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Appendix 3A: Equations Used in the Screening Calculations

The equationsthat were used for the screening level dose and risk estimates are provided in this Appendix.
Theexposure pathwaysrepresented by the equationswere sel ected to represent the expected dominant
routes of exposure for the Oak Ridge situation and to be adequate surrogates for pathwaysthat are not
explicitly included. For example, the equationsfor dose or risk from ingestion of contaminated beef are
intended as a surrogate for all meat consumption, including game.



TASK 4 REPORT
July 1999 Radionuclide Releases from X-10 to the Clinch River—
Page 3A-4 Equations Used in the Screening Calculations

Water Ingestion:

S‘REwater i Cwater@ Uwater@ chﬂ EF@ ED@ S:ing
SLRE, 4o = Screening level risk estimate for water ingestion
Coater = Concentration of radionuclide in surface water (Bq L™)
Uyaer = Average daily consumption of drinking water (L d%)
Fow = Fraction of water consumed that is contaminated (unitless)
EF = Exposure frequency (d y?)
ED = Exposure duration (y)
SFing = Oral slope factor (Risk Bq?)
Fish Ingestion:
SLRE g, (Ciarer 1BCF) 1 U IF ( TEF T ED@SFing
SLRE;, = Screening level risk estimate for fish ingestion
Coater = Concentration of radionuclide in surface water (Bq L™)
BCF = Bioconcentration factor (L kg?)
Usien = Average daily consumption of fish (kg d*)
Fy = Fraction of fish consumed that is contaminated (unitless)
EF = Exposure frequency (d y?)
ED = Exposure duration (y)

SFing = Oral slope factor (Risk Bq™)
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External Exposure from Soil (shoreline):

1 €D §

SLRE,, = C_, xr xtxD, xEF,, Xél—: xDCF,, xRCF
R

EF,, = (Sf X

SLRE,,

EFeq
S

Fiup
Fi(own)
Ir

ED
DCF.,
RCF

F

+F

t (down)

2

Screening level risk estimate for external exposure to
contaminated sediment

Concentration of radionuclide in sediment (Bq g*)
Soil density (g m?)

Soil depth (m)

Dilution factor (unitless)

Exposure frequency (unitless)

Shielding factor (unitless)

Fraction of time exposed when water is up (unitless)
Fraction of time exposed when water is down (unitless)
Radioactive decay constant (y*)

Exposure duration (y)

External dose conversion factor (Sv y per Bq m?)

Risk conversion factor (Risk Sv?)
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Exposureto Contaminated Water while Swimming (immersion and ingestion):

LREGimming LR imm % SLRE;

SLREsyimming = Screening level risk estimate for external exposure while
swimming

SLRE;,, = Screening level risk estimate for water immersion while
swimming

SLRE, = Screening level risk estimate for inadvertent ingestion of water

SLRE, ., " C,uel ETJEFEDIDCF, I RCFiCF

SLRE;,, = Screening level risk estimate for water immersion while
swimming

Coater = Concentration of radionuclide in water (Bq L™)

ET, = Exposure time for swimming (h d?)

EF, = Exposure frequency for swimming (d hr?)

ED = Exposure duration (y)

DCF,m = Dose conversion factor for immersion (Sv y*per BqL™?)

RCF = Risk conversion factor (Risk Sv?)

CF = Units conversion factor (y hr?)
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SLRE; ng " Caterl Uwater(r)@ ET EF i EDI SFing

SLRE;, = Screening level risk estimate for inadvertent ingestion of water

Coaer = Concentration of radionuclide in water (Bq L™)

Uwater = Inadvertent consumption of water while swimming (L h™)

Fou = Fraction of water consumed that is contaminated (unitless)

ET, = Exposure time (h d?)

EF, = Exposure frequency (d y?)

ED = Exposure duration (y)

SFing = Oral slope factor (Risk Bq?)

Dredging Scenario (External Exposure):

1&e&| rR- ED

R

SLRE.q * Coq IETIEF @[ ] i DCF,, i RCF i CF

SLRE,, = Screening level risk estimate for external exposure to
dredged sediment
Coy = Concentration of radionuclide in sediment (Bq g?)
ET = Exposuretime (h d%)
EF = Exposure frequency (d y™?)
| 5 = Radioactive decay (y?)
ED = Exposure duration (y)
DCFqq = External dose conversion factor for an infinite depth (Sv y* per Bq g?)
RCF = Risk conversion factor (Risk Sv™)

CF = Units conversion factor (y hr?)
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I ngestion of Beef:
Cpas . Csed@ Bv, past

Cras = Concentration of radionuclide in pasture (Bq kg™ dry)

Ced = Concentration of radionuclide in sediment (Bq kg™ dry)

By past = Transfer factor from dry soil to pasture (unitless)

Coeet (seat) = [(Cpast XQrted b prb) + (Csed,b *Qged p chsb)] X

Checi(sed) = Concentration of radionuclide in beef from dredged sediment (Bq kg™?)

Cras = Concentration of radionuclide in pasture (Bq kg?)

Qrectip = Ingestion of pasture by beef cattle (kg d* dry)

Foo = Fraction of contaminated pasture ingested by beef cattle (unitless)

Ced = Concentration of radionuclide in sediment (Bg kg™)

Qsedp = Ingestion of sediment by beef cattle (kg d*)

Fes = Fraction of contaminated sediment ingested by beef cattle

(unitless)
F = Transfer coefficient to meat (d kg™)
Cbeef (water) = (Cwater X w,b XFCW) fo

Creet (water) = Concentration of radionuclide in beef from river water (Bq kg?)

Coater = Concentration of radionuclide in water (Bq L™)

Qup = Ingestion of water by beef cattle (L d?)

Fow = Fraction of contaminated water ingested by cattle (unitless)

F = Transfer coefficient to meat (d kg™)
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1&e&| rRED
S‘REbeef (sed) i Cbeef(sed) @ Ubeef@ l:cb@ EF @ - 7 @ S:ing

SLREpes(sey = Screening level risk estimate for ingestion of beef from cattle
exposed to dredged sediment
Cheet = Concentration of radionuclide in beef (Bq kg?)
U peet = Beef ingestion rate by humans (kg d?)
Fe = Fraction of contaminated beef ingested by humans (unitless)
EF = Exposure frequency (d y?)
| 5 = Radioactive decay (y*!)
ED = Exposure duration (y)
SFing = Oral slope factor (Risk Bq?)
SLRE et water) ~ Chee(waten) | Ubeet ! Fop I EF EEDESF
SLREpectwater) = Screening level risk estimate for ingestion of beef from cattle
exposed to river water
Cheet(water) = Concentration of radionuclide in beef from river water (Bq kg™)
U peer = Beef ingestion rate by humans (kg d?)
Fe = Fraction of contaminated beef ingested by humans (unitless)
EF = Exposure frequency (unitless)

ED = Exposure duration (y)
Fing = Oral slope factor (Risk Bg™)
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S‘REbeef i S‘REbeef(sed) % s‘REbeef(Water)
SLRE, = Total screening level risk estimate for beef ingestion

Ingestion of Milk:

Coag ™ Cog B

v, past

Cras = Concentration of radionuclide in pasture (Bq kg™ dry)

Ced = Concentration of radionuclide in sediment (Bq kg™ dry)

By pest = Transfer factor from dry soil to pasture

Coilk(sed) = [(Cpast XQ'eed prd) + (Csed ¥Qgd . XFesd )] XFo

Crilk(sed) = Concentration of radionuclide in milk from dredged sediment
(BgL™)

Cras = Concentration of radionuclide in pasture (Bq kg™ dry)

Qreedd = Ingestion of pasture by dairy cattle (kg d?)

Fod = Fraction of contaminated pasture ingested by dairy cattle (unitless)

Ced = Concentration of radionuclide in sediment (Bq kg™)

Qe = Ingestion of sediment by dairy cattle (kg d*)

Fesg = Fraction of sediment ingested by dairy cattle that is contaminated
(unitless)

Fr = Transfer coefficient to milk (d L™)
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Cmi Ik(water)

Cwater

Qw,d

SLRE i(seq)

Chriti(sed)
Uik
Feq

EF

I =

ED

Sk

ing

SLREikwatery =

Coilk(water)
Uik

Foy

EF

Cmilk(water) = (Cwater

xQ,, 4 chw) Xk

Concentration of radionuclidein milk (BqL™)
= Concentration of radionuclide in water (Bq L™)
= Ingestion of water by dairy cattle (L d*)
= Fraction of contaminated water ingested by cattle (unitless)
= Transfer coefficient to milk (dL™)

"C

1&e&l R ED
milk (sed) milk (sed) @ Umilk@ ch @ EF @ _ @ S

I

= Screening level risk estimate for ingestion of milk from cows
exposed to dredged sediment

= Concentration of radionuclide in milk (Bq L™)

= Milk ingestion rate by humans (L d?)

= Fraction of contaminated milk ingested by humans (unitless)

= Exposure frequency (d y?)

= Radioactive decay (y*!)

= Exposure duration (y)

= Ingestion Slope Factor from 1995 HEAST (Risk Bg?)

SLRE "C iU

milk (water)

milk (water) milk @ F

Screening level risk estimate for ingestion of milk from cows
exposed to river water

Concentration of radionuclidein milk (BqL™)

= Milk ingestion rate by humans (L d?)

= Fraction of contaminated milk ingested by humans (unitless)

= Exposure frequency (d y™)
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ED = Exposure duration (y)
SFing = Oral slope factor (Risk Bg?)
S‘REmilk ) S‘REmilk(sed) % S‘REmilk(water)
SLRE, ;i = Total screening level risk estimate for milk ingestion

I ngestion of Vegetables:

v,veg

SFing

Cveg ) Csed @ Bv,veg

Concentration of radionuclide in vegetables (Bq kg™t wet)

Concentration of radionuclide in sediment (Bg kg™ dry)

Transfer factor from dry soil to vegetables (unitless)

m
T

| [ 1808 RIED
|

R

] @S:ing

Screening level risk estimate for ingestion of vegetables grown

on dredged soil

= Concentration of radionuclide in vegetables (Bq kg™ wet)

= Vegetable ingestion rate by humans (kg d?)

= Fraction of contaminated vegetables ingested by humans (unitless)
= Exposure frequency (d y?)

= Radioactive decay (y?)

= Exposure duration (y)

= Oral slope factor (Risk Bg?)
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I ngestion of produce (irrigation):

SLRE, 04 ™ Cproq Uyeyt Fop | EFEEDESF,

prod prod veg
SLRE, = Screening level risk estimate for ingestion of produce
Corod = Concentration of radionuclide in produce (Bg kg™)
Uprod = Average daily consumption of produce (kg d?)
Fe = Fraction of produce consumed that is contaminated (unitless)
EF = Exposure frequency (d y?)
ED = Exposure duration (y)
SFing = Oral slope factor (Risk Bq?)
Cprod ) Cveg(dd) % Cveg(uptake)

Creg(cg) = Concentration of radionuclide in produce from direct deposition

(Bakg?)
Ceguptake) = Concentration of radionuclide in produce due to uptake from sediment

(Bakg?)

. .d@a@ﬁ&e-(lrﬂw)te/
veg (dd) |
r

d = Deposition rate (Bq L™)
a = Mass interception fraction (N7 kg)
I, = Radioactive decay (d?)

= Removal rate of concentration on plant surfaces (d*)

te = Time exposed during growing period (d)
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| d@ﬁ&e&(lms)ty

CVeg (uptake) ) I:V@ r @I )
F = Soil-to-vegetation transfer factor
d = Deposition rate (Bq L™)
I, = Radioactive decay (d?)
| = Removal rate of concentration in root zone (d*)
t, = Duration of discharge of radioactive material (d)
r = Effective surface soil density (kg m?)
d . Cwater @ Iwater
Chaer = Concentration of radionuclide in water (bg L™)

lwoter = Irrigation rate (L m? d™?)
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Appendix 3B: Exposure ParametersUsed in the Screening Calculations

Parameter va uesfor thisscreening assessment were sel ected to estimate the screening-level risk (screening
index) for a"most at-risk"” referenceindividua. For example, for the screening of terrestrial food chain
pathways, the target individual isassumed to derive most of hisfood (milk, mesat, produce) from home-
grownsourcesat thecontaminatedlocation. Similarly, for externa exposure pathways, thetargetindividua
is assumed to spend alarge fraction of time outdoors at the contaminated |ocation.

The values that were assumed for contaminant-independent parameters are provided in Table 3B.1,
together withtherationalesfor their selection. Parametersfor which the values depend on the specific
radionuclide arelisted in Tables 3B.2 and 3B.3. These parametersinclude toxicity values, radionuclide
decay constants, transfer factors, bioaccumulation factors, and distribution coefficients. Table 3B.4
contains upper-bound estimates of radionuclidesrel eased over White Oak Dam, based oninformation
availableat thebeginning of 1996. Tables3B.5 and 3B.6 contain conservative estimates of annua average
radionuclide concentrations in water and sediment, respectively, based on the preliminary upper-bound
release estimates shown in Table 3B.4.
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Table 3B.1: Default Vaues for Contaminant-1ndependent Parameters
Parameter Symbol Value Rationale
Exposure duration (yr) ED 1 Because yearly concentration data were available, risks were calculated individually for each

Exposure frequency (d yr™)

Average daily consumption of meat by
adults (kg d™)

Average daily consumption of meat by
children (kg d™®)

Fraction of meat consumed that is
contaminated (unitless)

Average daily consumption of milk by
adults (L d?)

Average daily consumption of milk by
children (L d'b)

EF

Umeet

Umeet

Fcb

milk

milk

365

0.3

0.15

0.8

1.0

1.0

year from 1944 to 1991 and then summed. For thisreason, an exposure duration of 1 year was
used. The only exception was in the dredging scenario, where a 30-year total exposure
duration was assumed.

The value is based on the assumption of no vacation (365 days).

The value (0.3) is based on the average total intake of meat (0.258 kg d™) for adults (Rupp,
1980). The number is representative of a person who raised most of his own meat.

The value (0.15) is the average consumption of all meat, poultry, and fish for children aged
6-8 yearsold (ATSDR, 1992) and isthe average intake of al meat for children aged 1-11 years
old (Rupp, 1980).

This value (0.8) is based on the assumption that part of the meat was obtained from non-
contaminated sources.

The value (1.0) is exceeded by fewer than 2.6% of adults aged 20-54 years old (Pao and Burk,
1975; cited in Rupp, 1980). Ninety percent or more are below 0.971 L d™.

The value (1.0) is consistent with the value reported in ICRP (1975). In Pao and Burk (1975;
cited in Rupp, 1980), arange of 0.971 to 1.33 L d is exceeded by fewer than 2.5% of children
aged 3-11 yearsold. Ninety percent or more are below 0.971 L d*.
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Table3B.1  (Continued)
Parameter Symbol Value Rationale
Fraction of milk consumed that is Fom 1.0 The vaue (1.0) was based on the assumption that the maximally exposed individual obtained
contaminated (unitless) his milk from a backyard cow.
Average daily consumption of Uye 0.5 Thevaue (0.5) is based on average total intake of all fresh produce by adults (including leafy
vegetables by adults, wet weight (kg vegetables, deep yellow vegetables, legumes, tomatoes, potatoes, other vegetables, citrus,
d?h and other fruit) of approximately 0.48 kg d™* in 1955 and 0.44 kg d* in 1965 (Rupp, 1980).
Average daily consumption of Uye 04 The value (0.4) is based on the average total intake of all fresh produce (including leafy
vegetables by children, wet weight vegetables, deep yellow vegetables, legumes, tomatoes, potatoes other vegetables, citrus,
(kgd™ and other fruit) by children aged 1-11 years of approximately 0.37 kg d* in 1955 and 0.34 kg
d*in 1965 (Rupp, 1980).
Fraction of vegetables consumed that Fo 0.6 The value (0.6) is based on the assumption that not all vegetables consumed are homegrown.
is contaminated (unitless) For this analysis, 60% of the vegetables consumed were assumed to have been
contaminated.
Average daily consumption of water Uaer 2.2 The value (2.2) is the upper bound of total fluid intake excluding milk for adults (USEPA,
by adults (L d?) 1989; ICRP, 1975).
Average daily consumption of water U 13 The vaue (1.3) isthe upper bound of total fluid intake excluding milk for children aged 12-17

by children (L d™)

water

(Cook et al., 1975; cited in Rupp, 1980).
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Table 3B.1 (continued)
Parameter Symbol Value Rationale

Incidental consumption of surface Upater(r 0.05 The vaue (0.05) isthe rate of incidental ingestion of surface water while swimming (USEPA,

water during recreational activities (L 1989).

h?)

Fraction of water consumed by Fou 0.5 The value (0.5) is based on the assumption that tap water is not the only source of fluid

humans that is contaminated intake.

(unitless)

Average daily consumption of fish by Uisr 0.03 The value (0.03) is the most frequently recorded consumption rate of freshwater fish in the

adults (kg d™) Lake Michigan Survey (10to 15 kg yr™) (Humphrey, 1978; cited in Rupp et al., 1980).

Average daily consumption of fish by Usisr 0.007 The value (0.007) was dightly more conservative than the mean value (0.005) reported for the

children (kg d™®) average daily consumption rate of fish for children ages 1 to 18 years who consume fish and
livein the East South Central states (Rupp et al., 1980).

Fraction of fish consumed that is Fy 0.8 The value (0.8) is based on the assumption that the maximally exposed individual is an avid

contaminated (unitless) fisherman and that the fisherman obtained the mgjority of his fish from a contaminated
source.

Hold-up Time (d) H, 8 For short-lived radionuclides, a hold-up time was included to account for the fact that

fishermen would most likely not eat the fish the day of the catch. Fish is often frozen until
enough is obtained to make ameal. This could be aslong as 30 days (1 month). To account
for the times when fish would be cooked and eaten in amatter of afew days, an 8-day hold-
up time was included.
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Table 3B.1 (continued)

Parameter Symbol Value Rationale

Daily ingestion of feed by beef cattle, Qe b 10 The value (10) is the upper bound of the range reported by the IAEA (1994) for the dry matter

dry weight (kg d%) intake of beef cattle.

Fraction of feed ingested by beef Foo 1 The value (1) is based on a worst-case scenario, where all of the cow’s food was obtained

cattle that is from contaminated from a contaminated pasture.

pasture (unitless)

Daily ingestion of feed by dairy cattle, Qteed 16 According to Husted-Anderson (1941), dairy cattle consumed 11-17.8 kg d* of dry matter in

dry weight (kg d%) a closely managed feeding system. However, it is assumed that the milk was obtained from
backyard cattle. “These animalstypically forage on semi-wild vegetation and not much effort
is made to improve the quality of pasture unless other grazing stock require it” (Koranda,
1965). Given the poorer economic conditions in the area during the 1940s to 1960s,
improvements to the grazing pasture would have been unlikely. Therefore, the value (16) was
chosen to be consistent with the upper bound estimate reported by Koranda (1965) for cattle
raised in an unmanaged feeding regime.

Fraction of feed ingested by dairy F 0.75 The value (0.75) was assumed to be the worst-case scenario, where the cow obtains 75% of

cattle that is from contaminated
pasture (unitless)

pd

its food from contaminated pasture. Unlike beef cows, dairy cows are amost aways
provided with some supplemental feed.
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Table3B.1 (continued)
Parameter Symbol Value Rationale
Daily ingestion rate of soil by beef Qi 0.5 Thevalue (0.5) is consistent with the central value reported by Darwin (1990; cited in Snyder
and dairy cattle (kg d™) et al., 1994). Zach and Mayoh (1984) and Whicker and Kirchner (1987) recommend the use
of 0.5 kg d* in food-chain models.

Daily ingestion rate of water by beef Qub 50 The value (50) is the upper bound of the range reported for beef cattle (range 38-50 L d'?;

cattle (L db) McKone, 1988). [Note: Median of rangeis45 L dY.

Daily ingestion rate of water by dairy Qua 60 The value (60) is the upper bound of range reported for dairy cattle (range 38-60 L d?;

cattle (L db) McKone, 1988).

Fraction of water ingested by beef Fou 1 For cows located on Jones Island, evidence suggests that al of the water ingested by the

and dairy cattle that isfrom a cows was from the Clinch River.

contaminated source (unitless)

Fraction of sediment or soil ingested Feo 1 For the cattle located on Jones Island, the assumption is that al of the soil ingested was

by beef cattle that was contaminated contaminated.

(unitless)

Fraction of sediment or soil ingested Fe 1 For the cattle located on Jones Island, the assumption is that all of the soil ingested was

by dairy cattle that was contaminated
(unitless)

contaminated.
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Table3B.1 (continued)
Parameter Symbal Value Rationale

Dilution factor (unitless) D, 1 This value assumes no dilution.

Shielding factor from sediment under water S 0.6 Thevaue (0.6) is calculated assuming a maximum energy of 3 MeV for gammarays

(unitless) and a depth of approximately 13 cm.

Fraction of time exposed when water is up Fiun 0.2 The vaue (0.2) assumes a fisherman or camper is exposed every weekend (8 days per

(unitless) month) plus one day each week (4 days per month) during the summer and fall (time
of year when water levels are high).

Fraction of time exposed when water is Fi(cown) 0.05 The value (0.05) assumes a fisherman is exposed 2 days per month during the winter

down (unitless) months (3 months per year) for atotal of 6 days per year. During the spring months
(3 months per year), it was assumed that some recreational activity occurred every
weekend (4 days per month) for atotal of 12 days per year.

Exposure time for swimming (L d™) ET, 4 The value (4) assumes that an individual will swim in the Clinch River 4 hours per
day, based on the fact that the Clinch River is arelatively large body of water that
may have been used frequently due to the lack of air conditioning during the 1940s
and 1950s.

Exposure frequency for swimming (d L™) EF, 120 The value (120) assumes that an individual will swim in the Clinch River 120 days per
year (approx. 4 months of the year).

Fraction of contaminated produce F 0.5 The value (0.5) for the fraction of contaminated produce assumes that 50% of an

ingested by humans (unitless)

cp

individual’s vegetable/fruit intake will be made up of peaches irrigated with
contaminated river water.
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Table3B.1  (continued)
Parameter Symbol Value Rationale

Mass interception fraction (m? kg?) a 0.3 The vaue (0.3) isthe fraction of deposited activity intercepted by the edible portion
of vegetation per unit mass (IAEA, in preparation).

Removal rate of contamination on plant w 0.05 The value (0.05) is the rate constant for reduction of the concentration of material

surfaces (d?) deposited in the plant surfaces due to processes other than radioactive decay.

Removal rate of contamination in root zone s 0.00014 The vaue (0.00014) istherate constant for reduction of the concentration of material

(d?) deposited in the root zone of soils due to processes other than radioactive decay.

Time exposed during growing period (d) t, 60 The assumption is that the crops (peaches) were exposed to contamination during
the growth period (60 days).

Duration of discharge of radioactive t, 365 The assumption isthat the radioactive materia is released for the entire year (365 d).

materials (d)

Effective surface soil density (kg m?) r 100 The value (100) is the standardized surface density for the effective root zonein soil
(IAEA, in preparation).

Irrigation rate (L m? d™) I, 0.438 The value represents an irrigation rate of 5 liters spread over 1 square meter per
day for 32 days per year.

Risk Conversion Factor (Risk Sv?) RCF 0.073 This value represents total detriment for whole population (ICRP, 1990)
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Table 3B.2: Summary of Radionuclide-Specific Parameters.
Decay Slope Factors? Dose Conversion Factors®
Constant Ingestion External (surface) External (inf. depth) Water Immersion
Radionuclide (yh (Risk Bg?) (Svy! per Bqm? (Svy*!per Bgg? (Svylper BgL?

Cs-137® 2.3E-02 85E-10 1.7 E-08 8.75E-04 19E-06
Ru-106® 6.9E-01 9.3E-10 6.7 E-09 3.31E-04 7.1E-07
Sr-90 @ 2.4E-02 1.5E-09 1.8E-10 6.23E-06 1.2 E-08
Co-60 1.3E-01 5.1E-10 7.4 E-08 4.16E-03 0.0 E+00
Ce-144" 8.9E-01 8.0E-10 1.8 E-09 8.20E-05 26 E-07
Zr-95® 3.9E+00 1.1E-10 4.6 E-08 2.36E-03 5.0 E-06
Nb-95 7.2E+00 6.1 E-11 2.4 E-08 1.20E-03 2.6 E-06
H-3¢ 5.6E-02 - - - -

1-131® 3.2E+01 1.3E-08 1.2 E-08 5.56E-04 1.3 E-06
U-235@ 9.9E-10 1.3E-09 5.3 E-09 1.94E-04 54 E-07
U-238® 1.6E-10 1.2 E-09 8.8 E-10 3.51E-05 6.1 E-08
Pu-239/240% 1.1E-04 8.5E-09 25E-11 7.57E-08 3.5E-10
Th-232® 4.9E-11 8.9E-10 1.7E-11 1.34E-07 6.3 E-10
Am-241 1.6E-03 8.9E-10 8.7E-10 1.12E-05 5.9 E-08
Eu-154 7.9E-02 25E-10 3.8 E-08 1.97E-03 4.2 E-06
La-140 1.5E+02 25E-10 6.8 E-08 3.86E-03 8.0 E-06
Pm-147® 2.7E-01 38E-11 11E-12 1.28E-08 44E-11
Sm-151 7.7E-03 12E-11 16 E-13 1.09E-10 27E-12
Sr-89 5.0E+00 2.6E-10 7.2E-11 2.3 E-06 4.7 E-09
Ba-140 2.0E+01 3.2E-10 7.4 E-08 4.1E-03 8.6 E-06
P-32 1.8E+01 1.6E-10 9.2E-11 3.0 E-06 6.0 E-09
Y-91 4.3E+00 3.6E-10 1.8E-10 8.3 E-06 1.7 E-08
Pr-143 1.9E+01 1.8E-10 22E-11 5.7E-07 1.3 E-09
Nd-147 2.3E+01 1.6E-10 4.4 E-09 1.3 E-04 4.3 E-07

2) All values from 1995 HEAST Tables (except 1-131, which was calculated with age-specific data).
3) All values from EPA Federal Guidance Report No. 12.

4) See method for *H calculation in Section 3.1.5.

5) Pu-240 isotope was assumed (most conservative assumption).

%l; Short-lived daughter products are included when considering slope factors and dose-conversion factors.
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Table 3B.3 Summary of Radionuclide-Specific Parameters for Accumulation and Transfer.

Screening Level Screening Level Soil to Plant Uptake  Soil to Plant Uptake Milk Transfer Meat Transfer

Distribution Bioconcentration for Pasture Forage for Food Crops Coefficient Coefficient
Coefficients (Kd)™ Factors® Bv, dry® Bv, wet® Em® =)
(BCF)

Radionuclide (L kg?) (L kg?h (unitless) (unitless) (dkg? (dL™?
Cs-137 80000 2000 1 0.04 1.0 E-02 5.0 E-02
Ru-106 40000 10 0.2 0.05 3.0E-05 5.0 E-02
Sr-90 4000 60 10 0.3 3.0E-03 1.0E-02
Co-60 71000 300 2 0.08 1.0E-02 7.0 E-02
Ce-144 140000 30 0.1 0.05 3.0E-04 20E-04
Zr-95 10000 300 0.1 0.001 6.0 E-06 1.0E-05
Nb-95 10000 300 0.2 0.01 4.0 E-06 3.0 E-06
H-3 1 1
[-131 75 40 0.1 0.02 1.0 E-02 5.0 E-02
U-235 1000 10 0.2 0.01 6.0 E-04 3.0E-03
U-238 1000 10 0.2 0.01 6.0 E-04 3.0 E-03
Pu-239/240“ 10000000 30 0.1 0.002 3.0E-06 2.0E-04
Th-232 1000000 100 0.1 0.001 5.0 E-06 10E-04
Am-241 40000 30 0.1 0.002 2.0E-05 10E-04
Eu-154 800 50 0.1 0.002 6.0 E-05 2.0 E-03
La140 10000 25 0.1 0.002 6.0 E-05 2.0 E-03
Pm-147 10000 30 0.1 0.002 6.0 E-05 2.0E-03
Sm-151 10000 300 0.1 0.002 6.0 E-05 2.0E-03
Sr-89 100 60 10 0.3 2.8 E-03 8.0 E-03
Ba-140 1000 5 0.1 0.05 4.8 E-04 20E-04
P-32 30 10,000 10 1 1.6 E-02 5.0 E-02
Y-91 1000 30 0.1 0.005 6.0 E-05 1.0E-03
Pr-143 1000 30 0.1 0.002 6.0 E-05 2.0 E-03
Nd-47 1000 30 0.1 0.002 6.0 E-05 2.0 E-03

(1) All values are maximum observed K , values from |AEA (1994).
(2) All valuesfrom IAEA (1994) except La-140 and Sm-151, which come from Baker and Soldat (1992).

(3) All valuesfrom IAEA (1994).

(4) Pu-240 isotope was assumed (most conservative assumption).
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Cs137

Ru-106

Sr-90

Co-60

TRE

Ce-144

Zr-95

Nb-95

[-131

H-3

TRU

1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

2.2E+11
48 E+12
1.7 E+13
3.7E+12
9.1E+12
85E+12
2.1E+12
2.2 E+12
1.1 E+12
6.7 E+11
24 E+12
7.0E+12
1.9 E+13
9.9 E+12
6.1 E+12
8.4 E+12
34E+12
1.7 E+12
6.7 E+11
44 E+11
6.7 E+11
2.2E+11
2.2E+11
3.3E+11
1.1E+11
1.1E+11
2.2E+11
1.1E+11
2.2E+11
2.2E+11
1.1E+11
6.7 E+10

59 E+12
8.3 E+12
2.3E+13
51E+12
1.3E+13
1.2 E+13
2.6 E+12
2.0E+12
1.7 E+12
29 E+12
1.2 E+12
34 E+12
3.2E+12
6.7 E+12
4.7 E+12
58 E+13
2.1E+14
2.2E+14
1.6 E+14
4.8 E+13
2.1 E+13
7.7E+12
3.2E+12
1.9 E+12
56 E+11
22 E+11
1.1E+11
5.6 E+10
56 E+10
7.8 E+10
2.2 E+10
3.3E+10

2.2E+11
48 E+12
1.7 E+13
3.7E+12
9.1E+12
1.7 E+13
42 E+12
3.2E+12
8.0 E+12
1.4 E+13
1.6 E+13
1.0 E+13
1.1 E+13
9.2 E+12
1.7 E+13
6.7 E+12
3.1E+12
24 E+12
1.0 E+12
89 E+11
7.8 E+11
3.3E+11
3.3E+11
56 E+11
3.3E+11
3.3E+11
44 E+11
3.3E+11
6.7 E+11
7.8 E+11
6.7 E+11
7.8 E+11

7.8 E+11
1.0 E+12
2.8 E+12
56 E+11
1.6 E+12
1.7 E+12
1.7 E+12
1.7 E+12
1.7 E+12
1.7 E+12
1.7 E+12
7.8 E+11
51E+12
56 E+11
1.0 E+12
85 E+12
8.0 E+12
34 E+12
1.6 E+12
1.6 E+12
1.7 E+12
1.3E+12
7.8 E+11
3.3E+11
1.1E+11
1.1E+11
1.1E+11
1.1E+11
1.1E+11
1.1E+11
6.7 E+10
5.6 E+10

41E+12
59 E+12
1.6 E+13
3.6 E+12
8.7 E+12
85E+12
3.3E+12
1.2 E+12
29 E+12
1.2 E+13
1.8 E+13
1.7 E+13
1.6 E+13
1.2 E+13
2.7 E+13
1.0 E+13
53 E+12
2.7E+12
1.2 E+12
1.0 E+12
1.4 E+12
6.7 E+11
56 E+11
1.0 E+12
44 E+11
56 E+11
56 E+11
3.3E+11
56 E+11
56 E+11
56 E+11
56 E+11

1.0 E+12
1.4 E+12
4.0E+12
89 E+11
2.2E+12
2.0E+12
2.1E+12
2.2 E+12
2.6 E+12
7.8 E+11
2.7E+12
94 E+12
6.5 E+12
1.4 E+12
3.3E+12
53E+12
3.0E+12
44 E+11
1.1E+11
22 E+11
3.3E+10
1.1 E+10
1.1 E+10
2.2 E+10
3.3 E+09
2.2 E+09
6.7 E+09
5.6 E+09
3.3 E+09
2.2 E+09
2.2 E+09
2.2 E+09

25E+13
1.2 E+13
2.0E+12
44 E+11
1.1 E+12
2.0 E+13
1.7 E+12
56 E+11
2.1E+12
89 E+11
1.6 E+12
56 E+11
1.3E+12
2.6 E+12
6.7 E+11
3.0E+12
42 E+12
2.2 E+12
2.2E+11
3.3E+10
2.2 E+10
3.3E+10
7.8 E+10
5.6 E+10
3.3E+10
2.2 E+10
2.2 E+09
1.1 E+09
1.1 E+09
5.6 E+09
2.2 E+09
2.2 E+09

25E+13
1.2 E+13
2.0E+12
44 E+11
1.1 E+12
24 E+12
4.7 E+12
22 E+11
2.0E+12
44 E+11
1.0 E+12
6.7 E+11
1.7 E+12
7.8 E+11
6.7 E+11
3.3E+12
50E+12
7.8 E+12
89 E+11
7.8 E+10
1.1 E+10
3.3E+10
7.8 E+10
5.6 E+10
3.3E+10
2.2 E+10
2.2 E+09
1.1 E+09
1.1 E+09
5.6 E+09
2.2 E+09
2.2 E+09

41 E+12
5.8 E+12
1.6 E+13
3.6 E+12
8.9 E+12
85E+12
2.1E+12
2.0E+12
2.2 E+12
2.2E+11
44 E+11
7.8 E+11
44 E+11
1.1E+11
89 E+11
1.1E+11
56 E+11
44 E+11
44 E+10
44 E+10
3.3E+10
2.2 E+10
2.2 E+10
1.0 E+11
3.3E+10
5.6 E+10
3.3E+10
2.2 E+10
3.3E+10
5.6 E+10
2.2 E+10
3.3E+10

1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
1.7 E+14
2.1E+14
1.3E+14
34E+14
1.5 E+15
1.1 E+15
1.4 E+15
1.1 E+15
99 E+14
1.2 E+15
1.7 E+15
95E+14
1.2 E+15

1.1E+11
1.1E+11
1.1E+11
1.1E+11
1.1E+11
4.4 E+09
4.4 E+09
8.9 E+09
3.3 E+09
8.9 E+09
7.8 E+09
2.8 E+10
3.1E+10
1.7 E+10
8.9 E+09
75 E+10
2.1E+10
7.8 E+09
6.7 E+09
1.9 E+10
8.9 E+09
5.6 E+10
1.8 E+10
1.1E+11
4.4 E+09
2.2 E+10
44 E+10
5.6 E+09
7.8 E+09
8.9 E+09
2.2 E+09
2.2 E+09

July 1999
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Cs-137

Ru-106

Sr-90

Co-60

TRE

Ce-144

Zr-95

Nb-95

[-131

H-3

TRU

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

2.2E+10
2.2E+10
3.3E+09
2.2 E+09
6.7 E+10
2.2E+10
17E+11
13E+11
6.7 E+10
6.7 E+10
6.7 E+10
6.7 E+10
6.7 E+10
6.7 E+10
6.7 E+10
6.7 E+10

2.2E+10
2.2E+10
2.2E+10
1.1E+10
1.1E+10
1.1E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10

5.6 E+11
3.3E+11
22E+11
2.7E+11
17E+11
17E+11
3.0E+11
23E+11
29E+11
29E+11
29E+11
29E+11
29E+11
29E+11
29E+11
29E+11

10E+11
4.4 E+10
4.4 E+10
4.4 E+10
4.4 E+10
7.8 E+10
11E+11
3.3E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10
2.2E+10

5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11
5.6 E+11

2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09

2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09

2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09
2.2 E+09

3.3E+09
3.3 E+09
4.4 E+09
4.4 E+09
4.4 E+09
4.4 E+09
6.7 E+09
4.4 E+08
5.6 E+09
5.6 E+09
5.6 E+09
5.6 E+09
5.6 E+09
5.6 E+09
5.6 E+09
5.6 E+09

8.2E+14
6.9 E+14
7.0E+14
85E+14
5.1 E+14
3.2E+14
6.0 E+14
6.2 E+14
7.1E+14
7.1E+14
7.1E+14
7.1E+14
7.1E+14
7.1E+14
7.1E+14
7.1 E+14

1.1 E+09
3.3 E+09
3.3E+09
3.3E+09
4.4 E+09
4.4 E+09
3.3E+09
5.6 E+09
3.3E+09
3.3E+09
3.3E+09
3.3E+09
3.3E+09
3.3E+09
3.3E+09
3.3 E+09

July 1999
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Table 3B.5: Estimated radionuclide concentrations in water (Bq L™).
Cs137 Ru-106  Sr-90  Co60 Ce144  7r-95  NDb-95 H-3 [-131
1944 49E-02 13E+00 49E-02 17E01 22E01 55E+00 55E+00 3.7E+01 9.1E-01
1945 1.1E+00 2.0E+00 1.1E+00 24E-01 34E-01 27E+00 27E+00 3.9E+01 1.4E+00
1946 3.8E+00 52E+00 3.8E+00 6.3E-01 90E-01 45E-01 45E-01 3.8E+01 3.6 E+00
1947 96E-01 13E+00 96E-01 15E-01 23E-01 12E-01 12E-01 44E+01 93E-01
1948 25E+00 35E+00 25E+00 42E-01 6.1E-01 3.0E-01 30E-01 45E+01 24E+00
1949 18E+00 2.6E+00 3.6E+00 3.6E-01 43E-01 43E+00 52E-01 3.6E+01 1.8E+00
1950 3.7E-01 45E-01 74E-01 29E-01 37E-01 29E-01 82E-01 29E+01 3.7E-01
1951 41E-01 37E-01 59E-01 31E01 41E-01 10E-01 41E-02 31E+01 3.7E-01
1952 2.7E-01 4.0E-01 19E+00 40E-01 62E-01 51E-01 49E-01 40E+01 54E-01
1953 1.7E-01 7.4E-01 37E+00 42E-01 20E-01 23E-01 11E-01 42E+01 57E-02
1954 92E-01 46E-01 58E+00 6.3E-01 10E+00 58E-01 3.8E-01 63E+01 1.7E-01
1955 16E+00 7.9E-01 24E+00 1.8E-01 22E+00 1.3E-01 15E-01 3.8E+01 1.8E-01
1956 4.4E+00 75E-01 26E+00 1.2E+00 15E+00 3.1E-01 39E-01 39E+01 10E-01
1957 19E+00 1.3E+00 18E+00 1.1E-01 28E-01 49E-01 15E-01 32E+01 21E-02
1958 1.3E+00 1.0E+00 3.6E+00 22E-01 7.2E-01 14E-01 14E-01 3.6E+01 1.9E-01
1959 2.9E+00 20E+01 23E+00 3.0E+00 19E+00 10E+00 1.2E+00 58E+01 3.9E-02
1960 9.3E-01 57E+01 84E-01 22E+00 81E-01 11E+00 14E+00 45E+01 15E-01
1961 4.1E-01 55E+01 6.1E-01 85E-01 11E-01 55E-01 19E+00 41E+01 1.1E-01
1962 1.3E-01 3.0E+01 19E-01 30E-01 21E-02 43E-02 17E-01 3.2E+01 86E-03
1963 10E-01 1.1E+01 21E-01 36E-01 52E-02 7.7E-03 18E-02 3.9E+01 1.0E-02
1964 2.1E-01 6.6E+00 24E-01 52E-01 10E-02 6.9E-03 35E-03 6.6E+01 1.0E-02
1965 54E-02 19E+00 81E-02 3.2E-01 27E-03 81E-03 81E-03 3.2E+01 54E-03
1966 8.2E-02 12E+00 12E-01 29E-01 41E-03 29E-02 29E-02 13E+02 82E-03
1967 6.3E-02 35E-01 10E-01 63E-02 42E-03 10E-02 10E-02 28E+02 1.9E-02
1968 3.1E-02 15E-01 93E-02 31E-02 93E-04 93E-03 93E-03 3.0E+02 9.3E-03
1969 4.2E-02 83E-02 12E-01 42E-02 83E-04 83E-03 83E-03 51E+02 21E-02
1970 54E-02 27E-02 11E-01 27E-02 16E-03 54E-04 54E-04 26E+02 81E-03
1971 24E-02 12E-02 73E-02 24E-02 12E-03 24E-04 24E-04 22E+02 48E-03
1972 34E-02 85E-03 10E-01 17E-02 51E-04 17E-04 17E-04 18E+02 51E-03
1973 36E-02 13E-02 13E-01 18E-02 36E-04 90E-04 90E-04 27E+02 9.0E-03
1974  15E-02 3.1E-03 92E-02 92E-03 31E-04 31E-04 31E-04 13E+02 3.1E-03
1975 10E-02 52E-03 12E-01 87E-03 35E-04 35E-04 35E-04 19E+02 52E-03
1976 6.1E-03 6.1E-03 15E-01 27E-02 6.1E-04 6.1E-04 6.1E-04 22E+02 9.1E-04
1977 42E-03 42E-03 6.3E-02 84E-03 42E-04 42E-04 42E-04 13E+02 6.3E-04
1978 7.0E-04 47E-03 47E-02 94E-03 47E-04 47E-04 47E-04 15E+02 94E-04
1979 32E-04 16E-03 39E-02 65E-03 32E-04 32E-04 32E-04 12E+02 6.5E-04
1980 15E-02 26E-03 39E-02 10E-02 52E-04 52E-04 52E-04 1.2E+02 1.0E-03
1981 88E-03 44E-03 66E-02 3.1E-02 88E-04 88E-04 88E-04 13E+02 1.8E-03
1982 29E-02 39E-03 53E-02 16E-02 39E-04 39E-04 39E-04 11E+02 1.2E-03
1983 3.2E-02 54E-03 56E-02 65E-03 54E-04 54E-04 54E-04 15E+02 1.1E-04
1984 15E-02 49E-03 6.3E-02 39E-03 49E-04 49E-04 49E-04 16E+02 1.2E-03
1985 24E-02 81E-03 11E-01 66E-03 81E-04 81E-04 81E-04 26E+02 20E-03
1986 25E-02 85E-03 11E-01 69E-03 85E-04 85E-04 85E-04 27E+02 21E-03
1987 17E-02 56E-03 73E-02 45E-03 56E-04 56E-04 56E-04 18E+02 1.4E-03
1988 3.7E-02 12E-02 16E-01 10E-02 1.2E-03 1.2E-03 1.2E-03 3.9E+02 3.1E-03
1989 12E-02 39E-03 50E-02 3.1E-03 39E-04 39E-04 39E-04 12E+02 9.7E-04
1990 15E-02 49E-03 6.3E-02 39E-03 49E-04 49E-04 49E-04 16E+02 1.2E-03
1991 8.1E-03 27E-03 35E-02 22E-03 27E-04 27E-04 27E-04 86E+01 6.8E-04
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U-235_ U-238 Pu-239/24C_Th-232  Am-241 _Eu-154 La140 Pm-147 _Sm-151
1944 25E-02 25E-02 25E02 25E02 25E02 9I1E01 91E01 91E01 91IE01
1945 26E-02 26E-02 26E-02 26E-02 26E-02 14E+00 14E+00 1.4E+00 1.4E+00
1946  25E-02 25E-02 25E-02 25E-02 25E-02 3.6E+00 3.6E+00 3.6E+00 3.6 E+00
1947  29E-02 29E-02 29E-02 29E-02 29E-02 93E-01 93E01 93E01 93E01
1948 3.0E-02 3.0E-02 3.0E-02 30E-02 30E-02 24E+00 24E+00 24E+00 2.4E+00
1949 95E-04 95E-04 95E-04 95E-04 95E-04 18E+00 1.8E+00 1.8E+00 1.8 E+00
1950 7.8E-04 7.8E-04 7.8E-04 78E-04 7.8E-04 58E-01 58E-01 58E-01 58E-01
1951 16E-03 16E-03 16E-03 16E-03 16E-03 22E-01 22E-01 22E-01 22E01
1952 8.1E-04 81E-04 81E-04 81E-04 81E-04 7.0E-01 7.0E-01 7.0E-01 7.0E-01
1953 2.3E-03 23E-03 23E-03 23E-03 23E-03 3.1E+00 3.1E+00 3.1E+00 3.1E+00
1954 29E-03 29E-03 29E-03 29E-03 29E-03 6.7E+00 6.7E+00 6.7E+00 6.7 E+00
1955 6.4E-03 64E-03 64E-03 64E-03 64E-03 3.8E+00 3.8E+00 3.8E+00 3.8 E+00
1956  7.3E-03 7.3E-03 73E-03 73E-03 73E-03 36E+00 3.6E+00 3.6E+00 3.6 E+00
1957 3.2E-03 3.2E-03 3.2E-03 32E-03 3.2E-03 23E+00 23E+00 23E+00 2.3E+00
1958 19E-03 19E-03 19E-03 19E-03 19E-03 57E+00 57E+00 57E+00 5.7 E+00
1959 26E-02 26E-02 26E-02 26E-02 26E-02 3.6E+00 3.6E+00 3.6E+00 3.6 E+00
1960 5.7E-03 57E-03 57E-03 57E-03 57E-03 14E+00 14E+00 1.4E+00 1.4E+00
1961 19E-03 19E-03 19E-03 19E-03 19E-03 6.6E-01 6.6E-01 6.6E01 6.6E01
1962 1.3E-03 13E-03 13E-03 13E-03 13E-03 24E-01 24E01 24E01 24E-01
1963 44E-03 44E-03 44E-03 44E-03 44E-03 23E-01 23E01 23E01 23E01
1964 2.8E-03 28E-03 28E-03 28E-03 28E-03 45E-01 45E-01 45E-01 45E-01
1965 13E-02 13E-02 13E-02 13E-02 13E-02 16E-01 16E-01 16E-01 16E-01
1966 6.6E-03 6.6E-03 66E-03 66E-03 66E-03 21E-01 21E-01 21E-01 21E-01
1967 2.1E-02 21E-02 21E-02 21E-02 21E-02 19E-01 19E-01 19E-01 19E-01
1968  12E-03 12E-03 12E-03 12E-03 12E-03 12E-01 12E-01 12E-01 12E-01
1969 8.3E-03 83E-03 83E-03 83E-03 83E-03 21E01 21E01 21E01 21E-01
1970 11E-02 11E-02 11E-02 11E-02 11E-02 13E-01 13E-01 13E-01 13E-01
1971 12E-03 12E-03 12E-03 12E-03 12E-03 73E-02 73E02 7.3E02 7.3E-02
1972 12E-03 12E-03 12E-03 12E-03 12E-03 85E-02 85E-02 85E-02 85E-02
1973 14E-03 14E-03 14E-03 14E-03 14E-03 90E-02 90E-02 90E-02 90E-02
1974  3.1E-04 3.1E-04 31E-04 31E-04 31E-04 77E-02 7.7E-02 7.7E-02 7.7E-02
1975 35E-04 35E-04 35E-04 35E-04 35E-04 87E-02 87E-02 87E-02 87E-02
1976 3.0E-04 3.0E-04 30E-04 30E-04 30E-04 15E-01 15E-01 15E-01 15E-01
1977 6.3E-04 6.3E-04 63E-04 63E-04 63E-04 10E-01 1.0E-01 1.0E-01 1.0E-01
1978 7.0E-04 7.0E-04 7.0E-04 70E-04 70E-04 12E-01 12E-01 12E-01 12E-01
1979 49E-04 49E-04 49E-04 49E-04 49E-04 81E-02 81E-02 81E-02 81E-02
1980 10E-03 10E-03 10E-03 10E-03 10E-03 13E-01 13E-01 13E-01 13E-01
1981 18E-03 18E-03 18E-03 18E-03 18E-03 22E-01 22E-01 22E-01 22E01
1982 59E-04 59E-04 59E-04 59E-04 59E-04 98E-02 98E-02 98E-02 98E-02
1983 1.3E-03 13E-03 13E-03 13E-03 13E-03 13E-01 13E-01 13E-01 13E-01
1984 7.3E-04 73E-04 73E-04 73E-04 73E-04 12E-01 12E-01 12E-01 12E-01
1985 12E-03 12E-03 12E-03 12E-03 1.2E-03 20E-01 20E-01 20E-01 20E-01
1986 1.3E-03 13E-03 13E-03 13E-03 13E-03 21E-01 21E01 21E-01 21E-01
1987 84E-04 8A4E-04 84E-04 84E-04 84E-04 14E-01 14E-01 14E-01 14E-01
1988 19E-03 19E-03 19E-03 19E-03 19E-03 31E-01 31E01 31E01 31E01
1989 58E-04 58E-04 58E-04 58E-04 58E-04 97E-02 97E-02 97E-02 97E-02
1990 7.3E-04 73E-04 73E-04 73E-04 73E-04 12E-01 12E-01 12E-01 12E-01
1991 41E-04 41E-04 41E-04 41E-04 41E-04 6.8E-02 6.8E02 6.8E-02 6.8E02
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Sr-89 Ba-140 pP-32 Y-91 Pr-143 ~ Nd-147
1944 00E+00 99E-01 O0OE+00 9.1E-01 9.1E-01 9.1E-01
1945 0.0E+00 88E-01 0.0E+00 1.4E+00 1.4E+00 1.4E+00
1946 0.0E+00 1.7E+00 0.0E+00 3.6E+00 3.6 E+00 3.6 E+00
1947 00E+00 3.7E-01 O0.0E+00 9.3E-01 9.3E-01 9.3E-01
1948 0.0E+00 6.2E-01 0.0E+00 24E+00 2.4E+00 2.4E+00
1949 00E+00 1.1E+00 O0.0E+00 1.8E+00 1.8E+00 1.8 E+00
1950 O0.0E+00 25E-01 19E-02 58E-01 58E-01 58E-01
1951 O00E+00 14E-01 98E-04 22E-01 22E-01 22E-O1
1952 0.0E+00 3.7E-01 O0.0E+00 7.0E-01 7.0E-01 7.0E-O1
1953 0.0E+00 85E-02 21E-01 31E+00 3.1E+00 3.1E+00
1954 0.0E+00 9.7E-02 28E-01 6.7E+00 6.7E+00 6.7 E+00
1955 0.0E+00 4.6E-02 0.0E+00 3.8E+00 3.8E+00 3.8 E+00
1956 0.0E+00 9.7E-02 9.7E-02 3.6E+00 3.6E+00 3.6 E+00
1957 0.0E+00 O0.0E+00 6.2E-02 23E+00 2.3E+00 2.3 E+00
1958 0.0E+00 O0.0E+00 0.0E+00 5.7E+00 5.7 E+00 5.7 E+00
1959 52E-03 0.0E+00 9.0E-02 3.6E+00 3.6 E+00 3.6 E+00
1960 28E-02 00OE+00 O0.0E+00 1.4E+00 1.4E+00 1.4E+00
1961 21E-02 O0OE+00 4.0E-01 6.6E-01 6.6E-01 6.6E-O1
1962 13E-02 0.0E+00 O.OE+00 24E-01 24E-01 24E-01
1963 98E-03 00E+00 14E-02 23E-01 23E-01 23E-01
1964 11E-02 0.0E+00 13E-02 45E-01 45E-01 45E-01
1965 6.2E-03 0O0E+00 1.1E-02 16E-01 16E-01 16E-O1
1966 14E-02 0.0E+00 OOE+00 21E-01 21E-01 21E-01
1967 55E-03 00E+00 74E-03 19E-01 19E-01 19E-01
1968 6.5E-03 00E+00 3.1E-03 12E-01 12E-01 1.2E-O1
1969 48E-03 0.0E+00 O0.0E+00 21E-01 21E-01 21E-01
1970 32E-03 00E+00 0.0E+00 13E-01 13E-01 13E-01
1971 18E-03 0.0E+00 24E-03 7.3E-02 73E-02 7.3E-02
1972 0.0E+00 0.0E+00 O0.0E+00 85E-02 85E-02 8.5E-02
1973 0.0E+00 O0.0E+00 3.1E-05 9.0E-02 9.0E-02 9.0E-02
1974 0.0E+00 O0.0E+00 24E-05 7.7E-02 7.7E-02 7.7E-02
1975 0.0E+00 0.0E+00 O0.0E+00 8.7E-02 8.7E-02 8.7E-02
1976 0.0E+00 0.0E+00 O0.0E+00 15E-01 15E-01 15E-01
1977 0.0E+00 O0.0E+00 3.7E-05 10E-01 10E-01 1.0E-O1
1978 0.0E+00 0.0E+00 O0.0E+00 12E-01 12E-01 1.2E-01
1979 0.0E+00 0.0E+00 O0.0E+00 8.1E-02 8.1E-02 8.1E-02
1980 0.0E+00 0.0E+00 0.0E+00 1.3E-01 13E-01 13E-01
1981 0.0E+00 0.0E+00 O0.0E+00 22E-01 22E-01 22E-01
1982 0.0E+00 O0.0E+00 O0.0E+00 9.8E-02 9.8E-02 9.8E-02
1983 0.0E+00 0.0E+00 0.0E+00 1.3E-01 13E-01 13E-01
1984 0.0E+00 0.0E+00 O0.0E+00 12E-01 12E-01 1.2E-01
1985 0.0E+00 0.0E+00 O0.0E+00 20E-01 20E-01 2.0E-01
1986 0.0E+00 0.0E+00 O0.0E+00 21E-01 21E-01 21E-01
1987 0.0E+00 O0.0E+00 43E-05 14E-01 14E-01 14E-O1
1988 0.0E+00 O.0E+00 19E-04 31E-01 31E-01 3.1E-01
1989 0.0E+00 O0.0E+00 3.1E-04 9.7E-02 9.7E-02 9.7E-02
1990 O0.0E+00 O0.0E+00 24E-04 12E-01 12E-01 1.2E-O1
1991 0.0E+00 0.0E+00 O0.0E+00 6.8E-02 6.8E-02 6.8E-02
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Table3B.6 Estimated radionuclide concentrations in bottom sediment (Bq g™).
Cs137  Ru-106 _ _S-90 Co60 Celdd  7Zr-95 _ Nb-95 H-3
1944 16E-01 41E+00 90E02 G55E-0I 72E01 I14E+0I 14E+01 7.9E-02
1945 86E-01 15E+00 45E-01 18E-01 26E-01 15E+00 1.5E+00 1.6E-02
1946 1.8E+00 21E+00 1.0E+00 3.1E-01 35E-01 13E-01 10E-01 22E-02
1947 1.8E+00 13E+00 1.0E+00 29E-01 18E-01 21E-02 19E-02 25E-02
1948 34E+00 3.1E+00 1.8E+00 53E-01 53E-01 16E-01 16E-01 3.6E-02
1949 35E+00 22E+00 22E+00 52E-01 32E-01 99E-01 12E-01 3.8E-02
1950 4.3E+00 14E+00 2.6E+00 58E-01 1.7E-01 24E-02 12E-01 45E-02
1951 3.6E+00 6.8E-01 23E+00 51E-01 18E-01 26E-02 1.0E-02 4.7E-02
1952 2.8E+00 4.2E-01 22E+00 50E-01 3.0E-01 17E-01 16E-01 54E-02
1953 2.3E+00 50E-01 28E+00 54E-01 19E-01 89E-02 43E-02 59E-02
1954 23E+00 4.7E-01 43E+00 75E-01 6.8E-01 28E-01 18E-01 7.2E-02
1955 2.3E+00 38E-01 40E+00 6.2E-01 7.1E-01 28E-02 28E-02 6.9E-02
1956 3.8E+00 4.7E-01 40E+00 96E-01 9.0E-01 11E-01 14E-01 6.9E-02
1957 3.9E+00 25E-01 41E+00 89E-01 39E-01 22E-03 14E01 6.8E-02
1958 3.9E+00 13E-01 41E+00 80E-01 1.7E-01 22E-03 29E-0l1 6.7E-02
1959 4.6E+00 7.3E+00 41E+00 1.7E+00 7.6E-01 26E-01 29E-01 6.7E-02
1960 45E+00 15E+01 3.9E+00 19E+00 47E-01 17E-01 19E-01 6.5E-02
1961 4.4E+00 15E+01 3.8E+00 1.7E+00 20E-01 55E-02 1.8E-01 6.2E-02
1962 7.2E+00 1.3E+01 6.2E+00 2.6E+00 14E-01 1.8E-03 23E-04 99E-02
1963 6.9E+00 7.7E+00 6.0E+00 23E+00 64E-02 6.8E-04 15E-03 9.3E-02
1964 6.8E+00 7.3E+00 5.7E+00 22E+00 3.3E-02 1.1E-03 55E-04 89E-02
1965 6.6E+00 3.7E+00 5.6E+00 20E+00 14E-02 21E-05 55E-04 85E-02
1966 6.5E+00 21E+00 55E+00 1.8E+00 6.9E-03 15E-03 15E-03 8.1E-02
1967 6.4E+00 1.1E+00 54E+00 1.6E+00 28E-03 28E-05 7.7E-04 7.7E-02
1968 6.1E+00 5.6E-01 52E+00 14E+00 14E-03 7.7E-04 7.7E-04 80E-02
1969 6.0E+00 2.9E-01 5.0E+00 1.2E+00 7.0E-04 28E-04 27E-04 7.9E-02
1970 5.8E+00 1.5E-01 49E+00 1.1E+00 4.1E-04 14E-05 87E-06 7.6E-02
1971 57E+00 7.4E-02 48E+00 92E-01 34E-04 73E-06 7.1E-06 7.3E-02
1972 56E+00 38E-02 47E+00 81E-01 15E-04 17E-06 15E-06 6.9E-02
1973 54E+00 19E-02 45E+00 7.1E-01 7.6E-05 11E-05 11E-05 6.6E-02
1974 53E+00 9.8E-03 45E+00 6.2E-01 31E-05 21E-07 11E-05 6.3E-02
1975 52E+00 51E-03 44E+00 55E-01 31E-05 51E-06 51E-06 6.0E-02
1976 51E+00 34E-03 42E+00 48E-01 14E-04 23E-05 23E-05 59E-02
1977 49E+00 21E-03 41E+00 42E-01 11E-04 12E-05 11E-05 56E-02
1978 48E+00 1.1E-03 40E+00 37E-01 45E-05 23E-07 11E-05 53E-02
1979 47E+00 58E-04 3.9E+00 33E-01 32E-05 33E-06 33E-06 5.1E-02
1980 4.6E+00 4.3E-04 3.8E+00 29E-01 13E-04 22E-05 22E-05 4.9E-02
1981 45E+00 69E-04 3.7E+00 25E-01 1.7E-04 40E-05 39E-05 4.8E-02
1982 45E+00 3.6E-04 3.8E+00 23E-01 7.2E-05 7.9E-07 20E-05 4.7E-02
1983 44E+00 93E-04 3.7E+00 20E-01 14E-04 20E-05 20E-05 4.6E-02
1984 43E+00 1.1E-03 3.6E+00 18E-01 14E-04 20E-05 19E-05 45E-02
1985 4.2E+00 55E-04 35E+00 16E-01 58E-05 38E-07 19E-05 4.2E-02
1986 4.1E+00 20E-03 34E+00 14E-01 3.0E-04 42E-05 42E-05 43E-02
1987 40E+00 1.3E-03 3.3E+00 12E-01 1.7E-04 94E-06 86E-06 4.1E-02
1988 3.9E+00 34E-03 3.2E+00 11E-01 51E-04 63E-05 63E-05 4.3E-02
1989 3.8E+00 18E-03 3.1E+00 95E-02 22E-04 41E-06 3.0E-06 4.1E-02
1990 3.7E+00 92E-04 3.1E+00 84E-02 93E-05 4.1E-06 3.0E-06 3.9E-02
1991 3.7E+00 4.9E-04 3.0E+00 7.4E-02 42E-05 99E-07 99E-07 37E-02
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Table3B.6 Continued.

[-131 U-235 U-238  Pu-239/24C Th-232  Am-241  Eu-154  L&140

1986 87E-07 11E-02 11E-02 66E-02 65E-02 51E-02 29E-06 0.0E+00
1987 19E-07 11E-02 11E-02 66E-02 65E-02 51E-02 27E-06 0.0E+00

1989 65E-08 11E-02 11E-02 67E-02 66E-02 51E-02 23E-06 0.0E+00
1990 44E-08 11E-02 11E-02 67E-02 67E-02 51E-02 21E-06 0.0E+00
1991 23E-08 11E-02 11E-02 67E-02 67E-02 51E-02 20E-06 0.0E+00
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Table3B.6 Continued.

Pm-147 _Sm-1561 __S-80 _ Bal40  P-32 Y-OL __ Pr-143__ Nd-147
1945 79E-01 79E-0L 00E+00 14E-01 00E+00 22E-01 22E-01 22E-0L
1946 83E-01 15E+00 0.0E+00 1.2E-01 0.0E+00 28E-01 27E-01 27E-01
1947 1.8E-01 16E+00 0.0E+00 1.8E-02 0.0E+00 4.7E-02 44E-02 4.4E-02
1948 1.3E+00 26E+00 0.0E+00 85E-02 0.0E+00 32E-01 3.2E-01 3.2E-01
1949  47E-01 27E+00 0.0E+00 82E-02 0.0E+00 14E-01 14E-01 14E-01
1950 2.2E-02 34E+00 0.0E+00 35E-67 0.0E+00 24E-03 14E-09 17E-11
1951 57E-02 29E+00 0.0E+00 15E-02 50E-06 24E-02 24E-02 24E-02
1952 24E-01 24E+00 0.0E+00 55E-02 1.2E-190 1.0E-01 1.0E-01 1.0E-01
1953 1.2E+00 3.1E+00 0.0E+00 1.2E-02 13E-03 45E-01 45E-01 45E-01
1954 32E+00 5.6E+00 0.0E+00 15E-02 18E-03 1.0E+00 1.0E+00 1.0 E+00
1955 8.0E-01 56E+00 0.0E+00 3.4E-03 50E-188 3.0E-01 29E-01 29E-01
1956 1.3E+00 59E+00 0.0E+00 1.2E-02 51E-04 45E-01 45E-01 45E-01
1957 52E-02 6.2E+00 0.0E+00 4.3E-68 1.7E-188 6.3E-03 3.7E-09 4.6E-11
1958 21E-03 6.3E+00 0.0E+00 15E-133 0.0E+00 8.7E-05 3.1E-17 47E-21
1959 9.1E-01 6.8E+00 3.6E-05 48E-199 19E-04 22E-01 22E-01 22E-01
1960 24E-01 6.6E+00 1.2E-04 16E-264 59E-189 54E-02 51E-02 5.1E-02
1961 7.2E-02 65E+00 53E-05 0.0E+00 3.0E-04 15E-02 14E-02 14E-02
1962 4.6E-03 11E+01 6.0E-07 0.0E+00 16E-188 3.3E-04 19E-10 23E-12
1963 2.0E-02 11E+01 1.9E-05 0.0E+00 80E-06 39E-03 39E-03 39E-03
1964 7.2E-02 10E+01 20E-05 00E+00 7.4E-06 83E-03 83E-03 83E-03
1965 2.8E-03 10E+01 14E-07 00E+00 24E-190 11E-04 6.6E-11 82E-13
1966 1.1E-02 10E+01 84E-06 0.0E+00 0.0E+00 12E-03 1.2E-03 12E-03
1967 41E-04 10E+01 57E-08 0.0E+00 0.0E+00 16E-05 93E-12 12E-13
1968 1.0E-02 10E+01 7.6E-06 00E+00 1.1E-06 14E-03 14E-03 14E-03
1969 7.1E-03 99E+00 1.9E-06 0.0E+00 35E-191 7.8E-04 7.6E-04 7.6E-04
1970 24E-03 98E+00 6.1E-07 0.0E+00 0.0E+00 26E-04 25E-04 25E-04
1971 22E-03 97E+00 64E-07 00E+00 25E-07 25E-04 24E-04 24E-04
1972 84E-04 96E+00 43E-09 00E+00 8.1E-192 12E-04 12E-04 12E-04
1973 11E-03 95E+00 29E-11 00E+00 15E-09 14E-04 14E-04 14E-04
1974  42E-05 95E+00 1.9E-13 0.0E+00 49E-194 19E-06 1.1E-12 14E-14
1975 13E-03 94E+00 1.3E-15 00E+00 0.0E+00 16E-04 16E-04 16E-04
1976 58E-03 9.3E+00 88E-18 0.0E+00 0.0E+00 6.4E-04 6.3E-04 6.3E-04
1977 3.1E-03 92E+00 59E-20 00E+00 3.7E-09 34E-04 34E-04 34E-04
1978 12E-04 92E+00 4.0E-22 00E+00 12E-193 46E-06 27E-12 33E-14
1979 82E-04 91E+00 2.7E-24 00E+00 0.0E+00 9.8E-05 9.8E-05 9.8E-05
1980 5.6E-03 9.0E+00 1.8E-26 0.0E+00 0.0E+00 6.2E-04 6.2E-04 6.2E-04
1981 1.0E-02 89E+00 1.2E-28 0.0E+00 0.0E+00 13E-03 1.3E-03 13E-03
1982 40E-04 92E+00 85E-31 0.0E+00 0.0E+00 19E-05 1.1E-11 14E-13
1983 50E-03 9.1E+00 5.7E-33 0.0E+00 0.0E+00 56E-04 56E-04 5.6E-04
1984 50E-03 89E+00 3.8E-35 0.0E+00 0.0E+00 58E-04 5.7E-04 57E-04
1985 19E-04 89E+00 2.6E-37 0.0E+00 0.0E+00 7.7E-06 4.6E-12 57E-14
1986 1.0E-02 88E+00 1.7E-39 0.0E+00 0.0E+00 11E-03 1.1E-03 1.1E-03
1987 25E-03 87E+00 1.2E-41 00E+00 23E-09 26E-04 24E-04 24E-04
1988 1.6E-02 86E+00 7.8E-44 0.0E+00 3.2E-08 17E-03 17E-03 17E-03
1989 1.3E-03 85E+00 52E-46 00E+00 86E-09 11E-04 84E-05 84E-05
1990 5.1E-05 85E+00 35E-48 0.0E+00 2.7E-193 14E-06 6.7E-13 83E-15
1991 25E-04 85E+00 24E-50 0.0E+00 0.0E+00 3.0E-05 3.0E-05 3.0E-05
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Appendix 4A: Generic Exposure Equations

TheTask 4 report describesan analysis of exposuresto radionuclidesreleased from X-10facility through
ingestion of fish, ingestion of water, ingestion of milk, ingestion of mest, and externd exposureto shoreline
sediments. The generic equations used to estimatethe intake or exposure for each of these pathwaysare
listed below.

Ingestion of Fish:
Intake = (C,uee XBCF ) XN gy XPyey XFg XEF XED xFg (4A.1)

where

Intake = Amount of radioactivity ingested (Bq)

Coater = Concentration in surface water (Bg L™)

BCF = Bioconcentration factor (L kg?)

Nig, = Number of meals (fish meals d?)

= = Size of portions (kg fish meal )

Fe = Fraction of fish consumed that is contaminated (unitless)

EF = Exposurefrequency (dy™)

ED = Exposure duration (y)

Friisn = Fraction of radionuclide remaining in fish after processing (unitless).

Ingestion of Water (Drinking Water Pathway):

Intake = C, e U pater XFon XFriie XEF XED XBi (4A.2)
where:
Intake = Amount of radioactivity ingested (Bq)
Coater = Concentration of radionuclide in surface water (Bg L™)
Uater = Average daily consumption of drinking water (L d%)
Fow = Fraction of water consumed that is contaminated (unitless)
Fire = Fraction of radioactivity in water remaining after filtering (unitless)

EF = Exposure frequency (d y™)
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ED = Exposure duration (y)
Brk = Fraction of Clinch River water backflowing up the Tennessee River
(unitless) [used only for CRM 0 at Kingston].
Ingestion of Milk:
Intake* C,_,-U_. -F_ -EF -ED -e"('r s (4A3)
where
Intake = Amount of radioactivity ingested (Bq)
Chrilk = Concentration in milk at the time of milking (Bq L™)
Unmitk = Milk ingestion rate by humans (L d*)
Fen = Fraction of contaminated milk ingested by humans (unitless)
EF = Exposure frequency (d y?)
ED = Exposure duration (y)
| = Radioactive decay (d?)
toeiay = time between milking and consumption (d)
and Cmit " Cvater WM (4A.4)
where
Crilk = Concentration in milk (Bq L™)
Coater = Concentration of contaminant in water (Bq L™)
WM = Water to milk transfer factor (unitless)
and W F Q. -P, (4A.5)
where
Frn = Transfer coefficient to milk (d L™)
Qn = Amount of water consumed by adairy cow (L d?)
P = Fraction of water consumed by adairy cow that is

contaminated (unitless)
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Ingestion of Meat:

Intake= C ., XU, XFy, XEF XEDXF, (4A.6)
where

Intake = Amount of radioactivity ingested (Bq)

Crreat = Concentration of contaminant in meat at time of slaughter

(Bakg?)

U meat = Ingestion of meat by humans (kg d?)

Fe = Fraction of contaminated meat ingested by humans (unitless)

EF = Exposure frequency (d y?)

ED = Exposure duration (y)

Fr meat = Fraction of radionuclide remaining in meet after food preparation (unitless)
and Crneat ~ Cuvater - WF (4A.7)
where

Crneat = Concentration in meat (Bq kg?)

Coater = Concentration of contaminant in water (Bq L™)

WF = Water to meat transfer factor (L kg?)
and W R Q- Py (4A.8)
where

Q = Ingestion of water by beef cattle (L d?)

F = Transfer coefficient to meat (d kg™)

P; = Fraction of water consumed by beef cattle that is contaminated

(unitless)

External Exposure to Shoreline Sediments:

Exposure = C_, xEF,, XED (4A.9)
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where

Exposure = Radiation absorbed from external exposure (Bq kgy)

Cad = Concentration of contaminant in sediment (Bq kg?)

EF o« = Exposure frequency (unitless)

ED = Exposure duration (y)
and EF e © (ETss Fuup )% (Ewa ' Ft(down)) (4A.10)
where

Fiuw) = Fraction of time (days per every 365 days) using the shoreline when

the water level is up (unitless)

ETg = Fraction of time (hours per every 24 hours) in asingletrip for the summer
and spring months (unitless)

Fr(down) = Fraction of time (days per every 365 days) using the shoreline when
the water level is down (unitless)

ET: = Fraction of time (hours per every 24 hours) inasingletrip for thefdl and
winter months (unitless)

After theintake or exposure is obtained for a given pathway, the dose is determined by the following

equation:
D " Intakeor Exposure - DF (4A.11)
where
D = Dose delivered to an organ from an exposure (Sv)
Intake = Amount of radioactivity ingested (Bq)
or Exposure = Radiation absorbed from external exposure (Bq m?)
DF = Organ-specific dose factor per unit intake (energy deposited

divided by organ mass) (Sv Bq* for internal exposureor for external, a
dose rate factor with units of Sv y* Bq™ kg).
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Appendix 5A: Summary of Monitoring Data for
Releases of Radionuclides from White Oak Creek

This document summarizes higorical monitoring data for relesses of radionuclides from White
Oak Creek. The monitoring data were identified in reports stored at the X- 10 Laboratory
Records Center in Building 4500 at ORNIL. Section 1.0 of this document presents the following
information for each type of monitoring report located by the project team, where available:

Title of the report series,

Time period during which specific reportsin the series were issued,

Frequency of monitoring activity and sample location,

Types of analyses conducted (e.g., gross beta, gross gamma, or specific radionuclides),
Collection and anaytica methods, and

Data reporting formet.

Section 2 of this document describes severa reports located by the project team that do not
include monitoring data, but contain other information relevant to the evaudion of discharges of
radionuclides from White Oak Creek, such as caculation procedures. These specid reports
include invedtigations of flood events andyses of plant wastes for specific radionuclides, and
decriptions of methods used to cadculate the curies discharged per day from beta activity
measurements and to measure water flow over White Oak Dam.

Specific reports within a given report series that have been identified to date are lised in Table
5A. 1. The table includes report number, firg author, title, and the ChemRisk Repostory
number of the document if a copy was obtained and entered into the InMagic database.

1.0  Measurement of Radioactivity in Discharges from White Oak Creek

The following sections describe reports containing historical  radioactivity monitoring data for
discharges from White Oak Creek. Routine water monitoring activities were reportedly
conducted by the Area Monitoring group, but the data were anadyzed by the Hedth Physics

group.

1.1 Ealy Water Surveys

The ealiest identified water monitoring data for radioactivity in discharges from White Oak
Creek were collected on July 26, 1944. These data are presented in "Activity of Mud and Water
from White Oak Dam" (CF 44-08-376; ChemRisk Repository No. 1397). This one page report
tabulates results from sngle samples collected a White Oak Dam and a seven locations aong
White Oak Creek. Radioactivity data for both water (in ¢/mL/min) and mud (in : Ci/gm) are
presented. The sampling locations are shown on an atached sketch. Collection or andyss
methods are not discussed.
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Three subsequent reports entitled "Water Survey White Oak Dam” (CF 44 09-377, CF 44-10-
063, CF 44-10-064; ChemRisk Repostory No. 1846 and 2376) present radioactivity monitoring
results for water samples collected a White Oak Dam during the three week period between
September 11, 1944 and October 1, 1944. These data were collected using the "small container/
large container” immerson sampling method (described in Section 5), and reported as gamma
doserate (mr/hr).

1.2 Sattling Pond and White Oak Dam Water Surveys

This series of reports, located for the period October 1944 through March 1948, presents
radioactivity monitoring results for water samples collected a the inlet and outlet to the settling
pond and a White Oak Dam. In generd samples were collected gpproximately daly at the inlet
and outlet to the settling pond and once per week a White Oak Dam. Individua reports were
issued weekly from October 1944 through early 1946 and less frequently (eg., biweekly or
monthly) from early 1946 through March 1948. Reports in this series identified a the X- 10
Laboratory Records Center are listed in Table 5A.1.

Samples were collected and measured for gamma dose rate usng the smadl/large container
immerson method.

1.3 Hedlth Physics Divison Monthly/Quartery/Semi- Annua/Annua Progress Reports

This series of reports summarizes the research activities of the ORNL Hedth Physics Divison.
The earliest identified report of this type was issued in 1946 as a monthly report (MonH215;
ChemRisk Repository No. 574), then quarterly, semi-annua, and annua from 1959 to 1977
(ChemRisk Repository No. 1963). The types of research included in Hedth Physics Divison
progress reports are radiation physics, waste disposa research, and internad dosmetry, as well as
publications and papers given during the previous year. Occasiondly included within the
discusson of waste disposal research are descriptions of studies in the White Oak Creek bagin.
These descriptions are generdly very brief and are described in grester detall esewhere. The
reportsin this series that have been identified by the project team are listed in Table 5A.1.

14 706-D Area Reports

This series of weekly reports, identified for the period from September 27, 1947 (CF 47-10-29;
(ChemRisk Repository No. 1318, 1282, 1875) tabulates data on the daily activity of water
discharged from the Settling Basin. Data presented include average beta activity of discharge (in
dminymL), flow from the Settling Basin (in thousands of gdlons/day), and approximate curies
discharged from the Settling Basin. The reports in this series that have been identified are listed
in Table5A.1.

15 Wagte Monitoring / Area Monitoring Weekly / Monthly Reports

Beginning in July 1947 (CF 47-7-36; ChemRisk Repostory No. 1624), routine water monitoring
results from the Settling Basn and White Oak Dam are presented in this series of reports. The
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reports were issued from 1947 to 1949 (ChemRisk Repository No. 1624, 1578, 1317, 2377) and
for ax months in 1953 (ChemRisk Repostory No. 2688), and are titled "Waste Monitoring
Weekly (or Group) Reports’ and "Area Monitoring Weekly Reports'. In addition to other types
of monitoring data (eg., ar, clothing, waste), these reports present beta and gamma radiaion
vaues for water collected at the Settling Basin and a White Oak Dam. The reports in this series
that have been identified by the project team are listed in Table 5A.1.

Samples for beta activity are collected four times dally at each location, and weekly averages at
each location in mr/hr are tabulated. In addition, the total curies discharged from each location
ae presented. Gamma activity is measured according to the methods set forth in CH-2566,
"Operating Equations and Procedures Involved in Water Counting a Ste X," by K.Z. Morgan
(ChemRisk Repostory No. 2565). Results are tabulated as the dally average of measurements
from smdl and large containers collected at each location.

A summary of the data presented in these reports for the period from September 18, 1949 to
March 5, 1950 is provided in Appendix 1 to the report "Fisson Products Dispersa- Edtimated
Hydrological Hazards' (CF 50-3-101; ChemRisk Repository No. 1842). Data are tabulated as
curies discharged per week from the Settling Basin into White Oak Creek and Lake, and from
White Oak Lake into the Clinch River. The difference between the amount of activity discharged
from the lake and that discharged into it per week is caculated, and the cumulative total excess
discharge is presented.

1.6 Applied Hedth Physcs Monthly / Quarterly / Semi-Annud / Annud Reports

This series of reports presents a summary of data collected during routine radioactivity
monitoring programs conducted by the Applied Hedth Physics Divison. The reports were
published routindy from 1953 until 1984. Applied Hedth Physics reports were issued quarterly
in 1953 and 1954, semi-annudly in 1955 and 1956, and annudly from 1957-84. A monthly
report titled "Radioactivity in Clinch River Wae" was located for the period January through
April 1962. Reports for 1959-62 include curies of radioactivity discharged quarterly to the
Clinch River from White Oak Creek. Curies discharged are reported by month in the 1962-64
quarterly reports.

The types of data that are summarized include area monitoring (e.g., ar, clothing measurements),
personned monitoring, meteorologica data (eg., inches of ranfdl), and indrument assays. In
addition, data collected as pat of the liquid waste disposd systerm monitoring program are
summarized. Data of this type that are presented include average weekly beta activity and
plutonium discharges from the Settling Basn and White Oak Lake and the probable average
concentration of radioactivity in the Clinch River bdow White Oak Creek. Individud
measurements are not presented, and the frequency of sample collection or measurement
methods used are not discussed. The reports in this series that have been identified by the project
team arelisted in Table 5A.1.
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1.7 Laboratory Facilities - Waste Disposal/ Radioactive Waste Disposa Operations Reports

This series of reports presents data obtained from sampling dations established to monitor
ORNL wade effluents The titles of these reports have changed dightly over time from
"Laboratory Facilities -Waste Disposad Reports' for December 1961 through 1964, and
"Radioactive (Liquid and Gaseous) Waste Digposd Operations (and Effluent Monitoring)
Reports’ for 1965-85.

Types of data summarized in these reports include activity as totd S, Ru-106, Cs-137, and Co-
60 in wastes discharged to White Oak Creek from the burid grounds, waste pits, trenches, and in
discharges from White Oak Creek to the Clinch River. A figure showing the locations of the
sampling dations is provided. Gross beta activity in process waste discharge from a number of
buildings and processng areas & ORNL is aso summarized. Sampling and analyticd methods
are not discussed in these reports.

1.8 Waste Treatment and Disposa Progress Reports

This series of reports, issued from 1961 through 1965, reviews the progress of the ORNL
development program. This program's objective was to develop and demondrate, on a pilot
plant scae, processes for trestment and disposal of radioactive wastes produced in the nuclear
power industry. Environmentd research on the Clinch River is included to provide
characterization of the didribution, transport, and accumulation of fisson products in the
environment.  To this end, these reports include a brief summary of the White Oak Basn sudies,
including a summary of activity measurements for specific radionuclides in process wastes and
a White Oak Creek Mile 26. These data are described in greater detail in the Clinch River
Studies reports (ChemRisk Repository No. 165, 196, 206, 151, 205, 202, 311, 1810, 149, 2110,
1434, 3118, 3119, 1820, 3180). Specific reports in this series that have been identified are listed
in Table 5A.1.

19 Summary of the Availahility of Higtoricd Water Monitoring Data

In summary, reports describing water monitoring for radioactivity a White Oak Dam have been
identified beginning in July 1944. In generd, weekly or monthly summaries of water monitoring
results are available from this date forward. For the earlier years (i.e, 1940s and 1950s), only
gamma and beta activity measurements are presented. Reports describing routine monitoring of
White Oak Dam releases for specific radionuclides have not been identified until December 1961
(i.e, in Laboratory Feciliies - Waste Disposd and Radioactive Waste Disposd Operations
Reports).

20  Special Reports

Specid dudies in which water discharged from White Oak Creek to the Clinch River was
monitored for radioactivity are summarized in this section, including sudies of the effectiveness
of White Oak Creek as a settling basin, the effects of flood conditions on release measurements,
and specific radionuclide anadyses.
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21 Investigation of the Efficiency of Whité 0Oak Cregk

A dudy was conducted in 1947 to evauate the rdative effectiveness of different sections of the
White Oak Creek drainage area in removing radioactive fisson products from the effluent. The
results of this study are reported in "Prdiminary Report - Efficdency of White Oak Creek” (CF
47-11-554; ChemRisk Repository No. 1844). Estimated volume of creek flow is presented for a
number of locations in the drainage area, Snce it was recognized that a sgnificant factor in the
efficiency of remova would be the natura volume of flow of different parts of White Oak Creek
as it varied with the contributions of tributary streamlets.  Observed beta activity and theoretical
dilution factors for each location are presented.

