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November 23, 1992

Mr. A. Bert Davis, Administrator
U.S. Nuclear Regulatory Commission
Region 1l Office

799 Roosevelt Road

Glen Ellyn, lilinois 60137

Dear Sir:

Enclosed is a copy of the latest annual Site Environmental Report for the Battelle Memorial Institute
(BMI) facilities in Columbus and West Jefferson, Ohio, as required by Item 19 of our NRC license,
SNM-7. This report, which has been reviewed and approved by the U.S. Department of Energy
(DOL), describes BMI's environmental activities with respect to our contract with DOE and
summarizes the resuits of its environmental monitoring program for calendar year 1991.

The report indicates that the DOE-related activities at Battelle are being operated in compliance with
DOE and other Federal, State, and local environmental requirements. Included in the report is a
compliance summary for the period January 1991 through April 1992.

DOE is in the process of closing out its nuclear ressarch contract with BA™". As part of *his process,
nine buildings at Columbus and six buildings at West Jefferson will be decomtaminated to levels
allowing use and/or release without any radiological restrictions. Four buildings have been
decontaminated and are in the process of being released to Battelie without radiological restrictions.
These activities are planned to continue through 1998 and are covered in DOE’s Five-Year Plan for
Environmental Resioration and Waste Management. The environmental monitoring program wili
continue until the conclusion of these activities. No significant releases of radioactivity or h.zardous
chemicals are expected.

~hould you have any questions on the report, please call me at (614) 424-4385, or the DOE Project
Officer tor the Battelle Columbus Laboratories Decommissioning Project, Jefferson O. Neft, at (614)
424-3990.

S cerey

Dr. Kennev. <. Brog )
Project Manager o U
Decommissioning and Decontamination Operations

enclosure

100055
921 140122 921123

=
e e A UL O




2%
Tan®

Elielic

REPORT

BCLDP 10192

SITE
ENVIRONMENTAL
REPORT

For Calendar Year
1991 on Radiological
and Nonradiological
Parameters

To
United States Depariment of Energy

DOE Field Office, Chicag:

October 1, 1992



BCLDP-10192

BATTELLE COLUMBUS LABORATORIES
DECOMMISSIONING PROJECT

SITE ENVIRONMENTAL REPORT
FOUR
CALENDAR TYEAR 1991

on
RADIOLOGICAL AND NONRADIOLOGICAL ™ARAMETERS
to

UNITED STATES DEPARTMENT OF ENERGY
DOE FIELD OFFICE, CHICAGO

October 1, 1992

Prepared by
Regulatory Compliance and
Environment, Safety, and

Health Oversight

Battelle Columbus Laboratories
Decommissioning Project

S
Batlelle

. « . Putting Technology To Work






ML T TABEES & ¢ v d s v v s a0 8 s 39 % e % vos &% 4 bWy

LIST OF FIGURES . . . . . .

oo R S A P SR S R S (e S SO R S g

Demography . . .
Climatoiogy . . .
Geology . . . . .
Hydrology . . . .

CONTENTS

ooooooooooooooooooooo

---------------------

---------------------

---------------------

---------------------

---------------------

ooooooooooooooooooooo

---------------------

Background Radiological Characteristics . . . . . . . . . .

FACILITY DESCRIPTION .

SRR KNG AR SIBE- 5 5 @ N e s N e R R e

The West Jefferson
COMPLIANCE SUMMARY . ., ., .

WEST JEFFERSON SITE .

Air--Radioactive

¢ R e DR AL R Tl S e

---------------------

ooooooooooooooooooooo

oooooooooooooooooooo

Water Monitoring--Radioactive . . . . . . . . . « v . v .
Grass and Ford Crops--Radiocactive . . . . . . . . . . . ..
Garder Crops--Radioactive . . . . . . . . « . +« v v 4 v 4 .

Sediment--Radioact
Soil--Radiocactive
Fish--Radioactive

R 4 T R N e e s T et e e

---------------------

ooooooooooooooooooooo

Background Radiation Levels . . . . . . . .. . .. . ...
Fence Post Dose Estimaie . . . . . . . . & ¢ ¢ 4 o o o & &

KING AVENUE SITE . . .

Air--Radioactive
Water-~Radicactive
Seil--Radioactive

---------------------

nnnnnnnnnnnnnnnnnnnnn

oooooooooooooooooooo

---------------------




CONTENTS
(Contin.ed)

ESTIMATED DOSE TO THE PUBLIC FROM WEST JEFFERSON SITE
ENESSIONS DURING 1791 & & o s o 5 o 5 5 ¢ 5 % % 59 % 2 v o v &

Atmospheric Discharges . . . . . « v ¢ ¢ 4 4 b v e w s s
LIQUR RISORATHEE v & .5 « 6 Wi v g 9 0 W N AN SRy

ESTIMATED RADIATION DOSE TO THE PUBLIC FROM ATMOSPHERIC
BESUHRINES & a5 m v e e W e e A el

Calculation of Atmospheric Dispersion Parameters . . . . .

Computation of Duse Equivalent Rates to Nearby

Individuals and Popula*ion Groups . . . . . . + + +« + « + .

ESTIMATED RADIATION DOSC TO THE PUBLIC FROM LIQUID DISCHARGES

Radiation Dose from Swimming (Exter~»1 Whole Body) x

Radiation Dose During Boating and W._.erskiing . . . . . . .

Radiation Dose from Drinkirj Water . . . . . . . . .. ..
RS TY ORI & e i S B A R i T s

REPENBIIES . v 6 % % 5 groge 6 o~ 54 1§ B8 DA B W 8 TR

iy

62
62

63
63
67
67
67

69
71
72



Table

Table

Table

Table

Table

Table

Tahle

1.

2.

3.

4.

5.

6.

1.

Table 8.

Table 9.

Table

Table

Table

Table
Table

Table

Table

10.

11.

12.

13.
4,

15.

16.

TABLES

Battelle King Avenue Site Population Within B80-km

(50-mile) Radius . . . & v & v v v v v e e e e e e

Battelle West Jefferson Site Population Within B0-km

(50-mile) Radius . . . v + « v v & 4 & o o = o o o + + + 4

Annual Radionuclide Release Inventory--West Jefferson

SIORSERIRN v s 55 R E e AR WA gy e i g e e g

Summary of Atmospheric Radioactive Emissions--West

Jefferson Site«=1991 . . & & ¢ 4 & 4 o 4 4 o 4 . & e s o.

Summary of Specific Radioruclides from Stack Emissions--

Nest Jofferson Site==19981 ., . . ¢ ¢ & ¢ ¢ ¢ &« & = & &« « »

Summary of Site Boundary Air Sample Analyses--West

T E e M fo 1T AR S e et e R e [t o e

Summary ~f Liquid Radicactive Emissions--West Jefferson

SIRSnlBRE o T T g R R A R e a e

Summary of Radiological Analyses of Environmental

Water Sampies--West Jefferson Site--1991 . . . . . . . . .

Summary of Radiological Analyses of Grass--West Jefferson

SIBR==RY. v 5 i . e T AT AT 8 e i e el e

Summary of Radiological Analyses of Food Crops- West

JETTerson Stte==1991 . . . &« ¢ ¢ ¢ ¢ 4 v v s 5 o« s v » = 4

Summary of Radiological Analyses of Garden Crops--

West Jefferson Site--1991 . . . . .« & & © 4 v v . b e v .

Summary of Radiolegical Analyses of Sediment Samples--

West Jefferson Site--1991 . . . . . & & & ¢ 4 v 4 « 4 . .

Summary of Soil Analyses--West Jefferson Site--1991

Summary of Fish Tissue Analyses--West Jef‘erson Site--

e A e D R e e

Integrated External Background Radiation Measurements at
Recreation Area and Property Boundary Line--West

Jefferson Site--1991 . . . . . . . v o vt h e e e e e

Radiological Analyses of Environmental Air Sams les--

RIng Avenug Site«=1991 . . . v . v o i e i i v e s e

33

34

36

39

40

41

43
EL]

46

50



Table 17.

Table 18.

Table 19.

Table 20.

Table 21.

Table 22.

Table 23.

Table 24,

Figure 1.
Figure 2.
Figure 3.

Figure 4.
Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

TABLES
(Continued)

rRadiological Analyses of Liqutd Discharges--King Avenue
S‘tl--l 1 . % 8 = . 4 B

Radiological Analyses of Soil Samples--King Avenue

SRR INL & s 5 o i % & 5 5w A P G e % Y s N A

Radiological Analyses of Vegetation Samples--

King Avenue SIte=-1991 . « « ¢ & + v i ¢ d ¥ v 8w v ws

Nonradiological Water Fffluent Analyses--West

cefferson Site--1991 . . . . . . o L s e e e e e e e e

Radiological Analyses of Groundwater--West Jefferson

i D L | R T T T

Nonradioioyica: Analyses of Groundwater--wWest Jefferson

31 R T E R T T

Average Percent Frequency of Wind Direction and

Average Wind Speed . . . . . . . ¢ . 0 v 4w e e e e e

Average Atmospheric Dispersion Around the West Jefferson
Site

FIGURES

Regional Map for King Avenue and West Jefferson Sites . .

Local Vicinity Map of Kirg Avenue Site . . . . . . . . .

Local Vicinity Map of Nuclear Sciences Area--West

SOTTRPSER ARE8 « . 5 o Ros v 5 o0 moE oo €k ek Won s
Battelle King Avenue Laboratories . . . . . . . . . . . .

Nuclear Sciences Area--West Jefferson Site . . . . . . .

Map of Site Boundary Air Sampling Locations and
Battelle Lake and Darby Creek Water and Sediment

SMPIING: LOCREIORS . u o V) 6is o'y %0 % e m wha i e b ek

Map of Grass, Food Crop, and Soil Sampling Locations

Map of TLD Locations Within 3/4-Mile Radius of the

Nuclear Sciences Area . . . .« « v « o + 5 « o 5 o o« = « »

North Site Groundwater Monitoring Wells . . . . . . . .,

vi

---------------

rom an 18-Meter Height Stack Release--1991 , . . . .

