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The 70-year dose commitment computations for the “maximum
individual, nearect resident and population groups" and the
80-km (50 mile) population have been prepared and are included
in the dose evaluation section of this report. Three modes
of exposure were considered in the calculations of the 70-year
dose commitment: (1) chronic inhalation of radicactive mixture
using an atmospheric diffusion model; (2) chronic ingestion of
a radioactive mixture tnm?h terrestrial and (3) aquatic
pathways. (See pages 50, 51, 52, 53, 54, 55, Tables 25, 26,
27, 28, 29, 30).

The whole body dose commitment for tre "maximum individual"
during CY 1983, was calculated to be 10.06 mrem. This estimate
includes the external radiation exposure in excess of that
received from normal background levels as well as contributions
from airborne and aquatic recreation pathways. A discussion of
how the dose commitment for maximum individual was calculated is
given in the Text on page 23.

The maximum organ dnse commitment received by the maximum irdi-
vidual from all pathway was 0.059 mrem/yr to the skin from
Krypton-85. These du.es can be compared with the standards
gfven in DOE Order 5481.1 Chapter XI of 500 mrem/yr for the
whole body and 3000 mrem/yr for the bone marrow. (See pages
37, 38, 50, Tables 12, 13, 25).

Afrborne emissions from the West Jefferson nuclear site resuited
in a whole body dose commitment to the population within B0-km

(50 mile) radius of the nuclear site of about 1.3 x 104 person-
rem. Ligyid effluents during 1983 contributed approximately

6.6 x 10°¢ person-rem to the total population gose. This estimate
may be compared with the approximate 2.04 x 107 person rem/yr
received annually from natural background radiation., (See pages
54, 55, Tables 29, 10).

The average "fence-post" exposure as measured by "LD stations
during 1983, was 10,0 mrem/yr (0.001 mrem/hr) above background
at a location just outside the security fence on the east side
of the JN-1 Hot Cell Facility. Radiation from the Hot Cell
radfoactive waste handling facilities was primarily responsible
for the slight increa.e in background radfation levels. (See
page 38, Table 13,) A discussion of how the average "fence
post” exposure was obtained is given in the text on page 23.

Reieases of low-level concentrations of radiocactivity to the
Columbus municipal sewerage system from the Buflding J (U-235
Processing Facility) were less than 2.6% of the concentration
?Mdc for discharges of mixtires into sanitary sewerage systems,
See page 39, Taple 14,)













months of June, July, and August being 73.39F. Temperatures of 90%F or
above are expected for about 15 days during these months. The mean for
the months of December, January, and February is 31.20F, The number of
days per year with temperatures below 129F and below 0°F are 122 and 4,
respectively. Precipitation is distributed fairly quoml¥ during the
vear although 60% falls during the spring-summer seasons. The annual
menthly average rainfall is about 3.5 inches and the greatest recorded
rainfall for any 24 hour period was 3.87 inches in July of 1947,

Changeable wind directions are characteristic of the region due to the
fncursion of maritime tropical air masses from the Gulf of Mexico and
outbreaks of continental polar air masses from Canada. Warm afr mass
inversion 1s most common during the later spring and summer and frequently
results in frontal showers and thundershowers. Tropical air mass thunder-
storms are also common during the summer and are frequently accompanied
by high winds. Additionally, 1t is not uncommon for hot air mass thunder-
storm development to be sufficiently strong to spawn tornado activity.
Cold fronts that invade the regfon, principally during the late fall,
winter, and early spring also bring showers and thunderstorms,

During the late spring fast moving cold fronts, with large temperature
discontinuities ahead of and behind the fruntal surface, travel through
the regfon and are often ac.ompanied by thunderstorms and frequently by
torradic activity, Of the 567 tornadoes recordes within 144 miles of
the BM{ Facilities during the period 1950-1975, one hundred sixty-three
have occurred in the month of April,

The regional climatological data gathered by the National Weather Service
at Port Columbus, seven miles east-northeast of the King Avenue Facility,
is generally representative of the local climatological conditions at

the Columbus Site. A local me'3orology station is maintained at the west
Jefferson Site. The data collected the local station are used for
long-term comparison with the Port Columbus data. Table 32 summarizes the
windspeed and direction at the West Jefferson Site for 1983,

Geology

The arra nt of geological strata in the Ml Facilities area consists

of glacial t111 and outwash with formations of clay, sands, and gravel.

The sands and gravel of the outwash are found in scattered, thin, dis-
continuous lenses within the ti1)] which is composed of unstratified clay
containing fragments of rock, The unglaciated basement formations in the

West Jefferson area, at depths of from about 80 to 100 feet, consist of

nearly horizontal beds of limestone, dolomite and shale several hundreds of
feet thick, Surface soils consist of satches and mixtures of: Brookston 511ty
Clay Loam, Crosby Si1t Loam, Lewisburg 511t Loam, Celina Sil1t Loam and Miamian
Si1t Loam. The greatest portion of the surface soils fs represented by the







Test borings carried sut in 1970 for an addition to the Mot Laboretory
reaffirmed the geology described above. Only fsolated pockets of water
were encountered dur ing that boring and foundation-piling excavation
operations. These pockets were readily pumped cut and remained dry,
which indicated that thare is no intercornection of the pockets with the
lake.