2.2 Studies of the Effects of FHoods on the Discharge of Radioactivity from White
Oak Creek

Three reports describing the effects of floods on the discharge of radioactivity over White Oak
Dam were identified for the period between 1948 and 1950. The first, "Preiminary Report on
Discharges of Radioactivity into White Oak Creek and the Clinch River" (CF 48-12-293;
ChemRisk Repository No. 1395), presents data collected during the floods of February 12-15,
July 14, and November 19 and 28, 1948. The second, "Studies on Overflow at White Oak Dam"
(CF 49-07-222; ChemRisk Repository No. 2138), presents data collected during the flood of late
March 1949. The third report, "Monitoring of White Oak Discharge Water During Flood of
January 30-31, 1950" (CF 50-3-44; ChemRisk Repository No. 1401), presents data collected
between January 29, 1950 and February 2, 1950. Each of these reportsis described below.

2.2.1 Prdiminary Report on Discharges of Radioactivity into White Oak Creek and the
Clinch River

This report summarizes measurements of radioactivity in White Oak Dam discharges made
during 1948. Maximum, minimum, and average daly discharges of radioactivity into White Oak
Creek and the Clinch River, in curies (beta and gamma) per day, are presented for each month.
Cumulaive discharges for the year are dso tabulated. In addition, data collected during the
floods of February 12-15, July 14, and November 19 and 28 are presented. Data from these
periods includes flow rates, activity discharge measurements, and estimates of the probable
activity in the Clinch River. The effect of floods on purging White Oak Lake is aso discussed.

2.2.2 Studies on Overflow at White Oak Dam

This report presents data collected during the flood of late March 1949. Water samples were
collected severd times per day between March 25 and March 31 to measure radioactivity; these
data were reported as gross beta in ¢/m/mL. The andysis method is described as follows. In the
laboratory, a 50 mL portion of each sample was centrifuged and the supernatant decanted into a
Sseparate beaker and reduced to near dryness. Samples were then transferred into an duminum
dish and brought to dryness under a heat lamp. Sediment from each sample was micro-washed
into a separate duminum dish and brought to dryness under a heat lamp. After cooling to room
temperature, the samples were counted in a beta chamber at approximately 10% geometry.
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Average curies per day discharged over White Oak Dam and the probable average concentration
in the Clinch River are presented for the periods previous to, during, and following the flood, and
devidions from the probable average concentration in the Clinch River are cdculaed. The
report indicates that the probable average concentration in the Clinch River was caculated usng
as a dilution factor the ratio of White Oak Darn discharge to the flow of the Clinch River.
Average discharge volumes from White Oak Dam ae provided for each day of sampling;
however, the flow of the Clinch River for corresponding periodsis not provided.

2.2.3 Monitoring of White Oak Discharge Water During Food of January 30-31, 1950

This report presents data collected between January 29, 1950 and February 2, 1950, when 5.65
inches of rainfal were recorded a8 ORNL. During this period, data were collected on an "around
the clock schedule’ to monitor radioactivity in discharge water from White Oak Dam. Both beta
and gamma activity were measured. While the water was pouring over the dam a a high leve on
January 30 and 31, 1000-mL water samples for beta activity were collected a approximeately
one- hour intervals. When the water receded to a level near the top of the coffer piling, samples
were collected less frequently. In the laboratory, two 10-mL portions of each sample were
brought to dryness in duminum dishes under a heat lamp. After cooling to room temperature, the
samples were counted in a beta chamber at gpproximately 10% geometry.

Gamma radioactivity was measured from approximately eight gallon samples collected over a 28
hour period. The samples were emptied into a previoudy decontaminated 14" inch diameter by
14" inch height stainless sted container. Monitoring equipment conssted of a scder, scde of 64,
G.M. tube enclosed in a brass cylinder, and a Wizard Recorder. Samples were counted for five
minutes. Gamma radiation was cdculated in terms of mr/hr using the converson factor of
4.1" 10™* times the net counts per minute.

Water leve in inches above or below the top of the coffer piling is provided for each interva
during which samples were collected. Tota curies discharged per day over White Oak Dam (as
beta activity) and the probable concentration in the Clinch River, cdculated based on the dilution
afforded by the Clinch River, are presented for each day that samples were collected. However,
the methodology or assumptions used to caculate the probable concentration in the Clinch River
are not discussed. In addition to beta activity, curies discharged per day as gamma activity are
also presented.

Radiochemicd andyses data for Ru, Zr, Cb, TRE, Cs, S, and Pu are tabulated as the percent of
tota activity. The methodology used to determine these vaues is not provided, nor is the specific
period to which these data correspond.
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2.3 Andyses for Specific Radionuclides

Radiochemicd anadlyses data relevant to discharges over White Oak Dam were identified in
svead reports.  Didribution of activity for specific dements in W-6 Storage Tank waste
solutions measured during 1944 is tabulated in "Disposa of Active Wagte Solutions' (CE-1852;
ChemRisk Repository No. 1400). The percent of total beta and gamma activity as Cb, Ce, Cs,
Ru, S, Te Zr, Y, La and Ba measured in solution, precipitate, and supernate from samples
collected on May 15 is presented.

Thetota activity as S, Y, Zr, and Ru measured in the W-10, W-7, and W-9 Storage Tanks on
September 1, 1944 is tabulated in "Didribution of Fisson Activity in Metd Waste Solutions'
(CN-2047; ChemRisk Repostory No. 1436). In addition, the activity of each dement for
subsequent years (1945 through 1949) is predicted based on the haf-lives of the dements.

In addition to the above two reports, radiochemica andyses data for Ru, Zr, Cb, TRE, Cs, S,
and Pu were collected a White Oak Dam during the flood of January 1950 (CF 50-3-44;
ChemRisk Repository No. 1401), as discussed above.
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Table5A.1  Reports contaning Data Relevant to Measurement of Radioactivity in Water
Discharged over White Oak Dam.

Early Water Surveys (1944)

Activity of Mud and Water from White Oak Dam

CF 44-08-376 D.1 Rendell (ChemRisk Repository No. 1397)

Water Survey White Oak Dam; 9/11-9/17/44

CF44-09-377 D.J. Rendell (ChemRisk Repository No. 1846)

Water Activity Report for Week; 9/17-9/23/44
CF44-10-063 D.J. Rendel (ChemRisk Repository No. 2376)
CF 44-10-064 D.J. Rendll Water Survey White Oak Dam; 9/29-10/1/44

(ChemRisk Repository No. 2376)

Settling Pond and White Oak Dam Water Surveys (1944-48)

Settling Pond and White Oak Dam Water Survey; 10/2-

CF 044-10-149 D.J. Renddll 10/8/44

bz oumn SRS OL S e o e
CF 4410300 D.J. Rendel fg/tggﬂ (Pgﬂgmagidskvl\ézggsi(t)gryﬁl?23v¥2§er Surveys 1016
o oamm SR OL O v s 02
CF 44-11-183 D.J. Rendell ET;B, Pond and White Oak Dam Water Survey; 11/6-
CFastl-3% D.J. Rendell f]e}tllfla;]i Fgggmagﬁskvgzggsggryainzg\;ger suvey; LA
CF 44-11-389 D.J. Rendell Eg('}“f 1/22;‘34 ?2?1 :rvngitgk%ﬁ OZﬁr(T)]r fﬁ?@% 7\/(\Slsarer Survey:
oz amm e S Ry e
CF 44-12-245 D.J. Rendell Settling Pond and White Oak Dam Water Survey; 12/11-

12/16/44 (ChemRisk Repository No. 2376)
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Settling Pond and White Oak Dam Water Survey; 12/19-

CRAOLo% IS Cheka 12/29/44 (ChemRisk Repository No. 2376)

Cras oL JS. Cheka f/%t/télllg ?Cﬁg:%igl?dRe\Qg]siitt%r;)aNko.ggr?B)Wﬁer Surveys Uk
cresonns IS ChamRik Repostory No. 1278)
crasovar IscEa o Cramd Reposto o 276)
CF 45-01-391 JS. Cheka %3}4"59(&22] nd F‘{’(\E’Qi)t;tgf;‘/k’\lgag 7\é\;ata Survey; 1/22-
CF 45-02-087 JS. Cheka %}"‘g‘?Cﬁg:‘ndRif;“deZXQistifoga;oP% 6\;Vater Survey; 1/29-
Cr A 02208 IS Cheka gleltgljlz:,]Sg anpgr;lﬁnﬂdl?\/lxgi(t Ce: h(eDrikRi Ekaéinep\é\g?igrrysl\lljcr)\./egéél)s
CF 45-02-314 1S, Cheka %Z'/Tg (gﬁgri Fggﬁ F\{/(\E/Sg;tg?’kl\lga?s%ater Survey; 2/19-
CF 4503078 JS. Cheka ﬁg?cﬁzrndmin&:gggfo%f3’;}3“ Survey; 2/26-
cowzs o S0m IS s see s
cemam asoma  YHSELOm oS ane e o
seom o (DS s e on e
cwons  iscda g0k Dm s o s 4aan
e wmous  UDnSHom S e o arans
oz sscwa N0k Dm S Sl s e e
CF 45-05-011 1S. Cheka \(AC/:Ei:ran é)lzllz RE;glngi?Q;jy ﬁl(ztjtli 23768)asin Survey; 4/23-4/28/45
CF 45-05-078 Greenwood \(/(\ér;]i(t;] F?ZI‘:RE;?;, itz?)r:()j/ ’\?Stlizr;g? 6;%asin Survey; 4/30-5/5/45
CF 45-05-195 Greenwood White Oak Dam and Settling Basin Survey; 5/7-5/12/45

(ChemRisk Repository No. 2376)
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CF 45-05-293 Greenwood 2/(\4?: é?n Szt I'Ee?)rgsi?g(rjy %FI iznsgmB)asi n Survey; 5/14-5/19/45
S ot R e g S
i ot oy g S
Crav 0613l Greenwood \(A(/:Eié?nR?i( RE&EHSPS N?;.attg;?e)Bag n Suvey: GO/
cemni G (S0 i S e ane g
o sk e e S ST
e o {000 S e s o750
CRAS 010 Greenwood }’éﬂiéﬁpe?:'f ReracT;itca:gc/]| N?t'gg%)Basi " Survey; TS

CF 45-07-211 Greenwood \(/é/;i;?n él)gll(( stgl- i t?)r:(;ll l\?ftlégg 6I)Basin Survey; 7/9-7/14/45
oo GO Sy b e a7
CF 45-08-082 Greenwood 2’(\22'; ng’s'; R'ng‘si t?;?/ Sgtl;g% 6§3asin Survey; 7/30-8/4/45
rem  wRom 0UQ% 0T S s anes sosiue
o o R N S Vs
CF 45-09-012 H.R. Craft \(/él:ul :ren g:l; RZZrSSi?QEy ﬁztjtli ;gmB)asi n Survey; 8/20-8/25/45

CF 45-09-070 H.R. Craft White Oak Dam and Settling Basin Survey; 8/27-9/1/45
CF45-00-122 H.R. Craft White Oak Dam and Settling Basin Survey; 9/3-9/8/45

CF 45-09-222 HR. Craft White Oak Dam and Settling Basin Survey; 9/11-9/15/45

(ChemRisk Repository No. 2376)
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White Oak Dam and Settling Basin Survey; 9/17-9/21/45

CF 4509210 HR Crat (ChemRisk Repository No. 2376)

CF45-10-112 H.R. Craft White Oak Dam and Settling Basin Survey; 10/1-10/6/45

CF 45-10-194 H.R. Craft \(/\C/;i;em gzt Ig)e%rgsﬁg(rjysl\?‘t)t.l i gg7g>)asin Survey; 10/8-10/15/45
cebz  wRom ek RSy ben v e
BT =ik
enon om0 QKDL S S o e
cewm wmow (ke sy b oo i
sene  wmow QNGO o e s
cenen  wom QYD ten ano: uassme
e wmom {0k Dm S e no v
comm  amew  {iegkpm gt an o
eoms  dmew (gD s an e
CF 46-01-183 H.R. Craft White Oak Dam and Settling Basin Survey; ¥2-1/5/46

CF 46-01-205 H.R. Craft White Oak Dam and Settling Basin Survey; 1/7-1/11/46

(ChemRisk Repository No. 2376)

Correction to Report Dated 1/16/46 Entitled: Extent of
CF 46-01-246 Greenwood Activity in Mud Washed through White Oak Dam on
January 6, 1946 (ChemRisk Repository No. 1393)

White Oak Dam and Settling Basin Survey; 1/14-1/25/46
CF 46-01-406 H.R. Craft (Copy requested-not received)
White Oak Dam and Settling Basin Survey; 1/26-2/14/46

CF 46-02-238 HR. Craft (ChemRisk Repository No. 2376)
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White Oak Dam and Settling Basin Survey; 2/15-2/20/46

CFac0z2% HR Craft (ChemRisk Repository No. 2376)

oo R R e S e
CF 46-03-177 H.R. Craft \(’éfr‘]'::n R?:EREF?;;SPS N?t;l:i%r;%) Basin Survey; 3/1-3/8/46
cewm  dmew ek i e s e
e wmow ek Dm o S b oo o
Genoo w21 0TE S pen aney o
rwonm  wmew  (DLGLOmIS an a1
CF 46-04-280 H.R. Craft \(’éfr‘]';fn éi):": stg?s it%r;?/ I\?gttlzl 3r:%q@Basin Survey: 4/84/12/46
CF #6040 R G (ChemRisk Repostory No. 2376)
rwom wmom {0k mn S s an ez
CF 46-05-155 H.R. Craft \(’(\én'éﬁ] ng);': RES; ignrc:/ Sgttg ggﬁ)Basin Survey; 4/29-5/6/46
CF 46-05-254 H.R. Craft Y(\éni;] SEERZSS; itir;()j/ l\?c()e.ttI2i::17g6)Basin Survey; 5/6-5/10/46
reme  wmom (K Dm o Sy fen oo siasime
o R R v B S S
o R R e S ST
cewam  wmow ek b g e an e
ewm wmow {0k DmE S s an s
CF 46-06-299 H.R. Craft White Oak Dam and Settling Basin Survey; 6/17-6/21/46

(ChemRisk Repository No. 2376)
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White Oak Dam and Settling Basin Survey; 6/24-6/28/46

CF46-07-113 HR Craft (ChemRisk Repository No. 2376 )

CF 46-07-243 H.R. Craft \(/él:ul :ren g:l; RZErSSi ?(I;l:jy zitthzr;% 6l?asi n Survey; 7/15-7/19/46
oo dmew ik S e sy e
CF 46-08-068 H.R. Craft \(/(\ér;]i(t;] Fg;l(( Rzg;, itz?)r:()j/ h?gtg ggﬁ)Basin Survey; 7/29-8/2/46
ewa wmom (0% Dm g men s s
e nmom {0k D S e o vzt
0w T ik et E
it R e " S o
CF 46-09-192 H.R. Craft \(Ac/:rr:i;?n é?;l(( stg]s i tz?)r;(;l/ ’\?(()e.ttlzi g;]ﬁ)Basin Survey; 9/2-9/13/46
CF 46-09-277 H.R. Craft \(/(\éul (t;] F(z)lzt R[()a;a)?si?(r)]?y ﬁithz?-g 6I?asi n Survey; 9/16-9/20/46
CF 46-10-051 H.R. Craft 2/(\2? ;em slzt RDe:;\)?Si :t;\grdy Eeé,tthzré% 6li>asi n Survey; 9/23-9/28/46
o wass (00K DI Sy e S s
CF 47-07-007 T H.J Burnett \(/é/;ugfn I§:|I<( RIZS?S i t%r;t;l/ l\?gttlzi Q?B)Basin Survey; 6/23-7/3/47
CF 47-08-447 T.H.J. Bumnett \(’éui;‘:néi)g‘k‘ st:si tir;‘; ng“;g‘?@Basm Survey; 7/3-7/29147
CF 47-08-294 T.H.J. Burnett \(AC/:Ei:ran é)lzt Ii;rQSi?(r;(r:Iy?\le(t)'flizrgg7ﬁl)i’:asin Survey; 7/30-8/14/47
CF 47-09-167 T.H.J. Burnett \(’(\éuiéﬁ] F?:IL( Rzggé i t«’i\)nr(:/ ngtg ggﬁ)Basin Survey; 8/14-9/3/47
CF47-10-104 T.H.J. Burnett White Oak Dam and Settling Basin Survey; 9/14-9/30/47
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White Oak Dam and Settling Basin Survey; 10/47

Crarii-za T-H.J Burnet (ChemRisk Repository No. 2376)

CF 48-02-029 T.H.J. Burnett White Oak Dam and Settling Basin Survey; 1/48

CF 48-03-152 T.H.J. Burnett \(’(\éuiéﬁ]ngakRe&?:m ??\?Q %g)ﬂg Basin Survey; 2/48
CF 48-04-237 T H.J Burnett White Oak Dam and Settling Basin Survey; 3/48

(ChemRisk Repository No. 2376)

Health Physics Division Reports (1946-77)

Health Physics Division Annual Progress Report for Period
Ending July 31, 1957 (ChemRisk Repository No. 576)

ORNL-2334 K.Z. Morgan
1946-1956 (ChemRisk Repository No. 2871, 2601, 309, 574)

1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966 (ChemRisk Repository No. 57, 182, 577, 578, 579, 56,
580, 727, 65)

1968, 1969, 1970, 1971, 1972, 1975, 1977 (ChemRisk Repository No. 1963, 581, 1811)

706-D Area Reports (1947-48)

. . 706-D Area Report, Week Ending September 27, 1947
CF 47-10-039 E. Witkowski (ChemRisk Repository No. 1318)

. . 706-D Area Report, Week Ending October 11, 1947
Cr47-10-774 E. Witkowski (ChemRisk Repository No. 1318)
CF 48.01-150 E Witkowski 706-D Area Report, Week Ending January 10, 1948

(ChemRisk Repository No. 1318)

Waste Monitoring Reports (1947-53)

Liquid Waste Monitoring Monthly Report; 3/47 (ChemRisk
CF47-4-3 T.H.J. Burnett Repository No. 1587)
Liguid Waste Monitoring Monthly Report; 5/47 (ChemRisk

CF47-6-17 T.H.J. Burnett Repository No. 1587)
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Liquid Waste Monitoring Monthly Report; 7/47 (ChemRisk

Crargaal TH.J. Bumett Repository No. 1587)

CF 47-9-168 T.H. J Burnett ;L%ngimwr?/stﬁov 105r18it7c;ring Monthly Report; 8/47 (ChemRisk
CF 47-10-99 T.H. J. Burnett ;Litgggiﬂﬁov 1(J5r1;'[7(;ring Monthly Report; 9/47 (ChemRisk
CRATLLS0 T-H.J Burnett I(_(i:?wlgr?ﬂ s\|/<V Sﬂﬁosimf; :5‘37?387)“” onihly - Reporti - 10747
CF 47-12-397 T.H.J. Burnett '('(i:?]‘ggﬂ :IygsetSosi mfgm.i figs 87;\/| onthly Report; 11/47
CF 48-1-87 TH. J. Bumett (Lé?gr?ﬂ szasezog“f;f; tNOSIHESS%OchIy Report;  12/47
CE48-2-123 T.H.J. Burnett ;:e%lggl 'x)vrzi/Stl\?ol\.A fggi}t%ring Monthly Report; 1/48 (ChemRisk
CF 48-03-153 T H.J Burnett Iig%u; ;j Waste Monitoring; 2/48 (ChemRisk Repository No.
CF 48-04-174 T.H.J Burnett IilsqSl%d Waste Monitoring; 3/48 (ChemRisk Repository No.
CF 47-7-36 T H.J. Burnett \égaps;(;tolr\/xllo’\rlit.();ig&) Group Report; 7/47 (ChemRisk
CF 47-9-166 T.H.J. Burnett \I/?\:e?)sct)gitol\r/lyolr\]li;.orli 224)Group Report; 8/47 (ChemRisk
CF 47-10-95 T.H.J Burnett \F/e\/ea;)sézitol\r/lyoplict;)rli 234)Group Report; 9/47 (ChemRisk
CF 47-11-340 T.H.J. Burnett \Flzveapsct)ii tol\:l ;rlljl ;?rlrggll)Group Report;  10/47 (ChemRisk
CF 47-12-393 T.H.J. Burnett \F/z\(/a?:)sct)ii tOI\:I ;r,l:é?riggél)Group Report;  11/47 (ChemRisk
CF 48-2-189 T.H.J. Burnett \é\;sézitol\r/lyolr:li(tfrli 234)Group Report; 2/48 (ChemRisk
CF48-3-210 W.D. Cottrell \Q/éa.s;eE) ;\g)nitoring Weekly Report; (ChemRisk Repository
CF 48-04-365 W.D. Cottrell \Ié\:ei)sc)t(saitol\rﬂyolr\]li;(_)rli Q?B)Weekly Report;  3/48 (ChemRisk
CF 48-05-208 W.D. Cottrell Waste Monitoring Weekly Report;  4/48 (ChemRisk

Repository No. 1578)
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CF 48-08-297 C.N. Rucker IF_Q:e%lgg to\:\;alitg 1[;i95{))osal System at ORNL (ChemRisk
e WO i oo e S
e R v Bl e e
Cras a7 W.D. Cottrell \Asépafte?nbg i?itﬁéﬂg(cmeﬁﬁiysk §§§§Qtoﬁ§k§v fglinEndi "
e T iy e s R
CF 48-10-090 W.D. Cottrell Waste Monitoring Weekly Report for Week Ending

September 25, 1948 (ChemRisk Repository No. 1578)
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Waste Monitoring Weekly Report for Week Ending

CPAgI010 W.D. Cottrell October 10, 1948 (ChemRisk Repository No. 1780)

o010 wocs T e O
0 o
cr w0 oo TRt P ek
CF 48-11-137 W.D. Cottrell ?\éﬁé\]ﬂ Fgr;:(tgg;% sl,iqt%e(;/rtl\l fgrlv:;/f% Ending October 31, 1948
CF 11223 WD, Comel Rk Repomtory No. 1917)
oo o o I 0 T
om0 o coa I By T
w2 e B T
o321 G ey P
Crasizal W.D. Cotrell 1% ('\C/lr?:rir:%islgRssggrtto:yN\c/)\./ez(g;?IE)ndi "9 December 12
7 e i O
o o1229 o coa N S O O
om0 o Ny O e %190
rons o o T oo
CF 49-01-199 W.D. Cottrell /(Aéinl\]/l R(’Trs]II:OF::aB% ;i;;(;/r}\l ?rz\év;a%( Ending January 16, 1949
CF 49-01-264 W.D. Cottrell :(A éiri\]ﬂR(i)gli(tg;g% sl,i?t?)??/r}\l E;)Irz\gV%e)k Ending January 23, 1949
CF 49-02-070 W.D. Cottrell Area Monitoring Report for Week Ending January 30, 1949

(ChemRisk Repository No. 2377)
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CF 49-02-127 W.D. Cottrell '(A\Crirlr\]/l l_gr;'l(tcli\)r‘lar;% s?t%ﬁ?}}\] Erz\gv;z%k Ending February 6, 1949
o o cos S R B
Craoee2s WD.Cattdl G ek Repomtoy o237
o or wo e O T 7
Fomie o Co R i o M 0,200
o0 e T T 1%
omas o Sy e 100
CF 49-04-006 W.D. Cottrell Area Monitoring Report for Week Ending March 27, 1949

Applied Health Physics Reports (1953-84)

CF 54-2-186

CF54-4-164

CF 54-07-103

CF 55-1-203

CF 56-1-94

CF57-01-173

CF 61-5-100

CF61-7-71

H.P. Division

H.P. Division

H.P. Division

H.P. Division

H.P. Division

H.P. Division

JC. Hart

JC. Hart

(ChemRisk Repository No. 2377)

Applied Health Physics Quarterly Report for Period
September 28, 1953-January 3, 1954 (ChemRisk Repository
No. 1432)

Applied Health Physics Quarterly Report for Period
January 4, 1954 — April 4, 1954 (ChemRisk Repository No.
1432)

Applied Health Physics Quarterly Report for Period April
5, 1954 — July 4, 1954 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report for Period .4
Quarter 1954 (ChemRisk Repository No. 1432)

Applied Heath Physics Semi-Annua Report, July 1955-
January 1956 (ChemRisk Repository No. 1911)

Applied Health Physics Semi-Annua Report, July 1956-
December 1956 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — January through
March, 1961 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — April through
June, 1961 (ChemRisk Repository No. 1423)
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Applied Health Physics Quarterly Report — July through

CF 61-11-03 JC. Hart September, 1961 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — October through
CF62-02-774 JC. Hart December, 1961 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — January,
CF 62-05-065 JC. Hart February, and March of 1962

(ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report - April, May and
CF 62-08-084 JC. Hart June of 1962 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — July, August,
CF62-11-74 JC. Hart and September of 1962 (ChemRisk Repository No. 1437)

Applied Health Physics Quarterly Report — October,
CE63-351 IC. Hart November, and December of 1962 (ChemRisk Repository

No. 1436)

Applied Health Physics Quarterly Report — January,
CF63-9-8 JC. Hart February, and March of 1963 (ChemRisk Repository No.

1433)

Applied Health Physics Quarterly Report — April, May and
CF63-10-14 JC. Hart June of 1963 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — July, August,
CF63-12-39 JC. Hart and September of 1963 (ChemRisk Repository No. 1432)

Applied Health Physics Quarterly Report — October,
CF6433 1C. Hart November, and December 1963 (ChemRisk Repository No.

1432)

Applied Health Physics Quarterly Report — January,
CF 64-6-49 JC. Hart February, and March of 1964 (ChemRisk Repository No.

1432)

Applied Health Physics Quarterly Report — April, May, and
Cre4884 JC. Hart June of 1962 (ChemRisk Repository No. 1432)

0. Applied Health Physics Annual Report for 1957 (ChemRisk

CF57-12-146 K.Z. Morgan Repository No. 1988)

Applied Health Physics Annual Report for 1958 (ChemRisk
ORNL-2777 K.Z. Morgan Repository No. 1804)

Applied Health Physics Annual Report for 1959 (ChemRisk
ORNL-3073 K.Z. Morgan Repository No. 691)
ORNL-3159 K.Z. Morgan Applle_d Health Physics Annual Report for 1960 (ChemRisk

Repository No. 542)
ORNL-3284 K.Z. Morgan Applied Health Physics Annual Report for 1961 (ChemRisk

Repository No. 543)
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ORNL-3490 K.Z. Morgan gggcl)i ;tt'jolr—lyezlg? gzz)sl cs Annual Report for 1962 (ChemRisk
ORNL-3665 K.Z. Morgan ggsg sei?ol:yeillgh 52%/? cs Annual Report for 1963 (ChemRisk
ORNL-3820 K.Z. Morgan ggs(l)l Sei(;JOI:yeang? 52%/? cs Annual Report for 1964 (ChemRisk
ORNL-3969 K.Z. Morgan égg(l)i s?(tjot'yeﬂg_] SIT;/)S cs Annual Report for 1965 (ChemRisk
ORNL-4146 K.Z. Morgan éggcl)l s?tjolr-i;ill:: gzg? cs Annual Report for 1966 (ChemRisk
ORNL-4286 K.Z. Morgan ggg(l)i g?o:iyeﬂg_] g’;g)slcs Annual Report for 1967 (ChemRisk
oz Comomn (et At oo
ORNL-4563 K.Z. Morgan '(A\Cpr?(lalrﬁgglﬂégsgi/; (;/sNacr:dsgil;ety Annual Report for 1969
ORNL-4690 K.Z. Morgan '(Aghp;irﬁdRi:ﬁ(tez(:{; ;sNa£d5§gf)dy Annual Report for 1970
ORNL-4795 K.Z. Morgan ?gﬁélrﬁglgﬁggggig ;sNagdsggf)ety Annual Report for 1971
ORNL-4894 JA. Auxier '(Ag)ﬁé:ﬁgl ?Ifgézozht{)sri ;?\I z;ncé 5a:ra)fety Annual Report for 1972
ORNL-4974 JA. Auxier f\gﬁéﬁlgﬁgéggi/; ;sNagdsigf)ety Annual Report for 1973
ORNL-5055 JA. Auxier '(A\Cpr?elzlne]glgke?{l;ggyj ;sNagdsggf)ety Annual Report for 1974
ORNL-5169 JA. Auxier ?gﬁémgggsgig (}:/sNacr:dsgif)ety Annual Report for 1975
ORNL-5310 JA. Auxier ?gﬂﬁgﬁg;ggzﬁ ;sNagdsigf)ety Annual Report for 1976
oo i O S A o, s s
ORNL-543 JA. Auxier wgpﬁq‘i 1§%ezéh:?n%i?kplggsgsitgfj lilr:) &lf:ers%/)Si % Amnua
ORNL-5663 JA. Auxier Industrial Safety and Applied Health Physics Annual

Report for 1979 (ChemRisk Repository No. 561)
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Industrial Safety and Applied Health Physics Annual

ORNL-5621 JA. Auxier Report for 1980 (ChemRisk Repository No. 562)

. Industrial Safety and Applied Health Physics Annual
ORNL-5859 JA. Auxier Report for 1981 (ChemRisk Repository No. 358)
ORNIL-5962 JA. Auxier Industrial Safety and Applied Heath Physics Annual

Waste Disposal Operations Reports (1961-85)

Report for 1982 (ChemRisk Repository No. 563)

CF 62-00-055 JF. Laboratory Facilities — Waste Disposal Report for
Manneschmidt December 1961 (ChemRisk Repository No. 1828)
Laboratory Facilities — Waste Disposal Report for March
CF 6305014 L.C. Lasher 1963 (ChemRisk Repository No. 1828)
Laboratory Facilities — Waste Disposal Report for
CF 01-028 L.C. Lasher November 1963 (ChemRisk Repository No. 1828)
Radioactive Waste Disposal Operations Report for
CF65-01-057 L.C. Lasher December 1964 (ChemRisk Repository No. 2056)
Radioactive Waste Disposal Operations Report for the
CF 6508011 L.C. Lasher Month of June 1965 (ChemRisk Repository No. 2056)
Radioactive Waste Disposal Operations Report for the
CF 67-01-019 L.C. Lasner Month of November 1966 (ChemRisk Repository No. 2056)
Radioactive Waste Disposal Operations Report for the
CF 68-01-030 L.C. Lasner Month of November 1967 (ChemRisk Repository No. 2018)
i Radioactive Waste Disposal Operations Report for the
CF69-01-018 L.C. Lasher Month of October 1968 (ChemRisk Repository No. 2056)
Radioactive Waste Disposal Operations Report for the
CF 70-02-008 L.C. Lasher Month of November 1969 (ChemRisk Repository No. 2056)
Radioactive Waste Disposal Operations Report for the
CF71-01-035 L.C. Lasher Month of October 1979 (ChemRisk Repository No. 2524)
o . Radioactive Waste Disposal Operations Report for the
CF 72-01-051 G.J. Dixon Month of November 1971 (ChemRisk Repository No. 2056)
CF 73.01-025 G.J. Dixon Radioactive Waste Disposal Operations Report for the
L.C. Lasher Month of November 1972 (ChemRisk Repository No. 2056)
Radioactive Waste Disposal Operations and Effluent
G.J. Dixon Monitoring Report for the Month of October 1973
CF74-01-009 L.C. Lasher (ChemRisk Repository No. 2195)
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Radioactive Waste Disposal Operations and Effluent

CF 75-01-028 (I_BE]: [I)_I;(;)r?er Monitoring Report for the Month of November 1974
o (ChemRisk Repository No. 2511)
Radioactive Waste Disposal Operations and Effluent
CF 76/295 E. Beauchamp Monitoring Report for the Month of June 1976 (ChemRisk
L.C. Lasher Repository No. 2511)
Radioactive Waste Disposal Operations and Effluent
CF 76/338 E. Beauchamp Monitoring Report for the Month of July 1976 (ChemRisk
L.C. Lasher Repository No. 2511)
Radioactive Waste Disposal Operations and Effluent
CF 76/363 E. Beauchamp Monitoring Report for the Month of August 1976
L.C. Lasher (ChemRisk Repository No. 2511)
Radioactive Waste Disposal Operations and Effluent
CF 76/419 E. Beauchamp Monitoring Report for the Month of September 1976
L.C. Lasher (ChemRisk Repository No. 2511)
Radioactive Waste Disposal Operations and Effluent
CF 77/65 E. Beauchamp Monitoring Report for the Month of December 1976
L.C. Lasher (ChemRisk Repository No. 2511)
Radioactive Liquid and Gaseous Waste Disposal
Operations and Effluent Monitoring Report for the Month
CF 8585 L.C. Lasher of November 1984 (ChemRisk Repository No. 2511)
Radioactive Liquid and Gaseous Waste Disposal
Operations and Effluent Monitoring Report for the Month
CF 85/86 L.C. Lasher of December 1984 (ChemRisk Repository No. 2511)
Radioactive Liquid and Gaseous Waste Disposal
Operations and Effluent Monitoring Report for the Month
CF85/328 L.C. Lasher of January 1985 (ChemRisk Repository No. 2511)
Radioactive Liquid and Gaseous Waste Disposal
CE 85/433 C.B. Scott Operations and Effluent Monitoring Report for the Month

of May 1985 (ChemRisk Repository No. 2511)

Radioactive Liquid and Gaseous Waste Disposal
CF 85/434 C.B. Scott Operations and Effluent Monitoring Report for the Month

of June 1985 (ChemRisk Repository No. 2511)

Waste Treatment Progress Reports (1961-65)

CF61-7-3 Blanco Waste Treatment and Disposal Report for April and May
Struxness 1961 (ChemRisk Repository No. 1987)
Blanco Waste Treatment and Disposal Progress Report for June
ORNL-TM-0015 Struxness and July 1961 (ChemRisk Repository No. 359)
ORNL-TM-0049 Blanco Waste Treatment and Disposal Progress Report for August

Struxness and September 1961 (ChemRisk Repository No. 2005)
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ORNL-TM-169 Blanco Waste Treatment and Disposal Progress Report for August
S Struxness and September 1961 (ChemRisk Repository No. 2005)
Blanco Waste Treatment and Disposal Progress Report for
ORNL-TM-0252 Struxness February and March 1962 (Have copy)
ORNL-TM-376 Blanco Waste Treatment and Disposal Progress Report for April
Struxness and May 1962 (ChemRisk Repository No. 2005)
ORNL-TM-39% Blanco Waste Treatment and Disposal Progress Report for June
Struxness and July 1962 (ChemRisk Repository No. 1815)
ORNL-TM-482 Blanco Waste Treatment and Disposal Progress Report for August
Struxness — October 1962 (ChemRisk Repository No. 3002)
Waste Treatment and Disposal Progress Report for
Blanco November and December 1962, and January 1963
ORNL-TM-516 Struxness (ChemRisk Repository No. 1816)
ORNL-TM-603 Blanco Waste Treatment and Disposal Progress Report for
Struxness February — April 1963 (ChemRisk Repository No. 1817)
ORNL-TM-757 Blanco Waste Treatment and Disposal Progress Report for May —
Struxness October 1963 (ChemRisk Repository No. 1817)
ORNL-TM-830 Blanco Waste Treatment and Disposal Progress Report for
Struxness November — January 1964 (ChemRisk Repository No. 2005)
Blanco Waste Treatment and Disposal Progress Report for July —
ORNL-TM-1081 Struxness December 1964 (ChemRisk Repository No. 2005)
ORNL-TM-1465 Blanco Waste Treatment and Disposal Semiannual Progress Report
Parker July -December 1965 (ChemRisk Repository No. 2691)
Blanco Waste Treatment and Disposal Progress Report for July —
ORNL-TM-1887 Struxness December 1966 (ChemRisk Repository No. 1956)
Specia Studies
a1 Preliminary Report — Efficiency of white Oak Creek
CF47-11-554 T.H-J Burnett (ChemRisk Repository No. 1844)
Measurement Methods for White Oak Dam Discharge
FF-47-12-116 T H.J. Burnett (cdibration and interpretation) (ChemRisk Repository No.
1280)
i Water Activity Computations (calculations and variables)
CF4801-175 TH.J. Burnett (ChemRisk Repository No. 1283)
Beta Activity and Settling Basin Effluent and White Oak
CF 48.00-356 W.D. Cottrell Dam Discharge for Period October 1947 — December 1947

(ChemRisk Repository No. 1399)
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Preliminary Report on Discharges of Radioactivity into
CF48-12-293 L.R. Setter White Oak Creek and the Clinch River — 1/1 to 11/27/48

(ChemRisk Repository No. 1395)

Studies on Overflow at White Oak Dam (ChemRisk
CF49-07-222 R.G. Lawler Repository No. 1392)

Monitoring of White Oak Discharge Water during Flood of
CF50-05-044 W.D. Cottrell January 30-31, 1950 (ChemRisk Repository No. 1401)

Fission Products Dispersal — Estimated Hydrological
CF50-03-101 T.H.J. Burnett Hazards (ChemRisk Repository No. 1842)

Review of Water Monitoring Procedures at Clinton
CF 1889 H.M. Parker Laboratories, July 1944 (ChemRisk Repository No. 335)
CN-2047 JT. Wellls Distribution of Fission Activity in Metal Waste Solutions

JA.Lane (ChemRisk Repository No. 1396)
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Appendix 5B: Details of the Methods and Results of the
Independent Reconstruction of White Oak Creek Releasesfor 1954

Thisappendix describesthe processthat was used to independently cal cul ate the quantity of grossbeta
radioactivity released from White Oak Creek during 1954 using gross beta concentration measurements
and USGS measurements of flow rates at White Oak Dam. Weekly reports that documented average
gross beta measurements in terms of mrep per hour were available from 1953 - 1956. The weekly
averagesof mrep per hour measurements were converted to average concentrations with units of uCi per
liter (UCi L) using a conversion algorithm presented in K. Z. Morgan’s 1945 document detailing
radioactive waste management. Calculated concentrations were then multiplied times the average United
States Geologica Survey (USGS) flow rate cal culated for White Oak Dam to estimate aweekly release
rate (Ci wk™). Theseindependently calculated rel eases were then compared to the weekly curie release
rates reported by X-10 for the same period.

Table 5B.1 presents the weekly release rates calculated for 1954, this year was selected for the
independent reconstruction and comparison as the gross beta measurements and the White Oak Creek
flow rates were determined to the most complete. The concentration and flow rate data setsfor 1954 are
uniquein that they cover the entire calendar year, enabling the project team to conduct the independent
calculations.

Theresults of the compari son between the independently cal cul ated weekly releases versus the reported
releases for 1954 exhibit some variability, which may be attributable in part to the specific definition of
whenweeksended. However, theindependently cal cul ated total isin good agreement with that reported
by X-10, in fact the independently cal culated gross betatota for 1954 iswithin 1.4 Ci of the reported tota
for that year (Table5B.1). Unfortunately, incompletedatawereavailablefor 1953, 1955, and 1956. The
process described in this appendix for 1954 was also applied to portions of these years, but comparison
to reported annual release totals were not as meaningful.



Table 5B.1: Independent Calculations using USGS Flow Rates and Gross Beta Measurements - Comparison with Reported Values for 1954

Release Rate Calculated from Gross Beta Measurements and WOC Flow Rates Reported Releases* Comparison of Methods
Average Average Average Average Average Reported-Calculated Ratio of Release Rates

1954 week date mrep/h pCi/L L/wk uCi/d Ci/d Cilwk (Ci/wk) Release Rates (Cl/week) Reported/Calculated
January 1 1/2/54 0.019 2.46E-02 1.00E+07 2.47E+05 0.25 1.73 4.82 3.09 2.79
2 1/9/54 0.011 1.42E-02 8.81E+06 1.25E+05 0.13 0.88 4.67 3.79 5.32
3 1/16/54 0.02 2.59E-02 1.57E+08 4.06E+06 4.06 28.40 27.53 -0.87 0.97
4 1/23/54 0.01 1.29E-02 2.36E+08 3.06E+06 3.06 21.40 18.65 -2.75 0.87
5 1/30/54 0.011 1.42E-02 5.38E+07 7.66E+05 0.77 5.36 7.9 2.54 1.47
February 6 2/6/54 0.016 2.07E-02 1.74E+07 3.59E+05 0.36 2.52 6.05 3.53 2.40
7 2/13/54 0.013 1.68E-02 1.05E+07 1.77E+05 0.18 1.24 9.75 8.51 7.87
8 2/20/54 0.02 2.59E-02 1.98E+07 5.13E+05 0.51 3.59 3.49 -0.10 0.97
9 2/27/54 0.026 3.36E-02 1.74E+07 5.84E+05 0.58 4.09 7.32 3.23 1.79
March 10 3/6/54 0.02 2.59E-02 8.49E+07 2.20E+06 2.22 15.37 4.99 -10.38 0.32
11 3/13/54 0.021 2.72E-02 2.37E+07 6.45E+05 0.64 4.51 11.57 7.06 2.56
12 3/20/54 0.013 1.68E-02 1.93E+07 3.25E+05 0.33 2.28 2.24 -0.04 0.98
13 3/27/54 0.045 5.82E-02 7.46E+07 4.34E+06 4.34 30.40 31.01 0.61 1.02
April 14 4/3/54 0.09 1.16E-01 5.99E+07 6.98E+06 6.98 48.85 21.49 -27.36 0.44
15 4/10/54 0.075 9.70E-02 2.81E+07 2.73E+06 2.73 19.11 9.34 -9.77 0.49
16 4/17/54 0.017 2.20E-02 1.81E+07 3.98E+05 0.40 2.79 2.92 0.13 1.05
17 4/24/54 0.017 2.20E-02 1.66E+07 3.66E+05 0.37 2.56 2.63 0.07 1.03
18 5/1/54 0.038 4.91E-02 1.44E+07 7.10E+05 0.71 4.97 3.81 -1.16 0.77
May 19 5/8/54 0.07 9.05E-02 2.94E+07 2.66E+06 2.66 18.61 7.85 -10.76 0.42

20 5/15/54 NA
21 5/22/54 0.076 9.83E-02 1.35E+07 1.32E+06 1.32 9.26 14.18 4.92 1.53
22 5/29/54 0.07 9.05E-02 1.05E+07 9.53E+05 0.95 6.67 11.51 4.84 1.73
June 23 6/5/54 0.049 6.34E-02 1.71E+07 1.09E+06 1.09 7.60 7.9 0.30 1.04
24 6/12/54 0.043 5.56E-02 9.05E+06 5.03E+05 0.50 3.52 4.25 0.73 1.21
25 6/19/54 0.033 4.27E-02 8.81E+06 3.76E+05 0.38 2.63 3.18 0.55 1.21
26 6/26/54 0.043 5.56E-02 7.83E+06 4.35E+05 0.44 3.05 3.45 0.40 1.13
July 27 7/3/54 NA
28 7/10/54 0.063 8.15E-02 9.05E+06 7.38E+05 0.74 5.16 5.84 0.68 1.13
29 7/17/54 0.055 7.11E-02 9.54E+06 6.79E+05 0.68 4.75 5.97 1.22 1.26
30 7/24/54 0.057 7.37E-02 1.25E+07 9.20E+05 0.92 6.44 7.86 1.42 1.22
31 7/31/54 0.046 5.95E-02 8.81E+06 5.24E+05 0.52 3.67 4.87 1.20 1.33
August 32 8/7/54 0.043 5.56E-02 8.81E+06 4.90E+05 0.49 3.43 4.35 0.92 1.27
33 8/14/54 0.037 4.79E-02 1.20E+07 5.74E+05 0.57 4.02 5.02 1.00 1.25
34 8/21/54 0.038 4.91E-02 1.03E+07 5.05E+05 0.51 3.54 4.25 0.71 1.20
35 8/28/54 0.028 3.62E-02 1.22E+07 4.43E+05 0.44 3.10 4.08 0.98 1.32
September' 36 9/4/54 0.028 3.62E-02 1.05E+07 3.81E+05 0.38 2.67 3.42 0.75 1.28
37 9/11/54 0.029 3.75E-02 1.20E+07 4.50E+05 0.45 3.15 3.83 0.68 1.22
38 9/18/54 0.029 3.75E-02 1.08E+07 4.04E+05 0.40 2.83 4.25 1.42 1.50
39 9/25/54 0.028 3.62E-02 9.54E+06 3.46E+05 0.35 2.42 3.11 0.69 1.29
October 40 10/2/54 0.03 3.88E-02 1.42E+07 5.51E+05 0.55 3.85 4.33 0.48 1.12
41 10/9/54 0.024 3.10E-02 1.00E+07 3.11E+05 0.31 2.18 2.79 0.61 1.28
42 10/16/54 0.023 2.97E-02 9.54E+06 2.84E+05 0.28 1.99 247 0.48 1.24
43 10/23/54 0.021 2.72E-02 8.56E+06 2.33E+05 0.23 1.63 1.79 0.16 1.10
44 11/1/54 0.024 3.10E-02 8.81E+06 2.73E+05 0.27 191 2.35 0.44 1.23
November 45 11/6/54 0.024 3.10E-02 9.30E+06 2.89E+05 0.29 2.02 247 0.45 1.22
46 11/13/54 0.023 2.97E-02 8.56E+06 2.55E+05 0.25 1.78 2.38 0.60 1.33
47 11/20/54 0.025 3.23E-01 8.56E+06 2.77E+05 0.28 1.94 251 0.57 1.29
48 11/27/54 0.026 3.36E-02 7.10E+06 2.39E+05 0.24 1.67 2.49 0.82 1.49
December 49 12/4/54 0.027 3.49E-02 1.15E+07 4.02E+05 0.40 2.81 3.02 0.21 1.07
50 12/11/54 0.051 6.60E-02 2.99E+07 1.97E+06 1.97 13.78 14.73 0.95 1.07
51 12/18/54 0.121 1.56E-01 2.57E+07 4.02E+06 4.02 28.14 29.29 1.15 1.04
52 12/25/54 0.06 7.76E-02 2.18E+07 1.69E+06 1.69 11.83 13.45 1.62 1.14
Calculated using Gross Beta Reported Release Rates Difference
and USGS Flow Rates Reported-Calculated
TOTAL CURIES RELEASED 372 373.42 1.32
AVERAGE CURIES RELEASED PER WEEK 7.4 7.47 0.03
* Information compiled from 1955 Area Monitoring Reports. 1 USGS flow rates not avail.for this period. Scaled flow rates from East Fork Poplar Creek were used. NA = Not Available

5B-4
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Appendix 5C: Measured Gamma Dose Rates from White Oak Creek Samples from 1945

Asdescribedin Section 5.3.1, grossbetaanayseswere avail ablefor few periods during the 1944 to 1948
timeperiod. Inal1962 effort to retrospectively estimate annua gross betareleasesfor 1944 through 1948,
X-10 personnd compensated for thelack of gross betaanayses by making use of the rel ationship between
gammaradiation and gross betaradioactivity from available measurements. The 1962 document by Frank
Parker describesthat relationship and the data that were used to estimate annual gross betareleasesfor
each year from 1944 through 1948.

In order to verify the method and calculations used in Parker’s 1962 document, gamma radiation
measurementswere collected from various X-10 reports. A complete set of measurementswasavailable
for 1945. These data are presented in this appendix, and were used by the project team to verify the
annua average gammaradiation vaue used by X-10 personnel for 1945. Gammadose rate measurements
were also located for about half of the year for 1944, 1946, and 1947.

Table5C.1 presentsthe biweekly gammaradiation measurementstaken by X-10 personnel in 1945. As
described in Section 5.3.1, early gammaradi ation measurementswere taken in two separate, water filled
containers(“smal” and“large’). Thebiweekly gammaradiation measurementswereaveraged onaweekly
bas's, and then averaged again for theyear. The annua average gammaradiation calculated for 1945 by
the Task 4 project team exactly matched the value used in Parker’s analysis (Table 5.1).



Table5C.1: Gamma Dose Rates M easured from White Oak Creek Samplesin 1945,
with Checks of X-10 Averaging

Small Large Small Large
Container Container Container Container
Date mr/hr mr/hr Avg. mr/hr Date mr/hr mr/hr Avg. mr/hr
1/3/45 0.160 0.035 3/27/45 0.000 0.000
1/5/45 0.035 0.008 3/29/45 0.010 0.000
Averages 0.098 0.022 0.060 3/31/45 0.000 0.000
Averages 0.003 0.000 0.002
1/8/45 0.079 0.093
1/9/45 0.117 0.163 4/3/45 0.003 0.002
0.098 0.128 0.113 4/5/45 0.007 0.056
4/7/45 0.005 0.011
1/15/45 0.023 0.032 Averages 0.005 0.023 0.014
1/17/45 0.031 0.039
1/19/45 0.025 0.014 4/10/45 0.008 0.003
Averages 0.026 0.028 0.027 4/12/45 0.005 0.000
4/14/45 0.016 0.012
1/22/45 0.023 0.020 Averages 0.010 0.005 0.007
1/24/45 0.062 0.023
1/26/45 0.027 0.041 4/16/45 0.016 0.012
Averages 0.037 0.028 0.033 4/17/45 0.009 0.002
4/19/45 0.004 0.001
1/29/45 0.056 0.023 0.040 4/21/45 0.005 0.009
Averages 0.009 0.006 0.007
2/13/45 0.001 0.018 4/24/45 0.019 0.017
2/15/45 0.000 0.048 4/26/45 0.039 0.022
2/17/45 0.074 0.000 4/28/45 0.024 0.020
Averages 0.025 0.022 0.024 Averages 0.027 0.020 0.024
2/20/45 0.012 0.038 5/1/45 0.021 0.000
2/22/45 0.000 0.000 5/3/45 0.019 0.000
2/23/45 0.036 0.023 5/5/45 0.020 0.024
Averages 0.016 0.020 0.018 Averages 0.020 0.008 0.014
2/27/45 0.000 0.000 5/8/45 0.005 0.006
3/1/45 0.001 0.000 5/10/45 0.011 0.005
3/3/45 0.000 0.038 5/12/45 0.000 0.000
Averages 0.000 0.013 0.007 Averages 0.005 0.003 0.004
3/6/45 0.000 0.003 5/15/45 0.002 0.003
3/8/45 0.000 0.013 5/17/45 0.000 0.000
3/10/45 0.000 0.000 Averages 0.001 0.002 0.001
Averages 0.000 0.005 0.003
5/25/45 0.080 0.007
3/13/45 0.026 0.000 5/26/45 0.000 0.002
3/15/45 0.000 0.002 Averages 0.040 0.004 0.022
3/17/45 0.000 0.000
Averages 0.009 0.001 0.005 5/29/45 0.000 0.000
5/31/45 0.006 0.006
3/20/45 0.087 0.014 6/2/45 0.054 0.017
3/22/45 0.004 0.000 Averages 0.020 0.008 0.014
3/24/45 0.000 0.000
Averages 0.030 0.005 0.018
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Table5C.1: Gamma Dose Rates M easured from White Oak Creek Samplesin 1945,

with Checks of X-10 Averaging

Date mr/hr mr/hr Avg. Mr/hr I Date mr/hr mr/hr Avg. Mr/hr I
6/5/45 0.051 0.049 8/14/45 0.033 0.048
6/7/45 0.035 0.033 8/16/45 0.058 0.059
6/9/45 0.066 0.087 8/18/45 0.028 0.043
Averages 0.051 0.056 0.054 Averages 0.040 0.050 0.045
6/12/45 0.019 0.027 8/21/45 0.027 0.032
6/14/45 0.024 0.030 8/23/45 0.017 0.016
6/16/45 0.038 0.045 8/25/45 0.000 0.011
Averages 0.027 0.034 0.031 Averages 0.015 0.020 0.017
6/20/45 0.002 0.025 8/28/45 0.023 0.017
6/21/45 0.035 0.031 8/30/45 0.057 0.061
6/23/45 0.055 0.071 9/1/45 0.000 0.007
Averages 0.031 0.042 0.037 Averages 0.027 0.028 0.028
6/26/45 0.035 0.058 9/5/45 0.042 0.057
6/28/45 0.040 0.052 9/7/45 0.042 0.060
6/30/45 0.039 0.049 Averages 0.042 0.059 0.050
Averages 0.038 0.053 0.046
9/10/45 0.044 0.053
713145 0.038 0.038 9/12/45 0.041 0.045
715145 0.036 0.040 9/14/45 0.052 0.053
717145 0.026 0.030 Averages 0.046 0.050 0.048
Averages 0.033 0.036 0.035
9/17/45 0.028 0.033
7/10/45 0.023 0.025 9/19/45 0.023 0.000
7/112/45 0.026 0.024 9/22/45 0.044 0.056
7114145 0.017 0.015 Averages 0.032 0.030 0.031
Averages 0.022 0.021 0.022
9/25/45 0.096 0.154
7117145 0.007 0.007 9/27/45 0.055 0.093
7/19/45 0.005 0.006 9/29/45 0.056 0.069
7/21/45 0.015 0.014 Averages 0.069 0.105 0.087
Averages 0.009 0.009 0.009
10/2/45 0.051 0.095
7124145 0.005 0.001 10/4/45 0.152 0.036
7126145 0.000 0.000 10/6/45 0.037 0.036
7/28/45 0.005 0.008 Averages 0.080 0.056 0.068
Averages 0.003 0.003 0.003
7/31/45 0.012 0.024 10/9/45 0.027 0.038
8/2/45 0.029 0.034 10/11/45 0.019 0.025
8/4/45 0.028 0.061 10/15/45 0.013 0.010
Averages 0.023 0.040 0.031 Averages 0.020 0.024 0.022
8/7/45 0.050 0.057 10/17/45 0.009 0.012
8/9/45 0.028 0.046 10/19/45 0.012 0.012
8/11/45 0.023 0.046 10/22/45 0.005 0.007
Averages 0.034 0.050 0.042 Averages 0.009 0.010 0.010
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Table5C.1: Gamma Dose Rates M easured from White Oak Creek Samplesin 1945,

with Checks of X-10 Averaging

I Date mr/hr mr/hr Avg. Mr/hr I Date mr/hr mr/hr Avg. Mr/hr I
10/17/45 0.009 0.012 11/19/45 0.001 0.006
10/19/45 0.012 0.012 11/21/45 0.003 0.002
10/22/45 0.005 0.007 Averages 0.002 0.004 0.003
Averages 0.009 0.010 0.010
11/27/45 0.000 0.000
11/2/45 0.000 0.002 11/29/45 0.007 0.007
11/6/45 0.005 0.006 Averages 0.004 0.004 0.004
11/8/45 0.000 0.005
Averages 0.002 0.004 0.003 12/3/45 0.002 0.000
12/5/45 0.001 0.003
11/12/45 0.003 0.003 Averages 0.002 0.002 0.002
11/14/45 0.005 0.003
Averages 0.004 0.003 0.004 12/11/45 0.066 0.166
12/13/45 0.096 0.154
Averages 0.081 0.160 0.121
12/17/45 0.048 0.082
12/18/45 0.001 0.004
12/20/45 0.026 0.048
12/26/45 0.005 0.005
12/28/45 0.006 0.006
Averages 0.017 0.029 0.023
1945
Annual Averagl 0.027 |
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Appendix 5D: Details Regarding the Methods and Data Used to
Apportion Gross Beta Releases to Specific Radionuclides

This appendix presents the information used and evaluations performed to verify X-10's reported
apportioning of gross betarel eases to specific radionuclides and the methodol ogy used to apportion the
estimated annual gross betareleasesfor 1944 through 1948. Since gross betameasurements were not
available between 1944 - 1948 and radi oi sotopic distributionswere sparse during thisearly history of X-
10, adirect method to distribute the annua gross betarel eases from this period was not available. Starting
in 1949, X-10 reported annud release estimates by radionuclide. In order to distribute the radioactivity
released from White Oak Creek to individua radioisotopes, the reported gross beta curies rel eased from
White Oak Creek were used with the results of monthly radioisotopic anadlyses. The monthly samplesfor
isotopic andysis, made of daily diquotsfrom White Oak Dam overflow, were chemically separated by X-
10’ sradiochemistry division, then counted to quantify the contributions of specific radionuclides. The
radionuclide-specific contributions were reported as percentages of released activity on amonthly basis,
so that gross beta releases could be distributed among the isotopes on an annual basis.

Similar to theindependent calculationsto verify the reported annua gross betareleasesfrom White Oak
Creek, the evauation performed to validate the reported i sotopic percentagesis limited by the available
data. Inorder tovalidate the reported annual isotopic releases, the monthly reported i sotopic percentages
(sporadicdly available throughout the 1950s and 1960s) were combined with the monthly gross betatota's
to caculate monthly i sotopi ¢ rel easesthat weresummed annualy. Unfortunatdly, thetypesof datarequired
to conduct such an andysiswere not located by the project team for an entire caendar year. Asprevioudy
mentioned, weekly gross betarel eases were intermittently available between 1953 - 1956, and sporadic
monthly isotopic distributionswere available during the sametime period; however thetwo only co-existed
for several monthsin 1953 and 1954.

Using the available datato recongtruct historical practices, the project team used the weekly reported gross
betatotalsto calculate monthly total's, then multiplied thesetotals by the respective i sotopic percentages
reported in the available monthly analyses. These monthly isotopic rel ease estimates were then summed
for the severa months of dataavailable for 1953 and 1954, and compared to the annual isotopic release
totals. Sincethe project team did not have an entire calendar year tovaidate X-10' sreported values, the
team cal cul ated thei sotope-specific contribution for each period of dataavailability, intermsof fractions
or percentages, and compared these vaues to the annud isotopic percentages. 1n other words, the relaive
contribution per isotope per time period was cal culated and compared to reported annual compositions.
Table 5D.1 presents the findings of this investigation.
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Table5D.1 presents the monthly reported isotopic fraction and the estimated isotopic relesse for the same
period. These monthly isotopic release total s were then totaled for the time period (several months) and
then converted back to fractiona compositionvaues. Theisotopic contributionsasafunction of timewere
then compared to the annual isotopic fractions for validation purposes. 1n most cases, the estimated
isotopic fractions mirrored the annual isotopic fractions; however, the comparisons were made using
different lengths of time, and therefore serve as qualitative analyses.

| sotopic Distribution of Annual Gross Beta Releases from 1944 - 1948

Since gross beta radioactivity releases over White Oak Dam from 1944 through 1948 were not quantified
until 1962, it was not possible to distribute this radioactivity among individua isotopes. The project team
did recover sporadic radioactiveisotopic distributionsfromthisearly period; however, theseearly reports
wereincomplete and did not represent acontinuous dataset. 1n order to compensatefor the paucity of
isotopic data, while attempting to incorporate the available isotopic percentages to the fullest extent
possible, the project team devel oped distributionsto refl ect the uncertai nty of the percent contributions of
specific radionuclides.

Radionuclide- specific distributions were developed to give equal weight to each available isotopic
measurement reported. Sinceisotopic distributionsfrom the 1940swereincomplete, the project team
combined the annual isotopic percentages from 1949 - 1952 with the available 1944 - 1948 isotopic
percentagesto develop auniform distribution for each radionuclide of interest. Theuniform distributionfor
each radionuclide ranged from the lowest to the highest percentage contribution documented within the
availabledataset. Theincorporation of annual isotopic percentagesfrom 1949 - 1952 expanded the data
base of possible isotopic percentages for defining the distributions.



Table 5D.1: Monthly Calculation of Radioisotopic Curies Released based on Reported Isotopic Fractions

January April May June July August Sept October November December
1953 Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated
Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci
CSs 0.065 4.542 0.023 0.338 0.021 0.374 0.035 0.250 0.019 0.154 0.000 0.000 0.029 0.165 0.020 0.105 0.026 0.158 0.024 1.006
TRE 0.000 0.000 0.373 5.436 0.428 7.795 0.466 3.332 0.434 3.507 0.407 1537 0.498 2.794 0.385 2.017 0.471 2.854 0.457 19.148
RU 0.109 7.570 0.199 2.901 0.000 0.000 0.006 0.043 0.012 0.097 0.016 0.061 0.012 0.066 0.089 0.466 0.003 0.018 0.002 0.084
SR 0.326 22.709 0.376 5.492 0.503 9.167 0.404 2.889 0.428 3.458 0.431 1.629 0.425 2.387 0.433 2.269 0.442 2.679 0.479 20.070
CE 0.109 7.570 NA 0.000 NA 0.000 0.035 0.250 0.050 0.404 0.073 0.277 0.016 0.088 0.000 0.000 0.000 0.000 0.000 0.000
NB 0.087 6.056 0.004 0.056 0.034 0.624 0.021 0.150 0.019 0.154 0.016 0.061 0.010 0.055 0.028 0.147 0.005 0.030 0.001 0.042
ZR 0.130 9.083 0.014 0.197 0.014 0.249 0.006 0.043 0.019 0.154 0.024 0.092 0.000 0.000 0.010 0.052 0.029 0.176 0.011 0.461
1 0.000 0.000 0.012 0.169 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.031 0.010 0.055 0.028 0.147 0.000 0.000 0.008 0.335
Ba 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.186 0.019 0.154 0.024 0.092 0.000 0.000 0.006 0.031 0.024 0.145 0.017 0.712
Totals 69.64 57.53 14.59 14.59 18.21 18.21 7.15 7.14 8.08 8.08 3.78 3.78 5.61 5.61 5.24 5.23 6.06 6.06 41.90 41.86
January April May June July August Sept October
1954 Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated Reported Estimated
Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci Fraction Ci
BA 0.009 0.572 0.011 0.400 0.016 0.598 0.000 0.000 0.002 0.049 0.003 0.053 0.012 0.175 0.000 0.002
CB 0.009 0.572 0.127 4.620 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.177 0.000 0.000 0.000 0.000
CE 0.044 2,797 0.035 1.273 0.023 0.859 0.086 1.615 0.027 0.663 0.039 0.690 0.045 0.657 0.123 1.400
co NA NA NA NA NA NA NA NA
CSs 0.079 5.022 0.000 0.000 0.110 4.109 0.080 1.502 0.199 4.883 0.330 5.841 0.362 5.289 0.373 4.245
| 0.007 0.445 0.000 0.000 0.019 0.710 0.019 0.357 0.014 0.344 0.002 0.035 0.000 0.000 0.004 0.046
RU 0.033 2.098 0.011 0.400 0.008 0.299 0.003 0.056 0.009 0.221 0.010 0.177 0.009 0.131 0.011 0.125
SR 0.355 22.567 0.312 11.351 0.343 12.811 0.311 5.841 0.275 6.749 0.223 3.947 0.245 3.579 0.124 1411
TRE 0.455 28.924 0.477 17.353 0.218 8.142 0.498 9.352 0.374 9.178 0.364 6.443 0.319 4.661 0.365 4.154
ZR 0.009 0.572 0.110 4.002 0.126 4.706 0.000 0.000 0.007 0.172 0.019 0.336 0.009 0.131 0.000 0.000
Totals 63.57 63.57 36.38 39.40 37.35 32.23 18.78 18.72 2454 22.26 17.70 17.70 14.61 14.62 11.38 11.38
NA = No analysis was reported for this isotope
Comparison of Estimated with Reported for 1953 Comparison of Estimated with Reported for 1954 (partial year of data)
Estimated Reported Estimated Reported
Total Ci Fraction Total Ci Fraction Total Ci Fraction Total Ci Fraction
CSs 7.09 0.042 6.57 0.022 BA 1.85 0.008 3.10 0.007
TRE 48.42 0.288 113.23 0.371 CB 5.37 0.024 9.48 0.023
RU 11.31 0.067 26.59 0.087 CE 9.95 0.045 24.90 0.060
SR 72.75 0.433 133.57 0.437 co NA NA 17.30 0.042
CE 8.59 0.051 6.88 0.023 CSs 30.89 0.140 22.53 0.054
NB 7.37 0.044 3.75 0.012 | 1.94 0.009 3.60 0.009
ZR 10.51 0.063 7.82 0.026 RU 351 0.016 11.46 0.028
| 0.74 0.004 2.19 0.007 SR 68.26 0.310 144.25 0.347
Ba 1.32 0.008 4.90 0.016 TRE 88.21 0.401 164.40 0.396
Overall Total ~ 168.09 305.50 ZR 9.92 0.045 14.23 0.034
Overall Total ~ 219.89 415.24

5D-5
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Appendix 6A: Summary of Predicted Annual Average Concentrations
of Radionuclidesin Clinch River Water and Shoreline Sediments
Obtained with the HEC-6-R M odel

Thefollowing tables contain the annual average concentrations of radionuclidesin Clinch River water
(Tables6A.1through 6A.5) and shoreline sediments (Tables6A.6 through 6A.12) that were predicted by
the HEC-6-R model (Sections6.4-6.11). These are not thefinal concentrations, with uncertainties, that
were used asthe starting point of the assessment (see Sections 6.3, 6.12-6.13, and A ppendices6-B and
6-C). Thetablescontain the lower bound, best estimate, and upper bound produced by the HEC-6-R
mode (2.5th, 50th, and 97.5th percentiles, respectively) for CRM 20.5, CRM 14, CRM 3.5, and CRM
0. Theconfidenceinterval srepresent only the uncertainty about the annual rel ease estimate (sourceterm;
all radionuclides) and the K4 values (**!1, ***Ce, ®*Nb, and *Zr).
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Table 6A.1 Predicted annual average concentrations of **’Cs in water (Bq L") obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 2.20E-01 1.05E+00 2.53E+00 2.06E-01 9.81E-01 2.37E+00 1.38E-01 6.57E-01 1.59E+00 1.35E-01 6.41E-01 1.55E+00
1945 2.09E-01 9.26E-01 2.30E+00 1.96E-01 8.70E-01 2.16E+00 1.17E-01 5.18E-01 1.28E+00 1.14E-01 5.05E-01 1.25E+00
1946 3.90E-01 1.57E+00 3.96E+00 3.62E-01 1.46E+00 3.68E+00 2.41E-01 9.75E-01 2.46E+00 2.34E-01 9.48E-01 2.39E+00
1947 7.77E-02 4.02E-01 1.02E+00 8.30E-02 4.17E-01 1.06E+00 6.30E-02 3.10E-01 7.84E-01 6.13E-02 3.01E-01 7.62E-01
1948 2.07E-01 8.26E-01 1.57E+00 1.96E-01 7.85E-01 1.50E+00 1.18E-01 4.73E-01 9.19E-01 1.17E-01 4.73E-01 9.24E-01
1949 4.18E-01 5.86E-01 8.07E-01 3.96E-01 5.67E-01 7.94E-01 2.52E-01 3.78E-01 5.49E-01 2.45E-01 3.70E-01 5.38E-01
1950 8.68E-02 1.22E-01 1.69E-01 9.48E-02 1.53E-01 2.39E-01 6.72E-02 1.11E-01 1.76E-01 6.75E-02 1.11E-01 1.77E-01
1951 9.44E-02 1.33E-01 1.84E-01 9.07E-02 1.28E-01 1.78E-01 6.15E-02 8.92E-02 1.27E-01 6.08E-02 8.84E-02 1.26E-01
1952 6.09E-02 8.60E-02 1.19E-01 5.62E-02 7.94E-02 1.10E-01 3.86E-02 5.46E-02 7.58E-02 3.74E-02 5.29E-02 7.34E-02
1953 4.35E-02 5.83E-02 7.84E-02 3.96E-02 5.32E-02 7.16E-02 2.51E-02 3.38E-02 4.55E-02 2.42E-02 3.25E-02 4.38E-02
1954 2.16E-01 2.86E-01 3.80E-01 1.89E-01 2.49E-01 3.31E-01 9.92E-02 1.31E-01 1.75E-01 9.72E-02 1.29E-01 1.71E-01
1955 4.06E-01 5.45E-01 7.19E-01 3.76E-01 5.04E-01 6.66E-01 2.35E-01 3.16E-01 4.18E-01 2.30E-01 3.10E-01 4.09E-01
1956 1.12E+00 1.51E+00 2.02E+00 1.04E+00 1.40E+00 1.88E+00 6.18E-01 8.30E-01 1.11E+00 6.05E-01 8.13E-01 1.09E+00
1957 4.90E-01 6.56E-01 8.70E-01 5.10E-01 6.83E-01 9.07E-01 3.43E-01 4.60E-01 6.10E-01 3.37E-01 4.51E-01 5.99E-01
1958 3.30E-01 4.42E-01 5.86E-01 2.92E-01 3.91E-01 5.19E-01 1.92E-01 2.57E-01 3.41E-01 1.86E-01 2.50E-01 3.31E-01
1959 7.44E-01 9.85E-01 1.28E+00 6.65E-01 8.80E-01 1.15E+00 3.61E-01 4.78E-01 6.23E-01 3.54E-01 4.68E-01 6.11E-01
1960 2.36E-01 3.13E-01 4.09E-01 2.12E-01 2.80E-01 3.67E-01 1.22E-01 1.61E-01 2.11E-01 1.18E-01 1.56E-01 2.04E-01
1961 1.15E-01 1.35E-01 1.60E-01 1.20E-01 1.43E-01 1.72E-01 8.54E-02 1.04E-01 1.27E-01 8.42E-02 1.03E-01 1.25E-01
1962 3.51E-02 4.20E-02 5.00E-02 8.11E-02 1.11E-01 1.54E-01 5.63E-02 7.68E-02 1.06E-01 5.45E-02 7.43E-02 1.02E-01
1963 2.85E-02 3.46E-02 4.20E-02 5.32E-02 7.05E-02 9.43E-02 4.21E-02 5.63E-02 7.57E-02 4.10E-02 5.49E-02 7.41E-02
1964 5.74E-02 6.79E-02 7.97E-02 5.57E-02 6.60E-02 7.76E-02 2.93E-02 3.47E-02 4.08E-02 2.85E-02 3.37E-02 3.97E-02
1965 1.66E-02 1.99E-02 2.36E-02 1.81E-02 2.21E-02 2.69E-02 1.44E-02 1.75E-02 2.13E-02 1.49E-02 1.82E-02 2.23E-02
1966 1.92E-02 2.30E-02 2.76E-02 1.90E-02 2.27E-02 2.73E-02 1.05E-02 1.26E-02 1.52E-02 1.03E-02 1.23E-02 1.48E-02
1967 1.64E-02 1.95E-02 2.32E-02 1.72E-02 2.06E-02 2.48E-02 1.40E-02 1.69E-02 2.03E-02 1.39E-02 1.67E-02 2.01E-02
1968 1.01E-02 1.22E-02 1.49E-02 1.01E-02 1.22E-02 1.48E-02 6.99E-03 8.47E-03 1.03E-02 7.10E-03 8.58E-03 1.04E-02
1969 1.23E-02 1.49E-02 1.81E-02 1.23E-02 1.50E-02 1.82E-02 9.44E-03 1.15E-02 1.41E-02 1.02E-02 1.25E-02 1.53E-02
1970 1.55E-02 1.85E-02 2.19E-02 1.52E-02 1.82E-02 2.16E-02 9.40E-03 1.12E-02 1.34E-02 9.18E-03 1.10E-02 1.31E-02
1971 7.29E-03 8.95E-03 1.10E-02 7.29E-03 8.95E-03 1.10E-02 4.85E-03 5.96E-03 7.29E-03 4.77E-03 5.85E-03 7.14E-03
1972 9.58E-03 1.15E-02 1.37E-02 9.99E-03 1.22E-02 1.47E-02 7.92E-03 9.62E-03 1.17E-02 7.73E-03 9.44E-03 1.14E-02
1973 1.02E-02 1.23E-02 1.46E-02 1.02E-02 1.22E-02 1.46E-02 7.07E-03 8.62E-03 1.04E-02 7.03E-03 8.58E-03 1.04E-02
1974 4.55E-03 5.55E-03 6.73E-03 3.18E-02 4.18E-02 5.48E-02 2.41E-02 3.17E-02 4.16E-02 2.34E-02 3.09E-02 4.04E-02
1975 3.59E-03 4.48E-03 5.62E-03 3.70E-03 4.63E-03 5.85E-03 3.11E-03 3.92E-03 4.96E-03 3.77E-03 4.81E-03 6.14E-03
1976 2.81E-03 3.81E-03 5.25E-03 2.85E-03 3.85E-03 5.25E-03 1.92E-03 2.63E-03 3.55E-03 1.89E-03 2.55E-03 3.48E-03
1977 1.78E-03 2.41E-03 3.22E-03 1.89E-03 2.55E-03 3.44E-03 1.67E-03 2.26E-03 3.03E-03 1.70E-03 2.29E-03 3.11E-03
1978 2.44E-03 3.18E-03 4.22E-03 2.48E-03 3.22E-03 4.26E-03 1.78E-03 2.33E-03 3.07E-03 1.78E-03 2.33E-03 3.07E-03
1979 1.33E-03 1.78E-03 2.41E-03 1.41E-03 1.85E-03 2.52E-03 1.04E-03 1.37E-03 1.85E-03 1.04E-03 1.37E-03 1.81E-03
1980 4.40E-03 5.44E-03 6.66E-03 4.37E-03 5.37E-03 6.59E-03 3.26E-03 4.03E-03 5.00E-03 3.22E-03 4.00E-03 4.96E-03
1981 3.18E-03 4.03E-03 5.14E-03 1.31E-02 1.73E-02 2.28E-02 1.61E-02 2.08E-02 2.69E-02 1.61E-02 2.08E-02 2.68E-02
1982 8.14E-03 9.69E-03 1.14E-02 8.10E-03 9.66E-03 1.14E-02 5.55E-03 6.62E-03 7.81E-03 5.44E-03 6.48E-03 7.66E-03
1983 8.84E-03 1.06E-02 1.26E-02 8.66E-03 1.04E-02 1.24E-02 5.07E-03 6.11E-03 7.29E-03 4.96E-03 5.99E-03 7.10E-03
1984 4.40E-03 5.37E-03 6.59E-03 4.51E-03 5.51E-03 6.73E-03 3.03E-03 3.70E-03 4.55E-03 3.07E-03 3.77E-03 4.63E-03
1985 4.77E-03 5.88E-03 7.22E-03 4.66E-03 5.74E-03 7.07E-03 2.92E-03 3.59E-03 4.40E-03 2.85E-03 3.52E-03 4.29E-03
1986 1.14E-02 1.37E-02 1.61E-02 1.11E-02 1.33E-02 1.57E-02 6.33E-03 7.59E-03 8.99E-03 6.14E-03 7.36E-03 8.73E-03
1987 4.77E-03 5.74E-03 6.88E-03 4.81E-03 5.81E-03 6.92E-03 3.77E-03 4.55E-03 5.40E-03 3.66E-03 4.40E-03 5.25E-03
1988 7.14E-03 8.73E-03 1.07E-02 6.96E-03 8.51E-03 1.04E-02 3.92E-03 4.81E-03 5.88E-03 4.03E-03 4.96E-03 6.11E-03
1989 6.44E-03 7.73E-03 9.32E-03 6.36E-03 7.66E-03 9.25E-03 3.77E-03 4.55E-03 5.51E-03 3.74E-03 4.48E-03 5.40E-03
1990 7.36E-03 8.88E-03 1.07E-02 7.59E-03 9.18E-03 1.11E-02 6.14E-03 7.44E-03 9.07E-03 6.33E-03 7.70E-03 9.36E-03
1991 1.82E-02 2.16E-02 2.52E-02 1.82E-02 2.15E-02 2.52E-02 1.11E-02 1.32E-02 1.54E-02 1.10E-02 1.31E-02 1.53E-02

*

The lower and upper bounds represent only the uncertainty on the source term.
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Table 6A.2 Predicted annual average concentrations of *Sr in water (Bq L") obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 3.62E-01 1.01E+00 2.13E+00 3.62E-01 1.01E+00 2.13E+00 2.76E-01 7.72E-01 1.62E+00 2.76E-01 7.71E-01 1.62E+00
1945 3.34E-01 9.07E-01 1.98E+00 3.34E-01 9.06E-01 1.98E+00 2.31E-01 6.28E-01 1.37E+00 2.31E-01 6.28E-01 1.37E+00
1946 5.71E-01 1.56E+00 3.25E+00 5.71E-01 1.56E+00 3.25E+00 4.26E-01 1.17E+00 2.42E+00 4.26E-01 1.17E+00 2.42E+00
1947 1.57E-01 3.94E-01 8.01E-01 1.57E-01 3.94E-01 8.01E-01 1.20E-01 3.01E-01 6.12E-01 1.20E-01 3.01E-01 6.12E-01
1948 4.21E-01 7.61E-01 1.30E+00 4.21E-01 7.61E-01 1.30E+00 2.72E-01 4.92E-01 8.39E-01 2.72E-01 4.92E-01 8.39E-01
1949 8.76E-01 1.22E+00 1.68E+00 8.76E-01 1.22E+00 1.68E+00 6.26E-01 8.75E-01 1.20E+00 6.26E-01 8.75E-01 1.20E+00
1950 1.84E-01 2.56E-01 3.51E-01 1.84E-01 2.57E-01 3.52E-01 1.28E-01 1.79E-01 2.46E-01 1.28E-01 1.79E-01 2.46E-01
1951 1.46E-01 2.04E-01 2.80E-01 1.46E-01 2.04E-01 2.80E-01 1.02E-01 1.42E-01 1.94E-01 1.02E-01 1.42E-01 1.94E-01
1952 4.78E-01 6.67E-01 9.14E-01 4.77E-01 6.66E-01 9.13E-01 3.73E-01 5.21E-01 7.14E-01 3.73E-01 5.21E-01 7.14E-01
1953 9.53E-01 1.26E+00 1.66E+00 9.51E-01 1.26E+00 1.66E+00 7.09E-01 9.41E-01 1.24E+00 7.09E-01 9.41E-01 1.24E+00
1954 1.52E+00 2.00E+00 2.64E+00 1.51E+00 2.00E+00 2.64E+00 9.26E-01 1.22E+00 1.62E+00 9.26E-01 1.22E+00 1.61E+00
1955 6.54E-01 8.75E-01 1.16E+00 6.54E-01 8.75E-01 1.15E+00 4.71E-01 6.30E-01 8.33E-01 4.71E-01 6.30E-01 8.33E-01
1956 7.10E-01 9.56E-01 1.28E+00 7.10E-01 9.55E-01 1.28E+00 4.72E-01 6.35E-01 8.53E-01 4.72E-01 6.35E-01 8.52E-01
1957 4.88E-01 6.53E-01 8.63E-01 4.88E-01 6.53E-01 8.64E-01 3.28E-01 4.38E-01 5.79E-01 3.27E-01 4.38E-01 5.79E-01
1958 9.96E-01 1.33E+00 1.76E+00 9.96E-01 1.33E+00 1.76E+00 8.01E-01 1.07E+00 1.42E+00 8.01E-01 1.07E+00 1.42E+00
1959 6.44E-01 8.51E-01 1.11E+00 6.43E-01 8.50E-01 1.11E+00 4.16E-01 5.50E-01 7.16E-01 4.16E-01 5.50E-01 7.16E-01
1960 2.37E-01 3.13E-01 4.08E-01 2.37E-01 2.80E-01 4.08E-01 1.67E-01 2.21E-01 2.88E-01 1.67E-01 2.21E-01 2.88E-01
1961 1.76E-01 2.05E-01 2.37E-01 1.76E-01 2.05E-01 2.37E-01 1.17E-01 1.36E-01 1.58E-01 1.17E-01 1.36E-01 1.58E-01
1962 5.71E-02 6.67E-02 7.70E-02 5.82E-02 6.81E-02 7.90E-02 4.10E-02 4.81E-02 5.57E-02 4.10E-02 4.81E-02 5.57E-02
1963 5.54E-02 6.47E-02 7.47E-02 5.55E-02 6.49E-02 7.50E-02 4.37E-02 5.11E-02 5.90E-02 4.37E-02 5.11E-02 5.90E-02
1964 6.47E-02 7.56E-02 8.72E-02 6.47E-02 7.55E-02 8.72E-02 4.20E-02 4.90E-02 5.66E-02 4.20E-02 4.90E-02 5.66E-02
1965 2.63E-02 3.07E-02 3.55E-02 2.63E-02 3.07E-02 3.55E-02 1.98E-02 2.31E-02 2.67E-02 1.98E-02 2.31E-02 2.67E-02
1966 3.56E-02 4.14E-02 4.79E-02 3.55E-02 4.14E-02 4.79E-02 2.38E-02 2.78E-02 3.21E-02 2.38E-02 2.78E-02 3.21E-02
1967 3.05E-02 3.56E-02 4.11E-02 3.06E-02 3.56E-02 4.11E-02 2.16E-02 2.53E-02 2.92E-02 2.16E-02 2.53E-02 2.92E-02
1968 2.46E-02 2.87E-02 3.32E-02 2.46E-02 2.87E-02 3.32E-02 1.88E-02 2.20E-02 2.55E-02 1.88E-02 2.20E-02 2.55E-02
1969 3.49E-02 4.09E-02 4.71E-02 3.49E-02 4.09E-02 4.71E-02 2.24E-02 2.63E-02 3.03E-02 2.24E-02 2.63E-02 3.03E-02
1970 3.13E-02 3.67E-02 4.23E-02 3.13E-02 3.67E-02 4.23E-02 2.24E-02 2.64E-02 3.04E-02 2.24E-02 2.64E-02 3.04E-02
1971 2.04E-02 2.39E-02 2.76E-02 2.04E-02 2.39E-02 2.76E-02 1.48E-02 1.74E-02 2.01E-02 1.48E-02 1.74E-02 2.01E-02
1972 2.92E-02 3.42E-02 3.94E-02 2.92E-02 3.43E-02 3.95E-02 2.12E-02 2.49E-02 2.87E-02 2.12E-02 2.49E-02 2.87E-02
1973 3.56E-02 4.17E-02 4.81E-02 3.56E-02 4.17E-02 4.81E-02 2.40E-02 2.82E-02 3.24E-02 2.40E-02 2.81E-02 3.24E-02
1974 2.60E-02 3.05E-02 3.51E-02 2.63E-02 3.09E-02 3.57E-02 2.02E-02 2.36E-02 2.73E-02 2.02E-02 2.36E-02 2.73E-02
1975 3.57E-02 4.20E-02 4.84E-02 3.57E-02 4.20E-02 4.84E-02 2.54E-02 2.98E-02 3.43E-02 2.54E-02 2.98E-02 3.43E-02
1976 4.34E-02 5.08E-02 5.86E-02 4.34E-02 5.08E-02 5.86E-02 3.13E-02 3.67E-02 4.23E-02 3.13E-02 3.67E-02 4.23E-02
1977 1.77E-02 2.08E-02 2.39E-02 1.77E-02 2.08E-02 2.39E-02 1.27E-02 1.48E-02 1.71E-02 1.27E-02 1.48E-02 1.71E-02
1978 1.22E-02 1.43E-02 1.65E-02 1.22E-02 1.44E-02 1.65E-02 9.36E-03 1.10E-02 1.27E-02 9.36E-03 1.10E-02 1.27E-02
1979 1.05E-02 1.24E-02 1.43E-02 1.05E-02 1.24E-02 1.43E-02 7.55E-03 8.88E-03 1.02E-02 7.55E-03 8.88E-03 1.02E-02
1980 1.08E-02 1.27E-02 1.46E-02 1.08E-02 1.27E-02 1.46E-02 8.33E-03 9.81E-03 1.12E-02 8.33E-03 9.81E-03 1.12E-02
1981 1.86E-02 2.18E-02 2.51E-02 1.87E-02 2.20E-02 2.53E-02 1.31E-02 1.54E-02 1.78E-02 1.31E-02 1.54E-02 1.77E-02
1982 1.51E-02 1.77E-02 2.05E-02 1.51E-02 1.77E-02 2.05E-02 1.11E-02 1.30E-02 1.51E-02 1.11E-02 1.30E-02 1.51E-02
1983 1.60E-02 1.87E-02 2.16E-02 1.60E-02 1.87E-02 2.16E-02 1.10E-02 1.29E-02 1.48E-02 1.10E-02 1.29E-02 1.48E-02
1984 1.81E-02 2.12E-02 2.45E-02 1.81E-02 2.12E-02 2.45E-02 1.24E-02 1.46E-02 1.69E-02 1.24E-02 1.46E-02 1.69E-02
1985 3.44E-02 4.03E-02 4.65E-02 3.44E-02 4.03E-02 4.65E-02 2.43E-02 2.85E-02 3.29E-02 2.43E-02 2.85E-02 3.29E-02
1986 2.20E-02 2.58E-02 2.97E-02 2.20E-02 2.58E-02 2.97E-02 1.52E-02 1.79E-02 2.06E-02 1.52E-02 1.79E-02 2.06E-02
1987 9.84E-03 1.16E-02 1.34E-02 9.84E-03 1.16E-02 1.34E-02 7.92E-03 9.32E-03 1.08E-02 7.92E-03 9.32E-03 1.08E-02
1988 1.96E-02 2.30E-02 2.65E-02 1.96E-02 2.30E-02 2.65E-02 1.18E-02 1.38E-02 1.59E-02 1.18E-02 1.38E-02 1.59E-02
1989 1.57E-02 1.84E-02 2.13E-02 1.57E-02 1.84E-02 2.13E-02 1.06E-02 1.24E-02 1.43E-02 1.06E-02 1.24E-02 1.43E-02
1990 2.13E-02 2.49E-02 2.87E-02 2.13E-02 2.49E-02 2.87E-02 1.48E-02 1.73E-02 2.00E-02 1.48E-02 1.73E-02 2.00E-02
1991 3.15E-02 3.70E-02 4.26E-02 3.15E-02 3.70E-02 4.26E-02 2.03E-02 2.38E-02 2.74E-02 2.03E-02 2.38E-02 2.74E-02

*

The lower and upper bounds represent only the uncertainty on the source term.