54

55

60

61

64

65

16
17

32

38

47
57



FIGURES

(Continued)
Page
Figure 10. Recommended Remedial Action for Remediated
Filter Bed Area (Shaded Area) . . . . . . . + . « « . . . 58
Figure 11. Wind Rose Pattern for West Jefferson Site . . . . . . . . 66



FOREWORD

This report was prepared for the Battelle Columbus Laboratories Decommission-
ing Project (BCLDP) by staff in the Regulatory Compliance and Environment,
Safety, and Health Oversight group. The radiolcgical monitoring data were
supplied by environmental and operational health physics staff. All radio-
analyses of environmental air, water, grass, soil, sediment, and food crop
samples were performed by the BCLDP Radioanalytical Laboratory. WNonradiolog-
ical analyses of environmental water samples were performed by the Columbus
Water and Chemical Testing Laboratory, Columbus, Ohio, and Kemron Environ-
mental Services, Marietta, Ohio.
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SUMMARY

Battelle Memorial Institute's nuclear research facilities are cur-
rently being maintained under a surveillance and maintenance [SEM) mode with
increasing decontamination and decommissioning (D&D) activities under Depart-
ment of Energy (DOE) Contract W-4-7405-ENG-92. These activities are referred
to under the Contrict as the Battelle Columbus Laboratories Decommissioning
Project (BCLDP). A1l operations referred to in this report are those activi-
ties in support of S&M and D&D. Environmental monitoring was continued to
demonstrate compliance by Battelle with all federal, state, and local regula-
tions. The only routine nonradiological monitoring in association with the
BCLDP is done for the National Pollution Discharge Elimination System (NPDES)
Permit_#1NOOC0D4*DD for the West Jefferson Nuclear Sciences Area, and ground-
water monitoring wells at the West Jefferson site.

Routine monitoring of liquid and atmospheric emissions at the King
Avenue and West Jefferson Nuclear Sciences Area was conducted. In addition,
samples of various environmental media including air, water, grass, fish, food
crop, sediment, and soil were collected from the region surrounding the two
sites and analyzed. Off-site levels of radionuclides that may be attributable
to the West Jefferson nuclear operation were indistinguishable from background
levels at specific locations for air, water, and direct radiation measurcment.

The Annual Radionuclide Release Inventory is a list of minimum
detectable quantities of isotopes sus _.ed but not identifiedsin samples.
Suspected isotopes are those exnected to be found in the resi&ﬁh! fuel contam-
ination left from previous fuel work.

The data are summarized as follows:

Tirere were slightly elevated rcadings of total rosidual chlorine
and total suspended solids in a monthly sample required under the West Jeffer-
sor NPDE> ®ermit. These readings were reported to Ohic Environmental Protec-
tion Agency (OPEA) and follow-up sampling has revealed no further problems.
None of these conditions are directly attributable to BCLDP activities. A
discussion of releases i found in the section on ENVIRONMENTAL NON-
RADIOLOGICAL PROGRAM INFORMATION un page 53 of this report.




No isotopes were present above minimum detectable levels (MOL) for
air releases or for liquid discharges to Darby Creek from the West Jefferson
Nuclear Science Area. MOL values for specific isotopes n~t detected were used
to determine the percentage of the respective DOE 5400.5 derived concentration
guide (DCG) for an individual radionuclide released to an unrestricted area.
Concentrations observed at downstream sampling locations were statistically
indistinguishable from background levels.

West Jefferson nuclear operations during 19921 caused no distin-
guishable impact on concentrations of airborne radionuclides nor on external
radiation doses measured adjacent to the West Jefferson site and the site
boundary. Radionuclides detected in food crop, grass, creek bottom sediment,
fish, and soil samples (e.g., Cs-137) were all attributed to previous atmo-
spheric nuclear tests, Chernobyl fallout, or natural sources.

The estimated dose equivalent to a nearby resident from nuclear
operations at the West Jefferson site was calculated to be 0.0066 mrem/yr,
with a maximum organ dose to the endosteum of 0.038 mrem/yr. These dose cal-
culations assume impacts due to the presence of radioruclides at MDL levels,
although such radionuclides were not found in detectable concentrations during
the year's environmental sampling program.

The whole body “"fence-post™ exposure during 1991, for exter.al
radiation at the site boundary line, was at background levels at Ken Jockety
Camp, the Girl Scout camp adja-ert to the Battelle property line 0.4 km east-
southeast of the boundary cf the nuclear site. An estimated dose of 120 mrem/
yr was verified through the use of thermoluminescence dosimeters (TLDs) placed
at the site boundary. This is the same as the national average for total
background radiation. A discussion of how the "fence-post" exposure was
determined is given in the text on page 45.

D&D activities during the year involved site and building charac-
terization at West Jefterson, and room and/or building characterization at
King Avenue. Some of the radiocactively contaminated sump sludge waste at the
King Avenue site was identified as TSCA or RCRA mixed waste. This wa~*= was




removed, packaged, and shipped for disposal at a DOE facility managed by the
Westinghouse Hanford Company in Richland, Washington. Additional sump sludge
has undergone further characterization and its disposal is a focal point for
1992 D&D activities.

Building 9 was removed from the S&M program after decontamination
was completed.
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Surveillance and maintenance (SCM) activities, performed under
Contract No. W-7405-ENG-92, Memorandum of Understanding, August 14, 1986, were
conducted at Battelle's King Avenue site and the West Jefferson Nuclear Sci-
ence Area site. Figure 1 is a regional area map, covering an BO~km (50-mile)
radius and shows both sites. Some Nuclear Regulatory Commission (NRC)
licensed activities are conducted at both sites, but are not addressed specif-
ically in this report. This report makes no distinction between effluents
that may result from contract or licensed activities.

SITE DESCRIPTIONS

The Battelle Kiny Avenue facility is located at 39° 59'N, 83° 03'W
in the western central portion of the city of Columbus, Ohio. The 10-acre
plot, accommodating 21 buildings, is bounded on the north by King Avenue,
Battelle Boulevard to the east, partly by Fourth Aven.e and Fifth Avenue to
the south, and the Olentangy River to the west. Figure 2 shows the property
boundary of the Battelle King Avenue - ite. It indicates the location of
Building 3, which houses facilities formerly used in uranium processing.

The West Jefferson site (Figure 3) is located at 39° 58'N,
83° 15'W, approximat- ; 15 statute miles west of the King Avenue fac:lity.
The West Jefferson site consists of a 1,000-ac e tract, which accommodates the
Engineering Ar=a in the scitheastern portion, the Middle Area in the east
centra’ portion, and the huclesr Sciewes Area in the northern porvion., The
northern boundary of the site lies approximately one mile south of Interstate
Hir .av 70 and extends from tiie Georgesville-Plain City Frad easuward to the
Biy °rby Creek. 7The eastern houndary of the site roughly parallels the val-
ley of the Big Darby Creek southward to the Conrail tiacks, which constitute
the southern boundary. The Georgesville-Plain City Road defines the western
beundary of the site.

For this report, the focus of interest i1s the Nuclear Sciences
Area at the West Jefferson site. It is indicated by the shaded area of Fig-
ure 3. The Nuclear Sciences Area consists of a 10-ucre fenced area enclosing
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a guardhouse, four bu 1dings, and two other small structures on a flat pluff;
Battelle Lake lies to the south and Big Darby Creek lies to the east. The
eastern edge of the bluff drops rather abruptly from an average elevation of
910 feet to 870 feet mean sea level (MSL), then more gradually to the 860-foot
elevation of the Big Darby Creek floodplain., Battelle property extends to the
north, west, and south. Some is leased to farmers, typically for raising
field crops such as corn or soy beans. The site includes two narrow wooded
strips, one along the northern portion of the fence around the Nuclear Sci-
ences facility, and the other about 1,000 feet to the northeast of the cente
of the site. To the east, within the Big Darby floodplain and along the
bluffs to the east of the Creek, the land is heavily vegetated with deciduous
trees, scrub, and high grasses.

Demography

The area within a two-mile radius of the Battelle King Avenue
facility to the east and south can be characterized as high-density residen-
tial. The Ohio State University, with a student enrollment of approximately
60,000 and an employee staff of approximately 29,700, is adjacent to the King
Avenue facility on the north. The area west of the Olentangy River consists
mainly of small business and light industrial properties, with scattered resi-
dential patches. Table 1 gives data on the population distribution within a
50-mile radius of the King Avenue facility.

The area immediately adjacent to the West Jefferson site has a low
population density. Table 2 gives the population distribution, by direction
and distance, within 50 miles of Battelle's West Jefferson site. The nearest
residences to the Nuclear Sciences area are two houses located 2,500 feet to
the northwest and southwest, respectively. Camp Ken Jockety, a Gir) Scout
camp, is located on a bluff on the east side of the Big Darby Creek at a dis-
tance of 1,640 feet from the center of the site. Four thousand feet to the
southeast, on the eastern side of the Big Darby Creek, the Lake Darby Estates
residential subdivision (Figure 3) currently contains a total of 965 single
family units. A second subdivision, West Point, east of the Lake Darby
Estates and hubbard Road, has approximately 540 housing units.