Flood hydrology calculation for the lake indicated a capacity of releasing
water that was about three times the inflow rate measured during the
January 1959 floods. [t can be concluded that the lake has not adversely
affected the hydrology of the area.

B1g Dardby Creek accounts for the principal surface water flow. Normal
flow at the ocrmma“u! station, the only continuous mweto!

on Darby Creek, 40.46 river miles south of the West Jefferson Factliity,
m cubic feet per second (cfs).

Background Radiological Characteristics

Based on seroradioactivity measurements of the region including the GM!
facilities, it is estimated cn" ,M natural terrestial background for ares
surrounding BMI 1s 60 mrm/yeari 1) This number 15 equal to the average
natural terrestrial background fo- the U.S. The cosmic background for the
State of Ohfo {s averaged to be 50 mrem/year, comp_red to a U.5. average
of 45 mrem/year. The estimate for natural whole-body fnternal background
is cm“or" P be 25 mrem/year for the U.S with only minor regional
variations. | 12) Based on these figures, the total natural background
near the BMI facilfties fs estimated to be approximately 135 mrem/year,

4% compared with an average of 130 mrem/year for the U.S. as & whole,
Table 12 gfves the local external background radiation levels measured

at the Wes® Jefferson Site during 1983,

fagility Descriptions

The center of nuclear activities at the BMI King Avenue Site 1s the U-238
Processing Facility, located on the first floor of Building 3. [t 1§
the nuclear materials management point for all transactions involving
nuclear matarial at the King Avenue Site. Figure 7 shows the locatinm
of Building 3 in the King Avenue Site building complex.







The area 15 also the central gathering and kaging spot for low-level
~adioactive contaminated waste. The area also served as a receipt and
shipping, tulu" and measurement area for shipments of both source

materials and small quantities of unirradiated urenium which are to be,
:r have been, utilized on programs being performed at the BMI King Avenue
‘“!

The West Jefferson Site

As shown in Figure 4, there are four principal bulldings at the West
Jefferson Nuclear Sclences area: JN-1, the ¥at Laboratory; IN-2, the
Administrative N‘ld'u'; JN=3, a retired Resea: " Reactor; JN-4, the Mazardous
Material Lab (Retired Plutonium Laboratory). Each of these facilities is
described n the following paragraphs.

Mol Laboratory, JN-|

This laboratory, containing approximately 22,000 squarn feet of space, is
considered to be one of the most completely e uipped such Installaticns
dvatlable to the nuclear community. The Wot Laboratory is capable of
providing research and technical assistance in the areas of:

Power reactor fuel performance evaluations
Pressure vessel irradiation survelllance capsule
examinations and evaluations

Postirradiation examinations of nuclear matertals
and companents

Radiation source encapsulation, and

Physical and mechanical property studies of
frradiated materials and structures,

The Hot Laboratory consists of a Targe high call and connecting
pool capable of handling complete power reactor fus! assemblies, five
smaller cells, and supporting facilities. @ smaller calls are the
Aigh-level and low level cells, the two mechanical test cells, and a
segnented alpha gamma cell, The supporting facilities include aress for
cask handling, solid and )iquid-waste disposal, contamination control,
equipment decontamination, and other misce) laneous operations,

Aministrative Butlding, JN-3

This butlding was designed and constructed for use 4% 4 critical assembly
Taboratory. [t was used for critical experiments from 1957 through 1961,
Since the cessation of critical experiments, the facility has been used
for several nuclear nhud‘.:nucu including direct conversion concepts,
frradiation experiment as 1y, and special nuclear matarials nandling,
The operating |lcenss was tarminated in 1970,
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data for the prompt assessment of the environmental t, 1f any, (See
4). Particulate les of the effluent are collected from each
t stack. The nrmu ate samples are collected on two types of

filter paper, GVB-60 and T £ glass How The alr 13 sampled at

an average rate of 2.8 « 10% em'/min, tnnz are changed weekly,
which represents average sample volume of 288 .5

Analyses are on A nnns basis for al and 'nu beta
for stacks 00) through 004, 006, 012, on. e, resulty

reported represent total average annual Mrmm at the stack
cln At the site boundary as calculated stack sample data,
site boundary concentrations, reported in Tables | and 2, due to
the various exhaust stack mmm were caloulated by dividing the
individual stack concentration by 1ate atmospheric dilytion
factor (ADF) which fs obtained m- ol lawing aquation,

ADF * .!“ e l‘n

The annya! o 1¢ dispersion parameters were calculated uting the
Atr Quality Display Mode! computer program (yee Reference 6, Page 24).

The weighted average concentration of the alpha and beta mixture, emitted

from stacks 001 througn 004, 0.2, 006, 01), and 014 was less than 0.04%

g:.ro'm valum at the site boundary. The results are summarized tn
L

Based on routine monthly '-u analyims of in=line system charcoal
sampling cartridges fnstalled tn Stacks 001 and 002, no concentrat on o
todines 111 was found m the minimum table Timit, The air s
monitored ot 4 rate of 1.0 & 10° en'/min, 15 represents & weekly average
sample volume of 1.) » 10!

fn wa fghtad cmog"mmmm of krypton-48 releated from stacks 001,
002 and 01 was 0 of the R0 value at the site boundary, The concentra«

tions wars caleulated by using strip chart recorder data from the gasetus

monitors on exhaust Stacks 001, 002 and 013, The results are summarijed

tn Table 2. (There 15 o cmumu of BCG's 'n the appendix of this report.)