Radionuclide Releases from X-10 to the Clinch River-
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Table 6A.3 Predicted annual average concentrations of ‘*Ru in water (Bq L") obtained from the HEC-6-R model’.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 1.89E-01 5.27E-01 1.09E+00 1.88E-01 5.26E-01 1.09E+00 1.43E-01 4.00E-01 8.28E-01 1.43E-01 3.99E-01 8.27E-01
1945 1.53E-01 4.68E-01 9.85E-01 1.53E-01 4.66E-01 9.81E-01 1.05E-01 3.22E-01 6.77E-01 1.05E-01 3.21E-01 6.76E-01
1946 2.88E-01 7.94E-01 1.77E+00 2.88E-01 7.91E-01 1.77E+00 2.14E-01 5.88E-01 1.31E+00 2.13E-01 5.87E-01 1.31E+00
1947 7.05E-02 1.98E-01 4.56E-01 7.05E-02 1.98E-01 4.56E-01 5.38E-02 1.51E-01 3.48E-01 5.38E-02 1.51E-01 3.47E-01
1948 1.97E-01 3.90E-01 7.06E-01 1.96E-01 3.89E-01 7.03E-01 1.26E-01 2.50E-01 4.53E-01 1.26E-01 2.50E-01 4.53E-01
1949 6.42E-01 8.99E-01 1.23E+00 6.40E-01 8.97E-01 1.23E+00 4.56E-01 6.38E-01 8.74E-01 4.55E-01 6.38E-01 8.73E-01
1950 1.10E-01 1.54E-01 2.11E-01 1.10E-01 1.54E-01 2.11E-01 7.71E-02 1.07E-01 1.47E-01 7.71E-02 1.07E-01 1.47E-01
1951 9.05E-02 1.27E-01 1.74E-01 9.02E-02 1.26E-01 1.73E-01 6.24E-02 8.72E-02 1.20E-01 6.23E-02 8.71E-02 1.19E-01
1952 9.94E-02 1.39E-01 1.91E-01 9.89E-02 1.38E-01 1.90E-01 7.68E-02 1.07E-01 1.47E-01 7.67E-02 1.07E-01 1.47E-01
1953 1.90E-01 2.51E-01 3.31E-01 1.89E-01 2.49E-01 3.28E-01 1.40E-01 1.84E-01 2.43E-01 1.39E-01 1.83E-01 2.42E-01
1954 1.21E-01 1.60E-01 2.10E-01 1.20E-01 1.59E-01 2.08E-01 7.30E-02 9.66E-02 1.27E-01 7.29E-02 9.64E-02 1.27E-01
1955 2.18E-01 2.92E-01 3.84E-01 2.17E-01 2.90E-01 3.82E-01 1.55E-01 2.07E-01 2.73E-01 1.55E-01 2.07E-01 2.73E-01
1956 2.06E-01 2.77E-01 3.71E-01 2.06E-01 2.76E-01 3.70E-01 1.36E-01 1.83E-01 2.45E-01 1.36E-01 1.82E-01 2.45E-01
1957 3.52E-01 4.71E-01 6.23E-01 3.52E-01 4.71E-01 6.23E-01 2.35E-01 3.15E-01 4.16E-01 2.35E-01 3.14E-01 4.16E-01
1958 2.77E-01 3.71E-01 4.91E-01 2.76E-01 3.69E-01 4.89E-01 2.20E-01 2.95E-01 3.91E-01 2.20E-01 2.95E-01 3.90E-01
1959 5.58E+00 7.36E+00 9.60E+00 5.55E+00 7.32E+00 9.54E+00 3.55E+00 4.69E+00 6.11E+00 3.55E+00 4.68E+00 6.10E+00
1960 1.58E+01 2.09E+01 2.72E+01 1.57E+01 2.80E-01 2.70E+01 1.10E+01 1.45E+01 1.88E+01 1.10E+01 1.45E+01 1.88E+01
1961 1.57E+01 1.84E+01 2.12E+01 1.57E+01 1.84E+01 2.12E+01 1.04E+01 1.21E+01 1.40E+01 1.04E+01 1.21E+01 1.40E+01
1962 8.55E+00 9.98E+00 1.15E+01 8.55E+00 9.98E+00 1.15E+01 6.01E+00 7.02E+00 8.12E+00 6.01E+00 7.01E+00 8.11E+00
1963 3.16E+00 3.69E+00 4.26E+00 3.17E+00 3.71E+00 4.28E+00 2.49E+00 2.91E+00 3.36E+00 2.49E+00 2.91E+00 3.35E+00
1964 1.89E+00 2.20E+00 2.54E+00 1.89E+00 2.20E+00 2.53E+00 1.22E+00 1.42E+00 1.64E+00 1.22E+00 1.42E+00 1.64E+00
1965 5.30E-01 6.19E-01 7.14E-01 5.31E-01 6.20E-01 7.15E-01 4.00E-01 4.67E-01 5.38E-01 4.00E-01 4.67E-01 5.39E-01
1966 3.40E-01 3.97E-01 4.59E-01 3.39E-01 3.97E-01 4.58E-01 2.26E-01 2.65E-01 3.06E-01 2.26E-01 2.64E-01 3.05E-01
1967 1.02E-01 1.18E-01 1.36E-01 1.02E-01 1.18E-01 1.37E-01 7.24E-02 8.43E-02 9.72E-02 7.24E-02 8.43E-02 9.72E-02
1968 4.39E-02 5.13E-02 5.93E-02 4.39E-02 5.13E-02 5.93E-02 3.36E-02 3.92E-02 4.53E-02 3.36E-02 3.92E-02 4.53E-02
1969 2.31E-02 2.71E-02 3.13E-02 2.31E-02 2.71E-02 3.13E-02 1.49E-02 1.75E-02 2.02E-02 1.49E-02 1.75E-02 2.02E-02
1970 7.81E-03 9.18E-03 1.06E-02 7.81E-03 9.18E-03 1.06E-02 5.59E-03 6.55E-03 7.59E-03 5.59E-03 6.55E-03 7.59E-03
1971 3.40E-03 4.00E-03 4.59E-03 3.40E-03 4.00E-03 4.59E-03 2.48E-03 2.89E-03 3.33E-03 2.48E-03 2.89E-03 3.33E-03
1972 2.48E-03 2.89E-03 3.33E-03 2.48E-03 2.89E-03 3.33E-03 1.78E-03 2.11E-03 2.41E-03 1.78E-03 2.11E-03 2.41E-03
1973 3.55E-03 4.18E-03 4.81E-03 3.55E-03 4.18E-03 4.81E-03 2.41E-03 2.81E-03 3.26E-03 2.41E-03 2.81E-03 3.26E-03
1974 8.88E-04 1.04E-03 1.18E-03 8.88E-04 1.04E-03 1.18E-03 6.66E-04 7.77E-04 8.88E-04 6.66E-04 7.77E-04 8.88E-04
1975 1.55E-03 1.81E-03 2.11E-03 1.55E-03 1.81E-03 2.11E-03 1.11E-03 1.30E-03 1.48E-03 1.11E-03 1.30E-03 1.48E-03
1976 1.74E-03 2.04E-03 2.37E-03 1.74E-03 2.04E-03 2.37E-03 1.26E-03 1.48E-03 1.70E-03 1.26E-03 1.48E-03 1.70E-03
1977 1.18E-03 1.37E-03 1.59E-03 1.18E-03 1.37E-03 1.59E-03 8.51E-04 9.99E-04 1.15E-03 8.51E-04 9.99E-04 1.15E-03
1978 1.22E-03 1.44E-03 1.67E-03 1.22E-03 1.44E-03 1.67E-03 9.25E-04 1.11E-03 1.26E-03 9.25E-04 1.11E-03 1.26E-03
1979 4.44E-04 5.18E-04 5.92E-04 4.44E-04 5.18E-04 5.92E-04 3.33E-04 3.70E-04 4.44E-04 3.33E-04 3.70E-04 4.44E-04
1980 3.70E-12 4.07E-12 4.44E-12 3.70E-12 4.07E-12 4.44E-12 3.70E-12 4.07E-12 4.44E-12 3.70E-12 4.07E-12 4.44E-12
1981 1.22E-03 1.44E-03 1.63E-03 1.22E-03 1.44E-03 1.63E-03 8.51E-04 9.99E-04 1.15E-03 8.51E-04 9.99E-04 1.15E-03
1982 1.15E-03 1.33E-03 1.52E-03 1.15E-03 1.33E-03 1.52E-03 8.14E-04 9.62E-04 1.11E-03 8.14E-04 9.62E-04 1.11E-03
1983 1.52E-03 1.78E-03 2.07E-03 1.52E-03 1.78E-03 2.07E-03 1.04E-03 1.22E-03 1.41E-03 1.04E-03 1.22E-03 1.41E-03
1984 1.41E-03 1.63E-03 1.89E-03 1.41E-03 1.63E-03 1.89E-03 9.62E-04 1.11E-03 1.30E-03 9.62E-04 1.11E-03 1.30E-03
1985 7.03E-05 7.40E-05 7.77E-05 7.03E-05 7.40E-05 7.77E-05 7.03E-05 7.40E-05 7.77E-05 7.03E-05 7.40E-05 7.77E-05
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*

The lower and upper bounds represent only the uncertainty on the source term.
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Table 6A.4 Predicted annual average concentrations of “Co in water (Bq L™) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1945 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1946 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1947 1.05E-02 6.48E-02 1.92E-01 1.02E-02 6.28E-02 1.86E-01 7.33E-03 4.52E-02 1.34E-01 7.22E-03 4.46E-02 1.32E-01
1948 2.48E-02 1.31E-01 2.97E-01 2.41E-02 1.27E-01 2.88E-01 1.49E-02 7.87E-02 1.79E-01 1.48E-02 7.84E-02 1.78E-01
1949 4.29E-02 2.50E-01 5.26E-01 4.18E-02 2.43E-01 5.13E-01 2.85E-02 1.65E-01 3.49E-01 2.82E-02 1.64E-01 3.45E-01
1950 9.66E-03 5.48E-02 1.19E-01 9.84E-03 5.57E-02 1.21E-01 6.81E-03 3.87E-02 8.37E-02 6.81E-03 3.86E-02 8.35E-02
1951 5.40E-03 3.11E-02 6.35E-02 5.33E-03 3.06E-02 6.25E-02 3.66E-03 2.10E-02 4.30E-02 3.63E-03 2.09E-02 4.28E-02
1952 1.50E-02 8.47E-02 1.80E-01 1.45E-02 8.16E-02 1.73E-01 1.05E-02 5.96E-02 1.27E-01 1.04E-02 5.87E-02 1.25E-01
1953 2.31E-02 1.27E-01 2.61E-01 2.20E-02 1.20E-01 2.48E-01 1.50E-02 8.23E-02 1.69E-01 1.47E-02 8.07E-02 1.66E-01
1954 4.23E-02 2.36E-01 4.85E-01 3.98E-02 2.22E-01 4.57E-01 2.27E-02 1.27E-01 2.61E-01 2.24E-02 1.25E-01 2.57E-01
1955 4.53E-02 6.12E-02 8.12E-02 4.38E-02 6.06E-02 8.15E-02 2.94E-02 4.15E-02 5.68E-02 2.91E-02 4.13E-02 5.66E-02
1956 3.21E-01 4.31E-01 5.79E-01 3.10E-01 4.16E-01 5.59E-01 1.94E-01 2.61E-01 3.50E-01 1.92E-01 2.58E-01 3.46E-01
1957 2.82E-02 3.79E-02 5.01E-02 3.12E-02 4.27E-02 5.76E-02 2.23E-02 3.06E-02 4.13E-02 2.22E-02 3.05E-02 4.11E-02
1958 5.65E-02 7.57E-02 1.00E-01 5.43E-02 7.28E-02 9.64E-02 4.04E-02 5.41E-02 7.17E-02 3.97E-02 5.34E-02 7.07E-02
1959 8.08E-01 1.07E+00 1.38E+00 7.70E-01 1.02E+00 1.32E+00 4.57E-01 6.04E-01 7.84E-01 4.51E-01 5.96E-01 7.73E-01
1960 5.91E-01 7.81E-01 1.02E+00 5.66E-01 2.80E-01 9.74E-01 3.66E-01 4.84E-01 6.30E-01 3.61E-01 4.77E-01 6.22E-01
1961 2.44E-01 2.86E-01 3.32E-01 2.47E-01 2.90E-01 3.38E-01 1.65E-01 1.95E-01 2.29E-01 1.64E-01 1.94E-01 2.28E-01
1962 8.55E-02 9.98E-02 1.16E-01 9.56E-02 1.14E-01 1.35E-01 6.74E-02 8.05E-02 9.53E-02 6.67E-02 7.97E-02 9.44E-02
1963 1.03E-01 1.20E-01 1.39E-01 1.13E-01 1.33E-01 1.55E-01 8.64E-02 1.02E-01 1.19E-01 8.55E-02 1.01E-01 1.18E-01
1964 1.46E-01 1.71E-01 1.97E-01 1.44E-01 1.69E-01 1.95E-01 8.88E-02 1.04E-01 1.20E-01 8.79E-02 1.03E-01 1.19E-01
1965 9.15E-02 1.07E-01 1.23E-01 9.18E-02 1.07E-01 1.23E-01 6.82E-02 7.96E-02 9.16E-02 6.83E-02 7.96E-02 9.17E-02
1966 8.13E-02 9.51E-02 1.10E-01 8.08E-02 9.45E-02 1.09E-01 5.14E-02 6.01E-02 6.94E-02 5.10E-02 5.97E-02 6.89E-02
1967 1.81E-02 2.11E-02 2.44E-02 1.86E-02 2.17E-02 2.51E-02 1.49E-02 1.75E-02 2.03E-02 1.50E-02 1.76E-02 2.04E-02
1968 8.92E-03 1.05E-02 1.21E-02 8.95E-03 1.05E-02 1.22E-02 7.10E-03 8.33E-03 9.69E-03 7.14E-03 8.40E-03 9.73E-03
1969 1.17E-02 1.37E-02 1.59E-02 1.17E-02 1.38E-02 1.59E-02 8.40E-03 9.84E-03 1.14E-02 8.77E-03 1.03E-02 1.20E-02
1970 7.84E-03 9.18E-03 1.07E-02 7.84E-03 9.18E-03 1.07E-02 5.55E-03 6.51E-03 7.59E-03 5.51E-03 6.48E-03 7.51E-03
1971 6.77E-03 7.96E-03 9.18E-03 6.77E-03 7.96E-03 9.18E-03 4.92E-03 5.77E-03 6.66E-03 4.88E-03 5.74E-03 6.66E-03
1972 4.85E-03 5.66E-03 6.59E-03 4.88E-03 5.74E-03 6.66E-03 3.66E-03 4.29E-03 5.00E-03 3.66E-03 4.29E-03 5.00E-03
1973 5.07E-03 5.96E-03 6.88E-03 5.07E-03 5.92E-03 6.88E-03 3.48E-03 4.11E-03 4.74E-03 3.48E-03 4.11E-03 4.74E-03
1974 2.59E-03 3.03E-03 3.52E-03 3.63E-03 4.40E-03 5.25E-03 2.85E-03 3.44E-03 4.11E-03 2.85E-03 3.44E-03 4.11E-03
1975 2.55E-03 2.96E-03 3.44E-03 2.55E-03 2.96E-03 3.44E-03 1.85E-03 2.18E-03 2.52E-03 1.85E-03 2.18E-03 2.52E-03
1976 7.66E-03 8.99E-03 1.04E-02 7.62E-03 8.95E-03 1.04E-02 5.33E-03 6.25E-03 7.25E-03 5.29E-03 6.22E-03 7.22E-03
1977 2.37E-03 2.78E-03 3.22E-03 2.37E-03 2.78E-03 3.22E-03 1.78E-03 2.07E-03 2.41E-03 1.78E-03 2.11E-03 2.44E-03
1978 2.44E-03 2.89E-03 3.29E-03 2.44E-03 2.85E-03 3.29E-03 1.85E-03 2.18E-03 2.52E-03 1.85E-03 2.18E-03 2.52E-03
1979 1.74E-03 2.07E-03 2.37E-03 1.74E-03 2.07E-03 2.37E-03 1.26E-03 1.48E-03 1.70E-03 1.26E-03 1.48E-03 1.70E-03
1980 2.85E-03 3.33E-03 3.85E-03 2.81E-03 3.33E-03 3.81E-03 2.15E-03 2.55E-03 2.92E-03 2.15E-03 2.52E-03 2.92E-03
1981 8.44E-03 9.92E-03 1.14E-02 8.58E-03 1.01E-02 1.17E-02 6.29E-03 7.40E-03 8.58E-03 6.25E-03 7.36E-03 8.51E-03
1982 5.55E-03 6.55E-03 7.51E-03 5.55E-03 6.55E-03 7.51E-03 4.03E-03 4.74E-03 5.44E-03 4.00E-03 4.70E-03 5.40E-03
1983 2.29E-03 2.70E-03 3.11E-03 2.29E-03 2.66E-03 3.07E-03 1.52E-03 1.78E-03 2.07E-03 1.52E-03 1.78E-03 2.07E-03
1984 1.41E-03 1.63E-03 1.89E-03 1.41E-03 1.67E-03 1.92E-03 9.62E-04 1.15E-03 1.30E-03 9.62E-04 1.15E-03 1.33E-03
1985 6.73E-03 7.88E-03 9.10E-03 6.70E-03 7.84E-03 9.07E-03 4.55E-03 5.33E-03 6.14E-03 4.51E-03 5.29E-03 6.11E-03
1986 6.44E-03 7.51E-03 8.70E-03 6.40E-03 7.47E-03 8.62E-03 4.18E-03 4.92E-03 5.66E-03 4.14E-03 4.88E-03 5.62E-03
1987 1.04E-03 1.18E-03 1.37E-03 1.04E-03 1.22E-03 1.41E-03 8.88E-04 1.04E-03 1.22E-03 8.88E-04 1.04E-03 1.22E-03
1988 1.30E-03 1.52E-03 1.74E-03 1.30E-03 1.52E-03 1.74E-03 7.77E-04 9.25E-04 1.07E-03 7.77E-04 9.25E-04 1.07E-03
1989 7.03E-04 8.14E-04 9.62E-04 7.03E-04 8.14E-04 9.62E-04 4.81E-04 5.55E-04 6.29E-04 4.81E-04 5.55E-04 6.29E-04
1990 8.14E-04 9.25E-04 1.07E-03 8.14E-04 9.62E-04 1.11E-03 5.92E-04 7.03E-04 8.14E-04 5.92E-04 7.03E-04 8.14E-04
1991 1.33E-03 1.59E-03 1.81E-03 1.33E-03 1.59E-03 1.81E-03 8.51E-04 9.99E-04 1.15E-03 8.51E-04 9.99E-04 1.15E-03

*

The lower and upper bounds represent only the uncertainty on the source term.



Radionuclide Releases from X-10 to the Clinch River-
Summary of Predicted Annual Average Concentrations of Radionuclides

Table 6A.5 Predicted annual average concentrations of **!l in water (Bq L™) obtained from the HEC-6-R model".

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 5.30E-02 3.68E-01 1.08E+00 5.30E-02 3.68E-01 1.08E+00 4.05E-02 2.81E-01 8.28E-01 4.05E-02 2.81E-01 8.28E-01
1945 4.53E-02 3.30E-01 9.41E-01 4.53E-02 3.30E-01 9.41E-01 3.15E-02 2.29E-01 6.52E-01 3.15E-02 2.29E-01 6.52E-01
1946 8.62E-02 5.70E-01 1.61E+00 8.62E-02 5.70E-01 1.61E+00 6.43E-02 4.25E-01 1.20E+00 6.43E-02 4.25E-01 1.20E+00
1947 2.03E-02 1.45E-01 3.94E-01 2.03E-02 1.45E-01 3.94E-01 1.55E-02 1.11E-01 3.01E-01 1.55E-02 1.11E-01 3.01E-01
1948 4.83E-02 2.91E-01 6.61E-01 4.83E-02 2.91E-01 6.60E-01 3.13E-02 1.88E-01 4.27E-01 3.13E-02 1.88E-01 4.27E-01
1949 4.49E-01 6.28E-01 8.60E-01 4.49E-01 6.28E-01 8.60E-01 3.22E-01 4.50E-01 6.15E-01 3.22E-01 4.50E-01 6.15E-01
1950 9.15E-02 1.28E-01 1.75E-01 9.15E-02 1.28E-01 1.74E-01 6.39E-02 8.92E-02 1.22E-01 6.39E-02 8.92E-02 1.22E-01
1951 9.06E-02 1.27E-01 1.74E-01 9.06E-02 1.27E-01 1.73E-01 6.29E-02 8.80E-02 1.20E-01 6.29E-02 8.80E-02 1.20E-01
1952 1.33E-01 1.85E-01 2.53E-01 1.33E-01 1.85E-01 2.53E-01 1.04E-01 1.45E-01 1.98E-01 1.04E-01 1.45E-01 1.97E-01
1953 1.57E-02 2.07E-02 2.73E-02 1.57E-02 2.07E-02 2.72E-02 1.17E-02 1.55E-02 2.03E-02 1.17E-02 1.55E-02 2.03E-02
1954 3.80E-02 5.01E-02 6.59E-02 3.80E-02 5.01E-02 6.58E-02 2.33E-02 3.07E-02 4.03E-02 2.33E-02 3.07E-02 4.03E-02
1955 4.91E-02 6.59E-02 8.66E-02 4.91E-02 6.59E-02 8.65E-02 3.55E-02 4.76E-02 6.24E-02 3.55E-02 4.76E-02 6.23E-02
1956 2.48E-02 3.32E-02 4.46E-02 2.48E-02 3.32E-02 4.45E-02 1.65E-02 2.21E-02 2.96E-02 1.65E-02 2.21E-02 2.96E-02
1957 7.00E-03 9.34E-03 1.24E-02 7.00E-03 9.34E-03 1.24E-02 4.70E-03 6.26E-03 8.28E-03 4.70E-03 6.26E-03 8.28E-03
1958 5.41E-02 7.23E-02 9.56E-02 5.41E-02 7.23E-02 9.55E-02 4.36E-02 5.83E-02 7.68E-02 4.36E-02 5.83E-02 7.68E-02
1959 5.04E-03 6.65E-03 8.66E-03 5.04E-03 6.65E-03 8.65E-03 3.27E-03 4.30E-03 5.58E-03 3.27E-03 4.30E-03 5.58E-03
1960 4.38E-02 5.79E-02 7.53E-02 4.38E-02 2.80E-01 7.51E-02 3.09E-02 4.08E-02 5.29E-02 3.09E-02 4.08E-02 5.29E-02
1961 2.80E-02 3.27E-02 3.80E-02 2.80E-02 3.27E-02 3.79E-02 1.86E-02 2.17E-02 2.51E-02 1.86E-02 2.17E-02 2.51E-02
1962 2.20E-03 2.57E-03 2.97E-03 2.20E-03 2.57E-03 2.97E-03 1.55E-03 1.81E-03 2.09E-03 1.55E-03 1.81E-03 2.09E-03
1963 3.11E-03 3.64E-03 4.19E-03 3.11E-03 3.64E-03 4.18E-03 2.45E-03 2.86E-03 3.28E-03 2.45E-03 2.86E-03 3.28E-03
1964 2.77E-03 3.24E-03 3.72E-03 2.77E-03 3.24E-03 3.71E-03 1.80E-03 2.10E-03 2.40E-03 1.80E-03 2.10E-03 2.40E-03
1965 1.54E-03 1.79E-03 2.06E-03 1.54E-03 1.79E-03 2.06E-03 1.15E-03 1.35E-03 1.54E-03 1.15E-03 1.35E-03 1.54E-03
1966 2.83E-03 3.29E-03 3.78E-03 2.83E-03 3.29E-03 3.78E-03 1.90E-03 2.21E-03 2.52E-03 1.90E-03 2.21E-03 2.52E-03
1967 5.49E-03 6.40E-03 7.37E-03 5.49E-03 6.40E-03 7.37E-03 3.89E-03 4.53E-03 5.21E-03 3.89E-03 4.53E-03 5.21E-03
1968 2.66E-03 3.12E-03 3.60E-03 2.66E-03 3.12E-03 3.60E-03 2.04E-03 2.39E-03 2.75E-03 2.04E-03 2.39E-03 2.75E-03
1969 5.84E-03 6.84E-03 7.87E-03 5.84E-03 6.84E-03 7.87E-03 3.75E-03 4.39E-03 5.04E-03 3.75E-03 4.39E-03 5.04E-03
1970 2.35E-03 2.76E-03 3.19E-03 2.35E-03 2.76E-03 3.18E-03 1.69E-03 1.98E-03 2.28E-03 1.69E-03 1.98E-03 2.28E-03
1971 1.61E-07 1.61E-07 1.64E-07 1.61E-07 1.61E-07 1.65E-07 1.17E-07 1.17E-07 1.23E-07 1.17E-07 1.17E-07 1.23E-07
1972 1.45E-03 1.70E-03 1.96E-03 1.45E-03 1.70E-03 1.96E-03 1.05E-03 1.24E-03 1.42E-03 1.05E-03 1.24E-03 1.42E-03
1973 2.53E-03 2.97E-03 3.42E-03 2.53E-03 2.97E-03 3.42E-03 1.70E-03 2.00E-03 2.31E-03 1.70E-03 2.00E-03 2.31E-03
1974 8.71E-04 1.03E-03 1.18E-03 8.71E-04 1.03E-03 1.18E-03 6.67E-04 7.85E-04 9.01E-04 6.67E-04 7.85E-04 9.01E-04
1975 1.51E-03 1.77E-03 2.04E-03 1.51E-03 1.77E-03 2.04E-03 1.07E-03 1.26E-03 1.45E-03 1.07E-03 1.26E-03 1.45E-03
1976 2.58E-04 3.02E-04 3.49E-04 2.58E-04 3.02E-04 3.48E-04 1.87E-04 2.18E-04 2.51E-04 1.87E-04 2.18E-04 2.51E-04
1977 1.76E-04 2.06E-04 2.38E-04 1.76E-04 2.06E-04 2.38E-04 1.25E-04 1.47E-04 1.70E-04 1.25E-04 1.47E-04 1.70E-04
1978 2.52E-04 2.95E-04 3.42E-04 2.52E-04 2.95E-04 3.42E-04 1.93E-04 2.26E-04 2.62E-04 1.93E-04 2.26E-04 2.62E-04
1979 1.80E-04 2.11E-04 2.43E-04 1.80E-04 2.11E-04 2.43E-04 1.29E-04 1.51E-04 1.74E-04 1.29E-04 1.51E-04 1.74E-04
1980 2.93E-04 3.42E-04 3.93E-04 2.93E-04 3.42E-04 3.93E-04 2.25E-04 2.63E-04 3.02E-04 2.25E-04 2.63E-04 3.02E-04
1981 5.07E-04 5.91E-04 6.75E-04 5.07E-04 5.91E-04 6.74E-04 3.55E-04 4.14E-04 4.70E-04 3.55E-04 4.14E-04 4.70E-04
1982 3.36E-04 3.94E-04 4.54E-04 3.36E-04 3.94E-04 4.54E-04 2.47E-04 2.90E-04 3.34E-04 2.47E-04 2.90E-04 3.34E-04
1983 2.74E-05 3.18E-05 3.80E-05 2.74E-05 3.18E-05 3.80E-05 1.88E-05 2.19E-05 2.61E-05 1.88E-05 2.19E-05 2.61E-05
1984 3.56E-04 4.17E-04 4.80E-04 3.56E-04 4.17E-04 4.80E-04 2.45E-04 2.87E-04 3.30E-04 2.45E-04 2.87E-04 3.30E-04
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*

The lower and upper bounds represent only the uncertainty on the source term and k, values.
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Table 6A.6 Predicted annual average concentrations of **’Cs in shoreline sediment (Bq kg™) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 7.06E+01 3.36E+02 8.11E+02 5.77E+00 2.74E+01 6.61E+01 1.66E+01 7.90E+01 1.91E+02 1.58E+01 7.53E+01 1.82E+02
1945 2.71E+02 1.26E+03 3.07E+03 1.33E+02 6.19E+02 1.51E+03 1.06E+02 4.93E+02 1.20E+03 1.17E+02 5.49E+02 1.34E+03
1946 3.98E+02 1.73E+03 4.30E+03 2.26E+02 1.03E+03 2.52E+03 2.32E+02 1.03E+03 2.54E+03 2.41E+02 1.06E+03 2.62E+03
1947 5.12E+02 2.18E+03 5.45E+03 2.77E+02 1.22E+03 3.02E+03 2.81E+02 1.18E+03 2.96E+03 2.72E+02 1.15E+03 2.89E+03
1948 3.17E+02 1.40E+03 3.47E+03 2.48E+02 1.09E+03 2.67E+03 2.39E+02 1.03E+03 2.56E+03 3.88E+02 1.65E+03 4.10E+03
1949 2.72E+02 1.10E+03 2.57E+03 2.51E+02 7.97E+02 1.69E+03 2.50E+02 8.71E+02 1.98E+03 5.40E+02 1.90E+03 4.36E+03
1950 5.22E+02 1.36E+03 2.78E+03 4.00E+02 7.66E+02 1.32E+03 3.47E+02 7.59E+02 1.41E+03 4.44E+02 9.80E+02 1.84E+03
1951 3.65E+02 9.06E+02 1.81E+03 2.38E+02 4.00E+02 6.39E+02 2.20E+02 4.42E+02 7.84E+02 2.93E+02 5.69E+02 9.96E+02
1952 1.89E+02 4.17E+02 7.84E+02 7.71E+01 1.22E+02 1.88E+02 7.91E+01 1.28E+02 1.99E+02 9.36E+01 1.50E+02 2.30E+02
1953 1.04E+02 2.00E+02 3.44E+02 3.74E+01 6.05E+01 9.74E+01 6.49E+01 9.44E+01 1.36E+02 6.88E+01 9.88E+01 1.40E+02
1954 9.49E+01 1.50E+02 2.28E+02 8.27E+01 1.19E+02 1.73E+02 8.08E+01 1.11E+02 1.53E+02 9.36E+01 1.27E+02 1.73E+02
1955 1.72E+02 2.44E+02 3.36E+02 2.23E+02 3.06E+02 4.18E+02 1.88E+02 2.53E+02 3.39E+02 2.45E+02 3.29E+02 4.38E+02
1956 3.86E+02 5.33E+02 7.24E+02 4.28E+02 5.84E+02 7.93E+02 5.76E+02 7.75E+02 1.04E+03 7.10E+02 9.55E+02 1.28E+03
1957 6.49E+02 8.86E+02 1.20E+03 7.79E+02 1.05E+03 1.42E+03 7.66E+02 1.03E+03 1.38E+03 9.26E+02 1.24E+03 1.66E+03
1958 8.40E+02 1.14E+03 1.53E+03 9.24E+02 1.25E+03 1.67E+03 6.46E+02 8.67E+02 1.16E+03 7.01E+02 9.41E+02 1.25E+03
1959 9.28E+02 1.25E+03 1.68E+03 1.04E+03 1.40E+03 1.85E+03 7.76E+02 1.04E+03 1.38E+03 7.85E+02 1.05E+03 1.39E+03
1960 8.64E+02 1.17E+03 1.56E+03 3.10E+02 2.80E-01 5.59E+02 8.16E+02 1.09E+03 1.43E+03 7.87E+02 1.05E+03 1.38E+03
1961 7.32E+02 9.89E+02 1.32E+03 3.21E+02 4.29E+02 5.69E+02 7.76E+02 1.03E+03 1.35E+03 7.22E+02 9.58E+02 1.26E+03
1962 7.08E+02 9.57E+02 1.28E+03 3.46E+02 4.55E+02 5.96E+02 5.09E+02 6.81E+02 9.06E+02 4.88E+02 6.47E+02 8.52E+02
1963 5.84E+02 7.78E+02 1.03E+03 1.15E+03 1.52E+03 1.99E+03 2.19E+02 3.14E+02 4.53E+02 3.03E+02 4.14E+02 5.68E+02
1964 4.76E+02 6.35E+02 8.39E+02 7.62E+02 1.01E+03 1.33E+03 1.93E+02 2.71E+02 3.82E+02 2.63E+02 3.57E+02 4.85E+02
1965 4.40E+02 5.89E+02 7.81E+02 1.09E+03 1.44E+03 1.88E+03 1.82E+02 2.49E+02 3.43E+02 2.37E+02 3.18E+02 4.26E+02
1966 4.04E+02 5.40E+02 7.16E+02 9.66E+02 1.28E+03 1.66E+03 1.79E+02 2.44E+02 3.34E+02 2.31E+02 3.07E+02 4.10E+02
1967 3.97E+02 5.33E+02 7.08E+02 9.33E+02 1.23E+03 1.60E+03 1.68E+02 2.28E+02 3.13E+02 2.04E+02 2.69E+02 3.57E+02
1968 3.82E+02 5.13E+02 6.83E+02 8.68E+02 1.14E+03 1.49E+03 1.46E+02 2.02E+02 2.82E+02 1.19E+02 1.60E+02 2.15E+02
1969 3.97E+02 5.37E+02 7.18E+02 7.56E+02 9.96E+02 1.30E+03 1.50E+02 1.99E+02 2.67E+02 1.08E+02 1.42E+02 1.88E+02
1970 3.98E+02 5.39E+02 7.22E+02 9.11E+02 1.20E+03 1.55E+03 1.47E+02 1.93E+02 2.57E+02 9.11E+01 1.20E+02 1.59E+02
1971 3.89E+02 5.26E+02 7.05E+02 8.12E+02 1.07E+03 1.38E+03 1.38E+02 1.83E+02 2.43E+02 6.89E+01 9.12E+01 1.22E+02
1972 3.80E+02 5.15E+02 6.89E+02 6.55E+02 8.62E+02 1.12E+03 1.30E+02 1.71E+02 2.26E+02 2.64E+01 3.65E+01 5.08E+01
1973 3.72E+02 5.03E+02 6.73E+02 7.87E+02 1.03E+03 1.33E+03 1.36E+02 1.79E+02 2.38E+02 1.35E+02 1.74E+02 2.26E+02
1974 3.63E+02 4.91E+02 6.58E+02 9.95E+02 1.33E+03 1.75E+03 1.33E+02 1.78E+02 2.40E+02 1.39E+02 1.79E+02 2.31E+02
1975 3.55E+02 4.80E+02 6.43E+02 9.95E+02 1.33E+03 1.78E+03 1.92E+02 2.49E+02 3.23E+02 1.35E+02 1.75E+02 2.26E+02
1976 3.47E+02 4.69E+02 6.28E+02 8.50E+02 1.14E+03 1.52E+03 1.53E+02 1.99E+02 2.60E+02 1.32E+02 1.71E+02 2.21E+02
1977 3.39E+02 4.59E+02 6.14E+02 8.51E+02 1.14E+03 1.52E+03 1.42E+02 1.88E+02 2.52E+02 1.16E+02 1.50E+02 1.95E+02
1978 3.31E+02 4.48E+02 6.00E+02 7.70E+02 1.03E+03 1.38E+03 1.39E+02 1.84E+02 2.47E+02 1.07E+02 1.40E+02 1.82E+02
1979 3.24E+02 4.38E+02 5.86E+02 6.55E+02 8.80E+02 1.18E+03 1.34E+02 1.79E+02 2.40E+02 1.05E+02 1.36E+02 1.78E+02
1980 3.16E+02 4.28E+02 5.73E+02 6.33E+02 8.50E+02 1.14E+03 1.29E+02 1.73E+02 2.33E+02 1.03E+02 1.33E+02 1.74E+02
1981 2.76E+02 3.71E+02 4.93E+02 5.49E+02 7.38E+02 9.87E+02 1.24E+02 1.67E+02 2.26E+02 1.00E+02 1.30E+02 1.70E+02
1982 2.16E+02 2.85E+02 3.73E+02 2.43E+02 3.28E+02 4.43E+02 1.06E+02 1.48E+02 2.07E+02 9.80E+01 1.27E+02 1.66E+02
1983 2.11E+02 2.78E+02 3.64E+02 2.27E+02 3.07E+02 4.14E+02 1.05E+02 1.48E+02 2.10E+02 9.57E+01 1.24E+02 1.62E+02
1984 2.06E+02 2.72E+02 3.56E+02 5.77E+02 7.74E+02 1.03E+03 9.86E+01 1.32E+02 1.77E+02 9.34E+01 1.20E+02 1.55E+02
1985 2.01E+02 2.65E+02 3.48E+02 5.81E+02 7.80E+02 1.04E+03 9.40E+01 1.25E+02 1.67E+02 9.17E+01 1.17E+02 1.50E+02
1986 1.96E+02 2.59E+02 3.40E+02 5.66E+02 7.60E+02 1.01E+03 8.85E+01 1.19E+02 1.60E+02 8.95E+01 1.14E+02 1.47E+02
1987 1.92E+02 2.53E+02 3.32E+02 5.51E+02 7.39E+02 9.80E+02 8.19E+01 1.11E+02 1.51E+02 8.75E+01 1.12E+02 1.43E+02
1988 1.87E+02 2.46E+02 3.23E+02 5.35E+02 7.18E+02 9.53E+02 7.76E+01 1.06E+02 1.45E+02 8.55E+01 1.09E+02 1.40E+02
1989 1.81E+02 2.39E+02 3.14E+02 5.11E+02 6.86E+02 9.09E+02 7.78E+01 1.05E+02 1.43E+02 7.77E+01 9.90E+01 1.27E+02
1990 1.76E+02 2.32E+02 3.05E+02 4.82E+02 6.45E+02 8.55E+02 7.88E+01 1.06E+02 1.42E+02 7.07E+01 9.00E+01 1.15E+02
1991 1.72E+02 2.28E+02 2.99E+02 4.62E+02 6.18E+02 8.19E+02 7.44E+01 9.88E+01 1.32E+02 6.12E+01 7.84E+01 1.01E+02

*

The lower and upper bounds represent only the uncertainty on the source term.
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Table 6A.7 Predicted annual average concentrations of *Sr in shoreline sediment (Bq kg™) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 7.40E-01 2.11E+00 4.44E+00 7.40E-02 2.59E-01 5.55E-01 2.22E-01 5.55E-01 1.18E+00 2.22E-01 5.92E-01 1.26E+00
1945 2.96E+00 8.14E+00 1.75E+01 1.48E+00 4.14E+00 8.81E+00 1.30E+00 3.55E+00 7.59E+00 1.63E+00 4.51E+00 9.58E+00
1946 3.92E+00 1.07E+01 2.29E+01 9.99E-01 2.70E+00 5.77E+00 3.48E+00 9.51E+00 2.02E+01 3.81E+00 1.05E+01 2.22E+01
1947 4.77E+00 1.30E+01 2.73E+01 9.99E-01 2.66E+00 5.70E+00 4.48E+00 1.23E+01 2.56E+01 4.11E+00 1.11E+01 2.31E+01
1948 1.89E+00 4.85E+00 1.00E+01 1.59E+00 4.00E+00 8.10E+00 3.52E+00 9.29E+00 1.92E+01 5.29E+00 1.40E+01 2.89E+01
1949 1.52E+00 2.96E+00 5.25E+00 3.44E+00 5.88E+00 9.69E+00 4.92E+00 9.84E+00 1.79E+01 1.01E+01 2.05E+01 3.76E+01
1950 6.33E+00 9.81E+00 1.49E+01 8.25E+00 1.20E+01 1.71E+01 8.77E+00 1.34E+01 2.01E+01 1.09E+01 1.68E+01 2.54E+01
1951 2.96E+00 4.59E+00 6.92E+00 3.37E+00 4.85E+00 6.85E+00 5.18E+00 7.73E+00 1.13E+01 6.44E+00 9.47E+00 1.37E+01
1952 2.29E+00 3.37E+00 4.85E+00 3.03E+00 4.26E+00 5.85E+00 4.11E+00 5.81E+00 8.03E+00 6.18E+00 8.70E+00 1.20E+01
1953 5.37E+00 7.33E+00 9.84E+00 7.22E+00 9.69E+00 1.28E+01 1.23E+01 1.65E+01 2.21E+01 1.48E+01 2.00E+01 2.66E+01
1954 7.22E+00 9.58E+00 1.27E+01 9.99E+00 1.33E+01 1.75E+01 1.97E+01 2.62E+01 3.46E+01 2.49E+01 3.30E+01 4.36E+01
1955 7.29E+00 9.66E+00 1.28E+01 1.14E+01 1.52E+01 2.01E+01 2.61E+01 3.46E+01 4.56E+01 2.99E+01 3.97E+01 5.23E+01
1956 4.51E+00 6.03E+00 8.03E+00 5.33E+00 7.14E+00 9.51E+00 1.29E+01 1.72E+01 2.29E+01 1.57E+01 2.10E+01 2.79E+01
1957 2.52E+00 3.37E+00 4.48E+00 7.10E+00 9.55E+00 1.28E+01 1.15E+01 1.54E+01 2.05E+01 1.28E+01 1.71E+01 2.28E+01
1958 7.36E+00 9.88E+00 1.31E+01 1.36E+01 1.82E+01 2.42E+01 1.30E+01 1.73E+01 2.29E+01 1.54E+01 2.07E+01 2.74E+01
1959 9.92E+00 1.33E+01 1.75E+01 1.80E+01 2.41E+01 3.18E+01 1.87E+01 2.49E+01 3.29E+01 1.94E+01 2.59E+01 3.42E+01
1960 4.70E+00 6.29E+00 8.33E+00 2.07E+00 2.80E-01 3.63E+00 1.35E+01 1.80E+01 2.36E+01 1.26E+01 1.68E+01 2.21E+01
1961 1.52E+00 2.07E+00 2.74E+00 1.96E+00 2.55E+00 3.26E+00 1.19E+01 1.57E+01 2.04E+01 1.11E+01 1.46E+01 1.91E+01
1962 1.44E+00 1.96E+00 2.59E+00 2.15E+00 2.74E+00 3.44E+00 5.66E+00 7.33E+00 9.36E+00 5.51E+00 7.10E+00 9.07E+00
1963 2.37E+00 3.03E+00 3.85E+00 9.07E+00 1.19E+01 1.55E+01 1.70E+00 2.15E+00 2.63E+00 2.81E+00 3.52E+00 4.37E+00
1964 2.18E+00 2.74E+00 3.44E+00 5.96E+00 7.84E+00 1.02E+01 1.48E+00 1.81E+00 2.22E+00 2.26E+00 2.81E+00 3.44E+00
1965 1.96E+00 2.48E+00 3.07E+00 8.66E+00 1.12E+01 1.44E+01 1.30E+00 1.59E+00 1.89E+00 1.89E+00 2.33E+00 2.81E+00
1966 2.00E+00 2.44E+00 3.03E+00 5.48E+00 7.07E+00 8.99E+00 1.15E+00 1.37E+00 1.67E+00 1.67E+00 2.00E+00 2.44E+00
1967 1.81E+00 2.26E+00 2.81E+00 6.25E+00 8.07E+00 1.03E+01 1.04E+00 1.22E+00 1.48E+00 1.41E+00 1.70E+00 2.04E+00
1968 1.63E+00 2.00E+00 2.52E+00 4.88E+00 6.22E+00 7.88E+00 6.66E-01 8.14E-01 9.62E-01 6.29E-01 7.77E-01 9.25E-01
1969 1.33E+00 1.70E+00 2.15E+00 3.63E+00 4.63E+00 5.81E+00 9.99E-01 1.18E+00 1.41E+00 7.40E-01 8.88E-01 1.04E+00
1970 1.22E+00 1.55E+00 2.00E+00 7.62E+00 9.73E+00 1.23E+01 9.99E-01 1.22E+00 1.44E+00 6.29E-01 7.40E-01 8.88E-01
1971 1.18E+00 1.52E+00 1.92E+00 6.11E+00 7.77E+00 9.84E+00 9.25E-01 1.11E+00 1.33E+00 4.81E-01 5.55E-01 6.66E-01
1972 1.15E+00 1.48E+00 1.89E+00 3.59E+00 4.59E+00 5.77E+00 8.88E-01 1.07E+00 1.26E+00 1.85E-01 2.22E-01 2.59E-01
1973 1.11E+00 1.44E+00 1.85E+00 6.62E+00 8.44E+00 1.06E+01 9.62E-01 1.15E+00 1.37E+00 8.14E-01 9.62E-01 1.15E+00
1974 1.11E+00 1.41E+00 1.81E+00 1.21E+01 1.60E+01 2.11E+01 8.14E-01 9.62E-01 1.15E+00 8.14E-01 9.99E-01 1.18E+00
1975 1.07E+00 1.37E+00 1.74E+00 1.17E+01 1.56E+01 2.08E+01 1.67E+00 2.00E+00 2.37E+00 8.14E-01 9.62E-01 1.15E+00
1976 1.04E+00 1.33E+00 1.70E+00 7.59E+00 1.01E+01 1.35E+01 1.15E+00 1.37E+00 1.63E+00 7.77E-01 9.25E-01 1.11E+00
1977 1.04E+00 1.30E+00 1.67E+00 8.55E+00 1.14E+01 1.51E+01 9.62E-01 1.18E+00 1.41E+00 6.66E-01 7.77E-01 9.25E-01
1978 9.99E-01 1.26E+00 1.63E+00 5.88E+00 7.84E+00 1.04E+01 9.62E-01 1.15E+00 1.37E+00 5.92E-01 7.03E-01 8.51E-01
1979 9.62E-01 1.26E+00 1.59E+00 2.22E+00 2.92E+00 3.89E+00 8.88E-01 1.07E+00 1.26E+00 5.92E-01 7.03E-01 8.14E-01
1980 9.62E-01 1.22E+00 1.55E+00 2.07E+00 2.74E+00 3.63E+00 8.14E-01 9.62E-01 1.15E+00 5.55E-01 6.66E-01 8.14E-01
1981 1.18E+00 1.48E+00 1.85E+00 1.63E+00 2.15E+00 2.85E+00 7.40E-01 8.88E-01 1.04E+00 5.55E-01 6.66E-01 7.77E-01
1982 1.67E+00 2.00E+00 2.41E+00 1.52E+00 2.04E+00 2.70E+00 3.33E-01 3.70E-01 4.44E-01 5.55E-01 6.29E-01 7.77E-01
1983 1.59E+00 1.92E+00 2.33E+00 1.44E+00 1.92E+00 2.55E+00 2.22E-01 2.59E-01 2.96E-01 5.18E-01 6.29E-01 7.40E-01
1984 1.55E+00 1.89E+00 2.26E+00 1.15E+01 1.53E+01 2.02E+01 6.66E-01 7.77E-01 9.25E-01 6.29E-01 7.40E-01 8.88E-01
1985 1.52E+00 1.85E+00 2.22E+00 1.16E+01 1.55E+01 2.05E+01 6.66E-01 7.77E-01 9.25E-01 6.66E-01 7.77E-01 9.25E-01
1986 1.48E+00 1.78E+00 2.15E+00 1.11E+01 1.48E+01 1.97E+01 5.55E-01 6.66E-01 7.77E-01 6.29E-01 7.77E-01 8.88E-01
1987 1.44E+00 1.74E+00 2.07E+00 1.06E+01 1.41E+01 1.87E+01 4.44E-01 5.55E-01 6.29E-01 6.29E-01 7.40E-01 8.88E-01
1988 1.41E+00 1.67E+00 2.00E+00 1.01E+01 1.34E+01 1.78E+01 3.70E-01 4.44E-01 5.18E-01 6.29E-01 7.40E-01 8.51E-01
1989 1.33E+00 1.59E+00 1.92E+00 8.84E+00 1.18E+01 1.55E+01 4.07E-01 5.18E-01 5.92E-01 5.92E-01 7.03E-01 8.51E-01
1990 1.26E+00 1.52E+00 1.85E+00 7.10E+00 9.47E+00 1.25E+01 4.81E-01 5.92E-01 6.66E-01 5.92E-01 7.03E-01 8.14E-01
1991 1.22E+00 1.48E+00 1.78E+00 5.55E+00 7.40E+00 9.77E+00 4.81E-01 5.92E-01 6.66E-01 4.44E-01 5.18E-01 5.92E-01

*

The lower and upper bounds represent only the uncertainty on the source term.
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Table 6A.8 Predicted annual average concentrations of ‘*Ru in shoreline sediment (Bq kg™) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 1.18E+00 3.29E+00 6.85E+00 1.48E-01 4.07E-01 8.51E-01 4.44E-01 1.22E+00 2.55E+00 4.44E-01 1.26E+00 2.55E+00
1945 3.63E+00 1.06E+01 2.20E+01 2.44E+00 7.03E+00 1.47E+01 1.89E+00 5.44E+00 1.13E+01 2.29E+00 6.59E+00 1.37E+01
1946 4.11E+00 1.18E+01 2.54E+01 2.18E+00 6.44E+00 1.36E+01 4.74E+00 1.35E+01 2.92E+01 5.40E+00 1.54E+01 3.34E+01
1947 4.14E+00 1.17E+01 2.58E+01 1.78E+00 5.07E+00 1.10E+01 6.44E+00 1.78E+01 3.96E+01 4.74E+00 1.31E+01 2.95E+01
1948 1.63E+00 4.29E+00 9.32E+00 1.78E+00 4.55E+00 9.69E+00 2.81E+00 7.62E+00 1.69E+01 4.44E+00 1.20E+01 2.66E+01
1949 2.07E+00 3.74E+00 6.40E+00 6.92E+00 1.10E+01 1.70E+01 6.66E+00 1.08E+01 1.73E+01 1.26E+01 2.11E+01 3.47E+01
1950 8.25E+00 1.20E+01 1.71E+01 1.29E+01 1.83E+01 2.54E+01 1.32E+01 1.88E+01 2.62E+01 1.66E+01 2.37E+01 3.33E+01
1951 3.00E+00 4.29E+00 6.11E+00 5.33E+00 7.47E+00 1.03E+01 5.11E+00 7.22E+00 9.99E+00 7.22E+00 1.02E+01 1.41E+01
1952 2.04E+00 2.85E+00 3.96E+00 3.00E+00 4.18E+00 5.77E+00 3.81E+00 5.33E+00 7.33E+00 5.18E+00 7.25E+00 9.95E+00
1953 2.96E+00 4.00E+00 5.33E+00 4.18E+00 5.59E+00 7.40E+00 7.55E+00 1.01E+01 1.34E+01 9.32E+00 1.25E+01 1.66E+01
1954 3.22E+00 4.26E+00 5.62E+00 3.59E+00 4.74E+00 6.25E+00 6.73E+00 8.92E+00 1.18E+01 8.58E+00 1.14E+01 1.50E+01
1955 3.11E+00 4.11E+00 5.44E+00 5.00E+00 6.66E+00 8.77E+00 7.44E+00 9.88E+00 1.30E+01 9.55E+00 1.27E+01 1.67E+01
1956 3.29E+00 4.40E+00 5.85E+00 5.11E+00 6.81E+00 9.07E+00 8.44E+00 1.13E+01 1.51E+01 1.10E+01 1.47E+01 1.97E+01
1957 2.37E+00 3.18E+00 4.22E+00 6.96E+00 9.36E+00 1.25E+01 9.29E+00 1.24E+01 1.65E+01 1.09E+01 1.46E+01 1.94E+01
1958 7.10E+00 9.51E+00 1.26E+01 1.51E+01 2.02E+01 2.67E+01 1.38E+01 1.85E+01 2.45E+01 1.52E+01 2.04E+01 2.71E+01
1959 1.32E+01 1.75E+01 2.30E+01 8.65E+01 1.14E+02 1.49E+02 7.68E+01 1.02E+02 1.33E+02 6.97E+01 9.21E+01 1.20E+02
1960 9.32E+00 1.24E+01 1.61E+01 1.88E+02 2.80E-01 3.23E+02 3.15E+02 4.16E+02 5.41E+02 3.05E+02 4.03E+02 5.24E+02
1961 3.96E+01 5.22E+01 6.78E+01 3.81E+02 4.85E+02 6.09E+02 5.14E+02 6.53E+02 8.21E+02 4.81E+02 6.12E+02 7.71E+02
1962 2.12E+01 2.78E+01 3.59E+01 3.14E+02 3.86E+02 4.70E+02 4.72E+02 5.70E+02 6.81E+02 5.13E+02 6.17E+02 7.35E+02
1963 1.32E+02 1.56E+02 1.83E+02 1.59E+02 1.93E+02 2.32E+02 3.41E+02 4.00E+02 4.66E+02 3.42E+02 4.03E+02 4.71E+02
1964 9.24E+01 1.09E+02 1.27E+02 4.62E+01 5.65E+01 6.85E+01 1.70E+02 1.99E+02 2.30E+02 1.90E+02 2.23E+02 2.59E+02
1965 6.18E+01 7.25E+01 8.39E+01 8.48E+01 1.00E+02 1.17E+02 8.72E+01 1.02E+02 1.18E+02 1.04E+02 1.22E+02 1.41E+02
1966 3.83E+01 4.49E+01 5.19E+01 4.39E+01 5.19E+01 6.07E+01 4.62E+01 5.40E+01 6.25E+01 5.15E+01 6.02E+01 6.98E+01
1967 1.94E+01 2.26E+01 2.61E+01 2.25E+01 2.66E+01 3.11E+01 2.19E+01 2.56E+01 2.97E+01 2.51E+01 2.94E+01 3.40E+01
1968 9.32E+00 1.09E+01 1.26E+01 1.19E+01 1.41E+01 1.64E+01 1.01E+01 1.18E+01 1.37E+01 7.77E+00 9.10E+00 1.05E+01
1969 4.51E+00 5.29E+00 6.11E+00 5.37E+00 6.36E+00 7.40E+00 4.63E+00 5.40E+00 6.25E+00 3.03E+00 3.55E+00 4.11E+00
1970 2.22E+00 2.63E+00 3.00E+00 3.70E+00 4.37E+00 5.07E+00 2.48E+00 2.92E+00 3.37E+00 1.44E+00 1.67E+00 1.92E+00
1971 1.11E+00 1.30E+00 1.52E+00 1.70E+00 2.00E+00 2.33E+00 1.22E+00 1.44E+00 1.67E+00 5.55E-01 6.66E-01 7.77E-01
1972 5.55E-01 6.66E-01 7.77E-01 6.66E-01 7.77E-01 9.25E-01 5.92E-01 6.66E-01 7.77E-01 1.11E-01 1.30E-01 1.48E-01
1973 2.96E-01 3.33E-01 3.70E-01 4.44E-01 5.18E-01 6.29E-01 2.59E-01 3.33E-01 3.70E-01 2.22E-01 2.59E-01 2.96E-01
1974 1.48E-01 1.67E-01 1.85E-01 7.40E-02 9.25E-02 1.11E-01 1.48E-01 1.85E-01 2.22E-01 1.11E-01 1.48E-01 1.85E-01
1975 7.40E-02 9.25E-02 1.11E-01 0.00E+00 0.00E+00 0.00E+00 1.11E-01 1.30E-01 1.48E-01 7.40E-02 7.77E-02 8.14E-02
1976 3.70E-02 4.07E-02 4.44E-02 0.00E+00 0.00E+00 0.00E+00 3.70E-02 5.55E-02 7.40E-02 3.70E-02 4.07E-02 4.44E-02
1977 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1979 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1980 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1981 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1982 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1983 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*

The lower and upper bounds represent only the uncertainty on the source term.
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Table 6A.9 Predicted annual average concentrations of “Co in shoreline sediment (Bq kg™*) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1945 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1946 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1947 1.11E+00 6.81E+00 2.01E+01 2.22E-01 1.37E+00 4.00E+00 5.55E-01 3.55E+00 1.05E+01 1.78E+00 1.10E+01 3.24E+01
1948 2.41E+00 1.44E+01 4.03E+01 1.89E+00 1.11E+01 3.01E+01 2.41E+00 1.45E+01 4.12E+01 4.03E+00 2.40E+01 6.75E+01
1949 3.40E+00 1.91E+01 4.60E+01 6.48E+00 3.65E+01 8.16E+01 6.51E+00 3.73E+01 8.61E+01 1.34E+01 7.63E+01 1.75E+02
1950 1.23E+01 7.08E+01 1.54E+02 1.45E+01 8.36E+01 1.79E+02 1.41E+01 8.11E+01 1.75E+02 1.83E+01 1.05E+02 2.26E+02
1951 6.44E+00 3.69E+01 8.06E+01 6.85E+00 3.92E+01 8.38E+01 8.66E+00 4.95E+01 1.07E+02 1.15E+01 6.58E+01 1.41E+02
1952 3.74E+00 2.13E+01 4.56E+01 3.37E+00 1.91E+01 4.03E+01 4.00E+00 2.28E+01 4.82E+01 5.77E+00 3.27E+01 6.93E+01
1953 5.18E+00 2.90E+01 6.07E+01 5.55E+00 3.08E+01 6.40E+01 9.03E+00 5.02E+01 1.05E+02 1.09E+01 6.03E+01 1.26E+02
1954 7.36E+00 4.07E+01 8.40E+01 8.33E+00 4.61E+01 9.50E+01 1.35E+01 7.45E+01 1.54E+02 1.70E+01 9.41E+01 1.94E+02
1955 9.58E+00 3.40E+01 6.56E+01 1.37E+01 5.27E+01 1.03E+02 2.08E+01 9.10E+01 1.82E+02 2.56E+01 1.04E+02 2.06E+02
1956 2.78E+01 4.20E+01 6.08E+01 4.49E+01 6.16E+01 8.39E+01 6.54E+01 9.57E+01 1.36E+02 8.56E+01 1.24E+02 1.74E+02
1957 3.63E+01 5.03E+01 6.90E+01 8.61E+01 1.16E+02 1.56E+02 8.61E+01 1.19E+02 1.62E+02 1.08E+02 1.47E+02 2.00E+02
1958 4.26E+01 5.82E+01 7.89E+01 6.38E+01 8.56E+01 1.14E+02 4.78E+01 6.52E+01 8.80E+01 5.51E+01 7.47E+01 1.00E+02
1959 4.78E+01 6.44E+01 8.59E+01 1.46E+02 1.94E+02 2.54E+02 1.42E+02 1.89E+02 2.48E+02 1.38E+02 1.84E+02 2.40E+02
1960 3.71E+01 5.00E+01 6.65E+01 1.34E+02 2.80E-01 2.30E+02 3.12E+02 4.14E+02 5.39E+02 3.21E+02 4.24E+02 5.52E+02
1961 4.34E+01 5.81E+01 7.66E+01 1.77E+02 2.31E+02 2.98E+02 4.05E+02 5.31E+02 6.87E+02 3.88E+02 5.10E+02 6.59E+02
1962 3.79E+01 5.07E+01 6.68E+01 1.82E+02 2.33E+02 2.95E+02 2.61E+02 3.37E+02 4.28E+02 2.77E+02 3.54E+02 4.47E+02
1963 9.68E+01 1.22E+02 1.52E+02 3.07E+02 4.00E+02 5.13E+02 1.14E+02 1.41E+02 1.74E+02 1.65E+02 2.06E+02 2.55E+02
1964 7.35E+01 9.13E+01 1.13E+02 1.77E+02 2.31E+02 2.98E+02 1.01E+02 1.23E+02 1.49E+02 1.38E+02 1.70E+02 2.07E+02
1965 5.47E+01 6.69E+01 8.14E+01 2.36E+02 3.03E+02 3.84E+02 9.42E+01 1.14E+02 1.36E+02 1.23E+02 1.50E+02 1.80E+02
1966 5.18E+01 6.26E+01 7.52E+01 1.71E+02 2.20E+02 2.79E+02 8.56E+01 1.03E+02 1.22E+02 1.13E+02 1.36E+02 1.62E+02
1967 4.09E+01 4.94E+01 5.91E+01 1.62E+02 2.07E+02 2.61E+02 7.56E+01 9.05E+01 1.07E+02 9.97E+01 1.20E+02 1.42E+02
1968 3.10E+01 3.74E+01 4.49E+01 1.31E+02 1.66E+02 2.09E+02 5.22E+01 6.23E+01 7.37E+01 4.87E+01 5.81E+01 6.86E+01
1969 2.05E+01 2.49E+01 3.00E+01 9.64E+01 1.23E+02 1.55E+02 5.95E+01 7.09E+01 8.36E+01 4.40E+01 5.24E+01 6.19E+01
1970 1.64E+01 2.00E+01 2.42E+01 1.34E+02 1.69E+02 2.11E+02 5.47E+01 6.51E+01 7.66E+01 3.37E+01 4.01E+01 4.74E+01
1971 1.44E+01 1.75E+01 2.13E+01 1.02E+02 1.29E+02 1.61E+02 4.56E+01 5.43E+01 6.40E+01 2.26E+01 2.69E+01 3.18E+01
1972 1.26E+01 1.54E+01 1.86E+01 6.42E+01 8.18E+01 1.03E+02 3.76E+01 4.48E+01 5.27E+01 7.25E+00 8.66E+00 1.02E+01
1973 1.10E+01 1.34E+01 1.63E+01 8.28E+01 1.05E+02 1.30E+02 3.32E+01 3.96E+01 4.67E+01 2.90E+01 3.45E+01 4.06E+01
1974 9.66E+00 1.18E+01 1.43E+01 4.66E+01 6.05E+01 7.77TE+01 2.58E+01 3.07E+01 3.63E+01 2.70E+01 3.21E+01 3.77E+01
1975 8.47E+00 1.03E+01 1.25E+01 2.22E+01 2.95E+01 3.88E+01 3.93E+01 4.68E+01 5.53E+01 2.36E+01 2.81E+01 3.31E+01
1976 7.44E+00 9.07E+00 1.10E+01 1.44E+01 1.90E+01 2.50E+01 2.36E+01 2.81E+01 3.32E+01 2.07E+01 2.46E+01 2.90E+01
1977 6.51E+00 7.92E+00 9.62E+00 1.37E+01 1.82E+01 2.38E+01 1.77E+01 2.13E+01 2.53E+01 1.55E+01 1.84E+01 2.17E+01
1978 5.70E+00 6.96E+00 8.44E+00 9.99E+00 1.32E+01 1.73E+01 1.58E+01 1.89E+01 2.25E+01 1.25E+01 1.49E+01 1.75E+01
1979 5.00E+00 6.11E+00 7.40E+00 5.70E+00 7.51E+00 9.81E+00 1.34E+01 1.61E+01 1.91E+01 1.10E+01 1.31E+01 1.54E+01
1980 4.37E+00 5.33E+00 6.48E+00 4.92E+00 6.48E+00 8.47E+00 1.12E+01 1.34E+01 1.60E+01 9.62E+00 1.14E+01 1.35E+01
1981 5.03E+00 6.07E+00 7.29E+00 3.85E+00 5.11E+00 6.66E+00 9.25E+00 1.11E+01 1.32E+01 8.44E+00 1.00E+01 1.18E+01
1982 6.44E+00 7.70E+00 9.10E+00 2.00E+00 2.66E+00 3.48E+00 5.03E+00 6.03E+00 7.18E+00 7.40E+00 8.77E+00 1.03E+01
1983 5.62E+00 6.73E+00 7.96E+00 1.52E+00 2.04E+00 2.70E+00 3.70E+00 4.44E+00 5.29E+00 6.48E+00 7.70E+00 9.07E+00
1984 4.92E+00 5.88E+00 6.96E+00 2.48E+00 3.77E+00 5.48E+00 6.33E+00 7.59E+00 8.95E+00 6.40E+00 7.62E+00 8.92E+00
1985 4.33E+00 5.14E+00 6.11E+00 2.29E+00 3.48E+00 5.03E+00 5.74E+00 6.85E+00 8.10E+00 5.99E+00 7.10E+00 8.33E+00
1986 3.77E+00 4.51E+00 5.33E+00 2.04E+00 3.07E+00 4.44E+00 4.59E+00 5.48E+00 6.48E+00 5.25E+00 6.22E+00 7.29E+00
1987 3.29E+00 3.92E+00 4.66E+00 1.78E+00 2.70E+00 3.89E+00 3.55E+00 4.22E+00 5.00E+00 4.59E+00 5.44E+00 6.40E+00
1988 2.85E+00 3.40E+00 4.03E+00 1.59E+00 2.41E+00 3.40E+00 2.85E+00 3.40E+00 4.03E+00 4.03E+00 4.77E+00 5.59E+00
1989 2.44E+00 2.92E+00 3.48E+00 1.44E+00 2.11E+00 2.96E+00 3.00E+00 3.59E+00 4.22E+00 3.85E+00 4.55E+00 5.29E+00
1990 2.11E+00 2.52E+00 3.00E+00 1.30E+00 1.85E+00 2.52E+00 3.15E+00 3.74E+00 4.37E+00 3.59E+00 4.26E+00 4.96E+00
1991 1.89E+00 2.26E+00 2.70E+00 1.11E+00 1.55E+00 2.11E+00 2.92E+00 3.44E+00 4.03E+00 2.55E+00 3.03E+00 3.52E+00

*

The lower and upper bounds represent only the uncertainty on the source term.
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Table 6A.10 Predicted annual average concentrations of **’Ce in shoreline sediment (Bq kg™) obtained from the HEC-6-R model'.
CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 4.67E+00 3.94E+01 1.48E+02 4.37E-01 2.77E+00 9.49E+00 1.36E+00 5.02E+00 2.33E+01 1.17E+00 4.65E+00 2.11E+01
1945 1.41E+01 1.06E+02 4.03E+02 7.59E+00 3.66E+01 1.57E+02 6.33E+00 2.87E+01 1.08E+02 7.04E+00 3.44E+01 1.23E+02
1946 1.66E+01 1.61E+02 5.62E+02 7.83E+00 2.11E+01 1.52E+02 1.51E+01 7.50E+01 2.42E+02 1.55E+01 7.97E+01 2.60E+02
1947 1.62E+01 1.83E+02 6.13E+02 7.24E+00 2.10E+01 1.45E+02 1.87E+01 1.04E+02 3.09E+02 1.33E+01 7.57E+01 2.30E+02
1948 6.43E+00 4.64E+01 2.20E+02 5.85E+00 2.53E+01 1.14E+02 7.35E+00 4.07E+01 1.23E+02 1.12E+01 6.31E+01 1.92E+02
1949 6.15E+00 2.39E+01 1.10E+02 1.47E+01 3.46E+01 1.01E+02 1.33E+01 3.69E+01 8.11E+01 2.36E+01 7.61E+01 1.71E+02
1950 1.82E+01 4.82E+01 1.11E+02 2.42E+01 4.48E+01 7.83E+01 2.45E+01 4.34E+01 7.36E+01 2.97E+01 5.63E+01 9.48E+01
1951 6.72E+00 1.45E+01 3.85E+01 9.53E+00 1.47E+01 3.00E+01 9.81E+00 1.64E+01 2.55E+01 1.12E+01 2.03E+01 3.17E+01
1952 7.13E+00 1.30E+01 2.63E+01 2.31E+01 2.92E+01 6.50E+01 2.66E+01 2.69E+01 7.17E+01 3.31E+01 3.83E+01 8.06E+01
1953 1.59E+01 2.67E+01 5.22E+01 1.89E+01 2.61E+01 4.60E+01 3.00E+01 3.66E+01 6.88E+01 3.41E+01 4.28E+01 7.51E+01
1954 2.32E+01 3.67E+01 7.50E+01 3.38E+01 4.63E+01 8.53E+01 3.61E+01 4.35E+01 6.14E+01 4.52E+01 5.76E+01 7.71E+01
1955 8.30E+01 1.30E+02 2.27E+02 1.02E+02 1.38E+02 2.65E+02 9.91E+01 1.22E+02 1.73E+02 1.36E+02 1.71E+02 2.44E+02
1956 9.58E+01 1.44E+02 2.86E+02 1.04E+02 1.38E+02 2.67E+02 1.34E+02 1.64E+02 2.81E+02 1.72E+02 2.15E+02 3.55E+02
1957 5.22E+01 7.58E+01 1.87E+02 9.20E+01 1.39E+02 2.33E+02 9.80E+01 1.29E+02 2.10E+02 1.07E+02 1.45E+02 2.34E+02
1958 5.54E+01 8.90E+01 1.37E+02 9.55E+01 1.40E+02 2.37E+02 7.28E+01 9.09E+01 1.35E+02 8.21E+01 1.11E+02 1.55E+02
1959 7.08E+01 1.10E+02 2.23E+02 1.58E+02 2.23E+02 3.81E+02 1.10E+02 1.38E+02 1.87E+02 1.09E+02 1.45E+02 1.92E+02
1960 3.35E+01 4.34E+01 1.15E+02 8.83E+01 2.80E-01 1.74E+02 1.08E+02 1.39E+02 1.87E+02 1.02E+02 1.40E+02 1.83E+02
1961 2.01E+01 2.07E+01 7.54E+01 5.63E+01 6.47E+01 1.30E+02 7.37E+01 1.05E+02 1.38E+02 7.20E+01 1.11E+02 1.41E+02
1962 8.25E+00 8.41E+00 3.12E+01 2.51E+01 3.23E+01 6.29E+01 3.00E+01 4.41E+01 5.98E+01 2.94E+01 4.65E+01 6.20E+01
1963 7.80E+00 1.42E+01 2.10E+01 1.77E+01 2.42E+01 4.24E+01 7.36E+00 1.02E+01 1.42E+01 9.20E+00 1.44E+01 1.93E+01
1964 4.02E+00 6.62E+00 9.29E+00 7.03E+00 8.77E+00 1.56E+01 3.71E+00 4.91E+00 6.97E+00 4.68E+00 6.94E+00 9.60E+00
1965 1.72E+00 2.51E+00 3.87E+00 3.37E+00 4.81E+00 8.95E+00 1.97E+00 2.57E+00 3.71E+00 2.42E+00 3.54E+00 4.96E+00
1966 8.53E-01 1.30E+00 1.91E+00 1.46E+00 1.62E+00 3.62E+00 9.12E-01 1.15E+00 1.73E+00 1.05E+00 1.51E+00 2.17E+00
1967 3.79E-01 5.71E-01 8.50E-01 6.14E-01 8.11E-01 1.64E+00 3.97E-01 5.06E-01 7.55E-01 5.09E-01 8.06E-01 1.12E+00
1968 2.04E-01 3.16E-01 4.58E-01 3.28E-01 5.42E-01 1.04E+00 1.82E-01 1.89E-01 3.22E-01 2.16E-01 2.97E-01 4.42E-01
1969 5.65E-02 7.82E-02 1.33E-01 1.22E-01 1.67E-01 3.60E-01 1.31E-01 1.93E-01 2.44E-01 9.19E-02 1.63E-01 2.06E-01
1970 1.53E-02 1.65E-02 3.59E-02 9.27E-02 2.45E-01 3.92E-01 7.81E-02 1.18E-01 1.47E-01 3.82E-02 6.81E-02 8.62E-02
1971 6.29E-03 6.81E-03 1.48E-02 4.12E-02 1.11E-01 1.89E-01 4.12E-02 6.04E-02 7.83E-02 1.97E-02 3.40E-02 4.51E-02
1972 2.57E-03 2.77E-03 6.03E-03 1.81E-02 4.11E-02 7.94E-02 4.34E-02 6.65E-02 9.34E-02 1.06E-02 1.40E-02 2.51E-02
1973 1.05E-03 1.14E-03 2.47E-03 3.29E-02 1.26E-01 1.95E-01 2.85E-02 5.35E-02 6.85E-02 5.15E-02 5.80E-02 1.28E-01
1974 4.29E-04 4.63E-04 1.01E-03 5.99E-03 2.21E-02 3.32E-02 1.57E-02 3.12E-02 4.07E-02 2.46E-02 2.80E-02 6.13E-02
1975 1.77E-04 1.91E-04 4.14E-04 3.69E-03 1.52E-02 2.46E-02 1.98E-02 4.86E-02 6.01E-02 1.01E-02 1.15E-02 2.51E-02
1976 7.33E-05 8.03E-05 1.72E-04 1.75E-03 7.33E-03 1.20E-02 7.77E-03 1.60E-02 2.10E-02 4.11E-03 4.70E-03 1.03E-02
1977 2.98E-05 3.25E-05 7.03E-05 8.70E-04 3.96E-03 6.44E-03 2.15E-03 3.62E-03 5.22E-03 1.74E-03 2.18E-03 4.44E-03
1978 1.23E-05 1.36E-05 2.92E-05 3.04E-04 1.33E-03 2.19E-03 9.88E-04 1.67E-03 2.39E-03 6.99E-04 9.25E-04 1.81E-03
1979 5.00E-06 5.48E-06 1.18E-05 4.85E-05 9.88E-05 2.19E-04 3.92E-04 6.55E-04 9.51E-04 2.86E-04 3.77E-04 7.44E-04
1980 2.07E-06 2.30E-06 4.92E-06 1.88E-05 3.44E-05 8.03E-05 1.51E-04 2.49E-04 3.68E-04 1.17E-04 1.55E-04 3.04E-04
1981 2.27E-06 5.07E-06 7.36E-06 6.59E-06 7.47E-06 2.15E-05 5.85E-05 9.25E-05 1.42E-04 4.81E-05 6.33E-05 1.24E-04
1982 2.72E-06 7.14E-06 1.04E-05 1.87E-06 2.56E-06 3.35E-06 1.89E-05 1.89E-05 4.88E-05 1.97E-05 2.60E-05 5.11E-05
1983 1.11E-06 2.93E-06 4.55E-06 5.88E-07 8.44E-07 1.21E-06 3.70E-06 4.18E-06 2.56E-05 8.07E-06 1.07E-05 2.09E-05
1984 4.55E-07 1.20E-06 1.89E-06 1.35E-07 6.11E-07 2.32E-06 2.42E-06 3.85E-06 3.35E-04 3.43E-06 5.74E-06 2.40E-04
1985 1.86E-07 4.88E-07 7.84E-07 6.22E-08 3.00E-07 1.56E-06 1.13E-06 1.89E-06 1.87E-04 1.51E-06 2.84E-06 1.67E-04
1986 7.62E-08 2.00E-07 3.25E-07 2.51E-08 1.21E-07 8.95E-07 4.40E-07 6.85E-07 8.55E-05 6.18E-07 1.17E-06 6.85E-05
1987 3.12E-08 8.14E-08 1.36E-07 1.01E-08 4.85E-08 4.81E-07 1.62E-07 2.28E-07 4.48E-05 2.54E-07 4.77E-07 2.80E-05
1988 1.27E-08 3.30E-08 5.77E-08 4.00E-09 1.92E-08 2.45E-07 6.18E-08 7.88E-08 2.35E-05 1.04E-07 1.95E-07 1.15E-05
1989 5.11E-09 1.31E-08 2.56E-08 1.54E-09 7.29E-09 1.35E-07 2.28E-08 3.06E-08 2.48E-05 3.70E-08 6.96E-08 2.41E-05
1990 2.06E-09 5.22E-09 1.11E-08 5.18E-10 2.35E-09 1.54E-07 8.92E-09 1.43E-08 2.18E-05 1.23E-08 2.29E-08 2.22E-05
1991 1.10E-09 2.75E-09 6.36E-09 2.26E-10 9.51E-10 9.18E-07 4.22E-09 7.03E-09 1.54E-04 5.48E-09 8.29E-09 8.51E-05