TABLE 1. BATTELLE KING AVENUE SITE POPULATION WITHIN 80-XM (50-MILE) RADIUS™

o

Distance in km (miles)

0-1.6 1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1 8.1-16.1 16.1-32.2 32.2-48.3 48.3-64.4 63.4-80.5

(0-1) (1-2) (2-3) (3-4) (4-5) (5-10)  {10-20)  (20-30)  (30-40)  (%0-50)  Total
N a15 7,073 4,743 9,500 6,266 41,589 17,811 24,971 10,235 50,510 172,913
NNE 2,890 12,472 12,223 9,305 9,91 69,843 32,146 7,108 9,115 12,899 177,962
NE 2,304 9,800 4,582 12,052 10,715 33,55 19,594 8,583 1,8 26,489 139,083
ENE 1,901 2,128 5,107 3,126 6,195 27,062 9,099 12,645 25,758 7,278 100,291
€ 2,379 1,105 4,986 5327 7,225 36,093 3685 19,378 46,659 11,822 171,829
ESE 1,134 364 7,630 10,947 8,032 68,632 34,961 13,48 10,027 13,757 168,940
SE 457 428 5,398 15,858 8,735 14,322 12,705 41,722 13,018 15,378 128,021
SSE 0 1,55 2,348 8,38 4,042 21,398 8,243 10,352 7,901 4,57 68,812
S ¢ 3,513 3,573 1,168 758 2,783 5,905 15,197 €,738 43,264 82,899
SSW 0 4,735 3,973 4,015 3,088 23,462 10,011 2,354 4,402 12,858 68,89
W 8 1,475 7,100 13,473 8,479 11,219 6,709 4,478 19,966 7,430 80,337
WS 699 a1 2,991 7,369 4,328 30,307 3,473 11,698 5,024 20,726 86,656
W 1,534 2,600 1,316 2,225 2,327 5477 10,245 7,380 25,726 99,540 158,330
W 1,086 4,706 3,913 1,082 1,968 14,483 3,634 5,161 16,047 13,706 65,742
N 82 3,972 4,742 5617 6,143 18,169 9,512 15,678 4,502 18,042 86,549
N 21 669 702 5,487 4,489 47,202 31,149 6,090 8,483 6,158 110,450
Total 14,870 56,646 75,337 114,737 92,747 465,600 252,052 206,211 225,392 364,420 1,867,712



TABLE 2. BATTELLE WEST JEFFERSON SITE POPULATION WITHIN 80-KM (50-MILE) rADIUS™

= e =1

Distance in km {(miles)

0-1.6 1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1 8.1-16.1 16.1-32.2 32.2-48.3 48.3-6%.4 64.4-80.5
{0-1) (1-2) (2-3) (3-4) (4-5) (5-10) {10-20} (20-30) (30-40) (30-50) Total

| N 14 2¢ 87 77 121 3,010 1,403 3,911 9,357 48,78 70,786
| NN 8 25 108 90 188 1,789 18,941 26,667 7,577 16,527 71,920
| NE 10 13 a8 % 139 17,835 101,970 13,361 9,652 14,885 157,589
| ENE 10 39 75 192 1,239 17,79 247,639 48,962 12,038 16,502 344,582
| £ 150 37 56 273 912 39,983 267,165 100,498 23,451 68,448 500,969
ESE 689 166 193 121 376 38,556 62,298 24,406 50,876 17,140 194,821
S 262 1,172 46 7 278 4,158 12,216 14,489 12,904 7,876 53,468

SSE a2 257 51 52 78 3,158 10,623 8,625 13,120 42,261 74,267 =
5 25 84 66 116 123 804 4,208 2,886 4,595 12,227 25,138
SSW 5 497 361 133 80 516 1,228 3,9%6 20,525 6,530 37,702
SW 3 323 2,867 596 51 748 978 3,650 8,110 18,019 35,345
WSH 3 25 290 236 18 951 12,858 5,606 21,156 185,260 226,803
" 6 24 104 153 110 629 5,146 68,712 50,990 80,285 206,159
vag 9 14 23 39 67 8s1 3,429 16,462 6,784 7,915 35,583
| N 14 13 3 70 114 357 1,464 4,73 20,819 12,691 80,309
o 14 12 15 a84 94 665 12,097 5,189 3,851 6,905 25,505

Total 1,264 2,741 4,451 2,799 z,984 131,836 766,663 349,136 275,765 561,903 2,100,542
B e e e e i —————————
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Currently 18 industries are located within a 10-mile radius. Of
these, only four employ more than 100 people. Cach of these is located at
least 8 miles from the facility., Closest to the site are three small indus-
tries within West Jefferson that individually employ less than 60 people. The
primary agricultural activity in the area is roising field crops such ai corn
and soybeans. Approximately 10 percent of the land area in agricultural use
is devoted to pasturing beef cattle.

Two major highways, 1-70 and 1-270, are near the West Jefferson
sfite. The junction of these highways, which lies near the eastern edge of the
10-mile perimeter around the Nuclear Sciences Area, has proven to be a popular
area for industrial growth., It is estimated that the industrial popuiation
has shown an increase equivalent to that of the general population in this
area, 1.e., two and one-half times the 10-mile population distribution for
1965.

Climatology

Climatology of the south-central Ohio region may be described as
continental-temperate, As such, the region is subject to a wide seasonal
range in temperature Summers are quite warm; the mean temperature for tne
months of June, July, and August is 73.3 F. 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 31.2 F. The number of days per year with
temperatures below 32 F and below O F are 122 and 4, respectively.

Precipitation is distributed fai ly uniformly during the year,
althcugh 60 percent falls during the spring-summer seasons. The annual
monthly average rainfall is about 3.5 inches. 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
because of the incursion of maritime tropical air masses from the Guif of Mex-
ico and outbreaks of continental polar air masses from Canada. Warm air mass
inversion is most commyn during the later spring and summer and fregquently
results in frontal showers and thundershowers. Tropical air mass thunder-
storms are also common during the summer and are frequently accompanied by
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high winds. Additionally, it is not uncommon for hot air mass thunderstorm
development to be sufficiently strong to spawn tornado activity. Cold fronts
that invade the region, principally during the late fall, winter, and early
spring, also bring showers and thunderstorms.

During the late spring, fast-moving cold fronts, with large tem-
perature discontinuities ahead of and behind the frontal surface, travel
through the region and are often accompanied by thunderstorms and frequently
by tornadic activity. Of the 567 tornadoes recorded within 144 miles of the
Battelle facilities during the period 1950-1975, 163 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 facil-
ity, is generally representative of the local climatic conditions at the
Columbus site. Data from Port Columbus are used to prepare wind rose patterns
and tables of average wind speed and direction (see Figure 11 and Table 23
later in this report).

Geology

The arrangement of geological strata underlying the Battelle
facilities area consists of glacial till and outwash with formations of clay,
sands, and gravel. The sands and gravel of the outwash are found in scat-
tered, thin, discontinuous lenses within the till, which is composed of
unstratified clay containing fragments of rock. The unglaciated basement for-
mations in the West Jefferson area lie at depths ranging from about 80 to
100 feet below the surface. They consist of nearly horizontal beds of lime-
stone, dolomite, and shale several hundreds of feet thick. Surface soils con-
sist of patches and mixtures of Brookston silty clay loam, Crosby silt loam,
Lewisburg silt loam, Celina silt joam, and Miamian silt loam. The greatest
portion of the surface soils is represented by the Brookston-Crosby Associa-
tion with little more than traces representing the remaining types. All of
these soil types exhibit relatively low permeability; all grade into till clay
at depths of 55 to 60 inches where the impermeability of the near-surface
geology nearly precludes further percolation.
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No recorded earthquakes have occurred within 50 miles of the area
of interest, although in 1937 a strong quake was experienced at Anna, Ohio, a
little over 50 miles to the northwest of the West Jefferson site. The
Columbus-West Jefferson areas are, however, considered to be in a nonseismic
region. The Battelle facilities are in a Zone | low-risk area.

Hydrology

Two aquifers, or underground sources of water, are located in the
site area. The shallow aquifer is in the dense clay till. The deep or prin-
cipal aquifer is in the limestone bedrock underlying the till, Earlier wells
in the site area ranged in depth from 10 to 40 feet, which placed them in the
glacial deposits. Till is not very permeable and yields water slowly. The
effective velocity of water moving through clay under a hydraulic gradient of
one percent is reported to be less than 0.004 foot per day; for water moving
through silt, sand, and loess under the same gradient, the rate is between
0.0042 and 0.065 foot per day. Water movement in the till at the Battelle
site is probably within the ran_e of the former figure, since the hydraulic
gradient of the water table in the area is only slightly greater than one
percent.

The present supply wells at the Battelle facility lie below the
surface of the bedrock. The north well is 130 feet deep, the centrally
located well in the Middle area is 162 feet deep, and the South area well is
138 feet devp. Bedrock was encountered at approximately 103 feet below the
surface in drilling these wells.

A man-made hydrologic feature of the site is the artificial lake.
It covers an area of about 25 acres and was formed by damming Silver Ditch
southeast of and down gradient from the Nuclear Sciences area. The normal
surface elevation of the lake is B88 feet MSL.

The source of groundwater in the site area is local precipitation,
Recharge to the shallow aquifer takes place relatively uniformly over the
area. Contours of the water table, which are about 40 feet belcw the surface,
are a subdued replica of the surface topography. Groundwater moves downslope
at right angles to the contours and follows a path similar to surface runoff.
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FACILITY DESCRIPTION

The center of S&M activities at the Battelle King Avenue site is
the former U-235 Processing Facility, located on the first floor of 8uild-
ing 3. It was the nuclear materials management point for all transactions
involving nuclear material at the King Avenue site. Figure 4 shows the loca-
tion of Building 3 in the King Avenue site building complex.

At the West Jetferson Nuclear Sciences Area, the major S&M opera-
tions are the result of research and development (R&D) on the properties of
frradiated materials. This work wa. performed in the Hot Cell Laboratory
(IN-1) and involved examination and testing of irradiated reactor fuel,
nuclear pressure vessel material, and fuel cladding material. Only residual
fuel contamination and small contained sources remain onsite. Nuclear support
and S&M activities are conducted in the Administrative Building (JUN-2) and the
retired Battelle Research Reactor (JN-3). Figure 5 shows the locations of
these nuclear facilities in the Nuclear Sciences Area building complex.

D&D activities during the year involved site and building charac-
terization at West Jefferson, room and/or building characterization at King
Avenue, and actual DD of Building 9.