[dentification of radionuc)ides 1n the JN=| stack particulate emissions
from Stacks 001 through 004, 011, and 014 was made by monthly gamme
spectrometric analyses and uou;u radiochemistry analyses of weekly
stack atr sample F1itars composited over & dewsek period,  Gaows

8172 ¢ 1010 represents the naximum ground leve) concentration factor uied
in the caleulatian of the ADF at the site boundary and was obtained using
the Air Quality Diaplay Mode! compyter (o0 Raference 6), This
factor 14 modified based on the Individua! stack calume enplayed 'n the

eqeation
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inventory .~ radionuclide concentrations in tne leaching bed, emissions
should be “ue to very limited <'ution from the leach bed of contaminants
that were deliverad to the bed i+ ast years. Therefore, the alpha
activity is corsidered to be primarily uranium-238 and the gross beta
activity should contain only relatively 1. #g-1ived radionuclides.

Estimated Radiation Dose to the Public from Atmospheric Discharges

Calculation of Atmospheric Dispersion Parameters

In all cases on-site meteorological dat" were use” as input to compute
the annual average dispersion parameters for the site. Computer Code
DACRIN programed for localized applications, was used to generate the
required X/Q data for calculating dose to the maximum individual,
neares’ residence and population groups. Thus, annual average X/Q
values were developed for a series of concentric rings extending from
the site boundary out to a distance of 50 miles. (Refer to Figure 12.)
The ..nular rincs were broken down into sixteen sectors corresponding
to the normal wind rose pattern. (Refer to Figure 11.)

Computation of Maximum Irdividy.i Nearest Residence and Population
roup Doses

The annual radiation dose from gaseous and particulate radionuclides
discharged intc the atmosphere was computed for a person continuously
immersed in an infinite hemispnerical cloud containing the radionuclides.
Tables 2 and 3 1i1st stack concentrations used to estimate site boundary,
nearest residence and population group concentrations from the X/Q data
noted in the above paragraph. The radionuclide composition and concentration
of the atmospheric emissions was used to compute critical organ doses
assuming the more sensitive biological form (soluble or insoluble) was
present. Doses arising from the alpha activity emissions were based on
plutonium-239, liberated entirely as the insoluble oxide form. The annual
dose estimates obtained for the maximum individual, nearest resident, and
for population groups from both gaseous and particulate emissions are
summarized in Tables 20, 21, 22, 23, and 24.

The estimated off-site doses listed in the tables are very low compared to

the imun permissible exposures (MPE) which have been recowended by the
ICRP and other groups for the general pub’ic. The WPE vai.es recommended
for an individual are: bone - 3 rem/yr, Gl tract - 1.5 rem/y-~, whole body -
0.5 rem/yr, skin - 3 rem/yr, thyroid - 3 rem/yr, lung - 1.5 ~am/yr, and

kidney - 1.5 rem/yr. The recormended values fo~ a population 7roup are
one-third of these values. Therefore, from T:%“le 20 it may b. seen that

the largest fraction of MPE occurs to the skin end is 0.01% o the

recommended 1imits at the site boundary. In comvariscn, esporure of persons
to natural background radiation in the arez woul! be approximately 120 mrem/yr
as measured by TLD stations. Therefore, atmospheric emissions from the

site (Table 19) led to maximum estimated radiation doses which are approximately
0.24% of that expected from natural background.
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Radiation Dose from Drinking Water

Water from Big Darby Creek below the outfall is not used for drinking prior
to its confluence with the Scioto River according to the U.S. Geological
Survey; therefore, there will be negligible dose contribution from this
source.

Annual Radiation Dose from Eating Fish

There may be limited fishing in Battelle Lake and along Big Darby creek

but no estimate of the extent of this activity is available. Radiation dose
to man can occur from eating fish which have resided in water which contains
radionuclides from the liquid effluent. The concentration of an individual
radionuclide in the fish (,Ci/g dry wt.) is assumed to be directly related
to the concentration of the radionuclide in the water in which the fish reside
multiplied by a bioaccumulation factor. (8) Computer Code PABLM was used

to estimate doses from eating fish taken from Battelle Lake and Big Darby
Creek to the maximum individual, nearest resident, population groups and

the inteqrated 50-mile population. See Tables 21, 22, 23, 24 and 29.
Internal radiation doses were estimated on the basis of analytical data
given in Table 4 for water samples taken from liquid effluents discharged

to Darby (reek.

Comparison of the data in Table 21 for the maximum individual, show that
fish consumption is expected to be the dominant exposure pathway for
persons from liquid emissions at the Battelle West Jefferson Site. However,
individuals in this area would routinely be exposed to natural background
radiation at levels of about 120 mrem/yr. Therefore, maximum doses result-
ing from liquid emissions from the site should have been approximately
0.0002% of that produced by natural background.