*

The lower and upper bounds represent only the uncertainty on the source term and k, values.
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Table 6A.11 Predicted annual average concentrations of ®Nb in shoreline sediment (Bq kg™) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 9.62E-02 2.07E+00 9.62E+00 9.25E-03 1.96E-01 8.14E-01 1.04E-02 2.26E-01 9.25E-01 1.22E-02 2.66E-01 1.07E+00
1945 2.26E-01 4.07E+00 2.00E+01 9.99E-02 2.15E+00 8.88E+00 4.81E-02 9.99E-01 4.44E+00 7.40E-02 1.44E+00 6.29E+00
1946 2.48E-01 4.81E+00 2.41E+01 4.07E-02 9.25E-01 4.07E+00 2.85E-01 6.29E+00 2.70E+01 3.40E-01 8.14E+00 3.29E+01
1947 1.52E-01 2.92E+00 1.41E+01 2.07E-02 5.92E-01 2.29E+00 3.26E-01 7.40E+00 3.11E+01 8.88E-02 1.85E+00 7.77E+00
1948 7.77E-02 1.44E+00 5.55E+00 5.18E-02 1.04E+00 3.37E+00 2.59E-02 4.81E-01 1.81E+00 5.18E-02 9.25E-01 3.52E+00
1949 5.55E-02 3.70E-01 1.18E+00 2.66E-01 1.96E+00 5.55E+00 2.15E-01 7.40E-01 1.96E+00 3.22E-01 1.33E+00 4.07E+00
1950 2.59E-01 5.55E-01 1.33E+00 4.44E-01 9.99E-01 2.33E+00 5.55E-01 1.44E+00 3.44E+00 9.25E-01 2.52E+00 5.55E+00
1951 5.55E-02 1.41E-01 3.26E-01 3.70E-01 1.15E+00 2.33E+00 1.67E-01 4.44E-01 9.62E-01 2.63E-01 7.03E-01 1.52E+00
1952 1.11E-01 2.70E-01 5.92E-01 2.92E-01 7.77E-01 1.59E+00 4.81E-01 1.30E+00 2.37E+00 3.55E-01 8.51E-01 1.70E+00
1953 7.03E-02 1.70E-01 3.63E-01 9.25E-02 2.15E-01 4.44E-01 1.04E-01 2.48E-01 4.81E-01 1.44E-01 3.44E-01 6.66E-01
1954 1.04E-01 2.33E-01 4.81E-01 1.92E-01 4.81E-01 8.88E-01 1.22E-01 2.63E-01 5.55E-01 1.81E-01 3.70E-01 7.77E-01
1955 1.30E-01 3.00E-01 5.92E-01 2.15E-01 5.18E-01 9.99E-01 1.26E-01 2.78E-01 5.55E-01 2.00E-01 4.44E-01 8.51E-01
1956 1.92E-01 4.44E-01 9.62E-01 3.48E-01 8.51E-01 1.74E+00 3.70E-01 9.25E-01 1.78E+00 5.55E-01 1.37E+00 2.59E+00
1957 1.07E-01 2.33E-01 5.92E-01 3.15E-01 7.77E-01 1.63E+00 2.07E-01 4.81E-01 1.04E+00 1.92E-01 4.44E-01 9.62E-01
1958 1.18E-01 2.44E-01 6.29E-01 3.26E-01 8.14E-01 1.74E+00 2.48E-01 6.29E-01 1.26E+00 2.26E-01 5.55E-01 1.15E+00
1959 4.81E-02 1.15E-01 2.52E-01 7.77E-01 2.00E+00 4.07E+00 3.55E-01 8.51E-01 1.70E+00 4.07E-01 9.99E-01 1.96E+00
1960 9.25E-03 2.52E-02 5.18E-02 9.99E-01 2.80E-01 5.92E+00 5.55E-01 1.30E+00 2.70E+00 5.55E-01 1.26E+00 2.63E+00
1961 3.63E-02 1.18E-01 2.26E-01 1.52E+00 3.70E+00 6.66E+00 6.66E-01 1.48E+00 2.74E+00 8.14E-01 1.74E+00 3.29E+00
1962 1.67E-03 3.33E-03 7.77E-03 3.66E-01 8.14E-01 1.55E+00 5.55E-01 1.33E+00 2.44E+00 7.77E-01 1.81E+00 3.40E+00
1963 3.11E-02 5.55E-02 1.37E-01 4.81E-02 9.62E-02 2.04E-01 8.88E-02 2.18E-01 4.07E-01 4.44E-02 1.11E-01 2.11E-01
1964 5.55E-04 8.88E-04 1.55E-03 6.66E-04 1.26E-03 2.37E-03 1.15E-03 2.44E-03 4.44E-03 1.74E-03 3.70E-03 6.66E-03
1965 1.22E-03 1.96E-03 4.07E-03 4.81E-04 8.14E-04 1.59E-03 2.48E-04 5.92E-04 1.18E-03 3.70E-04 1.04E-03 1.85E-03
1966 1.18E-03 1.89E-03 3.48E-03 4.07E-04 7.03E-04 1.11E-03 6.66E-04 1.33E-03 2.59E-03 1.55E-03 3.70E-03 7.03E-03
1967 1.33E-03 2.07E-03 4.44E-03 6.29E-04 1.15E-03 2.18E-03 9.25E-04 2.04E-03 4.07E-03 3.70E-03 8.51E-03 1.67E-02
1968 9.25E-04 1.55E-03 3.48E-03 1.11E-03 1.89E-03 3.70E-03 7.03E-04 1.48E-03 2.78E-03 2.26E-03 5.18E-03 1.07E-02
1969 5.18E-04 7.40E-04 1.22E-03 7.03E-05 1.48E-04 2.70E-04 4.44E-04 8.51E-04 1.48E-03 3.29E-04 6.29E-04 1.15E-03
1970 4.44E-06 9.25E-06 1.52E-05 9.99E-05 1.85E-04 4.44E-04 1.55E-04 2.85E-04 4.81E-04 2.55E-05 4.81E-05 9.62E-05
1971 0.00E+00 0.00E+00 0.00E+00 8.14E-06 1.52E-05 2.96E-05 9.25E-06 2.26E-05 4.44E-05 2.92E-05 7.03E-05 1.41E-04
1972 0.00E+00 0.00E+00 0.00E+00 1.15E-05 2.26E-05 4.81E-05 8.14E-05 2.07E-04 4.07E-04 5.55E-05 1.85E-04 3.29E-04
1973 0.00E+00 0.00E+00 0.00E+00 4.81E-05 9.25E-05 2.15E-04 4.44E-05 8.88E-05 2.00E-04 3.18E-05 6.66E-05 1.48E-04
1974 0.00E+00 0.00E+00 0.00E+00 3.11E-06 6.29E-06 1.48E-05 1.52E-05 3.33E-05 7.77E-05 1.15E-07 2.29E-07 5.18E-07
1975 0.00E+00 0.00E+00 0.00E+00 3.18E-05 2.04E-04 3.52E-04 1.50E-04 7.81E-04 1.10E-03 0.00E+00 0.00E+00 0.00E+00
1976 0.00E+00 0.00E+00 0.00E+00 1.70E-06 1.13E-05 1.86E-05 6.85E-06 3.96E-05 5.22E-05 0.00E+00 0.00E+00 0.00E+00
1977 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1979 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1980 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1981 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1982 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1983 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*

The lower and upper bounds represent only the uncertainty on the source term and k, values.
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Table 6A.12 Predicted annual average concentrations of *°Zr in shoreline sediment (Bq kg™) obtained from the HEC-6-R model’.
CRM 20.5 CRM 14 CRM 3.5 CRM O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 2.39E+00 2.42E+01 8.26E+01 2.48E-01 1.77E+00 5.88E+00 5.14E-01 2.51E+00 1.02E+01 4.11E-01 2.22E+00 9.83E+00
1945 5.10E+00 4.75E+01 1.49E+02 3.03E+00 1.73E+01 6.54E+01 1.64E+00 1.03E+01 3.68E+01 1.61E+00 1.11E+01 4.32E+01
1946 5.34E+00 5.72E+01 1.74E+02 1.45E+00 6.28E+00 3.21E+01 6.76E+00 3.89E+01 1.30E+02 6.63E+00 3.71E+01 1.50E+02
1947 4.53E+00 4.71E+01 1.42E+02 1.06E+00 3.86E+00 2.62E+01 8.32E+00 5.29E+01 1.69E+02 2.56E+00 1.71E+01 6.07E+01
1948 1.94E+00 9.75E+00 3.40E+01 1.51E+00 6.44E+00 2.27E+01 9.73E-01 6.00E+00 1.65E+01 1.64E+00 1.08E+01 3.01E+01
1949 2.62E+00 1.12E+01 2.94E+01 1.10E+01 3.15E+01 8.26E+01 8.71E+00 2.55E+01 5.37E+01 9.71E+00 3.77E+01 9.05E+01
1950 3.23E+00 1.42E+01 3.11E+01 5.90E+00 1.93E+01 3.78E+01 6.94E+00 1.97E+01 4.12E+01 9.74E+00 3.20E+01 7.45E+01
1951 2.98E-01 1.08E+00 2.40E+00 1.31E+00 3.48E+00 9.06E+00 6.62E-01 2.05E+00 4.14E+00 8.84E-01 3.01E+00 6.64E+00
1952 5.99E-01 2.04E+00 3.97E+00 1.94E+00 4.76E+00 1.07E+01 2.49E+00 4.53E+00 1.12E+01 2.12E+00 5.56E+00 1.11E+01
1953 7.03E-01 2.15E+00 4.55E+00 1.05E+00 2.92E+00 5.49E+00 1.34E+00 3.27E+00 6.27E+00 1.57E+00 4.24E+00 8.07E+00
1954 7.55E-01 2.15E+00 4.69E+00 1.68E+00 4.37E+00 8.64E+00 1.38E+00 3.56E+00 5.87E+00 1.52E+00 4.69E+00 7.74E+00
1955 6.40E-01 1.69E+00 3.70E+00 1.38E+00 3.67E+00 7.25E+00 1.02E+00 2.75E+00 4.51E+00 1.28E+00 4.08E+00 6.68E+00
1956 8.47E-01 2.25E+00 5.49E+00 1.37E+00 3.43E+00 7.05E+00 1.71E+00 3.57E+00 7.48E+00 2.07E+00 4.64E+00 9.87E+00
1957 1.10E+00 2.88E+00 5.22E+00 2.36E+00 6.56E+00 1.30E+01 2.30E+00 4.99E+00 1.03E+01 1.85E+00 4.92E+00 1.03E+01
1958 1.66E+00 4.81E+00 7.38E+00 2.88E+00 7.95E+00 1.66E+01 2.48E+00 6.06E+00 1.26E+01 1.67E+00 4.72E+00 1.01E+01
1959 2.01E-01 5.11E-01 1.45E+00 4.12E+00 1.09E+01 2.20E+01 2.28E+00 6.29E+00 1.16E+01 1.70E+00 5.32E+00 1.08E+01
1960 2.14E-02 6.62E-02 1.33E-01 4.73E+00 2.80E-01 2.50E+01 3.32E+00 9.73E+00 1.78E+01 2.28E+00 8.56E+00 1.59E+01
1961 4.37E-02 1.13E-01 1.81E-01 3.61E+00 7.89E+00 1.84E+01 1.84E+00 5.25E+00 9.31E+00 1.60E+00 5.67E+00 1.04E+01
1962 2.07E-02 5.96E-02 8.95E-02 7.81E-01 1.97E+00 4.37E+00 1.05E+00 2.72E+00 6.60E+00 9.73E-01 2.91E+00 7.12E+00
1963 1.01E-01 3.03E-01 4.22E-01 1.08E-01 2.78E-01 5.55E-01 2.26E-01 6.07E-01 1.18E+00 9.44E-02 2.81E-01 6.88E-01
1964 8.18E-03 1.92E-02 2.78E-02 6.11E-03 1.52E-02 2.90E-02 1.16E-02 2.96E-02 5.62E-02 9.81E-03 2.84E-02 5.99E-02
1965 8.81E-03 1.90E-02 2.88E-02 4.40E-03 1.18E-02 2.11E-02 5.70E-03 1.43E-02 2.89E-02 4.92E-03 1.27E-02 3.33E-02
1966 1.55E-02 2.98E-02 4.55E-02 3.15E-03 5.99E-03 1.18E-02 5.37E-03 1.45E-02 2.69E-02 6.40E-03 1.72E-02 3.92E-02
1967 1.18E-02 2.48E-02 3.77E-02 6.73E-03 1.68E-02 3.19E-02 1.13E-02 2.92E-02 5.74E-02 1.79E-02 5.48E-02 1.25E-01
1968 9.25E-03 2.54E-02 3.77E-02 2.90E-03 7.07E-03 1.59E-02 1.31E-02 3.01E-02 7.14E-02 1.14E-02 3.43E-02 8.07E-02
1969 2.88E-03 5.96E-03 8.36E-03 1.78E-03 3.13E-03 7.66E-03 6.51E-03 1.47E-02 2.72E-02 1.51E-03 4.63E-03 9.29E-03
1970 3.58E-05 5.92E-05 1.25E-04 3.41E-03 9.21E-03 1.50E-02 2.41E-03 5.59E-03 1.08E-02 1.71E-05 4.48E-05 9.40E-05
1971 0.00E+00 0.00E+00 0.00E+00 5.14E-04 1.32E-03 2.96E-03 6.55E-04 1.95E-03 4.18E-03 0.00E+00 0.00E+00 0.00E+00
1972 0.00E+00 0.00E+00 0.00E+00 1.16E-04 3.54E-04 7.84E-04 6.48E-04 1.97E-03 4.33E-03 0.00E+00 0.00E+00 0.00E+00
1973 0.00E+00 0.00E+00 0.00E+00 5.99E-04 2.88E-03 4.22E-03 4.37E-04 1.60E-03 2.39E-03 0.00E+00 0.00E+00 0.00E+00
1974 0.00E+00 0.00E+00 0.00E+00 2.97E-05 1.81E-04 3.00E-04 2.94E-04 1.17E-03 1.70E-03 0.00E+00 0.00E+00 0.00E+00
1975 0.00E+00 0.00E+00 0.00E+00 3.18E-05 2.04E-04 3.52E-04 1.50E-04 7.81E-04 1.10E-03 0.00E+00 0.00E+00 0.00E+00
1976 0.00E+00 0.00E+00 0.00E+00 1.70E-06 1.13E-05 1.86E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1977 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1979 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1980 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1981 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1982 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1983 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*

The lower and upper bounds represent only the uncertainty on the source term and k, values.
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TASK 4 REPORT
Radionuclide Releases from X-10 to the Clinch River— July 1999

Appendix 6B: Summary of Annual Average Concentrations
of Radionuclidesin Clinch River Water Used in the Assessment

Thefollowing tablescontain theannua average concentrationsof radionuclidesin Clinch River water, with
uncertainties, that were used asthe starting point of the assessment. The tables contain the 2.5th, 50th, and
97.5th percentiles, corresponding to themedian (central val ue) and 95% subjective confidenceinterva of
the distributions describing the annua average concentrationsat CRM 20.5, CRM 14, CRM 3.5, and
CRM 0. For ®¥'Cs, %5, %Ru, and ®Co, the concentrations from 1960-1990 were based on
measurements to the extent available (Section 6.3). Concentrations for remaining years for these
radionuclides and all concentrationsfor ** were based on the HEC-6-R output (Sections 6.11-6.12 and
Appendix 6A). Thesubjectiveconfidenceintervasfor al concentrationsareintended toincludeal sources
of uncertainty about the true annual average concentrations.
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Table 6B.1  Annual average concentration of *¥Cs in water (Bq L) used in the assessmont, with all uncertainties and adjustmants,
CRM 20.5 CAM 14 CAM35 CEMD
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

1944 TB7E-61  1,04E+00  5.69E+00 1636-01  9.54E-01  5.35E+00 1.13E-01  6.80E-01  3.00E+00 T11E-01  6.336-01  3.68E+00
1045 2.07E-01  9.71E-01  4.74E+00 1.82E-D1  8.82E-01  4.32E400 8.00E-02  5.22E-01  3.13E+00 8.20E-02  B.23E-01  2.62E+00
19446 8.53E-01  1.58E+00  7.60E+00 311E-01  1.45E+00 6.71E+00 2.31E-01  9.85E-01  5.01E+00 1.656-01  1.00E+00  4.67E+00
1847 6.20E-02  4.36E-01  2.24E+00 6.385-02  4.20E-01  2.52E+00 543E-02  2.97E-01  1.70E+00 4.24E-02  3.23B-01  1.59E+00
1848 1.776-0f  8.27E-G1  4.19E+00 1.63E-01  B.12E-01  3.81E+00 9.42E-02  4.556-01 2.41E+00 9.20E-02  4.80E-01  2.25E+00
1849 2.78E-01  B5.0E-01  1.21E+00 2,68E-01  5.73E-01  1.20E+00 1.68E-01  3.88E-01  8.75E-01 1.65E-01  3.71E-01  B.06E-01
1950 5.85E-02  1.19E-01  2.67E-0t 6.426-02  t.84E-0t  3.51E-0 4.60E-02  1.10E-01  2.60E-01 5.00E-02  1.08€-01  2.72E-01
1951 6.53E-02  1.91E-01  2.86€-01 5.54E-02  1.27E-01  2.87E-01 4.02E-02  9.83E-02  1.93E-0 4.02E-02  B8.8BE-02  1.99E-1
1962 3.81E.02  B8.76E-02  1.B7E-01 3.83E-02  B8.00E-02  1.70E-01 ‘249E-02  5.54E-02  1.16E-01 2.35E-02  5$.33E-02  1.22E-01
1953 2.76E-02  5.756-02  1.208-01 2.65E-02  B.27E-02  1,13E-01 1.61E-02  3.38E-02  7.00E-02 1.54E-02  3.24E-02  7.08E-02
1954 1.97E-01  2.87E-0f  6.40E-01 1.18E-01  2.486E-01  5.16E-01 6.41E-02  1.34E-01  2.72E-01 6.1BE-02  120E-01  2.79E-01
1955 2.81E-01  S34E-01  1.25E+00 2.34E-01  5.066-01  1.03E+00 1.48E-01  3.92E-01  6.68E-0% 1.50E-01  3.11E-01  6.4BE-01
1958 746E-01  1.52E+00  3.28E+00 6.53E-01  1.37E+00  2.98E+00 3.92E-01  8.53E-01  1.74E+00 4.056-01  B.05E6-01  1.67E+00
1957 3.08E-01  G.4BE-01  1.30E+00 4.21E-01  6.86E-01  1.47E400 2,19E-01  4.84E-01  9.58E-01 2156-01  4.53E-01  9.4BE-01
1958 2.20E-01  4.41E-01  9.38E-01 1.87E-01  3.976-01  8.20E-01 118E-01  2.56E-01  6,31E-01 1A7E-01  247E-01  5.00E-01
1959 4.83E-C1  0.08E-01  2.00E+00 4.23E-01  B.61E-01  1.88E+00 2.33E-01  4.74E-01  1.00E+00 2.22E-01  4.77E-01  £.84E-01
1960 3.03E-02  0.36E-02  2.23E-01 4.B5E-02  0.96E-02  1.81E-01 4.83E-02  BATE-0Z  1.40E-01 3.57€-02  B.51E-02  2.03E-01
1961 B.54E-03  2,04E-02  4.85E-02 1.08E-02  2.04E-02  3.93E-02 1.056-02  1.84E-02  9.236-02 T.76E-03  1.85E-02  4.41E-02
1962 1.20E-02  2.85E-02  6.79E-02 1.4686-02  2.856.02  5.50E-02 1.47E-02  2.58E-02  4.52E-02 +09E-02  2.50E-02  6.17E-02
1963 3.93E-02  0.36E-02  2.23E-01 4.85€-02  9.36E-02  1.81E-01 4.83E-02  8.47E-02  1.40E-01 3.57€-02  B.51E-02  2.03E-01
1984 5.64E-02  1.34E-01  3.20E-01 6.96E-02  1.34E-01  2.50E-01 6.938-02  1.226-00  213E-01 5.12E-02  1.22E6-01  2.91E.01
1965 2.80E-02  B.92E-02  1.65E-0% 9.69E-02  6.92E-02  1.33E-04 3.67E-02  6.26E-02  1.10E-01 2.64E-02  6.20E-02  1.50E-01
1068 2.79E-02  8.51E-02  1.55E-01 3.38E-02  6.51E-02  1.26E-01 3.36E-02  5.80E-02  1.03E-01 2.48E-02  S.82E-02  1.41E-01
1087 2.56E-02  6.11E-02  1.4BE-01 347E-02  G.14E-02  1.18E-01 3.15E-02  B.52E-02  §.69E-02 2.89€.02  §.55E-02  1.32E-01
1968 2.39E-02  5.70E-02  1.36E-0t 295602  &70E-02  1.10E-01 2.84E-02  5.15E-02  9.04E-02 2.17€-02  5.18E-02  1.23E-01
1969 3.25E-02  7.73E-02  1.B4E-01 4.01E-02  7.73E-02  1.49E-01 3.89E-02  7.00E-02  1.23E-01 2.95€-02  7.03E-02  1.6BE-01
1970 3.25E-02  7.736-02  1.B4E-01 4.01E-02  7.73E-02  1.49E-0 3.09E-02  7.00E-02  1.295-01 2.95E-02  7.03E-02  1.88E-01
1971 2.02E-02 4.81E-02  1.168-01 3.20E-02  4.B2E-02  7.08E-02 1.80E-02  3.31E-02  5.81E-02 t.40E-02  3.93E-02  7.94E-02
1972 1.00E-02  2.59E-02  6.17E-02 1.77E-02  2.80E-02  3.80E-02 1.05E-02  1.84E-02  3.20E-02 7.76E-03  1.85E-02  4.41E-02
1973 7.76E-03  9.85E-02  4.41E-02 1.276-02  1.86E-02  2.72E-02 9.40E-03  1.47E-02  2.58E-02 8.21E-03  1.48E-02  3.50E-02
1874 7.7BE-04  1.85E-03  4.41E-03 1.27€-03  1.866-03  2.72E-03 1.68E-03  2.95E-03  §,17E-03 1.24E-03  2.06E-03  7.05E-03
1875 1.09E-03  2.50E-03  6.17E-03 177603  2.60E-03  3.80E-03 1.056-03  1.84€-03  3.29E-03 7.76E-04 185603  4.41E-03
1876 4.66E-04  t.11E-03  2.656-03 7.60E-04 1.11E-03  1.63E-03 4.20E-04  7.36E-04  1.20E-03 3.11E-04  T.40E-04  1.76E-03
1977 4.66E-04  1.11E-03  2.65E-03 7.60E-04  L.11E-03  1.€3E-03 1.056-02  1.84E-02  3.23E-02 7.786-03  1.85E-02 4.41E-02
1978 1.B2E-02  4.33€6-02  1.03E-01 2.88E-02  4.34E-02  6.36E-02 149E-02  261E-02  4.58E-02 1.10E-02  263E-02  6.26E-02
1979 3.ME-04  7.40E-04  1.76E-03 5.08E-04  7.42E-04  1.09£-03 4.20E-04  7.38E-04  1.29E-09 3.11E-04  7.40E-04  1.76E-03
1980 1.2dE-03  2.08E-03  7.06E-03 2.03E-03  2.076-03  4.35E-03 1.386:03  2.66£-00  5.14E-03 112E03  260E-03  6.49E-03
1981 1.70E-03  4.26E-03  1.01E-02 2.01E-03  4.27E-03  6.25E-03 1.89E-03  3.036-03  7.39E-03 1.81E-03  3.87E-03  9,32E-03
1982 1.04E-02  248E-02  5.91E-02 1.70E-02  240E-02  2.64E-02 +.16E-02  2.23E-02  4,30E-02 0.37E-03  2.26E-02  5.43E-02
1983 4.35E-03  1,04E-02  2.47E-02 TO9E-03  1.04E-02  1,52E-02 4.83E-03  0.32E-03  1.80E-02 3.92E-03  9.43E-03  2.27E-02
1984 2.65€-03  6.35E-03  1.07E-02 2.72E-03  5.55E-03  1.07E€-02 1.826-08  3,73E-03  7.36E-03 1.876-03  3.82E-03  7.86E-03
1985 264E-08  6.296-03  1.50E-02 4.30E-03  6.31E-03  9.24€-03 2.94E-03  5.66E-03  1.00E-02 2.38E-03  5.72E-03  1.38E-02
1988 6.70E-03  1,36E-02  2.75E-02 6.61E-03  1.35E-02 . 2.70E-02 3.70E-03  T.48E-03  1.53E-02 3.62E-03  7.32E-03  1.46E-02
1987 2.89E-03  5.89E-08  1.13E.02 2.93E-03  5.84E-03  1.19E-02 2.24E-03  4.55E-03  0.02E-03 2.25E-03  4.40E-03  8.58E-03
1988 4.32E-03  8.71E-08  1.80E-02 417E-03  BM4E-03  1.77E-02 2.31E-03  4.80E-03  9.31E-03 2.47E-03  4.856-02  1.00E-02
1989 7.61E-03  1.31E-02  4.32E-02 1.24E-02  1.82B-02  2.86E-02 8.48E-03  1.63E-02  3.1SE-02 6.85E-03  1.65E-02  3.97E-02
1990 2.48E-08  5.92E-08  1.41E-02 4.056-03  5.94E-03  0.70E-03 - 2,766-03  5.33E-03  1.036-02 2.24E-03  S.39E-03  1.30E-02
1981 1.10E-02  -2.15€-02  4.38E-02 1.08E-02  2.14E-02  4.26E-02 6.68E-03  1.31E-02  2.82E-02 6.49E-03  1.30E-02___ 2.80E-02
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Table 6B.2 Annual average concentration of *Sr In water (Bg L'} used In the assessment, with all uncantainties and adjustments.
CAM 20.5 CRM 14 CRM 3.3 CRMO
2.5% 50% 97.5% 2.5% 50% 87.5% 2.5% 50% 97.5% 2.5% 50% 87.5%

1944 -2,396E-01 9.91E-01 3.74E4+00 2.80E-01 9. 70E-01 3.73E+00 2.40E-01 7.47E-01 2.56E+00 2.18E-01 8.32E-01 2.66E+00
1945 2.49E-01 9.06E-01 3.19€+00 2.85E-01 8.20E-01 3.11E+00 1.97E-01 6.41E-01 2.05E+00 1.81E-01 8.37E-01 2.14E+00
1948 4.09E-01 1.85E+00 6.03E+00 4.35E-01 1.60E+00 S5.97E+00 3.81E-01 1.14E+00  4.58E400 3,28E-01 1. 18E+00  4.16E+00
1947 1.12E-01 3.96E-01 1.37E+00 1.07E-01 4.02€-01 1.30E+00 1.00E-01 2.88E-01 9.70E-01 9.24E-02 2.91E-01, 1.07E+00
1948 2.69E-01 7.59E-01 1.93E+00 2.76E-01 7.60E-01 1.86E+00 1.80E-01 4.87E-01 1.38E+00 1.88E-01 4.75E-01 1.21E+00
1949 5.49E-01¥ 1.21E+00 2.54E+00 5.56E-01 - 1,23E+00 2.62E+00 4.19E-01 8.83E-01 1.89E+00 4.08E-01 8.66E-01 1.83E+00
1950 1.25E-01 2.59E-01 5.66E-01 1.19E-01 2.57E-01 5.81E-01 8.08E-02 1.76E-01 3.76E-01 8.268E.02 1.77E-01 3.89E.01
1951 9.10E-02 2.09E-01 4.54E-01 9.46E-02 2.03E-01 4.47E-01 6.86E-02 1.41E-01 3.06E-01 6.42E-02 1.40E-01 3.08E-01
1962 3.02€-01 6.68E-01 1.35E+00 347E-01 6.59E-01 1.41E+00 2.34E-01 5.14E-(1 1.18E+00 2.38E-01 5.21E-01 1.13E+00
1953 6.25E-01 1.28E+Q0 2.55E4+00 6.01E-01 1.2BE+00 2.72E+00 4.39E-01 9.60E-01 1.93E+00 4,83E-01 9.46€E-01 2.02E+00
1954 9.85E-01 2.01tE+00 4.35E+00 9.43€-01 1.97E+00 413E+00 5.91E-01 1.20E+00 2.62E+00 5.92E-01 1.24E+00 2.44E+00
1955 4.18E-01 8.91E-0% 1.80E+00 4.13E-01 8.54E-01 1.81E+00 2.90E-01 6.35E-01 1.32€+00 3.08E-01 8.10E-01 1.32E+00
1966 4.32€-01 0.60E-01 2.04E+00 4.35€-01 9.62E-01 1.99E+00 2.97E-01 6.31E-01 1.38E+00 3.02e-01 6.30E-01 1.34E+00
1857 2.98€-01 8.38E-01 1.38E +00 3.02&-01 6.49E-01 1.31E+00 2.11E-01 4.42E-01 9.16€-01 2,10E-01 - 4,35E.01 8.99E-01
1958 5.98€-01 1.32E+00  2.83E+00 §.86E-01 1.33E+00  2,72E+00 4.93E-01 1.08E+00 2.31E+00 4.94E-01 1.07E+00  2.23E+00
1959 4.12E-01 8.80E-01 1.71E+00 4.00E-01 8.35E-01 1.85E+00 2.60E-01 5.52E-01 1.15€+00 2.67€-01 6.50E-01 1.12€+00
1860 1.62E-01 3 87E-01  O.21E-0% 2. MHE-M 3.87E-H 7T.48E-01 1.99E-01 3.50E-01 8.13E-1 1.48e-01 3.52E-01 8.30E-01
1961 7.35E-02 1.75E-01 4.17E-01 9.07E-02 1.75E-01 3.38E-01 9.03E-02 1.50€E-01 2.78E-01 6.68€-02 1.59E-01 3.79E-01
1962 B.81E-02 1.38E-01 3.30E-01 7.18E-02 1.30E-0t 2.67E-01 7.14E.02 1.25€-01 2.20E-01 5.28E-02 1.28E-01 3.00E-01
1963 4.95E-02 1.18E-01 2.81E-01 6.12E-02 1.18E-0t 2,28E-01 6.09E-02 1.07E.01  1.87E-01 4.50E-02 1.07E-01 2.56€-01
1864 4.78E-02 1.14E-01 2.726-01 5.91E-02 1.14E-01 2.20E-01 5.86E-02 1.03E-01 1.81E-01 4.35E-02 1.04E-01 2ATE-01
1966 2.56E-02 8.1 1E-G2 1.46E-01 A.17E-02 6.11E-02 1.18E-01 3.15€-02 5.52E-02 8.69E-02 2.93E-02 5.85E-02 1.32E-01
1966 3.59E-02 8.55€-02 2.04E-01 4.43E-02 8.55€-02 1.85E-01 4.41E-02 7.73€-02 1.36E-01 3,26E-02 7.97E-02 1.85E-01
1987 2.05E-02 4.88€-02 1.16E-01 2.53E-02 4.88E-02 9.42E-02 2.52E-02 4.42E-02 7.75E-02 1.96E-02 4.44E-02 1.06E-01
1968 2.56E-02 8.11E-02 1.48E-01 3.17E-02 8.11E-02 1.18E-01 3.18E-02°  5.52E-02 9.69E-02 2.33E-02 5.55E-02 1.32€-01
19690 1.88E-02 4.48E-02' 1.07E-01 2.32€-02 4.48E-02 8.84E-02 2.31E-02 4.05E-02 7.10E-02 1.7T1E-02 4.07E-02 9.70E-02
1970 1.88E-02 4.48E-02 1.07€E-01 2.32E-02 4.49E-02 8.84E-02 2.01E-02 4.05E-02 71.10E-02 1.71E-02 4.07€-02 9.70E-02
1974 2.80E-02 6.66E-02 1.50E-01 4.56E-02 6.68E-02 9.78E-02 2.10E-02 3.68E-02 6.46E-02 1.55€.02 3.70E-02 8.82E-02
1872 233E-02  5.85E-02 1.32€-01 3.B0E-02 5.56E-02 ‘8.15E-02 2.9tE-02 4.05E€-02 7.10E-02 1.71€-02 4.07E-02, 9.70E-02
1973 1.88E-02 4 .44E-02 1.06€-01 3.04€-02 4.45E-02°  6.52E-02 3.57E-02 6.26E-02 1.10E-01 2.64E-02 6.29E-02 1.50E-01
1974 9.01E-03 2.15E-02 5.11E-02 1.47E-02 2.15E-02 3.15€E-02 9.45E-03 1.68E-02 2.91E-02 6.90E-03 1.67E-02 3.97E-02
1975 8.52E-03 1.55E-02 3.70E-02 1.06E-02 1.56E-02  2.208E-02 6.51E-03 1.14E-02 = 2.00E-02 4.81€-03 1.15E-02  2.73E-02
1876 4.04E-03 9.62E-03 2.29E-02 8.59E-03 9.64E-03 1.41E-02 5.04E-03 8.84E-03 1.55E-02 3.73E-03 8.88E-03 2.12E-02
1877 2.80E-03 6.66E-03 1.59E-02 4.56E-03°  6.68E-03 9.78E-03 5.87E-03 9.04E-03 1.74E-02 4.19E-03 0,90E-03 2.38E-02
1978 1.71E-03  4.07E-08  9.70E-03 2,79E-03  4.08E-03  5.98E-03 2.10E-03  3.68E-03  6.46E-03 1.55€-03  3.70E-03  8.82E-03
1979 6.21E-03 1.48E-02 3.53E-02 1.01E-02 1.4BE-02 2A7E-02 6.93E-03 1.22€-02 2.13E-02 5.128-03 1.22E-02 2.91E-02
1980 . 1.17E-02. 2.78E-02 6.61E-02' 1.90E-02 2.78E-02 4.00E-02 1.30E-02 2.50E-02 4.82E-02 1.05€-02 2.53E-02 6.08E-02
1981 2.23E-02 5.32E-02 1.27E-01 3.64€E-02 5.34E-02 7.82E-02 2.49E-02 4.79E-02 9.24E-02 2.01E-02 4.85E-02 1.17E-01
1982 2.80E-02 6.66E-02 1.59E-01 4.56E-02 6.68E-02 9.78E-02 3.11E-02 5.96E-02 1.16E-01 2.52E-02 6.06E-02 1.46E-01
1983 3.1tE-02 7.40E.02 1.76E-01 5.08E-02 7.42E-02 1.08E-01 3.45E-02 . 6.66E-02 1.29E-01 2.80E-02 6.73E-02 1.62E-01
1984 1.71E-02 4.07E-02 9.70E-02 2.79E-02 4.0BE-02 5.98€-02 1.80E-02 3.66E-02 7.07E-02 1.54E-02 3.70E-02 8.92E-02
1885 2.95E-02 7.03E-02 1.68E-01 4.81E-02 7.05E-02 1.03E-01 3.28E-02 6.336-02 1.22E-01 2.66E-02 6.40E.02 1.54E-01
1986 2.95E-02 7.03E-02 1.68E-01 4.81E-02 7.05E-02 1.03E-01 3.26E-02 6.33E-02 1.22E-01 2.66E-02 6.40E-02 +54E-01
1087 5.12E-02 1.226-01 2.91E-01 8.36E-02 1.22E-01 1.78E-01 5.70E-02 1.10E-01 2.12E-01 4.61E-02 1.11E-0 2.68E-01
1988 2.958-02 7.03E-02 1.68E-01 4.81E-02  7.05E-02 1.03E-01 3.28E-02  6.32E-02 1.22E-01 2.66E-02 6.40E-02 1.54E-01
1889 3.42€-02 8.14E-02 1.94E-01 5.57E-02 8.16E-02 1.20E-01 3.80E-02 7.33E-02 1.41E-01 3.08E-02 7.41E-02 1.78E-01
1890 1.32E-02 3.15E-02 7.49E-02 2.15E-02 3.15E-02 4.626-02 1.47E-02 2.83E-02 5.46E-02 1.19E-02 2,86E-02 8.89E-02
1981 1.88E-02 3. NE-02 7.20E-02 1.80E-02 3.61E-02 7.42E-02 1.16E-02 2.37E-02 4.67E-02 1.18E-02 2.34E-02 4.74€-02
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Table 6B.3  Annual avarage concentration of '**Ru in water (Bg L") used In the assessment, with all uncertalnties and adjusiments.

CRAM 20.5 CRM 14 CRM 3.5 CRMO
2.56% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% §7.5% 2.5% 50% 97.5%

1944 1.35E-01 5.27E-01 1.86E+00 1.64E-01 5.34E-01 1.77E+00 1.14E-01 4.06E-01 1.34E+00 1.13E-01 4.03E-01 1.27E+00
1945 1.33E-01 4.836-01 1.66E+00 t.14E-01 4.73E-01 1.77E+00 9.77E-02 3.28E-01 1.32E400 9.23E-02 3.16E-01 1.2TE+QD
1646 2.26E-01 7.82E-01 2.83E+00 2.20€E-01 8.04E-0f  2.02E+00 1.62E-01 6.91E-01  2.05E+00 1.75E-01 5.87E-1 2.01€+00
1847 5.86E-02 1.93E-01 6.25E-01 §.71E-02 2.03E-01 6.98E-01 4.64E-02 1.49E-01 5.78€-01 3.91E-02 $.66E-01 5. 11E-01
1548 |.4|8E-01 3.92E-01 1.05E+00 1.47E-01 3.81E-01 9.71E-01 9.711E-02 2.42E-01 7.98E-01 9.71E-02 2.40E-01"  8.97€-01
1949 4.10E-01 8.94E-01 1.92E+00 3.99E-01 8.9BE-01 1.93E+00 3.07E-01 8.47E-01 1.35E+00 2.90E-01 6.52E-01 1.34E+00
1950 T.21E-02 1.50E-01 3.24€-01 8.95E-02 1.60E-01 3.41E-01 5.08E-02 1.10E-01 2.92€-01 5.00E-02 1.09E-01 2.45E-01
1851 5.64E-02 1.28€-01 2.79E-01 8.84E-02 1.22€-01 2.77E-H 3.04E-02 8.41E-02 2.00€-01 4.03E-02 8.70E-02 1.96E-01
1852 6.72E-02 1.44E-01 2.87E-01 8.43E-02 1.36E-01 3.17E-01 4.91E-02 1.07E-01 2.24€-01 5.10E-02 1.06E-01 2.30E-01
16563 1.19E-01 2.44€-01 §.34E-01 1.17E-01 2.46E-01 5.24E-01 8.83E-02 1.84E-01 3.84E-01 8.74E-02 1.83E-01 3.76E-01
1864 7.84E-02 1.59E-01 3.651E-01 T.70E-02 1.56E-01 - 3.40E-01 4.77€-02 9.72E-02 2.05E-01 4.58E-02 9.70E-02 2.00E-01
1955 1.34€-01 2.92E-01 6.18E-01 1.41E-01. 2.92E-1 6.07E-01 . 1.01E-01 2.05€-01 4.24E-01 9.09E-02 2.07E-01 4.35€-1
1956 1.30E-01 2.75E-01 5.67E-01 1.29€-01 2.74E-01 5.62E-01 8.91E-02 1.79E-01 3.83E-01 8.86E-02 1.83E-0% 3.84E-01
1957 2.47E-01 4.73E-M 9.88E-01 2.35E-01 4.81E-01 1.03E4+00 1.46E-01 3.20E-01 6.57€-01 1.47E-09 = 3J.17E-01 6.74E-01
1958 1.77€-M 3.72E-01 8.10E-01 1.77E-01 3.69E-01 1.71E-01 1.40E-01 2.98E-01 6.27E-01 1.36E-0¢ 3.00E-01 6.13E-01
1958 3.61E+00 7.58E400 1.52E+01 3.64E+00 7.46E+00 1.52E+0% 2.21E+00 4.67E+00  9.87E+00 2.18E+00 4.60E+00 1.01E+01
1860 8.23E+00 1.40E+01  3.54E+01 7.70E+00  1.49E+01  2.87E+00 7.66E+00 1.94E+01  2.36E+01 5.67E+00 1.35E+01  3.22E+01
1861 4.78E+00  1.14E401  2.72E+01 5.91E+00  1.14E+01  2.20E+01 5.88E+00 1.03E+01 1.51E+01 4.36E4+00  1.04E4+01  2.47E+01
1962 2.73E+00  B.51E+00  1.65E+01 3.30E+0C B.5tE+00 1.26E+01 3.36E+00 5.00E+00  1.03E+01 2.48E+00  5.92E+00  1.41E+01
1962 1.42E+00  3.38E+00  6.05E+00 1.75E+00  J.38E+00  6.52E+00 1.74E+00 3.08E+00  5.36E+00 1.26E+00  J.07E+00  7.32E+00
1964 7.80E-01 1.83E+00  4.36E+00 9.50E-01 1.83E+00 3.53E+00 0.45E-1 1.66E+00 2.91E+00 6.99E-01 1.67E+00  3.97E+00
1965 2.05E-01 4.98E-01 1.46€+00 2.63€E-01 4.80E-01 9.42E.01 2.82E-01 4.42E-01 7.75E-01 1.86E-01 4.44E.01 1.06E+00
1968 6.68E-02 1.59E-01 3.78E-01 8.23E-02 1.59E-01 3.06E-01 8.19E-02 1.44E-01 2.52-01 6.08E-02 1.44E-01 3.44E-01
1967 1.03E-02 2.44E-02 5.82E-02 1.27€-02 2.44E-02 4.71E-02 1.26E-02 2.21€-02 3.87E-02 9.32E-03 2.22€-02 5.29E-02
1968 1.20E-02 2.85E-02 8.79€-02 1.48E-02 2.85E-02 5.50E-02 1.47E-02 2.58E-02 4.62E-02 1.08E-02 2.50E-02 6.17E-02
1969 2.39E-02 5.70E-02 1.36E-01 2.95€-02 5.T0E-02 1.10E-01 2.94E-02 5.15€-02 9.04E-02 2.17E-02 5.18E-02 1.23€-01
1970 8.54E-03 2.04E-02 4.85E-02 1.08E-02 2.04E-02 3.93E-02 - 1.05E-02 1.84E-02 3.23E-02 7.76E-03 1.85E-02 4.41E-02
1971 4.19E-02 8.99€-02 2.38E-01 6.84E-02 1.00E-01 1.47E-01 4.20E-02 7.36E-02 1.20E-1 3.11E-02 7.40E-02 1.76E-01
1972 1.24E-02 2,96€-02 7.05E-02 2.03E-02 2.97E-02 4.36E-02 1.26€-02 2,21E-02 3.87€-02 9.326-03 2.22€-02  5.20E-02
1973 7.78E-03 1.85E-02 4.41E-02 $.27€-02 1.86E-02 2.72E-02 1.05E-02 1.84E-02 3.23E-02 7.76E-03 1.85€-02 4.41E-02
1974 2.02E-03 4.81E-03 1.15E-02 3.29E-03 4.082E-03 7.08E-03 6.51E-03 1.14E-02 2.00E-02 4.81E-02 1.15E-02 2.73E-02
19756 2.02E-03 4.81E-03 1.15E-02 3.29E-03 4.82E-03 7.06E-03 3.90€E-03 7.00E-03 1.23E-02 2.95€-02 7.03€-03 t.68E-02
1976 2.176-03 5.18E-03 1.23E-02 3.55E-03 6.19E-03 7.61E-03 3.15E-03 §.52E-03 9.89E-03 2.33E-03 5.56€-03 1.32€-02
1977 2.33E-03 5.55E-03 1.32E-02 3.80E-03 5.66E-03 8.16E-03 3.98E-03 7.00E-03 1.23E-02 2.95€-09 T.03€-03 1.68E-02 -
1978 1.32E-02 3.18E-02 7.49E-02 2.16E-02 3.18E-02 4.62€-02 1.63E-02  2.69E-02 4.71E-02 1.13€-02 2.70E-02 6.44E-02
1979 1.24E-03 2.96E-03 7.05E-03 2.03€E-03 2.87E-03 4.35E-03 2.31E-03 4.05E-03 7.10E-03 1.71E-03 4.07E-03 9.70E-03
1980 2.84E-03 6.26E-03 1.50E-02 4.30E-03 €.1E-03 9.24E-03 2.94E-02 5.86E-03 1.09E-02 2.38E-03 5.72E-03 1.38E-02
1981 7.14E-04 1.44E-03 2.88E-03 7.24E-04 1.46E-03 2.87E-03 5.04E-04 6.85E-04 1.86E-03 4.89E-04 1.1E-03 1.98E-03
1982 6.75E-04 1.35E-03 2.63E-03 8.71E-04 1.34E-03 2.70E-03 4,08E-04 ©.81E-04 1.93€-03 4.83E-04 9.73E-04 1.91E-03
1983 9.03E-04 1.76€E-03 3.52E-03 9.21E-04 t.75E-03 3.45E-03 6.05E-04 1.21E-03 2.43E-03 8.04E-04 1.22€-03 2.42E-03
1984 6.20E-04 1.83E-03 3.24E-03 8.30E-04 1.84E-03 9.20E-03 5.58E-04 1.11E-03 2.24E-03 §.50E-04 1.16E-03 2.156-03
1985 3.81E-05 7.44E-05 1.43E-04 3.80E-05 7.98E-05 1.42E-04 3.81E-05 7.32E-05 1.42E-04 3.85€-05 7.40E-05 1.42E-04
1986 2.03E-12 4.11E-12 1.82E-12 2.07E-12 4.07€-12 7.97E-12 2.46E-12 4.08E-12 7.94E-12 2.10E-12 4.07€-12 7.89E-12
1987 2.09E-12 4.08E-12 7.85E-12 2.07E-12 4.06E-12 7.77E-12 2.11E-12 4.05E-12 7.93E-12 2.12E-12 4.01E-12 7.92E-12
1988 2.10E-12 4.05E-12 8.02E-12 2.10E-12 4.03E-12 8.07E-12 2.10E-12 4.08E-12 7.78E-12 2.08E-12 4.09E-12 7.96E-12
1988 2.09E-12 3.99E-12 8.07E-12 2.09E-12 4.09E-12 7.91E-12 2.09E-12 4.10E-12 7.78E-12 2.12E-12 4.03E-12 8.0tE-12
1990 2.09E-12 4.05E-12 7.99E-12 2,12E-12 4.11E-12 8.03E-12 2.00E-12 4.10E-12 7.99E-12 2.07€-12 4.04E-12 7.80E-12

1991 2.03E-12 = 4.06E-12 7.84E-12 2.11E-12  4.04E-12 7.99E-12 2.03E-12__ 4.089E.12 7.87E-12 2.09E-12 4.08E-12 8.13E-12
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Table 8B4  Annual average concentration of *°Go In water (Bq L") used In the assessment, with all uncertainties and adjustments.
CAM 20.5 CRM 14 CAM 3.5 CRMO
2.5% 50% 97.6% 2.5% 50% 97.6% 2.5% 50% 97.5% 2.5% 50% 97.5%

1044 0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00 0.00E+0G0 0.00E+00  D.00E+00 0.00E+00  0.00E+00  0.00E+00
1946 0.00E+00  0.00E+00  0.00E+00 0.006+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.GOE+00 C.00E+00  0.00E+00  0.00E+00
1046 0.00E+00  0.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00 0.00E+00 O.00E+00  0.00E+00 0.00E+00  0.00E+00  0.00E+00
1947 9.30E-03  8.20E-02  5.18E-01 1.026-02  6.34E-02  4.48E-01 5.60E-03  4.44E-02  3.64E-0% 6.39E-03  4.30E-02  3.12E-01
1848 2.0§6-02  1.37E-01  7.08E-01 C1.91E-02  1.28E-01  7.33E-01 1.51E-02  7.43E-02  4.75E-01 1.32E-02  7.69E-02 ' 4.99E-01
1949 3.66E-02  2.54E-01  1.44E+00 9.98E-02  2.41E.01  1.85E+00 2.22E-02  t.64E-01  1.10E+00 2.04E-02  1.60E-01  1.27E+00
1960 8.58E-03  6.51E-02  3.41E-01 8.536-03  5.586-02  5.54E-01 §.70E-03  3.93E-02  1.84E-01 6.20E-03  3.70E-02  2.78E-0%
1951 4.31E-03  3.21E-02  2.20E-01 4.39E-03 '3.21E-02  1.72E-0t 3.19E-03  2.21E-02  1.23E-01 3.27E-03  2.04E-02  1.27E-01
1952 1.18E-02  8.74E-02  4.80E-01 1.49E-02  7.776-02  5.59E-01 9.38E-03  6.00E-02  4.18E-01 8.02E-083  5.94E-02  4.95E-01
1953 1.99E-02  1.27E-01  B8.5$E-01 1.93E-02  1.24E-01  7.51E-01 1.15E-02  0.21E-02  5.52E-01 1.18E-02  7.77E-02  5.60E-01
1954 4.16E-02  2.7E-01  1.40E+00 3.926-02  2.41E-01  1.66E+00 1.84E-02  1.268:01  7.81E-01 1.90E-02  1.25E-01  8.85E-01
1955 2.84E-02  6.0BE-02  1.20E-01 2.80E-02  6.23E-02  1.31E-01 1.96E-02  4.10E-02 6.80E-02 1.87E-02  4.05E-02  9.34E-02
1956 242E-01  4.34E-01  B.66E-01 2,02E-01  4.08E-01  8.75E-01 1.238-01  2.566-01  5.41E-01 1.21E-01  2.60E-01  5.44E-01
1957 1.78E-02  3.83E-02  7.77E-02 1.96E-02  4.266.02  9.21E-02 1.47E-02  3.08E-02  B.42E-02 1.43E-02  3.0BE-02  §51E-02
1958 3.526-02  7.83E-02  1.63E-O1 A.256-02  7.3BE-02  1.57E-01 2.74E-02  5.208-02  1.12E-01 255E-02  6.53E-02  1.10E-01
1959 S.47E-01  1.05E+00  2.20E+00 4.76E-01  1,03E+00  2.12E+00 2.98E-01  6.13E-01  1.23E+00 2.94E-01  5.86E-01  1.24E+00
1960 0.05E-02  2.16E-01  5.14E-01 11201 2,96E-01  4.46E-01 L1E-01  195E-01  3.42E.01 8.23E-02  1.96E-01  4.67E-01
1961 G.66E-02  150E-01  3.78E-01 8.238-02  1.50E-01  3.06E-01 8.196-02  1.44E-01  2.52E-D1 8.06E-02  1.44E-01  3.44E-01
1962 5.476-02  1.30E-01  3.108-01 8.756-02  1.30E-01  2.51E-01 6.726-02  +.18E-01  2.07E-0f 4.97€-02  $.18E-01  2.82E-01
1963 8.03E-02  1.81E-01  4.58E-01 9.92E-02  1.91E-01  3.69E-0t 9.67€-02  1.73E-01  3.04E-01 730802 4.74E-01  4.14E-01
1964 7.356:02  1.75E-00  4.97E-01 0.076-02  1.756-01  3.38E-01 9.03E-02  1.586-01  2.78E-01 6.68E-02  1.80E-01  3.79E-01
1965 3.93E-02 0.36E-02  2.23E-01 4.856-02  9.38E-02  1.81E-01 4.83E-02  B.4TE-02  1.49E-01 3.576-02  B.51E-02  2.00E-01
1968 8.326-02  1.51E-01  3.58E-01 7.81E:02  1.51E<01  2.90E-0 7.77E:02  1.36E-01  2.395-01 5.756-02  1.37E-01  3.26E-01
1967 2.05E-02  4.88E-02  1.16E-01 2.53€-02  4.88E-02  0.42E-02 2.52E-02  4.42E-02  7.75E-02 1.86E-02  4.44E-02  1.08E-O1
1968 4.61E-02  1.106-01  2.62E-01 5.70E-02  1.40E-01  2.12E-01 6.67€-02  9.94E-02  1.74E-0 4.19E-02  0.00E-02  2.38E-01
1068 5.98E-02  1.43E-01  3,39E-01 7.90E-02  1.43E-00  2.75E-01 7.35E-02  1.20E-01  2.26E-O0 5.44E-02  1.306-01  3.09E-01
1870 1.71E-02  4.078-02  9.70E.02 2.11E-02  4.07E-02  7.85E-02 2.10E-02  3.68€-02  6.46E-02 1.56E-02  3.70E-02  B.82E-02
1971 2.32E-03  2.22E-02  6,.20E-02 1.52E-02  2.23€-02  3.26E-02 1.68E-02  2.95E-02  5.17€-02 1.24E-02  2.06E-02  7.05E-02
1972, 2.82E-03  5.63E-03  1.11E-02 2.91E-08  5.74E-03  1.14E-02 2.18E-03  4.20E-03  B.56E-03 2.47E-03  4.25E-03  B.5BE-03
1973 2.98E-03  5.95E-03  .18E-02 3.00E-03  5.88E-03  1.18E-02 210803  4.03E-03  B.05E-03 2.05E-03  4.12E-03  8.27E-03
1974 1.546-03  3.09E-03  6.11E-03 226E-08  4.43E-03  0.89E-03 1.67E-03  3.42E-03  6.81E-03 1.73E-03  3.42E-03  7.00E-03
1875 1.49E-03  3.02E-03  5.72E-09 1.495-03  294E-03  5.80E-03 1.10E-03  2.18E-03  4.47E-03 1.11E-03  2.19E-03  4.39E-03
1876 444E.03  B.76E-03  1,86E-02 4.51€-03  8.93E-03  1.81E-02 3.16E-03  6.22E-03  1.27E-02 3.41E-03  6.23E-03  1.23E-02
1977 1.39E-03  2.78E-03  5.58E-03 1.37E-03  280E-03  545E-03 t.066-03  2.08E-03  4.11E-03 1.06E-03  2.12E-03  4.23E-03
1978 2.48E-03  5.92E-03 . 1.41E-02 4.056-03  5.04E-03  B.70E-03 2.31E-03  4.08E-03  7.0E-03 1.71£-03  4.07E-03  9.70E-03
1879 7.766-04  1.856-03  4.41E-03 1.27E-03  1.88E-03  2.72E-03 8.40E-04  147E-03  2.58E-03 6.216-04  1.4BE-03  3.53E-03
1980 3.28E-03  7.77E-03  1.B5E-02 5.32B-00  7.70E-03  1.14E-02 9.63E-03  6.99B-03  1.35E-02 2.94E-03  7.076-03  1.70E-02
1981 " 1.48E-03  3.52E-03  8.38E-03 241E-03  3.52E-03  5.16E-03 1.64E-03  3.16£03  6.10E-03 1.33E-03  3.20E-03  7.70E-03
1982 0.32E-03 ~ 2.226-02  5.20E-02 1.526-02  2.23E-02  3.26E:02 1.04E-02  2.00E-02  3.85€-02 8.30E-03  2.02E-02  4.86E-02
1983 2.48E-03  S.62E-03  1.41E-02 4.08E:03  5.94E-03  8.70E-03 2.78E-03  5.336-039  1.039E-02 224E-03  5.30E-03  1.30E-02
1984 8.28E-04  1.63E-03  3.22E-03 B.33E-04  1.63E-03  3.49E-03 5.60E-04  1.13E-03  2.34E-03 5.76E-04  1.14E-03  2.26E-03
1985 217E-03  5.18E-03  1.23E-02 3.55E-03  5.19E-03  7.61€-03 242E-03  4.66E-03  B.00E-03 1.96£-03  4.71E-03  1.14E-02
1988 3.71E-03  7.45E-03  1.51E-02 3.79E-03  7.58E-03  1.50£-02 2.57€-03  S.07E-03  9.66E-03 2476-03  4.95E-03  9.63E-03
1997 8.13E-04  1.176-03  2.33E-03 8.04E-04  1.23E-03  2.43E-03 5.19E-04  1.04E-03  2.00E-03 5.206-04  1.03E-03  2.05E-03
1988 7.626-04  1.51E-03  2.96E-03 7.61E-04  151E-03  3.056-03 4.55E-04  ©.99E-04  1.82E-03 4.506-04  D.23E-04  1.86E-03
1989 481E-08  1.15E-02  2.73E-02 7.95E-03  $.15E-02  1.69E-02 5.35E-03  1.03E-02  1.99E-02 4.34E-03  1.04E-02  2.51E-02
1990 4.50E-03  1.076-02  2.56E-02 7.34E-00  1.08E-02  1,58E-02 5.01E-03  9.666-03  1.86E-02 4.06E-03  9.76E-03  2.35E-02
1891 7.70E-04 _ 1.60E-03 _ 2.25E-03 8.01E-04 __ 1.84E-03 _ 3.16E-03 5.17E-04 _ 1.01E-03 _1.06E-03 4.89E-04  1.08E-03  1.94E-03
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Table 8.5 Annual average concentration of '*'t In water (Bq L") uged in the assesament, with all uncertainties and adjusiments.
CRM 20.5 CRM 14 CAM 3.5 CAMO
2.5% 50% 97.5% 2.6% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% _

1944 4.56E-02 3.78E-01 2.64E+00 4,39E-02 3.57E-01 2.63E+00 J.44E-02 2.94E-01 2.75E+00 3.84E-02 2.96E-01 2.43E+00
1045 4.46E-02 3.28E-01 2.69E+00 3.76E-02 3.29E-01 2.58E+00 2.80E-02 2.21E-01 1.01E+00 2 49E-02 2.40E-01 1.74E+00
1946 5.85E-02 5.82E-01 5.13E+00 8.29E-02 5.79E-01 4.52E+00 4.98E-02 | 4.25E-01 3.34E4+00 5.59E-02 4.38E-01 3.88E+00
1947 1. 71E-02 1.47E-01 1.14E+00 1.76E-02 1.49E-01 9.88E-01 1.19E-02 1.06€-01 9.37E-01 1.42E-02 1.06E-01 8.74E-01
1848 3.54E-02 2.94E-01 2.07E+00 4.26E-02 2.81E-0t 1.82E+00 2.98E-02 1.88E-01 1.21E+00 2.59E.02 1.75E-01 1.30E+00
1049 2ls0E-00  6.08E-01  1.35E400 2.03E-01  B.06E-01  1,37E+00 2.00E.01  4.48E-0f  0.G1E-01 2.01E-01  4.56E-01  0.52E-01
1950 5.91E-02 1.20E-04 2.71E-01 5.60E-02 1.25E-01 2.79E-01 4.23E-02 8.92E-02 1.96E-01 4.02E-02 8.74E-02 1.95E-01
1961 5.58E-02 1.27€-01 2.7T1E-01 5.88E-02 1.20E-01 2.79-01 3.95E-02 8.69E-02 1.86E-01 4.23E-02 8.905-02 1.88E-01
1952 8.47E-D2 1.82E-01 4.07E-01 8.36E.02 1.83E-01 3.04E-01 6.58E-02 1.43E-01 3.17E-01 8.74E-02 1.47€-01 3.01E-01
1953 1.00E-02 2.08E-02 4.33E-02 9.98E-03 2.08E-02 4.60E-02 7.42E-03 1.53E-02 3.19E-02 7.36E-03 1.53E-02 3.25E-02
1954 2.45E-02 4.96E-02 1.09E-01 2,48E-02 5.01E-02 1.03E-01 1.50E-02 2.99E-02 6.29E-02 1.52E-02 3.05E-02 6.69E-02
1955 3.028-02  6.57E-02  1.37E-0% 3.14E-02  G.62E-02  1.426-01 221602 4.76E-02  1.01E-01 2.20E-02  4.80E-02  1.01E-01
1956 1.60E-02 3.27E-02 8.94E-02 1.51E-02 3.30€-02 6.09E-02 1.07E-02 2.226-02 4.61E-02 1.04E-02 2.20E-02 4.41E-02
1957 4.53E-03 9.29E-03 1.91E-02 4.42E-03 9.22E-03 1.97E-02 2.89E-03 6.26E-03 1.29E-02 2.89E-03 6.27€-03 1.31E-02
1958 3.52E-02 7.29E-02 1.56E-01 3.43E-02 7.43E-02 1.45E-01 2.67E-02 5.73E-02 1.21E-01 2.74E-02 85.72E-02 1.48E-01
1959 3.06E-03 6.68E-03 1.38E-02 3.19E-03 6.71E-03 1.41E-02 2.03E-03 4.92E-03 9.23E-03 2.01E-03 4,23E-03 8.07E-03
1960 2.83E-02  5.80E-02  1.23E-09 282E-02  S5.87E-02  1.19E-01 1.99E-02  4.08E-02  B.60E-02 1.04E-02  4.17E-02  B.49E-02
1061 1.711E-02  3.25E-02  6.48E-02 1.64E-02  3.226-02  6.43E-02 1.086-02  2.18E-02  4.25E-02 1.096-02  2.17E-02  4.19E-02
1962 1.266-03  2.56E-03  5.17E-03 1.26E-03  2.82E-03  5.02E-03 8.88E-04  1.80E-03  3.59E-03 0.00E-04  1.82E-03  3.63E-03
1663 1.82E-03 3.81E-03 7.13E-03 1.84E-09 3.85E-03 7.30E-03 1.44E-03 2.89E-03 5.67E-03 1.45E-03 2.88E-03 5.58E-03
1964 1,606-03  3.19E-03  6.40E-03 1.63E-03  9.256-03  6.32E-08 1.07E-03  2.126-08  4.16E-03 1.056-03  2,156-03  4.09E-03
1965 B8.90E-04 1.78E-03 3.54E-03 8.93E-04 1.77E-03 3.48E-03 B.7T1E-04 1.32E-03 2.63E-03 6.88E-04 1.36E-03 2.84E-Q3
1966 1.67E€-03 3.33E-03 8.47E-03 1.64E-03 3.30E-03 8.52E-03 1.13E-03 2.21E-03 4.38E-03 $.11E-03 2.23E-03 4.37E-03
‘1987 3.22E-03 8.31E-03 1.25E-02 3.19E-03 6.42E-03 1.28E-02 2.34E-03 4.54E-03 9.10E-03 2.32E-03 4.51E-03 9.10E-03
19688 1.57E-03 3.12E-03 6.13E-02 1.57E-03 3.16€-03 6.21E-03 1.18E-03 2.41E-03 4.65E-03 1.19E-03 2.40E-03 4.60E-03
19690 3.35€-03 68.86E-03 1.38E-02 3.46E-02 6.92E-03 1.38E-02 2.25€E-03 4,40E-03 8.81E-03 2.18E-03 4.48E-03 8.67E-03
1970 1.37E-03 2.79E-03 5.48E-03 1.39E-03 2.79E-03 5.36E-03 9.84E-04 1.98E-03 4.01E-03 8.63E-04 1.95E-03 3.99E-03
1871 8.38E-08 1.61E-07 3.11E-07 8.35E-08 1.61E-07 3.11E-07 8.07E-08 1.17E-07 2.28E-07 6.08E-08 1.17E-07 2.28E-07
1972 8.64E-04 1.68E-03 3.37€-03 8.36E-04 1.69E-03 3.37E-03 8.25E€-04 1.21E-03 2.50E-03 8.17E-04 1.25E-03 2.46E-03
1973 1.48E-03 2.94E-03 5.93E-03 1.50E-03 2.80E-03 5.01E-03 1.02E-03 2.01E-03 3.97E-03 1.00E-03 2.00E-0% 4.04£-03
1974 5.00E-04 1.02E-03 2.08E-03 5.11E-04 1.03E-03 2.05E-03 3.81E-04 7.04E-04 1.60E-03 3.86E-04 7.82E-04 1.50£-03
1975 8.63E-04 1.77€-03 3.50E-03 8.69E-04 1.77€-03 3.49E-03 6.36E-04 1.26E-03 2.43E-03 6.39E-04 1.26E-03 2.54E-03
1978 1.57E-04 3.00E-04 5.92E-04 1.50E-04 3.02E-04 5.89E-04 1.09E-04 2.18E-04 4.29E-04 1.10E-04 2.23E-04 4,24E-04
1977 1.03E-04 2.045-04 4.04E-04 1.05€-04 2.05E-04 4,07€-04 7.35E-05 1.45E-04 3.05E-04 7.43E-0% 1.50E-04 2.83E-04
1978 1.47€-04 2.88E-04 5.80E-04 1.46E-04 3.00E-04 5.80E-04 1.12E-04 2.25E-04 4.53E-04 1.14E-04 2.27E-04 4.59E-04
1879 1.01E-04 2.10E-04 4,23E-04 1.08E-04 2.10E-04 4.11E-04 7.70E-08 1.52E-04 2.92E-04 7.51E-08 1.51E-04 3.02E-04
1880 1.75E-04 3.39E-04 8.63E-04 1.70E-04 3.42E-04 8.56E-04 1.37€-04 2.85E-04 5.23E-04 1.33E-04 2.62E-04 5.26E-04
1981 2.90E-04 5.93E-04 1.18E-03 3.00E-04 5.05E-04 1.17E-03 2.08E-04 4.11E-04 8.08E-04 2.06E-04 4.11E-04 8.30E-04
1882 2.03E-04 3.88E-04 8.04E-04 1.88E-04 3.B0E-04 7.75E-04 1.43E-04 2.99E-04 5.74E-04 1.4TE-04 2.90E-04 5.79E-04
1983 1.62E-05 3.17E-05 8.33E-05 1.62E-05 3.20E-05 6.09E-05 1.09E-05 2.19E-05 4,30E-05 1.11E-05 2,20E-05 4.21E-05
1984 2.11E-04 4.16E-04 8.39E-04 2.13€-04 4.11E-04 8.16E-04 1.44E-04 2.88E-04 5.77E-04 1.42E-04 2.07E-04 5.45E-04
1985 0.00E400 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
1986 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00€+00 0.00E+00
1988 0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0D  0.00E+00
1989 0.00E+00  0.00E+00  0.00E+00 0.00E+00 O0.COE+00 0,00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00  0.00E+00  0.00E+00 G.00E+00  0.008+00 0.00E+00
1991 0.00E+00  0.00E+00 _ 0.00E+00 -0.00E+00  0.00E+00  0.00E+00 0.00E+00 __ 0.00E+00  0.00E+00 0.00E+00 _ 0.00E+00  0.00E+00
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TASK 4 REPORT
Radionuclide Releases from X-10 to the Clinch River— July 1999

Appendix 6C: Summary of Annual Average Concentrations of Radionuclides
in Clinch River Shoreline Sediments Used in the Assessment

The following tables contain the annua average concentrations of radionuclidesin Clinch River shordine
sediments, with uncertainties, that were used asthe starting point of the assessment. Thetablescontainthe
2.5th, 50th, and 97.5th percentiles, corresponding to the median (central value) and 95% subjective
confidenceinterva of thedistributions describing the annua average concentrationsat CRM 20.5, CRM
14, CRM 3.5, and CRM 0. All concentrations were based on the HEC-6-R output (Sections6.11 and
6.13 and Appendix 6A). The subjective confidence intervals are intended to include all sources of
uncertainty about the true annual average concentrations.



Radionuclide Releases from X-10 to the Clinch River-
Concentrations of Radionuclidesin Shoreline Sediment

Table 6C.1 Annual average concentrations of

f 1%

Cs in shoreline sediment (Bq kg™) used in the assessment, with uncertainties and adjustments.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 5.11E+01 3.36E+02 2.36E+03 3.82E+00 2.69E+01 1.98E+02 1.12E+01 7.99E+01 5.49E+02 1.05E+01 7.24E+01 6.09E+02
1945 1.98E+02 1.25E+03 1.03E+04 1.08E+02 6.37E+02 3.52E+03 5.89E+01 5.10E+02 3.38E+03 7.57E+01 5.37E+02 4.33E+03
1946 3.16E+02 1.62E+03 1.33E+04 1.36E+02 9.66E+02 7.53E+03 1.81E+02 1.08E+03 7.11E+03 1.67E+02 1.07E+03 6.85E+03
1947 3.88E+02 2.15E+03 1.66E+04 1.77E+02 1.22E+03 7.56E+03 1.88E+02 1.12E+03 7.91E+03 1.88E+02 1.12E+03 7.58E+03
1948 1.79E+02 1.37E+03 9.57E+03 1.79E+02 1.08E+03 7.16E+03 1.64E+02 1.01E+03 6.88E+03 2.26E+02 1.77E+03 9.26E+03
1949 1.85E+02 1.15E+03 7.31E+03 1.54E+02 7.87E+02 4.37E+03 1.51E+02 8.87E+02 4.39E+03 3.68E+02 1.79E+03 9.90E+03
1950 3.47E+02 1.31E+03 6.20E+03 2.09E+02 7.56E+02 2.76E+03 1.97E+02 7.18E+02 3.05E+03 2.56E+02 1.00E+03 3.52E+03
1951 2.11E+02 9.10E+02 4.09E+03 1.19E+02 3.86E+02 1.37E+03 1.21E+02 4.46E+02 1.61E+03 1.46E+02 5.29E+02 2.22E+03
1952 1.15E+02 3.92E+02 1.80E+03 3.52E+01 1.22E+02 3.81E+02 3.92E+01 1.28E+02 4.54E+02 4.31E+01 1.48E+02 4.94E+02
1953 5.26E+01 2.00E+02 6.94E+02 1.84E+01 6.05E+01 2.09E+02 3.03E+01 9.89E+01 2.84E+02 3.22E+01 9.71E+01 3.07E+02
1954 5.14E+01 1.53E+02 4.92E+02 3.81E+01 1.19E+02 3.52E+02 3.72E+01 1.11E+02 3.46E+02 4.30E+01 1.29E+02 3.77E+02
1955 8.26E+01 2.44E+02 7.17E+02 1.05E+02 3.05E+02 9.23E+02 8.40E+01 2.53E+02 7.76E+02 1.15E+02 3.27E+02 9.82E+02
1956 1.79E+02 5.24E+02 1.68E+03 1.88E+02 5.89E+02 1.80E+03 2.69E+02 7.87E+02 2.26E+03 3.13E+02 9.64E+02 2.95E+03
1957 2.89E+02 9.01E+02 2.70E+03 3.54E+02 1.05E+03 3.28E+03 3.46E+02 1.03E+03 3.23E+03 4.23E+02 1.28E+03 3.73E+03
1958 3.77E+02 1.13E+03 3.38E+03 4.27E+02 1.24E+03 3.59E+03 2.86E+02 8.78E+02 2.54E+03 2.99E+02 9.48E+02 2.96E+03
1959 4.15E+02 1.26E+03 3.99E+03 4.68E+02 1.41E+03 4.06E+03 3.56E+02 1.07E+03 3.04E+03 3.61E+02 1.01E+03 3.08E+03
1960 3.78E+02 1.18E+03 3.40E+03 1.48E+02 4.15E+02 1.28E+03 3.73E+02 1.05E+03 3.21E+03 3.65E+02 1.02E+03 3.23E+03
1961 3.20E+02 9.76E+02 3.02E+03 1.47E+02 4.25E+02 1.27E+03 3.48E+02 1.00E+03 3.12E+03 3.07E+02 9.68E+02 2.83E+03
1962 3.20E+02 9.51E+02 2.85E+03 1.53E+02 4.55E+02 1.32E+03 2.16E+02 6.80E+02 2.07E+03 2.10E+02 6.37E+02 1.99E+03
1963 2.71E+02 7.77E+02 2.34E+03 5.08E+02 1.51E+03 4.51E+03 9.56E+01 3.18E+02 9.57E+02 1.37E+02 4.18E+02 1.27E+03
1964 2.11E+02 6.44E+02 1.80E+03 3.31E+02 9.98E+02 2.93E+03 8.93E+01 2.76E+02 8.08E+02 1.14E+02 3.51E+02 1.02E+03
1965 2.05E+02 5.82E+02 1.78E+03 4.87E+02 1.47E+03 4.21E+03 8.31E+01 2.42E+02 8.02E+02 1.11E+02 3.12E+02 9.39E+02
1966 1.81E+02 5.54E+02 1.61E+03 4.41E+02 1.26E+03 3.71E+03 7.83E+01 2.38E+02 7.43E+02 1.00E+02 3.06E+02 9.13E+02
1967 1.68E+02 5.36E+02 1.64E+03 4.07E+02 1.24E+03 3.69E+03 7.39E+01 2.30E+02 6.71E+02 9.18E+01 2.70E+02 8.29E+02
1968 1.72E+02 5.07E+02 1.63E+03 4.04E+02 1.16E+03 3.30E+03 6.55E+01 2.02E+02 6.35E+02 5.34E+01 1.60E+02 4.91E+02
1969 1.83E+02 5.30E+02 1.57E+03 3.33E+02 9.89E+02 2.97E+03 6.49E+01 1.97E+02 5.78E+02 4.73E+01 1.42E+02 4.18E+02
1970 1.85E+02 5.43E+02 1.70E+03 3.95E+02 1.23E+03 3.62E+03 6.37E+01 1.94E+02 5.72E+02 3.97E+01 1.19E+02 3.77E+02
1971 1.81E+02 5.26E+02 1.50E+03 3.73E+02 1.07E+03 3.36E+03 6.24E+01 1.75E+02 5.45E+02 3.12E+01 9.13E+01 2.69E+02
1972 1.76E+02 5.16E+02 1.47E+03 2.90E+02 8.69E+02 2.57E+03 5.78E+01 1.70E+02 5.00E+02 1.23E+01 3.65E+01 1.13E+02
1973 1.54E+02 5.21E+02 1.51E+03 3.35E+02 1.00E+03 3.20E+03 6.10E+01 1.74E+02 5.37E+02 5.74E+01 1.75E+02 5.20E+02
1974 1.57E+02 4.91E+02 1.44E+03 4.54E+02 1.33E+03 3.91E+03 5.83E+01 1.72E+02 5.45E+02 5.99E+01 1.85E+02 4.99E+02
1975 1.55E+02 4.77E+02 1.57E+03 4.36E+02 1.33E+03 4.07E+03 8.31E+01 2.49E+02 7.52E+02 6.00E+01 1.80E+02 5.26E+02
1976 1.62E+02 4.59E+02 1.48E+03 3.76E+02 1.14E+03 3.54E+03 6.64E+01 1.96E+02 5.95E+02 5.47E+01 1.66E+02 5.30E+02
1977 1.44E+02 4.72E+02 1.43E+03 3.80E+02 1.17E+03 3.50E+03 6.28E+01 1.95E+02 5.54E+02 5.03E+01 1.53E+02 4.33E+02
1978 1.54E+02 4.39E+02 1.34E+03 3.60E+02 1.02E+03 3.01E+03 6.09E+01 1.82E+02 5.44E+02 4.82E+01 1.39E+02 4.16E+02
1979 1.45E+02 4.29E+02 1.36E+03 3.02E+02 8.75E+02 2.69E+03 6.00E+01 1.83E+02 5.35E+02 4.62E+01 1.33E+02 3.99E+02
1980 1.33E+02 4.22E+02 1.29E+03 2.88E+02 8.59E+02 2.50E+03 5.85E+01 1.74E+02 5.36E+02 4.56E+01 1.32E+02 4.01E+02
1981 1.23E+02 3.66E+02 1.12E+03 2.42E+02 7.35E+02 2.31E+03 5.35E+01 1.75E+02 4.95E+02 4.39E+01 1.31E+02 3.84E+02
1982 9.42E+01 2.88E+02 8.46E+02 1.10E+02 3.31E+02 9.50E+02 4.99E+01 1.46E+02 4.38E+02 4.29E+01 1.32E+02 3.79E+02
1983 9.24E+01 2.67E+02 8.65E+02 1.07E+02 2.96E+02 9.05E+02 5.03E+01 1.48E+02 4.50E+02 4.28E+01 1.24E+02 3.68E+02
1984 8.72E+01 2.66E+02 8.09E+02 2.43E+02 7.86E+02 2.20E+03 4.33E+01 1.32E+02 4.03E+02 4.19E+01 1.17E+02 3.58E+02
1985 8.99E+01 2.54E+02 7.85E+02 2.61E+02 7.84E+02 2.28E+03 4.11E+01 1.23E+02 3.78E+02 3.90E+01 1.17E+02 3.56E+02
1986 8.67E+01 2.62E+02 7.94E+02 2.51E+02 7.61E+02 2.31E+03 3.81E+01 1.19E+02 3.52E+02 3.91E+01 1.14E+02 3.43E+02
1987 8.62E+01 2.63E+02 7.66E+02 2.36E+02 7.03E+02 2.32E+03 3.75E+01 1.10E+02 3.40E+02 3.73E+01 1.09E+02 3.40E+02
1988 8.30E+01 2.50E+02 7.25E+02 2.47E+02 7.35E+02 2.23E+03 3.49E+01 1.04E+02 3.26E+02 3.81E+01 1.10E+02 3.20E+02
1989 7.59E+01 2.44E+02 6.92E+02 2.29E+02 6.92E+02 2.22E+03 3.56E+01 1.01E+02 3.23E+02 3.43E+01 9.91E+01 2.87E+02
1990 7.99E+01 2.23E+02 7.24E+02 2.20E+02 6.29E+02 1.90E+03 3.42E+01 1.06E+02 3.28E+02 2.92E+01 8.93E+01 2.71E+02
1991 7.41E+01 2.34E+02 6.96E+02 2.14E+02 6.42E+02 1.80E+03 3.39E+01 1.00E+02 2.88E+02 2.61E+01 8.00E+01 2.49E+02

July 1999
Page 6C-4



Radionuclide Releases from X-10 to the Clinch River-
Concentrations of Radionuclidesin Shoreline Sediment

Table 6C.2 Annual average concentrations of *°Sr in shoreline sediment (Bq kg*) used in the assessment, with uncertainties and adjustments.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 4.24E-01 2.17E+00 9.91E+00 4.38E-02 2.50E-01 1.50E+00 1.37E-01 5.40E-01 2.22E+00 1.48E-01 5.93E-01 2.60E+00
1945 1.62E+00 8.19E+00 3.96E+01 8.23E-01 4.14E+00 1.93E+01 8.41E-01 3.48E+00 1.58E+01 9.61E-01 4.41E+00 2.39E+01
1946 2.00E+00 1.09E+01 5.14E+01 5.18E-01 2.81E+00 1.41E+01 1.94E+00 9.42E+00 4.13E+01 2.32E+00 9.86E+00 4.33E+01
1947 2.36E+00 1.30E+01 6.25E+01 6.02E-01 2.67E+00 1.08E+01 2.34E+00 1.30E+01 5.58E+01 2.33E+00 1.11E+01 5.38E+01
1948 1.12E+00 4.76E+00 1.93E+01 9.46E-01 4.09E+00 1.78E+01 2.05E+00 9.36E+00 3.80E+01 3.11E+00 1.41E+01 6.06E+01
1949 8.02E-01 2.96E+00 1.13E+01 1.65E+00 6.06E+00 1.89E+01 2.56E+00 9.81E+00 3.95E+01 5.34E+00 2.08E+01 7.34E+01
1950 3.09E+00 9.60E+00 2.89E+01 3.84E+00 1.19E+01 3.82E+01 4.27E+00 1.32E+01 4.27E+01 5.59E+00 1.70E+01 5.39E+01
1951 1.51E+00 4.62E+00 1.54E+01 1.59E+00 4.96E+00 1.45E+01 2.37E+00 7.78E+00 2.47E+01 3.01E+00 9.34E+00 2.94E+01
1952 1.13E+00 3.39E+00 1.06E+01 1.37E+00 4.30E+00 1.30E+01 1.93E+00 5.68E+00 1.82E+01 2.81E+00 9.07E+00 2.66E+01
1953 2.45E+00 7.52E+00 2.16E+01 3.17E+00 9.80E+00 2.80E+01 5.61E+00 1.65E+01 5.03E+01 6.77E+00 2.06E+01 5.82E+01
1954 3.24E+00 9.73E+00 2.93E+01 4.33E+00 1.30E+01 3.82E+01 8.64E+00 2.59E+01 8.01E+01 1.09E+01 3.26E+01 1.02E+02
1955 3.16E+00 9.78E+00 2.83E+01 4.99E+00 1.54E+01 4.65E+01 1.17E+01 3.58E+01 1.01E+02 1.27E+01 3.94E+01 1.15E+02
1956 2.03E+00 6.15E+00 1.82E+01 2.35E+00 7.21E+00 2.08E+01 5.92E+00 1.75E+01 5.20E+01 6.90E+00 2.09E+01 6.07E+01
1957 1.14E+00 3.25E+00 1.03E+01 3.22E+00 9.38E+00 2.91E+01 5.25E+00 1.51E+01 4.67E+01 5.28E+00 1.71E+01 5.17E+01
1958 3.36E+00 1.01E+01 2.86E+01 5.87E+00 1.85E+01 5.44E+01 5.93E+00 1.75E+01 4.91E+01 6.99E+00 2.02E+01 6.17E+01
1959 4.34E+00 1.29E+01 4.00E+01 8.00E+00 2.42E+01 7.23E+01 8.73E+00 2.52E+01 6.93E+01 8.42E+00 2.66E+01 7.98E+01
1960 2.04E+00 6.15E+00 1.93E+01 9.35E-01 2.71E+00 8.32E+00 6.12E+00 1.81E+01 5.55E+01 5.31E+00 1.66E+01 5.05E+01
1961 6.84E-01 2.10E+00 6.35E+00 8.64E-01 2.49E+00 7.44E+00 5.09E+00 1.59E+01 4.79E+01 5.02E+00 1.52E+01 4.56E+01
1962 6.42E-01 1.95E+00 5.96E+00 9.14E-01 2.65E+00 8.00E+00 2.51E+00 7.21E+00 2.16E+01 2.42E+00 7.24E+00 2.06E+01
1963 1.01E+00 2.99E+00 8.99E+00 4.18E+00 1.17E+01 3.59E+01 7.20E-01 2.13E+00 6.45E+00 1.18E+00 3.55E+00 1.00E+01
1964 9.00E-01 2.74E+00 8.21E+00 2.55E+00 7.86E+00 2.35E+01 6.13E-01 1.83E+00 5.36E+00 9.46E-01 2.84E+00 8.59E+00
1965 8.30E-01 2.47E+00 7.29E+00 3.69E+00 1.14E+01 3.35E+01 5.57E-01 1.61E+00 4.63E+00 7.74E-01 2.31E+00 6.99E+00
1966 8.45E-01 2.43E+00 7.32E+00 2.44E+00 7.04E+00 2.12E+01 4.57E-01 1.35E+00 4.03E+00 6.77E-01 1.97E+00 5.78E+00
1967 7.88E-01 2.27E+00 6.61E+00 2.88E+00 8.01E+00 2.27E+01 4.19E-01 1.19E+00 3.43E+00 5.78E-01 1.72E+00 4.99E+00
1968 7.00E-01 2.03E+00 5.66E+00 2.11E+00 6.20E+00 1.81E+01 2.73E-01 8.24E-01 2.37E+00 2.61E-01 7.67E-01 2.33E+00
1969 5.74E-01 1.69E+00 5.07E+00 1.57E+00 4.75E+00 1.38E+01 4.14E-01 1.17E+00 3.32E+00 3.11E-01 8.82E-01 2.61E+00
1970 5.40E-01 1.49E+00 4.67E+00 3.28E+00 9.77E+00 2.93E+01 4.17E-01 1.22E+00 3.64E+00 2.53E-01 7.47E-01 2.07E+00
1971 4.94E-01 1.47E+00 4.52E+00 2.60E+00 7.63E+00 2.42E+01 3.98E-01 1.11E+00 3.21E+00 1.97E-01 5.54E-01 1.60E+00
1972 5.05E-01 1.45E+00 4.54E+00 1.52E+00 4.50E+00 1.32E+01 3.76E-01 1.10E+00 3.12E+00 7.68E-02 2.19E-01 6.55E-01
1973 4.81E-01 1.36E+00 4.47E+00 2.90E+00 8.58E+00 2.52E+01 3.98E-01 1.13E+00 3.26E+00 3.33E-01 9.43E-01 2.76E+00
1974 4.70E-01 1.43E+00 4.03E+00 5.19E+00 1.61E+01 4.91E+01 3.29E-01 9.41E-01 2.81E+00 3.51E-01 1.01E+00 2.96E+00
1975 4.86E-01 1.38E+00 4.02E+00 5.10E+00 1.60E+01 4.52E+01 7.14E-01 2.04E+00 5.93E+00 3.31E-01 9.53E-01 2.79E+00
1976 4.51E-01 1.32E+00 4.14E+00 3.31E+00 1.01E+01 3.01E+01 4.77E-01 1.36E+00 3.96E+00 3.12E-01 9.27E-01 2.69E+00
1977 4.50E-01 1.28E+00 3.67E+00 3.98E+00 1.15E+01 3.27E+01 4.06E-01 1.14E+00 3.45E+00 2.65E-01 7.95E-01 2.25E+00
1978 4.30E-01 1.25E+00 3.86E+00 2.56E+00 7.81E+00 2.36E+01 3.95E-01 1.14E+00 3.40E+00 2.42E-01 6.95E-01 2.01E+00
1979 4.24E-01 1.26E+00 3.78E+00 1.03E+00 2.94E+00 9.14E+00 3.83E-01 1.06E+00 3.16E+00 2.42E-01 7.13E-01 1.98E+00
1980 4.10E-01 1.23E+00 3.54E+00 9.38E-01 2.74E+00 8.46E+00 3.32E-01 9.82E-01 2.79E+00 2.36E-01 6.68E-01 1.97E+00
1981 5.18E-01 1.45E+00 4.42E+00 7.28E-01 2.08E+00 6.22E+00 3.06E-01 8.91E-01 2.56E+00 2.30E-01 6.66E-01 1.98E+00
1982 6.84E-01 2.04E+00 5.78E+00 7.13E-01 2.05E+00 6.33E+00 1.31E-01 3.67E-01 1.03E+00 2.22E-01 6.30E-01 1.76E+00
1983 6.53E-01 1.96E+00 5.44E+00 6.51E-01 1.87E+00 5.93E+00 8.97E-02 2.61E-01 7.54E-01 2.14E-01 6.14E-01 1.86E+00
1984 6.37E-01 1.93E+00 5.38E+00 5.03E+00 1.49E+01 4.70E+01 2.72E-01 7.79E-01 2.20E+00 2.59E-01 7.54E-01 2.12E+00
1985 6.41E-01 1.89E+00 5.33E+00 5.06E+00 1.56E+01 4.82E+01 2.75E-01 7.58E-01 2.28E+00 2.66E-01 7.75E-01 2.24E+00
1986 6.08E-01 1.81E+00 5.28E+00 5.01E+00 1.50E+01 4.45E+01 2.30E-01 6.59E-01 1.95E+00 2.64E-01 7.92E-01 2.26E+00
1987 6.03E-01 1.71E+00 5.09E+00 4.90E+00 1.42E+01 4.15E+01 1.88E-01 5.55E-01 1.62E+00 2.67E-01 7.30E-01 2.17E+00
1988 5.91E-01 1.69E+00 4.72E+00 4.55E+00 1.33E+01 4.15E+01 1.51E-01 4.24E-01 1.24E+00 2.54E-01 7.30E-01 2.15E+00
1989 5.38E-01 1.58E+00 4.63E+00 3.90E+00 1.19E+01 3.57E+01 1.73E-01 5.03E-01 1.56E+00 2.51E-01 7.14E-01 2.03E+00
1990 5.05E-01 1.54E+00 4.53E+00 3.15E+00 9.06E+00 3.12E+01 2.03E-01 5.96E-01 1.81E+00 2.44E-01 7.18E-01 1.99E+00
1991 5.00E-01 1.45E+00 4.41E+00 2.45E+00 7.42E+00 2.27E+01 2.08E-01 5.86E-01 1.73E+00 1.78E-01 5.12E-01 1.50E+00
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Radionuclide Releases from X-10 to the Clinch River-
Concentrations of Radionuclidesin Shoreline Sediment