The King Avenue Site

The former U-235 Processing Facility is located in Building 3 of
the King Avenue site. This facility was constructed in the mid-1950s. It
served until the late 1960s as an exclusion area specifically designed for the
processing and storing of unirradiated enriched uranium utilized on various
government and industrial RED programs. Presently Building 3 is used for se.-
eral activities, including waste storage and characterization. Access to the
U-235 processing area is limited and entry doo:s to the area are locked. A
vault was used for the temporary storage of limited quantities of unirradiated
enriched uranium. The U-235 area also served as a receipt and shipning, sam-
pling, and measurement area for shipments of source materials and small quan-
tities of unirradiated uranium that had been used on programs performed at the
King Avenue site.
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The West Jefferson Site

Figure 5 shows the location of the four principal buildings at the
West Jefferson Nuclear Sciences area: JN-1, the Hot Laboratory; JIN-2, the
Administrative Suilding; JN-3, a retired Research Reactor; and JN-4, the Hai-
ardous Material Research Facility (Decommissioned Plutonium Laboratory). Each
of these facilities is described in the following paragraphs.

HOT CELL LABORATORY, JN-1

This laboratory contains approximateiy 27,000 square feet of
space. It was considered to be one of the most completely equipped installa-
tions available to the nuclear community. The Hot Laboratory was capable of
providing research and technical assistance in the following areas:

® Power reactor fuel performance evaluations

® Pressure vessel irradiation surveillance, and cap-
sule examinations and evaluations

e Postirradiation examinations of nuclear materials
and components

@ Radiation source encapsulation

® Physical and mechanical property studies of irra-
diated materials and structures.

The Hot Labcratory consists of a large high-energy cell and con-
necting pool, five smaller cells, and supporting facilities. The high-energy
cell and pool are capable of handling complete power reactor fuel assemblies.
The smaller cells are the high-level and low-level cells, the two mechanical
test cells, and a segmented alpha gamma cell. The supporting facilities
include areas for cask handling, solid and liquid-waste disposal, contamina-
tion control, equipment decontamination, and other miscellaneous operations.
All of these operations have contributed to the need for surveillance and
maintenance while awaiting decommissioning.
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ADMIMISTRATIVE BUILDING, JN-2

This building was designed and constructed for use as a critical
assembly laboratory. It was used for critical experiments from 1957 through
1963. Since the cessation of critical experiments, the facility has been used
for several nuclear-related projects, including direct conversion concepts,
irradiation experiment assembly, and special nuclear materials handling. The
operating license was terminated by Battelle in 1970 when project work was
ended. These activities have made it necessary to maintain it on the S&M
schedule.

Offic : and small laboratories are used by nuclear supporting ser-
vices staff includ.ng Section Administration, Health Physics Services, Nuclear
Materials Acceuntability, Quality Assurance, and Instrument Maintenance.

These activities are the major building activities at this time. The building
also currently houses a vault for storage of special nuclear materials and a
radiochemistry laboratory for the assay of routine health physics and environ-
mental samples.

RETIRED BATTELLE RESEARCH REACTOR, JN-3

The Battelle Research Reactor began operations October 29, 1956.
Operations were terminated on December 31, 1974, and dismantling was initi-
ated. The dismantling was completed without incident during 1975 and the
license changed to a possession only status. Scorage of waste awaiting ship-
ment for burial is the only licensed activity conducted in JN-3 at this time.

DECOMMISSIONED PLUTONIUM LABORATORY, JN-4

Building JN-4 was built in 1960 to house activities in plutonium
research ana prccessing. These operations were terminated in 1978 and disman-
tling of the laboratory portion was completed in 1985. A hazardous materials
research facility now operates in JN-4. These activities involve nonradioac-
tive materials only,



COMPLIANCE SUMMARY

CALENDAR YEAR 1991

The BCLOP continues to muintain a state of compliance with all ®
applicable environmental statutes, regulations, or DOE orders. No fines,
penalties, or administrative orders were imposed on Battelle during 1991. WHo
lawsuits by regulatory agencies or citizen suits were brought against Battelle
in 1991. There were no unresolved compiiance issues during 1990 that needed .
to be addressed in 1991. A minor violation in the areas of NPDES limits was
noted and has been corrected by Battelle. However, this violation was not
attributed to BCLDP activ ties, because it was a result of other Batteile
operations. Only those issuves that may be related to the BCLOP are reported L
here.

Compliance Status in Specific Regulatory Areas

@
a. Comprehensive Environmental Response, Compensation and Lia-
Eiaﬁiy Act (CERCLA)
No violations have occurred and no enforcement actions were
taken in connection with BCLDP. -

b. Resource Conservation and Recovery Act (RCRA)
No violations have occurred and no enforcement a.tions were
taken in connection with the BCLDP. Battelle's Part B permit @
application for waste storage and treatment at the King
Avenue site was revised in response to comments made by OEPA.
The revised application is being reviewed by OEPA; USEPA is
reviewing the Corrective Action portion of the application, ™

¢, National Environmental Policy Act (NEPA)
No activities were performed during this period that would
trigger noncompliance with NEPA, »
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Clean Air Act (CAA)

AVl requirements under the act, including the National Emis-
sions Standards for Hazardous Air Pollutants (NESHAPS), were
met and no citations were issued,

(lean Water Act (CWA)

This act is administered in Ohio by the OEPA. The NPDES per-
mit for the West Jefferson fac . lity was renewed in 1991. It
contained more stringent monitoring conditions than the prior
permit., The monitoring done to meet the permit was adjusted
accordingly. Three minor permit limit e.ceedences occurred;
two of these were due to suspended solids, the other was due
to a tota)l resicual chlorine level. No enforcement actions
were taken in connection with Battelle or the BCLDP,

Safe Drinking Water Act (SDWA)

This act is administered in Ohio by the OEPA. No violations
have occurred and no enforcement actions were taken in con-
nection with the BCLDP.

Toxic Substances Control Act (TSCA)

No violations have occurred and no enforcement actions were
taken in connection with the BCLDP. PCB wastes were properly
stored and removed within the ragulatory time limits.

Federal Insecticide, Fungicide, and Rodenticige Act (FIFRA)
This act is not applicable. No pesticides are used in BCLDP
activities.

Endangered Species Act (ESA)
This act is no* applicable. No endangered species have been
identified in the areas around Battelle,
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J. National Historic Preservation Act (NMPA)
This act is not applicable. No areas or structures at
Battelle have been identified as subject to requirements of
this Act.

k. Executive Order 11988 “Floodplain Management"
This order is not applicable. The reference is Environmental
Assessment (EA) for Battelle Columbus Laboratories Decommis-
sioning Project, Table 4.5,

1. Executive Crder 11990 “Protection of Wetlands"
This order is not applicable. No wetlands have been identi-
fied at Battelle.

Environmental Permits

No new environmental permits were applied for under the BCLDP.
OEPA did review new information on a source that they had previously exempted
from air permitting. The Agency confirmed that no permit was required for the
source. The BCLDP applied to the OEPA for two air permits related to project
activities. The OEPA determined that neither sources required air permitting
oue to the insignificant impact of the releases and the short duration of the
source,

List of Environmental Permits
The following is a listing of all active environmental permits at
Battelle Columbus Operations that may be associated with the BCLOP.
Columbus Laboratory
a. Air (P10: Permit to Operate)
1. Bldg. 3--Beryllium lab hood, PT0 #0125040520/P002
2. Bldg. 5--Beryllium Machine shop, PTO #0125040520/P003
b, Water
NPDES permits for King Avenue are not associated with BCLDP
operations.
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¢. Hazardous Waste
!. COhio Hazardous Waste Permit #01-25-0572.
¢-  USEPA interim status--Part A Permit OHDCJ790)598.
3. Public Ut:lities Commission of Ohio (P.U.C.0.) hazardous
waste transporter<-M_ 18902; 310-HW.

West Jefferson Laboratory
a. Air
1. Bldg. JN-1 Boilers - 0149000074/B001, on registration
status with OEPA
2. Bldg. JN-2 Boiler - 0149000077/8002, on registration sta-
tus with OEPA
3. JN-]1 underground storage tank--PTI# 0149000077/7001, on
registration with OEPA,
4. Bldg. JN-3 Boiler #0149000074/B003, on registration sta-
tus with OEPA,
b. Water
1. NPDES Permit 41NOCOO4*DD
c. Hazardous Waste
1. Hazardous waste generation identification number--
OHT400013892.

JANUARY 1, 1992 - APRIL 1, 1992

The BCLDP continues to maintain a state of compliance with all
applicable environmental statutes, regulatiors, or DOE orders. No fines,
penalties, administrative orders, or notices of noncompliance were imposed on
Battelle during the first quarter of 1992. No lawsuits by regulatory agencies
or citizen suits were brought against Battelle during the same periods. Only
those issues that may be related to the BCLDP are reported here.
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liance Status in Jpecific Regulatory Areas L
a. C%%grohensivi Environaentul Response, Compensation and Lia-
y Ac LA)
Mo violations have occurred and no enforcement actions were %

taken in connection with the BCLDP.

v. Resource Conservation and Recovery Act (RCRA)
No violations have occurred and no enforcement actions were ®
taken in connection with the BCLOP. Battelle's Part B appli-
cation is being reviewed by OEPA; USEPA is reviewing the Cor-
rective Action portion of the application.

@
c. National Environmental Policy Act (NEPA)
No activities were performeJ during this period that would ‘
trigger noncompliance with NEPA.
'

d. Clean Air Act (CAA)
A1l requirements under the act, including the National Emis-
sions Standards for Hazardous Air Pollutants (NESHAPS), were
met -3d no citations were issued.

e. Clean Water Act (CWA)
This act is administered in Ohio by the OEPA. No violations
have occurred and no enforcement actions were taken.
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ENVIRONMENTAL PROGRAM [NFORMAT ION

The Battelle Columbus Laboratories Decommissioning Project (BCLDP)
has an Environmental Program that consists of an environmental monitoring
program, environmental compliance awareress and evaluation activities, and
programs tor waste minimization and pollution prevention.