70-Year Dose Commitment

Tables 25, 26, 27, 28, 29 and 30 of this report provide estimated 70-year
dose commitments to the maximum individual, nearest resident, population
groups and the 30-kilometer population 7rom one-year of exposure. Also
given for terrestrial and aquatic pathway exposures, is the estimated
70-year accumulated dose to the maximum individual (and the 80-kilometer
population from 70-years of continuous exposure to the residual environ-
mental contamination left by the one-year release. The radionuclide
composition of effluents reported for 1983 is shown in Table 19. Since
these quantities of radionuclides, when dispersed in large volumes of
air and water, were generally undetectable in the off-site environment,
dose models (References 9 and 10) were employed to assess the resulting
radiological dose impact. Code DACRIN was used to estimate doses “rom
chronic inhalation of a radioactive mixture using an atmospheric
diffusion modei. Code PABLM was used to estimate doses from the chronic
ingestion of a radiocactive mixture through terrestrial and aquatic
pathways.













TABLE 1. POPULATION DISTRIBUTION WITHIN
10 MILE RADIUS FROM SITE

Distance Radius Population
1,500 feet 0
2,500 feet 4
1 mile 700
2 miles 3,500
S miles 10,700

10 miles 116,330




ABL | UMMARY OF ATMOSPHERIC RADIOACTIVE EM [ON WEST JEFFERSON SITE
| 7
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) ite boundary ncentrations slculated from stack concentration data using annual atmospheri lispersion parameter
ylcul i using the Air Quality Display Model (oee Reterence Page i) computer program
i 1 o 1
RLG nixed alpha and beta activity, 2 x 107 ' uCi/ml; Kr x | Ci/ml

Kr mcentratior slculated by evaluation of data on strip chart recorde ysed with gaseous stack monitor




TABLE 3. GAMMA EMITTING RADIONUCLIDES lDENTl:;gg IN THE JN-1 (HOT LAB) STACK EMISSIONS
cY
10-¢
Stack Composite  Volume Sita (c) Percent of (d)
(a) Location Stack (b) 1010 Activity, MOL, Range, Stack, Boundary, RCG at
Species Figure 4 Samples liters/yr uCi/yr 10715 wCizm) 1075 uCi/ml 10715 uCi/ml 10-'Y uCi/ml  Site Boundary
60, 002 12 1n.70 0.66 0.80 MOL-36.96  5.63 * 1.20 8.06 * 1.72 2.69
003 12 3.63 0.07 0.80 MDL-22.20  1.85 * 1.21 0.82 ' 0.54 0.27
004 i2 1.44 N1 0.80 MDL-900.00 76.80 * 2.00 13.54 * 0.35 4.5)
013 12 (T 0.009 0.80 MDL-10.10  0.85 * 1.18 0.12 * 0.16 0.04
137, 001 12 3.7 0.04 1.05 MDL-12.50  1.31 *1.20 0.5 *0.47 0.10
002 12 .70 0.53 1.05 MDL-20.20  4.56 *1.22 6.53 * 1.75 1.31
003 12 3.63 0.04 1.05 MDL-B.65 1.24 *1.15  0.55 * 0.5] 0.1
004 ] 1.44 1.63 1.05 MDL-1300.00 113.00 * 2.00 19.93 * 0.35 3.99
013 12 1 0.01 1.05 <MDL-14.80  1.23 *1.21 0.17 +0.16 0.03
014 12 2.02 0.03 1.05 MDL-20.20 1.68 *+1.20 0.4]1 *0.30 0.08
235 961 12 3.17 0.01 2.1 “MDL-7.19 0.33 +0.96 0.13 +0.37 3.25
002 12 .70 0.20 2. <MDL-20.30 1.69 *2.16 2.42 +3.09  60.50
003 12 3.63 0.04 2.0 <MDL-8.97 0.96 *1.70 0.43 *0.76  10.75
004 12 1.44 0.006 2.0 <MDL-4.66 0.39 +1.75 0.07 *0.3] 1.75
013 12 1.1 0.003 2.1 <MDL-3.60 0.30 +1.75 0.04 *0.24 1.00

m
(b)
(c)
(d)

Only those radionuclides which contributed to critical organ doses to the maximum individual greater than
1 x 10-7 rem/yr are listed.

Identification of radionuclides in stack particulate emissions was by gamma spectrometric analysis of stack
particulate air filters.

Site boundary concentrations calculated from stack concentration data using annual atmospheric dispersion
parameters calculated using the Air Quality Display Model (see Reference 7, page 24) computer program.

Ree. "3cs 5 x 10710 ycim; 0o 3 x 10719 wCizmi; 2% 4 x 10712 yCisml.
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TABLE 5. NONRADIOLOGICAL SAMPLING FOR WEST JEFFERSON SITE
January 1, 1983 to December 31, 1983

Permit lcqutrmnu(d)
) Discharge Limitations
North Sanitary System Sewer ‘”“"'ﬁ) Concentration
Kg/Day Day " Other Units
F. Avg. Max . Min. Avg. 30 Bay Dailey 30 Day Dailey
Flow Rate (gal/day) 7056 10,800 5472 - (b) (b)
Residual Chlorine (mg/l) 0.38 0.5 0.1 L0101 - 0.5
pH Value (S.U.) 7.48 7.79 7.24 - 6.0 to 9.0
Fecal Coliform (#/100 wl) 1.92 12,0 0.0 - 200 400 w
Total Suspended 0.42 3.0 0.0 .0091 0.49 0.99 10 20
Solids (mg/1)
Temperature %) (a) (a) (a) - - 90"
B.0.D. (5 day) (mg/1) 4.07 4.8 p B | L1077 0.49 0.99 10 20

(a) Sample analysis for this parameter was not required by our NPDES Permit.
(b) No restrictions for flow under our NPDES Permit.