Table 6C.3 Annual average concentrations of

£ 109

Ru in shoreline sediment (Bqg kg™) used in the assessment, with uncertainties and adjustments.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 6.80E-01 3.46E+00 1.42E+01 9.47E-02 4.09E-01 1.75E+00 2.82E-01 1.23E+00 5.57E+00 2.59E-01 1.34E+00 5.79E+00
1945 1.99E+00 1.09E+01 4.94E+01 1.54E+00 7.13E+00 3.27E+01 1.12E+00 5.33E+00 2.79E+01 1.39E+00 6.42E+00 3.52E+01
1946 2.56E+00 1.19E+01 5.95E+01 1.21E+00 6.62E+00 3.18E+01 2.36E+00 1.39E+01 6.48E+01 3.60E+00 1.51E+01 6.69E+01
1947 2.56E+00 1.13E+01 6.03E+01 1.20E+00 4.92E+00 2.24E+01 3.73E+00 1.82E+01 8.19E+01 2.91E+00 1.26E+01 5.55E+01
1948 9.19E-01 3.99E+00 2.11E+01 8.87E-01 4.67E+00 1.92E+01 1.58E+00 7.84E+00 3.44E+01 2.76E+00 1.14E+01 5.44E+01
1949 1.05E+00 3.76E+00 1.33E+01 3.11E+00 1.07E+01 3.36E+01 3.23E+00 1.09E+01 3.41E+01 5.90E+00 2.16E+01 6.77E+01
1950 3.74E+00 1.22E+01 3.74E+01 5.81E+00 1.80E+01 6.13E+01 5.97E+00 1.82E+01 5.91E+01 7.69E+00 2.39E+01 7.00E+01
1951 1.41E+00 4.40E+00 1.37E+01 2.44E+00 7.11E+00 2.36E+01 2.47E+00 7.35E+00 2.15E+01 3.29E+00 1.01E+01 3.19E+01
1952 9.45E-01 2.86E+00 8.71E+00 1.39E+00 4.10E+00 1.31E+01 1.66E+00 5.32E+00 1.68E+01 2.40E+00 7.49E+00 2.17E+01
1953 1.29E+00 3.88E+00 1.15E+01 1.93E+00 5.57E+00 1.68E+01 3.39E+00 9.84E+00 3.12E+01 4.13E+00 1.22E+01 3.73E+01
1954 1.41E+00 4.28E+00 1.30E+01 1.61E+00 4.89E+00 1.48E+01 3.06E+00 8.71E+00 2.58E+01 3.76E+00 1.16E+01 3.33E+01
1955 1.42E+00 4.22E+00 1.22E+01 2.19E+00 6.51E+00 2.03E+01 3.41E+00 9.74E+00 2.91E+01 4.12E+00 1.29E+01 3.86E+01
1956 1.45E+00 4.39E+00 1.33E+01 2.30E+00 6.90E+00 2.05E+01 3.73E+00 1.12E+01 3.43E+01 4.96E+00 1.49E+01 4.60E+01
1957 1.03E+00 3.14E+00 9.75E+00 3.12E+00 9.53E+00 2.81E+01 4.28E+00 1.24E+01 3.71E+01 4.72E+00 1.44E+01 4.67E+01
1958 3.04E+00 9.70E+00 2.87E+01 6.61E+00 1.92E+01 6.20E+01 6.14E+00 1.85E+01 5.51E+01 6.32E+00 2.05E+01 6.33E+01
1959 5.81E+00 1.74E+01 5.28E+01 3.83E+01 1.11E+02 3.43E+02 3.22E+01 9.92E+01 3.16E+02 3.00E+01 9.16E+01 2.80E+02
1960 4.12E+00 1.24E+01 3.80E+01 8.30E+01 2.41E+02 7.77E+02 1.42E+02 4.08E+02 1.28E+03 1.39E+02 4.13E+02 1.24E+03
1961 1.78E+01 5.27E+01 1.64E+02 1.58E+02 4.89E+02 1.46E+03 2.25E+02 6.69E+02 1.98E+03 2.12E+02 6.17E+02 1.83E+03
1962 8.94E+00 2.83E+01 8.50E+01 1.30E+02 3.84E+02 1.14E+03 2.03E+02 5.56E+02 1.64E+03 2.12E+02 6.21E+02 1.83E+03
1963 5.55E+01 1.56E+02 4.37E+02 6.49E+01 1.93E+02 5.61E+02 1.39E+02 4.00E+02 1.15E+03 1.39E+02 4.04E+02 1.16E+03
1964 3.77E+01 1.06E+02 3.24E+02 1.93E+01 5.57E+01 1.62E+02 7.04E+01 1.96E+02 5.67E+02 7.79E+01 2.21E+02 6.52E+02
1965 2.49E+01 7.20E+01 2.01E+02 3.52E+01 1.01E+02 2.87E+02 3.57E+01 1.01E+02 2.90E+02 4.26E+01 1.21E+02 3.47E+02
1966 1.52E+01 4.45E+01 1.30E+02 1.83E+01 5.13E+01 1.57E+02 1.85E+01 5.48E+01 1.55E+02 2.13E+01 6.00E+01 1.68E+02
1967 8.18E+00 2.28E+01 6.45E+01 9.17E+00 2.71E+01 7.46E+01 8.87E+00 2.56E+01 7.52E+01 9.91E+00 3.06E+01 8.24E+01
1968 3.78E+00 1.09E+01 3.19E+01 4.93E+00 1.43E+01 4.10E+01 4.03E+00 1.17E+01 3.45E+01 3.24E+00 9.14E+00 2.68E+01
1969 1.88E+00 5.30E+00 1.59E+01 2.22E+00 6.18E+00 1.84E+01 1.87E+00 5.44E+00 1.57E+01 1.24E+00 3.53E+00 1.05E+01
1970 9.06E-01 2.58E+00 7.51E+00 1.49E+00 4.30E+00 1.24E+01 9.93E-01 2.88E+00 8.46E+00 6.02E-01 1.66E+00 4.83E+00
1971 4.52E-01 1.25E+00 3.68E+00 6.78E-01 2.00E+00 5.76E+00 4.83E-01 1.43E+00 4.21E+00 2.44E-01 6.55E-01 1.91E+00
1972 2.27E-01 6.49E-01 1.93E+00 2.69E-01 8.01E-01 2.19E+00 2.25E-01 6.69E-01 1.92E+00 4.57E-02 1.28E-01 3.81E-01
1973 1.17E-01 3.36E-01 9.31E-01 1.78E-01 5.06E-01 1.54E+00 1.10E-01 3.30E-01 9.53E-01 9.14E-02 2.59E-01 7.56E-01
1974 5.76E-02 1.67E-01 4.79E-01 3.10E-02 8.90E-02 2.70E-01 6.23E-02 1.79E-01 5.49E-01 4.75E-02 1.50E-01 4.55E-01
1975 3.11E-02 9.34E-02 2.75E-01 0.00E+00 0.00E+00 0.00E+00 4.43E-02 1.29E-01 3.67E-01 2.76E-02 7.78E-02 2.17E-01
1976 1.41E-02 4.10E-02 1.17E-01 0.00E+00 0.00E+00 0.00E+00 1.82E-02 5.40E-02 1.80E-01 1.43E-02 4.13E-02 1.14E-01
1977 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1979 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1980 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1981 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1982 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1983 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Radionuclide Releases from X-10 to the Clinch River-
Concentrations of Radionuclidesin Shoreline Sediment

Table 6C.4 Annual average concentrations of *Co in shoreline sediment (Bq kg™) used in the assessment, with uncertainties and adjustments.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1945 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1946 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1947 8.67E-01 6.82E+00 5.88E+01 1.67E-01 1.32E+00 1.09E+01 4.78E-01 3.42E+00 3.54E+01 1.33E+00 1.13E+01 9.84E+01
1948 1.92E+00 1.58E+01 1.15E+02 9.25E-01 1.11E+01 1.02E+02 1.57E+00 1.58E+01 1.18E+02 2.56E+00 2.21E+01 2.32E+02
1949 1.98E+00 1.89E+01 1.23E+02 4.30E+00 3.71E+01 2.63E+02 4.96E+00 3.83E+01 3.37E+02 1.11E+01 7.02E+01 6.99E+02
1950 8.73E+00 7.12E+01 6.13E+02 1.20E+01 8.40E+01 7.46E+02 1.06E+01 7.61E+01 6.06E+02 1.40E+01 1.05E+02 9.48E+02
1951 4.34E+00 3.72E+01 2.79E+02 4.55E+00 3.91E+01 2.84E+02 6.18E+00 5.07E+01 4.19E+02 9.26E+00 6.65E+01 6.44E+02
1952 3.18E+00 2.13E+01 1.70E+02 2.36E+00 1.97E+01 1.36E+02 2.61E+00 2.13E+01 2.27E+02 4.57E+00 3.35E+01 2.18E+02
1953 3.26E+00 2.99E+01 2.17E+02 3.93E+00 3.19E+01 2.65E+02 7.83E+00 4.88E+01 3.70E+02 7.80E+00 5.94E+01 3.90E+02
1954 4.02E+00 4.43E+01 3.47E+02 5.23E+00 4.71E+01 3.51E+02 1.02E+01 7.39E+01 6.72E+02 9.91E+00 1.02E+02 6.97E+02
1955 7.22E+00 3.15E+01 2.16E+02 9.36E+00 5.05E+01 3.11E+02 1.22E+01 9.59E+01 5.23E+02 1.55E+01 1.01E+02 5.93E+02
1956 1.35E+01 4.28E+01 1.28E+02 2.05E+01 6.16E+01 2.08E+02 3.06E+01 9.57E+01 2.96E+02 4.04E+01 1.23E+02 3.81E+02
1957 1.50E+01 5.07E+01 1.56E+02 3.87E+01 1.18E+02 3.47E+02 4.03E+01 1.20E+02 3.57E+02 4.77E+01 1.47E+02 4.73E+02
1958 1.95E+01 5.74E+01 1.82E+02 2.76E+01 8.57E+01 2.58E+02 2.14E+01 6.74E+01 1.97E+02 2.55E+01 7.62E+01 2.33E+02
1959 2.08E+01 6.52E+01 1.99E+02 6.70E+01 1.93E+02 5.67E+02 6.07E+01 1.86E+02 5.84E+02 6.16E+01 1.82E+02 5.33E+02
1960 1.62E+01 4.98E+01 1.55E+02 6.01E+01 1.70E+02 5.39E+02 1.37E+02 4.05E+02 1.26E+03 1.45E+02 4.33E+02 1.23E+03
1961 1.87E+01 5.99E+01 1.72E+02 7.53E+01 2.37E+02 6.93E+02 1.75E+02 5.26E+02 1.56E+03 1.63E+02 5.21E+02 1.44E+03
1962 1.73E+01 5.11E+01 1.53E+02 7.85E+01 2.37E+02 6.88E+02 1.12E+02 3.40E+02 1.03E+03 1.19E+02 3.47E+02 1.05E+03
1963 4.17E+01 1.23E+02 3.70E+02 1.35E+02 3.87E+02 1.20E+03 4.88E+01 1.40E+02 4.29E+02 7.23E+01 2.11E+02 6.08E+02
1964 3.02E+01 9.01E+01 2.69E+02 7.85E+01 2.27E+02 7.06E+02 4.05E+01 1.23E+02 3.72E+02 5.76E+01 1.68E+02 4.82E+02
1965 2.30E+01 6.84E+01 1.88E+02 1.05E+02 2.93E+02 9.18E+02 4.01E+01 1.18E+02 3.35E+02 5.35E+01 1.53E+02 4.35E+02
1966 2.12E+01 6.32E+01 1.82E+02 7.59E+01 2.20E+02 7.02E+02 3.51E+01 1.07E+02 2.90E+02 4.81E+01 1.37E+02 3.99E+02
1967 1.68E+01 4.92E+01 1.40E+02 6.83E+01 2.06E+02 6.17E+02 3.08E+01 9.00E+01 2.62E+02 3.96E+01 1.22E+02 3.42E+02
1968 1.32E+01 3.74E+01 1.09E+02 5.87E+01 1.64E+02 4.94E+02 2.16E+01 6.19E+01 1.76E+02 2.01E+01 5.75E+01 1.67E+02
1969 8.74E+00 2.47E+01 7.23E+01 4.24E+01 1.24E+02 3.66E+02 2.45E+01 7.11E+01 2.09E+02 1.77E+01 5.28E+01 1.52E+02
1970 7.28E+00 2.02E+01 6.04E+01 5.69E+01 1.69E+02 4.96E+02 2.22E+01 6.61E+01 1.90E+02 1.39E+01 4.05E+01 1.14E+02
1971 5.84E+00 1.72E+01 5.21E+01 4.46E+01 1.30E+02 3.73E+02 1.84E+01 5.40E+01 1.57E+02 9.15E+00 2.67E+01 7.72E+01
1972 5.23E+00 1.53E+01 4.66E+01 2.65E+01 8.20E+01 2.41E+02 1.57E+01 4.50E+01 1.29E+02 2.92E+00 9.00E+00 2.54E+01
1973 4.62E+00 1.35E+01 3.81E+01 3.67E+01 1.04E+02 3.22E+02 1.37E+01 3.92E+01 1.12E+02 1.16E+01 3.39E+01 1.00E+02
1974 4.02E+00 1.17E+01 3.49E+01 1.98E+01 5.80E+01 1.73E+02 1.08E+01 2.99E+01 8.91E+01 1.10E+01 3.16E+01 9.16E+01
1975 3.53E+00 1.04E+01 3.05E+01 9.78E+00 3.00E+01 8.38E+01 1.65E+01 4.71E+01 1.36E+02 9.35E+00 2.83E+01 8.04E+01
1976 3.05E+00 9.06E+00 2.71E+01 6.47E+00 1.88E+01 5.88E+01 9.81E+00 2.75E+01 8.05E+01 8.61E+00 2.51E+01 7.12E+01
1977 2.78E+00 7.81E+00 2.21E+01 5.87E+00 1.80E+01 5.42E+01 7.28E+00 2.09E+01 6.16E+01 6.43E+00 1.81E+01 5.39E+01
1978 2.44E+00 6.77E+00 2.01E+01 4.47E+00 1.32E+01 3.92E+01 6.36E+00 1.93E+01 5.41E+01 5.33E+00 1.44E+01 4.36E+01
1979 2.06E+00 6.04E+00 1.77E+01 2.56E+00 7.35E+00 2.34E+01 5.53E+00 1.56E+01 4.66E+01 4.51E+00 1.34E+01 3.66E+01
1980 1.83E+00 5.29E+00 1.61E+01 2.22E+00 6.41E+00 1.95E+01 4.53E+00 1.34E+01 3.96E+01 4.01E+00 1.15E+01 3.33E+01
1981 2.04E+00 6.21E+00 1.72E+01 1.64E+00 5.11E+00 1.51E+01 3.86E+00 1.11E+01 3.34E+01 3.49E+00 1.00E+01 2.93E+01
1982 2.66E+00 7.74E+00 2.18E+01 9.29E-01 2.66E+00 8.13E+00 2.05E+00 6.02E+00 1.75E+01 3.05E+00 8.66E+00 2.48E+01
1983 2.31E+00 6.82E+00 2.01E+01 6.64E-01 2.12E+00 6.14E+00 1.47E+00 4.43E+00 1.24E+01 2.62E+00 7.74E+00 2.19E+01
1984 2.08E+00 5.97E+00 1.74E+01 1.21E+00 3.91E+00 1.24E+01 2.62E+00 7.53E+00 2.15E+01 2.69E+00 7.64E+00 2.21E+01
1985 1.76E+00 5.23E+00 1.44E+01 1.12E+00 3.54E+00 1.12E+01 2.37E+00 6.96E+00 2.01E+01 2.46E+00 7.13E+00 2.10E+01
1986 1.55E+00 4.54E+00 1.28E+01 9.57E-01 3.09E+00 9.45E+00 1.88E+00 5.62E+00 1.63E+01 2.11E+00 6.40E+00 1.73E+01
1987 1.37E+00 3.96E+00 1.13E+01 8.37E-01 2.73E+00 9.04E+00 1.45E+00 4.13E+00 1.22E+01 1.92E+00 5.49E+00 1.53E+01
1988 1.18E+00 3.48E+00 9.57E+00 7.61E-01 2.43E+00 7.32E+00 1.16E+00 3.50E+00 9.89E+00 1.63E+00 4.78E+00 1.36E+01
1989 1.03E+00 2.87E+00 8.51E+00 6.88E-01 2.17E+00 6.48E+00 1.26E+00 3.66E+00 1.01E+01 1.56E+00 4.56E+00 1.35E+01
1990 8.63E-01 2.58E+00 7.19E+00 5.74E-01 1.83E+00 5.97E+00 1.31E+00 3.69E+00 1.06E+01 1.47E+00 4.20E+00 1.20E+01
1991 7.74E-01 2.29E+00 6.68E+00 4.85E-01 1.67E+00 4.66E+00 1.20E+00 3.46E+00 1.01E+01 1.06E+00 3.12E+00 8.74E+00
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Radionuclide Releases from X-10 to the Clinch River-
Concentrations of Radionuclidesin Shoreline Sediment

Table 6C.5 Annual average concentrations of

144

Ce in shoreline sediment (Bq kg™) used in the assessment, with uncertainties and adjustments.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 3.53E+00 3.98E+01 4.76E+02 3.49E-01 2.82E+00 2.50E+01 8.44E-01 4.98E+00 3.45E+01 7.39E-01 4.94E+00 2.52E+01
1945 1.04E+01 1.07E+02 1.02E+03 4.85E+00 3.63E+01 2.79E+02 4.16E+00 2.84E+01 1.76E+02 4.26E+00 3.82E+01 2.09E+02
1946 1.13E+01 1.68E+02 1.96E+03 4.30E+00 2.11E+01 9.55E+01 1.06E+01 7.49E+01 6.27E+02 1.11E+01 8.10E+01 5.69E+02
1947 1.33E+01 1.93E+02 2.82E+03 4.78E+00 2.06E+01 1.03E+02 1.18E+01 1.03E+02 9.06E+02 8.97E+00 7.32E+01 7.67E+02
1948 3.99E+00 5.04E+01 3.97E+02 3.66E+00 2.57E+01 1.53E+02 5.24E+00 4.00E+01 3.51E+02 6.57E+00 6.62E+01 5.83E+02
1949 4.04E+00 2.44E+01 1.54E+02 8.76E+00 3.38E+01 1.28E+02 7.75E+00 3.68E+01 2.00E+02 1.40E+01 7.70E+01 4.32E+02
1950 1.15E+01 5.04E+01 2.31E+02 1.27E+01 4.57E+01 1.58E+02 1.28E+01 4.30E+01 1.42E+02 1.48E+01 5.65E+01 1.98E+02
1951 4.29E+00 1.45E+01 5.05E+01 4.69E+00 1.46E+01 4.61E+01 4.84E+00 1.65E+01 5.54E+01 5.81E+00 2.03E+01 7.55E+01
1952 3.65E+00 1.30E+01 4.78E+01 9.74E+00 2.90E+01 8.59E+01 9.45E+00 2.69E+01 7.62E+01 1.35E+01 3.77E+01 1.11E+02
1953 7.08E+00 2.76E+01 8.56E+01 8.58E+00 2.67E+01 8.17E+01 1.28E+01 3.67E+01 1.02E+02 1.51E+01 4.24E+01 1.22E+02
1954 1.19E+01 3.77E+01 1.22E+02 1.60E+01 4.58E+01 1.51E+02 1.50E+01 4.41E+01 1.25E+02 1.92E+01 5.70E+01 1.80E+02
1955 4.29E+01 1.25E+02 4.35E+02 4.70E+01 1.36E+02 4.33E+02 4.34E+01 1.20E+02 3.51E+02 5.78E+01 1.70E+02 4.99E+02
1956 4.36E+01 1.42E+02 4.90E+02 4.75E+01 1.38E+02 4.02E+02 5.62E+01 1.68E+02 4.67E+02 7.11E+01 2.13E+02 6.39E+02
1957 2.31E+01 7.59E+01 2.60E+02 4.39E+01 1.37E+02 4.51E+02 4.36E+01 1.30E+02 3.66E+02 4.73E+01 1.49E+02 4.38E+02
1958 2.76E+01 8.60E+01 2.85E+02 4.72E+01 1.41E+02 4.47E+02 3.11E+01 9.05E+01 2.67E+02 3.83E+01 1.07E+02 3.27E+02
1959 3.56E+01 1.13E+02 3.63E+02 7.21E+01 2.25E+02 6.82E+02 4.85E+01 1.37E+02 4.09E+02 4.80E+01 1.45E+02 4.24E+02
1960 1.45E+01 4.51E+01 1.28E+02 3.41E+01 9.78E+01 2.77E+02 4.51E+01 1.36E+02 4.14E+02 4.55E+01 1.41E+02 4.18E+02
1961 7.33E+00 2.07E+01 5.77E+01 2.36E+01 6.46E+01 1.90E+02 3.36E+01 1.05E+02 3.29E+02 3.61E+01 1.12E+02 3.70E+02
1962 2.98E+00 8.43E+00 2.38E+01 1.11E+01 3.37E+01 9.52E+01 1.31E+01 4.73E+01 1.43E+02 1.56E+01 4.52E+01 1.42E+02
1963 3.89E+00 1.43E+01 4.92E+01 7.89E+00 2.42E+01 7.30E+01 3.50E+00 1.00E+01 3.21E+01 4.31E+00 1.48E+01 4.56E+01
1964 1.92E+00 6.82E+00 2.17E+01 3.10E+00 8.76E+00 2.61E+01 1.60E+00 4.95E+00 1.44E+01 2.19E+00 6.78E+00 2.19E+01
1965 7.85E-01 2.47E+00 8.10E+00 1.55E+00 4.65E+00 1.57E+01 9.07E-01 2.58E+00 7.77E+00 1.12E+00 3.38E+00 1.14E+01
1966 4.06E-01 1.31E+00 4.13E+00 5.68E-01 1.61E+00 4.53E+00 3.79E-01 1.14E+00 3.34E+00 4.81E-01 1.54E+00 4.57E+00
1967 1.89E-01 5.72E-01 1.80E+00 2.76E-01 7.95E-01 2.37E+00 1.71E-01 5.10E-01 1.51E+00 2.37E-01 7.97E-01 2.61E+00
1968 9.95E-02 3.15E-01 1.01E+00 1.70E-01 5.27E-01 1.92E+00 6.69E-02 1.90E-01 5.36E-01 9.90E-02 2.97E-01 9.34E-01
1969 2.60E-02 7.56E-02 2.56E-01 5.88E-02 1.67E-01 5.06E-01 6.18E-02 1.94E-01 5.77E-01 4.60E-02 1.59E-01 5.92E-01
1970 5.84E-03 1.63E-02 4.69E-02 5.16E-02 2.56E-01 1.19E+00 3.75E-02 1.16E-01 3.63E-01 1.90E-02 6.81E-02 2.52E-01
1971 2.36E-03 6.80E-03 1.92E-02 2.22E-02 1.13E-01 4.97E-01 1.94E-02 6.19E-02 1.93E-01 1.02E-02 3.42E-02 1.12E-01
1972 9.87E-04 2.78E-03 7.99E-03 1.02E-02 4.33E-02 1.60E-01 2.05E-02 6.86E-02 2.22E-01 4.62E-03 1.39E-02 4.31E-02
1973 4.01E-04 1.12E-03 3.22E-03 2.00E-02 1.20E-01 7.26E-01 1.60E-02 5.24E-02 2.03E-01 2.01E-02 5.85E-02 1.67E-01
1974 1.66E-04 4.58E-04 1.30E-03 3.81E-03 2.19E-02 1.21E-01 8.28E-03 3.02E-02 1.21E-01 9.96E-03 2.84E-02 7.97E-02
1975 6.75E-05 1.92E-04 5.40E-04 2.52E-03 1.51E-02 8.47E-02 1.13E-02 4.95E-02 2.08E-01 4.06E-03 1.16E-02 3.29E-02
1976 2.84E-05 7.82E-05 2.32E-04 1.36E-03 6.95E-03 5.01E-02 4.47E-03 1.62E-02 5.53E-02 1.65E-03 4.62E-03 1.32E-02
1977 1.15E-05 3.27E-05 9.29E-05 5.90E-04 3.89E-03 2.94E-02 9.93E-04 3.79E-03 1.21E-02 7.49E-04 2.17E-03 6.06E-03
1978 4.78E-06 1.34E-05 3.83E-05 1.58E-04 1.32E-03 9.00E-03 4.73E-04 1.64E-03 6.07E-03 3.09E-04 9.36E-04 2.76E-03
1979 1.95E-06 5.54E-06 1.58E-05 2.45E-05 9.99E-05 3.85E-04 1.88E-04 6.47E-04 2.29E-03 1.26E-04 3.68E-04 1.12E-03
1980 8.14E-07 2.30E-06 6.66E-06 8.93E-06 3.55E-05 1.31E-04 7.85E-05 2.44E-04 8.14E-04 5.26E-05 1.51E-04 4.47E-04
1981 1.41E-06 5.01E-06 2.03E-05 2.58E-06 7.45E-06 2.12E-05 2.75E-05 9.31E-05 2.87E-04 2.09E-05 6.40E-05 1.94E-04
1982 1.42E-06 6.83E-06 3.35E-05 7.91E-07 2.48E-06 7.71E-06 6.68E-06 1.89E-05 5.36E-05 8.81E-06 2.48E-05 7.82E-05
1983 6.14E-07 2.98E-06 1.30E-05 2.76E-07 8.34E-07 2.49E-06 1.47E-06 4.24E-06 1.17E-05 3.54E-06 1.05E-05 3.34E-05
1984 2.80E-07 1.13E-06 5.09E-06 9.21E-08 6.25E-07 4.47E-06 1.13E-06 3.89E-06 1.35E-05 1.73E-06 5.75E-06 1.97E-05
1985 1.01E-07 5.01E-07 2.18E-06 4.11E-08 2.90E-07 2.39E-06 5.46E-07 1.89E-06 6.12E-06 7.72E-07 2.83E-06 1.07E-05
1986 4.55E-08 2.01E-07 9.67E-07 1.90E-08 1.27E-07 8.67E-07 2.05E-07 7.14E-07 2.10E-06 3.46E-07 1.19E-06 3.91E-06
1987 1.85E-08 8.03E-08 3.71E-07 6.20E-09 4.94E-08 3.37E-07 7.34E-08 2.30E-07 7.32E-07 1.39E-07 4.86E-07 1.68E-06
1988 7.13E-09 3.36E-08 1.54E-07 2.83E-09 2.04E-08 1.20E-07 2.84E-08 7.89E-08 2.29E-07 5.55E-08 1.91E-07 6.78E-07
1989 3.03E-09 1.25E-08 5.79E-08 1.11E-09 7.33E-09 5.06E-08 1.02E-08 3.04E-08 9.02E-08 2.06E-08 6.94E-08 2.53E-07
1990 1.28E-09 5.08E-09 2.19E-08 3.29E-10 2.38E-09 1.52E-08 4.33E-09 1.41E-08 4.75E-08 5.89E-09 2.37E-08 8.41E-08
1991 7.06E-10 2.82E-09 1.08E-08 1.42E-10 9.63E-10 5.84E-09 2.27E-09 6.82E-09 2.24E-08 2.62E-09 7.82E-09 2.62E-08
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Radionuclide Releases from X-10 to the Clinch River-
Concentrations of Radionuclidesin Shoreline Sediment

Table 6C.6 Annual average concentrations of **Nb in shoreline sediment (Bq kg™) used in the assessment, with uncertainties and adjustments.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 7.31E-02 2.07E+00 6.47E+01 8.38E-03 2.15E-01 5.07E+00 8.66E-03 2.19E-01 8.25E+00 8.40E-03 2.57E-01 7.10E+00
1945 2.23E-01 3.75E+00 9.76E+01 6.73E-02 2.24E+00 5.88E+01 4.66E-02 9.33E-01 3.41E+01 4.67E-02 1.43E+00 3.02E+01
1946 1.81E-01 4.80E+00 1.02E+02 2.91E-02 9.00E-01 2.56E+01 2.31E-01 6.14E+00 1.67E+02 2.57E-01 8.34E+00 2.24E+02
1947 9.83E-02 2.77E+00 6.63E+01 1.86E-02 6.02E-01 1.72E+01 2.56E-01 7.16E+00 2.06E+02 6.86E-02 1.74E+00 6.09E+01
1948 6.17E-02 1.48E+00 3.85E+01 3.86E-02 1.01E+00 3.05E+01 2.17E-02 5.02E-01 9.11E+00 3.28E-02 8.99E-01 1.98E+01
1949 4.82E-02 3.72E-01 3.54E+00 1.80E-01 1.89E+00 2.39E+01 1.31E-01 7.49E-01 4.53E+00 1.86E-01 1.38E+00 8.67E+00
1950 1.47E-01 5.46E-01 2.09E+00 2.29E-01 1.05E+00 4.00E+00 3.29E-01 1.43E+00 6.34E+00 5.82E-01 2.65E+00 1.09E+01
1951 3.13E-02 1.45E-01 6.45E-01 2.22E-01 1.14E+00 6.13E+00 9.66E-02 4.34E-01 2.08E+00 1.43E-01 7.28E-01 3.05E+00
1952 6.43E-02 2.55E-01 1.14E+00 1.78E-01 7.84E-01 3.06E+00 2.88E-01 1.25E+00 6.31E+00 2.11E-01 8.85E-01 3.95E+00
1953 4.62E-02 1.65E-01 7.41E-01 5.42E-02 2.20E-01 8.95E-01 5.91E-02 2.39E-01 1.03E+00 8.36E-02 3.50E-01 1.35E+00
1954 5.84E-02 2.34E-01 8.55E-01 1.15E-01 4.82E-01 2.36E+00 6.81E-02 2.60E-01 9.92E-01 9.54E-02 3.65E-01 1.35E+00
1955 7.01E-02 3.06E-01 1.24E+00 1.31E-01 5.35E-01 2.21E+00 6.85E-02 2.75E-01 1.24E+00 1.12E-01 4.52E-01 1.74E+00
1956 1.10E-01 4.56E-01 1.61E+00 1.99E-01 8.84E-01 3.35E+00 2.08E-01 9.41E-01 4.22E+00 3.14E-01 1.39E+00 5.84E+00
1957 5.93E-02 2.32E-01 9.21E-01 1.65E-01 8.20E-01 3.67E+00 1.21E-01 4.90E-01 2.02E+00 1.11E-01 4.40E-01 2.03E+00
1958 6.86E-02 2.37E-01 9.33E-01 1.81E-01 8.01E-01 3.53E+00 1.30E-01 6.27E-01 2.67E+00 1.20E-01 5.78E-01 2.47E+00
1959 3.07E-02 1.16E-01 4.77E-01 4.26E-01 1.98E+00 8.25E+00 1.91E-01 9.13E-01 3.30E+00 2.22E-01 1.03E+00 4.75E+00
1960 5.47E-03 2.41E-02 1.14E-01 6.31E-01 3.02E+00 1.26E+01 2.99E-01 1.33E+00 5.52E+00 2.90E-01 1.29E+00 5.07E+00
1961 2.26E-02 1.13E-01 6.72E-01 8.83E-01 3.85E+00 1.50E+01 3.89E-01 1.49E+00 5.60E+00 4.75E-01 1.85E+00 6.51E+00
1962 9.40E-04 3.23E-03 1.24E-02 1.86E-01 7.98E-01 2.90E+00 2.95E-01 1.36E+00 5.25E+00 4.57E-01 1.86E+00 7.08E+00
1963 1.60E-02 5.67E-02 1.98E-01 2.62E-02 9.59E-02 4.01E-01 4.71E-02 2.29E-01 9.12E-01 2.41E-02 1.15E-01 4.99E-01
1964 2.95E-04 8.87E-04 2.91E-03 3.38E-04 1.25E-03 4.81E-03 6.43E-04 2.44E-03 8.78E-03 8.58E-04 3.91E-03 1.49E-02
1965 6.06E-04 2.00E-03 6.32E-03 2.59E-04 7.85E-04 2.68E-03 1.50E-04 5.95E-04 2.50E-03 2.31E-04 1.05E-03 5.45E-03
1966 5.82E-04 1.91E-03 6.28E-03 1.89E-04 6.93E-04 2.42E-03 3.22E-04 1.34E-03 5.14E-03 7.79E-04 3.79E-03 1.55E-02
1967 6.60E-04 2.01E-03 6.68E-03 3.27E-04 1.10E-03 4.11E-03 5.27E-04 2.01E-03 8.31E-03 1.97E-03 8.39E-03 3.95E-02
1968 4.85E-04 1.59E-03 4.85E-03 5.67E-04 1.91E-03 6.30E-03 3.56E-04 1.57E-03 5.55E-03 1.06E-03 5.16E-03 2.11E-02
1969 2.41E-04 7.20E-04 2.26E-03 3.74E-05 1.46E-04 6.02E-04 2.22E-04 8.49E-04 3.03E-03 1.75E-04 6.19E-04 2.18E-03
1970 2.70E-06 9.47E-06 3.49E-05 5.33E-05 1.85E-04 7.21E-04 8.43E-05 2.90E-04 9.34E-04 1.39E-05 4.74E-05 1.62E-04
1971 0.00E+00 0.00E+00 0.00E+00 4.44E-06 1.52E-05 5.30E-05 5.89E-06 2.31E-05 9.22E-05 1.74E-05 6.98E-05 2.88E-04
1972 0.00E+00 0.00E+00 0.00E+00 6.12E-06 2.20E-05 7.61E-05 4.55E-05 2.13E-04 9.59E-04 3.63E-05 1.91E-04 9.39E-04
1973 0.00E+00 0.00E+00 0.00E+00 2.64E-05 9.17E-05 3.47E-04 2.59E-05 8.92E-05 3.42E-04 1.82E-05 6.75E-05 2.59E-04
1974 0.00E+00 0.00E+00 0.00E+00 1.72E-06 6.23E-06 2.51E-05 7.54E-06 3.28E-05 1.38E-04 0.00E+00 0.00E+00 0.00E+00
1975 0.00E+00 0.00E+00 0.00E+00 2.44E-05 2.02E-04 1.97E-03 1.01E-04 7.44E-04 5.01E-03 0.00E+00 0.00E+00 0.00E+00
1976 0.00E+00 0.00E+00 0.00E+00 1.16E-06 1.20E-05 1.18E-04 5.50E-06 3.69E-05 2.99E-04 0.00E+00 0.00E+00 0.00E+00
1977 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1979 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1980 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1981 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1982 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1983 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

July 1999
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Table 6C.7 Annual average concentrations of **Zr in shoreline sediment (Bq kg™) used in the assessment, with uncertainties and adjustments.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 2.02E+00 2.42E+01 3.81E+02 1.63E-01 1.76E+00 1.52E+01 3.91E-01 2.51E+00 1.85E+01 2.89E-01 2.27E+00 1.65E+01
1945 3.10E+00 5.12E+01 4.86E+02 2.02E+00 1.78E+01 1.43E+02 1.38E+00 1.02E+01 9.64E+01 1.05E+00 1.10E+01 1.00E+02
1946 4.69E+00 5.87E+01 8.27E+02 8.15E-01 6.36E+00 4.77E+01 4.74E+00 4.01E+01 3.00E+02 4.66E+00 3.98E+01 2.88E+02
1947 3.04E+00 4.97E+01 6.30E+02 6.94E-01 3.99E+00 2.02E+01 6.14E+00 4.97E+01 5.31E+02 2.06E+00 1.68E+01 1.39E+02
1948 1.30E+00 1.00E+01 6.53E+01 1.04E+00 5.98E+00 4.70E+01 6.40E-01 6.45E+00 5.51E+01 1.07E+00 1.13E+01 9.08E+01
1949 1.93E+00 1.16E+01 7.36E+01 5.76E+00 3.13E+01 1.47E+02 5.17E+00 2.44E+01 1.32E+02 6.13E+00 3.68E+01 2.31E+02
1950 1.77E+00 1.45E+01 9.46E+01 3.60E+00 1.76E+01 1.10E+02 4.17E+00 2.00E+01 9.15E+01 6.43E+00 3.12E+01 2.07E+02
1951 1.74E-01 1.08E+00 5.79E+00 6.65E-01 3.44E+00 1.41E+01 4.73E-01 1.96E+00 1.09E+01 6.15E-01 3.02E+00 1.61E+01
1952 3.80E-01 2.04E+00 1.08E+01 1.20E+00 4.84E+00 1.99E+01 1.32E+00 4.48E+00 1.75E+01 1.34E+00 5.25E+00 2.77E+01
1953 4.20E-01 2.15E+00 1.08E+01 6.41E-01 3.07E+00 1.20E+01 7.45E-01 3.33E+00 1.36E+01 1.00E+00 4.31E+00 1.86E+01
1954 4.82E-01 2.22E+00 1.07E+01 9.22E-01 4.23E+00 2.04E+01 8.04E-01 3.48E+00 1.59E+01 1.04E+00 4.74E+00 2.09E+01
1955 3.71E-01 1.61E+00 8.14E+00 8.19E-01 3.65E+00 1.81E+01 6.06E-01 2.81E+00 1.29E+01 8.39E-01 4.14E+00 2.13E+01
1956 4.82E-01 2.20E+00 1.01E+01 7.79E-01 3.38E+00 1.63E+01 1.09E+00 3.34E+00 1.37E+01 1.20E+00 4.71E+00 1.87E+01
1957 6.48E-01 2.83E+00 1.45E+01 1.40E+00 6.40E+00 3.16E+01 1.23E+00 4.93E+00 2.11E+01 1.08E+00 5.10E+00 2.25E+01
1958 1.11E+00 4.70E+00 2.25E+01 1.96E+00 7.79E+00 3.62E+01 1.51E+00 6.00E+00 2.85E+01 1.24E+00 4.69E+00 2.18E+01
1959 1.01E-01 5.22E-01 2.24E+00 2.61E+00 1.06E+01 5.05E+01 1.40E+00 6.28E+00 2.84E+01 1.11E+00 5.27E+00 2.44E+01
1960 1.28E-02 6.85E-02 2.90E-01 2.82E+00 9.86E+00 3.99E+01 1.97E+00 9.73E+00 4.41E+01 1.45E+00 8.38E+00 5.13E+01
1961 2.51E-02 1.18E-01 4.60E-01 2.04E+00 8.13E+00 3.00E+01 1.24E+00 5.07E+00 2.45E+01 1.15E+00 5.67E+00 3.19E+01
1962 1.28E-02 5.89E-02 2.87E-01 4.77E-01 1.97E+00 7.93E+00 5.16E-01 2.85E+00 1.12E+01 6.09E-01 2.71E+00 1.48E+01
1963 6.00E-02 3.05E-01 1.37E+00 6.43E-02 2.78E-01 1.21E+00 1.46E-01 6.02E-01 2.40E+00 5.54E-02 2.85E-01 1.35E+00
1964 4.89E-03 1.91E-02 7.27E-02 4.06E-03 1.49E-02 7.19E-02 5.57E-03 3.10E-02 1.32E-01 6.20E-03 2.88E-02 1.35E-01
1965 4.67E-03 1.90E-02 6.78E-02 2.89E-03 1.19E-02 5.38E-02 3.48E-03 1.45E-02 6.11E-02 2.90E-03 1.32E-02 5.95E-02
1966 8.51E-03 2.90E-02 1.09E-01 1.58E-03 5.91E-03 2.23E-02 3.51E-03 1.47E-02 6.96E-02 3.84E-03 1.74E-02 8.34E-02
1967 6.32E-03 2.46E-02 9.57E-02 3.94E-03 1.77E-02 6.28E-02 6.61E-03 2.91E-02 1.24E-01 1.13E-02 5.57E-02 2.87E-01
1968 5.86E-03 2.58E-02 1.28E-01 1.74E-03 6.74E-03 3.38E-02 7.34E-03 2.95E-02 1.29E-01 7.11E-03 3.35E-02 1.84E-01
1969 1.56E-03 5.91E-03 2.41E-02 9.15E-04 2.97E-03 1.05E-02 3.52E-03 1.42E-02 6.04E-02 9.18E-04 4.52E-03 2.12E-02
1970 1.87E-05 5.90E-05 1.86E-04 2.12E-03 8.97E-03 4.63E-02 1.48E-03 5.48E-03 2.36E-02 1.09E-05 4.78E-05 1.96E-04
1971 0.00E+00 0.00E+00 0.00E+00 2.88E-04 1.36E-03 5.16E-03 3.54E-04 2.05E-03 9.88E-03 0.00E+00 0.00E+00 0.00E+00
1972 0.00E+00 0.00E+00 0.00E+00 7.62E-05 3.45E-04 1.78E-03 4.16E-04 1.97E-03 9.04E-03 0.00E+00 0.00E+00 0.00E+00
1973 0.00E+00 0.00E+00 0.00E+00 3.94E-04 2.93E-03 1.81E-02 2.81E-04 1.68E-03 7.61E-03 0.00E+00 0.00E+00 0.00E+00
1974 0.00E+00 0.00E+00 0.00E+00 2.06E-05 1.75E-04 1.38E-03 1.92E-04 1.17E-03 7.47E-03 0.00E+00 0.00E+00 0.00E+00
1975 0.00E+00 0.00E+00 0.00E+00 2.44E-05 1.98E-04 2.32E-03 8.52E-05 7.80E-04 6.05E-03 0.00E+00 0.00E+00 0.00E+00
1976 0.00E+00 0.00E+00 0.00E+00 1.18E-06 1.23E-05 9.54E-05 4.05E-06 4.12E-05 3.43E-04 0.00E+00 0.00E+00 0.00E+00
1977 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1978 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1979 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1980 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1981 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1982 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1983 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1984 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1985 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1986 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1987 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1988 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1989 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1990 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1991 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Appendix 7A: Water Filtration and Water Quality

Appendix 7A describes the water filtration processes of treatment plants in the lower Clinch River, the
water quaity of the potable water drawn from the Clinch River, and the backflow phenomenon that occurs
at the confluence of the Tennessee and the Clinch Rivers. The treatment processes for water drawn from
the Clinch River are described because these processes can remove radioactive material s from the water.
For example, radionuclides attached to sediments (particaly reactive radionuclides) are removed in the
settling and filtering stages of water trestiment.  This reduction in the sediments and radionuclides in the
Araw@ water will ultimately reduce the amount of radioactive materia consumed by humans via water
ingestion. The water treatment processes are summarized in Table 7.2 as the fraction of radioactive
materids (particaly reactive, anions, and cations) remaining in the water after processing. Each treatment
fadility drawing water from the Clinch River (K-25 water intake, Kingston Steam Plant water intake, and
Kingston water intake) is described.

Ovedl, water qudity is important in determining the amount of radioactive substances in potable water
obtained from a municipa supply. Water qudity is measured in terms of how Aclear (clarity) and how
Aclean() (freefrom physicd, chemica, biologicd, or radiologica substances) thewater is. In thisassessment,
the contaminants of interest were radiological in nature. Water clarity is determined through the use of a
turbidimeter (device used to determine the amount of suspended solids in the water) and is expressed in
NTUs (Nephlometric Turbidity Units). Water contaminants are messured through radiochemical andyss
and are expressed in ppm (parts per million). No correation between NTU and ppm exists, measurements
for each of these are made independent of the other.

Since turbidity represents the fraction of suspended solids (sediments) in water and turbidity data were
available for dl three trestment facilities, this information was used to estimate the amount of particaly
resctive radioactive substances remaining in the water after trestment. However, very few radiochemica
andyssdatawere available a any facility. Therefore, other sources of information were used to estimate
the amount of nonparticaly reactive anions and cations remaining in the water after trestment (see Table
7.2).

Backflow (reversal of the rormad flow of the river) is important for the Kingston water intake, which is
located on the Tennessee River. I backflow did not occur, the Kingston Municipa Water Treatment
Facility would be free from waterborne radi oactive substances rel eased from the Oak Ridge Reservation via
the Clinch River because water would be drawn only from the Tennessee River, upstream from the
radioactive effluent rel eased from the reservation. Since backflow isexpected to occur somefraction of the
time, a factor accounting for this phenomenon isincluded. The estimated fraction of water reaching the
Kingston intakes from the Clinch River isgivenin Table 7.2. Section 7A.3.3. describes this phenomenon
and provides the judtification for this parameter in detall.
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7A.1 K-25Water Intake
7A.1.1 Filtered Water

The water used by the K-25 water trestment facility is drawn from the Clinch River. The water isthen
trested with duminum sulfate (dum), a cationic coagulant (Bowman, persona communication with C.
Lewis, 1997). Onceinthewater, the duminum sulfate adsorbs onto the negatively charged particlesin the
water, thereby neutrdizing their negative charge. Neutralization occurs because the trivaent meta ion of
duminum (AI"®) is strongly attracted to al negatively charged surfaces. In addition to being a coagulart,
aumiscondgdered achemica treatment that kills germs, improves taste and reduces odor, and helps settle
other solidsin the water. The dum attaches to particle surfaces and causes the particlesto stick together.
The larger particles are known as floc (Bowman, persond communication with C. Lewis, 1997). After
mixing, the water and the floc flow together into a settling basin, where the floc settles to the bottom,
effectively removing it from the water column. From the settling basin, the water flows through thefilters.
The filters, made of anthracite coa, sand, and granite, are used to remove any remaining particlesin the
water. Thewater isthen sent to the storage tanks, where it awaitsdigtribution. Whenthewater leavesthe
treatment facility at K-25, the water is as clean as or cleaner than required by the State of Tennessee
(Bowman, persond communication with C. Lewis, 1997).

7A.1.2 Water Quality

Water darity isimportant for trestment facilitiesdrawing water from surfacewater bodiessuch asthe Clinch
River. Thesetreatment plants commonly rely on coagulation, settling, and filtration to ensure an acceptable
product. Water quality is measured by turbidity at the K-25 water trestment facility (Bowman, persond

communication with C. Lewis, 1997). Turbidity, an expression of the optical property that causeslight to be
scattered and absorbed rather than transmitted in straight lines, is defined as the muddiness or cloudiness of
water caused by the tota suspended and dissolved solids carried in the water column (Watson and Der,
1986). Attemptsto corrdate turbidity with the weight concentration of suspended matter are impractical

because the size, shape, and refractiveindex of the particulate matter do not have adirect relationship to the
concentration and specific gravity of the suspended matter (McKay, persond communication with C.

Lewis, 1997).

For the State of Tennessee, water quality guidelines are based on turbidity. The water clarity (turbidity)
must be no greater than 5 NTU to be acceptable (Bowman, persond communication with C. Lewis, 1997;

Sexton, persona communication with C. Lewis, 1997). Water qudity ismeasured a the K - 25 facility with
turbidimeters, which cons st of anephelometer, alight sourcefor illuminating the sample, and photoelectric
detectorsto indicate theintensity of light scattered at 90° to the path of theincident light (Bowman, persond

communication with C. Lewis, 1997). In addition to State requirements, K-25 imposes water qudity

regulationsaswell. The K -25 regulationsrequirethat 95% of the finished water samples must belessthan
0.5NTU (Bowman, persona communication with C. Lewis, 1997). The average sampleislessthan 0.1
NTU (Bowman, persona communication with C. Lewis, 1997).
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7A.2 Kingston Steam Plant Water Intake
7A.2.1 Filtered Water

From 1954, when the water treatment system was ingtaled at the Kingston Steam Plant until December
1989, the potable water supply was obtained from the Clinch River (Sexton, persona communication with
C. Lewis, 1997). After the pretreatment phases, the treatment process for domestic water isatwo-phase
process involving a settling basin and four filters. The water drawn in from the Clinchistreated with liquid
auminum sulfate (alum) prior to reaching the settling basin. Once the water isin the settling basin, thefloc
settles out, and the water movesto the filtering stage. The mgjority (95%) of the particulatesisremoved in
the 4- to 5-hour trangt time through the settling basin (Sexton, persona communication with C. Lewis,

1997). Origindly, thewater wasfiltered through sand supported by carborundum block (Sexton, persond

communication with C. Lewis, 1997). Intheearly 1980s, these sand filterswere replaced with multi-meda
filters (Sexton, persond communication with C. Lewis, 1997). The four new filters were composed of

quartz, sand, and anthracite cod of varying dengties (Sexton, persond communication with C. Lewis,

1997). After leaving the sdttling basin, the water passes through the filters, which serve as a Awater
polisher@ (Sexton, persona communication with C. Lewis, 1997).

7A.2.2 Water Quality

Water qudity a the Kingson Steam Plant is dso measured in turbidity units (Sexton, persond
communication with C. Lewis, 1997). The Statelimitsare 5 NTU for the Kingston Steam Plant: however,
the finished water at the facility is routindly lessthan 0.1 NTU (Sexton, personal communication with C.
Lewis, 1997). Even though the facility has purchased its drinking water from Midtown Utilities since
December 1989, the Kingston Steam Plant continualy testsitsfinished water to ensure compliance withthe
State guiddines (Sexton, persond communication with C. Lewis, 1997).

7A.3 Kingston Water Intake
7A.3.1 Filtered Water

The water treatment processes employed at the Kingston Water Treatment Plant are smilar to those
processes utilized at K-25 and the Kingston Steam Plant. The water comes from an intake on the
Tennessee River or an underground spring. The water isinitidly trested with chlorine and Ultrion 8156,
which is a cationic polymer and flocculent (Ladd, personal communication with C. Lewis, 1997). After
addition of the two chemicds, the water is gently mixed o that the floc settles out as the water passes
through thefacility to the settling zone (L add, persond communication with C. Lewis, 1997). Themgority
of the floc is removed from the water in the settling zone (Ladd, persona communication with C. Lewis,
1997). Oncethe water leaves the seitling zone, the water isfiltered. Thefiltersconsst of anthracite, sand,
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and grave of variousgrain size (Ladd, persond communication with C. Lewis, 1997). Thewater isfiltered
a 4 gdlons per minute per square foot (Ladd, persond communication with C. Lewis, 1997). After
filtering, the water istrandferred to a clear well, where the water is treated with chlorine, phosphate, and
fluoride before being didtributed to the public (Ladd, persond communication with C. Lewis, 1997).

7A.3.2 Water Quality

The Kingston Municipa water supply system operates under the Tennessee State guiddlines for safe
drinking water. All primary water andards are met and maintained at the facility (Ladd, persond
communication with C. Lewis, 1997). A limited number of secondary water standards are met as well
(Ladd, persond communication with C. Lewis, 1997). The secondary water standards are only
recommendations at present and are conformed to voluntarily by the facility. Water quaity ismeasured in
NTUsa the Kingston Municipa Water Treatment Facility.

In November and December 1985, the Oak Ridge Nationa Laboratory (ORNL) accidentally released an
estimated 7.6 H 10" Bg' of S to the Clinch River via the White Oak Cregk embayment during an
excavation project (Lemming, persond communication with C. Lewis, 1997). The release was firg
detected on November 29, 1985 (Lemming, personad communication with C. Lewis, 1997). During this
time period, the water intakes below White Oak Creek werenotified of therdlease. Asasafety precaution,
the State of Tennessee natified the Kingston Municipa Water Treatment Facility about the accident and
began regulation of the fadility:s operating schedule (Ladd, persona communication with C. Lewis, 1997).
During the regulated operating hours, the weter trestment facility was alowed to obtain water from the
Tennesee River. At other times, the municipaity was required to obtain itswater from the spring (Ladd,
personad communication with C. Lewis, 1997). The State of Tennessee, Department of Conservation, and
Water Supply Divison prior to and after the release (Lemming, persond communication with C. Lewis,
1997) monitored the water at the intake. The measurements conssted of apha readings only (Harris,
persona communication with C. Lewis, 1997), which would not detect *°Sr. Betameasurements were not
made by the State unlessthe a phareadings were greater than 5 picocuries per liter (pCi L) or 1.85H 10
BqL™ (Harris, persona communicationwith C. Lewis, 1997). Thegrossaphamessurementsavailablefor
1984, 1987, 1991, and 1995, respectively, were 7.4H 10° BqL™, below detection limits, 2.6H 10 Bq
L™, and 2.2 H 10% Bq L™ (Harris, persona communication with C. Lewis, 1997).

7A..3.3 Backflow of the Clinch River into the Tennessee

Backflow is a hydrologic phenomenon in which the water flow is upstream instead of downstream. The
phenomenon of backflow is dependent on the flow of the water bodies contributing to theflow. In the case
of the Clinch River, the water bodies of concern are the Tennessee River, the Clinch River, Watts Bar
Reservoir, and Mdton Hill Reservoir.

"Valuecaculated using 1.45 H 102g 4141 Cig* (Shleien and Terpilak, 1984) and a unit conversion of
27H10" CiBg™.
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Primarily Mdton Hill Dam, a pesking hydrodectric power unit, determines the flow of the Clinch River.
When the dam is generating power and forcing water through the turbines, the flow of the Clinch River is
greater than when the unit is not producing power. When the unit is not producing power, the streams,
creeks, and river that empty into the Clinch determinetheriver flow: White Oak Creek, Poplar Creek, and
the Emory River.

Primarily Fort Loudoun Dam, Watts Bar Reservoir, and the Clinch River control the TennesseeRiver inthe
areaof the confluence of the Clinch and the Tennessee Rivers. When Fort Loudoun isproducing eectricity,
the flow of the Tennessee is much greater, increasing the flow at the confluence of the Clinch and the
Tennessee Rivers. The water then flows down past the confluence until it reaches Watts Bar Reservair,
which backs up the water unless the floodgates on the Watts Bar Dam are open or the dam is generating

power. When the flowing water from the Clinch and the Tennesseeinteracts with the stationary water inthe
reservoir, the resulting flow can be upstream, instead of downstream. The Stationary water acting asawall

to the flowing water causesthisreversd. When the flowing water hits the wall, a wave of water returns
upstream. This reversal of water flow forces Clinch River water upstream toward the Kingston water

intakes, which are located on the Tennessee River at Tennessee River Mile (TRM) 568.4, approximately

0.7 miles above the confluence of the Clinch and Tennessee Rivers.

Figure 7A.1 graphically describes the flow of Meton Hill Reservoir releases, the flow at the Tennessee
River/Clinch River confluence, the flow at the Kingston Water Trestment Plant, the flow of Waits Bar
releases, and the flow of Fort Loudoun releases (TVA, 1997). The positive flowsrepresent the rel ease of
water from areservoir or the norma flow of theriver. The negative flows represent the backflow of water
upstream toward the Kingston weter intakes (Hauser, persond communicationwith C. Lewis, 1997). TVA
modding effortsindicate that the phenomenon of backflow occursdaily (Hauser, personal communication
with C. Lewis, 1997).
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Figure 7A.1: Simulation of the flow reversal episode on the Tennessee River near the Kingston Water Intakes (TVA, 1997).
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Theextent of mixing of the Clinch and the Tennesseewater and thetravel upstream caused by backflow are
not easly determined, but can be smulated (TVA, 1997). Since this phenomenon occurs when power is
generated at the Meton Hill Dam and not at Fort Loudoun Dam, the likelihood of the backflowing water
reaching the Kingston water intakes is reduced, because power isgenerated a Meton Hill Damfor only a
couple of hourseach day (TVA, 1997). Sincethe intakes are approximately 0.7 miles upstream from the
confluence of the two rivers, the likelihood that water from the Clinch River would reach the Kingston
intakesissmdl, unlesslarge quantities of dectricity arebeing generated at thefacilities. According to a1992
ORNL report, the sediment on the Clinch River banks near the City of Kingston was relatively free of
contaminants (EG& G, 1993). The data obtained from agrid scansin this areaindicate that the exposed
sediment did not contain a large amount of man-made gamma-emitting radionuclides, such as **’Cs and
®Co (EG& G, 1993). Theresult appearsto be areduced quantity of particaly reactive radionuclidesbeing
deposited in or reaching the Kingston reach of the Clinch River. This suggests that a reduced amount of
particaly reactive radionuclides is entering the Kingston Municipa water intakes.
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FOOD PROCESSING RETENTION FACTORS
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Table7B.1 Food processing retention factors’ for theisotopes of strontium, cesium, iodine, and ruthenium and food processing efficienciesfor
mesat (IAEA, 1992).
Raw Material Method of S Cs I Ru Processing
Processing Efficency
Mesat of mammals Boiling mest 0.5° 04-09 | 04° |0.2-07 0.6 0.3 0.7
(cow, pig, sheep,
deer, and rabhit)
Bailing bone 0.999 0.2-0.3 0.98 0.7 1.0
Frying, roasting, or 0.8 0.5-0.8 0.4-0.7
grilling meat
Mincing mest 0.4
Microwave baking 0.4-0.5 0.4-0.7
Fickling (wet) 0.1-0.7 0.9
Pickling (dry) 0.8
Marinating 0.1-0.6
Sausage production 0.4-1.0
Birds Bailing mest 0.5
Baking meeat 0.7-0.8
Fish Bailing mest 0.9 0.7° | 0.2-0.9 0.5-0.9
Frying mest 0.8-0.9 0.7-0.8

® The retention factor isthe fraction of radionuclide remaining in the food after processing or cooking.
® Denotes the best estimate for the process retention factor.
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APPENDIX 8A

SUMMARY OF REPORTED MEASUREMENTS OF RADIONUCLIDES
INTHE FLESH OF EDIBLE SPECIES OF CLINCH RIVER FISH
CAUGHT BETWEEN CRM 0 AND CRM 20.8 DURING 1944-1991
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Table8A.1  Summary of reported measurements of radionuclidesin the flesh of edible species of Clinch River fish in October, 1948 (Knobf,

1951)2
Location Fish species Description Concentration (Bq kg* wet weight)
lg?CS QOSr
mean maximun? mean maximun?

CRM 13.3 carp 8fish 160 320 5.3 11

crappie 12 fish 480 3200 16 110
CRM 18-19 crappie 14fish 1500 4400 48 140

sucker 5fish 970 2600 32 85

drum 1fish 650 21

2 M easurements were reported as cpm g* (see Section 8.1.1).
® Individual fish.
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Table8A.2  Summary of reported measurements of radionuclides in the flesh of edible species of Clinch River fishin 1960 (USPHS, 1960;
Morton, 1961; 1962).

Date and Fish species Description Mean concentration (Bg kg* wet weight)
location
137CS QOSr 106Ru GOCO

February
CRM 2.2 sauger, smdlmouth  5fish 15(2.6-38)?

bass, buffalo, carp,

carpsucker
CRM 4.6 smalmouth bass 1 sampleor 1fish? 22 16 2.2

carp 1 sampleor 1fish? 17 16
CRM 14.5 white bass, sauger,  3fish 9.3(4.3-13)?

carp
CRM 14.6 sauger 1 sampleor 1figh? 28
May
CRM 45 bottom-feeders’ 7 fish 16 1.5 4.6 3.0
CRM 14.6 bottom-feeders 8fish 41 3.3 5.6 8.3
CRM 19.6 bottom-feeders 6 fish 78 13 74 6.1
September
CRM 4.5 bottom-feeders 3fish 18 56 24 35
CRM 14.6 bottom-feeders 9fish 21 74 2.2 4.1
CRM 19.6 bottom-feeders 4fish 21 52 0.19 3.0

# Range of individud fish.
® Includes carp, suckers, buffalo, redhorse, carpsuckers, quillback, channel catfish, and flathead catfish.
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Table8A.3  Summary of reported measurements of radionuclides in the flesh of edible species of Clinch River fish from 1960-1963
(Morton, 1965; Cowser and Snyder, 1966)°.

Date, location, and fish Concentration (Bq kg* wet weight)
a)eCI es 137C S 90 Sr 106Ru GOC o
n® mean (SE9) n® mean (SE) n® mean (SE9) n® mean (SE)
January 1960 - June 1962
CRM 4.5-19.1
Carp 71 19 (2.1) 17 19 (5.2) 69 6.3 (0.67) 67 2.4 (0.23)
Carpsucker 122 44 (17) 18 20 (7.0) 22 44 (1.1) 22 4.4 (0.70)
Buffdo 5 18(3.5) 3 8.9(3.3) 5 4.1 (1.2) 5 2.9(0.78)
Sght-feeders” 126 25 (4.4) 109 6.7 (3.1) 127 44 (1.2 127 0.81 (0.412)
CRM 19.6
Carpsucker 4° 19
May 1963
CRM 4.5-19.1
Carp 20 12 (4.1) 20 3.4(0.81)
Carpsucker 20 17 (3.0 20 0.81 (0.16)
Buffdo 21 21 (3.1) 20 1.6 (0.52)

&This summary includes the fish listed in Table 8A-2.

® Number of fish measured.

¢ Standard error of the mean.

4 Includes white crappie, bluegill, white bass, largemouth bass, sauger, drum, and catfish.
¢ Composite sample.
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Table8A.4  Summary of reported measurements of **’Csin the flesh of white crappie from CRM 10 (Nelson and Griffith, 1966)

Date Description Concentration (Bg kg* wet weight)
mean standard error of the mean
May 1962 6 fish 235 12.7
June 1962 10 fish 22.1 5.80
July 1962 7 fish 10.2 3.82
August 1962 10 fish 22.3 3.02
September 1962 9fish 20.3 1.08
October 1962 10 fish 11.3 4.88
November 1962 10fish 19.4 1.83
December 1962 10 fish 18.4 2.35
January 1963 10 fish 10.1 3.27
February 1963 10 fish 14.9 2.35
March 1963 10fish 17.3 2.33
April 1963 10 fish 20.1 6.50
Tota 112 fish 17.65 14.1

2 M easurements were reported as disintegrations min™ g* (see Section 8.1.1).
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Table8A5  Summary of reported measurements of radionuclides in the flesh of edible species of Clinch River fish 965-1985.

Date and location Fish species Description Concentration (Bq kg‘l wet weight)
137CS QOSr 106RU

1965 (ORNL, 1968; 1969)

not given white crappie 1 composite sample 7.4 0.52 11

not given smdlmouth buffalo 1 composite sample 7.2 1.2 240

1966 (ORNL, 1968; 1969)

not given white crappie 1 composite sample 3.2 0.35 14

not given smdlmouth buffalo 1 composite sample 48 35 6.9

not given carp 1 composite sample 15 23 not detected

1967 (ORNL, 1968; 1969)

not given white crappie 1 composite sample 14 1.0 not detected

not given smalmouth buffalo 1 composite sample 15 1.0 4.5

1968 (ORNL, 1969)

not given white crappie 1 composite sample 12 0.27 not detected

not given smalmouth buffalo 1 composite sample 4.9 0.59 not detected

1971 (UCC, 1972)

not given white crappie 1 composite sample 13 5.0 <6.7

not given smalmouth buffalo 1 composite sample 12 4.0 <12

1972 (ORNL, 1973; UCC, 1973)

not given white crappie 1 composite sample 6.9 2.3

not given carp 1 composite sample 16 13

1973 (UCC, 1974)

not given white crappie 1 composite sample 56 2.2

not given carp 1 composite sample 20 5.2

TASK 4 REPORT
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Table 8A.5 (continued)

Date and location Fish species Description Concentration (Bq kg™ wet weight)

137CS QOSr 106RU 6OCO

1974 (UCC, 1975)

not given White crappie 1 composite sample 6.9 16

not given Carp 1 composite sample 1.0 19

1975 (UCC, 1976)

CRM 14.5 White crappie 1 composite sample 11 8.1 1.7
Carp 1 composite sample 0.63 0.48 0.52

1976 (ORNL, 1977)

CRM 20 White crappie 1 composite sample 130 41 25
Bass 1 composite sample 190 16 29

1977 (ORNL, 1978)

CRM 12 Bass 1 composite sample £0.37 16 £0.37

CRM 20.8 Crappie 1 composite sample 54 5.6 £14
Bluegill 1 composite sample 52 30 £27
Carp 1 composite sample 11 2.6 £0.74
Bass 1 composite sample 200 12 £20

1978 (ORNL, 1979)

CRM 4 Bass 1 composite sample 4.5 0.067 0.19
Bluegill 1 composite sample 23 0.29 0.40
Carp 1 composite sample 2.8 0.17 0.0037

CRM 5 Bass 1 compodite sample 5.0 0.063 0.015
Bluegill 1 composite sample 4.5 0.12 0.44
Carp 1 composite sample 13 0.17 0.015
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Table 8A.5 (continued)
Date and location Fish species Description Concentration (Bq kg™ wet weight)
137CS QOSr 106RU 6OCO
CRM 12 Bass 1 composite sample 6.1 0.022 0.14
Bluegill 1 composite sample 35 0.18 0.23
Carp 1 composite sample 2.6 0.11 0.11
Crappie 1 composite sample 0.44 0.44 0.75
CRM 20.8 Bass 4 composite samples 380 16 1.0
Bluegill 4 composite samples 120 4.7 2.9
Carp 4 composite samples 16 12 0.47
Crappie 4 composite samples 120 15 0.61
1979 (ORNL, 1980)
CRM 5 Bass 1 composite sample 5.6 0.078 0.23
Bluegill 1 composite sample 29 0.23 0.14
Carp 1 composite sample 22 0.18 011
Crappie 1 composite sample 21 0.18 0.14
CRM 12 Bass 1 composite sample 61 0.33 0.47
Bluegill 1 composite sample 4.4 0.78 0.4
Carp 1 composite sample 15 0.65 0.59
Crappie 1 composite sample 25 051 0.50
CRM 20.8 Bass 4 composite samples 50 0.39 0.35
Bluegill 4 composite samples 150 9.5 34
Carp 4 composite samples 19 21 0.61
Crappie 4 composite samples 15 0.52 0.40
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Table 8A.5 (continued)

Date and location Fish species Description Concentration (Bq kg™ wet weight)

137CS QOSr 106RU 6OCO

1980 (ORNL, 1981)

CRM 5 Bass 1 composite sample 4.5 0.081 0.056
Bluegill 1 composite sample 24 0.19 0.052
Carp 1 composite sample 25 0.71 0.089
Crappie 1 composite sample 29 051 0.21

CRM 12 Bass 1 composite sample 12 0.33 0.29
Bluegill 1 composite sample 13 0.53 0.20
Carp 1 composite sample 10 0.16 0.10
Crappie 1 composite sample 29 0.40 0.12

CRM 20.8 Bass 4 composite samples 5.0 0.53 0.25
Bluegill 4 composite samples 48 14 2.2
Carp 4 composite samples 8.6 18 0.57
Crappie 4 composite samples 1.7 0.48 0.19

1981 (ORNL, 1982)

CRM 5 Bass 1 composite sample 3.6 0.14 0.14
Bluegill 1 composite sample 2.7 0.24 0.15
Carp 1 composite sample 29 0.68 0.14
Crappie 1 composite sample 3.6 0.30 0.13

CRM 10 Bass 1 composite sample 39 0.14 0.056
Bluegill 1 composite sample 21 0.33 0.12
Carp 1 composite sample 2.3 0.99 0.13
Crappie 1 composite sample 2.6 0.14 0.078
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Table 8A.5 (continued)

Date and location Fish species Description Concentration (Bq kg™ wet weight)
137CS QOSr 106RU 6OCO
CRM 12 Bass 1 composite sample 8.0 0.17 0.084
Bluegill 1 composite sample 2.7 0.26 0.30
Carp 1 composite sample 0.96 0.17 0.078
Crappie 1 composite sample 3.6 0.17 0.065
CRM 20.8 Bass 4 composite samples 3 1.0 5.2
Bluegill 4 composite samples 51 6.4 19
Carp 4 composite samples 10 19 1.0
Crappie 4 composite samples 29 13 0.35
1982 (UCC, 1983)
CRM 5 Bass 1 composite sample 12 0.70 0.026
Bluegill 1 composite sample 2.2 0.34 0.070
Carp 1 composite sample 2.3 0.44 0.026
Crappie 1 composite sample 2.7 0.17 0.037
CRM 10 Bass 1 composite sample 12 0.052 0.16
Bluegill 1 composite sample 2.6 0.59 0.21
Carp 1 composite sample 20 0.74 0.089
Crappie 1 composite sample 31 0.26 0.067
CRM 12 Bass 1 composite sample 29 0.17 0.093
Bluegill 1 composite sample 0.67 0.096 0.085
Carp 1 composite sample 1.7 0.59 0.052
Crappie 1 composite sample 3.2 0.096 0.056
CRM 20.8 Bass 4 composite samples 37 0.48 0.70
Bluegill 4 composite samples 41 2.6 15
Carp 4 composite samples 15 0.93 11

Crappie 3 composite samples 13 0.48 0.28
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Table 8A.5 (continued)

Date and location Fish species Description Concentration (Bq kg™ wet weight)

137CS QOSr 106RU 6OCO

1983 (MMES, 1984)

CRM 5 Bass 1 composite sample 6.7 0.48 <0.30
Bluegill 1 composite sample 1.7 0.85 <017
Carp 1 composite sample 0.48 041 <013

CRM 10 Bass 1 composite sample 7.4 0.52 <0.26
Bluegill 1 composite sample 3.7 0.44 0.15
Carp 1 composite sample 15 0.56 <013
Crappie 1 composite sample 3.0 0.20 <011

CRM 12 Bass 1 composite sample 3.0 011 <014
Bluegill 1 composite sample 11 0.20 <015
Carp 1 composite sample 17 1.0 0.33
Crappie 1 composite sample 15 0.070 <014

CRM 20.8 Bass 4 composite samples 25 2.7 041
Bluegill 4 composite samples 24 4.4 1.0
Carp 4 composite samples 48 5.9 1.8

1984 (ORNL, 1985h)

CRM 2 Bass 1 composite sample 16 0.044 < 0.056
Bluegill 1 composite sample 19 0.37 0.24
Carp 1 composite sample 15 0.12 <0.059
Crappie 1 composite sample 4.4 0.15 <025

CRM 5 Bass 1 composite sample 3.0 0.078 <0.16
Bluegill 1 composite sample 2.3 0.85 <0.16
Carp 1 composite sample 1.8 0.28 <016
Catfish 1 composite sample 29 0.074 <013
Crappie 1 composite sample 1.6 0.23 <021
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Table 8A.5 (continued)
Date and location Fish species Description Concentration (Bq kg™ wet weight)
137CS QOSr 106RU 6OCO
CRM 10 Bass 1 composite sample 34 0.056 <0.089
Bluegill 1 composite sample 2.6 0.48 0.44
Carp 1 composite sample 2.0 0.48 <014
CRM 12 Bass 4 composite samples 5.2 0.18 0.10
Bluegill 4 composite samples 11 2.6 0.37
Carp 4 composite samples 18 0.33 0.13
Catfish 4 composite samples 2.3 0.37 <0.085
Crappie 4 composite samples 2.6 021 <016
CRM 20.8 Bass 4 composite samples 48 12 0.52
Bluegill 4 composite samples 29 21 0.74
Carp 4 composite samples 20 16 0.59
Catfish 4 composite samples 3.3 0.81 0.89
Crappie 4 composite samples 1.6 1.0 0.74
1985 (MMES, 1986)
CRM 2 Bass 1 composite sample 15 0.011 0.074
Bluegill 1 composite sample 11 11 0.19
Carp 1 composite sample 2.2 0.093 0.074
CRM 5 Bass 1 composite sample 3.7 0.15 0.056
Bluegill 1 composite sample 15 0.89 0.19
Carp 1 composite sample 19 1.0 0.074
CRM 10 Bass 1 composite sample 4.8 0.19 011
Bluegill 1 composite sample 2.6 0.33 0.30
Carp 1 composite sample 0.74 0.78 0.074
CRM 12 Bass 1 composite sample? 3.7 0.19 011
Bluegill 1 composite sample? 11 0.67 0.24
Carp 1 composite sample? 11 0.44 0.11
CRM 20.8 Bass 4 composite samples? 44 1.7 0.22
Bluegill 4 composite samples? 24 4.4 0.52
Carp 4 composite samples? 8.1 1.7 0.37
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Table 8A-6.

Summary of reported measurements of radionuclides in the flesh of Clinch River bluegill from 1986-1991.