There is a Waste Minimization Plan for the BCLDP. The plan
addresses only the minimization of radioactive waste, because the program
involves only decontamination and decommissioning (D&D) of existing contami-
nated (or radicactive) facilities. No other operations or activities generate
waste ‘other than paper, which is recycled) that could be minimized. The
BCLOP Waste manager is responsible for the annual review and updating of the
Waste Minimization Plan. Waste minimization is also included in the Waste
Quality Assurance (QA) Plan, Low-Leve] Waste (LLW) Certificatior Plan, Trans-
aranic (TRU) Waste Certification Plan, and D&D Work Plans.

A program for training emplovees in pollution prevention awareness
is in place. The BCLDP Program Manager has issued a copy of DOE's Environmen-
ta' Policy Statement and specific instructions for compliance, to all persons
involved in BCLDP operations. Pollution prevention training and awareness are
addressed in the Waste Minimization Plan, and pollution prevention is also
included in the support/commi*ment and policy statements of this plan.

One key element in the Pollution Prevention Awareness Program to
help prevent the spread of pollution is the issuance to each employee of site-
specific Emergency Plans. They address steps to take in the event of any
number of emerjencies, providing information such as whom to notify for each
type of emergency and which emergercy teams are assigned to respond, depending
on which site is involved ir the emergency. They address major items such as
fire and spill of hazardous and radiological materials. The Hazardous
Materials Response Team is u.nder the direction of the BCO Environment, Health
and Safety Office. The team receives training in spill control, which
includes awareness of new pollutants and how to prevent their release into the
environment. A separate and detailed "Emergency Plan and Procedures - West
Jefferson North" notebook addresses the hindling of emergencies involving the
release of radiological materials from the West Jefferson North site. West
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Jefferson personnel experienced in the handling of radioactive material’ are
assigned to various teams to respond to potentially larger radiological haz-
ards and releases to the environment., At King Avenue the BCO Radiological
Safety Officer coordinates the response to radiological spills.

The impact of operations on the health and safety of the public is
evaluated routinely by an environmental monitoring program that has been in
effect since 1955. The basic objective of the environmental moiitoring pro-
gram is tc evaluate the effectiveness of the waste management program of all
operacions. Concentrations of radicactive and nonradioactive wastes are cen-
trolled so that effluent levels are maintained as low as reasonably achievable
end well within applicable standards. A1l effluents involving potentially
polluting materials are contained within the operating facilities to the
extent possible and are disposed of as packaged wastes by authorized services.

Environmental monitoring under the BCLDP is limited by the nature
of the S&M and DBD activities. With few exceptions, only radiological moni-
toring is being performed routinely under S&M. D&D operations have been 1im-
ited to radiological precharacterization and characterization of facilities
and disposal of w~aste. Disposal of sludge waste from King Avenue sumps did
require nonroutine analysis of sludge to determine compliance with RCRA 4nd
TSCA disposal criteria. This led to the removal and packaging of 185 drums of
radioactively contaminated TSCA or RCRA waste. This operation was conducted
throughout the year and the material was shipped off site in three shipments
in 1991. Nonradiological monitoring performed in connection with the BCLDP is
presented in a separate section following the section pertaining to radiologi-
cal monitoring.

ENVIRONMENTAL RADIOLOGICAL MONITORING

An inventory of suspected radionuclides and resultant effluent
releases for air and waver is presented in Table 3. Both release inventories
are based on minimum detectable levels (MDL) of listed isotopes.® Weekly

'A discussion of how MOLs are calculated for radionuclide analyses can be
found in the Quality Assurance Section at the end of this report.



TABLE 3. ANNUAL RADIONUCLIDE RELEASE INVENTORY™ ..
WEST JEFFERSON SITE-~1991

e T R~ R B B T T R 3 B T 1 2 S R e T ol ot S S e s rrmmem s

Air Activity (uCi)
Co-57 0.72
Co~60 1.50
Sr-90 0.13
Sb-125 3.30
Cs-134 1.05
Cs-137 1.47
Eu-152 2.73
Eu-154 4.20
U-235 2.93
U-238 1.73
Pu-238 0.04
Pu-239 0.01
Am-241 1.79
Water Activity (uCi)
Co-57 106.7
Co-60 166.5
Sr-90 24.9
Sb-125 344.9
{s-134 123.6
Cs-137 187.1
Eu-152 369.2
Eu-154 439.5
Ra-226 15.9
Ra-228 13.5
1-129 135.2
U-235 993.5
U-238 6029
Pu-238 27
Pu-239 g+
Am-241 395.5

(a) Invento.y is made up of suspected radionuclides and resultant effluent
releases for air and water, based on MDL values. See Tables 5 and 7
for details of West Jefierson site air and water discharge.
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samples are screened for elevated levels of radioactivity by counting for
gross a (alpha) and gross p-4 (beta-gamma). Weekly samples are composited
into monthly and quarterly samples for isotopic analysis. As a conservative
measuie, minimum detectable levels are assumed as positive releases for pur-
poses of establishing a release inventory and estimating doses to the public.

WEST JErFERSON SITE
Air--Radicactive

In-stack air samplers continuously monitor the exhaust stack
effluent release from each facility to assess the effectiv. 1ess of systems
controlling airborne emissions. Eight continuous stack monitors ensure detec-
tion of any inadvertent release of radioactive materials and provide data for
the prompt assessment of the environmental impact, if any (see Figure 5 for
location). Particulate samples of the effiuent are collected from each
exhaust stack., The particulate samples are collected on Type A" glass fiber
filter paper. The air is sampled at an average rate of 2.85 x 10* cc/min.

The filters are changed weekly, which represents an average sample volume of
287 m*. This volume is selected to facilitate the detection activity in
concentrations well below regulatory standards.

Analyses are performed on filters on a weekly basis for gross a
and gross A for stacks 001 through 004, 006, 012, 013, and 014. The cumula-
tive average concentration of the a and f mixture emitted from the stacks was
many orders of magnitude below the derived concentration guide (DCG) value at
the site boundary. The results are summarized in lable 4. Note 4 2 implied
in the table references to . These filters are composited on a monthly basis
for gamma analysis and on a quarterly basis for radiochemical analysis. Gamma
spectrometric analyses were performed wsing an intrinsic germanium detector
coupled to a Nuclear Data Mode! ND66 multichannel analyzer. The concentra-
tions of the radionuclides identified were all less than 7.1 x 10°® percent of
the applicable DCG values at the site boundary (Table 5). The results
reported represent total annual average concentration at specific stacks. The
site boundary concentrations (see Tables 4 and 5) for the various exhaust



TABLE 4. SUMMARY OF ATMOSPHERIC RADIOACTIVE EMISSIONS--WEST JEFFERSON
SITE--1991
Number Stack Site

Stack of Stack Volume Activity Stack Boundary®
Species Locations Samples 10" L/wr wCi/yr 107" uCi/mi 107 uCi/jmi
Gross a 001 52 2:5 0.07 0.17 + 0.11 0.17 « 0.11
Gross 8 001 52 2.5 G.18 1.12 « 0.19 1.12 + 0.1%9
Gross a 002 5Z 11.1 0.26 0.i1 « 0.12 0.11 =+ 0.12
Gross § 002 52 1.1 L &7 0.58 + 0.10 0.58 : 0.10
Gross a 00° 52 4.62 0.11 0.11 + 0.12 0.11 « 0.12
Gross § 002 52 4.62 0.30 0.46 : 0.18 0.47 « 0.18
Gross « 004 52 0.84 0.02 0.13 : 0.12 .13 + 0.2
Gross p 004 52 0.84 0.06 90.53 . 0.19 0.53 : 0.19
Gross « 013 52 0.76 0.02 0.12 : 0.12 0.12 + 0.12
Gross g 013 52 0.76 0.06 0.58 « 0.19 0.58 + 0.19
Gross a 014 52 1.84 0.0 0.08 - 0.11 0.08 « 0.11
Gross B 014 52 1.84 0.12 0.47 + 0.18 0.47 . 0.18
Gross « 012 51 2.48 0.06 ©€.12 + 0.17 0.12 + 0.17
Gross B 012 51 2.48 0.29 0.5 « 0.26 0.56 + 0.26
Gross « 006 52 0.38 0.0 0.09 : 0.98 0.09 « 0.08
Gross # 006 52 0.38 0.37 0.72 + 0.22 0.72 « 0.22

Site boundary concentrations were calculated by muitiplying stack

(a)

concentrations by the average atmospheric dispersion parameter (1.0 x

10%) computed for the site boundary using computer code AIRDOS-EPA (see
Table 24 for data sets).

62



SUMMARY OF SPECIFIC RADIONUCLIDES FROM
STACK EMISSIONS«~WEST JEFFERSON SITE--1991
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stack locations were caiculated by multiplying the individual stack concentra-
tions by the atmospheric dispersion parameter computed using the atmospheric
dispersion model incorporated in computer code AIRDOS-EPA (see reference 11).

Supplementary air sampling was performed at four site perimeter
locations during 1991 (Figure 6). These air samples were collected continu-
ously and analyzed on a weekly basis for gross a« and f activities. The
average concentrations of activity at each of these locations were all statis-
tically Tower than the average gross a and § activities Tound at six off-site
background a&ir sampling locations previously surveyed weekly at distances
varying 5 to 44 miles from the Nuclear Sciences Area. Quarterly composite air
samples from the four site boundary locations were anelyzed for Pu-238,
Pu-239, Sr-90, and gamma-emitting radionuclides (Table 6).

Water Monitoring--Radioactive

A sanitary sewage system, which is operated in accordance with
State of Chio regulations under NPDES Permit 41NOOOC4*DD, handles all sanitary
sewerage generated on the West Jefterson north site. The liquids are first
treated in a 2,500-gallon septic tank and then released tc a 2,160-s5q-foot
contained sand and gravel filter bed (Figure 5). From the filter bed the
effluent goes to a chlorinating system prior to release to Big Darby Creek.