(c) Sampling site location No. 010.

(d) Permit requirement discharge limitations based on NPDES Permit #404-CD.
(e) Flow rate 0.013 wmgd.

JP:b
2/29/84







TABLE 7. SUMMARY OF FOOD CROP ANALYSES

Cy 1983
LOCOtiOﬂT‘T Number of
Type (Distance from Composite
of Samples Quadrant Nuclear Sciences Area) Samples 9°Sr 238,,“ 239Pu lJ7Cs
Soybeans West 0.74 km (2400 feet)
West 3.2 km (2.0 miles) 2 0.07 + 0.04 0.01 + 0.01 0.00 + 0.01 <0.1
Soybeans North 4.0 km (2.5 miles ;
North 8.C km (5.0 miles 2 0.23 + 0.07 0.01 : 0.01 0.00 + 0.01 <0.1
Soybeans South 4.0 km (1.5 miles
South 6.4 km (4.0 miles 3 0.09 + 0.03 ©.00 + 0.01 0.00 + 0.00 <0.2
South 8.0 km (5.0 miles)
Field Corn On Site  ~=-=c-eccccceecen 1 0.02 : 0.04 0.00 + 0.01 0,00 + 0.01 <0.2

Note: No standard for radionuclides in food crops have been established.

(a) Locations are shown in Figure 5.

(b) Minimun Detection Limit for 20Sr in fiod crops is 0.02 pCi/g dry wt.

Minimum Detection Limit for
Minimum Detection Limit for

238,,“ st 239
137

Pu in food crops is 0.01 pCi/g dry wt.
Cs in food crops is 0.1 pCi/g dry wt.

2t






TABLE 9. SUMMARY OF SOIL CORE ANALYSES FOR SPECIFIC RADIONUCLIDES

CY 1983
Location'?) Number of oCi/a dry wt. )

(Direction and Distance Composite 5 3—-2-%' . e}
from the Nuclear Science Area) Samples 38?\: Pu Sr
North Quad 6.4 km (4.0 miles) 2 0.01 ¢+ 0.02 0.00 + 0.02 0.3 ¢+ 0.1

8.0 km (5.0 miles
East Quad 1.6 km (1.0 miles)

3.2 wm (2.0 miles)

6.4 km (4.0 miles 5 0.02 + 0.02 0.00 + 0.01 0.3+ 0.1

7.2 km (4.5 miles

8.0 km (5.0 miles
South Quad 0.8 km (0.5 miles)

3.1 km (1.9 miles) 2 0.02 + 0.04 0.01 + 0.00 0.3 ¢ 0.1
West Quad 4.8 km (3.0 miles)

6.4 kin ia.o miles)

8.0 km (5.0 miles) 3 0.04 + 0.03 0.01 + 0.01 0.4 ¢+ 0.1
B SHE sen cesssesniasvs 2 0.02 + 0.08 0.01 + 0.02 0.3+ 0.1

Note: No standards for radionuclides in soil have been established.
The Environmental Protection Agency's proposed federal radiation protection guidance
for exposures to :Eansunnh- elements in the enviromment has recommended a reference

level of 0.2 uCi/

for soil contamination,

(a) Locations are shown in Figure 5.

(b) Minimum Detection Limit for ;garu and 23%y in soil is 0.01 pCi/g dry wt.
Minimum Detection Limit for “ Sr in soil is 0.1 pCi/g dry wt.
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TABLE 21.

ANNUSL DOSE TO THE MAXIMUM INDIVITUAL FROM
EFFLUENTS RELEASED DURING CY 1983

Pathway

Dose (mrem/yr)

Airborne (inhalation)
“irburne (nee tian)

tEating Fish

whole (a) _

Body GI Thyroid Kidneys 8one lungs
6.31 £°¢ 3.15 £=¢ 7.08 E-10 1.66 E=° 7.90 -3 5.60 £~
}% e e 2.80 12 9.70 E-8 1.50 E-7 2.10 g0
&M 8.60 E-° 9.60 £°° 2.20 €% V.20 E°Y 9.50 E~10
1.50 €° ).50 -9 1.50 £-° 1.50 €9 1.50 £-9 1.50 €79

Aquatic Recreation

(a) Gastrointestinual tract (lower large intestine).

9







;ROUP (DARBY ESTATE

Dose (Person-rem)

Kidneys Bone

intestine




-3 =
TABIL 3 NNUAL DOSE 1 THE POPULATION GROUF WEST JEFFERSON)
FROM EFFLUENT RELEASED DURIN Y 19t
Dose Person-rem) ‘"
Whole
; [ la) . 2 . :
Pathway Body al hyroid Kidneys Bone Lungs
\irt ne ’ . £ § d . [ g 58 ¥ ) % b 1.06 § 55 §
rne ingestior 1.35 | 0 ¢t .14 | | ) | .68 ¢t >, 36 |

Fatir f ¥ ] 3R 16 § 6 | l § 7 ¥ 70 | “
tating 1S ) t ) P L Ut
. 1 Recreatior ). (N 3.00 ¢ 3.00 ¢ 3.00 | 3.00 b~ .00 ¢t

ju t

A Gastrointestinual tract lower large i1ntestine)

t Population affected t )
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TABLE