Dateand location Fish species  Description

Concentration (Bq kg* wet weight)

137CS 90&.3 60C0
1986 (MMES, 1987)
CRM 5 Bluegill 5 composite samples 29(25-3.2)° 0.59 (0.29 - 0.85) <0.30(<0.22-0.35)
CRM 20.8 Bluegill 4 composite samples 15(6.3-25) 1.1(0.78- 1.4) <0.74 (< 0.30- 0.78)
1987 (MMES, 1988b)
CRM 5 Bluegill 6 composite samples 20(1.5- 26) <0.96(<0.063-4.4) <0.12(<0.10-<0.15)
CRM 20.8 Bluegill 6 composite samples 56(35-11) 0.70(0.17- 1.5) <0.14(<0.036 - <0.17)
1988 (MMES, 1989b)
CRM 5 bluegill 6 composite samples 1.8(1.6- 2.0) 0.093 (0.031 - 0.20) 0.12 (-0.013- 0.21)
CRM 20.8 bluegill 6 composite samples 45(15-8.3) 0.31 (0.097 - 0.56) 0.065 (-0.065 - 0.11)
1989 (MMES, 1990b)
CRM 5 bluegill 6 composite samples 3.7(1.7-5.6) 0.16 (0.012 - 0.34) 0.10 (-0.031 - 0.23)
CRM 20.8 bluegill 6 composite samples 48 (15-6.7) 0.63 (0.22 - 0.81) 0.093(-0.015- 0.17)
1990 (MMES, 1991b)
CRM 5 bluegill 6 composite samples 1.7 (0.63-2.9) 0.56 (-0.012 - 2.4) 0.041 (-0.048 - 0.19)
CRM 20.8 bluegill 6 composite samples 8.1(3.2-17) 0.85(0.44- 2.1) 0.085 (-0.013 - 0.29)
1991 (MMES, 1992)
CRM 5 bluegill 6 composite samples 2.7(22-3.2) 0.19 (0.013 - 0.44) 0.012 (-0.11 - 0.070)
CRM 20.8 bluegill 6 composite samples 6.3(2.9-9.3) 0.96 (0.11- 2.1) 0.081 (-0.048 - 0.14)

2 For 1987-1991, the reported measurements were for #Sr + ©Sr. Most of the activity is expected to be *Sr.
® Range of sample measurements.
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Predicted Radionuclide Concentrationsin Clinch River Fish

Table 8B.1 Predicted annual average concentrations o

f 1%

Cs in the flesh of Clinch River fish (Bq kg™) at four locations.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 3.49E+02 3.18E+03 4.28E+04 7.68E+01 5.90E+02 4.89E+03 4.37E+01 4.33E+02 2.95E+03 5.09E+01 3.64E+02 3.70E+03
1945 2.55E+02 3.06E+03 3.88E+04 6.11E+01 5.00E+02 4.92E+03 3.38E+01 3.21E+02 2.20E+03 4.33E+01 2.97E+02 2.31E+03
1946 4.11E+02 5.07E+03 5.54E+04 1.09E+02 8.63E+02 6.37E+03 8.40E+01 5.83E+02 4.52E+03 6.67E+01 6.17E+02 4.64E+03
1947 1.27E+02 1.32E+03 1.94E+04 3.10E+01 2.64E+02 2.03E+03 2.05E+01 1.89E+02 1.50E+03 1.77E+01 1.78E+02 1.28E+03
1948 2.34E+02 2.54E+03 2.43E+04 6.07E+01 4.90E+02 3.78E+03 3.76E+01 2.77E+02 2.35E+03 3.56E+01 3.03E+02 2.04E+03
1949 2.23E+02 1.94E+03 1.43E+04 7.82E+01 3.39E+02 1.55E+03 5.23E+01 2.26E+02 1.01E+03 4.71E+01 2.29E+02 1.03E+03
1950 6.24E+01 5.23E+02 3.54E+03 1.87E+01 9.03E+01 4.43E+02 1.44E+01 6.64E+01 2.93E+02 1.55E+01 6.58E+01 3.21E+02
1951 4.55E+01 4.37E+02 2.88E+03 1.73E+01 7.67E+01 3.40E+02 1.12E+01 5.13E+01 2.19E+02 1.22E+01 5.30E+01 2.36E+02
1952 3.04E+01 2.67E+02 2.01E+03 1.03E+01 4.75E+01 2.16E+02 6.98E+00 3.29E+01 1.39E+02 6.95E+00 3.14E+01 1.38E+02
1953 2.25E+01 1.80E+02 1.30E+03 6.98E+00 3.11E+01 1.41E+02 4.59E+00 1.94E+01 8.74E+01 4.40E+00 1.95E+01 9.47E+01
1954 1.02E+02 8.39E+02 5.71E+03 3.20E+01 1.46E+02 6.95E+02 1.79E+01 7.86E+01 3.58E+02 1.71E+01 7.63E+01 3.39E+02
1955 2.04E+02 1.70E+03 1.32E+04 7.19E+01 2.94E+02 1.35E+03 4.35E+01 1.95E+02 7.85E+02 4.55E+01 1.81E+02 7.90E+02
1956 5.07E+02 4.85E+03 3.07E+04 1.97E+02 8.17E+02 3.67E+03 1.09E+02 5.10E+02 2.16E+03 1.13E+02 4.99E+02 2.22E+03
1957 2.41E+02 2.31E+03 1.64E+04 8.84E+01 4.14E+02 1.91E+03 6.03E+01 2.75E+02 1.29E+03 5.56E+01 2.62E+02 1.25E+03
1958 1.44E+02 1.32E+03 8.91E+03 4.83E+01 2.36E+02 1.08E+03 3.50E+01 1.52E+02 6.80E+02 3.50E+01 1.42E+02 6.82E+02
1959 3.44E+02 2.97E+03 2.12E+04 1.19E+02 5.15E+02 2.37E+03 6.26E+01 2.78E+02 1.26E+03 6.02E+01 2.80E+02 1.22E+03
1960 4.38E+01 3.03E+02 2.51E+03 1.20E+01 5.62E+01 2.40E+02 1.23E+01 5.35E+01 2.08E+02 9.93E+00 4.70E+01 2.46E+02
1961 9.52E+00 6.58E+01 5.46E+02 2.60E+00 1.22E+01 5.22E+01 2.67E+00 1.16E+01 4.53E+01 2.16E+00 1.02E+01 5.35E+01
1962 1.33E+01 9.21E+01 7.65E+02 3.65E+00 1.71E+01 7.31E+01 3.73E+00 1.63E+01 6.34E+01 3.02E+00 1.43E+01 7.49E+01
1963 4.38E+01 3.03E+02 2.51E+03 1.20E+01 5.62E+01 2.40E+02 1.23E+01 5.35E+01 2.08E+02 9.93E+00 4.70E+01 2.46E+02
1964 6.28E+01 4.34E+02 3.61E+03 1.72E+01 8.07E+01 3.45E+02 1.76E+01 7.68E+01 2.99E+02 1.43E+01 6.74E+01 3.53E+02
1965 3.24E+01 2.24E+02 1.86E+03 8.85E+00 4.16E+01 1.78E+02 9.07E+00 3.96E+01 1.54E+02 7.34E+00 3.47E+01 1.82E+02
1966 3.05E+01 2.11E+02 1.75E+03 8.33E+00 3.91E+01 1.67E+02 8.54E+00 3.72E+01 1.45E+02 6.91E+00 3.27E+01 1.71E+02
1967 2.86E+01 1.97E+02 1.64E+03 7.81E+00 3.67E+01 1.57E+02 8.00E+00 3.49E+01 1.36E+02 6.48E+00 3.07E+01 1.60E+02
1968 2.67E+01 1.84E+02 1.53E+03 7.29E+00 3.42E+01 1.46E+02 7.47E+00 3.26E+01 1.27E+02 6.05E+00 2.86E+01 1.50E+02
1969 3.62E+01 2.50E+02 2.08E+03 9.89E+00 4.64E+01 1.99E+02 1.01E+01 4.42E+01 1.72E+02 8.21E+00 3.88E+01 2.03E+02
1970 3.62E+01 2.50E+02 2.08E+03 9.89E+00 4.64E+01 1.99E+02 1.01E+01 4.42E+01 1.72E+02 8.21E+00 3.88E+01 2.03E+02
1971 2.44E+01 1.59E+02 1.10E+03 8.73E+00 2.74E+01 1.05E+02 4.80E+00 2.09E+01 8.15E+01 3.89E+00 1.84E+01 9.63E+01
1972 1.32E+01 8.58E+01 5.90E+02 4.70E+00 1.48E+01 5.66E+01 2.67E+00 1.16E+01 4.53E+01 2.16E+00 1.02E+01 5.35E+01
1973 9.39E+00 6.13E+01 4.21E+02 3.36E+00 1.06E+01 4.04E+01 2.13E+00 9.31E+00 3.62E+01 1.73E+00 8.17E+00 4.28E+01
1974 9.39E-01 6.13E+00 4.21E+01 3.36E-01 1.06E+00 4.04E+00 4.27E-01 1.86E+00 7.25E+00 3.46E-01 1.63E+00 8.56E+00
1975 1.32E+00 8.58E+00 5.90E+01 4.70E-01 1.48E+00 5.66E+00 2.67E-01 1.16E+00 4.53E+00 2.16E-01 1.02E+00 5.35E+00
1976 5.63E-01 3.68E+00 2.53E+01 2.02E-01 6.33E-01 2.43E+00 1.07E-01 4.65E-01 1.81E+00 8.64E-02 4.09E-01 2.14E+00
1977 5.63E-01 3.68E+00 2.53E+01 2.02E-01 6.33E-01 2.43E+00 2.67E+00 1.16E+01 4.53E+01 2.16E+00 1.02E+01 5.35E+01
1978 2.20E+01 1.43E+02 9.85E+02 7.86E+00 2.47E+01 9.46E+01 3.79E+00 1.65E+01 6.43E+01 3.07E+00 1.45E+01 7.59E+01
1979 3.76E-01 2.45E+00 1.68E+01 1.34E-01 4.22E-01 1.62E+00 1.07E-01 4.65E-01 1.81E+00 8.64E-02 4.09E-01 2.14E+00
1980 1.50E+00 9.80E+00 6.74E+01 5.37E-01 1.69E+00 6.47E+00 3.80E-01 1.64E+00 6.98E+00 3.31E-01 1.57E+00 8.14E+00
1981 2.16E+00 1.41E+01 9.69E+01 7.73E-01 2.43E+00 9.30E+00 5.46E-01 2.36E+00 1.00E+01 4.75E-01 2.25E+00 1.17E+01
1982 1.26E+01 8.21E+01 5.64E+02 4.50E+00 1.41E+01 5.42E+01 3.18E+00 1.38E+01 5.84E+01 2.77E+00 1.31E+01 6.82E+01
1983 5.26E+00 3.43E+01 2.36E+02 1.88E+00 5.91E+00 2.26E+01 1.33E+00 5.75E+00 2.44E+01 1.16E+00 5.48E+00 2.85E+01
1984 2.20E+00 1.92E+01 1.22E+02 7.55E-01 3.21E+00 1.46E+01 5.05E-01 2.14E+00 9.66E+00 5.12E-01 2.24E+00 9.62E+00
1985 3.19E+00 2.08E+01 1.43E+02 1.14E+00 3.59E+00 1.38E+01 8.08E-01 3.49E+00 1.48E+01 7.03E-01 3.33E+00 1.73E+01
1986 5.13E+00 4.45E+01 2.94E+02 1.80E+00 7.74E+00 3.65E+01 1.05E+00 4.46E+00 1.92E+01 9.68E-01 4.27E+00 2.02E+01
1987 2.27E+00 1.95E+01 1.24E+02 8.17E-01 3.48E+00 1.55E+01 6.08E-01 2.79E+00 1.20E+01 5.82E-01 2.56E+00 1.14E+01
1988 3.25E+00 2.92E+01 1.98E+02 1.07E+00 4.99E+00 2.18E+01 6.04E-01 2.85E+00 1.30E+01 6.61E-01 3.01E+00 1.29E+01
1989 9.20E+00 6.00E+01 4.13E+02 3.29E+00 1.03E+01 3.96E+01 2.33E+00 1.01E+01 4.27E+01 2.03E+00 9.60E+00 4.99E+01
1990 3.01E+00 1.96E+01 1.35E+02 1.08E+00 3.38E+00 1.29E+01 7.60E-01 3.29E+00 1.40E+01 6.61E-01 3.13E+00 1.63E+01
1991 8.44E+00 7.21E+01 4.80E+02 2.96E+00 1.29E+01 5.57E+01 1.77E+00 7.91E+00 3.49E+01 1.72E+00 7.87E+00 3.27E+01
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Radionuclide Releases from X-10 to the Clinch River-

Predicted Radionuclide Concentrationsin Clinch River Fish

Table 8B.2 Predicted annual average concentrations of °Sr in the flesh of Clinch River fish (Bq kg™) at four locations.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 3.62E+00 6.08E+01 6.59E+02 1.30E+00 1.06E+01 8.81E+01 1.07E+00 7.64E+00 6.28E+01 1.05E+00 7.00E+00 6.53E+01
1945 3.55E+00 5.21E+01 5.48E+02 1.00E+00 9.02E+00 7.49E+01 8.37E-01 6.41E+00 5.56E+01 8.08E-01 6.38E+00 5.64E+01
1946 6.13E+00 8.62E+01 1.20E+03 1.74E+00 1.61E+01 1.10E+02 1.54E+00 1.11E+01 1.05E+02 1.64E+00 1.10E+01 1.20E+02
1947 1.51E+00 2.27E+01 2.31E+02 4.51E-01 4.13E+00 3.06E+01 4.12E-01 2.92E+00 2.80E+01 3.90E-01 2.83E+00 2.86E+01
1948 3.64E+00 4.34E+01 4.10E+02 1.05E+00 7.81E+00 6.09E+01 7.85E-01 5.04E+00 3.80E+01 7.81E-01 4.87E+00 3.72E+01
1949 6.08E+00 7.24E+01 6.20E+02 1.83E+00 1.19E+01 7.68E+01 1.29E+00 9.11E+00 6.21E+01 1.42E+00 8.96E+00 6.80E+01
1950 1.18E+00 1.50E+01 1.38E+02 3.84E-01 2.58E+00 1.80E+01 2.77E-01 1.89E+00 1.21E+01 2.68E-01 1.76E+00 1.23E+01
1951 9.87E-01 1.22E+01 1.15E+02 3.25E-01 2.09E+00 1.41E+01 1.68E-01 1.41E+00 1.08E+01 2.10E-01 1.41E+00 9.68E+00
1952 3.61E+00 3.81E+01 3.13E+02 9.95E-01 6.72E+00 4.62E+01 9.20E-01 5.22E+00 3.59E+01 8.10E-01 5.32E+00 3.64E+01
1953 5.64E+00 7.29E+01 7.05E+02 1.76E+00 1.26E+01 8.94E+01 1.37E+00 9.72E+00 6.64E+01 1.41E+00 9.42E+00 6.50E+01
1954 1.06E+01 1.15E+02 9.58E+02 2.75E+00 2.03E+01 1.24E+02 1.74E+00 1.19E+01 8.55E+01 2.03E+00 1.25E+01 8.75E+01
1955 4.28E+00 5.11E+01 4.67E+02 1.28E+00 8.75E+00 6.36E+01 9.85E-01 6.60E+00 4.20E+01 9.87E-01 6.52E+00 4.30E+01
1956 5.16E+00 5.36E+01 4.83E+02 1.64E+00 9.44E+00 6.73E+01 9.12E-01 6.62E+00 5.07E+01 9.31E-01 6.66E+00 4.09E+01
1957 3.45E+00 3.84E+01 3.40E+02 1.08E+00 6.57E+00 4.46E+01 5.78E-01 4.54E+00 3.09E+01 6.86E-01 4.38E+00 2.94E+01
1958 6.22E+00 7.78E+01 7.30E+02 1.80E+00 1.32E+01 1.00E+02 1.73E+00 1.07E+01 6.96E+01 1.54E+00 1.06E+01 7.44E+01
1959 4.64E+00 5.09E+01 4.67E+02 1.36E+00 8.38E+00 5.89E+01 8.09E-01 5.42E+00 3.95E+01 7.29E-01 5.50E+00 3.51E+01
1960 1.99E+00 2.31E+01 2.54E+02 6.13E-01 3.94E+00 2.40E+01 5.91E-01 3.47E+00 2.12E+01 4.75E-01 3.39E+00 2.55E+01
1961 9.00E-01 1.04E+01 1.15E+02 2.78E-01 1.79E+00 1.09E+01 2.68E-01 1.57E+00 9.59E+00 2.15E-01 1.53E+00 1.16E+01
1962 7.12E-01 8.25E+00 9.09E+01 2.19E-01 1.41E+00 8.60E+00 2.12E-01 1.24E+00 7.58E+00 1.70E-01 1.21E+00 9.14E+00
1963 6.07E-01 7.04E+00 7.75E+01 1.87E-01 1.20E+00 7.33E+00 1.80E-01 1.06E+00 6.47E+00 1.45E-01 1.04E+00 7.80E+00
1964 5.86E-01 6.79E+00 7.49E+01 1.81E-01 1.16E+00 7.08E+00 1.74E-01 1.02E+00 6.24E+00 1.40E-01 9.99E-01 7.53E+00
1965 3.14E-01 3.64E+00 4.01E+01 9.68E-02 6.23E-01 3.79E+00 9.33E-02 5.47E-01 3.34E+00 7.51E-02 5.35E-01 4.03E+00
1966 4.40E-01 5.10E+00 5.62E+01 1.36E-01 8.72E-01 5.31E+00 1.31E-01 7.66E-01 4.68E+00 1.05E-01 7.49E-01 5.65E+00
1967 2.51E-01 2.91E+00 3.21E+01 7.75E-02 4.98E-01 3.03E+00 7.47E-02 4.38E-01 2.68E+00 6.01E-02 4.28E-01 3.23E+00
1968 3.14E-01 3.64E+00 4.01E+01 9.68E-02 6.23E-01 3.79E+00 9.33E-02 5.47E-01 3.34E+00 7.51E-02 5.35E-01 4.03E+00
1969 2.30E-01 2.67E+00 2.94E+01 7.10E-02 4.57E-01 2.78E+00 6.84E-02 4.01E-01 2.45E+00 5.50E-02 3.93E-01 2.96E+00
1970 2.30E-01 2.67E+00 2.94E+01 7.10E-02 4.57E-01 2.78E+00 6.84E-02 4.01E-01 2.45E+00 5.50E-02 3.93E-01 2.96E+00
1971 3.69E-01 3.93E+00 3.13E+01 1.08E-01 6.82E-01 4.17E+00 6.22E-02 3.65E-01 2.23E+00 5.00E-02 3.57E-01 2.69E+00
1972 3.08E-01 3.28E+00 2.61E+01 8.98E-02 5.68E-01 3.47E+00 6.84E-02 4.01E-01 2.45E+00 5.50E-02 3.93E-01 2.96E+00
1973 2.46E-01 2.62E+00 2.09E+01 7.18E-02 4.55E-01 2.78E+00 1.06E-01 6.20E-01 3.79E+00 8.51E-02 6.07E-01 4.57E+00
1974 1.19E-01 1.27E+00 1.01E+01 3.47E-02 2.20E-01 1.34E+00 2.80E-02 1.64E-01 1.00E+00 2.25E-02 1.61E-01 1.21E+00
1975 8.61E-02 9.18E-01 7.31E+00 2.51E-02 1.59E-01 9.73E-01 1.93E-02 1.13E-01 6.91E-01 1.55E-02 1.11E-01 8.33E-01
1976 5.33E-02 5.68E-01 4.52E+00 1.56E-02 9.85E-02 6.02E-01 1.49E-02 8.75E-02 5.35E-01 1.20E-02 8.56E-02 6.45E-01
1977 3.69E-02 3.93E-01 3.13E+00 1.08E-02 6.82E-02 4.17E-01 1.68E-02 9.85E-02 6.02E-01 1.35E-02 9.63E-02 7.26E-01
1978 2.26E-02 2.40E-01 1.91E+00 6.59E-03 4.17E-02 2.55E-01 6.22E-03 3.65E-02 2.23E-01 5.00E-03 3.57E-02 2.69E-01
1979 8.20E-02 8.74E-01 6.96E+00 2.40E-02 1.52E-01 9.26E-01 2.05E-02 1.20E-01 7.36E-01 1.65E-02 1.18E-01 8.87E-01
1980 1.54E-01 1.64E+00 1.31E+01 4.49E-02 2.84E-01 1.74E+00 3.64E-02 2.52E-01 1.90E+00 3.19E-02 2.47E-01 1.72E+00
1981 2.95E-01 3.15E+00 2.50E+01 8.62E-02 5.45E-01 3.33E+00 6.99E-02 4.84E-01 3.64E+00 6.13E-02 4.75E-01 3.30E+00
1982 3.69E-01 3.93E+00 3.13E+01 1.08E-01 6.82E-01 4.17E+00 8.74E-02 6.05E-01 4.55E+00 7.67E-02 5.94E-01 4.13E+00
1983 4.10E-01 4.37E+00 3.48E+01 1.20E-01 7.58E-01 4.63E+00 9.71E-02 6.73E-01 5.05E+00 8.52E-02 6.60E-01 4.59E+00
1984 2.26E-01 2.40E+00 1.91E+01 6.59E-02 4.17E-01 2.55E+00 5.34E-02 3.70E-01 2.78E+00 4.68E-02 3.63E-01 2.52E+00
1985 3.90E-01 4.15E+00 3.31E+01 1.14E-01 7.20E-01 4.40E+00 9.22E-02 6.39E-01 4.80E+00 8.09E-02 6.27E-01 4.36E+00
1986 3.90E-01 4.15E+00 3.31E+01 1.14E-01 7.20E-01 4.40E+00 9.22E-02 6.39E-01 4.80E+00 8.09E-02 6.27E-01 4.36E+00
1987 6.77E-01 7.21E+00 5.74E+01 1.98E-01 1.25E+00 7.64E+00 1.60E-01 1.11E+00 8.34E+00 1.41E-01 1.09E+00 7.57E+00
1988 3.90E-01 4.15E+00 3.31E+01 1.14E-01 7.20E-01 4.40E+00 9.22E-02 6.39E-01 4.80E+00 8.09E-02 6.27E-01 4.36E+00
1989 4.51E-01 4.81E+00 3.83E+01 1.32E-01 8.33E-01 5.10E+00 1.07E-01 7.40E-01 5.56E+00 9.37E-02 7.26E-01 5.05E+00
1990 1.74E-01 1.86E+00 1.48E+01 5.09E-02 3.22E-01 1.97E+00 4.13E-02 2.86E-01 2.15E+00 3.62E-02 2.80E-01 1.95E+00
1991 1.84E-01 2.24E+00 1.90E+01 5.68E-02 3.94E-01 2.45E+00 3.31E-02 2.41E-01 1.60E+00 3.76E-02 2.44E-01 1.60E+00
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Radionuclide Releases from X-10 to the Clinch River-

Predicted Radionuclide Concentrationsin Clinch River Fish

Table 8B.3 Predicted annual average concentrations o

£ 19

Ru in the flesh of Clinch River fish (Bq kg™) at four locations.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 2.22E-01 2.91E+00 4.51E+01 6.08E-02 4.98E-01 5.12E+00 4.27E-02 4.09E-01 3.09E+00 4.04E-02 3.90E-01 3.36E+00
1945 2.05E-01 2.74E+00 3.94E+01 5.65E-02 4.45E-01 4.42E+00 3.55E-02 3.27E-01 3.02E+00 3.27E-02 3.47E-01 2.93E+00
1946 2.92E-01 4.47E+00 6.77E+01 8.24E-02 7.84E-01 7.10E+00 6.51E-02 5.59E-01 6.55E+00 6.52E-02 5.66E-01 5.39E+00
1947 9.41E-02 1.09E+00 1.43E+01 2.44E-02 1.87E-01 1.79E+00 1.84E-02 1.46E-01 1.27E+00 1.56E-02 1.42E-01 1.45E+00
1948 1.91E-01 2.18E+00 2.55E+01 4.51E-02 3.73E-01 3.33E+00 3.27E-02 2.55E-01 1.77E+00 2.91E-02 2.43E-01 1.90E+00
1949 4.48E-01 5.29E+00 5.35E+01 1.15E-01 9.02E-01 5.86E+00 8.71E-02 6.25E-01 4.54E+00 8.24E-02 6.22E-01 4.58E+00
1950 8.03E-02 9.53E-01 9.64E+00 2.13E-02 1.59E-01 1.05E+00 1.40E-02 1.08E-01 8.00E-01 1.35E-02 1.05E-01 7.63E-01
1951 5.92E-02 7.45E-01 8.44E+00 1.71E-02 1.27E-01 8.86E-01 1.22E-02 8.57E-02 6.55E-01 1.34E-02 8.23E-02 6.84E-01
1952 7.43E-02 8.38E-01 8.59E+00 2.02E-02 1.43E-01 9.00E-01 1.39E-02 1.05E-01 7.65E-01 1.53E-02 1.03E-01 7.24E-01
1953 1.32E-01 1.47E+00 1.54E+01 3.37E-02 2.44E-01 1.81E+00 2.69E-02 1.85E-01 1.31E+00 2.41E-02 1.76E-01 1.33E+00
1954 8.78E-02 9.14E-01 8.72E+00 2.08E-02 1.60E-01 1.11E+00 1.39E-02 9.44E-02 6.96E-01 1.32E-02 9.58E-02 6.39E-01
1955 1.81E-01 1.65E+00 1.88E+01 4.14E-02 2.76E-01 1.99E+00 3.02E-02 2.12E-01 1.41E+00 2.81E-02 2.03E-01 1.46E+00
1956 1.55E-01 1.57E+00 1.48E+01 3.90E-02 2.69E-01 1.97E+00 2.42E-02 1.79E-01 1.27E+00 2.57E-02 1.74E-01 1.25E+00
1957 2.62E-01 2.67E+00 2.86E+01 5.96E-02 4.66E-01 3.28E+00 4.21E-02 2.98E-01 2.10E+00 4.36E-02 3.09E-01 2.21E+00
1958 2.03E-01 2.21E+00 2.21E+01 4.98E-02 3.68E-01 2.87E+00 4.19E-02 2.97E-01 2.04E+00 3.98E-02 2.88E-01 1.88E+00
1959 3.58E+00 4.27E+01 4.50E+02 1.10E+00 7.24E+00 4.95E+01 6.27E-01 4.61E+00 3.03E+01 6.57E-01 4.64E+00 3.22E+01
1960 6.95E+00 8.39E+01 9.34E+02 1.95E+00 1.44E+01 1.10E+02 2.29E+00 1.34E+01 8.85E+01 1.98E+00 1.43E+01 9.95E+01
1961 5.33E+00 6.44E+01 7.17E+02 1.50E+00 1.11E+01 8.44E+01 1.76E+00 1.03E+01 6.79E+01 1.52E+00 1.09E+01 7.63E+01
1962 3.05E+00 3.68E+01 4.10E+02 8.54E-01 6.33E+00 4.82E+01 1.01E+00 5.86E+00 3.88E+01 8.66E-01 6.25E+00 4.36E+01
1963 1.58E+00 1.91E+01 2.12E+02 4.43E-01 3.28E+00 2.50E+01 5.21E-01 3.04E+00 2.01E+01 4.49E-01 3.24E+00 2.26E+01
1964 8.57E-01 1.03E+01 1.15E+02 2.40E-01 1.78E+00 1.36E+01 2.83E-01 1.65E+00 1.09E+01 2.44E-01 1.76E+00 1.23E+01
1965 2.29E-01 2.76E+00 3.07E+01 6.41E-02 4.75E-01 3.62E+00 7.54E-02 4.40E-01 2.91E+00 6.50E-02 4.69E-01 3.27E+00
1966 7.43E-02 8.96E-01 9.98E+00 2.08E-02 1.54E-01 1.18E+00 2.45E-02 1.43E-01 9.46E-01 2.11E-02 1.52E-01 1.06E+00
1967 1.14E-02 1.38E-01 1.54E+00 3.20E-03 2.37E-02 1.81E-01 3.77E-03 2.20E-02 1.46E-01 3.25E-03 2.35E-02 1.64E-01
1968 1.33E-02 1.61E-01 1.79E+00 3.74E-03 2.77E-02 2.11E-01 4.40E-03 2.56E-02 1.70E-01 3.79E-03 2.74E-02 1.91E-01
1969 2.67E-02 3.22E-01 3.58E+00 7.47E-03 5.54E-02 4.22E-01 8.80E-03 5.13E-02 3.40E-01 7.58E-03 5.47E-02 3.82E-01
1970 9.52E-03 1.15E-01 1.28E+00 2.67E-03 1.98E-02 1.51E-01 3.14E-03 1.83E-02 1.21E-01 2.71E-03 1.95E-02 1.36E-01
1971 5.96E-02 5.26E-01 4.53E+00 1.65E-02 1.01E-01 6.60E-01 1.26E-02 7.33E-02 4.85E-01 1.08E-02 7.82E-02 5.45E-01
1972 1.77E-02 1.56E-01 1.34E+00 4.88E-03 2.99E-02 1.96E-01 3.77E-03 2.20E-02 1.46E-01 3.25E-03 2.35E-02 1.64E-01
1973 1.10E-02 9.74E-02 8.39E-01 3.05E-03 1.87E-02 1.22E-01 3.14E-03 1.83E-02 1.21E-01 2.71E-03 1.95E-02 1.36E-01
1974 2.87E-03 2.53E-02 2.18E-01 7.94E-04 4.85E-03 3.18E-02 1.95E-03 1.14E-02 7.52E-02 1.68E-03 1.21E-02 8.45E-02
1975 2.87E-03 2.53E-02 2.18E-01 7.94E-04 4.85E-03 3.18E-02 1.19E-03 6.96E-03 4.61E-02 1.03E-03 7.42E-03 5.18E-02
1976 3.09E-03 2.73E-02 2.35E-01 8.55E-04 5.23E-03 3.42E-02 9.42E-04 5.49E-03 3.64E-02 8.12E-04 5.86E-03 4.09E-02
1977 3.31E-03 2.92E-02 2.52E-01 9.16E-04 5.60E-03 3.67E-02 1.19E-03 6.96E-03 4.61E-02 1.03E-03 7.42E-03 5.18E-02
1978 1.88E-02 1.66E-01 1.43E+00 5.19E-03 3.17E-02 2.08E-01 4.59E-03 2.67E-02 1.77E-01 3.95E-03 2.85E-02 1.99E-01
1979 1.77E-03 1.56E-02 1.34E-01 4.88E-04 2.99E-03 1.96E-02 6.91E-04 4.03E-03 2.67E-02 5.96E-04 4.30E-03 3.00E-02
1980 3.76E-03 3.31E-02 2.85E-01 1.04E-03 6.35E-03 4.16E-02 7.70E-04 5.79E-03 3.52E-02 6.83E-04 5.78E-03 4.15E-02
1981 8.10E-04 8.48E-03 8.45E-02 1.85E-04 1.38E-03 9.29E-03 1.45E-04 9.86E-04 6.61E-03 1.35E-04 9.66E-04 7.43E-03
1982 6.94E-04 7.92E-03 7.77E-02 1.72E-04 1.29E-03 9.31E-03 1.27E-04 9.32E-04 6.56E-03 1.33E-04 9.58E-04 6.74E-03
1983 9.88E-04 1.04E-02 1.02E-01 2.42E-04 1.74E-03 1.25E-02 1.75E-04 1.17E-03 8.65E-03 1.55E-04 1.19E-03 8.84E-03
1984 9.36E-04 9.45E-03 9.27E-02 2.28E-04 1.59E-03 1.07E-02 1.52E-04 1.11E-03 7.52E-03 1.56E-04 1.08E-03 7.16E-03
1985 4.18E-05 4.34E-04 4.42E-03 1.03E-05 7.20E-05 4.78E-04 1.01E-05 7.16E-05 4.80E-04 1.04E-05 7.21E-05 4.93E-04
1986 2.32E-12 2.39E-11 2.47E-10 5.68E-13 4.01E-12 2.86E-11 5.60E-13 3.94E-12 2.79E-11 5.55E-13 3.83E-12 2.65E-11
1987 2.24E-12 2.37E-11 2.45E-10 5.29E-13 3.91E-12 2.83E-11 5.51E-13 3.95E-12 2.66E-11 5.58E-13 3.94E-12 2.63E-11
1988 2.24E-12 2.35E-11 2.39E-10 5.40E-13 3.96E-12 2.73E-11 5.68E-13 3.94E-12 2.84E-11 5.35E-13 3.91E-12 2.71E-11
1989 2.29E-12 2.41E-11 2.41E-10 5.77E-13 3.93E-12 2.72E-11 5.69E-13 3.95E-12 2.58E-11 5.44E-13 3.91E-12 2.77E-11
1990 2.30E-12 2.40E-11 2.37E-10 5.72E-13 3.97E-12 2.68E-11 5.27E-13 3.97E-12 2.57E-11 5.40E-13 3.91E-12 2.82E-11
1991 2.23E-12 2.41E-11 2.49E-10 5.41E-13 3.88E-12 2.76E-11 5.23E-13 3.97E-12 2.86E-11 5.43E-13 3.99E-12 2.81E-11
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Radionuclide Releases from X-10 to the Clinch River-

Predicted Radionuclide Concentrationsin Clinch River Fish

Table 8B.4 Predicted annual average concentrations of *°Co in the flesh of Clinch River fish (Bq kg™) at four locations.

TASK 4 REPORT

CRM 20.5 CRM 14 CRM 3.5 CRM 0O
2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
1944 1.48E-10 1.27E-09 9.31E-09 4.11E-11 2.34E-10 1.00E-09 4.18E-11 2.27E-10 1.08E-09 4.25E-11 2.30E-10 1.03E-09
1945 1.50E-10 1.21E-09 1.13E-08 3.79E-11 2.14E-10 1.13E-09 4.24E-11 2.27E-10 1.04E-09 4.45E-11 2.18E-10 1.04E-09
1946 1.48E-10 1.21E-09 9.16E-09 4.90E-11 2.26E-10 1.20E-09 5.27E-11 2.05E-10 1.12E-09 4.15E-11 2.14E-10 1.10E-09
1947 6.96E-01 1.00E+01 1.49E+02 1.84E-01 2.01E+00 1.70E+01 1.08E-01 1.43E+00 1.35E+01 1.24E-01 1.30E+00 1.31E+01
1948 1.43E+00 2.20E+01 3.28E+02 4.25E-01 3.76E+00 2.92E+01 2.76E-01 2.37E+00 1.95E+01 2.10E-01 2.28E+00 1.98E+01
1949 2.91E+00 4.09E+01 7.35E+02 7.14E-01 7.01E+00 6.87E+01 5.58E-01 5.05E+00 4.66E+01 5.77E-01 4.85E+00 4.71E+01
1950 8.88E-01 9.75E+00 1.11E+02 1.92E-01 1.64E+00 1.54E+01 1.27E-01 1.20E+00 1.08E+01 1.07E-01 1.23E+00 1.08E+01
1951 3.23E-01 5.06E+00 5.57E+01 8.83E-02 1.00E+00 7.88E+00 6.72E-02 6.36E-01 5.99E+00 7.17E-02 6.69E-01 5.56E+00
1952 8.93E-01 1.35E+01 2.05E+02 2.28E-01 2.58E+00 2.32E+01 2.06E-01 1.67E+00 1.49E+01 1.98E-01 1.76E+00 1.59E+01
1953 1.47E+00 1.98E+01 2.44E+02 3.51E-01 3.79E+00 4.33E+01 2.41E-01 2.45E+00 2.33E+01 2.25E-01 2.40E+00 2.89E+01
1954 2.79E+00 3.76E+01 5.64E+02 6.67E-01 6.31E+00 6.76E+01 3.69E-01 4.02E+00 4.12E+01 4.16E-01 3.70E+00 3.57E+01
1955 1.36E+00 1.01E+01 7.67E+01 3.99E-01 1.86E+00 8.03E+00 2.88E-01 1.22E+00 5.39E+00 2.68E-01 1.22E+00 5.44E+00
1956 8.92E+00 6.53E+01 5.37E+02 2.58E+00 1.30E+01 4.85E+01 1.66E+00 7.63E+00 3.27E+01 1.66E+00 7.59E+00 3.22E+01
1957 8.66E-01 7.13E+00 6.07E+01 2.63E-01 1.32E+00 5.12E+00 1.95E-01 8.85E-01 3.77E+00 2.03E-01 8.96E-01 3.91E+00
1958 1.46E+00 1.19E+01 9.83E+01 4.45E-01 2.19E+00 9.63E+00 3.44E-01 1.62E+00 6.52E+00 3.29E-01 1.61E+00 6.45E+00
1959 2.12E+01 1.72E+02 1.35E+03 6.51E+00 3.19E+01 1.17E+02 4.05E+00 1.78E+01 7.53E+01 3.77E+00 1.75E+01 7.32E+01
1960 4.72E+00 3.69E+01 3.28E+02 1.53E+00 6.52E+00 2.88E+01 1.36E+00 5.92E+00 2.72E+01 1.10E+00 5.61E+00 2.98E+01
1961 3.48E+00 2.71E+01 2.41E+02 1.12E+00 4.80E+00 2.12E+01 1.00E+00 4.36E+00 2.00E+01 8.07E-01 4.13E+00 2.19E+01
1962 2.85E+00 2.23E+01 1.98E+02 9.22E-01 3.94E+00 1.74E+01 8.20E-01 3.57E+00 1.64E+01 6.63E-01 3.39E+00 1.80E+01
1963 4.19E+00 3.27E+01 2.91E+02 1.35E+00 5.79E+00 2.56E+01 1.21E+00 5.25E+00 2.41E+01 9.73E-01 4.98E+00 2.64E+01
1964 3.83E+00 2.99E+01 2.66E+02 1.24E+00 5.29E+00 2.34E+01 1.10E+00 4.80E+00 2.20E+01 8.90E-01 4.55E+00 2.42E+01
1965 2.05E+00 1.60E+01 1.42E+02 6.62E-01 2.83E+00 1.25E+01 5.90E-01 2.57E+00 1.18E+01 4.76E-01 2.44E+00 1.29E+01
1966 3.30E+00 2.58E+01 2.29E+02 1.07E+00 4.55E+00 2.01E+01 9.49E-01 4.13E+00 1.90E+01 7.66E-01 3.92E+00 2.08E+01
1967 1.07E+00 8.35E+00 7.42E+01 3.46E-01 1.48E+00 6.52E+00 3.08E-01 1.34E+00 6.15E+00 2.48E-01 1.27E+00 6.74E+00
1968 2.41E+00 1.88E+01 1.67E+02 7.78E-01 3.32E+00 1.47E+01 6.92E-01 3.02E+00 1.38E+01 5.59E-01 2.86E+00 1.52E+01
1969 3.12E+00 2.44E+01 2.16E+02 1.01E+00 4.31E+00 1.90E+01 8.97E-01 3.91E+00 1.79E+01 7.25E-01 3.71E+00 1.97E+01
1970 8.91E-01 6.96E+00 6.18E+01 2.88E-01 1.23E+00 5.44E+00 2.56E-01 1.12E+00 5.12E+00 2.07E-01 1.06E+00 5.62E+00
1971 5.66E-01 3.68E+00 2.36E+01 1.96E-01 6.82E-01 2.61E+00 2.05E-01 8.94E-01 4.10E+00 1.66E-01 8.47E-01 4.49E+00
1972 1.28E-01 9.51E-01 7.18E+00 3.64E-02 1.68E-01 6.83E-01 2.64E-02 1.29E-01 5.29E-01 2.62E-02 1.30E-01 5.07E-01
1973 1.26E-01 9.84E-01 7.70E+00 3.72E-02 1.76E-01 6.99E-01 2.62E-02 1.22E-01 4.84E-01 2.67E-02 1.21E-01 4.84E-01
1974 8.98E-02 7.15E-01 6.22E+00 2.76E-02 1.32E-01 5.70E-01 2.19E-02 1.05E-01 4.17E-01 2.17E-02 1.02E-01 4.06E-01
1975 6.35E-02 4.84E-01 3.99E+00 1.97E-02 8.63E-02 3.56E-01 1.33E-02 6.50E-02 2.61E-01 1.40E-02 6.33E-02 2.59E-01
1976 1.94E-01 1.52E+00 1.19E+01 5.60E-02 2.69E-01 1.11E+00 3.92E-02 1.86E-01 7.33E-01 3.76E-02 1.88E-01 7.63E-01
1977 6.14E-02 4.56E-01 3.70E+00 1.82E-02 8.50E-02 3.53E-01 1.30E-02 6.22E-02 2.60E-01 1.34E-02 6.36E-02 2.51E-01
1978 1.51E-01 9.82E-01 6.28E+00 5.22E-02 1.82E-01 6.96E-01 2.82E-02 1.23E-01 5.64E-01 2.28E-02 1.17E-01 6.18E-01
1979 4.72E-02 3.07E-01 1.96E+00 1.63E-02 5.68E-02 2.17E-01 1.03E-02 4.47E-02 2.05E-01 8.28E-03 4.24E-02 2.25E-01
1980 1.98E-01 1.29E+00 8.25E+00 6.85E-02 2.39E-01 9.13E-01 4.60E-02 2.09E-01 9.02E-01 4.21E-02 2.09E-01 9.49E-01
1981 8.97E-02 5.83E-01 3.73E+00 3.10E-02 1.08E-01 4.13E-01 2.08E-02 9.44E-02 4.08E-01 1.90E-02 9.47E-02 4.29E-01
1982 5.66E-01 3.68E+00 2.36E+01 1.96E-01 6.82E-01 2.61E+00 1.31E-01 5.96E-01 2.58E+00 1.20E-01 5.98E-01 2.71E+00
1983 1.51E-01 9.82E-01 6.28E+00 5.22E-02 1.82E-01 6.96E-01 3.50E-02 1.59E-01 6.87E-01 3.21E-02 1.60E-01 7.23E-01
1984 3.45E-02 2.78E-01 2.34E+00 1.07E-02 4.90E-02 2.09E-01 7.52E-03 3.35E-02 1.43E-01 7.13E-03 3.40E-02 1.45E-01
1985 1.32E-01 8.59E-01 5.50E+00 4.57E-02 1.59E-01 6.09E-01 3.06E-02 1.39E-01 6.02E-01 2.81E-02 1.40E-01 6.33E-01
1986 1.68E-01 1.26E+00 9.79E+00 4.98E-02 2.20E-01 9.25E-01 3.23E-02 1.47E-01 5.80E-01 3.22E-02 1.49E-01 5.79E-01
1987 2.57E-02 2.04E-01 1.64E+00 7.76E-03 3.62E-02 1.43E-01 6.62E-03 3.13E-02 1.26E-01 6.43E-03 3.07E-02 1.25E-01
1988 3.31E-02 2.52E-01 2.00E+00 9.91E-03 4.64E-02 1.81E-01 5.82E-03 2.72E-02 1.10E-01 6.09E-03 2.87E-02 1.08E-01
1989 2.93E-01 1.90E+00 1.22E+01 1.01E-01 3.52E-01 1.35E+00 6.78E-02 3.08E-01 1.33E+00 6.21E-02 3.09E-01 1.40E+00
1990 2.74E-01 1.78E+00 1.14E+01 9.46E-02 3.30E-01 1.26E+00 6.35E-02 2.88E-01 1.25E+00 5.81E-02 2.89E-01 1.31E+00
1991 3.31E-02 2.59E-01 2.11E+00 1.07E-02 4.77E-02 1.92E-01 6.50E-03 3.00E-02 1.16E-01 6.64E-03 2.95E-02 1.17E-01
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Appendix 10A: Nuclear Properties

Appendix 10A contains selected information on thenuclear properties of the radionuclides of interest to
both interna and externa dosimetry. The properties provided in Appendix 10A include haf-lives, types
of radiation emitted, radiation energies, and yield. The radionuclides of interest are ** Cs, ©Co,**1,** Ru
and ®Sr for internal dosimetry and **'Cs,®Co,®Ru,® Zr,%® Nb,*** Ce, and® Sr for external dosimetry.
All the information presented here is extracted from |CRP Publication 38 (1983).

Internal dosimetry isconducted for exposure pathwaysthat result in radioactive material s entering the
human body. These pathways include ingestion, inhaation, and injection into the bloodstream. The only
pathway necessary intheanalyses of the effectsof radionuclidesrel eased into the Clinch River isingestion.

Externa dosimetry isconducted for exposure pathwaysthat resultin radioactive materid saccumulaingin
theenvironment and externdly irradiating the organsof thehuman body. These pathwaysincludeexposure
to contaminated surfaces, submersionin water or air, and dermal contact. The only pathway applicable
for the releases to the Clinch River is exposure to contaminated shoreline sediments.

10A.1 Nuclear Propertiesof Cesium-137

Cesium-137 isabeta emitter with a half-life of 30 years. The daughter of *¥'Csis**™Ba (T, =2.55
min), which is produced 94.6% of the time and which emitsone 661.6 KeV gammaradiation. Thetota
amount of energy per nuclear transformation from beta radiation is 0.2521 MeV nt? (nuclear
transformation) (0.187 MeV nt™* from **’Cs decay and 0.0651 MeV nt from *™Badecay). Thetotal
amount of energy per nuclear transformation from gammaradiation is0.594 MeV nt! from*"™Badecay.

10A.2 Nuclear Properties of Cobalt-60

Cobalt-60 has ahdf-life of 5.27 years; it decays by emitting €l ectrons (betaradiation), followed by two
very energetic gammarays (E; = 1.173MeV and E, = 1.33 MeV). Itsdaughter, ©Ni, isstable. Thetotal
energy per nuclear transformationis2.5MeV nt* from gammaradiation and 0.0965 MeV nt* from beta
radiation.

10A.3 Nuclear Propertiesof lodine-131
lodine-131 hasahdf-lifeof 8.04 days. It decaysby emitting various betaand gammaradiations. Thetotd

energy emitted by nonpenetrating radiation (beta, capture eectrons, and Auger eectrons) is0.190 MeV
nt. Thetotal energy emitted by penetrating radiation (x-rays and gammas) is 0.380 MeV nt™.
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10A.4 Nuclear Propertiesof Ruthenium-106

Ruthenium-106 hasahalf-lifeof 368.2 days. It decaysby emitting aweak electron (beta) (0.01 MeV).
|ts daughter, *®Rh, hasa 29.9-second half-life and decaysto the stable'® Pd by emitting different electrons
followed by gammaradiation. Thetota energy emitted by penetrating radiation (x-raysand gammas) is
0.20 MeV nt, while the energy emitted by nonpenetrating radiation (beta, capture electrons, and Auger
electrons) is 1.41 MeV nt™.

10A.5 Nuclear Propertiesof Strontium-90

Strontium-90, with a29.12-year half-life, decaysto Y by betadecay. The average energy of thiselectron
is0.196 MeV. Yitrium-90, the radioactive daughter of **Sr, has ahdf-life of 64.0 hours. Yttrium-90 aso
decays by eectron emissonto *Zr, whichisstable. When®Y decaysto®Zr, there are multiple decay
schemes possible (beta or gamma emission), but the most probable isthe emission of abetaparticle. The
average energy for thiselectronis0.935 MeV. Theyiedfor al ¥Sr betadecaysis approximately 100%,
while the other transitions are negligible.

10A.6 Nuclear Propertiesof Cerium-144

Cerium-144 hasahdf-life of 284 days. The*Ce daughter, **Pr (Praseodymium), isformed by direct
betaemission or by the emission of abetafollowed by several ggmmaemissions. Praseodymium-144
decays (17-minute half-life) by betaemissionto **Nd (Neodymium), whichisstable. Thistransitioncan
betheresult of direct betadecay or of betaemisson followed by gammaemisson. Theenergy of emitted
photons ranges from 0.033 MeV to 2.186 MeV.

10A.7 Nuclear Propertiesof Zirconium-95 and Niobium-95

Zirconium-95 hasahdf-life of approximately 64 daysand decays by betaemission, followed by gamma
emission to *Nb (Niobium). Niobium-95, whichis also radioactive, hasahaf-life of 35 daysand decays
to stable ®Mo (Molybdenum) by further betaand gammaemission. Zirconium-95 emitstwo photonswith
anenergy of 0.72MeV and 0.76 KeV, respectively. Niobium-95 emitsone0.75 MeV photonin every
nuclear disintegration.

10A.8 References

I nternational Commissionon Radiologica Protection (ICRP). 1983. Radionuclide TransformationsEnergy
and Intensity of Emissions. Report No. 38. Pergamon Press, Oxford. pp. 187-198.
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Appendix 10B: Data on Clinch River Shorelines

This gppendix presents supporting data used in the estimation of the doses and hedth risks from
externd exposure to radionuclides deposited in the shoreline sediments of the Clinch River.

The shordine width was edimaed for the following locatiions of interest on the Clinch River:
Jones Idand (CRM 19.2), Grassy Creek/K-25 (CRM 14.5), Kingston Steam Plant (CRM 2.3),
and the City of Kingston (CRM 0.0). Based on the availadle river bottom profiles, it was found
that, in most cases, one shore on the river is very steep, while the opposte one is rather flat and
accessible to people.  For a given location, the difference between the daily predicted river width
and the minimum predicted width as output by the HEC-6-R modd (Section 6) was caculated.
Then, using the dope of the less seep shore a that location, the width of the shoreline was
estimated.

The shordine width varies from one season to another during a given year. To express the
uncertainty introduced by this variation the following procedure was used.

(& The maximum and the average shordine width in a given yer were esimated (Figures
10B.1, 10B.2, 10B.3, and 10B.4).

(b) A minimum shordine width of 2 meters was assumed for dl years.

(¢) The uncertainty in the width of the shordline during a year was expressed as a triangular
digribution with a minimum of 2 m, a mode equa to the edimated average shordine width
in each year and a maximum given by the esimated maximum shordine width in the same
year (Table 10B.1).

(d) The probability digributions for the shordine width were sampled independently for each
year and each location.

Based on the shoreline width, the dose-rate factors available for areas contaminated to an infinite
extent are adjused to the finite dimenson of the Clinch River shordines A geometry
adjusment factor was obtained usng the rdationship derived in Section 10.4.2 (Figure 10.4);
linear interpolation was used to obtain intermediate points.

The result of this procedure is a sat of probability digtributions that describe the uncertainty
introduced by the geometry of the Clinch River shoreline. There is one for each exposure year
(48 years), for each radionuclide of interest (7 radionuclides), and for each location of interest (4
locations). These digributions are gpplied to the dose-rate factors for each specific organ. An
example of the didribution for such geometry factors is presented in Figure 10.5. All of the
derived geometry factors are presented in Tables 10B.2 to 10B.8).
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Table 10.B.1 Estimated shoreline width (m) at locations of interest on the Clinch River.
CRM 19.2 CRM 14.5 CRM 2.3 CRM 0.0

min mode max min mode max min mode max min mode max
1944 2.0 8.2 12.4 2.0 6.0 10.7 2.0 14.7 25.3 2.0 14.7 25.3
1945 2.0 8.5 12.7 2.0 6.0 11.0 2.0 145 25.6 2.0 145 25.6
1946 2.0 10.7 15.9 2.0 5.7 11.3 2.0 13.9 26.3 2.0 13.9 26.2
1947 2.0 8.2 12.8 2.0 6.1 11.3 2.0 14.3 25.2 2.0 14.3 25.2
1948 2.0 17.0 22.5 2.0 9.2 14.7 2.0 175 29.3 2.0 17.4 29.2
1949 2.0 12.8 20.1 2.0 7.7 14.0 2.0 19.5 33.6 2.0 19.4 334
1950 2.0 13.6 21.7 2.0 8.3 15.0 2.0 21.0 35.2 2.0 20.9 35.0
1951 2.0 145 22.0 2.0 8.0 14.2 2.0 13.9 27.6 2.0 13.8 275
1952 2.0 9.7 16.6 2.0 6.6 12.2 2.0 15.0 26.6 2.0 14.9 26.4
1953 2.0 13.2 20.3 2.0 8.5 15.1 2.0 19.4 322 2.0 19.2 318
1954 2.0 12.0 19.6 2.0 7.0 14.0 2.0 135 26.6 2.0 13.3 26.2
1955 2.0 11.2 20.2 2.0 6.3 13.8 2.0 13.3 26.3 2.0 13.1 26.0
1956 2.0 8.5 17.7 2.0 5.1 11.9 2.0 8.8 21.6 2.0 8.6 21.2
1957 2.0 10.1 21.6 2.0 5.4 134 2.0 10.4 25.4 2.0 10.3 25.2
1958 2.0 16.1 28.6 2.0 10.8 19.3 2.0 22.7 36.9 2.0 22.4 36.4
1959 2.0 154 29.2 2.0 10.5 19.7 2.0 22.2 37.6 2.0 22.0 371
1960 2.0 11.5 23.8 2.0 8.2 17.1 2.0 16.3 30.7 2.0 16.1 304
1961 2.0 10.4 24.0 2.0 7.6 17.2 2.0 154 30.3 2.0 15.2 29.8
1962 2.0 9.6 26.9 2.0 7.7 17.4 2.0 16.4 316 2.0 16.0 310
1963 2.0 16.3 311 2.0 11.0 24.6 2.0 23.8 43.2 2.0 235 42.3
1964 2.0 11.8 24.0 2.0 8.8 17.9 2.0 20.2 35.8 2.0 19.9 354
1965 2.0 11.2 25.1 2.0 7.5 18.0 2.0 15.7 34.4 2.0 155 34.0
1966 2.0 12.8 23.8 2.0 9.3 17.8 2.0 21.6 36.8 2.0 21.3 36.4
1967 2.0 12.6 25.4 2.0 9.1 18.6 2.0 21.6 38.1 2.0 21.3 37.6
1968 2.0 9.4 21.1 2.0 7.3 16.3 2.0 16.1 32.7 2.0 15.9 321
1969 2.0 16.6 27.6 2.0 11.0 19.7 2.0 21.4 36.4 2.0 19.7 345
1970 2.0 134 25.4 2.0 9.5 18.6 2.0 23.0 38.8 2.0 22.6 38.3
1971 2.0 11.7 24.1 2.0 8.1 174 2.0 17.6 33.6 2.0 174 331
1972 2.0 11.5 25.4 2.0 7.7 18.1 2.0 17.6 34.7 2.0 17.3 34.1
1973 2.0 16.2 305 2.0 10.9 21.4 2.0 28.0 459 2.0 27.4 44.9
1974 2.0 9.5 22.3 2.0 5.0 13.6 2.0 12.9 30.0 2.0 12.7 29.5
1975 2.0 15.0 28.3 2.0 8.2 17.4 2.0 16.9 34.0 2.0 15.9 32.6
1976 2.0 9.7 21.5 2.0 6.6 15.0 2.0 16.4 32.6 2.0 16.2 322
1977 2.0 15.9 29.8 2.0 9.4 18.9 2.0 22.4 40.0 2.0 21.4 38.7
1978 2.0 9.1 21.0 2.0 6.2 14.3 2.0 15.1 30.2 2.0 14.9 29.8
1979 2.0 9.4 21.7 2.0 6.4 14.8 2.0 16.4 32.6 2.0 16.2 321
1980 2.0 12.0 23.3 2.0 7.2 15.0 2.0 13.8 29.0 2.0 12.9 28.0
1981 2.0 22.0 33.7 2.0 10.1 18.5 2.0 14.4 305 2.0 14.3 30.1
1982 2.0 7.1 18.8 2.0 5.1 12.8 2.0 12.9 28.4 2.0 12.8 28.1
1983 2.0 11.7 23.2 2.0 7.4 15.1 2.0 18.4 34.0 2.0 18.1 334
1984 2.0 18.9 30.3 2.0 11.5 19.4 2.0 331 48.6 2.0 324 47.7
1985 2.0 8.7 18.3 2.0 5.7 12.4 2.0 135 27.6 2.0 13.3 27.2
1986 2.0 7.9 16.9 2.0 5.3 11.4 2.0 12.3 24.5 2.0 12.2 24.2
1987 2.0 7.9 18.3 2.0 5.2 12.3 2.0 12.6 275 2.0 12.4 27.1
1988 2.0 8.8 19.9 2.0 5.3 13.1 2.0 13.3 29.5 2.0 13.1 29.2
1989 2.0 13.2 25.3 2.0 8.1 16.0 2.0 23.1 39.1 2.0 22.8 385
1990 2.0 155 27.3 2.0 9.3 16.9 2.0 22.8 38.3 2.0 20.5 35.7
1991* 2.0 15.5 27.3 2.0 9.3 16.9 2.0 22.8 38.3 2.0 20.5 35.7

* Data on the shoreline width for 1991 were not available. The 1990 shoreline width was used for 1991. This choice has
aminimal effect on the final results because the amount of radioactivity released in 1991 was small compared to
the total amount released.
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Table 10.B.2 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for **Ce.

CRM 19.2 CRM 145 CRM 2.3 CRM 0.0
Per centiles 2.5% 50.0% 97.5%| 2.5% 50.0% 97.5%| 2.5% 50.0% 97.5%( 2.5% 50.0% 97.5%
1944 019 032 039 | 018 028 036 | 025 042 051 | 025 042 051
1945 019 032 039 | 018 028 036 | 024 042 051 | 024 042 051
1946 021 036 043 | 017 028 037 | 024 042 052 | 024 042 051
1947 019 032 039 | 018 029 037 | 024 042 051 | 024 042 051
1948 025 043 050 | 020 034 041 | 026 045 054 | 026 045 054
1949 023 039 047 | 019 032 040 | 027 048 056 | 027 047 0.56
1950 023 040 049 | 020 033 042 | 028 049 057 | 028 049 057
1951 024 041 049 | 019 032 041 | 025 043 052 | 025 043 0.52
1952 021 036 044 | 018 030 038 | 025 043 052 | 025 043 0.52
1953 023 040 047 | 020 033 042 | 027 047 056 | 027 047 055
1954 023 039 047 | 019 031 040 | 025 042 052 | 024 042 051
1955 022 038 047 | 018 030 040 [ 024 042 052 | 024 042 051
1956 020 03 044 | 017 028 038 | 021 037 048 | 021 037 048
1957 022 038 048 | 018 029 039 ( 023 040 051 | 023 040 051
1958 025 044 053 | 022 038 046 | 028 050 058 | 028 050 0.58
1959 025 044 053 | 022 038 047 [ 028 050 058 | 028 050 0.58
1960 023 040 050 | 020 034 044 | 026 045 054 | 026 045 054
1961 023 039 050 | 020 034 044 | 026 044 054 | 026 044 054
1962 023 040 052 | 020 034 044 | 026 045 055 | 026 045 0.55
1963 026 045 055 | 023 040 050 | 029 051 061 | 029 051 0.60
1964 023 040 050 | 021 035 045 (| 027 049 057 | 027 048 057
1965 023 040 051 | 020 034 045 | 026 046 057 | 026 046  0.56
1966 024 041 050 | 021 036 045 | 028 049 058 | 028 049 0.58
1967 024 041 051 | 021 036 045 | 028 050 058 | 028 049 0.58
1968 022 037 048 | 020 033 043 | 026 046 056 | 026 045 0.55
1969 025 044 053 | 022 038 047 [ 028 049 058 | 027 048 0.57
1970 024 042 051 | 021 036 045 | 029 050 059 | 028 050 0.59
1971 023 040 050 | 020 034 044 | 027 047 056 | 027 046 0.56
1972 023 040 051 | 020 034 045 | 027 047 057 | 027 047 0.56
1973 026 045 054 | 022 039 048 | 030 053 062 | 030 053 0.62
1974 022 038 049 | 018 029 039 [ 024 043 054 | 024 043 053
1975 025 044 053 | 020 034 044 | 026 046 056 | 026 045 0.56
1976 022 038 048 | 019 031 041 | 026 046 056 | 026 045 0.55
1977 026 045 054 | 021 037 046 | 029 050 059 | 028 050 0.59
1978 021 037 047 | 018 031 040 | 026 044 054 | 025 044 054
1979 022 038 048 | 019 031 041 | 026 046 056 | 026 045 0.55
1980 023 040 050 | 019 032 041 | 025 043 053 | 024 042 052
1981 028 049 057 | 022 037 045 | 026 044 054 | 025 044 054
1982 020 034 045 | 018 029 039 | 024 042 053 | 024 042 053
1983 023 040 049 | 019 032 042 | 027 047 057 | 027 047 0.56
1984 027 046 054 | 022 038 046 | 032 056 063 | 032 055 0.63
1985 020 03 045 | 018 029 038 | 024 043 052 | 024 042 052
1986 020 034 044 | 017 028 037 | 023 041 050 | 023 040 0.50
1987 020 035 045 | 017 028 038 | 024 042 052 | 024 042 052
1988 021 036 046 | 018 029 039 [ 025 043 054 | 024 043 053
1989 024 041 051 | 020 033 043 | 028 050 059 | 028 050 0.59
1990 025 044 052 | 021 035 044 | 028 050 059 | 027 049 057
1991 025 044 052 ] 021 035 044 [ 028 050 059 | 027 049 0.57
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Table 10.B.3 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for **'Cs.
CRM 19.2 CRM 145 CRM 2.3 CRM 0.0
Per centiles 25% 50.0% 97.5%| 25% 50.0% 97.5%| 25% 50.0% 97.5%| 25% 50.0% 97.5%
1944 0.21 0.34 0.41 0.19 0.31 0.38 0.27 0.45 0.53 0.27 0.45 0.53
1945 0.21 0.34 0.41 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1946 0.22 0.38 0.45 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1947 0.21 0.34 0.41 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1948 0.27 0.45 0.52 0.22 0.36 0.44 0.29 0.48 0.55 0.28 0.47 0.55
1949 0.25 0.42 0.49 0.21 0.34 0.43 0.30 0.50 0.58 0.29 0.50 0.58
1950 0.25 0.43 0.51 0.21 0.35 0.44 0.30 0.51 0.59 0.30 0.51 0.59
1951 0.26 0.43 0.51 0.21 0.35 0.43 0.27 0.45 0.54 0.27 0.45 0.54
1952 0.22 0.38 0.46 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.45 0.54
1953 0.25 0.42 0.49 0.22 0.36 0.44 0.29 0.49 0.57 0.29 0.49 0.57
1954 0.24 0.41 0.49 0.21 0.34 0.43 0.27 0.45 0.54 0.26 0.44 0.53
1955 0.24 0.41 0.49 0.20 0.33 0.42 0.26 0.44 0.53 0.26 0.44 0.53
1956 0.22 0.37 0.47 0.19 0.30 0.40 0.23 0.40 0.50 0.23 0.39 0.50
1957 0.24 0.40 0.50 0.19 0.32 0.42 0.25 0.42 0.53 0.25 0.42 0.53
1958 0.28 0.47 0.55 0.23 0.40 0.48 0.30 0.52 0.60 0.30 0.52 0.59
1959 0.28 0.47 0.55 0.23 0.40 0.49 0.30 0.52 0.60 0.30 0.52 0.60
1960 0.25 0.42 0.52 0.22 0.37 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1961 0.24 0.41 0.52 0.21 0.36 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1962 0.25 0.42 0.53 0.22 0.36 0.46 0.29 0.48 0.57 0.28 0.47 0.56
1963 0.28 0.47 0.56 0.25 0.42 0.52 0.31 0.53 0.62 0.31 0.53 0.62
1964 0.25 0.42 0.52 0.22 0.38 0.47 0.30 0.51 0.59 0.30 0.50 0.59
1965 0.25 0.42 0.53 0.22 0.36 0.47 0.29 0.48 0.58 0.28 0.48 0.58
1966 0.26 0.43 0.52 0.22 0.38 0.47 0.30 0.51 0.59 0.30 0.51 0.59
1967 0.26 0.43 0.53 0.23 0.38 0.48 0.30 0.52 0.60 0.30 0.51 0.60
1968 0.23 0.40 0.50 0.21 0.35 0.45 0.29 0.48 0.57 0.29 0.47 0.57
1969 0.28 0.47 0.54 0.24 0.40 0.49 0.30 0.51 0.59 0.29 0.50 0.58
1970 0.26 0.44 0.53 0.23 0.39 0.48 0.31 0.52 0.60 0.31 0.52 0.60
1971 0.25 0.42 0.52 0.22 0.37 0.46 0.29 0.49 0.58 0.29 0.48 0.58
1972 0.25 0.43 0.53 0.22 0.37 0.47 0.29 0.49 0.58 0.29 0.49 0.58
1973 0.28 0.47 0.56 0.24 0.41 0.50 0.33 0.55 0.63 0.32 0.55 0.63
1974 0.23 0.40 0.51 0.19 0.31 0.42 0.27 0.45 0.55 0.26 0.45 0.55
1975 0.27 0.46 0.55 0.22 0.37 0.47 0.29 0.48 0.58 0.28 0.48 0.57
1976 0.23 0.40 0.50 0.20 0.34 0.44 0.28 0.48 0.57 0.28 0.48 0.57
1977 0.28 0.47 0.56 0.23 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1978 0.23 0.40 0.50 0.20 0.33 0.43 0.28 0.47 0.56 0.28 0.46 0.56
1979 0.23 0.40 0.50 0.20 0.33 0.43 0.29 0.48 0.57 0.28 0.48 0.57
1980 0.25 0.42 0.52 0.21 0.34 0.44 0.27 0.46 0.55 0.26 0.45 0.54
1981 0.30 0.51 0.58 0.23 0.39 0.48 0.28 0.46 0.56 0.28 0.46 0.56
1982 0.21 0.37 0.48 0.19 0.31 0.41 0.26 0.45 0.55 0.26 0.45 0.54
1983 0.25 0.42 0.51 0.21 0.35 0.44 0.29 0.49 0.58 0.29 0.49 0.58
1984 0.29 0.48 0.56 0.24 0.41 0.48 0.34 0.57 0.64 0.34 0.57 0.64
1985 0.22 0.38 0.47 0.19 0.31 0.40 0.26 0.45 0.54 0.26 0.45 0.54
1986 0.21 0.36 0.46 0.19 0.30 0.39 0.25 0.43 0.52 0.25 0.43 0.52
1987 0.22 0.37 0.47 0.19 0.31 0.40 0.26 0.44 0.54 0.26 0.44 0.54
1988 0.22 0.39 0.49 0.19 0.31 0.41 0.27 0.45 0.55 0.26 0.45 0.55
1989 0.26 0.44 0.53 0.21 0.36 0.45 0.31 0.52 0.60 0.31 0.52 0.60
1990 0.27 0.46 0.54 0.22 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
1991 0.27 0.46 0.54 0.22 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
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Table 10.B.4 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for '®Ru.
CRM 19.2 CRM 145 CRM 2.3 CRM 0.0
Per centiles 25% 50.0% 97.5%| 25% 50.0% 97.5%| 25% 50.0% 97.5%| 25% 50.0% 97.5%
1944 0.21 0.34 0.41 0.19 0.31 0.38 0.27 0.45 0.53 0.27 0.45 0.53
1945 0.21 0.34 0.41 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1946 0.22 0.38 0.45 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1947 0.21 0.34 0.41 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1948 0.27 0.45 0.52 0.22 0.36 0.44 0.29 0.48 0.55 0.28 0.47 0.55
1949 0.25 0.42 0.49 0.21 0.34 0.43 0.30 0.50 0.58 0.29 0.50 0.58
1950 0.25 0.43 0.51 0.21 0.35 0.44 0.30 0.51 0.59 0.30 0.51 0.59
1951 0.26 0.43 0.51 0.21 0.35 0.43 0.27 0.45 0.54 0.27 0.45 0.54
1952 0.22 0.38 0.46 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.45 0.54
1953 0.25 0.42 0.49 0.22 0.36 0.44 0.29 0.49 0.57 0.29 0.49 0.57
1954 0.24 0.41 0.49 0.21 0.34 0.43 0.27 0.45 0.54 0.26 0.44 0.53
1955 0.24 0.41 0.49 0.20 0.33 0.42 0.26 0.44 0.53 0.26 0.44 0.53
1956 0.22 0.37 0.47 0.19 0.30 0.40 0.23 0.40 0.50 0.23 0.39 0.50
1957 0.24 0.40 0.50 0.19 0.32 0.42 0.25 0.42 0.53 0.25 0.42 0.53
1958 0.28 0.47 0.55 0.23 0.40 0.48 0.30 0.52 0.60 0.30 0.52 0.59
1959 0.28 0.47 0.55 0.23 0.40 0.49 0.30 0.52 0.60 0.30 0.52 0.60
1960 0.25 0.42 0.52 0.22 0.37 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1961 0.24 0.41 0.52 0.21 0.36 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1962 0.25 0.42 0.53 0.22 0.36 0.46 0.29 0.48 0.57 0.28 0.47 0.56
1963 0.28 0.47 0.56 0.25 0.42 0.52 0.31 0.53 0.62 0.31 0.53 0.62
1964 0.25 0.42 0.52 0.22 0.38 0.47 0.30 0.51 0.59 0.30 0.50 0.59
1965 0.25 0.42 0.53 0.22 0.36 0.47 0.29 0.48 0.58 0.28 0.48 0.58
1966 0.26 0.43 0.52 0.22 0.38 0.47 0.30 0.51 0.59 0.30 0.51 0.59
1967 0.26 0.43 0.53 0.23 0.38 0.48 0.30 0.52 0.60 0.30 0.51 0.60
1968 0.23 0.40 0.50 0.21 0.35 0.45 0.29 0.48 0.57 0.29 0.47 0.57
1969 0.28 0.47 0.54 0.24 0.40 0.49 0.30 0.51 0.59 0.29 0.50 0.58
1970 0.26 0.44 0.53 0.23 0.39 0.48 0.31 0.52 0.60 0.31 0.52 0.60
1971 0.25 0.42 0.52 0.22 0.37 0.46 0.29 0.49 0.58 0.29 0.48 0.58
1972 0.25 0.43 0.53 0.22 0.37 0.47 0.29 0.49 0.58 0.29 0.49 0.58
1973 0.28 0.47 0.56 0.24 0.41 0.50 0.33 0.55 0.63 0.32 0.55 0.63
1974 0.23 0.40 0.51 0.19 0.31 0.42 0.27 0.45 0.55 0.26 0.45 0.55
1975 0.27 0.46 0.55 0.22 0.37 0.47 0.29 0.48 0.58 0.28 0.48 0.57
1976 0.23 0.40 0.50 0.20 0.34 0.44 0.28 0.48 0.57 0.28 0.48 0.57
1977 0.28 0.47 0.56 0.23 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1978 0.23 0.40 0.50 0.20 0.33 0.43 0.28 0.47 0.56 0.28 0.46 0.56
1979 0.23 0.40 0.50 0.20 0.33 0.43 0.29 0.48 0.57 0.28 0.48 0.57
1980 0.25 0.42 0.52 0.21 0.34 0.44 0.27 0.46 0.55 0.26 0.45 0.54
1981 0.30 0.51 0.58 0.23 0.39 0.48 0.28 0.46 0.56 0.28 0.46 0.56
1982 0.21 0.37 0.48 0.19 0.31 0.41 0.26 0.45 0.55 0.26 0.45 0.54
1983 0.25 0.42 0.51 0.21 0.35 0.44 0.29 0.49 0.58 0.29 0.49 0.58
1984 0.29 0.48 0.56 0.24 0.41 0.48 0.34 0.57 0.64 0.34 0.57 0.64
1985 0.22 0.38 0.47 0.19 0.31 0.40 0.26 0.45 0.54 0.26 0.45 0.54
1986 0.21 0.36 0.46 0.19 0.30 0.39 0.25 0.43 0.52 0.25 0.43 0.52
1987 0.22 0.37 0.47 0.19 0.31 0.40 0.26 0.44 0.54 0.26 0.44 0.54
1988 0.22 0.39 0.49 0.19 0.31 0.41 0.27 0.45 0.55 0.26 0.45 0.55
1989 0.26 0.44 0.53 0.21 0.36 0.45 0.31 0.52 0.60 0.31 0.52 0.60
1990 0.27 0.46 0.54 0.22 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
1991 0.27 0.46 0.54 0.22 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
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Table10.B.5 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for *Zzr.
CRM 19.2 CRM 14.5 CRM 2.3 CRM 0.0
Per centiles 25% 50.0% 97.5% | 25% 50.0% 97.5%| 2.5% 50.0% 97.5%( 2.5% 50.0% 97.5%
1944 0.21 0.34 0.41 0.20 0.31 0.38 0.27 0.45 0.53 0.27 0.45 0.53
1945 0.21 0.34 0.41 0.20 0.31 0.39 0.27 0.45 0.53 0.27 0.45 0.53
1946 0.23 0.38 0.45 0.19 0.31 0.39 0.27 0.45 0.54 0.27 0.45 0.54
1947 0.21 0.34 0.41 0.20 0.31 0.39 0.27 0.45 0.53 0.27 0.45 0.53
1948 0.27 0.45 0.52 0.23 0.36 0.44 0.29 0.48 0.56 0.28 0.47 0.56
1949 0.26 0.42 0.49 0.21 0.34 0.43 0.30 0.50 0.59 0.29 0.50 0.58
1950 0.26 0.43 0.51 0.22 0.35 0.44 0.30 0.51 0.59 0.30 0.51 0.59
1951 0.26 0.43 0.51 0.22 0.35 0.43 0.27 0.45 0.54 0.27 0.45 0.54
1952 0.23 0.38 0.46 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.45 0.54
1953 0.26 0.42 0.49 0.22 0.36 0.44 0.29 0.49 0.58 0.29 0.49 0.57
1954 0.25 0.41 0.49 0.21 0.34 0.43 0.27 0.45 0.54 0.27 0.44 0.53
1955 0.25 0.41 0.49 0.21 0.33 0.42 0.27 0.44 0.54 0.27 0.44 0.53
1956 0.23 0.37 0.47 0.19 0.30 0.40 0.24 0.40 0.50 0.24 0.39 0.50
1957 0.25 0.40 0.50 0.20 0.32 0.42 0.26 0.42 0.53 0.26 0.42 0.53
1958 0.28 0.47 0.55 0.24 0.40 0.48 0.30 0.52 0.60 0.30 0.52 0.60
1959 0.28 0.47 0.56 0.24 0.40 0.49 0.30 0.52 0.60 0.30 0.52 0.60
1960 0.25 0.42 0.52 0.22 0.37 0.46 0.28 0.47 0.57 0.28 0.47 0.56
1961 0.25 0.41 0.52 0.22 0.36 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1962 0.25 0.42 0.54 0.22 0.36 0.46 0.29 0.48 0.57 0.28 0.47 0.57
1963 0.28 0.47 0.57 0.26 0.42 0.52 0.31 0.53 0.62 0.31 0.53 0.62
1964 0.26 0.42 0.52 0.23 0.38 0.47 0.30 0.51 0.59 0.30 0.50 0.59
1965 0.26 0.42 0.53 0.22 0.36 0.47 0.29 0.48 0.59 0.28 0.48 0.59
1966 0.26 0.43 0.52 0.23 0.38 0.47 0.30 0.51 0.60 0.30 0.51 0.60
1967 0.26 0.43 0.53 0.23 0.38 0.48 0.30 0.52 0.60 0.30 0.51 0.60
1968 0.24 0.40 0.50 0.22 0.35 0.45 0.29 0.48 0.58 0.29 0.47 0.57
1969 0.28 0.47 0.55 0.25 0.40 0.49 0.30 0.51 0.60 0.29 0.50 0.59
1970 0.27 0.44 0.53 0.24 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1971 0.26 0.42 0.52 0.22 0.37 0.46 0.29 0.49 0.58 0.29 0.48 0.58
1972 0.26 0.43 0.53 0.22 0.37 0.47 0.29 0.49 0.59 0.29 0.49 0.59
1973 0.28 0.47 0.56 0.25 0.41 0.50 0.33 0.55 0.63 0.32 0.55 0.63
1974 0.24 0.40 0.51 0.19 0.31 0.42 0.27 0.45 0.56 0.27 0.45 0.55
1975 0.27 0.46 0.55 0.23 0.37 0.47 0.29 0.48 0.59 0.28 0.48 0.58
1976 0.24 0.40 0.50 0.21 0.34 0.44 0.28 0.48 0.58 0.28 0.48 0.57
1977 0.28 0.47 0.56 0.24 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1978 0.24 0.40 0.50 0.21 0.33 0.43 0.28 0.47 0.56 0.28 0.46 0.56
1979 0.24 0.40 0.50 0.21 0.33 0.43 0.29 0.48 0.58 0.28 0.48 0.57
1980 0.26 0.42 0.52 0.21 0.34 0.44 0.27 0.46 0.55 0.27 0.45 0.55
1981 0.30 0.51 0.59 0.24 0.39 0.48 0.28 0.46 0.56 0.28 0.46 0.56
1982 0.22 0.37 0.48 0.19 0.31 0.41 0.27 0.45 0.55 0.27 0.45 0.55
1983 0.26 0.42 0.51 0.21 0.35 0.44 0.29 0.49 0.59 0.29 0.49 0.58
1984 0.29 0.48 0.56 0.25 0.41 0.48 0.34 0.58 0.65 0.34 0.57 0.64
1985 0.23 0.38 0.47 0.20 0.31 0.40 0.27 0.45 0.54 0.27 0.45 0.54
1986 0.22 0.36 0.46 0.19 0.30 0.39 0.26 0.43 0.52 0.26 0.43 0.52
1987 0.23 0.37 0.47 0.19 0.31 0.40 0.27 0.44 0.54 0.26 0.44 0.54
1988 0.23 0.39 0.49 0.20 0.31 0.41 0.27 0.45 0.56 0.27 0.45 0.55
1989 0.26 0.44 0.53 0.22 0.36 0.45 0.31 0.52 0.61 0.31 0.52 0.60
1990 0.27 0.46 0.54 0.23 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
1991 0.27 0.46 0.54 0.23 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
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Table 10.B.6 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for Nb.
CRM 19.2 CRM 14.5 CRM 2.3 CRM 0.0
Per centiles 25% 50.0% 97.5% | 25% 50.0% 97.5%| 2.5% 50.0% 97.5%( 2.5% 50.0% 97.5%
1944 0.21 0.34 0.41 0.20 0.31 0.38 0.27 0.45 0.53 0.27 0.45 0.53
1945 0.21 0.34 0.41 0.20 0.31 0.39 0.27 0.45 0.53 0.27 0.45 0.53
1946 0.23 0.38 0.45 0.19 0.31 0.39 0.27 0.45 0.54 0.27 0.45 0.54
1947 0.21 0.34 0.41 0.20 0.31 0.39 0.27 0.45 0.53 0.27 0.45 0.53
1948 0.27 0.45 0.52 0.23 0.36 0.44 0.29 0.48 0.56 0.28 0.47 0.56
1949 0.26 0.42 0.49 0.21 0.34 0.43 0.30 0.50 0.59 0.29 0.50 0.58
1950 0.26 0.43 0.51 0.22 0.35 0.44 0.30 0.51 0.59 0.30 0.51 0.59
1951 0.26 0.43 0.51 0.22 0.35 0.43 0.27 0.45 0.54 0.27 0.45 0.54
1952 0.23 0.38 0.46 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.45 0.54
1953 0.26 0.42 0.49 0.22 0.36 0.44 0.29 0.49 0.58 0.29 0.49 0.57
1954 0.25 0.41 0.49 0.21 0.34 0.43 0.27 0.45 0.54 0.27 0.44 0.53
1955 0.25 0.41 0.49 0.21 0.33 0.42 0.27 0.44 0.54 0.27 0.44 0.53
1956 0.23 0.37 0.47 0.19 0.30 0.40 0.24 0.40 0.50 0.24 0.39 0.50
1957 0.25 0.40 0.50 0.20 0.32 0.42 0.26 0.42 0.53 0.26 0.42 0.53
1958 0.28 0.47 0.55 0.24 0.40 0.48 0.30 0.52 0.60 0.30 0.52 0.60
1959 0.28 0.47 0.56 0.24 0.40 0.49 0.30 0.52 0.60 0.30 0.52 0.60
1960 0.25 0.42 0.52 0.22 0.37 0.46 0.28 0.47 0.57 0.28 0.47 0.56
1961 0.25 0.41 0.52 0.22 0.36 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1962 0.25 0.42 0.54 0.22 0.36 0.46 0.29 0.48 0.57 0.28 0.47 0.57
1963 0.28 0.47 0.57 0.26 0.42 0.52 0.31 0.53 0.62 0.31 0.53 0.62
1964 0.26 0.42 0.52 0.23 0.38 0.47 0.30 0.51 0.59 0.30 0.50 0.59
1965 0.26 0.42 0.53 0.22 0.36 0.47 0.29 0.48 0.59 0.28 0.48 0.59
1966 0.26 0.43 0.52 0.23 0.38 0.47 0.30 0.51 0.60 0.30 0.51 0.60
1967 0.26 0.43 0.53 0.23 0.38 0.48 0.30 0.52 0.60 0.30 0.51 0.60
1968 0.24 0.40 0.50 0.22 0.35 0.45 0.29 0.48 0.58 0.29 0.47 0.57
1969 0.28 0.47 0.55 0.25 0.40 0.49 0.30 0.51 0.60 0.29 0.50 0.59
1970 0.27 0.44 0.53 0.24 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1971 0.26 0.42 0.52 0.22 0.37 0.46 0.29 0.49 0.58 0.29 0.48 0.58
1972 0.26 0.43 0.53 0.22 0.37 0.47 0.29 0.49 0.59 0.29 0.49 0.59
1973 0.28 0.47 0.56 0.25 0.41 0.50 0.33 0.55 0.63 0.32 0.55 0.63
1974 0.24 0.40 0.51 0.19 0.31 0.42 0.27 0.45 0.56 0.27 0.45 0.55
1975 0.27 0.46 0.55 0.23 0.37 0.47 0.29 0.48 0.59 0.28 0.48 0.58
1976 0.24 0.40 0.50 0.21 0.34 0.44 0.28 0.48 0.58 0.28 0.48 0.57
1977 0.28 0.47 0.56 0.24 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1978 0.24 0.40 0.50 0.21 0.33 0.43 0.28 0.47 0.56 0.28 0.46 0.56
1979 0.24 0.40 0.50 0.21 0.33 0.43 0.29 0.48 0.58 0.28 0.48 0.57
1980 0.26 0.42 0.52 0.21 0.34 0.44 0.27 0.46 0.55 0.27 0.45 0.55
1981 0.30 0.51 0.59 0.24 0.39 0.48 0.28 0.46 0.56 0.28 0.46 0.56
1982 0.22 0.37 0.48 0.19 0.31 0.41 0.27 0.45 0.55 0.27 0.45 0.55
1983 0.26 0.42 0.51 0.21 0.35 0.44 0.29 0.49 0.59 0.29 0.49 0.58
1984 0.29 0.48 0.56 0.25 0.41 0.48 0.34 0.58 0.65 0.34 0.57 0.64
1985 0.23 0.38 0.47 0.20 0.31 0.40 0.27 0.45 0.54 0.27 0.45 0.54
1986 0.22 0.36 0.46 0.19 0.30 0.39 0.26 0.43 0.52 0.26 0.43 0.52
1987 0.23 0.37 0.47 0.19 0.31 0.40 0.27 0.44 0.54 0.26 0.44 0.54
1988 0.23 0.39 0.49 0.20 0.31 0.41 0.27 0.45 0.56 0.27 0.45 0.55
1989 0.26 0.44 0.53 0.22 0.36 0.45 0.31 0.52 0.61 0.31 0.52 0.60
1990 0.27 0.46 0.54 0.23 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
1991 0.27 0.46 0.54 0.23 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
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Table 10.B.7 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for ®Co.
CRM 19.2 CRM 14.5 CRM 2.3 CRM 0.0
Per centiles 25% 50.0% 97.5% | 25% 50.0% 97.5%| 2.5% 50.0% 97.5%( 2.5% 50.0% 97.5%
1944 0.21 0.35 0.42 0.20 0.32 0.39 0.28 0.46 0.54 0.28 0.46 0.54
1945 0.21 0.35 0.42 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.46 0.54
1946 0.23 0.39 0.46 0.19 0.32 0.40 0.27 0.46 0.54 0.27 0.46 0.54
1947 0.21 0.35 0.42 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.46 0.54
1948 0.28 0.46 0.53 0.23 0.37 0.45 0.30 0.49 0.56 0.29 0.48 0.56
1949 0.26 0.43 0.50 0.21 0.35 0.44 0.31 0.51 0.59 0.30 0.51 0.59
1950 0.26 0.44 0.52 0.22 0.36 0.45 0.31 0.52 0.60 0.31 0.52 0.60
1951 0.27 0.44 0.52 0.22 0.36 0.44 0.28 0.46 0.55 0.28 0.46 0.55
1952 0.23 0.39 0.47 0.20 0.33 0.41 0.28 0.47 0.55 0.28 0.46 0.55
1953 0.26 0.43 0.50 0.22 0.37 0.45 0.30 0.50 0.58 0.30 0.50 0.58
1954 0.25 0.42 0.50 0.21 0.35 0.44 0.28 0.46 0.55 0.27 0.45 0.54
1955 0.25 0.42 0.50 0.21 0.34 0.43 0.27 0.45 0.54 0.27 0.45 0.54
1956 0.23 0.38 0.48 0.19 0.31 0.41 0.24 0.41 0.51 0.24 0.40 0.51
1957 0.25 0.41 0.51 0.20 0.33 0.43 0.26 0.43 0.54 0.26 0.43 0.54
1958 0.29 0.48 0.56 0.24 0.41 0.49 0.31 0.53 0.61 0.31 0.53 0.60
1959 0.29 0.48 0.56 0.24 0.41 0.50 0.31 0.53 0.61 0.31 0.53 0.61
1960 0.26 0.43 0.53 0.22 0.38 0.47 0.29 0.48 0.57 0.29 0.48 0.57
1961 0.25 0.42 0.53 0.22 0.37 0.47 0.29 0.48 0.57 0.29 0.48 0.57
1962 0.26 0.43 0.54 0.22 0.37 0.47 0.30 0.49 0.58 0.29 0.48 0.57
1963 0.29 0.48 0.57 0.26 0.43 0.53 0.32 0.54 0.63 0.32 0.54 0.63
1964 0.26 0.43 0.53 0.23 0.39 0.48 0.31 0.52 0.60 0.31 0.51 0.60
1965 0.26 0.43 0.54 0.22 0.37 0.48 0.30 0.49 0.59 0.29 0.49 0.59
1966 0.27 0.44 0.53 0.23 0.39 0.48 0.31 0.52 0.60 0.31 0.52 0.60
1967 0.27 0.44 0.54 0.23 0.39 0.49 0.31 0.53 0.61 0.31 0.52 0.61
1968 0.24 0.41 0.51 0.22 0.36 0.46 0.30 0.49 0.58 0.30 0.48 0.58
1969 0.29 0.48 0.55 0.25 0.41 0.50 0.31 0.52 0.60 0.30 0.51 0.59
1970 0.27 0.45 0.54 0.24 0.40 0.49 0.32 0.53 0.61 0.32 0.53 0.61
1971 0.26 0.43 0.53 0.22 0.38 0.47 0.30 0.50 0.59 0.30 0.49 0.59
1972 0.26 0.44 0.54 0.22 0.38 0.48 0.30 0.50 0.59 0.30 0.50 0.59
1973 0.29 0.48 0.57 0.25 0.42 0.51 0.34 0.56 0.64 0.33 0.56 0.64
1974 0.24 0.41 0.52 0.19 0.32 0.43 0.28 0.46 0.56 0.27 0.46 0.56
1975 0.28 0.47 0.56 0.23 0.38 0.48 0.30 0.49 0.59 0.29 0.49 0.58
1976 0.24 0.41 0.51 0.21 0.35 0.45 0.29 0.49 0.58 0.29 0.49 0.58
1977 0.29 0.48 0.57 0.24 0.40 0.49 0.32 0.53 0.62 0.32 0.53 0.61
1978 0.24 0.41 0.51 0.21 0.34 0.44 0.29 0.48 0.57 0.29 0.47 0.57
1979 0.24 0.41 0.51 0.21 0.34 0.44 0.30 0.49 0.58 0.29 0.49 0.58
1980 0.26 0.43 0.53 0.21 0.35 0.45 0.28 0.47 0.56 0.27 0.46 0.55
1981 0.31 0.52 0.59 0.24 0.40 0.49 0.29 0.47 0.57 0.29 0.47 0.57
1982 0.22 0.38 0.49 0.19 0.32 0.42 0.27 0.46 0.56 0.27 0.46 0.55
1983 0.26 0.43 0.52 0.21 0.36 0.45 0.30 0.50 0.59 0.30 0.50 0.59
1984 0.30 0.49 0.57 0.25 0.42 0.49 0.35 0.58 0.65 0.35 0.58 0.65
1985 0.23 0.39 0.48 0.20 0.32 0.41 0.27 0.46 0.55 0.27 0.46 0.55
1986 0.22 0.37 0.47 0.19 0.31 0.40 0.26 0.44 0.53 0.26 0.44 0.53
1987 0.23 0.38 0.48 0.19 0.32 0.41 0.27 0.45 0.55 0.27 0.45 0.55
1988 0.23 0.40 0.50 0.20 0.32 0.42 0.28 0.46 0.56 0.27 0.46 0.56
1989 0.27 0.45 0.54 0.22 0.37 0.46 0.32 0.53 0.61 0.32 0.53 0.61
1990 0.28 0.47 0.55 0.23 0.39 0.47 0.32 0.53 0.61 0.31 0.52 0.60
1991 0.28 0.47 0.55 0.23 0.39 0.47 0.32 0.53 0.61 0.31 0.52 0.60
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Table 10.B.8 Estimated adjustment factor (G) for the finite geometry of Clinch River shorelines for %Sr.
CRM 19.2 CRM 14.5 CRM 2.3 CRM 0.0
Per centiles 25% 50.0% 97.5% | 25% 50.0% 97.5%| 2.5% 50.0% 97.5%( 2.5% 50.0% 97.5%
1944 0.21 0.34 0.41 0.19 0.31 0.38 0.27 0.45 0.53 0.27 0.45 0.53
1945 0.21 0.34 0.41 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1946 0.22 0.38 0.45 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1947 0.21 0.34 0.41 0.19 0.31 0.39 0.26 0.45 0.53 0.26 0.45 0.53
1948 0.27 0.45 0.52 0.22 0.36 0.44 0.29 0.48 0.55 0.28 0.47 0.55
1949 0.25 0.42 0.49 0.21 0.34 0.43 0.30 0.50 0.58 0.29 0.50 0.58
1950 0.25 0.43 0.51 0.21 0.35 0.44 0.30 0.51 0.59 0.30 0.51 0.59
1951 0.26 0.43 0.51 0.21 0.35 0.43 0.27 0.45 0.54 0.27 0.45 0.54
1952 0.22 0.38 0.46 0.20 0.32 0.40 0.27 0.46 0.54 0.27 0.45 0.54
1953 0.25 0.42 0.49 0.22 0.36 0.44 0.29 0.49 0.57 0.29 0.49 0.57
1954 0.24 0.41 0.49 0.21 0.34 0.43 0.27 0.45 0.54 0.26 0.44 0.53
1955 0.24 0.41 0.49 0.20 0.33 0.42 0.26 0.44 0.53 0.26 0.44 0.53
1956 0.22 0.37 0.47 0.19 0.30 0.40 0.23 0.40 0.50 0.23 0.39 0.50
1957 0.24 0.40 0.50 0.19 0.32 0.42 0.25 0.42 0.53 0.25 0.42 0.53
1958 0.28 0.47 0.55 0.23 0.40 0.48 0.30 0.52 0.60 0.30 0.52 0.59
1959 0.28 0.47 0.55 0.23 0.40 0.49 0.30 0.52 0.60 0.30 0.52 0.60
1960 0.25 0.42 0.52 0.22 0.37 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1961 0.24 0.41 0.52 0.21 0.36 0.46 0.28 0.47 0.56 0.28 0.47 0.56
1962 0.25 0.42 0.53 0.22 0.36 0.46 0.29 0.48 0.57 0.28 0.47 0.56
1963 0.28 0.47 0.56 0.25 0.42 0.52 0.31 0.53 0.62 0.31 0.53 0.62
1964 0.25 0.42 0.52 0.22 0.38 0.47 0.30 0.51 0.59 0.30 0.50 0.59
1965 0.25 0.42 0.53 0.22 0.36 0.47 0.29 0.48 0.58 0.28 0.48 0.58
1966 0.26 0.43 0.52 0.22 0.38 0.47 0.30 0.51 0.59 0.30 0.51 0.59
1967 0.26 0.43 0.53 0.23 0.38 0.48 0.30 0.52 0.60 0.30 0.51 0.60
1968 0.23 0.40 0.50 0.21 0.35 0.45 0.29 0.48 0.57 0.29 0.47 0.57
1969 0.28 0.47 0.54 0.24 0.40 0.49 0.30 0.51 0.59 0.29 0.50 0.58
1970 0.26 0.44 0.53 0.23 0.39 0.48 0.31 0.52 0.60 0.31 0.52 0.60
1971 0.25 0.42 0.52 0.22 0.37 0.46 0.29 0.49 0.58 0.29 0.48 0.58
1972 0.25 0.43 0.53 0.22 0.37 0.47 0.29 0.49 0.58 0.29 0.49 0.58
1973 0.28 0.47 0.56 0.24 0.41 0.50 0.33 0.55 0.63 0.32 0.55 0.63
1974 0.23 0.40 0.51 0.19 0.31 0.42 0.27 0.45 0.55 0.26 0.45 0.55
1975 0.27 0.46 0.55 0.22 0.37 0.47 0.29 0.48 0.58 0.28 0.48 0.57
1976 0.23 0.40 0.50 0.20 0.34 0.44 0.28 0.48 0.57 0.28 0.48 0.57
1977 0.28 0.47 0.56 0.23 0.39 0.48 0.31 0.52 0.61 0.31 0.52 0.60
1978 0.23 0.40 0.50 0.20 0.33 0.43 0.28 0.47 0.56 0.28 0.46 0.56
1979 0.23 0.40 0.50 0.20 0.33 0.43 0.29 0.48 0.57 0.28 0.48 0.57
1980 0.25 0.42 0.52 0.21 0.34 0.44 0.27 0.46 0.55 0.26 0.45 0.54
1981 0.30 0.51 0.58 0.23 0.39 0.48 0.28 0.46 0.56 0.28 0.46 0.56
1982 0.21 0.37 0.48 0.19 0.31 0.41 0.26 0.45 0.55 0.26 0.45 0.54
1983 0.25 0.42 0.51 0.21 0.35 0.44 0.29 0.49 0.58 0.29 0.49 0.58
1984 0.29 0.48 0.56 0.24 0.41 0.48 0.34 0.57 0.64 0.34 0.57 0.64
1985 0.22 0.38 0.47 0.19 0.31 0.40 0.26 0.45 0.54 0.26 0.45 0.54
1986 0.21 0.36 0.46 0.19 0.30 0.39 0.25 0.43 0.52 0.25 0.43 0.52
1987 0.22 0.37 0.47 0.19 0.31 0.40 0.26 0.44 0.54 0.26 0.44 0.54
1988 0.22 0.39 0.49 0.19 0.31 0.41 0.27 0.45 0.55 0.26 0.45 0.55
1989 0.26 0.44 0.53 0.21 0.36 0.45 0.31 0.52 0.60 0.31 0.52 0.60
1990 0.27 0.46 0.54 0.22 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
1991 0.27 0.46 0.54 0.22 0.38 0.46 0.31 0.52 0.60 0.30 0.51 0.59
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Radionuclide Releases from X-10 to the Clinch River—
Data on Clinch River Shorelines
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Figure 10B.1 Estimated shoreline width for the Jones Island area (CRM 19.2).
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Figure 10B.2 Estimated shoreline width for the Grassy Creek/K -25 area (CRM 14.5)
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Radionuclide Releases from X-10 to the Clinch River—
Data on Clinch River Shorelines
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Figure 10B.3 Estimated shoreline width for the Kingston Steam Plant area (CRM 2.3)
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Figure 10B.4 Estimated shoreline width for the City of Kingston area (CRM 0.0)
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APPENDIX 12A

DERIVATION OF THE LIFETIME “BACKGROUND”
RISK OF THYROID CANCER INCIDENCE?®

*This section is based on information available at the time of the Task 4 analysis. For an updated version of this
material, see the Task 1 Final Report (July 1999) of the Oak Ridge Dose Reconstruction. Use of the updated
material isnot expected to cause a significant difference in the Task 4 results.
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Appendix 12A:

Derivation of the Lifetime" Background" Risk of Thyroid Cancer Incidence

An individud of age "i" has a risk of thyroid cancer for the duration of his or her life. This
naturd risk is caled "lifetime background risk,” and it depends on the age "i," and on the life
expectancy of the individud. In this study, the exposed individud is an average individud
having an average lifetime of 70 years. Also, by definition, the individud has no thyroid cancer
at age'i.”