Sampling of all sanitary liquid effluents from the Nuclear Sci-
ences Area to Big Darby Creek is performed using a continuous water sampling
system after discharge from the chlorinating system. The erfluents samples
are analyzed weekly for gross a and § activity in suspended and dissolved
fractions. Any sample exceeding 3 x 10 uCi/mL receives a supplementary
gamma isotopic analysis and/or an alpha spectrometric analysis as appropriate.
The w2ekly samples are held, composited, and subjected to gamma spectr~metric
analyses as well as specific analyses for plutonium-238, plutonium-239,
iodine-129, strontium-90, radium-226, and radium-228 at the end of each month.
The concentrations of gross a and gross § activity in suspended and dissolved
fractions as well as the concentrations of specific radionuclides identified
in the sample are summarized in Table 7. 'n most cases, the activity in the
samples has been due to a mixture of nuclides. The average concentration of
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TABLE 7. SUMMARY OF LIQUID RADIOACTIVE EMISSION--WEST JEFFERSON

SITE™.-199]
Number Average
of Sam- Activity, Concentration DCG Percentage
Species ples  wCi/yr® #Ci/mL uCi/mbL of DCG
Gross a 52 30.9 (3.68 : 3.10) x 10°* - 0.4
Gross f 52 173 (2.06 + 0.17) x 10 -- -
Co-57 12 107 1.3 x 10 1.0 x 10°*  0.02
Co-60 12 167 2.0 x 10 5.0 x 10°* 0.60
Sr-90 12 25 3.0 x 10 1.0 x 10* 0.08
Sb-125 12 345 «.1 x 10°® 5.0 x 10°*  0.13
Cs-134 12 124 1.5 x 107 2.0 x 10°* 1.20
Cs-137 12 187 2.2 x 10°® 3.0x10° 0.9
Eu-152 12 368 4.4 x 10°* 2.0 x 10°*  0.32
Eu-154 12 440 5.2 x 10°* 2.0 x 10  0.43
Ra-226 12 16 1.9 x 10°° 1.0 x 107 1.50
Ra-228 12 14 1.6 x 107 1.0 x 1677 0.90
1-129 12 135 1.6 x 10°* 5.0 x 107 0.98
U-235 12 494 1.2 x 10°® 6.0 x 107 8.89
U-238 12 30. 3.7 x 19°F 6.0 x 1077 0.62
Pu-238 12 6.0 6.8 x 10 4.0 x 10°* 0.40
Pu-239 12 3.0 2.9 x 107 3.0 x 10* 0.13
Am-241 12 30.9 3.7 x 10° 3.0 x 10* 0.12

P T e S S S e e ey o e

(a) Annual average flow in Big Darby Creek = 429 cu ft/sec = 3.82 x
10" L/yr. Total volume of ligquid effluent discharge for 199] =
8.41 x 10° liters., See Figure 5 for sample location 010.

(b) Isotopic data tor effluents released at this location were obtained
from gamma and radiochemical analysis of monthly composite samples
where possible. In the ahsence of detectable activity, calculated
MOL values (a posteriori) were used to establish inventory on sus-
pected radionuclides. Gross « values were used for alpha emitters
U-238 and Am-241 using a conservative 100% of « activity.

(c) Mo DCG listing for mixture of qross « and f. Value represents
percent of total activity using 10 CFR Part 20, Appendix B limit
£3 ;2é04) for mixture, not containing Sr-90, 1-129, Ra-226 and

a-228.
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TABLE 8. SUMMARY OF RADIOLOGICAL ANALYSES OF ENVIRONMENTAL
WATER SAMPLES--WEST JEFFERSON SITE--1991

R T S T T e S T S S SR S AT S Ty,

10° 4Ci /mL©

Location®
(Direction and Distance Number of Gross « Gross
from Nuclear Sciences Area)  Samples® . 2 sigma . 2 sigma
Darby Creek Upstream 12 4.28 . 5.82 8.12 ;. 2.42
(18.3 m above sauitary outfall)
Darby Creek Downstream 12 7.98 + 6.98 12.64 . 2.78
(18.3 m below sanitary outfall)
Darby Creek Downstream 12 7.41 ;. 6.30 7.47 : 2.32
(186.3 m below sanitary outfall)
Battelle Lake Spillway 12 4.2. 4. 6.17 + 2.14

(18.3 m below dam)

(a) Locations are “ wn in Figure 6.

(b) Darby Creek a. .attelle Lake Spillway samples are monthiy com-
posite samples of weekly collections.

(c) A priori minimum detection limit for gross « is 6.5 x 107 uCi/mL
and 4.8 x 10 u4Ci/mL for gross g.

S eSS —— T R T
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SCALE OF MILES

Legend: 4 Food Crop, Sail, and Vegetation
@ On-Sne Garden Crops
B Ofi-Site Garden Crops

| FIGURE 7. MAP OF GRASS, FOOD CROP, AND SOIL SAMPLING LOCATIONS



TABLE 9. SUMMARY OF RADIOLOGICAL ANALYSES OF GRASS'™--WEST JEFFERSON SITE--1991
pCi/g dry wt. 5

Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector
Nuclide 1 2 3 1 5 6 7 8 9 10 i1 12
Co-57 <0.07 <0.07 <0.08 <0.28 <0.29 <0.27 <0.08 < 10 <0.09 <0.10 <«0.12 <0.11
Co-60 <0.13 <0.12 <0.14 <0.64 <0.57 <0.61 <0.16 <0.18 <0.15 <0.19 <0.20 <0.20
Sr-90 <0.06 <0.06 <0.06 <0.06 <0.06 <D.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Sb-125 <0.25 <0.26 <0.27 <«1.17 <1.23 <1.14 <0.28 <0.30 <0.27 <0.30 <0.38 <0.35
Cs-134 <0.09 <0.09 <0.11 <0.4]1 <0.43 <0.39 <0.1i <0.10 <0.11 <0.14 <0.12 <0.13
Cs-137 <0.11 0.05 <0.15 0.45 0.48 <0.48 <0.12 <0.15 <0.13 <0.17 <0.19 <0.17
Eu-152 «<0.27 <0.24 <0.30 <1.31 <1.38 <1.16 <0.32 <0.34 <0.32 <0.40 <0.39 <0.40
Fu-154 <0.38 0.# <0.39 <1.62 <1.70 <1.56 <0.47 <0.41 <0.40 <0.53 <0.60 <0.52 w
U-235 <0.13 <..® . '5 <0.90 <0.95 <0.85 <0.85 <0.66 <0.62 <0.85 <0.82 <0.80
U-238 <2.38 <2.53 <2.70 <11.10 <11.70 <10.50 <2.74 <3.06 <2.63 <3.29 <3.78 <3.49
Pu-238 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Pu-239 <0.003 <0.G03 «<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Am-24]1 <0.27 <0.28 <0.31 <0.98 <1.03 <0.89 <0.30 <0.33 <0.34 <0.38 <0.43 <0.38

{a) Locations are shown in Figure 7.




TABLE 10. SUMMARY OF RADIOLOGICAL ANALYSES OF FOOD CROPS™--WEST JEFFERSON SITE--1991

pCi/g dry wt.

Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector
Nuclide 1 2 3 4 5 6 7 8 9 10 11 12

Co-57 <0.03 <0.04 <0.04 <0.03 <0.04 <0.04 <0.04 <0.03 <0.03 <0.03 <0.03 <0.04
Co-60 <0.06 <0.08 <0.09 <0.06 <0.09 <0.08 <0.07 <0.06 <0.07 <0.05 <0.05 <0.08
Sr-90 <C.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
$b-125 <0.01 <0.13 <0.13 <0.10 <0.i5 <0.15 <0.11 <0.11 <0.12 <0.10 <0.11 <0.12
(s-134 <0.04 <0.05 <0.04 <0.04 <0.05 <0.05 <0.05 <0.04 <0.04 <0.04 <0.04 <0.05
Cs-137 <0.05 <0.05 <0.06 <0.05 <0.06 <0.05 <0.05 <0.04 <0.06 <0.05 <0.04 <0.06
Eu-152 <0.12 <0.13 <0.13 <0.12 <0.13 <0.15 <0.13 <0.14 <0.11 <0.12 <0.12 <0.13
Eu-154 <0.14 <0.25 <0.22 <0.16 <0.28 <0.20 <0.18 <0.i6 <0.16 <0.15 <0.17 <0.22
U-235 <0.25 <0.07 <0.27 <0.23 <0.29 <0.27 <0.27 <0.06 <0.25 <0.06 <0.24 <0.07
U-238 <1.05 <1.00 <1.00 <1.04 <0.89 <1.19 <1.22 <1.05 <1.20 <1.07 <1.01 <1.01
Pu-238 <0.006 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Pu-239 <0.003 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Am-241 <0.12 <0.14 <0.14 <0.12 <0.15 <0.13 <0.13 <0.12 <0.12 <0.11 <0.12 <0.13

(a) Locations are shown in Figure 7.

ov



SUMMARY OF RADIOLOGICAL ANALYSES OF
GARDEN CROPS'™ .-WEST JEFFERSON
SITE--1991







TABLE 12. SUMMARY OF RADIOLOGICAL ANALYSES OF SEDIMENT
SAMPLES --WEST JEFFERSON SITE--1991




TABLE 13. SUMMARY OF SOIL ANALYSES™ --WEST JEFFERSON SITE--1991

=S == =

pCi/g dry wt.
Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector Sector
Nuclide 1 2 3 4 5 b 7 8 Fl 10 11 12

Co-57 <0.03 <0.03 <0.03 <0.03 <0.04 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Co-60 <0.07 <0.07 <0.06 <D.06 <0.07 <0.06 <0.06 <0.06 <0.06 <0.05 <0.06 <0.07
5r-90 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <N.90 <0.40 <0.40 <0.40 <0.40 <0.40
$b-125 <0.11 <0.11 <0.10 <0.12 <0.12 <0.11 <2.12 <0.11 <0.10 <0.10 <0.10 <0.11
(s-134 <0.04 <0.04 <0.04 <0.04 <0.05 <0.08 <0.04 <0.04 <0.03 <0.04 <0.04 <0.04
€s-137 0.25 0.20 0.11 0.44 0.72 0.62 0.0 0.31 0.59 0.30 0.36 0.26
Eu-152 <0.12 <0.11 <0.11 <0.12 <0.12 <0.10 <0.13 <0.13 <0.11 <0.10 <0.11 -0.11
Eu-154 <0.18 <0.19 <0.17 <0.18 <0.19 <0.15 <0.16 <0.16 <0.17 <0.16 <0.16 <0.17
U-235 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.07 <0.04 <0.04 <0.04 <0.04
U-238 <«<0.62 <0.61 <0.60 <0.061 <0.65 <0.60 <0.62 <0.01 <0.57 <0.57 <0.56 <0.57
Pu-238 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Pu-239 <0.01 <0.01 <0.01 <0.01 <0.01 <0.C1 <0.01 <0.01 <0.0! <0.01 <0.01 <0.01

Am-241 <0.14 <0.15 <0.13 <0.15 <0.16 <0.13 <0.14 <0.14 <0.12 <0.12 <0.13 <0.15
e S EE S e e ———

(a) Lecations are shown in Figure 7.
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TABLE 14. SUMMARY OF FISH TISSUE ANALYSES™..WEST JEFFERSON SITE--1991

R R R S B e S o o e S S ST, St o o

Sample : pCi/g raw wt.