27. 70 YEAR DOSE COMMITMENT FOR THE NEAREST POPULATION GROUP

(DARBY ESTATES) FROM EFFLUENTS RELEASED DURING CY 1983

Dose (Perm-r-lyr)(b,

wWhole

Pathway Body ala) Thyroid Kidneys Bone Lungs

Airborne (inhalation) 6.33 £°° 3.03 E-%  6.64 £-17 2,50 E° L3 EY 990 ¢t
Airborne (ingestion) 4.75 € 5.65 €-°  6.55 €' 3.39 £-° 7 859 E°
Eating Fish 7.20 -3 1.72 €8 3.00 E-* 4.40 £°° 7.40 £ 3.20 €-°
Aquatic Recreation 3.00 £~ 3.00 £-° 3.00 €% 3.00 €79 3.00 £7° 3.00 £-°
Airborne (ingestion)(c) 5.20 °f  5.65 £-°  6.33 10 452 €%  1.22E7 9.0 €9
gating Fish(S) 7.20 €  1.72E°%  3.00E% 4.40E° 740 €%  3.20 €7
Aquatic Recreation!®) 3.00 6  3.00E°% 3.00E° 3.00E°%  3.00 € 3.00 €%

(a) Gastrointestinual tract (lower large intestine).

(b) Population affected: 2000

(c) 70-year accumulated dese.

2s
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TABLE 29.

70-YEAR DOSE COMMITMENT FOR INTEGRATED 80-KILOMETER POP‘LATION
FROM LIQUID EFFLUENTS RELEASED DURING CY 1983

Population Dose (Person-rem)

Population whole (a)
Exposure Mode Affected Body Gl Thyroid Kidneys Bone Lungs
Eating Fish 1.5 x 10° 6.60 E°¢ 1.8 €7 280F7 4.10 E°°5 6.80 E°2 3.00 -8
Aquatic Recreation 1.5 x 10° 8.90 E-* 8.90 E*? 8.90 E-* 8.90 €9 8.90 E-9 8.90 E-9
Eating Hsh(b) 1.5 x 10° 6.60 E°° 1.60 E-7 2.80 E-3 4.10 E-5 6.80 £-2 3.90 £
Aquatic Recreation(b) 1.5 x ¥0° 8.90 £-° 8.90 E-% 8.90 £7° 8.90 €% 8.90 £-9 8.90 -7

(a) Gastrointestinal tract (lower large intestine).

(b) 70-Year Accumulated Dose.
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TABLE 31,  PARAMETERS FOR WEST JEFFERSON SITE AIRBORNE
RELEASE DOSE CALCULATIONS

Facility name:
Releases:

Meteorological conditions:

U spersion model:
X/Q:

Release height: i

Population distribution:

Compuver code:
Calculated dose:

Files addressed:

Computer code:
Calculated dose:

Files addressed:

JN-1 (Hot Lab)

See Table 3

West Jeff meteorological station
J-year data (1/2-31/83), annual
average

Gassian, BCL parameters

Max imum 1ngiv1dua

7.26 x 107 sec/ satd
@ 122m SE 80-km population
7.09 x 10'8030':.‘:3

24.2 meters effective (18.28
meters actual stack height)

1.73 x 108, see Figure
DACRIN, version 1.2, Rev. 1980

Chronic inhalation, maximum
individual and 80-km population,
70-year dose commitment

Radionuclide Library, Rev. 1-15-81
Organ Data Library, Rev. 2-5-8]

PABLM, version 2.1, Oct. 1980

Chronic ingestion, maximum
individual and 80-km population,
70-year dose commitment

Radionuclide Library, Rev. 1-15-81
Food Transfer Library, Rev. 2-27-78
Organ Data Library, Rev. 2-5-8]
External Dose Factor Library.

Rev. 3-14-81

Bioaccumulation Factor Library
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TABLE 32. AVERAGE ANNUAL PECENT FREQUENCY OF WIND DIRECTION
AND AVERAGE WIND SPEED (M/S) FOR CY 1983

Direction Percent Average Speed (M/S)

NNE

ESE

SSW

wr
=

=
NPDOOP - OONPDO® NN

e BBl WOPO NN S
P8 A e s E e R E s e E Sy
NEBEON B WORAEBEND YN~ a0

ot adl L U I TR U S S SUR T

Total 100.0 4.6




ANNUAL AVERAGE ATMOSPHERIC DISPERSION AROUND THE

TABLE 33.

WEST JEFFFRSON <ITE FOR A I?.FTER STACK HEIGHT

RELEASE (UNITS ARE SEC/M3)

Range in Miles (Km)

3.5 (5.6)

7.5 (12) 15 (24) 25 (40) 35 (56)

4.5 (7.2)

1.2 (2.0) 2.5 (4.0)

0.5 (0.8)

2.99 x 10°8
8 28 x 108

o-8

2.47 x 108
2.19 x 10°8

08
o
10°8 3.91 x 108 2.27 x 10-8

Direction

2.3 x 1078
1.86 x 1078
2.10 x 10-8

8
8

3.99 x 10°
3.20 x 10~
10-8 3.62 x 10-8

10-8
108

1.0V x jo-6
o
7
9.36 x 10°7

1.03 x 107
8.20 x 107

x 1076
-6
x 10 s

x 107
x 10-6

Calculated from meteorcloccal data collected during the period 1-83 through 12-83.