The lifetime background risk of thyroid cancer for an individua can be estimated as follows:

In the case of exposureto radiation at age"i"

Let Ry, k be the incidence rate of thyroid cancer for a nonirradiated population of age k (new cases
per 100,000 per year); this quantity is known as the background risk of thyroid cancer. Let Ry i
be the excess incidence rate of thyroid cancer for a population of age k, which was exposed to a
dose D at age i; that is, Ry k i represents the excess incidence rate produced by the radiation only
(new cases per 100,000 per year). The totd incidence rate of thyroid cancer R¢ for a population
of agek isgiven by

R =Rkt Ry,

For an individua exposed to a dose D at age i, the probability of surviving through age k without
athyroid cancer can be expressed as:

L, = L., {1- R xDt) k=i+1i+2,.

To attain age k without acquiring a thyroid cancer means ataining age k-1 with no thyroid cancer
(Lk-1) and getting no thyroid cancer in year k. The studied individud is assumed to have had no
thyroid cancer before the age i when exposure takes place, thus Li = 1. The ime sep for which
incidence of thyroid cancer isdetected isDt = 1 yr.

For an individual exposed to a dose D a age i, the probability of acquiring a thyroid cancer a
age k for any reason, can be expressed as:

T =L (R xDt) k=i+1,i+2,...

Moreover, for the same individud, the probability of acquiring a radiation-induced thyroid
cancer a agek is

TRl =L, X R ,, *Dt) k=i+1i+2,...
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Thus, the lifetime probability of acquiring a radiation-induced thyroid cancer [(or the excess
lifeime risk (ELR) of thyroid cancer for an individua exposed to a dose D at age i)] can be
written as

mex_age
ELR(D,) = é._ L. %Ry, >XDOt)
k:;ge (12A.1)

= 3 {f1- RO RO [1- R ODHR D)

The risk of acquiring a certain disease from exposure to a radiation dose D can be expressed by a
linear relative modd:

R=R, =R, {1+ b xD)

where

R =totd ri,

Ry = background risk,

h = dose-response function,

b =excessrdativerisk per unit dose, and
D =radiation dose.

Using thismodd, one can identify

R-Ry = the excess (absolute) risk (EAR)

(R-Ry)/Ry = the excessrelative risk (ERR)

b= (RRy)/(Ry D) = the excess relative risk per unit dose.

Further, assuming the linear dependence of the dose-response function, the incidence rate of
radiation-induced thyroid cancer can be written as.

R, =0 for i Ek<i+5
=R, xb, xD, for k3 i+5

This expression is based on experimenta evidence (Ron et a., 1995) suggedting that (a) there is
no observed effect in the first 5 years after the exposure and (b) that the radiation-induced
thyroid cancer rate is proportiona to the exposure dose ) and to the background rate (R, i) at
the age of interest k). The proportiondity constant () is assumed to depend only on the age at

exposure (i).
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For computing the excess lifetime risk (ELR) of thyroid cancer after an exposure a age i, by
usng equation 12A.1 one can notice firg that the terms (1-R{X) are less than but very close to 1,
because the incidence rates R¢ are less than 102 per year. Thus, a good approximation for
edimating ELRis

ELR(D,) @é (RLk,i xDt) = é_ (ROk Xp, XD, x0X)
- lifetime - (12A'2)
=b, XD, x é (Ry, XDt) = b, D, xB,

k=i
where
B = Lifetime background risk of thyroid cancer from an exposure a agei.

Equation 12A.2 will dways indicate a larger risk than equation 12A.1, but the relative difference
isless than 10% for doses of about 500 rad, and less than 1% for doses of about 50 rad.

From equation 12A.1, the quantity B (cdled "lifetime background risk of thyroid cancer) is
cdculated as

B, = Hgm(Ro,k <Dt (12A.3)

k=i
where

Ro,k = age-specific thyroid cancer incidence rate for age "k."

In the absence of exposureto radiation

In this case, the lifetime risk of acquiring (thyroid) cancer for an individua a age i is given by
the probability of attaining age i without contracting a cancer (or dying), and by the probability
of contracting cancer in the yearsfollowing agei.

3
2
®
Q
®

jlvs)
1
QJo

. k-1 X(Rk th)

=
i

(12A.4)

3
2
®

ge

{Lf1- RoOAL- ROt L RO (R S0

I
Qo

=
i
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Again, the terms (1-RX) are less than but very close to 1, because the incidence rates R¢ are less
than 102 per year. Thus, an gpproximation of the lifetime risk of acquiring cancer from natura
causesfor an individud of agei is

B = 4 (R D)= 4 (R, <0t) (12A5)

k=i k=i

In this case, R equas Ry, « because no exposure to radiation occurred. Therefore, equations
12A.3 and 12A.5 areidentical.

The age-specific thyroid cancer incidence rates for Tennessee were provided by the Tennessee
Department of Hedth in Nashville (Bashor, 1096). These data are gender-specific, and they are
separated into three groups. (a) incidence rates for al Tennessee counties (Table 12A.1), (b)
incidence rates for Anderson, Roane, Loudon and Knox counties (Table 12A.2), and (c)
incidence rates for dl counties in Tennessee other than Anderson, Roane, Loudon and Knox
(Table 12A.3). The latter data were used for estimation of the background risk of thyroid cancer
both because they are considered to be specific for Tennessee areas and because they represent
people that most probably had not been exposed to *3!1 released from the Oak Ridge Reservation.
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Table12A.1  Thyroid cancer incidence data for the entire State of Tennessee.
(1986-1993 data; Bashor, 1996).

FEMALES

Age Cases Population Age-specific rate
0-4 0 1,300,713 0.0
59 0 1,320,060 0.0
10-14 4 1,333134 0.3
15-19 31 1,438,404 2.2
20-24 33 1,516,355 25
25-29 67 1,637,915 4.1
30-34 129 1,638,977 7.9
35-39 130 1,551,345 8.4
40-44 113 1,397,258 8.1
45-49 95 1,154,829 8.2
50-54 78 1,009,022 7.7
55-59 7 961,705 8.0
60-64 70 931,002 75
65-69 76 883,732 8.6
70-74 60 730,055 8.2
7579 46 600,615 7.7
80-84 30 410,864 7.3
85+ 25 338594 7.4

TOTAL 1069 20,154,579 5.3
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Table12A.1  (continued)

MALES

Age Cases  Population Age-specific rate
04 1 1,364,694 0.1
59 0 1,390,708 0.0
10-14 3 1,403,430 0.2
15-19 2 1,516,743 0.1
20-24 9 1,506,500 0.6
2529 26 1,581,146 16
30-34 32 1,552,790 2.1
35-39 30 1,473,699 20
40-44 29 1,333,626 2.2
45-49 11 1,096,480 3.7
50-54 35 932,655 3.8
55-59 32 848,422 3.8
60-64 30 787,530 3.8
65-69 32 698,573 4.6
70-74 19 519,353 3.7
75-79 20 366,325 55
80-84 8 206,050 3.9
85+ 6 128,089 4.7
Unknown 1

TOTAL 356 18,706,813 1.9
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Table 12A.2  Thyroid cancer incidence data for Anderson, Roane, Loudon or Knox countiesin

Tennessee. (1986-1993 data; Bashor, 1996).

FEMALES

Age Cases Population Age-specific rate
04 0 117,648 0.0
59 0 120,776 0.0
10-14 0 120,108 0.0
15-19 3 139,776 21
20-24 6 158,880 3.8
2529 10 160,430 6.2
30-34 17 161,645 10.5
35-39 17 155,754 10.9
40-44 11 140,881 7.8
45-49 10 116,293 8.6
50-54 9 101,807 8.8
55-59 7 99,593 7.0
60-64 11 100,386 11.0
65-69 9 96,676 9.3
70-74 3 77,358 39
75-79 2 63,017 3.2
80-84 4 42,891 9.3
85+ 2 34,394 5.8
TOTAL 121 2,008,313 6.0
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Table12A.2  (continued)

MALES

Age Cases Population Age-specific rate
04 0 123,098 0.0
59 0 125,386 0.0
10-14 1 126,284 0.8
15-19 0 145,376 0.0
20-24 1 161,599 0.6
2529 2 154,158 1.3
30-34 4 154,968 2.6
35-39 3 147,963 20
40-44 3 132,973 2.3
45-49 6 110,752 54
50-54 6 93,900 6.4
55-59 4 85,545 4.7
60-64 4 82,210 4.9
65-69 2 73,936 2.7
70-74 1 53,271 1.9
75-79 2 36,391 55
80-84 1 20,053 5.0
85+ 1 11,523 8.7
Unknown

TOTAL 41 1,839,386 2.2
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Table12A.3 Thyroid cancer incidence data for all Tennessee counties other than Anderson,

Roane, Loudon or Knox counties (1986-1993 data; Bashor, 1996).

FEMALES

Age Cases Population Age-specific rate
04 0 1,183,065 0.0
59 0 1,199,284 0.0
10-14 4 1,213,026 0.3
15-19 28 1,298,628 2.2
20-24 32 1,357,475 2.4
2529 57 1,477,485 3.9
30-34 112 1,477,332 7.6
35-39 113 1,395,591 8.1
40-44 102 1,256,377 8.1
45-49 85 1,038,536 8.2
50-54 69 907,215 7.6
55-59 70 862,112 8.1
60-64 59 830,616 7.1
65-69 67 787,056 8.5
70-74 57 652,697 8.7
7579 44 537,598 8.2
80-84 26 367,973 7.1
85+ 23 304,200 7.6
TOTAL 948 18,146,266 5.2
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Table 12A.3  (continued)

MALES

Age Cases Population Age-specific rate
04 1 1,241,596 0.1
59 0 1,265,322 0.0
10-14 2 1,277,146 0.2
15-19 2 1,371,367 0.1
20-24 8 1,344,901 0.6
2529 24 1,426,988 17
30-34 28 1,397,822 2.0
35-39 27 1,325,736 2.0
40-44 26 1,200,653 2.2
45-49 35 985,728 3.6
50-54 29 838,755 35
55-59 28 762,877 3.7
60-64 26 705,320 3.7
65-69 30 624,637 4.8
70-74 18 466,082 3.9
75-79 18 329,934 55
80-84 7 185,997 3.8
85+ 5 116,566 4.3
Unknown 1 0.0

TOTAL 314 16,867,427 1.9
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Table 13A.1 Organ doses (cSv) from all radionuclides resulting from the consumption of fish for category | males exposed during the entire study period (48 years)®.

CRM 20.5 CRM 14 CRM 3.5 CRM O

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

Adrenals 3.6 E-02 4.2 E-O1 4.1 E+00 1.0 E-02 7.1 E-02 5.6 E-01 7.5 E-03 4.9 E-02 3.3E-01 7.4 E-03 4.7 E-02 3.4 E-01
Bladder 4.0 E-02 4.1 E-01 3.8 E+00 1.1 E-02 6.5 E-02 5.2 E-01 6.4 E-03 4.5 E-02 3.4E-01 6.7 E-03 4.4 E-02 3.4 E-01
Bone 6.7 E-02 8.1E-01 7.4 E+00 1.4 E-02 1.3 E-01 9.0 E-01 1.1 E-02 9.2 E-02 6.0 E-O1 1.1 E-02 9.6 E-02 5.8 E-01
Brain 3.1 E-02 3.5E-01 3.2 E+00 8.6 E-03 5.9 E-02 3.5E-01 4.6 E-03 3.8 E-02 2.3E-01 5.5 E-03 3.8 E-02 2.3E-01
Stomach 4.1 E-02 4.0 E-O1 4.0 E+00 1.1 E-02 6.9 E-02 4.6 E-O1 6.4 E-03 4.7 E-02 2.9 E-01 7.2 E-03 4.6 E-02 3.1 E-01
Small Intestine 4.1 E-02 3.9E-01 3.8 E+00 1.1 E-02 6.6 E-02 4.0 E-01 6.7 E-03 4.5 E-02 2.6 E-O1 6.2 E-03 4.4 E-02 2.6 E-01
Upper Large Intestine 4.3 E-02 4.8 E-O1 4.1 E+00 1.3 E-02 7.4 E-02 4.6 E-01 8.5 E-03 4.9 E-02 3.2 E-01 8.2 E-03 5.2 E-02 3.1 E-01
Lower Large Intestine 5.3 E-02 5.7 E-01 5.2 E+00 1.7 E-02 9.5 E-02 6.4 E-0O1 1.1 E-02 6.6 E-02 4.2 E-01 1.0 E-02 6.4 E-02 4.0 E-01
Kidneys 3.5 E-02 4.2 E-O1 3.6 E+00 1.1 E-02 6.9 E-02 4.4 E-O1 6.1 E-03 4.7 E-02 2.8E-01 5.8 E-03 4.7 E-02 2.8E-01
Liver 3.7 E-02 4.2 E-O1 3.3 E+00 1.1 E-02 7.0 E-02 5.0 E-01 6.0 E-03 4.7 E-02 3.3E-01 6.1 E-03 4.8 E-02 3.3 E-01
Lungs 3.1 E-02 3.6 E-01 3.2 E+00 8.9 E-03 6.2 E-02 4.4 E-O1 5.7 E-03 4.1 E-02 2.5E-01 5.8 E-03 4.0 E-02 2.7E-01
Pancreas 4.2 E-02 4.4 E-O1 3.6 E+00 1.0 E-02 7.1 E-02 5.1 E-01 6.3 E-03 4.7 E-02 3.3E-01 5.8 E-03 4.6 E-02 3.2 E-01
Red Bone Marrow 5.2 E-02 6.0 E-01 4.8 E+00 1.5 E-02 9.6 E-02 6.4 E-01 9.5 E-03 6.6 E-02 4.1 E-01 9.5 E-03 6.5 E-02 4.0 E-01
Skin 2.7 E-02 3.1E-01 2.8 E+00 7.9 E-03 5.4 E-02 3.5E-01 4.9 E-03 3.7 E-02 2.3E-01 5.4 E-03 3.5 E-02 2.4E-01
Spleen 3.8 E-02 4.0 E-O1 3.8 E+00 1.1 E-02 6.8 E-02 4.7 E-O1 6.9 E-03 4.5 E-02 2.7 E-O1 7.4 E-03 4.5 E-02 3.0 E-01
Testes 3.5 E-02 4.2 E-O1 5.5 E+00 9.7 E-03 6.9 E-02 5.8 E-01 6.0 E-03 4.4 E-02 3.6 E-O1 5.9 E-03 4.7 E-02 3.7 E-01
Thymus 3.5 E-02 4.0 E-O1 4.3 E+00 9.3 E-03 6.5 E-02 6.0 E-01 6.4 E-03 4.5 E-02 4.3 E-01 5.9 E-03 4.4 E-02 4.0 E-01
Thyroid 4.3 E-02 5.2 E-01 5.3 E+00 1.1 E-02 9.3 E-02 8.1 E-O1 5.7 E-03 6.3 E-02 5.7 E-O1 6.6 E-03 6.1 E-02 6.5 E-01

a

Consumption rate varies from 7.7 to 33 kg y* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
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Table 13A.2 Organ doses (cSv) from all radionuclides resulting from the consumption of fish for category 1l males exposed during the entire study period (48 years)®.

CRM 20.5 CRM 14 CRM 3.5 CRM O

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

Adrenals 1.3 E-02 1.7 E-01 1.7 E+00 3.9 E-03 3.2 E-02 2.3E-01 2.2 E-03 2.0 E-02 1.5 E-01 2.2 E-03 2.0 E-02 1.5E-01
Bladder 1.4 E-02 1.8 E-01 1.8 E+00 3.9 E-03 3.0 E-02 2.2E-01 2.3 E-03 2.0 E-02 1.3 E-01 2.2 E-03 2.0 E-02 1.4 E-01
Bone 2.3 E-02 3.3E-01 3.2 E+00 6.8 E-03 5.7 E-02 3.5 E-01 4.6 E-03 4.0 E-02 2.5E-01 5.0 E-03 4.1 E-02 25E-01
Brain 1.2 E-02 1.5E-01 1.2 E+00 2.8 E-03 2.7 E-02 1.9 E-01 1.8 E-03 1.7 E-02 1.1 E-01 1.8 E-03 1.7 E-02 1.1E-01
Stomach 1.4 E-02 1.6 E-01 1.5 E+00 4.0 E-03 3.1 E-02 2.0E-01 2.1 E-03 2.2 E-02 1.3 E-01 2.1 E-03 2.1 E-02 1.3E-01
Small Intestine 1.2 E-02 1.7 E-01 1.5 E+00 3.4 E-03 2.9 E-02 1.8 E-01 2.2 E-03 1.9 E-02 1.4 E-01 2.0 E-03 1.9 E-02 1.2 E-01
Upper Large Intestine 1.7 E-02 1.9 E-01 1.6 E+00 4.4 E-03 3.3 E-02 2.0 E-01 2.7 E-03 2.2 E-02 1.4 E-01 3.0 E-03 2.2 E-02 1.5E-01
Lower Large Intestine 2.2 E-02 2.3E-01 2.0 E+00 5.7 E-03 4.1 E-02 2.8 E-01 3.7 E-03 2.8 E-02 1.6 E-01 3.6 E-03 2.8 E-02 1.8 E-01
Kidneys 1.1 E-02 1.7 E-01 1.4 E+00 3.6 E-03 3.0 E-02 1.9 E-01 2.4 E-03 2.1 E-02 1.2 E-01 2.2 E-03 2.0 E-02 1.1E-01
Liver 1.1 E-02 1.8 E-01 1.5 E+00 3.1 E-03 3.2 E-02 2.3E-01 1.9 E-03 2.1 E-02 1.5 E-01 1.8 E-03 2.1 E-02 1.6 E-01
Lungs 1.1 E-02 1.4 E-01 1.2 E+00 2.8 E-03 2.7 E-02 1.7 E-01 1.8 E-03 1.8 E-02 1.1 E-01 1.5 E-03 1.8 E-02 1.1E-01
Pancreas 1.4 E-02 1.8 E-01 1.5 E+00 3.3 E-03 3.2 E-02 2.2E-01 2.2 E-03 2.0 E-02 1.4 E-01 2.1 E-03 2.1 E-02 1.5E-01
Red Bone Marrow 1.8 E-02 2.4 E-01 2.0 E+00 4.7 E-03 4.1 E-02 2.6 E-01 3.1 E-03 2.7 E-02 1.6 E-01 2.9 E-03 2.7 E-02 1.8 E-01
Skin 8.8 E-03 1.3 E-01 1.1 E+00 2.7 E-03 2.2 E-02 1.6 E-01 1.7 E-03 1.5 E-02 9.1 E-02 1.7 E-03 1.6 E-02 9.7 E-02
Spleen 1.5 E-02 1.8 E-01 1.5 E+00 3.5 E-03 3.1 E-02 2.0E-01 2.1 E-03 2.0 E-02 1.2 E-01 2.2 E-03 2.0 E-02 1.3E-01
Testes 1.2 E-02 1.9 E-01 2.4 E+00 3.1 E-03 3.0 E-02 2.6 E-01 1.9 E-03 2.0 E-02 1.8 E-01 2.0 E-03 1.9 E-02 1.5E-01
Thymus 1.4 E-02 1.7 E-01 1.8 E+00 3.6 E-03 2.8 E-02 2.5E-01 2.0 E-03 1.9 E-02 1.8 E-01 2.2 E-03 1.9 E-02 1.7 E-01
Thyroid 1.3 E-02 2.3 E-01 2.3 E+00 3.6 E-03 4.0 E-02 3.2 E-01 2.6 E-03 2.7 E-02 1.8 E-01 2.5 E-03 2.7 E-02 1.8 E-01

* Consumption rate varies from 2.2 to 16 kg y™* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
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Table 13A.3 Organ doses (cSv) from all radionuclides resulting from the consumption of fish for category 11l males exposed during the entire study period (48 years)®.

CRM 20.5 CRM 14 CRM 3.5 CRM O

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

Adrenals 2.7 E-03 4.0 E-02 4.3 E-01 8.1 E-04 6.8 E-03 5.8 E-02 5.0 E-04 4.5 E-03 3.2 E-02 4.9 E-04 4.6 E-03 3.3 E-02
Bladder 1.9 E-03 4.1 E-02 4.0 E-01 8.1 E-04 6.7 E-03 5.5 E-02 5.6 E-04 4.5 E-03 3.2 E-02 4.5 E-04 4.5 E-03 3.2 E-02
Bone 4.6 E-03 8.1 E-02 7.8 E-O1 1.2 E-03 1.4 E-02 9.5 E-02 8.1 E-04 9.2 E-03 6.2 E-02 8.6 E-04 9.7 E-03 6.6 E-02
Brain 2.4 E-03 3.2 E-02 3.2E-01 6.7 E-04 5.8 E-03 4.5 E-02 4.1 E-04 3.7 E-03 2.5 E-02 4.1 E-04 3.9 E-03 2.6 E-02
Stomach 2.8 E-03 3.8 E-02 3.9E-01 6.8 E-04 7.3 E-03 5.4 E-02 4.6 E-04 4.5 E-03 3.3 E-02 4.6 E-04 4.7 E-03 2.9 E-02
Small Intestine 2.5E-03 3.8 E-02 3.5E-01 7.1 E-04 7.0 E-03 4.9 E-02 4.9 E-04 4.7 E-03 2.9 E-02 4.2 E-04 4.8 E-03 2.9 E-02
Upper Large Intestine 2.9 E-03 4.3 E-02 4.4 E-01 9.0 E-04 7.5 E-03 5.9 E-02 6.9 E-04 5.1 E-03 3.4 E-02 5.6 E-04 4.9 E-03 3.7 E-02
Lower Large Intestine 4.3 E-03 5.7 E-02 4.9 E-01 1.1 E-03 9.7 E-03 7.0 E-02 7.9 E-04 6.4 E-03 4.2 E-02 6.9 E-04 6.2 E-03 4.5 E-02
Kidneys 2.7 E-03 3.8 E-02 3.3E-01 8.2 E-04 6.8 E-03 5.0 E-02 5.1 E-04 4.5 E-03 3.2 E-02 4.8 E-04 4.5 E-03 3.1 E-02
Liver 2.8 E-03 4.3 E-02 4.0 E-01 5.9 E-04 7.2 E-03 6.3 E-02 4.3 E-04 4.6 E-03 3.9 E-02 4.1 E-04 4.7 E-03 3.8 E-02
Lungs 2.4 E-03 3.5 E-02 3.1E-01 6.7 E-04 6.4 E-03 4.8 E-02 4.6 E-04 4.0 E-03 2.6 E-02 3.9 E-04 4.2 E-03 2.9 E-02
Pancreas 2.8 E-03 4.3 E-02 3.7 E-01 6.8 E-04 7.2 E-03 4.9 E-02 4.7 E-04 4.5 E-03 3.2 E-02 4.5 E-04 4.7 E-03 3.3 E-02
Red Bone Marrow 4.3 E-03 5.5 E-02 4.9 E-01 1.1 E-03 1.0 E-02 6.6 E-02 7.2 E-04 6.4 E-03 4.6 E-02 6.8 E-04 6.5 E-03 4.7 E-02
Skin 1.8 E-03 3.1 E-02 2.8 E-01 4.9 E-04 5.5 E-03 4.1 E-02 3.7 E-04 3.5 E-03 2.3 E-02 3.1 E-04 3.6 E-03 2.4 E-02
Spleen 2.5E-03 4.1 E-02 4.1 E-01 8.6 E-04 7.4 E-03 4.8 E-02 5.7 E-04 4.7 E-03 3.1 E-02 5.3 E-04 4.8 E-03 3.2 E-02
Testes 2.5E-03 4.1 E-02 5.0 E-01 6.6 E-04 7.3 E-03 6.4 E-02 4.7 E-04 4.8 E-03 3.9 E-02 4.8 E-04 4.9 E-03 3.7 E-02
Thymus 2.7 E-03 3.7 E-02 3.8 E-01 6.3 E-04 6.8 E-03 5.2 E-02 3.5E-04 4.4 E-03 3.6 E-02 4.2 E-04 4.6 E-03 3.7 E-02
Thyroid 2.9 E-03 5.0 E-02 6.0 E-01 9.5 E-04 9.5 E-03 8.2 E-02 5.9 E-04 6.1 E-03 5.1 E-02 5.3 E-04 6.4 E-03 5.2 E-02

* Consumption rate varies from 0.39 to 4.3 kg y* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
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Table 13A.4 Organ doses (cSv) from all radionuclides resulting from the consumption of fish for category | females exposed during the entire study period (48 years)”.

CRM 20.5 CRM 14 CRM 3.5 CRM O

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

Adrenals 2.7 E-02 3.4 E-01 3.5 E+00 7.6 E-03 6.0 E-02 4.0 E-01 6.1 E-03 4.0 E-02 2.6 E-O1 5.3 E-03 3.8 E-02 2.4E-01
Bladder 3.1 E-02 3.2E-01 4.2 E+00 8.8 E-03 5.6 E-02 4.5 E-01 6.1 E-03 3.7 E-02 2.3E-01 5.9 E-03 3.7 E-02 2.4E-01
Bone 5.8 E-02 6.0 E-01 7.9 E+00 1.6 E-02 1.1 E-01 8.1 E-01 1.1 E-02 7.6 E-02 5.3 E-01 1.1 E-02 7.4 E-02 5.4 E-01
Brain 2.7 E-02 2.5E-01 2.6 E+00 7.5 E-03 4.8 E-02 2.9 E-01 5.4 E-03 3.2 E-02 1.8 E-01 5.0 E-03 3.1 E-02 1.8 E-01
Breast 2.4 E-02 2.4 E-01 3.5 E+00 6.8 E-03 4.6 E-02 3.5E-01 4.7 E-03 3.0 E-02 1.9 E-01 4.9 E-03 3.0 E-02 1.9 E-01
Stomach 3.3 E-02 3.1E-01 4.0 E+00 8.9 E-03 5.8 E-02 4.2 E-O1 6.4 E-03 4.0 E-02 2.6 E-O1 6.4 E-03 3.8 E-02 25E-01
Small Intestine 2.6 E-02 2.8 E-01 3.5 E+00 8.7 E-03 5.6 E-02 4.0 E-01 5.7 E-03 3.7 E-02 2.1 E-01 5.5 E-03 3.6 E-02 2.2E-01
Upper Large Intestine 3.6 E-02 3.5E-01 3.6 E+00 1.0 E-02 6.3 E-02 4.4 E-01 7.3 E-03 4.2 E-02 2.9 E-01 6.7 E-03 4.0 E-02 2.7E-01
Lower Large Intestine 4.6 E-02 4.3 E-01 4.5 E+00 1.4 E-02 7.9 E-02 4.6 E-01 9.6 E-03 5.3 E-02 2.9 E-01 9.1 E-03 5.4 E-02 29E-01
Kidneys 2.9 E-02 3.2E-01 3.2 E+00 7.0 E-03 6.0 E-02 3.8 E-01 5.5 E-03 3.9 E-02 2.3E-01 5.3 E-03 3.8 E-02 2.1E-01
Liver 2.9 E-02 3.3E-01 3.0 E+00 7.9 E-03 5.9 E-02 3.8 E-01 5.8 E-03 3.9 E-02 2.7 E-01 5.4 E-03 3.8 E-02 25E-01
Lungs 2.4 E-02 2.7 E-01 3.0 E+00 6.3 E-03 5.2 E-02 3.6 E-O1 4.9 E-03 3.3 E-02 2.2 E-01 4.3 E-03 3.3 E-02 2.1E-01
Ovaries 1.7 E-02 1.8 E-01 2.1 E+00 4.6 E-03 3.4 E-02 2.3E-01 3.3 E-03 2.1 E-02 1.2 E-01 3.3 E-03 2.1 E-02 1.3E-01
Pancreas 2.7 E-02 3.0E-01 3.2 E+00 9.0 E-03 6.0 E-02 3.7 E-01 5.8 E-03 3.8 E-02 2.7 E-O1 6.0 E-03 3.7 E-02 2.1E-01
Red Bone Marrow 3.9 E-02 4.2 E-O1 4.8 E+00 1.5 E-02 7.5 E-02 4.9 E-01 1.0 E-02 5.2 E-02 3.3E-01 9.5 E-03 5.0 E-02 3.0 E-01
Skin 2.2 E-02 2.3E-01 2.8 E+00 6.5 E-03 4.5 E-02 2.9 E-01 4.7 E-03 2.9 E-02 2.0E-01 4.4 E-03 2.8 E-02 1.9 E-01
Spleen 3.3 E-02 3.1E-01 3.5 E+00 8.5 E-03 5.9 E-02 3.6 E-O1 6.0 E-03 3.8 E-02 2.1 E-01 6.1 E-03 3.7 E-02 2.3E-01
Thymus 3.2 E-02 3.1E-01 3.8 E+00 8.1 E-03 5.4 E-02 4.7 E-O1 5.7 E-03 3.5 E-02 3.1E-01 6.1 E-03 3.5 E-02 3.3 E-01
Thyroid 2.85E-02 4.23E-01 5.07E+00 8.74E-03 7.79E-02 6.01E-01 5.72E-03 5.15E-02 3.87E-01 5.33E-03 5.36E-02 3.74E-01
Uterus 3.09E-02 3.18E-01 3.00E+00 8.32E-03 5.75E-02 3.65E-01 6.04E-03 3.90E-02 2.16E-01 6.11E-03 3.85E-02 2.18E-01

a

Consumption rate varies from 5.7 to 27 kg y* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
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Table 13A.5 Organ doses (cSv) from all radionuclides resulting from the consumption of fish for category Il females exposed during the entire study period (48 years)®.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Adrenals 1.1 E-02 1.4 E-01 1.4 E+00 3.2 E-03 2.6 E-02 1.9 E-01 1.9 E-03 1.6 E-02 1.3 E-01 1.8 E-03 1.6 E-02 1.3 E-01
Bladder 1.1 E-02 1.5 E-01 1.5 E+00 3.2 E-03 2.5 E-02 1.8 E-01 1.9 E-03 1.6 E-02 1.1 E-01 1.8 E-03 1.7 E-02 1.2 E-01
Bone 1.9 E-02 2.8 E-01 2.7 E+00 5.5 E-03 4.7 E-02 2.9E-01 3.7 E-03 3.3 E-02 2.1 E-01 4.1 E-03 3.4 E-02 2.1E-01
Brain 1.0 E-02 1.2 E-01 1.0 E+00 2.3 E-03 2.2 E-02 1.5 E-01 1.5 E-03 1.4 E-02 8.8 E-02 1.5 E-03 1.4 E-02 9.3 E-02
Breast 8.9 E-03 1.1 E-01 9.6 E-01 2.4 E-03 2.0 E-02 1.4 E-01 1.4 E-03 1.3 E-02 9.6 E-02 1.5 E-03 1.3 E-02 9.1 E-02
Stomach 1.1 E-02 1.4 E-01 1.2 E+00 3.2 E-03 2.6 E-02 1.6 E-01 1.7 E-03 1.8 E-02 1.0 E-01 1.8 E-03 1.8 E-02 1.1 E-01
Small Intestine 1.0 E-02 1.4 E-01 1.3 E+00 2.8 E-03 2.4 E-02 1.5 E-01 1.9 E-03 1.6 E-02 1.1 E-01 1.7 E-03 1.6 E-02 1.0 E-01
Upper Large Intestine 1.4 E-02 1.6 E-01 1.3 E+00 3.6 E-03 2.7 E-02 1.7 E-0O1 2.3 E-03 1.8 E-02 1.2 E-01 2.4 E-03 1.8 E-02 1.2 E-01
Lower Large Intestine 1.8 E-02 1.9 E-01 1.7 E+00 4.8 E-03 3.4 E-02 2.3 E-01 3.1 E-03 2.3 E-02 1.4 E-01 2.9 E-03 2.3 E-02 1.5E-01
Kidneys 9.4 E-03 1.4 E-01 1.2 E+00 2.9 E-03 2.5 E-02 1.6 E-01 1.9 E-03 1.7 E-02 9.8 E-02 1.8 E-03 1.6 E-02 8.9 E-02
Liver 8.7 E-03 1.5E-01 1.2 E+00 2.5 E-03 2.6 E-02 1.9 E-01 1.6 E-03 1.7 E-02 1.3 E-01 1.5 E-03 1.7 E-02 1.3 E-01
Lungs 8.7 E-03 1.2 E-01 9.8 E-01 2.3 E-03 2.3 E-02 1.4 E-01 1.5 E-03 1.5 E-02 8.9 E-02 1.3 E-03 1.5 E-02 9.5 E-02
Ovaries 6.9 E-03 7.7 E-02 6.8 E-O1 1.7 E-03 1.5 E-02 8.5 E-02 9.9 E-04 9.6 E-03 5.9 E-02 9.6 E-04 9.8 E-03 6.1 E-02
Pancreas 1.1 E-02 1.5E-01 1.3 E+00 2.7 E-03 2.6 E-02 1.8 E-01 1.8 E-03 1.7 E-02 1.2 E-01 1.7 E-03 1.7 E-02 1.2 E-01
Red Bone Marrow 1.5 E-02 2.0E-01 1.6 E+00 3.9 E-03 3.4 E-02 2.2E-01 2.6 E-03 2.2 E-02 1.4 E-01 2.4 E-03 2.2 E-02 1.5 E-01
Skin 7.2 E-03 1.1 E-01 8.7 E-01 2.2 E-03 1.8 E-02 1.3 E-01 1.4 E-03 1.2 E-02 7.6 E-02 1.4 E-03 1.3 E-02 8.0 E-02
Spleen 1.2 E-02 1.4 E-01 1.2 E+00 2.8 E-03 2.5 E-02 1.6 E-01 1.8 E-03 1.7 E-02 1.0 E-01 1.8 E-03 1.6 E-02 1.0 E-01
Thymus 1.1 E-02 1.4 E-01 1.5 E+00 2.9 E-03 2.3 E-02 2.1 E-01 1.7 E-03 1.5 E-02 1.5E-01 1.8 E-03 1.5 E-02 1.4 E-01
Thyroid 1.10E-02 1.85E-01 1.90E+00 2.99E-03 3.31E-02 2.69E-01 2.14E-03 2.26E-02 1.50E-01 2.06E-03 2.25E-02 1.52E-01
Uterus 9.91E-03 1.39E-01 1.13E+00 2.49E-03 2.46E-02 1.63E-01 1.48E-03 1.61E-02 1.14E-01 1.53E-03 1.62E-02 1.06E-01

a

and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).

Consumption rate varies from 1.8 to 14 kg y™* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
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Table 13A.6 Organ doses (cSv) from all radionuclides resulting from the consumption of fish for category Il females exposed during the entire study period (48 years)®.

CRM 20.5 CRM 14 CRM 3.5 CRM O

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

Adrenals 2.2 E-03 3.3 E-02 4.2 E-01 7.0 E-04 5.9 E-03 4.7 E-02 4.1 E-04 3.9 E-03 3.4 E-02 4.0 E-04 3.8 E-03 3.3 E-02
Bladder 2.3 E-03 3.4 E-02 4.2 E-01 6.4 E-04 5.3 E-03 6.6 E-02 4.3 E-04 3.6 E-03 3.2 E-02 4.6 E-04 3.6 E-03 3.5 E-02
Bone 3.8 E-03 5.9 E-02 8.1 E-01 1.2 E-03 1.2 E-02 7.4 E-02 7.0 E-04 7.9 E-03 5.3 E-02 9.1 E-04 7.9 E-03 5.3 E-02
Brain 1.8 E-03 2.6 E-02 3.1E-01 5.9 E-04 4.4 E-03 4.5 E-02 3.5E-04 3.1 E-03 2.6 E-02 3.2 E-04 2.9 E-03 2.9 E-02
Breast 1.8 E-03 2.5 E-02 4.0 E-01 5.2 E-04 4.3 E-03 5.2 E-02 3.3 E-04 2.8 E-03 2.6 E-02 3.2 E-04 2.8 E-03 2.5 E-02
Stomach 2.4 E-03 3.1 E-02 5.1 E-01 7.6 E-04 5.5 E-03 5.7 E-02 4.9 E-04 3.7 E-03 3.4 E-02 4.1 E-04 3.6 E-03 3.2 E-02
Small Intestine 2.5E-03 3.2 E-02 4.2 E-01 6.3 E-04 5.2 E-03 4.5 E-02 4.1 E-04 3.5 E-03 3.0 E-02 3.5 E-04 3.4 E-03 3.0 E-02
Upper Large Intestine 2.8 E-03 3.5 E-02 4.3 E-01 7.8 E-04 5.9 E-03 6.0 E-02 4.8 E-04 4.0 E-03 3.8 E-02 4.4 E-04 4.0 E-03 3.6 E-02
Lower Large Intestine 3.9 E-03 4.2 E-02 5.2 E-01 8.7 E-04 7.3 E-03 6.0 E-02 6.2 E-04 5.0 E-03 3.8 E-02 6.0 E-04 5.0 E-03 3.8 E-02
Kidneys 2.2 E-03 3.3 E-02 4.4 E-01 6.4 E-04 5.8 E-03 5.1 E-02 3.7 E-04 3.9 E-03 3.0 E-02 4.2 E-04 3.7 E-03 3.1 E-02
Liver 2.5E-03 3.5 E-02 3.7 E-01 6.7 E-04 5.5 E-03 5.4 E-02 3.9 E-04 3.7 E-03 3.4 E-02 3.7 E-04 3.8 E-03 3.4 E-02
Lungs 2.0 E-03 2.7 E-02 4.0 E-01 6.2 E-04 4.7 E-03 4.8 E-02 3.9 E-04 3.2 E-03 3.0 E-02 3.7 E-04 3.1 E-03 2.9 E-02
Ovaries 1.3 E-03 1.8 E-02 2.4E-01 4.2 E-04 3.1 E-03 3.1 E-02 2.6 E-04 2.1 E-03 1.9 E-02 2.3 E-04 2.1 E-03 1.9 E-02
Pancreas 2.3 E-03 3.2 E-02 3.9E-01 6.3 E-04 5.5 E-03 5.2 E-02 3.7 E-04 3.7 E-03 3.3 E-02 3.9 E-04 3.8 E-03 3.1 E-02
Red Bone Marrow 3.6 E-03 4.3 E-02 6.1 E-O1 1.0 E-03 8.0 E-03 6.5 E-02 6.8 E-04 5.3 E-03 3.9 E-02 7.1 E-04 5.5 E-03 4.1 E-02
Skin 1.8 E-03 2.5 E-02 4.0 E-01 5.2 E-04 4.1 E-03 4.0 E-02 3.7 E-04 2.8 E-03 2.4 E-02 3.1 E-04 2.7 E-03 2.4 E-02
Spleen 2.3 E-03 3.2 E-02 4.7 E-01 7.3 E-04 5.4 E-03 4.9 E-02 4.7 E-04 3.7 E-03 3.0 E-02 4.7 E-04 3.8 E-03 3.3 E-02
Thymus 2.5E-03 3.3 E-02 5.0 E-01 5.3 E-04 5.0 E-03 6.2 E-02 4.2 E-04 3.5E-03 3.9 E-02 3.9 E-04 3.6 E-03 4.2 E-02
Thyroid 2.80E-03 4.28E-02 4.97E-01 7.69E-04 7.83E-03 7.05E-02 5.31E-04 5.11E-03 5.01E-02 4.36E-04 5.08E-03 4.00E-02
Uterus 2.62E-03 3.14E-02 4.92E-01 6.56E-04 5.38E-03 4.86E-02 4.20E-04 3.70E-03 3.09E-02 3.88E-04 3.67E-03 3.03E-02

a

Consumption rate varies from 0.32 to 3.6 kg y™* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
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Table 13A.7 Organ doses (cSv) from all radionuclides for external exposure to shoreline sediments for individuals exposed during the entire study period (48 years) °.

CRM 20.5 CRM 14 CRM 3.5 CRM O

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%

Adrenals 1.5 E-03 7.3 E-03 3.4 E-02 5.4 E-03 2.8 E-02 1.2 E-01 6.5 E-03 2.9 E-02 1.2 E-01 6.4 E-03 3.2 E-02 1.3 E-01
Bladder 1.6 E-03 7.6 E-03 3.1 E-02 5.2 E-03 2.9 E-02 1.4 E-01 5.5 E-03 2.9 E-02 1.3 E-01 6.4 E-03 3.2 E-02 1.5E-01
Bone 2.6 E-03 1.2 E-02 5.9 E-02 8.1 E-03 4.7 E-02 2.2E-01 8.0 E-03 4.5 E-02 2.2E-01 8.9 E-03 5.0 E-02 2.4E-01
Brain 1.7 E-03 8.0 E-03 3.1 E-02 6.7 E-03 3.0 E-02 1.2 E-01 6.8 E-03 3.2 E-02 1.2 E-01 7.7 E-03 3.4 E-02 1.4 E-01
Breast 1.8 E-03 9.0 E-03 3.9 E-02 7.0 E-03 3.4 E-02 1.5E-01 7.1 E-03 3.6 E-02 1.4 E-01 7.6 E-03 3.7 E-02 1.6 E-01
Oral Cavity 1.7 E-03 8.1 E-03 3.2 E-02 6.8 E-03 3.1 E-02 1.2 E-01 6.9 E-03 3.2 E-02 1.2 E-01 7.8 E-03 3.4 E-02 1.4 E-01
Esophagus 1.4 E-03 6.7 E-03 2.6 E-02 5.7 E-03 2.6 E-02 1.0 E-01 5.8 E-03 2.7 E-02 1.0 E-01 6.5 E-03 2.9 E-02 1.2 E-01
Stomach 1.7 E-03 7.9 E-03 3.3 E-02 6.2 E-03 3.0 E-02 1.3 E-01 6.4 E-03 3.0 E-02 1.3 E-01 6.8 E-03 3.3 E-02 1.4 E-01
Small Intestine 1.4 E-03 6.5 E-03 2.8 E-02 4.7 E-03 2.4 E-02 1.1 E-01 5.8 E-03 2.5 E-02 1.1 E-01 5.8 E-03 2.7 E-02 1.2 E-01
Upper Large Intestine 1.5 E-03 7.0 E-03 3.2 E-02 5.3 E-03 2.8 E-02 1.2 E-01 5.7 E-03 2.9 E-02 1.2 E-01 6.6 E-03 3.3 E-02 1.3 E-01
Colon 1.3 E-03 7.1 E-03 3.0 E-02 5.6 E-03 2.7 E-02 1.4 E-01 5.8 E-03 2.7 E-02 1.3 E-01 6.5 E-03 2.9 E-02 1.3 E-01
Rectum 1.5 E-03 7.0 E-03 2.7 E-02 6.0 E-03 2.7 E-02 1.1 E-01 6.0 E-03 2.8 E-02 1.1 E-01 6.9 E-03 3.0 E-02 1.2 E-01
Gallbladder 1.5 E-03 6.9 E-03 2.7 E-02 5.8 E-03 2.6 E-02 1.1 E-01 6.0 E-03 2.8 E-02 1.1 E-01 6.7 E-03 3.0 E-02 1.2 E-01
Kidneys 1.4 E-03 7.3 E-03 3.5 E-02 6.0 E-03 2.9 E-02 1.2 E-01 6.3 E-03 3.0 E-02 1.1 E-01 7.3 E-03 3.3 E-02 1.3 E-01
Liver 1.4 E-03 7.5 E-03 3.2 E-02 5.3 E-03 2.8 E-02 1.2 E-01 6.1 E-03 2.9 E-02 1.2 E-01 6.5 E-03 3.1 E-02 1.3 E-01
Lungs 1.5 E-03 8.0 E-03 3.2 E-02 6.1 E-03 2.9 E-02 1.1 E-01 6.3 E-03 3.0 E-02 1.2 E-01 7.9 E-03 3.3 E-02 1.3 E-01
Ovaries 7.9 E-04 3.8 E-03 1.6 E-02 3.0 E-03 1.5 E-02 6.6 E-02 3.5 E-03 1.6 E-02 6.5 E-02 3.7 E-03 1.7 E-02 6.9 E-02
Pancreas 1.4 E-03 6.6 E-03 3.1 E-02 5.1 E-03 2.6 E-02 1.2 E-01 5.8 E-03 2.7 E-02 1.2 E-01 6.1 E-03 2.9 E-02 1.2 E-01
Prostate 1.74E-03 8.09E-03 3.16E-02 6.82E-03 3.10E-02 1.25E-01 6.90E-03 3.21E-02 1.22E-01 7.80E-03 3.45E-02 1.39E-01
Red Bone Marrow 1.59E-03 7.72E-03 3.78E-02 5.24E-03 2.86E-02 1.26E-01 6.06E-03 2.98E-02 1.26E-01 6.46E-03 3.16E-02 1.48E-01
Skin 2.17E-03 1.00E-02 3.92E-02 8.81E-03 3.99E-02 1.57E-01 9.78E-03 4.41E-02 1.63E-01 1.12E-02 4.65E-02 1.86E-01
Spleen 1.60E-03 7.43E-03 2.90E-02 6.28E-03 2.85E-02 1.14E-01 6.35E-03 2.96E-02 1.12E-01 7.19E-03 3.17E-02 1.28E-01
Testes 2.02E-03 9.97E-03 4.27E-02 7.07E-03 3.58E-02 2.11E-01 7.53E-03 3.61E-02 2.07E-01 8.97E-03 4.01E-02 2.25E-01
Thymus 1.44E-03 7.97E-03 4.15E-02 4.95E-03 3.22E-02 1.80E-01 5.33E-03 3.26E-02 1.69E-01 5.90E-03 3.64E-02 1.94E-01
Thyroid 1.90E-03 1.08E-02 5.19E-02 6.45E-03 3.85E-02 1.81E-01 7.72E-03 3.96E-02 1.86E-01 8.48E-03 4.40E-02 1.86E-01
Uterus 1.47E-03 6.80E-03 2.65E-02 5.78E-03 2.61E-02 1.05E-01 5.85E-03 2.72E-02 1.03E-01 6.66E-03 2.92E-02 1.17E-01
Remainder 1.82E-03 8.25E-03 3.70E-02 5.62E-03 3.32E-02 1.44E-01 6.48E-03 3.30E-02 1.40E-01 7.09E-03 3.67E-02 1.56E-01

* Exposure rate (95% subjective confidence interval) varies from 75-430 h y* for CRM 20.5, 85-440 h y* for CRM 14, and 130-490 h y* for CRM 3.5 and CRM 0.
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Table 13A.8 Organ doses (cSv) from all radionuclides for the ingestion of drinking water for individuals exposed during the entire study period (48 years)®.
CRM 14 CRM 3.5 CRM 0, stationary” CRM 0, mobile

Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Adrenals 3.7 E-04 2.3 E-03 1.6 E-02 2.3E-04 1.4 E-03 1.2 E-02 1.3 E-05 1.5 E-04 2.5 E-03 1.1 E-05 1.3 E-04 1.6 E-03
Bladder 4.1 E-04 2.3 E-03 1.8 E-02 2.3E-04 1.5 E-03 1.6 E-02 1.3 E-05 1.5 E-04 2.1 E-03 1.2 E-05 1.2 E-04 1.5 E-03
Bone 2.5 E-02 1.1 E-01 5.5 E-01 1.1 E-02 5.1 E-02 2.0E-01 5.3 E-04 3.5 E-03 1.8 E-02 4.4 E-04 2.8 E-03 1.5 E-02
Brain 3.8 E-04 2.1 E-03 1.7 E-02 2.1 E-04 1.4 E-03 1.4 E-02 1.3 E-05 1.2 E-04 1.7 E-03 1.3 E-05 9.8 E-05 1.1 E-03
Breast 3.4 E-04 2.1 E-03 1.6 E-02 2.1 E-04 1.3 E-03 1.2 E-02 1.4 E-05 1.2 E-04 1.4 E-03 1.1 E-05 1.1 E-04 1.2 E-03
Stomach 9.1 E-04 5.1 E-03 3.2 E-02 6.6 E-04 3.6 E-03 2.7 E-02 4.2 E-05 3.6 E-04 4.2 E-03 3.3 E-05 2.8E-04 3.9 E-03
Small Intestine 1.7 E-03 6.3 E-03 2.7 E-02 1.3 E-03 5.1 E-03 2.2 E-02 6.6 E-05 5.1 E-04 3.2 E-03 6.2 E-05 4.5 E-04 2.7 E-03
Upper Large Intestine 7.7 E-03 3.4 E-02 1.4 E-01 6.2 E-03 2.6 E-02 9.2 E-02 3.8 E-04 2.7 E-03 1.8 E-02 2.6 E-04 2.1 E-03 1.2 E-02
Lower Large Intestine 1.9 E-02 8.1 E-02 3.7 E-01 1.5 E-02 5.8 E-02 2.4 E-01 9.8 E-04 6.2 E-03 3.9 E-02 7.5 E-04 5.1 E-03 3.0 E-02
Kidneys 4.9 E-04 2.4 E-03 1.7 E-02 2.7 E-04 1.7 E-03 1.4 E-02 1.8 E-05 1.5 E-04 1.8 E-03 1.2 E-05 1.4 E-04 1.5 E-03
Liver 4.5 E-04 2.4 E-03 1.9 E-02 2.7 E-04 1.6 E-03 1.6 E-02 1.6 E-05 1.5 E-04 2.1 E-03 1.3 E-05 1.4 E-04 1.8 E-03
Lungs 3.6 E-04 2.2 E-03 1.7 E-02 2.1 E-04 1.4 E-03 1.6 E-02 1.6 E-05 1.5 E-04 1.4 E-03 1.2 E-05 1.2 E-04 1.3 E-03
Ovaries 2.5 E-04 1.4 E-03 1.2 E-02 1.4 E-04 9.8 E-04 1.1 E-02 9.6 E-06 1.1 E-04 1.3 E-03 8.7 E-06 8.2 E-05 9.4 E-04
Pancreas 3.9 E-04 2.4 E-03 1.9 E-02 2.1 E-04 1.6 E-03 1.5 E-02 1.5 E-05 1.5 E-04 2.3 E-03 1.2 E-05 1.2 E-04 1.4 E-03
Red Bone Marrow 1.2 E-02 4.6 E-02 1.9 E-01 5.8 E-03 2.2 E-02 9.9 E-02 2.2 E-04 1.7 E-03 9.7 E-03 1.9 E-04 1.4 E-03 7.2 E-03
Skin 3.6 E-04 2.4 E-03 1.4 E-02 2.0E-04 1.5 E-03 1.1 E-02 1.7 E-05 1.4 E-04 1.6 E-03 1.2 E-05 1.2 E-04 1.1 E-03
Spleen 4.5 E-04 2.5 E-03 1.8 E-02 2.2 E-04 1.6 E-03 1.3 E-02 1.4 E-05 1.6 E-04 2.1 E-03 9.5 E-06 1.3 E-04 1.4 E-03
Testes 4.2 E-04 2.6 E-03 2.9 E-02 2.3E-04 1.7 E-03 2.0 E-02 1.2 E-05 1.6 E-04 3.3 E-03 1.3 E-05 1.3 E-04 2.5E-03
Thymus 3.72E-04 2.44E-03 2.53E-02 2.37E-04 1.47E-03 2.32E-02 1.72E-05 1.53E-04 1.68E-03 1.32E-05 1.42E-04 1.77E-03
Thyroid 5.44E-04 3.40E-03 2.14E-02 2.86E-04 2.18E-03 1.97E-02 2.26E-05 1.93E-04 3.07E-03 2.04E-05 1.57E-04 1.83E-03
Uterus 4.33E-04 2.55E-03 2.12E-02 2.38E-04 1.70E-03 1.64E-02 1.87E-05 1.60E-04 1.91E-03 1.38E-05 1.45E-04 1.74E-03

a Unless otherwise noted, an ingestion of 20 to 60% of filtered, treated water from the Clinch River is assumed.

b An ingestion of 20 to 80% of filtered, treated water from the Clinch River is assumed for an individual who resides and works near CRM 0.
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Table 13A.9 Organ doses (cSv) from all radionuclides for the ingestion of meat for individuals exposed during the entire study period (48 years).
CRM 20.5° CRM 14° CRM 3.5° CRM 0°
Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Adrenals 3.3 E-06 3.3 E-05 2.0 E-04 4.8 E-05 3.7 E-04 2.1 E-03 1.8 E-05 1.7 E-04 9.3 E-04 1.7 E-05 1.6 E-04 9.5 E-04
Bladder 3.6 E-06 3.2 E-05 2.1 E-04 4.5 E-05 3.7 E-04 2.5 E-03 1.3 E-05 1.6 E-04 1.1 E-03 1.6 E-05 1.6 E-04 1.2 E-03
Bone 1.0 E-05 1.2 E-04 2.8 E-03 1.2 E-04 1.4 E-03 3.0 E-02 4.6 E-05 5.7 E-04 1.6 E-02 4.4 E-05 5.8 E-04 1.8 E-02
Brain 3.5 E-06 2.9 E-05 1.8 E-04 4.0 E-05 3.2 E-04 2.2 E-03 1.5 E-05 1.4 E-04 9.6 E-04 1.4 E-05 1.4 E-04 9.1 E-04
Breast 3.1 E-06 2.6 E-05 1.9 E-04 3.7 E-05 3.1 E-04 1.7 E-03 1.2 E-05 1.3 E-04 1.0 E-03 1.4 E-05 1.2 E-04 8.7 E-04
Stomach 4.8 E-06 4.2 E-05 4.0 E-04 6.0 E-05 4.8 E-04 2.9 E-03 2.0 E-05 2.0 E-04 1.6 E-03 2.0 E-05 2.0 E-04 1.5 E-03
Small Intestine 4.8 E-06 4.5 E-05 3.3 E-04 5.8 E-05 5.0 E-04 3.4 E-03 1.8 E-05 2.1 E-04 1.7 E-03 2.3 E-05 2.2 E-04 1.6 E-03
Upper Large Intestine 8.9 E-06 1.2 E-04 1.3 E-03 8.8 E-05 1.2 E-03 1.0 E-02 4.3 E-05 5.4 E-04 5.8 E-03 4.1 E-05 5.5 E-04 6.7 E-03
Lower Large Intestine 1.3 E-05 2.3 E-04 3.4 E-03 1.5 E-04 2.1 E-03 2.9 E-02 6.8 E-05 1.1 E-03 1.4 E-02 6.6 E-05 1.1 E-03 1.3 E-02
Kidneys 4.1 E-06 3.2 E-05 2.3 E-04 4.9 E-05 3.8 E-04 2.4 E-03 1.9 E-05 1.6 E-04 1.2 E-03 1.6 E-05 1.6 E-04 1.3 E-03
Liver 4.7 E-06 3.3 E-05 2.4 E-04 4.9 E-05 4.0 E-04 2.2 E-03 1.8 E-05 1.6 E-04 1.0 E-03 1.7 E-05 1.7 E-04 1.3 E-03
Lungs 3.5 E-06 3.1 E-05 2.2 E-04 4.5 E-05 3.3 E-04 2.3 E-03 1.5 E-05 1.4 E-04 8.9 E-04 1.5 E-05 1.4 E-04 1.0 E-03
Ovaries 2.2 E-06 2.0 E-05 1.4 E-04 2.5 E-05 2.1 E-04 1.3 E-03 9.6 E-06 9.3 E-05 5.9 E-04 9.6 E-06 9.5 E-05 6.8 E-04
Pancreas 4.0 E-06 3.4 E-05 2.5 E-04 4.9 E-05 3.8 E-04 2.5 E-03 1.7 E-05 1.6 E-04 1.3 E-03 1.8 E-05 1.7 E-04 1.4 E-03
Red Bone Marrow 7.9 E-06 7.1 E-05 1.5 E-03 1.0 E-04 8.1 E-04 1.7 E-02 3.7 E-05 3.5 E-04 7.8 E-03 3.7 E-05 3.2 E-04 7.9 E-03
Skin 3.0 E-06 2.7 E-05 1.8 E-04 4.2 E-05 3.1 E-04 1.8 E-03 1.3 E-05 1.4 E-04 8.9 E-04 1.3 E-05 1.4 E-04 9.5 E-04
Spleen 4.0 E-06 3.3 E-05 2.2 E-04 5.4 E-05 3.8 E-04 2.6 E-03 1.6 E-05 1.5 E-04 1.2 E-03 1.8 E-05 1.6 E-04 1.2 E-03
Testes 3.7 E-06 3.5 E-05 3.9 E-04 4.7 E-05 3.9 E-04 3.1 E-03 1.6 E-05 1.6 E-04 1.7 E-03 1.3 E-05 1.7 E-04 1.6 E-03
Thymus 3.03E-06 3.41E-05 2.41E-04 3.20E-05 3.68E-04 2.53E-03 1.39E-05 1.63E-04 1.16E-03 1.17E-05 1.74E-04 1.27E-03
Thyroid 4.75E-06 4.39E-05 3.59E-04 5.92E-05 4.99E-04 3.85E-03 2.05E-05 2.21E-04 1.76E-03 1.79E-05 2.37E-04 1.77E-03
Uterus 4.59E-06 3.31E-05 2.33E-04 4.65E-05 3.73E-04 2.52E-03 1.75E-05 1.67E-04 1.13E-03 2.13E-05 1.71E-04 1.11E-03

a

b

Based on ingestion of 30 to 80% of meat from cattle that had access to the Clinch River.
Based on ingestion of 10 to 60% of meat from cattle that had access to the Clinch River.
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Table 13A.10 Organ doses (cSv) from all radionuclides for the ingestion of milk for individuals exposed during the entire study period (48 years)®.
CRM 20.5 CRM 14 CRM 3.5 CRM 0O
Organs 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Adrenals 6.8 E-07 5.1 E-06 4.4 E-05 7.1 E-06 6.4 E-05 5.4 E-04 4.6 E-06 4.1 E-05 3.0 E-04 4.6 E-06 4.2 E-05 3.3 E-04
Bladder 5.5 E-07 5.4 E-06 4.1 E-05 6.4 E-06 6.3 E-05 5.3 E-04 4.1 E-06 4.3 E-05 3.1 E-04 4.3 E-06 4.2 E-05 3.1 E-04
Bone 1.1 E-05 7.8 E-05 7.0 E-04 1.3 E-04 8.4 E-04 6.6 E-03 1.0 E-04 5.9 E-04 5.2 E-03 9.0 E-05 6.2 E-04 5.0 E-03
Brain 4.2 E-07 4.1 E-06 3.7 E-05 5.6 E-06 5.3 E-05 4.9 E-04 4.0 E-06 3.5 E-05 2.6 E-04 4.3 E-06 3.3 E-05 2.6 E-04
Breast 5.2 E-07 3.9 E-06 3.8 E-05 5.3 E-06 4.6 E-05 4.3 E-04 3.5 E-06 3.1 E-05 2.7 E-04 4.0 E-06 3.1 E-05 2.8 E-04
Stomach 7.0 E-07 5.4 E-06 4.3 E-05 8.5 E-06 6.5 E-05 4.8 E-04 5.3 E-06 4.4 E-05 3.0 E-04 5.4 E-06 4.3 E-05 2.8 E-04
Small Intestine 6.5 E-07 5.0 E-06 4.4 E-05 6.8 E-06 5.7 E-05 4.0 E-04 4.7 E-06 3.7 E-05 2.8 E-04 4.9 E-06 3.9 E-05 3.0 E-04
Upper Large Intestine 1.0 E-06 7.4 E-06 4.7 E-05 1.3 E-05 7.9 E-05 5.9 E-04 9.3 E-06 5.2 E-05 3.5 E-04 9.0 E-06 5.3 E-05 3.7 E-04
Lower Large Intestine 1.5 E-06 1.1 E-05 6.5 E-05 2.3 E-05 1.3 E-04 7.4 E-04 1.5 E-05 9.0 E-05 4.5 E-04 1.5 E-05 9.0 E-05 5.1 E-04
Kidneys 6.5 E-07 5.0 E-06 4.2 E-05 7.4 E-06 5.9 E-05 5.0 E-04 4.6 E-06 4.0 E-05 3.4 E-04 5.6 E-06 4.0 E-05 3.0 E-04
Liver 6.3 E-07 5.5 E-06 5.1 E-05 6.6 E-06 6.4 E-05 5.7 E-04 5.0 E-06 4.2 E-05 3.2 E-04 5.0 E-06 4.2 E-05 3.7 E-04
Lungs 5.6 E-07 4.4 E-06 3.8 E-05 6.7 E-06 5.4 E-05 5.2 E-04 4.3 E-06 3.5 E-05 2.6 E-04 4.5 E-06 3.4 E-05 2.9 E-04
Ovaries 4.1 E-07 2.9 E-06 2.6 E-05 5.0 E-06 3.8 E-05 3.0 E-04 3.0 E-06 2.4 E-05 2.0 E-04 3.2 E-06 2.4 E-05 2.0 E-04
Pancreas 6.2 E-07 5.3 E-06 4.7 E-05 7.9 E-06 6.1 E-05 4.7 E-04 5.0 E-06 4.1 E-05 3.4 E-04 5.7 E-06 4.1 E-05 2.8 E-04
Red Bone Marrow 4.8 E-06 3.9 E-05 2.5E-04 6.4 E-05 4.2 E-04 2.7 E-03 4.7 E-05 3.0 E-04 2.0 E-03 4.3 E-05 3.0 E-04 2.1 E-03
Skin 4.5 E-07 3.8 E-06 3.3 E-05 5.5 E-06 4.8 E-05 4.2 E-04 4.5 E-06 3.0 E-05 2.4 E-04 4.1 E-06 3.1 E-05 2.7 E-04
Spleen 5.4 E-07 5.1 E-06 4.5 E-05 7.0 E-06 6.2 E-05 5.3 E-04 4.7 E-06 3.9 E-05 3.1 E-04 5.0 E-06 4.0 E-05 3.1 E-04
Testes 5.6 E-07 5.1 E-06 6.0 E-05 5.5 E-06 6.2 E-05 8.5 E-04 4.1 E-06 4.0 E-05 4.7 E-04 4.6 E-06 3.9 E-05 4.0 E-04
Thymus 3.81E-07 5.08E-06 4.43E-05 4.58E-06 5.86E-05 5.40E-04 3.64E-06 3.98E-05 3.55E-04 3.47E-06 4.08E-05 3.39E-04
Thyroid 6.98E-07 6.64E-06 7.25E-05 7.91E-06 8.47E-05 7.66E-04 6.01E-06 5.57E-05 4.65E-04 5.97E-06 5.43E-05 4.92E-04
Uterus 5.63E-07 4.96E-06 4.66E-05 6.20E-06 6.14E-05 4.85E-04 4.29E-06 4.20E-05 2.99E-04 5.22E-06 4.03E-05 3.11E-04

a

Based on ingestion of 63 to 100% of milk from cattle that had access to the Clinch River.
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Table 13B.1 Organ-specific risks of various types of cancer from all radionuclides for a category | male consumer of fish® exposed during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 7.8 E-07 1.2 E-05 1.9 E-04 2.1 E-07 2.1 E-06 2.2 E-05 1.3 E-07 1.4 E-06 1.5 E-05 1.4 E-07 1.3 E-06 1.4 E-05
Stomach 8.1 E-08 3.1 E-06 1.4 E-04 1.8 E-08 5.6 E-07 1.3 E-05 1.1 E-08 3.6 E-07 9.7 E-06 1.1 E-08 3.6 E-07 1.0 E-05
Colon 2.5 E-06 2.7 E-05 2.8 E-04 5.9 E-07 4.7 E-06 4.4 E-05 3.2 E-07 3.3 E-06 2.7 E-05 3.4 E-07 3.2 E-06 3.1 E-05
Kidney 1.9 E-07 3.2 E-06 4.9 E-05 3.3 E-08 5.2 E-07 6.9 E-06 2.1 E-08 3.4 E-07 4.6 E-06 2.2 E-08 3.7 E-07 4.7 E-06
Liver 8.1 E-08 2.2 E-06 1.3 E-04 1.6 E-08 4.3 E-07 1.5 E-05 1.2 E-08 2.6 E-07 8.7 E-06 1.3 E-08 2.7 E-07 8.3 E-06
Lung 1.4 E-06 1.9 E-05 2.2 E-04 3.8 E-07 2.9 E-06 2.4 E-05 1.9 E-07 2.1 E-06 1.5 E-05 1.9 E-07 2.0 E-06 1.7 E-05
Pancreas 3.5 E-08 9.4 E-07 3.1 E-05 9.7 E-09 1.6 E-07 4.8 E-06 5.4 E-09 1.0 E-07 2.7 E-06 5.8 E-09 9.5 E-08 2.9 E-06
Leukemia (RBM® 2.5 E-06 3.7 E-05 3.4 E-04 7.9 E-07 6.1 E-06 4.1 E-05 5.3 E-07 4.3 E-06 2.6 E-05 5.4 E-07 4.3 E-06 2.7 E-05
Thyroid 3.6 E-07 5.8 E-06 9.0 E-05 7.5 E-08 1.0 E-06 1.1 E-05 4.2 E-08 6.6 E-07 7.1 E-06 4.6 E-08 6.6 E-07 6.5 E-06

a

Consumption rate varies from 7.1 to 33 kg y* (95% subjective confidence interval).