Quarter 15t® 2nd Ird 4th Avg.
Co-57 <0.51 <0.28 <0.23 <0.49 <0.38
Co-60 <1.01 <0.40 <0.36 <0.76 <0.63
Sr-90 <0.04 <0.06 <0.05 <0.08 <0.05
Sb-125 <2.07 <0.79 <0.72 <).57 <1.29
Cs-134 <0.70 <0.27 <0.28 <0.56 <0.45
Cs-137 <0.87 0.18 <0.30 <0.63 0.49
Eu-152 <1.85 <0.77 <0.73 <0.163 <1.25
Eu-154 <2.55 <0.94 <0.96 <2.13 <1.65
U-235 <2.98 <0.49 <0).50 <1.08 <1.26
U-238 <16.00 <13.20 <4,90 <13.20 <]1.83
Pu-238 <0.04 <0.02 <0.02 <0.02 <0.02
Pu-239 <0.02 <0.01 <0.01 <0.02 <0.01
Am-241 <1.92 <0.53 <0.5€ <£;15 <].0i---

NE = Data not received from laboratory.

(a) Fish samples were collected from various locations within Battelle
Lake.

(b) First quarter results are average for bottom and non-bottom feeders,
all others are for non-bottom feeders only.



WE

FIGURE 8. MAP OF TLD LOCATIONS WITHIN 3/4-MILE RADIUS OF THE
NUCLEAR SCIENCES AREA
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TABLE 15. INTEGRATED EXTERNAL BACKGROUND RADIATION MEASUREMENTS
AT RECREATION AREA AND PROPERTY BOUNDARY LINE--WEST
JEFFERSON SITE--1991

B T L T T . T L 2 T e T e S s
Integrated TLD Measurements in rem

Location and Total for
Distance® 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr. Yeor
Southwest
.9 m (400 ft) 0.030 .030 0.030 <0.030 <0.120
420.6 m (600 ft) 0.030 .030 0.030 <0.030 <0.120

731.5 m (2400 ft) 0.030
1234.5 m (4050 ft) 0.030

West
152.4 m (500 ft) 0.030
630.9 m (2070 ft) 0.030

Southeast

.030 <0.030 <0.030 <0.120
.030 <0.030 <0.030 <0.120

cSOoOoo

oo

.030 0.030 <0.030 <0.120
.030 0.030 <0.030 <0.120

365.8 m (1200 ft) 0.030 0.030 0.030 <0.030 <0.120
1005.9 m (3300 ft) 0.030 0.030 <0.030 <0.030 <0.120
South

395.9 m (1200 ft) 0.030 <0.030 0.030 <0.030 <0.120
411.5 m (1350 ft) 0.030 0.030 <0.030 <0.030 <0.120
548.6 m (1800 ft) 0.030 0.030 <0.030 <0.030 <0.120
1097.3 m (3600 ft) 0.030 n.030 0.030 <0.030 <0.120
East

420.6 m (1380 ft) 0.030 0.030 0.030 <0, 030 <0.120
Northeast

395.9 m (1200 ft) 0.030 0.030 0.030 <0.030 <0.120
Northwest

307.3 m (1320 ft) 0.030 0.730 0.030 <0.030 <0,120
North

4572 m (1500 ft) 0.030 0.030 0.030 <0.030 <0.120

(a) Refer to Figure B. Average off-site background for year
<0.120 rem.
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TABLE 16. RADIOLOGICAL ANALYSES OF ENVIRONMENTAL Alft SAMPLES™ ..KING
AVENUE SITE--i991

Average
Number of Concentration

Nuc lides Samples uCi/ml + 2 sigma Percect of DCG
Gross « 51 1.43 ¢ 0.58 x 10°% -va(®)
Gross g 81 _l®a0a2xt e g
Co-57 4 <1.06 5.3 x 10°
Co-60 4 <2.31 2.9 x 10°
Sb-125 4 <4.63 4.6 x 10
Cs-134 4 <l1.71 8.6 x 107
Cs-137 4 <2.06 5.2 x 107
Eu-152 4 <4,51 9.0 x 107
Eu-154 4 <6.35 1.3 x 10?
u-235 4 <7.04 7.0
u-238 4 <27.6 27.6
Am-241 4 <2.69 13.4

2

a
b

Sample location EA-15, identified in Figure 4.
DOE 5400.5 does not list DCG limits for mixed a« and f§ activity.



[ABLE 17. RADIGLOGICAL ANALYSES OF LIQUID
DISCHARGES'™ -~KING AVENUF €*TE--169)
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TARLE 18. 2??%‘“?83“‘ ANALYSES OF SOIL SAMPLES--KING AVENUE
--1991

Nuclide (pCi/g)

Sample(® y-238 U-235 Cs~137
KAES-01 <0.60 <0.04 0.97
KAEA-02 <0.57 <0.04 0.48
KAES-03 <0.60 <0.04 0.27
KAES-04 <0.60 <0.04 0.18
KAEA-05 <0.60 <0.04 0.17
KAES-06 <0.60 <0.04 0.10
KAEA-07 <0.60 <0.04 0.28
KAES-08 <0.61 <0.04 <0.02

R I e S S T s e T T N S DT

(a) Locations are identified in Figure 4, oxcept KAES-08,
which is an off-site sample taken from The Chio State
University Agriculture Campus.
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Vegetation--Radioactive

Eight samples of vegetation were collected at points around the
King Avenue site. Zeven of these samples were collected on Bat*-lle's
property. See Figure 4 for exact locations. Another sample wa. collected
from The Ohio State University Agriculture campus north of the Battelle site
#< a background reference. The samples were analyzed for Uranium-235,
voonium-238, and Cesium-137. Data from these analyses is repqaiented in
T-:ie 19. There was no evidence of either uranium isotope above detectable
izcvels in any of the samples. There were detectable levels of cesium in both
the on-site and off-site samples. The source of cesium is believed to be from
fallout and not site operations.

ENVIRONMENTAL NONRADIOLOGICAL PROGRAM INFORMATION

The drinking water system at the West Jefferson site is monitored
under OEPA regulations, which regulate ail public water supplies. As a non-
community water supply, Battelle is required to perform quarterly sampling for
microbiological contamination, quarterly sampling for volatile organic com-
pounds (VOCs), and a nitrate analysis every three years(). The results of
the quarterly tests for microbiological contamination all showed no contamina-
tion (<1 colony/100 mL) and were reported as being "safe." VOC sampling
showed some VOCs at just above the detection level.®* The source of VOC con-
tamination is believed to be sampling error rather than groundwater contamina-
tion. The suspected sources of contamination are being investigated. The
last ritrate analyses were below the established Maximum Contamination Level
(MCL) value of 10 mg/L. Battelle has complied with the public notification
regulations enacted to warn of the dangers of lead in drinking water.

Presently, liquid effluents discharged from the West Jefferson
Facility are sudoject to the restrictions of an NPDES Permit. Battelle moni-
tors and reports on a monthly basis to the QEPA. Table 20, Nonradiological

*Total xylenes were found in the first and third quarters of a concentration
of around 1 wg/L. The EPA's maximum contaminant level for drinking water is
10,000 wg/L.
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TAELE 1%, RADIOLOGICAL ANALYSES OF VEGETATION SAMPLES--
KING AVENUE SITE--1991

Nuclide (pCi/g)

Sample(® U-238 U-235 Cs-137
KAEV-01 <7.31 <0.75 0.70
KAEV-02 <10.70 <0.87 <0.52
KAEV-03 <1.33 <1.33 <0.81
KAEV-04 <7.01 <0.09 <0.40
KAEV-05 <10.10 <0.82 <0.50
KAEV-06 <11.10 <0.90 <0.51
KAEV-07 <13.60 <1.11 <0.71
KAEV-08 <7.75 <2.07 <0.40

B e mm S s ———————— e e

(a) Locations are identified in Figure 4, except KAEV-08, which
is an off-site sample taken from The Ohio State University
Agriclture Campus.



TABLE 20. NONRADIDLOGICAL WATER EFFLUENT ANALYSES--WEST JEFFERSOR SITE--1991

North Sanitary System Sewer(®

Permit Requirements ()
Discharge Limitations

Loading Concentration
kg/Day «g/Day Other Units
Avg. Max. Min. Avg.® 30-Day Daily 30-Day Daily
Flow Rawe (1/day)® 23,081 37,415 1,340 - -
Residual Chlorine (mg/L) 0.49 1.8 <0.1 0.01 B 0.5
pH Value (S.U.) 7.90 B.48 7.45 . 6.5 to 9.0
Fecal Coliform (#/100 mL) 230.2 1,150 0 - 1,000 2,000
Dissolved Oxygen (mg/L) 7.6 3 6.7 - 6.0 6.0
Total Suspended Solids 23 & 0.0 0.05 0.4 0.098 10 20
(mg/L)
B.0.D. (5-day) (mg/L) 3.6 4.5 3.1 0.08 1.23  1.87 25 38
Ammonia (mg/L) 0.31 0.5 0.24 -

{a) Sauplin? site location is labeled 010 on Figure 5 (referred to as 001 in monthly NPDES

reports
(b) Based on a flow rate of 6,082 gpd.

includes discharge from Middle Area Sanitary System.