{a)



TABLE 34. BMI KING AVENUE SITE POPULATION

WITHIN 50 MILES

0-1 -2 2-3 3-4 3-5 5-10 10-20 20-30 30-40 40-50 Total
N 1,205 4,202 8,700 7,2'6 8,502 26,724 7,615 11,143 15,914 24,936 116,157
NNE 2,225 8,882 10,041 10,061 9,073 36,911 8,315 $,702 8,687 13,102 116,999
NE 2,389 8,782 7,145 12,06/ 9,991 14,091 15,950 14,594 12,792 15,118 112,919
ENE 3,699 6,296 9,335 9,041 6,378 13,580 19,159 16,745 22,131 21,900 128,864
E 3,232 4,904 5,301 4,316 7,159 19,409 16,516 16,463 24,353 22,328 134,041
ESE 2,563 3,382 5,595 14,082 12,465 63,939 15,088 17,222 19,994 12,672 167,002
SE 4,232 2,719 7,523 11,120 17,140 16,319 19,666 1e,241 18,21 9,927 131,098
SSE 1,679 3,685 6,098 10,100 14,452 21,466 12,312 11,862 13,044 10,022 104,760
S 1,346 1,797 5,940 2,969 2,229 5,673 9,019 8,323 13,122 16,497 66,915
SSW 837 1,685 6,718 9,083 4,526 17,293 10,880 8,284 10,637 14,278 84,221
SW 1,400 2,167 5,119 15,565 15,129 11,062 14,925 7,001 9,529 11,322 93,219
WoW 1,288 3,018 1,561 3,094 2,723 14,483 9,903 7,661 31,354 53,895 128,980
“ 1,632 3,658 3,057 898 838 2,498 8,374 11,035 32,199 41,631 105,820
W 1,301 3,29 5,159 3,432 1,401 7,797 7,951 6,477 10,379 14,358 61,551
N 1,150 2,990 5,497 5,720 7,3N 6,565 9,288 7,062 9,984 13,974 69,601
N 963 3,363 4,383 5,132 5,540 7,463 7,956 10,381 15,148 25,452 85,781
Total 31,141 64,886 97,172 129,89 124,957 295,273 192,917 182,19 268,078 321,412 1,707,928

Total within 50 miles = 1,707,928
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FIGURE 1 REGIONAL MAP FOR KING AVENUE AND WEST JEFFERSON SITES
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FIGURE 2. LOCAL VICINITY MAP OF KING AVENUE SITE
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FIGURZ 3. LOCAL VICINITY MAP OF WUCLEAR SCIENCES AREA
WEST JEFFERSON SITE
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FIGURE 4. NUCLEAR SCIENCES AREA WEST JEFFERSON SITE
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FIGURE 5. MAP OF GRASS, FOODCROP AND SOIL
SAMPLING LO.ATIONS
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FIGURE 8. MAP OF TLD LOCATIONS WITHIN % MILE RADIUS
CF THE NUCLEAR SCIENCES AREA
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FIGURE 12. 1980 POPULATION WITHIN 80 km OF THE WEST JEFFERSON SITE
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FIGURE 13. 1980 POPULATION WITHIN 16 km OF THE WEST JEFFERSON SITE
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APPENDIX

ADDITIVE LEVELS DUE TO RADIONUCLIDE MIXTURE

The "Requirements for Radiation Protection” (DOE Order 5480.1, Chapter XI)
states that a radionuclide may be considered as not present in a mixture
if the ratio of its concentration to its RCG is not greater than one-tenth.

Furthermore, the sum of all such excluded ratios cannot exceed one-fourth.
The sum of the ratios of the concentrations of radionuclides to their

respective RCG's are listed below. The ratios are presented for maximum
levels at the release point in buth air and water.

West Jefferson Sit:

Radionuclide Radionuclide Concentration
oy eanaranton
Air
Plutonium-239 5.46 x 1072
Cobalt-60 3.30 x 1073
Cesium-134 1.74 x 10-5
Lead-212 2.31 x 107°
Cesfum=137 1.87 x 1075
Strontium-90 7.22 x 1072
Cerium-144 6.52 x 105
Antimony-125 2.38 x 10°®
Uranium-235 297 x 10"
Krypton-85 7.78 x 1072

~4

Sum .81 x 1072



A-2

West Jefferson Site

Radionuc] ide Radionuclide Concentration
RCG
Water
Lead-212 1.37 x 10°*
Radium-228 3.97 x 1072
Radium-226 3.00 x 1073
Strontium-90 4.07 x 1073
lodine-129 5.38 x 1072
Plutonium-238 4,00 x 10°%
Plutonium-239 1.20 x 1073
Cerium-141 2.42 x 107
Sum 1.01 x 107!

The dnta indicate that, according to the criteria of DOE Order 5480.1,
Chapter XI, the sum of the above ratios does not exceed one-fourth; there-
fore, these nuclides are not considered as part of the mixture.

APPLICABLE STANDARDS

Radioactive Standards

In ci~formance with Federa] Radiation Council (FRC) guidelines and DOE
Order 5480.1' Chapter XI, "Standards for Radiation Protection," site
bouncary coicentrations are compared with RCG's established for un-
controlled areas.