It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
® RBM = Red Bone Marrow
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Table 13B.2 Organ-specific risks of various types of cancer from all radionuclides for a category Il male consumer of fish® exposed during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 3.6 E-07 4.4 E-06 9.0 E-05 7.4 E-08 8.7 E-07 9.6 E-06 4.4 E-08 5.9 E-07 6.3 E-06 5.1 E-08 5.5 E-07 6.8 E-06
Stomach 3.1 E-08 1.3 E-06 6.6 E-05 6.7 E-09 2.2 E-07 6.6 E-06 4.2 E-09 1.4 E-07 4.7 E-06 4.0 E-09 1.4 E-07 4.7 E-06
Colon 7.0 E-07 1.1 E-05 1.3 E-04 1.9 E-07 2.1 E-06 2.1 E-05 1.1 E-07 1.4 E-06 1.2 E-05 1.0 E-07 1.4 E-06 1.2 E-05
Kidney 5.0 E-08 1.5 E-06 2.3 E-05 1.5 E-08 2.4 E-07 3.0 E-06 9.7 E-09 1.6 E-07 2.0 E-06 9.5 E-09 1.7 E-07 2.0 E-06
Liver 3.5 E-08 1.1 E-06 3.9 E-05 9.0 E-09 1.9 E-07 5.3 E-06 6.1 E-09 1.2 E-07 3.9 E-06 6.1 E-09 1.2 E-07 3.6 E-06
Lung 5.1 E-07 7.4 E-06 8.0 E-05 1.2 E-07 1.3 E-06 1.1 E-05 7.0 E-08 8.5 E-07 7.2 E-06 6.5 E-08 8.7 E-07 7.0 E-06
Pancreas 1.5 E-08 4.2 E-07 1.2 E-05 3.1 E-09 7.0 E-08 2.1 E-06 1.7 E-09 4.6 E-08 1.2 E-06 2.0 E-09 4.6 E-08 1.2 E-06
Leukemia (RBM® 8.6 E-07 1.6 E-05 1.3 E-04 2.5 E-07 2.7 E-06 1.9 E-05 1.5 E-07 1.9 E-06 1.2 E-05 1.5 E-07 1.9 E-06 1.2 E-05
Thyroid 1.4 E-O07 2.8 E-06 3.6 E-05 2.7 E-08 4.3 E-07 4.7 E-06 2.1 E-08 3.1 E-07 3.4 E-06 1.7 E-08 3.0 E-07 3.0 E-06

a

and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
® RBM = Red Bone Marrow

Consumption rate varies from 2.2 to 16 kg y*. It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
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Table 13B.3 Organ-specific risks of various types of cancer from all radionuclides for a category Il male consumer of fish® exposed during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 6.0 E-08 1.1 E-06 2.0 E-05 1.6 E-08 2.0 E-07 2.5 E-06 1.1 E-08 1.3 E-07 1.5 E-06 9.2 E-09 1.3 E-07 1.8 E-06
Stomach 6.1 E-09 3.2 E-07 1.1 E-05 1.4 E-09 5.2 E-08 1.7 E-06 8.5 E-10 3.3 E-08 1.2 E-06 9.0 E-10 3.6 E-08 1.0 E-06
Colon 1.7 E-07 2.5 E-06 3.4 E-05 4.8 E-08 4.7 E-07 4.7 E-06 3.1 E-08 3.1 E-07 2.9 E-06 2.9 E-08 3.2 E-07 3.3 E-06
Kidney 1.3 E-08 3.4 E-07 4.8 E-06 3.5 E-09 5.6 E-08 8.9 E-07 2.1 E-09 3.9 E-08 5.2 E-07 2.1 E-09 3.7 E-08 5.0 E-07
Liver 7.0 E-09 2.3 E-07 8.6 E-06 1.1 E-09 4.6 E-08 1.4 E-06 8.4 E-10 2.9 E-08 9.0 E-07 8.8 E-10 2.8 E-08 8.9 E-07
Lung 1.1 E-07 1.8 E-06 1.6 E-05 2.5 E-08 3.2 E-07 2.6 E-06 1.7 E-08 2.1 E-07 1.7 E-06 1.8 E-08 2.1 E-07 1.8 E-06
Pancreas 3.0 E-09 9.4 E-08 2.4 E-06 6.8 E-10 1.5 E-08 4.8 E-07 4.2 E-10 1.0 E-08 2.4 E-07 4.0 E-10 1.0 E-08 3.4 E-07
Leukemia (RBM® 1.8 E-07 3.8 E-06 3.7 E-05 6.0 E-08 6.7 E-07 5.5 E-06 4.0 E-08 4.3 E-07 3.2 E-06 3.5 E-08 4.4 E-07 3.3 E-06
Thyroid 2.8 E-08 5.9 E-07 9.6 E-06 5.8 E-09 1.0 E-07 1.1 E-06 3.8 E-09 6.7 E-08 8.2 E-07 4.1 E-09 6.7 E-08 7.1 E-07

a

and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
® RBM = Red Bone Marrow

Consumption rate varies from 0.39 to 4.3 kg y* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
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Table 13B.4 Organ-specific risks of various types of cancer from all radionuclides for a category | female consumer of fish® exposed during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 8.5 E-07 8.9 E-06 1.7 E-04 1.6 E-07 1.6 E-06 2.1 E-05 1.1 E-07 1.1 E-06 1.2 E-05 1.1 E-07 1.1 E-06 1.3 E-05
Breast 4.3 E-06 5.5 E-05 9.2 E-04 1.4 E-06 9.7 E-06 1.1 E-04 8.5 E-07 6.6 E-06 6.9 E-05 9.1 E-07 6.5 E-06 7.1 E-05
Stomach 7.6 E-08 2.4 E-06 1.0 E-04 2.0 E-08 4.3 E-07 9.0 E-06 1.2 E-08 2.8 E-07 6.5 E-06 1.4 E-08 2.7 E-07 6.5 E-06
Colon 1.6 E-06 2.2 E-05 2.6 E-04 5.2 E-07 4.0 E-06 3.4 E-05 3.1 E-07 2.7 E-06 2.3 E-05 3.4 E-07 2.8 E-06 2.3 E-05
Kidney 1.2 E-07 2.6 E-06 4.0 E-05 2.7 E-08 4.5 E-07 5.3 E-06 2.1 E-08 3.2 E-07 4.0 E-06 1.9 E-08 3.0 E-07 4.4 E-06
Liver 6.4 E-08 2.0 E-06 7.7 E-05 1.3 E-08 4.0 E-07 9.4 E-06 9.9 E-09 2.7 E-07 6.5 E-06 9.3 E-09 2.5 E-07 6.1 E-06
Lung 1.2 E-06 1.3 E-05 2.0 E-04 3.1 E-07 2.6 E-06 1.9 E-05 2.1 E-07 1.7 E-06 1.1 E-05 2.0 E-07 1.7 E-06 1.3 E-05
Ovarian 2.7 E-07 5.1 E-06 8.9 E-05 8.0 E-08 9.8 E-07 9.6 E-06 4.8 E-08 6.5 E-07 6.1 E-06 5.4 E-08 6.1 E-07 6.2 E-06
Pancreas 3.5 E-08 6.8 E-07 2.8 E-05 8.6 E-09 1.3 E-07 3.2 E-06 4.5 E-09 9.2 E-08 1.9 E-06 5.2 E-09 8.4 E-08 2.1 E-06
Leukemia (RBM® 2.5 E-06 2.7 E-05 4.0 E-04 7.1 E-07 5.1 E-06 3.7 E-05 4.4 E-07 3.5 E-06 2.5 E-05 4.3 E-07 3.5 E-06 2.3 E-05
Thyroid 3.6 E-07 4.8 E-06 8.8 E-05 7.6 E-08 8.7 E-07 8.9 E-06 5.2 E-08 5.5 E-07 6.2 E-06 5.3 E-08 5.7 E-07 6.1 E-06

® Consumption rate varies from 5.7 to 27 kg y* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
® RBM = Red Bone Marrow
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Table 13B.5 Organ-specific risks of various types of cancer from all radionuclides for a category 1l female consumer of fish® exposed during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 2.2 E-07 3.8 E-06 8.4 E-05 5.0 E-08 6.9 E-07 1.1 E-05 3.5 E-08 4.6 E-07 6.9 E-06 3.9 E-08 4.6 E-07 5.9 E-06
Breast 1.9 E-06 2.3 E-05 4.1 E-04 5.0 E-07 4.2 E-06 4.9 E-05 3.2 E-07 2.8 E-06 3.5 E-05 2.9 E-07 2.8 E-06 3.3 E-05
Stomach 3.6 E-08 9.8 E-07 3.2 E-05 7.0 E-09 1.8 E-07 4.4 E-06 4.9 E-09 1.2 E-07 2.8 E-06 5.1 E-09 1.2 E-07 2.8 E-06
Colon 5.8 E-07 9.3 E-06 1.4 E-04 1.4 E-O07 1.6 E-06 1.8 E-05 1.0 E-07 1.2 E-06 1.0 E-05 8.9 E-08 1.2 E-06 1.1 E-05
Kidney 4.8 E-08 1.1 E-06 1.9 E-05 1.3 E-08 2.0 E-07 3.1 E-06 8.1 E-09 1.4 E-O07 2.1 E-06 7.9 E-09 1.3 E-07 2.1 E-06
Liver 2.3 E-08 8.3 E-07 3.2 E-05 5.5 E-09 1.7 E-07 5.0 E-06 3.9 E-09 1.1 E-07 2.5 E-06 3.9 E-09 1.1 E-07 2.5 E-06
Lung 4.8 E-07 5.7 E-06 8.2 E-05 1.1 E-07 1.1 E-06 9.9 E-06 7.1 E-08 7.0 E-07 5.5 E-06 6.7 E-08 7.0 E-07 6.4 E-06
Ovarian 1.1 E-07 2.2 E-06 4.4 E-05 3.0 E-08 3.8 E-07 4.3 E-06 2.1 E-08 2.4 E-07 3.1 E-06 2.0 E-08 2.4 E-07 3.2 E-06
Pancreas 1.0 E-08 3.3 E-07 1.2 E-05 3.2 E-09 5.5 E-08 1.5 E-06 1.8 E-09 3.8 E-08 8.2 E-07 1.9 E-09 3.5 E-08 8.7 E-07
Leukemia (RBM® 8.6 E-07 1.2 E-05 1.8 E-04 2.3 E-07 2.2 E-06 1.7 E-05 1.7 E-07 1.6 E-06 1.2 E-05 1.5 E-07 1.5 E-06 1.1 E-05
Thyroid 1.2 E-07 2.1 E-06 4.0 E-05 3.0 E-08 3.7 E-07 5.0 E-06 1.9 E-08 2.4 E-07 3.2 E-06 1.8 E-08 2.4 E-07 3.2 E-06

a

and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
® RBM = Red Bone Marrow

Consumption rate varies from 1.8 to 14 kg y* (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
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Table 13B.6 Organ-specific risks of various types of cancer from all radionuclides for a category 11l female consumer of fish® exposed during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 5.7 E-08 9.0 E-07 1.7 E-05 1.3 E-08 1.6 E-07 2.6 E-06 8.0 E-09 1.1 E-07 1.9 E-06 8.3 E-09 1.1 E-07 1.7 E-06
Breast 3.7 E-07 5.6 E-06 1.0 E-04 9.0 E-08 9.9 E-07 1.3 E-05 5.4 E-08 6.4 E-07 8.1 E-06 5.2 E-08 6.6 E-07 8.4 E-06
Stomach 6.3 E-09 2.5 E-07 8.9 E-06 1.4 E-09 4.2 E-08 1.2 E-06 1.0 E-09 2.9 E-08 7.0 E-07 8.9 E-10 2.9 E-08 7.5 E-07
Colon 1.4 E-07 2.0 E-06 3.2 E-05 3.6 E-08 3.7 E-07 4.5 E-06 2.9 E-08 2.5 E-07 3.3 E-06 2.5 E-08 2.6 E-07 2.8 E-06
Kidney 1.0 E-08 2.7 E-07 5.2 E-06 2.2 E-09 4.7 E-08 6.9 E-07 1.5 E-09 3.1 E-08 4.5 E-07 1.6 E-09 3.0 E-08 5.0 E-07
Liver 6.0 E-09 2.0 E-07 8.0 E-06 1.2 E-09 3.7 E-08 1.2 E-06 8.6 E-10 2.4 E-08 7.8 E-07 8.4 E-10 2.4 E-08 8.4 E-07
Lung 1.0 E-07 1.3 E-06 2.0 E-05 2.4 E-08 2.4 E-07 2.7 E-06 1.4 E-08 1.7 E-07 1.7 E-06 1.3 E-08 1.6 E-07 1.6 E-06
Ovarian 2.3 E-08 5.2 E-07 1.0 E-05 6.8 E-09 8.5 E-08 1.3 E-06 4.2 E-09 5.7 E-08 7.2 E-O7 4.1 E-09 5.6 E-08 8.5 E-07
Pancreas 3.1 E-09 7.3 E-08 2.7 E-06 6.9 E-10 1.2 E-08 3.9 E-07 4.4 E-10 8.5 E-09 2.4 E-07 4.8 E-10 8.2 E-09 2.6 E-07
Leukemia (RBM® 1.6 E-07 2.7 E-06 4.9 E-05 5.4 E-08 4.8 E-07 5.0 E-06 3.3 E-08 3.3 E-07 3.2 E-06 3.5 E-08 3.3 E-07 3.2 E-06
Thyroid 3.0 E-08 4.8 E-07 1.2 E-05 6.3 E-09 9.1 E-08 1.1 E-06 4.1 E-09 5.7 E-08 8.5 E-07 4.0 E-09 5.9 E-08 7.0 E-07

® Consumption rate varies from 0.32 to 3.6 kg y™ (95% subjective confidence interval). It was assumed that 60% (range of 20 to 100%) of the fish was contaminated,
and 85% (range of 80 to 90%) of the radioactivity in the fish was retained after processing (sections 7, 13.1).
® RBM = Red Bone Marrow
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Table 13B.7 Organ-specific risks of various types of cancer from all radionuclides for external exposure to shoreline sediment during the entire study period (48 years) °.
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 2.6 E-08 2.3 E-07 2.0 E-06 1.1 E-07 8.1 E-07 6.8 E-06 1.1 E-07 8.5 E-07 6.4 E-06 1.2 E-07 9.6 E-07 6.9 E-06
Breast 3.3 E-07 2.1 E-06 1.3 E-05 1.1 E-06 7.7 E-06 5.9 E-05 1.4 E-06 8.1 E-06 5.2 E-05 1.5 E-06 8.7 E-06 5.8 E-05
Stomach 2.5 E-09 5.8 E-08 9.7 E-07 8.7 E-09 2.1 E-07 4.4 E-06 9.6 E-09 2.1 E-07 4.6 E-06 1.0 E-08 2.3 E-07 5.2 E-06
Colon 4.6 E-08 3.4 E-07 2.7 E-06 1.9 E-07 1.3 E-06 1.0 E-05 2.1 E-07 1.3 E-06 9.6 E-06 2.4 E-07 1.5 E-06 1.1 E-05
Kidney 5.8 E-09 6.1 E-08 5.2 E-07 1.5 E-08 2.5 E-07 2.8 E-06 1.7 E-08 2.5 E-07 2.5 E-06 1.6 E-08 2.7 E-07 2.7 E-06
Liver 2.2 E-09 4.9 E-08 1.0 E-06 7.2 E-09 1.8 E-07 3.6 E-06 8.3 E-09 1.8 E-07 3.3 E-06 9.5 E-09 2.0 E-07 3.5 E-06
Lung 6.1 E-08 4.1 E-07 2.0 E-06 2.1 E-07 1.4 E-06 8.9 E-06 2.2 E-07 1.4 E-06 9.1 E-06 2.5 E-07 1.6 E-06 1.0 E-05
Ovarian 1.2 E-08 1.1 E-07 9.6 E-07 4.4 E-08 4.5 E-07 4.2 E-06 4.5 E-08 4.5 E-07 4.3 E-06 5.6 E-08 4.9 E-07 4.8 E-06
Pancreas 9.4 E-10 1.7 E-08 3.0 E-07 4.1 E-09 6.6 E-08 1.0 E-06 4.0 E-09 6.3 E-08 9.3 E-07 4.6 E-09 7.2 E-08 1.1 E-06
Leukemia (RBM" 8.5 E-08 5.0 E-07 3.3 E-06 2.4 E-07 1.8 E-06 1.3 E-05 3.0 E-07 1.8 E-06 1.2 E-05 3.1 E-07 2.0 E-06 1.3 E-05
Thyroid 1.5 E-08 1.2 E-07 8.6 E-07 5.0 E-08 4.2 E-07 3.0 E-06 5.1 E-08 4.3 E-07 3.1 E-06 6.1 E-08 4.8 E-07 3.3 E-06

* Exposure rate (95% subjective confidence interval) varies from 75-430 h y* for CRM 20.5, 85-440 h y* for CRM 14, and 130-490 h y* for CRM 3.5 and CRM 0.
® RBM = Red Bone Marrow
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Table 13B.8 Organ-specific risks of various types of cancer from all radionuclides for the ingestion of drinking water® during the entire study period (48 years).
CRM 14 CRM 3.5 CRM O, stationary“ CRM 0, mobile
Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 7.4 E-09 6.9 E-08 9.3 E-07 4.6 E-09 4.5 E-08 6.7 E-07 3.2 E-10 4.4 E-09 8.1 E-08 3.0 E-10 3.7 E-09 6.2 E-08
Breast 5.4 E-08 4.3 E-07 4.4 E-06 3.1 E-08 3.0 E-07 3.3 E-06 2.1 E-09 2.9 E-08 4.5 E-07 1.7 E-09 2.4 E-08 3.3 E-07
Stomach 1.7 E-09 3.6 E-08 1.2 E-06 9.1 E-10 2.5 E-08 7.7 E-O7 7.1E-11 2.5 E-09 1.0 E-07 7.1E-11 2.0 E-09 7.8 E-08
Colon 5.2 E-07 3.9 E-06 2.4 E-05 4.2 E-07 3.0 E-06 1.8 E-05 3.2 E-08 3.0 E-07 2.7 E-06 2.2 E-08 2.5 E-07 2.0 E-06
Kidney 1.8 E-09 2.2 E-08 2.9 E-07 1.1 E-09 1.4 E-08 2.0 E-07 6.6 E-11 1.2 E-09 2.6 E-08 4.4 E-11 9.8 E-10 2.1 E-08
Liver 6.3 E-10 1.5 E-08 4.3 E-07 3.9 E-10 9.7 E-09 4.1 E-07 2.5E-11 1.1 E-09 4.1 E-08 1.9 E-11 9.1 E-10 3.8 E-08
Lung 1.5 E-08 1.1 E-07 1.0 E-06 8.7 E-09 7.0 E-08 9.4 E-07 5.6 E-10 7.5 E-09 7.5 E-08 4.3 E-10 6.3 E-09 6.6 E-08
Ovarian 3.6 E-09 4.2 E-08 6.0 E-07 2.3 E-09 2.8 E-08 5.3 E-07 1.9 E-10 3.2 E-09 4.1 E-08 1.1 E-10 2.5 E-09 3.6 E-08
Pancreas 3.1E-10 6.2 E-09 1.0 E-07 2.2 E-10 3.9 E-09 8.8 E-08 1.8 E-11 3.9 E-10 1.1 E-08 1.7 E-11 3.5 E-10 8.8 E-09
Leukemia (RBM® 5.7 E-07 2.9 E-06 2.0 E-05 3.0 E-07 1.4 E-06 7.7 E-06 1.1 E-08 1.1 E-07 7.4 E-07 9.6 E-09 8.7 E-08 6.2 E-07
Thyroid 3.5 E-09 3.6 E-08 4.0 E-07 1.8 E-09 2.4 E-08 3.2 E-07 2.1 E-10 2.0 E-09 4.5 E-08 1.6 E-10 1.7 E-09 3.0 E-08

a

b

¢ RBM = Red Bone Marrow

Unless otherwose noted, an ingestion of 20 to 60% of filtered, treated water from the Clinch River is assumed.
An ingestion of 20 to 80% of filtered, treated water from the Clinch River is assumed for an individual who resides and works near CRM 0.
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Table 13B.9 Organ-specific risks of various types of cancer from all radionuclides for the ingestion of meat during the entire study period (48 years).
CRM 20.5° CRM 14° CRM 3.5° CRM 0"

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 7.7 E-11 9.3 E-10 9.7 E-09 8.5 E-10 1.0 E-08 1.2 E-07 3.5 E-10 4.8 E-09 5.4 E-08 3.3 E-10 4.3 E-09 4.7 E-08
Breast 4.9 E-10 6.1 E-09 4.5 E-08 7.9 E-09 7.4 E-08 5.4 E-07 2.2 E-09 3.1 E-08 2.3 E-07 2.1 E-09 3.0 E-08 2.7 E-07
Stomach 9.0 E-12 2.9 E-10 9.3 E-09 1.4 E-10 3.5 E-09 8.5 E-08 5.8 E-11 1.3 E-09 3.8 E-08 55E-11 1.4 E-09 4.1 E-08
Colon 4.8 E-10 1.2 E-08 2.3 E-07 6.1 E-09 1.1 E-07 1.8 E-06 2.7 E-09 5.4 E-08 9.5 E-07 2.1 E-09 5.4 E-08 8.2 E-07
Kidney 1.3 E-11 2.6 E-10 3.2 E-09 1.5 E-10 3.0 E-09 4.0 E-08 59E-11 1.4 E-09 1.8 E-08 6.2 E-11 1.4 E-09 1.8 E-08
Liver 6.6 E-12 2.4 E-10 6.6 E-09 8.2 E-11 2.6 E-09 7.4 E-08 3.7 E-11 1.1 E-09 2.4 E-08 3.6 E-11 1.1 E-09 3.1 E-08
Lung 1.6 E-10 1.5 E-09 1.3 E-08 2.0 E-09 1.7 E-08 1.4 E-07 6.9 E-10 7.1 E-09 5.7 E-08 5.3 E-10 6.7 E-09 6.4 E-08
Ovarian 4.6 E-11 5.2 E-10 7.8 E-09 4.5 E-10 5.8 E-09 7.1 E-08 1.8 E-10 2.5 E-09 3.6 E-08 1.7 E-10 2.5 E-09 3.1 E-08
Pancreas 3.3 E-12 8.7 E-11 2.2 E-09 3.7 E-11 9.1 E-10 2.1 E-08 1.6 E-11 3.4 E-10 8.6 E-09 1.9 E-11 3.8 E-10 8.6 E-09
Leukemia (RBM® 4.5 E-10 4.5 E-09 8.7 E-08 4.9 E-09 5.5 E-08 1.1 E-06 1.7 E-09 2.3 E-08 5.2 E-07 1.8 E-09 2.2 E-08 4.5 E-07
Thyroid 3.7 E-11 4.8 E-10 4.7 E-09 4.4 E-10 5.7 E-09 6.2 E-08 1.4 E-10 2.4 E-09 2.7 E-08 1.4 E-10 2.6 E-09 2.1 E-08

a

b

¢ RBM = Red Bone Marrow

Based on ingestion of 30 to 80% of meat from cattle that had access to the Clinch River.
Based on ingestion of 10 to 60% of meat from cattle that had access to the Clinch River.



Radionuclide Releases from X-10 to the Clinch River-

TASK 4 REPORT

Appendix 13B: Organ-specific Risks July 1999
Page 13B-12
Table 13B.10 Organ-specific risks of various types of cancer from all radionuclides for the ingestion of milk* during the entire study period (48 years).
CRM 20.5 CRM 14 CRM 3.5 CRM O

Cancer Type 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Bladder 1.3 E-11 1.6 E-10 2.0 E-09 1.5 E-10 1.8 E-09 2.3 E-08 9.8 E-11 1.3 E-09 1.5 E-08 1.1 E-10 1.2 E-09 1.4 E-08
Breast 7.6 E-11 9.7 E-10 8.8 E-09 8.6 E-10 1.2 E-08 1.1 E-07 5.8 E-10 7.7 E-09 6.6 E-08 6.4 E-10 7.6 E-09 6.4 E-08
Stomach 1.5E-12 3.7 E-11 9.7 E-10 1.8 E-11 4.5 E-10 1.1 E-08 1.2 E-11 2.8 E-10 8.0 E-09 1.3 E-11 2.8 E-10 6.4 E-09
Colon 55E-11 5.3 E-10 5.5 E-09 5.5 E-10 6.4 E-09 6.1 E-08 4.5 E-10 4.5 E-09 3.6 E-08 4.2 E-10 4.5 E-09 3.7 E-08
Kidney 2.3 E-12 4.4 E-11 6.3 E-10 2.6 E-11 4.9 E-10 7.0 E-09 1.7 E-11 3.5 E-10 5.5 E-09 1.6 E-11 3.4 E-10 4.9 E-09
Liver 9.1 E-13 3.8 E-11 1.1 E-09 9.3 E-12 3.9 E-10 1.3 E-08 7.3 E-12 2.6 E-10 7.6 E-09 6.7 E-12 2.7 E-10 6.7 E-09
Lung 1.9 E-11 2.1 E-10 2.6 E-09 2.4 E-10 2.5 E-09 3.5 E-08 1.7 E-10 1.7 E-09 2.0 E-08 1.7 E-10 1.6 E-09 1.8 E-08
Ovarian 6.9 E-12 8.8 E-11 1.2 E-09 6.8 E-11 1.0 E-09 1.4 E-08 45E-11 6.9 E-10 9.2 E-09 45E-11 6.4 E-10 8.6 E-09
Pancreas 5.6 E-13 1.3 E-11 3.4 E-10 6.6 E-12 1.5 E-10 4.2 E-09 3.7 E-12 9.5 E-11 2.3 E-09 4.2 E-12 9.7 E-11 2.6 E-09
Leukemia (RBM® 2.2 E-10 2.3 E-09 1.9 E-08 2.7 E-09 2.9 E-08 2.0 E-07 2.3 E-09 2.0 E-08 1.4 E-07 2.1 E-09 2.1 E-08 1.5 E-07
Thyroid 6.2 E-12 6.8 E-11 8.7 E-10 8.9 E-11 8.9 E-10 1.1 E-08 6.0 E-11 6.0 E-10 5.6 E-09 6.6 E-11 6.0 E-10 6.8 E-09

a

b

Based on ingestion of 63 to 100% of milk from cattle that had access to the Clinch River.

RBM = Red Bone Marrow
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Radionuclide Releases from X-10 to the Clinch River-

Appendix 13C: Total Risks for Each Pathway and Radionuclide

Table 13C.1 Excess lifetime risk resulting from the consumption of fish for males exposed during the entire study period (48 years).

Location = CRM 20.5

|sotope

Category 1 Male
2.5% 50% 97.5%

Category 2 Male
2.5% 50% 97.5%

Category 3 Male
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

3.0E-05 26E-04 3.4E-03
9.8E-08 1.7E-06 3.0E-05
6.8E-07 1.1E-05 1.2E-04
6.6E-08 9.8E-07 14E-05
3.6E-05 28E-04 3.5E-03

12E-05 12E-04 14E-03
39E-08 7.3E-07 13E-05
22E-07 38E-06 7.3E-05
29E-08 4.1E-07 6.1E-06
14E-05 13E-04 1.5E-03

28E-06 27E-05 3.6E-04
11E-08 1.8E-07 3.0E-06
52E-08 9.7E-07 1.5E-05
59E-09 9.2E-08 14E-06
3.1E-06 29E-05 3.7E-04

Location= CRM 14

| sotope

Category 1 Male
2.5% 50% 97.5%

Category 2 Male
2.5% 50% 97.5%

Category 3 Male
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

6.7E-06 5.1E-05 4.0E-04
26E-08 34E-07 3.5E-06
16E-07 19E-06 1.9E-05
20E-08 19E-07 1.6E-06
8.2E-06 5.7E-05 4.1E-04

24E-06 21E-05 15E-04
10E-08 14E-07 1.5E-06
55E-08 7.6E-07 1.1E-05
7.0E-09 7.9E-08 6.7E-07
29E-06 2.2E-05 1.6E-04

6.4E-07 54E-06 3.4E-05
20E-09 3.1E-08 3.6E-07
12E-08 1.6E-07 2.1E-06
15E-09 18E-08 1.7E-07
6.8E-07 5.8E-06  3.5E-05

Location = CRM 3.5

|sotope

Category 1 Male
2.5% 50% 97.5%

Category 2 Male
2.5% 50% 97.5%

Category 3 Male
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

44E-06 3.4E-05 23E-04
21E-08 2.8E-07 3.2E-06
1.1E-07 14E-06 1.4E-05
13E-08 1.3E-07 1.1E-06
52E-06 3.8E-05 2.4E-04

1.7E-06 13E-05 1.0E-04
8.0E-09 1.1E-07 1.5E-06
4.2E-08 5.4E-07 7.7E-06
47E-09 58E-08 5.4E-07
21E-06 14E-05 1.1E-04

3.8E-07 34E-06 2.2E-05
17E-09 26E-08 3.8E-07
85E-09 1.2E-07 1.6E-06
10E-09 14E-08 1.3E-07
4.6E-07 3.8E-06 2.2E-05

Location= CRM 0

| sotope

Category 1 Male
2.5% 50% 97.5%

Category 2 Male
2.5% 50% 97.5%

Category 3 Male
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

44E-06 34E-05 26E-04
1.86-08 28E-07 3.3E-06
11E-07 14E-06 1.3E-05
14E-08 14E-07 1.4E-06
5.6E-06 3.7E-05 2.6E-04

15E-06 1.3E-05 1.0E-04
71E-09 1.2E-07 1.7E-06
43E-08 54E-07 8.3E-06
51E-09 5.7E-08 5.3E-07
18E-06 15E-05 1.1E-04

3.8E-07 33E-06 24E-05
12E-09 25E-08 3.2E-07
9.2E-09 12E-07 1.7E-06
10E-09 12E-08 14E-07
4.3E-07 3.6E-06 2.4E-05

# Because the total risks are propagated using Monte Carlo techniques, the percentiles may not add directly.
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Appendix 13C: Total Risks for Each Pathway and Radionuclide

Table 13C.2 Excess lifetime risk resulting from the consumption of fish for females exposed during the entire study period (48 years).

Location = CRM 20.5

|sotope

Category 1 Female
2.5% 50% 97.5%

Category 2 Female
2.5% 50% 97.5%

Category 3 Female
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

24E-05 22E-04 2.8E-03
8.1E-08 14E-06 2.5E-05
55E-07 9.0E-06 1.0E-04
55E-08 8.1E-07 1.1E-05
29E-05 23E-04 2.8E-03

9.6E-06 9.6E-05 1.1E-03
3.2E-08 6.0E-07 1.1E-05
1.86-07 3.1E-06 6.1E-05
24E-08 3.3E-07 5.0E-06
1.2E-05 11E-04 1.3E-03

22E-06 22E-05 3.0E-04
9.1E-09 15E-07 2.5E-06
43E-08 7.9E-07 1.2E-05
49E-09 7.6E-08 1.2E-06
25E-06 24E-05 3.1E-04

Location= CRM 14

| sotope

Category 1 Female
2.5% 50% 97.5%

Category 2 Female
2.5% 50% 97.5%

Category 3 Female
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

55E-06 4.3E-05 3.3E-04
21E-08 28E-07 2.9E-06
13E-07 1.6E-06 1.6E-05
16E-08 15E-07 1.3E-06
6.7E-06 4.8E-05 3.4E-04

20E-06 1.7E-05 12E-04
8.1E-09 1.1E-07 1.2E-06
46E-08 6.3E-07 8.7E-06
58E-09 6.5E-08 5.6E-07
24E-06 1.8E-05 1.3E-04

52E-07 4.4E-06 28E-05
1.7E-09 26E-08 29E-07
9.9E-09 13E-07 1.7E-06
13E-09 14E-08 14E-07
5.6E-07 4.8E-06 2.9E-05

Location = CRM 3.5

|sotope

Category 1 Female
2.5% 50% 97.5%

Category 2 Female
2.5% 50% 97.5%

Category 3 Female
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

36E-06 28E-05 1.9E-04
17E-08 23E-07 2.6E-06
9.2E-08 1.1E-06 1.2E-05
10E-08 1.1E-07 8.9E-07
4.3E-06 3.1E-05 2.0E-04

14E-06 1.1E-05 8.5E-05
6.6E-09 9.0E-08 1.2E-06
35E-08 4.4E-07 6.3E-06
38E-09 4.7E-08 4.4E-07
1.7E-06 1.2E-05 8.8E-05

3.1E-07 28E-06 1.8E-05
14E-09 21E-08 3.1E-07
7.1E-09 95E-08 1.3E-06
8.2E-10 1.1E-08 1.1E-07
3.8E-07 3.1E-06 1.8E-05

Location=CRM 0

| sotope

Category 1 Female
2.5% 50% 97.5%

Category 2 Female
2.5% 50% 97.5%

Category 3 Female
2.5% 50% 97.5%

Cs-137
Ru-106
Sr-90
Co-60
Total®

3.6E-06 28E-05 21E-04
15E-08 23E-07 2.7E-06
94E-08 11E-06 1.1E-05
11E-08 1.1E-07 1.2E-06
4.6E-06 3.0E-05 2.1E-04

13E-06 1.1E-05 8.7E-05
59E-09 1.0E-07 1.4E-06
34E-08 4.4E-07 6.9E-06
43E-09 4.7E-08 4.4E-07
15E-06 1.2E-05 9.0E-05

3.2E-07 27E-06 19E-05
10E-09 20E-08 2.6E-07
7.6E-09 9.6E-08 14E-06
85E-10 1.0E-08 1.1E-07
3.6E-07 3.0E-06  2.0E-05

# Because the total risks are propagated using Monte Carlo techniques, the percentiles may not add directly.
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Table 13C.3 Radionuclide-specific risks from additional exposure pathways for individual s exposed during the entire study period (48 years).
External

CRM 20.5 CRM 14 CRM 35 CRM O
| sotope 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Cs137 11E-06 5.8E-06 2.7E-05 3.2E-06 1.7E-05 7.6E-05 27E-06 1.3E-05 5.8E-05 3.1E-06 15E-05 6.9E-05
Ru-106  9.1E-09 45E-08 2.1E-07 5.3E-08 2.6E-07 1.2E-06 1.3E-07 6.5E-07 2.7E-06 15E-07 6.5E-07 2.8E-06
Sr-90 39E-11 2.0E-10 809E-10 2.8E-10 1.4E-09 6.3E-09 3.86-10 1.7E-09  7.0E-09 45E-10 19E-09 8.6E-09
Co-60 22E-07 1.1E-06 4.9E-06 14E-06 7.4E-06 3.4E-05 2.0E-06 1.1E-05 4.8E-05 25E-06 1.2E-05 5.1E-05
Nb-95 8.0E-11 4.7E-10 2.2E-09 3.1E-09 1.6E-08 9.9E-08 6.0E-09 3.7E-08  3.5E-07 56E-09 3.6E-08 3.5E-07
Zr-95 3.2E-11 1.7E-10 8.1E-10 3.7E-08 1.8E-07 8.7E-07 8.2E-08 4.7E-07 2.3E-06 8.8E-08 4.5E-07 2.1E-06
Ce-144 11E-12 509E-12 28E-11 8.6E-09 4.3E-08 2.0E-07 1.7E-08 8.2E-08  3.5E-07 2.0E-08 9.3E-08 4.4E-07
Total® 1.3E-06 7.0E-06 3.2E-05 4.7E-06 25E-05 1.1E-04 49E-06 26E-05 1.1E-04 6.2E-06 2.8E-05 1.2E-04
Drinking Water

CRM 14 CRM 35 CRM 0, stationary CRM 0, mobile
| sotope 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Cs137 51E-08 2.2E-07 9.7E-07 19E-08 6.6E-08  2.5E-07 8.4E-10 6.8E-09  3.4E-08 8.3E-10 5.3E-09 2.5E-08
Ru-106  1.7E-06  7.1E-06  3.3E-05 13E-06 5.6E-06 2.2E-05 6.4E-08 6.5E-07  3.7E-06 6.5E-08 4.9E-07 3.1E-06
Sr-90 9.0E-07 39E-06 1.8E-05 43E-07 18E-06 8.2E-06 16E-08 1.3E-07 6.9E-07 16E-08 1.0E-07 5.8E-07
Total® 3.5E-06 1.2E-05 4.6E-05 2.1E-06  8.2E-06  2.6E-05 8.7E-08  8.3E-07  4.5E-06 8.2E-08  6.5E-07  3.6E-06
M eat

CRM 20.5 CRM 14 CRM 35 CRM O
| sotope 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Cs137 2.0E-09 16E-08 1.1E-07 27E-08 1.8E-07 1.2E-06 7.1E-09 7.7E-08  5.8E-07 8.8E-09 8.0E-08 5.4E-07
Ru-106  46E-10 19E-08 2.4E-07 3.7E-09 1.7E-07 2.2E-06 19E-09 8.0E-08 1.2E-06 1.7E-09 75E-08 1.3E-06
Sr-90 76E-11 28E-09 1.1E-07 7.8E-10 3.0E-08 8.2E-07 29E-10 1.3E-08 4.3E-07 3.4E-10 1.3E-08 4.2E-07
Co-60 20E-12 54E-11  1.8E-09 7.0E-12 2.4E-10 7.0E-09 18E-12 1.0E-10 2.9E-09 3.0E-12 89E-11  3.3E-09
Total® 6.2E-09  5.0E-08  3.4E-07 5.2E-08  5.3E-07  3.6E-06 2.1E-08  2.3E-07  2.0E-06 2.8E-08  2.4E-07  1.6E-06
Milk

CRM 20.5 CRM 14 CRM 35 CRM 0
| sotope 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5% 2.5% 50% 97.5%
Cs-137 24E-10 35E-09 2.7E-08 3.1E-09 4.2E-08  3.4E-07 22E-09 28E-08 2.3E-07 22E-09 27E-08 2.3E-07
Ru-106  3.2E-10 26E-09 2.4E-08 45E-09 29E-08 24E-07 35E-09 21E-08 1.7E-07 3.6E-09 21E-08 1.7E-07
Sr-90 3.1E-12 9.8E-11  1.8E-09 15E-11 4.0E-10 6.3E-09 12E-11 27E-10 4.5E-09 12E-11 27E-10 5.3E-09
Co-60 1.2E-09 7.6E-09 4.3E-08 1.3E-08 8.6E-08 4.8E-07 9.5E-09 59E-08 3.2E-07 9.3E-09 6.0E-08 2.9E-07
Total® 6.2E-09  5.0E-08  3.4E-07 5.2E-08  5.3E-07  3.6E-06 2.1E-08  2.3E-07  2.0E-06 2.8E-08 2.4E-07 1.6E-06

& Because the total risks are propagated using Monte Carlo techniques, the percentiles may not add directly.
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APPENDIX 13D

TOTAL RISKSACROSSPATHWAYS

! Please note that values for risks for each radionuclide and the total risks for each pathway may be dlightly
different from those presented in Appendix 13C. These slight discrepancies result because the associated
calculations were performed in two separate s mulations that used Monte Carlo techniques. These techniques
use sequences of random numbers that may have been different from one simulation to the next. The
conclusions are the same.
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Appendix 13D: Total Risks Across Pathways

Table 13D.1 Risks summed over various pathways for males exposed during the entire study period (48 years) at CRM 0.
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Male - Category |

95% subjective confidence interval

Male - Category Il

95% subjective confidence interval

Male - Category 1l

95% subjective confidence interval

2.50% 50.00% 97.50% 2.50% 50.00% 97.50% 2.50% 50.00% 97.50%
Drinking Water
Cs-137 6.5 E-10 5.9 E-09 3.4 E-08 6.5 E-10 5.9 E-09 3.4 E-08 6.5 E-10 5.9 E-09 3.4 E-08
Ru-106 5.9 E-08 5.6 E-07 3.7 E-06 5.9 E-08 5.6 E-07 3.7 E-06 5.9 E-08 5.6 E-07 3.7 E-06
Sr-90 1.3 E-08 1.2 E-07 9.6 E-07 1.3 E-08 1.2 E-07 9.6 E-07 1.3 E-08 1.2 E-07 9.6 E-07
Total 7.3 E-08 6.9 E-07 4.7 E-06 7.3 E-08 6.9 E-07 4.7 E-06 7.3 E-08 6.9 E-07 4.7 E-06
Fish
Cs-137 3.4 E-06 2.8 E-05 2.4 E-04 1.2 E-06 1.2 E-05 1.1 E-04 2.6 E-07 2.7 E-06 2.8 E-05
Ru-106 2.2 E-08 2.6 E-07 3.7 E-06 9.1 E-09 1.1 E-07 1.3 E-06 1.8 E-09 2.5 E-08 3.4 E-07
Sr-90 2.6 E-07 2.1 E-06 2.4 E-05 7.9 E-08 9.0 E-07 1.1 E-05 2.0 E-08 2.0 E-07 2.9 E-06
Co-60 4.1 E-09 6.4 E-08 8.9 E-07 1.5 E-09 2.7 E-08 4.2 E-07 3.4 E-10 5.8 E-09 1.1 E-07
Total 3.7 E-06 3.1 E-05 2.7 E-04 1.3 E-06 1.3 E-05 1.3 E-04 2.8 E-07 2.9 E-06 3.2 E-05
External
Cs-137 3.3 E-06 1.4 E-05 6.8 E-05 3.3 E-06 1.4 E-05 6.8 E-05 3.3 E-06 1.4 E-05 6.8 E-05
Ru-106 1.4 E-07 6.3 E-07 3.0 E-06 1.4 E-07 6.3 E-07 3.0 E-06 1.4 E-07 6.3 E-07 3.0 E-06
Sr-90 4.3 E-10 1.9 E-09 8.6 E-09 4.3 E-10 1.9 E-09 8.6 E-09 4.3 E-10 1.9 E-09 8.6 E-09
Co-60 2.6 E-06 1.1 E-05 5.2 E-05 2.6 E-06 1.1 E-05 5.2 E-05 2.6 E-06 1.1 E-05 5.2 E-05
Nb-95 5.9 E-09 3.4 E-08 3.3 E-07 5.9 E-09 3.4 E-08 3.3 E-07 5.9 E-09 3.4 E-08 3.3 E-07
Sr-95 9.4 E-08 4.2 E-07 2.2 E-06 9.4 E-08 4.2 E-07 2.2 E-06 9.4 E-08 4.2 E-07 2.2 E-06
Ce-144 2.0 E-08 8.9 E-08 4.1 E-07 2.0 E-08 8.9 E-08 4.1 E-07 2.0 E-08 8.9 E-08 4.1 E-07
Total 6.3 E-06 2.7 E-05 1.3 E-04 6.3 E-06 2.7 E-05 1.3 E-04 6.3 E-06 2.7 E-05 1.3 E-04
Summed Risk
Cs-137 6.7 E-06 4.3 E-05 3.1 E-04 4.4 E-06 2.6 E-05 1.8 E-04 3.5 E-06 1.7 E-05 9.7 E-05
Ru-106 2.2 E-07 1.5 E-06 1.0 E-05 2.1 E-07 1.3 E-06 8.1 E-06 2.0 E-07 1.2 E-06 7.1 E-06
Sr-90 2.7 E-07 2.2 E-06 2.5 E-05 9.3 E-08 1.0 E-06 1.2 E-05 3.4 E-08 3.2 E-07 3.9 E-06
Co-60 2.6 E-06 1.1 E-05 5.3 E-05 2.6 E-06 1.1 E-05 5.2 E-05 2.6 E-06 1.1 E-05 5.2 E-05
Nb-95 5.9 E-09 3.4 E-08 3.3 E-07 5.9 E-09 3.4 E-08 3.3 E-07 5.9 E-09 3.4 E-08 3.3 E-07
Sr-95 9.4 E-08 4.2 E-07 2.2 E-06 9.4 E-08 4.2 E-07 2.2 E-06 9.4 E-08 4.2 E-07 2.2 E-06
Ce-144 2.0 E-08 8.9 E-08 4.1 E-07 2.0 E-08 8.9 E-08 4.1 E-07 2.0 E-08 8.9 E-08 4.1 E-07
Total Summed Risk 1.0 E-05 5.8 E-05 4.0 E-04 7.6 E-06 4.1 E-05 2.6 E-04 6.6 E-06 3.1 E-05 1.6 E-04
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Table 13D.2 Risks summed over various pathways for males exposed during the entire study period (48 years) at CRM 3.5.
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Male - Category |

95% subjective confidence interval

Male - Category Il

95% subjective confidence interval

Male - Category 1l

95% subjective confidence interval

2.50% 50.00% 97.50% 2.50% 50.00% 97.50% 2.50% 50.00% 97.50%
Drinking Water
Cs-137 2.4 E-08 1.3 E-07 7.2 E-07 2.4 E-08 1.3 E-07 7.2 E-07 2.4 E-08 1.2 E-07 7.2 E-07
Ru-106 1.4 E-06 5.5 E-06 2.8 E-05 1.4 E-06 5.5 E-06 2.8 E-05 1.2 E-06 5.8 E-06 2.5 E-05
Sr-90 5.9 E-07 2.6 E-06 1.6 E-05 5.9 E-07 2.6 E-06 1.6 E-05 5.2 E-07 2.7 E-06 1.4 E-05
Total 2.0 E-06 8.3 E-06 4.4 E-05 2.0 E-06 8.3 E-06 4.4 E-05 1.8 E-06 8.6 E-06 3.9 E-05
Fish
Cs-137 3.2 E-06 3.0 E-05 2.5 E-04 1.2 E-06 1.3 E-05 1.2 E-04 2.4 E-07 2.9 E-06 2.8 E-05
Ru-106 2.6 E-08 2.8 E-07 3.0 E-06 1.1 E-08 1.1 E-07 1.4 E-06 2.1 E-09 2.5 E-08 3.7 E-07
Sr-90 2.3 E-07 2.3 E-06 2.1 E-05 8.5 E-08 9.1 E-07 1.1 E-05 1.9 E-08 2.2 E-07 1.9 E-06
Co-60 3.9 E-09 6.6 E-08 9.6 E-07 1.6 E-09 2.6 E-08 5.0 E-07 2.5E-10 6.4 E-09 8.9 E-08
Total 3.5 E-06 3.3 E-05 2.7 E-04 1.3 E-06 1.4 E-05 1.3 E-04 2.6 E-07 3.2 E-06 3.0 E-05
External
Cs-137 2.6 E-06 1.3 E-05 5.3 E-05 2.6 E-06 1.3 E-05 5.3 E-05 2.8 E-06 1.3 E-05 5.4 E-05
Ru-106 1.2 E-07 6.4 E-O07 2.7 E-06 1.2 E-07 6.4 E-O07 2.7 E-06 1.4 E-07 6.1 E-07 2.3 E-06
Sr-90 3.1 E-10 1.7 E-09 6.7 E-09 3.1 E-10 1.7 E-09 6.7 E-09 3.4 E-10 1.6 E-09 6.1 E-09
Co-60 2.0 E-06 1.0 E-05 4.3 E-05 2.0 E-06 1.0 E-05 4.3 E-05 2.3 E-06 1.0 E-05 4.1 E-05
Nb-95 5.8 E-09 3.5 E-08 3.7 E-07 5.8 E-09 3.5 E-08 3.7 E-07 6.0 E-09 3.6 E-08 5.0 E-07
Sr-95 7.2 E-08 4.3 E-07 2.5 E-06 7.2 E-08 4.3 E-07 2.5 E-06 8.4 E-08 4.2 E-07 2.0 E-06
Ce-144 1.5 E-08 7.9 E-08 3.6 E-07 1.5 E-08 7.9 E-08 3.6 E-07 1.8 E-08 7.6 E-08 3.2 E-07
Total 4.6 E-06 2.5 E-05 1.0 E-04 4.6 E-06 2.5 E-05 1.0 E-04 5.7 E-06 2.5 E-05 9.6 E-05
Summed Risk
Cs-137 5.8 E-06 4.3 E-05 3.0 E-04 3.7 E-06 2.6 E-05 1.7 E-04 3.1 E-06 1.6 E-05 8.2 E-05
Ru-106 1.5 E-06 6.4 E-06 3.3 E-05 1.5 E-06 6.3 E-06 3.2 E-05 1.4 E-06 6.4 E-06 2.7 E-05
Sr-90 8.1 E-07 5.0 E-06 3.7 E-05 6.7 E-07 3.5 E-06 2.7 E-05 5.4 E-07 2.9 E-06 1.6 E-05
Co-60 2.0 E-06 1.1 E-05 4.4 E-05 2.0 E-06 1.1 E-05 4.4 E-05 2.3 E-06 1.0 E-05 4.1 E-05
Nb-95 5.8 E-09 3.5 E-08 3.7 E-07 5.8 E-09 3.5 E-08 3.7 E-07 6.0 E-09 3.6 E-08 5.0 E-07
Sr-95 7.2 E-08 4.3 E-07 2.5 E-06 7.2 E-08 4.3 E-07 2.5 E-06 8.4 E-08 4.2 E-07 2.0 E-06
Ce-144 1.5 E-08 7.9 E-08 3.6 E-07 1.5 E-08 7.9 E-08 3.6 E-07 1.8 E-08 7.6 E-08 3.2 E-07
Total Summed Risk 1.0 E-05 6.5 E-05 4.2 E-04 7.8 E-06 4.6 E-05 2.8 E-04 7.7 E-06 3.6 E-05 1.7 E-04
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Table 13D.3 Risks summed over various pathways for males exposed during the entire study period (48 years) at CRM 14.
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Male - Category |

95% subjective confidence interval

Male - Category Il

95% subjective confidence interval

Male - Category 1l

95% subjective confidence interval

2.50% 50.00% 97.50% 2.50% 50.00% 97.50% 2.50% 50.00% 97.50%
Drinking Water
Cs-137 3.3 E-08 1.9 E-07 1.1 E-06 3.4 E-08 1.9 E-07 1.0 E-06 3.4 E-08 1.9 E-07 1.0 E-06
Ru-106 1.5 E-06 6.9 E-06 3.5 E-05 1.4 E-06 6.9 E-06 3.3 E-05 1.4 E-06 6.9 E-06 3.3 E-05
Sr-90 6.9 E-07 3.6 E-06 2.2 E-05 7.6 E-07 3.6 E-06 2.1 E-05 7.6 E-07 3.6 E-06 2.1 E-05
Total 2.2 E-06 1.1 E-05 5.8 E-05 2.2 E-06 1.1 E-05 5.5 E-05 2.2 E-06 1.1 E-05 5.5 E-05
Fish
Cs-137 5.5 E-06 4.5 E-05 4.0 E-04 1.8 E-06 1.9 E-05 1.8 E-04 3.6 E-07 4.5 E-06 4.0 E-05
Ru-106 2.8 E-08 3.2 E-07 3.5 E-06 9.9 E-09 1.3 E-07 1.6 E-06 2.5 E-09 2.9 E-08 4.1 E-07
Sr-90 3.2 E-07 3.2 E-06 2.8 E-05 1.4 E-07 1.3 E-06 1.1 E-05 2.6 E-08 3.0 E-07 2.6 E-06
Co-60 5.1 E-09 8.9 E-08 1.4 E-06 1.6 E-09 3.6 E-08 6.5 E-07 3.0 E-10 8.8 E-09 1.4 E-07
Total 5.8 E-06 4.9 E-05 4.3 E-04 1.9 E-06 2.0 E-05 1.9 E-04 3.9 E-07 4.9 E-06 4.3 E-05
External
Cs-137 2.7 E-06 1.6 E-05 7.5 E-05 3.2 E-06 1.7 E-05 6.4 E-05 3.2 E-06 1.7 E-05 6.4 E-05
Ru-106 4.4 E-08 2.5 E-07 1.1 E-06 4.9 E-08 2.6 E-07 1.0 E-06 4.9 E-08 2.6 E-07 1.0 E-06
Sr-90 2.3 E-10 1.4 E-09 6.2 E-09 2.6 E-10 1.4 E-09 5.6 E-09 2.6 E-10 1.4 E-09 5.6 E-09
Co-60 1.2 E-06 7.2 E-06 3.3 E-05 1.4 E-06 7.2 E-06 3.0 E-05 1.4 E-06 7.2 E-06 3.0 E-05
Nb-95 2.6 E-09 1.8 E-08 9.1 E-08 2.8 E-09 1.6 E-08 9.2 E-08 2.8 E-09 1.6 E-08 9.2 E-08
Sr-95 3.0 E-08 1.7 E-07 9.0 E-07 3.3 E-08 1.8 E-07 8.0 E-07 3.3 E-08 1.8 E-07 8.0 E-07
Ce-144 7.4 E-09 4.3 E-08 2.1 E-07 8.5 E-09 4.4 E-08 1.7 E-07 8.5 E-09 4.4 E-08 1.7 E-07
Total 4.1 E-06 2.4 E-05 1.1 E-04 4.6 E-06 2.5 E-05 9.6 E-05 4.6 E-06 2.5 E-05 9.6 E-05
Summed Risk
Cs-137 8.2 E-06 6.2 E-05 4.7 E-04 5.0 E-06 3.6 E-05 2.4 E-04 3.6 E-06 2.2 E-05 1.1 E-04
Ru-106 1.5 E-06 7.4 E-06 3.9 E-05 1.5 E-06 7.3 E-06 3.6 E-05 1.5 E-06 7.2 E-06 3.5 E-05
Sr-90 1.0 E-06 6.9 E-06 5.0 E-05 8.9 E-07 4.8 E-06 3.2 E-05 7.8 E-07 3.9 E-06 2.3 E-05
Co-60 1.3 E-06 7.3 E-06 3.5 E-05 1.4 E-06 7.2 E-06 3.1 E-05 1.4 E-06 7.2 E-06 3.0 E-05
Nb-95 2.6 E-09 1.8 E-08 9.1 E-08 2.8 E-09 1.6 E-08 9.2 E-08 2.8 E-09 1.6 E-08 9.2 E-08
Sr-95 3.0 E-08 1.7 E-07 9.0 E-07 3.3 E-08 1.8 E-07 8.0 E-07 3.3 E-08 1.8 E-07 8.0 E-07
Ce-144 7.4 E-09 4.3 E-08 2.1 E-07 8.5 E-09 4.4 E-08 1.7 E-07 8.5 E-09 4.4 E-08 1.7 E-07
Total Summed Risk 1.2 E-05 8.4 E-05 5.9 E-04 8.8 E-06 5.5 E-05 3.4 E-04 7.2 E-06 4.0 E-05 1.9 E-04
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Table 13D.4 Risks summed over various pathways for males exposed during the entire study period (48 years) at CRM 20.5.
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Male - Category |

95% subjective confidence interval

Male - Category Il

95% subjective confidence interval

Male - Category 1l

95% subjective confidence interval

2.50% 50.00% 97.50% 2.50% 50.00% 97.50% 2.50% 50.00% 97.50%
Fish
Cs-137 1.8 E-05 2.6 E-04 3.3 E-03 9.2 E-06 1.0 E-04 1.5 E-03 1.5 E-06 2.5 E-05 3.6 E-04
Ru-106 1.0 E-07 1.6 E-06 2.7 E-05 3.1 E-08 6.9 E-07 1.3 E-05 9.0 E-09 1.7 E-07 3.5 E-06
Sr-90 1.4 E-06 1.6 E-05 2.2 E-04 6.3 E-07 6.6 E-06 1.0 E-04 1.3 E-07 1.7 E-06 2.7 E-05
Co-60 1.8 E-08 4.7 E-07 1.3 E-05 6.4 E-09 2.0 E-07 5.9 E-06 1.5 E-09 4.7 E-08 1.2 E-06
Total 1.9 E-05 2.8 E-04 3.5 E-03 9.8 E-06 1.1 E-04 1.7 E-03 1.7 E-06 2.7 E-05 3.9 E-04
External
Cs-137 2.3 E-06 7.1 E-06 2.1 E-05 2.3 E-06 7.1 E-06 2.1 E-05 2.3 E-06 7.1 E-06 2.1 E-05
Ru-106 2.3 E-08 8.4 E-08 2.7 E-07 2.3 E-08 8.4 E-08 2.7 E-07 2.3 E-08 8.4 E-08 2.7 E-07
Sr-90 7.7 E-11 2.4 E-10 6.9 E-10 7.7 E-11 2.4 E-10 6.9 E-10 7.7 E-11 2.4 E-10 6.9 E-10
Co-60 5.2 E-07 1.6 E-06 4.9 E-06 5.2 E-07 1.6 E-06 4.9 E-06 5.2 E-07 1.6 E-06 4.9 E-06
Nb-95 9.1 E-12 4.7 E-11 2.4 E-10 9.1 E-12 4.7 E-11 2.4 E-10 9.1 E-12 4.7 E-11 2.4 E-10
Sr-95 1.4 E-10 6.3 E-10 3.2 E-09 1.4 E-10 6.3 E-10 3.2 E-09 1.4 E-10 6.3 E-10 3.2 E-09
Ce-144 2.7 E-10 1.2 E-09 4.9 E-09 2.7 E-10 1.2 E-09 4.9 E-09 2.7 E-10 1.2 E-09 4.9 E-09
Total 2.8 E-06 9.0 E-06 2.6 E-05 2.8 E-06 9.0 E-06 2.6 E-05 2.8 E-06 9.0 E-06 2.6 E-05
Summed Risk
Cs-137 2.0 E-05 2.6 E-04 3.3 E-03 1.1 E-05 1.1 E-04 1.6 E-03 3.8 E-06 3.2 E-05 3.8 E-04
Ru-106 1.3 E-07 1.7 E-06 2.7 E-05 5.4 E-08 7.7 E-07 1.3 E-05 3.2 E-08 2.5 E-07 3.8 E-06
Sr-90 1.4 E-06 1.6 E-05 2.2 E-04 6.3 E-07 6.6 E-06 1.0 E-04 1.3 E-07 1.7 E-06 2.7 E-05
Co-60 5.3 E-07 2.1 E-06 1.8 E-05 5.2 E-07 1.8 E-06 1.1 E-05 5.2 E-07 1.7 E-06 6.1 E-06
Nb-95 9.1 E-12 4.7 E-11 2.4 E-10 9.1 E-12 4.7 E-11 2.4 E-10 9.1 E-12 4.7 E-11 2.4 E-10
Sr-95 1.4 E-10 6.3 E-10 3.2 E-09 1.4 E-10 6.3 E-10 3.2 E-09 1.4 E-10 6.3 E-10 3.2 E-09
Ce-144 2.7 E-10 1.2 E-09 4.9 E-09 2.7 E-10 1.2 E-09 4.9 E-09 2.7 E-10 1.2 E-09 4.9 E-09
Total Summed Risk 2.2 E-05 2.8 E-04 3.6 E-03 1.3 E-05 1.2 E-04 1.7 E-03 4.5 E-06 3.6 E-05 4.1 E-04
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Table 13D.5 Risks summed for fish consumption at CRM 20.5 and drinking water consumption and external exposure at CRM 14

for males exposed during the entire study period (48 years).
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Male - Category |

95% subjective confidence interval

Male - Category Il

95% subjective confidence interval

Male - Category 1l

95% subjective confidence interval

2.50% 50.00% 97.50% 2.50% 50.00% 97.50% 2.50% 50.00% 97.50%
Drinking Water
Cs-137 3.2 E-08 1.9 E-07 1.1 E-06 3.2 E-08 1.9 E-07 1.1 E-06 3.2 E-08 1.9 E-07 1.1 E-06
Ru-106 1.4 E-06 6.8 E-06 3.1 E-05 1.4 E-06 6.8 E-06 3.1 E-05 1.4 E-06 6.8 E-06 3.1 E-05
Sr-90 6.2 E-07 3.7 E-06 2.2 E-05 6.2 E-07 3.7 E-06 2.2 E-05 6.2 E-07 3.7 E-06 2.2 E-05
Total 2.0 E-06 1.1 E-05 5.5 E-05 2.0 E-06 1.1 E-05 5.5 E-05 2.0 E-06 1.1 E-05 5.5 E-05
Fish
Cs-137 2.4 E-05 2.4 E-04 3.3 E-03 8.2 E-06 1.0 E-04 1.6 E-03 1.8 E-06 2.3 E-05 3.3 E-04
Ru-106 1.2 E-07 1.8 E-06 2.6 E-05 4.2 E-08 7.1 E-07 9.0 E-06 7.7 E-09 1.6 E-07 2.7 E-06
Sr-90 1.6 E-06 1.6 E-05 2.5 E-04 5.2 E-07 6.6 E-06 1.2 E-04 1.2 E-07 1.4 E-06 3.1 E-05
Co-60 2.6 E-08 4.7 E-07 8.8 E-06 8.7 E-09 2.0 E-07 4.4 E-06 2.1 E-09 4.3 E-08 1.0 E-06
Total 2.6 E-05 2.6 E-04 3.6 E-03 8.7 E-06 1.1 E-04 1.8 E-03 1.9 E-06 2.5 E-05 3.7 E-04
External
Cs-137 3.4 E-06 1.6 E-O5 8.1 E-05 3.4 E-06 1.6 E-O5 8.1 E-05 3.4 E-06 1.6 E-O5 8.1 E-05
Ru-106 5.3 E-08 2.5 E-07 1.3 E-06 5.3 E-08 2.5 E-07 1.3 E-06 5.3 E-08 2.5 E-07 1.3 E-06
Sr-90 2.8 E-10 1.4 E-09 6.6 E-09 2.8 E-10 1.4 E-09 6.6 E-09 2.8 E-10 1.4 E-09 6.6 E-09
Co-60 1.5 E-06 7.1 E-06 3.5 E-05 1.5 E-06 7.1 E-06 3.5 E-05 1.5 E-06 7.1 E-06 3.5 E-05
Nb-95 3.1 E-09 1.6 E-08 1.0 E-07 3.1 E-09 1.6 E-08 1.0 E-07 3.1 E-09 1.6 E-08 1.0 E-07
Sr-95 3.5 E-08 1.8 E-07 9.0 E-07 3.5 E-08 1.8 E-07 9.0 E-07 3.5 E-08 1.8 E-07 9.0 E-07
Ce-144 8.5 E-09 4.1 E-08 2.1 E-07 8.5 E-09 4.1 E-08 2.1 E-07 8.5 E-09 4.1 E-08 2.1 E-07
Total 5.1 E-06 2.4 E-05 1.2 E-04 5.1 E-06 2.4 E-05 1.2 E-04 5.1 E-06 2.4 E-05 1.2 E-04
Summed Risk
Cs-137 2.7 E-05 2.6 E-04 3.4 E-03 1.2 E-05 1.2 E-04 1.7 E-03 5.3 E-06 4.0 E-05 4.2 E-04
Ru-106 1.6 E-06 8.8 E-06 5.8 E-05 1.5 E-06 7.7 E-06 4.2 E-05 1.5 E-06 7.2 E-06 3.5 E-05
Sr-90 2.2 E-06 2.0 E-05 2.7 E-04 1.1 E-06 1.0 E-05 1.5 E-04 7.4 E-O7 5.1 E-06 5.4 E-05
Co-60 1.5 E-06 7.6 E-06 4.4 E-05 1.5 E-06 7.3 E-06 4.0 E-05 1.5 E-06 7.1 E-06 3.6 E-05
Nb-95 3.1 E-09 1.6 E-08 1.0 E-07 3.1 E-09 1.6 E-08 1.0 E-07 3.1 E-09 1.6 E-08 1.0 E-07
Sr-95 3.5 E-08 1.8 E-07 9.0 E-07 3.5 E-08 1.8 E-07 9.0 E-07 3.5 E-08 1.8 E-07 9.0 E-07
Ce-144 8.5 E-09 4.1 E-08 2.1 E-07 8.5 E-09 4.1 E-08 2.1 E-07 8.5 E-09 4.1 E-08 2.1 E-07
Total Summed Risk 3.3 E-05 3.0 E-04 3.8 E-03 1.6 E-05 1.4 E-04 1.9 E-03 9.0 E-06 5.9 E-05 5.4 E-04
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Appendix 14A: Compilation of Data Available for the Special Scenarios

14A.1 Contaminated Fish From White Oak Lake

Table14A.1  Concentration of **’Cs measured in bluegill collected from White Oak Lake.

Number of  *Cs Concentration in

Samples Bgkg™ Date Reference
115 713 +48°% 1969-1970 Auerbachetd., 1971
5 1410+ 315° 1966 Auerbach et al., 1966
186 1480+ 563° 1969 Kolehmainen & Nelson, 1969
20 1470 + 563° 1969 Kolehmainen & Nelson, 1969
6 2000+ 0.7° 1987 Loar et d., 1994a
4 2780+ 778° 1988 Loar et d., 1994b
10 333+ 78° 1987 Loar et d., 1992b
9 3000 + 1190° 1986 Loar et d., 1992b
(range 2110-6000)
4 341+26 1992 Loar et d., 1992b
4 744 + 1150° 194 Peterson et a., 1994

a = two standard errors
b = one standard error
¢ = standard deviation
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Table14.2  Concentrationsof **'Cs, ®°Co, and **Sr measured in largemouith bass collected from

White Oak Lake.
Number of Bics ®Co O
Samples Concentrationin ~ Concentration  Concentration Date Reference
Bgkg™ inBgkg™ inBgkg™
5 1300+ 296 230+ 22 1330+ 281 1966 Auerbach et al.,
1966
6 1960 + 485 1969 Kolehmainen &
Nelson, 1969
13 3020 + 1450 1985 Blaylock, personal
communication
10 963 £ 852 2+15 230+ 119 1987 Loar et d., 1992b
6 485 +41 159 1991 Ashwood et al.,
1993
8 452 + 32 1992 Ashwood et al.,
1993
14A.2 Contaminated Deer on the Oak Ridge Reservation

The firg road-killed white-tail deer (Odocoileus virginianus) was recorded by the Environmenta
Sciences Divison in 1969 (Story and Kitchings, 1979). Flynn (1976) estimated that the deer population
in the study area in 1974 - 1975 was one deer per 50 hectares (1 hectare = 124 acres), with atota
deer herd of not more than 250 animals at the end of 1975.

Because aimost no naturd deer predators existed in the region, the deer population started to increase
rgpidly, and remova attempts by the Tennessee Wildlife Resources Agency (TWRA) were
unsuccessful. From October 1969 through December 1977, 126 deer were killed or reported hit by
vehicles on resarvation roads. By 1985, the number of deer-vehicle collisons per year had reached
271. In an effort to reduce the growing number of deer-vehicle collisons, controlled public deer hunting
on portions of the Oak Ridge Resarvaion was initiated in 1985 (Martin Marietta Energy Systems,
1986). Each deer taken during the controlled hunts is evauated for radioactivity a a dheck-in dation
usng a whole-body scanner. The data considered in the present andys's come from a compilation of
samples from deer taken during hunts (Tables 12A.3 and 12A .4; Scolfidd, 1996). If levels of *Sr
measured more than 740 Bq kg® or if concentrations of *¥'Cs measured more than 185 Bq kg*, the
deer was confiscated, and the hunter was given another deer permit. From 1985 until 1995, atotdl of
5885 deer carcasses from the Oak Ridge Reservation were scanned for radioactivity. Of the total deer
killed, 147 deer (2.5%) were confiscated due to a high concentration of either °Sr or **'Cs. In addition
to tissue sampling of confiscated deer, samples of muscle, liver, and bone were taken randomly from
non-confiscated deer, and dl samples were further andyzed in the laboratory.



Table 14A.3: Concentrations of **’Csin Deer from the Oak Ridge Reservation, 1990-1994

DRAFT
Cs-137 Field and Laboratory Results - 1994 **Data correction as per N. Tead
Deer Cs-137 Field Cs-137 Lab. Results
No. Tissue Conc. MuscleConc. | Std Error Liver Conc. Std Error
(nCilo) (Roo) (Roo) ) (Raln) )
7 0.06 2.22E-03 3.10E-02 2.00E-03 5.60E-03 1.40E-0:
8 121 4.48E-02 1.10E-02 2.00E-0
9 0.05 1.85E-03 5.10E-03 1.60E-0:
35 0.13 4.81E-03 7.50E-03 1.80E-0:
77 -0.16 -5.93E-03 1.80E-03 1.20E-0:
92 0.45 1.67E-02 5.20E-03 1.80E-0: 6.00E-03 0.00E+
100 0.55 2.04E-02 8.00E-03 0.00E+
102 0.75 2.78E-02 1.40E-02 2.00E-0
110 153 5.67E-02 3.30E-02 3.00E-0
117 -0.22 -8.15E-03 2.80E-03 1.50E-0:
120 -0.24 -8.89E-03 3.40E-03 1.20E-0:
139 -0.01 -3.70E-04 3.90E-03 1.90E-0:
143 0.14 5.19E-03 3.30E-03 1.60E-0:
145 0.07 2.59E-03 6.30E-03 1.60E-8§| 1.70E-03 1.50E-0:
147 -0.04 -1.48E-03 8.00E-04 0.00E+ 1.30E-03 1.50E-0:
157 0.4 1.48E-02 7.20E-01 5.80E-01 3.70E-02 4.00E-0:
174 0.14 5.19E-03 1.50E-01 2.00E-02 4.40E-02 6.00E-0
175 0.16 5.93E-03 1.00E-02 1.00E-02 3.30E-02 6.00E-0
181 0.21 7.78E-03 1.10E-01 1.00E-02 3.50E-02 6.00E-0
220 0.04 1.48E-03 9.90E-02 1.42E-02 3.00E-02 5.00E-0
231 0.17 6.30E-03 4.40E-03 2.60E-0 3.60E-03 1.90E-0:
247 0.34 1.26E-02 z| 4.60E-02 6.00E-0
248* 041 1.52E-02 2.80E-02 3.00E-0 4.90E-03 1.60E-0:
253 0.01 3.70E-04
283* 17.3 6.41E-01 9.80E-01 2.00E-02
289* 0.04 1.48E-03 3.00E-04 2.90E-0 8.00E-03 1.52E-02
291* 0.52 1.93E-02 7.00E-03 1.90E-0: 8.00E-03 0.00E+
308 0.33 1.22E-02 3.40E-02 3.00E-0
319 1.98 7.33E-02 3.70E-02 6.00E-0
341 114 4.22E-02 3.60E-02 8.50E-02
347 172 6.37E-02 3.30E-02 5.00E-0
353 0.54 2.00E-02 4.00E-02 5.20E-0
388 0.11 4.07E-03 4.30E-02 6.00E-0
405 0.89 3.30E-02 6.00E-02 6.00E-0 3.00E-02 5.00E-0
406 0.85 3.15E-02 1.00E-01 1.50E-01 2.80E-02 4.40E-02
409* ** 740 2.74E+01 4.30E+01 1.00E+ 3.20E+01 2.00E-0
412 0.23 8.52E-03 2.00E-02 0.00E+
418 0.62 2.30E-02 3.30E-03 1.70E-0:
429* 0.38 1.41E-02 2.70E-03 2.50E-0 4.20E-03 3.90E-0
435 0.49 1.81E-02 9.00E-03 0.00E+
441* 0.31 1.15E-02 3.60E-03 2.80E-0
451 0.04 1.48E-03 1.40E-03 1.60E-0:
479 0.28 1.04E-02 4.80E-03 3.00E-0
491 0.04 1.48E-03 1.80E-03 3.30E-0
* Denotes the animal has been retained. Bkgl (Liver) 3.70E-02 5.00E-03
Conversion Factors: 1Bq = 27 pCi; 1 Ci = 3.70E+10 Bq. Bkg2 (Liver) 4.30E-02 4.00E-03
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Table 14A.3: Concentrations of **’Csin Deer from the Oak Ridge Reservation, 1990-1994

Cs-137 Field and Laboratory Results - 1993 DRAFT
Deer Cs-137 |Field Cs-137 Lab. Results
No. Tissue |Conc. Muscle Conc.| Std Error Liver Conc. Error
(pCi/q) (Ba/q) (Ba/a) (1) (Ba/q) ()
2 0.36 1.33E-02 2.70E-03 1.80E-0:
6 0.21 7.78E-03
13 0.31 1.15E-02 4.90E-03 2.50E-0
21* 0.43 1.59E-02
33 0.35 1.30E-02 3.10E-03 2.50E-0
73 1.00 3.70E-02
75* 1.00 3.70E-02 6.40E-03 4.90E-03 -1.20E-03 6.80E-0
81 0.72 2.67E-02 9.70E-03 4.50E-0:
99 0.21 7.78E-03 5.00E-03 2.90E-0
102 0.16 5.93E-03 7.60E-03 4.60E-0:
122 0.08 2.96E-03 1.00E-04 2.60E-0
123* 0.36 1.33E-02 1.10E-02 3.00E-03 3.90E-03 3.50E-0
163 0.00 0.00E+00 1.90E-03 4.10E-0.
200 -0.28 -1.04E-02 -4.00E-04 3.50E-0
215 0.30 1.11E-02 9.00E-04 2.70E-0
227 0.27 1.00E-02 2.80E-03 5.30E-0
261* -0.10 -3.70E-03 6.10E-03 2.80E-03 -4.00E-04 2.40E-0
268 -0.02 -7.41E-04 -8.00E-04 3.50E-0
273 0.26 9.63E-03 4.20E-03 5.10E-0
278* -0.01 -3.70E-04 6.20E-03 2.80E-03 2.60E-03 1.50E-0:
300 0.13 4.81E-03 2.50E-03 2.40E-0
315 0.16 5.93E-03 4.00E-03 5.90E-0
317* 0.07 2.59E-03 2.50E-03 3.20E-0 5.00E-04 2.60E-0
333 0.39 1.44E-02 z| 2.60E-03 2.00E-0
340* 0.17 6.30E-03 2.40E-03 3.20E-0 -2.00E-04 2.60E-0
344 0.14 5.19E-03
385 0.27 1.00E-02 1.40E-03 2.60E-0
* Denotes the animal has been retained. No Background Readings
Conversion Factors: 1Bq = 27 pCi; 1 Ci = 3.70E+10 Bq. |:| Standard error value is greater than anal

Laboratory Results were converted from Bg/Kg to Bg/g.
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Table 14A.3: Concentrations of **’Csin Deer from the Oak Ridge Reservation, 1990-1994

Cs-137 Field and Laboratory Results - 1992 DRAFT
Deer Cs-137 [Field Cs-137 Lab. Results
No. Tissue |Conc. Muscle Conc.| Std Error Liver Conc. Error
(pCi/q) (Ba/q) (pCi/q) (+-) (pCi/q) (+-)
49C 0.22 8.15E-03 No Data No Data
58C 0.17 6.30E-03 No Data No Data
64C 0.57 2.11E-02 No Data No Data
68C 0.19 7.04E-03 No Data No Data
127C 0.40 1.48E-02 No Data No Data
134C 0.35 1.30E-02 No Data No Data
158 0.11 4.07E-03 No Data No Data
166 0.46 1.70E-02 No Data No Data
177 -0.14 -5.19E-03 No Data No Data
198C 0.34 1.26E-02 No Data No Data
229 0.12 4.44E-03 No Data No Data
230C 0.21 7.78E-03 No Data No Data
245C 0.24 8.89E-03 No Data No Data
246C 0.03 1.11E-03 No Data No Data
270 0.24 8.89E-03 No Data No Data
277C 0.43 1.59E-02 No Data No Data
281C 0.25 9.26E-03 No Data No Data
288 0.22 8.15E-03 No Data No Data
294 0.44 1.63E-02 No Data No Data
297 0.04 1.48E-03 No Data No Data
311 0.18 6.67E-03 No Data No Data
361 0.26 9.63E-03 No Data No Data
362 0.32 1.19E-02 No Data No Data
368 0.42 1.56E-02 No Data No Data
370 -0.21 -7.78E-03 No Data No Data

"C" Denotes the animal has been retained.
Conversion Factors: 1Bq = 27 pCi; 1 Ci = 3.70E+10 Bq.
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Table 14A.3: Concentrations of **’Csin Deer from the Oak Ridge Reservation, 1990-1994

Cs-137 Field and Laboratory Results - 1991 DRAFT

Deer Cs-137 [Field Cs-137 Lab. Results

No. Tissue [Conc. Muscle Conc.| Std Error Liver Conc.

(pCi/a) (Ba/a) (pCi/q) (+-) (pCi/a)

1 -0.05 -1.85E-03 -7.00E+00

7 0.03 1.11E-03 3.90E+00

8C 0.19 7.04E-03 7.70E+00 4.50E+00| 4,50E+00

10 0.06 2.22E-03 7.10E+00

13 0.12 4.44E-03 9.50E+00

18 0.03 1.11E-03 3.00E-01

35 0.42 1.56E-02 3.90E+00

53 0 0.00E+00 5.00E+00 1.60E+01]

59 0.30 1.11E-02 5.00E-01 9.50E+88|

63C 0.93 3.44E-02 2.70E+00 3.10E+ -2.00E+00 1.60E+01]

64 -0.22 -8.15E-03 -1.00E+00 1.70E+01

88 -0.10 -3.70E-03 -1.00E+00 1.00E+01
103 0.36 1.33E-02 -4.00E+00 1.50E+01
134 0.02 7.41E-04 4.20E+00 6.00E+88|
136 -0.07 -2.50E-03 1.80E+00 7.80E+
140 0.11 4.07E-03 4.10E+00 5.80E+00|

"C" Denotes the animal has been retained.
Conversion Factors: 1Bq = 27 pCi; 1 Ci = 3.70E+10 Bq.
|:| Standard error value is greater than anayte reading.
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Table 14A.3: Concentrations of **’Csin Deer from the Oak Ridge Reservation, 1990-1994

Cs-137 Field and Laboratory Results - 1990 DRAFT
Deer Cs-137 [Field Cs-137 Lab. Results
No. Tissue |Conc. Muscle Conc.| Std Error Liver Conc. Error
(pCi/q) (Ba/q) (pCi/q) (+-) (pCi/q) (+-)
10 -0.07 -2.59E-03 No Data No Data
15 0.03 1.11E-03 No Data No Data
17 0.21 7.78E-03 No Data No Data
20 0.27 1.00E-02 No Data No Data
30 0.06 2.22E-03 No Data No Data
31 0.24 8.89E-03 No Data No Data
32 0.03 1.11E-03 No Data No Data
40 -0.27 -1.00E-02 No Data No Data
50 -0.01 -3.70E-04 No Data No Data
59 0.40 1.48E-02 No Data No Data
60 0.24 8.89E-03 No Data No Data
65 -0.07 -2.59E-03 No Data No Data
70 0.23 8.52E-03 No Data No Data
80 0.40 1.48E-02 No Data No Data
90 0.45 1.67E-02 No Data No Data
95 0.28 1.04E-02 No Data No Data
100 0.30 1.11E-02 No Data No Data
101 0.21 7.78E-03 No Data No Data
103 -0.09 -3.33E-03 No Data No Data
109 0.10 3.70E-03 No Data No Data
110 0.33 1.22E-02 No Data No Data
120 0.76 2.81E-02 No Data No Data
123 0.32 1.19E-02 No Data No Data
130 0.40 1.48E-02 No Data No Data
132 0.29 1.07E-02 No Data No Data
134 0.30 1.11E-02 No Data No Data
140 0.13 4.81E-03 No Data No Data
141 0.1 3.70E-03 No Data No Data
143 0 0.00E+00 No Data No Data
144 0.08 2.96E-03 No Data No Data
163C -0.29 -1.07E-02 5.94E-02 2.70E-02 -1.00E-02 1.30E-01
189C -0.08 -2.96E-03 1.40E-01 4.32E-02 5.40E-02 3.24E-02
277C -0.17 -6.30E-03 4.59E-01 5.40E-02 -9.99E-02 1.05E-01

"C" Denotes the animal has been retained.
|:| Standard error value is greater than anayte reading.
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Table 14A.4: Concentrations of *°Sr in Deer from the Oak Ridge Reservation in 1993 and 1994

APPENDIX 14A

Deer Sr-90 Concentration Muscleto Bone Ratio - 1993

DRAFT

Deer Sr-90 Laboratory Results Muscle/Bone [Muscle Used
No. Muscle Conc Liver Conc Bone Conc Ratio Comment
(By/Kg) (Ba/Kg) (Bg/Kg) (m/b or I/b)
2 2.90E+01 5.60E+02 5.18E-02 Livers*
6 3.50E+01 8.00E+01 4.38E-01 Livers*
13 2.90E+01 9.00E+01 3.22E-01 Livers*
21* None Availab|None Availabl]  1.20E+03 None Available
33 3.10E+01 2.70E+02 1.15E-01 Liver
73 Missing Data| Missing Datal Missing Data| None Available
75¢ 470E+01| 1.00E+01| 1.20E+03 3.92E-02 Muscle**
81 -2.00E+00 3.00E+01 -6.67E-02 Livers*
99 -2.90E+01| -3.00E+01 9.67E-01 Livers*
102 -7.00E+00 3.60E+02 -1.94E-02 Livert*
122 -3.30E+01 9.00E+01 -3.67E-01 Livers*
123* -1.00E+01| -1.60E+01 2.30E+03 -4.35E-03 Muscle**
163 -1.30E+01| -9.00E+01 1.44E-01 Livers*
200 1.10E+01 1.70E+01 6.47E-01 Liver**
215 4.00E+00|  2.70E+02 1.48E-02 Liver**
227 1.80E+01 7.00E+01 2.57E-01 Livers*
261* -5.00E+00( -1.80E+01 9.70E+02 -5.15E-03 Muscle**
268 -2.60E+01| -4.00E+01 6.50E-01 Livert*
273 -5.00E+00 3.50E+02 -1.43E-02 Livers*
278* -6.00E+01 3.50E+01 1.40E+03 -4.29E-02 Muscle**
300 -3.20E+01[None Available None Available
315 8.00E+00|  4.00E+01 2.00E-01 Liver**
317+ 3.00E+00| -4.50E+01| 2.50E+03 1.20E-03 Muscle**
333 -2.00E+01None Available None Available
340* 8.30E+01| -2.00E+00 1.10E+03 7.55E-02 Muscle**
344 None AvailablfNone Availabl 6.00E+02 None Available
385 -2.10E+01 1.00E+02 -2.10E-01 Livers*
*Confiscated **Datais < std error reading.
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Table 14A.4: Concentrations of *°Sr in Deer from the Oak Ridge Reservation in 1993 and 1994

APPENDIX 14A

Deer Sr-90 Concentration Muscleto Bone Ratio - 1994

DRAFT

Deer Sr-90 Laboratory Results Muscle/Bone |Muscle Used
No. Muscle Cond Liver Conc | Bone Conc Ratio Comment
(Bd/g) (Bd/g) (Bd/g) (m/b or I/b)
7 4.80E-02 1.30E-01 3.69E-01
8 2.70E-02 9.90E-02 2.73E-01 Liver
9 3.50E-02 9.70E-02 3.61E-01 Liver
35 1.90E-02 1.50E-01 1.27E-01 Liver
77 3.10E-02 8.20E-02 3.78E-01 Liver
92 1.50E-02 1.50E-02 1.10E-01 1.36E-01
100 2.70E-02 1.10E-01 2.45E-01
102 4.90E-02 1.30E+00 3.77E-02 Liver
110 3.90E-02 8.20E-02 4.76E-01
117 3.70E-02 3.80E-02 9.74E-01 Livert*
120 3.30E-02 3.20E-02 1.03E+00 Livers*
139 3.10E-02| -1.90E-02 -1.63E+00 Livers*
143 3.00E-02 2.30E-02 1.30E+00 Livers*
145 2.80E-02 2.70E-02 1.20E-01 2.33E-01
147 1.70E-02 2.20E-02 1.20E-01 1.42E-01
157 8.80E-01 2.90E-02 9.40E-02 9.36E+00
174 8.10E-02 4.40E-02 1.10E-01 7.36E-01
175 2.70E-02 2.80E-02 1.40E-01 1.93E-01
181 6.10E-02 2.00E-02 1.20E-01 1.67E-01 Liver
220 8.30E-03 1.10E-02 1.00E-01 8.30E-02
231* 3.90E-02 2.80E-02|  1.20E+00 3.25E-02
247 2.60E-02 1.90E-01 1.37E-01 Liver
248* 4.70E-02 2.30E-02| 1.10E+01 4.27E-03
253 None AvailablfNone Availabl 1.80E-01 None Available
283* 5.20E-02 1.50E+01 3.47E-03
289* 5.50E-02 1.70E-02 2.50E+00 2.20E-02
291* 5.70E-02 5.40E-02|  5.30E+00 1.08E-02

Continued on next page
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Table 14A.4: Concentrations of *°Sr in Deer from the Oak Ridge Reservation in 1993 and 1994

Deer Sr-90 Laboratory Results Muscle/Bone |Muscle Used
No. Muscle Cond Liver Conc | Bone Conc Ratio Comment
(Bd/g) (Bd/g) (By/g) (m/boor I/b)
308 3.90E-02 1.90E-01 2.05E-01 Liver
319 2.80E-02 1.80E-01 1.56E-01 Livers*
341 1.30E-02 1.70E-01 7.65E-02 Liver**
347 4.70E-02 9.80E-02 4.80E-01 Liver
353 None Availabl 2.20E-02 None Available
388 3.20E-02 7.60E-02 4.21E-01
405 4.30E-02 2.40E-02 5.10E-02 8.43E-01
406 1.30E-02 2.40E-02 1.50E-01 8.67E-02 Muscle**
409* 3.80E-01 1.10E-01 2.20E+01 1.73E-02
412 3.50E-02 7.50E-02 4.67E-01 Livers*
418 8.40E-02 1.70E-01 4.94E-01
429* 5.10E-02 1.80E-02| 1.70E+00 3.00E-02
435 2.20E-02 6.30E-02 3.49E-01 Livers*
441* 3.90E-02 2.30E+00 1.70E-02 Muscle* *
451 4.10E-02 2.10E-01 1.95E-01 Liver
479 1.90E-02 1.60E-01 1.19E-01 Muscle**
491 5.90E-02 3.80E-01 1.55E-01
Ba/g Bgkg
Average 8.81E-02 8.81E+01

*Confiscated Deer
**Datais < std error reading.
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13A.3 Contaminated Waterfowl On White Oak Lake and the Oak Ridge Reservation

Populations of waterfowl found on White Oak Lake can vary from fewer than 10 to over 500
depending on the season. Mogt are transent, spending only a few weeks on the lake during seasond
migration. However, some northern migrant waterfowl take up residence during the winter months and
use the lake as a source d food. These birds usudly have the highest body burden of radionuclides
(Krumholz, 1954). Krumholz found that the radioactivity of the muscle tissue of 19 waterfowl that fed
primarily on White Oak Lake was approximately 35 times gregter than radioactivity found in 30 migrant
waterfowl that used the lake only as a temporary sanctuary. Severd sets of data were found to help
evauate radionuclide concentrations in waterfowl that used water areas on the Oak Ridge Reservation
for a food source. More than one study was done on each of three speciess mdlards (Anas
platyr hynehos), Canada geese (Branta canadensis) and American coots (Fulica americana).

One of the reasons cited for the draining of White Oak Lake in 1955 was to diminate the use of the
lake by waterfowl (Lee and Auerbach, 1959). In 1989, afield experiment was conducted to determine
the accumulation of radionuclides in ducks that feed primarily at White Oak Lake (Waters, 1990). A
group of wing-pinioned domestic malard ducks was released on White Oak Lake in May 1989, and
another group was released in October 1989. In the group of malards released in May, the
concentration of **’Csincreased from undetectable at the beginning of the experiment to 352 Bq kg in
the breast tissue after 77 days. In the group of mallards released to White Oak Lake in October, the
highest observed concentration of **’Csin the breast tissue was 278 Bq kg after 61 days.

In the early years of the Oak Ridge Reservation, the Canada goose population was minima. However,
since 1989, the Canada goose has become established as a resident population in Oak Ridge and East
Tennessee. The population has increased rapidly to the point that the geese are considered a nuisance.
Geese are grazers, feeding mostly on terrestrid vegetation. Mogt of the resdent geese use smdl lakes or
pond areas as secure places to spend the night. Over a hundred geese have been observed spending
the night on White Oak Lake and then flying off during the day to feeding areas. Because they feed
elsawhere, these geese do not accumulate high concentrations of radionuclides from White Oak Lake.
In areas such as White Oak Lake only one or two pairs of geese nest at a time because of the limited
terrestrid feeding area near the lake, but these geese are more likely to accumulate high concentrations
of radionuclides.
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Table14A.5 Concentrationsof ~ Csand *°Co in malard ducks from White Oak Lake.
Sample Tissue 137¢cg 60co
Sze Sampled concentration ~ concentration in Year Reference
inBqkg™ Bgkg™
7 breast 140+ 29 1987 Loar et al.,
1992b
Liver 59 +27 9 (1 duck) Loaretd.,
1901
2 Breast 244 + 14 1988-1989 Loar et al.,
1901
1 Breast 167 63 1989-1990 Loar et al.,
1901
1 Liver 170 37
1 Breast 356 1988 Loaretal.,
1901
12 Breast 278 1988 Loaretal.,
1901
177 day experiment.
2 61 day experiment.
. 137 . . .
Table14A.6 Concentrationsof ~ Cs and ®Co in American coots from White Oak Lake.
Sample Tissue 1375 60co
Sze Sampled concentration  concentration in Year Reference
inBgkg* Bgkg™
3 breast 626+ 107 1987 Loaretadl.,
19%4a
liver 333
1 breast 252 37 Loar et al.,

1992a
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Table14A.7 Concentrationsof **’Csand ®Co in Canada geese from the Oak Ridge Reservation.

137

60

Sample Tissue Co
Sze Sampled concentration  concentration in Location Reference
inBqkg™ Bgkg™
5 breast 1189 WOL Waters, 1990
liver 630
2 breast 150,000 WOL Loaretal.,
1994b
liver 15,000
breast 110,000
liver 24,000
6 breast 100 Sewage Waters, 1990
Pond
2 breast none detected WOL Waters, 1990
5 breast 1190+667 WOL Loaretal.,
1994a
6 liver 630+170
M breast 14+3 149+ 3 WOL Loaretal.,
1991
liver 13+3 2718+ 85 HFIR Pond
F breasts 13+3 45+4 HFIR Pond
J leg 2717 319+ 16 HFIR Pond
liver 4940+ 83 HFIR Pond
J leg 26+11 481+ 22 HFIR Pond
liver 5060 + 65 HFIR Pond
J leg 319+ 12 HFIR Pond
J leg 46+ 6 153+ 0.17 HFIR Pond
liver 4150+ 93 HFIR Pond
1 breast 122 WOL Loaretal.,
1991
liver 74
3 breast 15 WOL Loaretal.,
1992a
2 breast 160 WOL Ashwood et
a., 1993
liver 89
10 breast 11+04 WOL Ashwood et

a., 1994
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