{c} Permit requirement discharge limitatiors based on NPDES Permit 41NOGOO4*DD.
(d) No restrictions for flow ¢~ ammonia under the NPDES Permit.
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Water Effluent Analyses--West Jefferson Site, includes a list of parameters
for which Battelle is presently required to analyze and report.

The data provided for the Nor.h Sanitary Sewer were obtained in
accordance with the NPDES Permit 41NOOO04*0D issued by the OEPA. The
conditions of Battelle's NPDES Permit were determined by the OEPA following an
extensive study of the Scioto River Basin,® of which Battelle's West Jeffer-
son site is a part. All readings were within acceptable limits as specified
in the permit for 1991, except for the total suspended solids readings in
January and May, and total residual chlorine levels in July.

The vaiues listed in Table 20 represent an average of the monthly
data collected during the 12-month period commencing January 1, 1991, and
ending December 31, 1991. The table serves to illustrate actual performance
against those limits or restrictions defined in Battelle's permit. Battelle
was issued a renewal to its NPDES Permit in July 1991. The new permit con-
tained additional parameters to monitor in the effluent, but no substantial
change to the allowable discharge limits,

Additional nonradiological monitoring was done on three monitoring
wells at the West Jefferson site. A discussion of the results can be found in
the following section.

The BCLDP does no environmental air monitoring for nonradiological
parameters at either the King Avenue or West Jefferson sites.

GROUNOWATER PROTECTION

Groundwater monitoring has been increased at the West Jefferson
site to include a total of 18 shallow and deep wells. These include three
supply wells at a depth of approximately 150 feet, three wells designed for
chemical monitoring at a depth of approvimately 30 to 35 feet, and 13 shallow
wells at a depth of approximately 10 to 15 feet. Figures 9 and 10 indicate
the location of shallow and chemical monitoring wells. The supply wells are
associated with facilities identified in Figures 5 and 6. Detailed rhemical
monitoring was performed and reported in Interim Report on Site Characteri-
zation--West Jefferson North Site--Stage 1 Sampling and Analysis: Chemical



STI3N ONTHOLINOW HILVMONNOYS LIS HIYWON "6 3WNSI14

LA abetagl P

spom Bunowuoy @

198 4




(V3uv Q3GYHS) VIUV 038 ¥3i114 QILVIGINTY ¥04 NO..I¥ WICIHEY QIONIWN0I3Y 0T 3un31d

303408 2 3oVIS © q

ot 3104304 1 JOVIS-3ud X “
D 1N104 01¥9 Qr==rmmm Qmmm——— e w.-‘-a-ﬁmmv--‘--l ERS— V-

-.« 0w HO. s
1131/ 31043408 mmv

-

yioN
Ty e —

yvidv wNorivibawau

‘GN3D3

e & B &
-

W @-: X i W X ot ‘ u%%.ﬁzﬁ/an/w///ﬂ%w

D D B L P

- vei
| m m
x:_ . Xn: @2.

! '

)=mmmmme O

X sn




59

Sampling Summary Report, dated December 22, 1989. No contamination was found
in groundwater samples collected at that time,®

Annual radiological monitoring results are presented in Table 21.
The highest activity is shown to be in well 110, where radicactivity remains
in a former remediated filter bed. This area has been recommended for further
remediation in the Final Assessment of the Radiological Status of Battelle's
Nuclear Sciences Area, dated January 1991.

Detailed chemical analyses were performed on groundwater samples
collected December 27, 1991, from the three chemical monitoring wells. Sam-
ples from all three wells were analyzed for eight heavy metals, 27 pesticide
and PCB compounds, 35 VOCs, 66 semivolatile organic compounds, oil and grease,
and pH. A1l compounds in all .f the sample: were below the levels of detec-
tion or quantification, except for phenol in the sample from well C03, where
the phenol concentration was 17 wg/L (Table 22). Phenol is a naturally eccur-
ring compound in the environment and there are no known or suspected sources
of phenol at the site. Phenol concentrations will be reviewed in subsequent
samplings to determine if there are any trends.
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EVALUATION OF DCLE TO THE PUBLIC L]

ESTIMATED DOSE TO TrE PUBLIC FROM
WEST JEFFERSON SITE EMISSIONS DURING 1991

The environmental monitorirg data for 1991 presents information
for determining sources of environmental :aediation resulting from past or
current nuclear activities and from atmospheric nuclear tests or natural radi-
oactivity. Contributions from Battelle's nuclear operations were indistin- @
guishable from other sources with two exceptions. These include minimal
airborne releases of mixed fission products from Hot Cell Laboratory activi-
ties and very low concentrations of mixed fission products in liquid effluents
at the West Jefferson Nuclear Sciences Area. The radiological impact of "
Battelle's nurlear activities is calculated from the quantity of radionuclides
assumed directly in effluents from facilities operating in 1991, from the
annual deposition of airborne ranionuclides on vegetation and food crops, and
from residual radionuclides in stream sediment associated with past @
operations.

Atmospheric Discharges

Calculated releases and ground level annual avercge concentrations
at the site boundary during 1991 for the West Jefferson site are summarized in
Tables 3, 4, 5, and 6. The downwind position from the facility where the
annual grovnd level concentrations will be highest is considered coincident W
with the site boundary, which determines the perimeter for uncontrolled expo-
sure. This point is on Battelle property within the site boundary line. The
nross data in Table 4 show that the total mixed fission product release. for
1991 amounted to 2.8 uCi, with a total average concentration at the site ®
boundary of about 1 x 10 4Ci/mL. 1f al) the alpha emissions are considered
to be plutonium-239 only, the annval average concentration at the site bound-
ary still would be less than 2 x 10°% 4Ci/mL. The total isotopic composition
of the effluents assumed to be emittea from the seven stacks of the JN-] ™
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facility and two stacks of JN-2 was used in eva! ating the off-site dose to
the public.

Liquid Discharges

Measured aqueous releases and effluent concentrations during 1991
for the West Jefferson site are summarized in Table 7. The concentration val-
ues apply to the water discharged into Big Darby Creek after passage through a
settling tank and enclosed surface sand filter., Based on a knowledge of the
isotopic composition of radionuclide concentrations released to the surface
sand filter, emissions should be due to very limited elution of contaminants
from the surface sand filter that were del vered to the bed in the past few
years, The release inventory value: are based on minimum detectable limits of
isotopes listed in Table 7.

ESTIMATED RADIATION DOSE TO THE PURLIC
FROM ATMOSPHERIC DISCHARGES

Calculation of Atmospheric Dispersion Parameters

Average meteorological data from the Columbus area were used as
input to compute the average dispersion parameters for the site. The computer
code, COMPLY,™® was run to further establish the minimal impact of site air
emissions when it became apparent that certain nuclides listed in the inven-
tory were not listed in AIRDOS-PC'Y) nuclide litrary. AIRDOS-EPA,(® pro-
grammed for localized applications (see Table 23), was used to generate
detailed X/Q data presented in Table 24. Thus, average X/Q values were devel-
oped for a series of concentric rings extending from the site boundary out to
a distance of 80 km (50 miles). The rings were broken down into sixteen
sectors corresponding to the normal wind rose pattern (refer tn Figure 11).
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TABLE 23. AVERAGE PERCENT FREQUENCY OF WIND DIRECTION AND g
AVERAGE WIND SPEED
Average
Direction Percent Speed (m/s)

N 4.5 4.7 ‘.
NNE 4.1 4.2
NE 4.8 40

ENE 5.0 4.1 -
3 5.8 4.4
ESE 4.7 3.8
SE 5.0 4.3

§SE 4.3 3.8 ™
S 5.5 4.5
SSW 8.1 4.9
SW 11.9 5.5

WSW 8.3 5.3 ®
W 7.8 9.1
WNW 6.5 4.9
NW 6.1 4.6

NNW 4.2 4.2 e
CALM _3.8 s
TOTAL 100.0 £.5
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»

®
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Radiation Dose During Boating and Waterskiing

Big Darby Creek is too shallow to allow any significant boating or
other water recreation spo-ts. Thus, no dose has been calculated for this
pathway.

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, the dose contribution from this source is
negligible.
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vegetation, and tissue samples furnished by DOE/EML semiannually. The spiked

media samples are analyzed by the radiochemistry facilities serving the Envi-

ronmental Monitoring Program and the results reported to DOE/EML for verifica-
tion of accuracy.

Minimum detection levels (MOLs) for radionuclide analyses were
determined to a 95 percent confidence level., The minimum detectable level
(MDL) was calculated using the Nuclear Data, Inc. ND6BO Computer System. The
MDL was defined by:

MOL = (KI + KII)(S)(CF)

where
KI = The value of the upper percentile of the standardized
normal variate corresponding to the preselected risk
(5 percent) of a type | error.

KII = The value of the upper percentile of the standardized
normal variate corresponding to the preselected risk
(5 percent) of a type Il error.

§ = Established standard error for the net counting rate of
the sample,

CF =  The conversion factor from count rate to activity.
Using a 95 percent confidence level, the MOL can be defined by:
MDL = 4.66 SQRT(BCR) CF

iy SQRT(BCR) =  The square root of the background counting rate.

The conversion factor takes many variables into account, so it is
different with each isotope and measurement. The correction factor accounts
for total chemical yield, sample size, detector efficiency, branching frac-
tion, decay fraction (decay prior to analysis), unit conversion, and counting
interval. The a posteriori Mb. is determined by adding the 2 sigma (95 per-
cent confidence level) value to the calculated value, even when it is
negative,
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