Uncontrolled Area (Site Boundary)

Alr Concentration, uCi/ml
Plutonium-239 6 x 10~
Krypton-85 3= 177
Cobalt-60 3 x 10-1¢

Cesium-137 5 x 10°19



Air

Cesium-134
Lead-212
Cerium-144
Strontium-90
Uraniun-235
Antimony-125

Water

lodine-129
Radium-226
Radium-228
Plutonium-238
Plutonium-239
Strontium-90
Lead-212
Cerium-141

DOE Order 5480.1, Chapter XI, "Reguirements for Radiation Protection,”
provides for the calculation of guide values in any case where there

is a mixture of radionuclides in air or water.
concentration of each radionuclide present in the mixture and its
repactive RCG must first be determined.

A-3

Uncontrnlled Area (Site Boundary)

Concentration, uCi/ml

4 x 10-10

6

O e wn

W N W W Wwon

X Oox X X »x X x X

Mixture

X

X
X
X
X

all radionuclides in the mixture should not exceed unity.

may be considered as not present in the mixture unless the ratio of the
concentration of the radionuclide to its RCG is greater than one-tenth,
provided that the sum of such excluded ratios does not exceed one-fourth.

10-10
10-10
10-1}
10-12
10-?

10-8
10-8
10-8
108
10-6
10-7
105
10-5

The ratio between the

The sum of these ratios for
A radionuclide




Grass and Food Crops

There are no guidelines established for radionuclides in grass and food
crops.

Soil and Sediment

There are no guidelines established for radionuclides in soil and
sediment. Th2 Environmenta! Protection Agency's radiation protection
requirements for exposures to transuranium elements in the environment
necessitates doses to the critical fraction of the unrestricted population
be less than 1 mRad/yr to the pulmonary lung and 3 mRad/yr to the bone.

Fish
There are no guideiines established for radionuclides in fish.

Nonradioactive Standards (Water)

Concentrations of nonradioactive species in water are subject to the
restrictions of the (NPDES) Permit as were determined by the Ohio EPA
following a study of the Scioto River Basin.

External Radiation - General Public

The permissible level of radiation in an unccntrolled area is that
which will cause any individual to receive a dose, to the whole body,
not exceed' ng 0.5 rem in any period of one calendar year.
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EXTERNAL DISTRIBUTION LIST

This report is submitted to the Director, Contracts Management Cffice, U.%.
DOE. In addition, the following persons, some of whom are not a part of
the DOE complex, are recipients:

Madison County Health Department

Tom Alexander
Sanitation Engineer
Madison County
London, Ohio 43140

John C. Starr, M.D.
Health Commissioner
London, Ohio 43140

John P. Overturf
County Commissioner
London, Ohio 43140

Other County and Health Depar S

William C. Myers
Health Commissioner
City of Columbus

State of Ohio

Robert M. Quiilin

Radiological Health Frogram Director
Ohio Department of Health

P.0. Box 118

246 N. High Street

Columbus, Ohio 43215

Dr. James McAvoy
Director
Ohio EPA

Ernest C. Neal, Chief
Distract Operations
Ohio EPA

Ohio Power Siting Commission
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Office of Assistant Administration
for Public Information

Charles Taylor
Office of Air Pollution

Ken Harsh
Office of Emergency Response

Jim Kneale, Chief
0ffice of Public Water Supply

Ernie Rotering
Waste Water Pollution Control

Paul Flanigan, Chief
Title X
Ohio EPA

Donald E. Day, P.E.
Chief
Division of Land Pollution Control

Federal EPA

W. D. Rowe

Deputy Assistant Administrator for Radiation Programs
Office of Radiation Programs

Surveillance and Inspection Division

U.S. EPA

Gilbert Gigliotte, Director
Technical Information

Mr. David Kee, Director
Air and Hazardous Materials Division

Qutside Laboratory

Samuel [. Baker

Senior Environmental Protection Officer
Fermi National Accelerator Laboratory
P.0. Box 500

Batavia, [11inois 60510



Outside Laboratory (Continued)

Jack P. Corley, C.H.P.

Staff Engineer

Environmental Evaluations Section
Battelle

Pacific Northwest Laborateries
Battelle Boulevard

Richland, Washington 99352
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Columbus Laboratories

W5 King Avenue

Columbus, Ohio 432In

Telephone (614) 424-6424
x 24-5454

May 29, 1984

Mr. Darrell G. Eisenhut

Division of Operating Reactors

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Eisenhut:

Re: @ Docket No. 50-6 - Facility License
R-4 - Retired Facility (BRR) -
Battelle Research Reactor
Building JN-3

e Facility Report dated February 21, 1984

In the BRR Retired Facility Report to you dated February 21, 1984, Environ
mental Survey Section, it was pointed out that the annual Environmenta
Monitoring Report was not complete and that a copy would be forwarded to
you when complete.

The report has since been completed and a copy is enclosed for your information.
If you require additional information please call or write.

Sincerely,

L 7775,
géaaii/{ Mc?(o(n///'% 4 '9/

Enclosure: Environmental Monitoring Report
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Battelle

Columbus Laboratories

35 King Avenus

Columbus., Ohio 43120
Telephone (614) 424-6424



