 PB-210 1,000€+03 2.1006+01 8.006:+00 5,865E+00 4.4336+00 9.3586-01 3.6896-06 6.4826-13 1.1396-19 2.0016-26 0.000E+0
Pb-210 Re-226 1.000€+00 0.000€+00 9.4836+00 1.1006+01 1.2006+01 1. 418E+0° 1. 17BE+01 8. 7996+90 6.5586400 ¢ BOLE+D0 B 44BE-0
PD-210 Th-230 1.000%+«00 0.000€+00 1.003£-01 1.607E-01 2.215€-01 6.151E-01 3.710€+00 &, 6826+00 8.B883E+00 1.051E+07 1.422€+0
Pp-210 U-234  1.000£+00 0.000€+00 1.005€-05 2.1736-05 3.717F-05 2.2316-04 8.2088- 55 3.1906-02 6.7116-02 1.1086-01 4.578E-0
Pb-210 U-238  1.000€+00 0.000€+00 2.3036-10 6.670E-10 1.4%6£-09 1, 7726-08 3.7366-06 3.053E-05 9.941E-05 2.244E-04 2.573E-0
P-210 8S8(j): 2.100E+01 1,759€+01 1,.7036+01 1.665€+01 1.573E+01 1,.550E+01 1,550€+01 1.55.C+01 1.551E+01 1.552E+0
ORa-226 Re-226 1.000€+00 1.550E401 1.5226+01 1.513E¢01 1.505E+01 1.4626+01 1 1576401 8.6316+00 6.4640E+00 & .BOGE+00 B, 296 -
Ra-226 Th-230 1.000€+00 C.000E+00 2.794E-C1 3.685F-01 4. 482E-01 8.8326-01 | 934LE+00 6.852E+00 9.0126+00 1.061E+01 1.42ké+0
Ra-226 U-234 1.000E+00 ? O00E+00 3.911E-05 6.827€-05 1.014E-04 &, 014E-04 ©.2882-03 3.386E-02 ¢ 9736-02 1.1396-01 &4.623¢ -
Ra-726 U-238 1.000€+00 U.0006+00 1, 145E-09 2. 645609 4. 791E-09 3.805E-08 & .4B7E-06 3.346€-0% 1.0566-04 2.347E-0b 2.8167-0
~a-226 BS(j): 1.550€+01 1.550€+01 1.SSOE+01 1.550€+01 1.550€+01 1.551E+01 1.552E00 7 1.5526+01 1.593E+01 1.554E+0
JRa-228 Ra-228 Y OCT¥ Q0 1.6506+01 3.9526-01 1.1866-01 4. 014E-02 7.7642-05 1,.197€-25 0.0006+00 0.000€+00 0.0006+00 0.000E+0
Re-228 Th-232 1,000¢+00 0.000E+00 1.6108 .01 1.6386+01 1.645E+01 1.649E+01 1. 6496+01 1,.649E+01 1,.649E+01 1.649E+401 1.649E+0
Ry 88(j): 1.650E401 1 64PE+01 1. 64PE+01 1. 6496401 1.64PE401 1. 6496401 1, 64PE+01 1. 649F+01 1.6496+01 1.6496+0
on £:-228 1.000€+00 0.000E+00 5.915€-01 1.776€-01 6.0116-02 1.462E-04 1,.7936-25 0.0006+00 0.000E+00 J.000E+00 0.000€+0
Th-des 1h-228 1.000€+00 1.650E+01 2.186E-04 5 .835€-06 2.238£-07 3.0366-15 0.0006+00 C.000€+00 0.0006+0C 0.000€+00 0.000€+0
Th-228 Th-232 1.000€+00 0.000E+00 1.590€6+01 1.632E+01 1 64364071 1.649E+01 1.6496+01 1.6496+01 1, 6496401 1.6496401 1.6498+0
TH-228 8S(j)): 1,650€6+01 1.6506+01 1, 6496401 1. 649E+01 1, 6496401 1. 5498 +01 1.649E+01 1.649E+01 1.649E+401 1.649640
JTh-230 Th-230 *.000€+00 U.NADE«0Y 2.0996+401 2.099E+01 2,099E+01 2.098E+01 2.091E+01 2.0816+01 2.0726+01 2.063E+01 2.008E+0
Th-230 U-234  1.000E+00 §.000E+00 5.859€-03 7.749€-03 9.649€-03 1.8896-02 9.424E-02 1.879E-01 2.811E-01 3.736E-01 9.177¢-0



Th-230 U-238 1.000€+00
Th-230 88(j):
or * Th-232 1.000€+00

4 U-234 1.000€+00
L U-238  1.000€+00
U-234 85(j):

0u-238 u-238  1.000£+00
eeeecee rececee eeececese

0.000E+00 2.570E-07 4.494E-07 6.684E-07 2. 673606 6.6726-05 2.664E-06 5.9816-04 1.061€-03 6.555€-0
2.100€+01 2.700€+01 2.100E+0! 2.100€+01 2.1006+01 2.100€+01 2.100€+01 2.1006+01 2.100E+01 2.100E+0
1.650€+01 1.650£+01 1,650€+01 1.650€+01 1,650E+01 1.6506+01 1,650E+01 1.650€+01 1.650€+01 1.6506+0
2.100E+01 2.100E+01 2.100E+01 2.100E+01 2.099€+01 2.097€+01 2.094E+01 2.091€+01 2.088E+01 2.071€+0
0.000E+00 1.8426-03 2.4365-03 2.970E-03 5.9406-03 2.969€-02 5.933¢-02 8.8936-02 1.185€-01 2.950€-0
2.100€+01 2.100E+01 2.1006+01 2.100€+01 2.100E+01 2.100€+01 2.1006+01 2.100€+01 2.100€+01 2.100€+0
2.100E+01 2,100€+01 2.100€+01 2.100£+01 Z.100€+01 2. 100(001 8. 1005‘01 2.100€+01 2.100E+01 2.100€+0
eceeceeee & ceee ¢ eceeeeeee eceeceeece ee eee eeeccee eeceecere eeeecece

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

Long-term Human Health Effects for Off-site Resident - Site X

Approach

An assessment of possible future impacts to individuals residing off site 1s
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 fiom ground-
water baseflow. Possible receptor locatiuns are identified in the _roblem

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/l

4 mrem from all beta ana photon emitters

As with the on-site resident assessment, two situations are considered for
assessing tne 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 (1.e., no-action
alternative), and both piles after remedi tion (assuming the cover performs as
designed throughout the compliance perio¢ . The uncovered scenario 1s used to
look at the East pile in its present condition (i.e., no-action alternative),
and both piles a“‘er remediation if the ccver is assumed to no longer function
as designed. Where 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 1s 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 1s 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-23B+U-224+U-235 combined.



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), anaother separate analysis is carried out to estimate
concentrations within the creek from overland runoff.

Air

The computer code CAP88-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. CAPBS-PC uses a modified gaussian
plume equation to estimate the average dispersion oY 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 B0-90% of the West pile is covered, in its present condition. The
periphery of the pile is uncovered; therefore, it is conceivable for inh.lants
to be released from the pile in its current condition (1.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 unti] the covers become
significantly degraded. Significant releases of gases could occur anytime
once the cover begins to degrade. Impact. under either alternative 1s
expected to be comparable since they are ikely 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 pathvay) is assumed to be located 676
feet (206 m, northeast of the West pile, Jlong the property line. The
estimated prpulation within a 50 mile (8 .5 Km) radius is used to assesc
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



