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SUMMARY

Battelle Memorial Institute's nuclear research facilities are cur-
rently being maintained under a surveillance and maintenance (S&M) 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 Contract as the Battelle Columbus Laboratories Decommissioning
Project (BCLDP). A}l operations referred to in this report are those activi-
ties in sup-ort of S&M and D&D. Envirc ‘mental 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 41NOOD04*DD for the West Jefferson Nuclear Sciences Area, and ground-
water monitoring wells at the West Jefferson site.

Routine monitoring of ligquid 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 measurement.

The Annual Radionuclide Release Inventory is a list of minimum
detectable quantities of isotopes suspected but not identified in samples.
Suspected isotopes are those expected to be found in the residual fuel contam-
ination left from previous fuel work.

The data are summarized as follows:

There were slightly elevated readings of total residual chlorine
and total suspended solids in a monthly sample required under the West Jeffer-
son NPDES Permit. These readings were reported to Ohio 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 is found in the sectinn on ENVIRONMENTAL NON-
RADIOLOGICAL PROGRAM INFORMATION on page 53 of this report.







.

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

Building 9 was removed from the S&M program after decontamination

was completed.
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INTRODLCTION

Surveillance and maintenance (S&M) 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 80-km (50-mile)
radius and shows both sites. Some Nuclear Regulatory Commission (NRC)
licensed activities are conducted at both sites, bul 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 King 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 Avenue and Fifth Avenue to
the south, and the Olentangy River to the west, Figure 2 shows the property
boundary of the Battelle King Avenue site. It indicates the location of
Building 3, which houses facilities formerly used in uranium processing.

The West Jefferson site (Figure 3) is located at 3"° 58'N,
83° 15'W, approximately 15 statute miles west of the Kiig Avenue facility.
The West Jefferson site consists of a 1,000-acre tract, which accommodates the
Engineering Area in the soutneastern portion, the Middie Area in the east
central portion, and the Nuclear Sciences Area in the northern portion. The
northern boundary of the site lies approximately one mile south of Interstate
Highway 70 and extends from the Georgesville-Plain City Road eastwar the
Big Darby Creek. The eastern boundary of the site roughly parallels the val-
ley of the Big Darby Creek southward to the Conrail t,«cks, which constitute
the southern boundary. The Georgesville-Plain City Road defines the western
boundary of the site.

For this report, the focus of interest is 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-acre fenced area enclosing
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a guardhouse, four buildings, and two other small structure, on a flat bluff;
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 B60-foot
elevation of the Big Darby Creek floodplain., Battelle property extends to the
norvn, west, and south. Some is leased to farmers, typically for raising
fi: 4 crops such as corn or soy beans. The <‘te 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 center
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 cast 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 ] 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 Girl 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 scbdivision, West Point, east of the Lake Darby
Estates and Hubbard Road, has approximately 540 housing units.
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TABLE 1. BATTELLE KING AVENUE SITE POPULATION WITHIN B0-KM {50-MILE) rADIUS™
Distance in km (miles)
0-1.6 1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1 B8.1-16.1 16.1-32.2 32.2-38.3 48.3-64.4 64.4-80.5
(0-1) (1-2) (2-3) (3-4)  (4-5) (5-10) (10-20) (20-30) (30-40)  (40-50) Totai

N 415 7,073 4,743 9,300 6,266 41,589 17,811 24,971 10,235 50,510 172,913
NNE 2,800 12,472 12,223 9,305 9,961 69,843 32,146 7,108 9,1i5 12,899 177,962
NE 2,304 9,800 4,582 12,052 10,715 33,559 19,594 8,583 11,405 26,489 139,083
ENE 1,901 2,128 5,107 3,126 6,195 27,062 9,099 12,645 25,754 7,274 100,291
3 2,379 1,105 4,986 5,327 7,225 36,093 36,855 19,378 46,659 11,822 171,829
ESE 1,134 364 7,640 10,947 B,032 68,632 34,961 13,446 10,027 13,757 168,940
SE 457 428 5,398 5,858 8,735 14,322 12,705 41,722 13,018 15,378 128,021
S3E 0 1,565 2,348 8,386 4,082 21,398 8,243 10,362 7,901 4,567 68,812
S 0 3,513 3,573 1,168 758 2,783 5,995 15,197 6,738 43,264 82,899
SSW 0 4,735 3,973 4,015 3,088 23,462 10,011 2,354 4,802 12,858 68,898
SW 8 1,475 7,100 13,473 8,479 11,219 6,709 3,478 19,966 7,430 80,337
WSW 699 41 2,991 7,369 4,328 30,307 3,473 11,698 5,024 20,724 86,656
W 1,534 2,600 1,316 2,225 2,327 5,477 10,245 7,340 25,726 99,540 158,330
WNW 1,046 4,706 3,913 1,082 1,964 14,383 3,634 5,161 16,047 13,706 65 742
Nw 82 3,972 4,792 5,617 6,143 18,169 9,512 15,678 4,592 18,042 86,549
NAW 21 569 702 5,487 4,189 47,202 31,149 6,090 8,483 6,158 110,450
Total 14,870 56,646 75,337 114,737 92,747 465,600 252,052 206,211 225,092 364,420 1,867,7)
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Currently 18 industries are located within a 10-mile radius. Of
these, only four employ more than 100 people. Each of these is located at
least 8 miles from the facility. C(losest 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 raising field crops such as 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
site. 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 population
has shown an increase equivalent to that of the general population in this
area, i.e,, two and one-half times the 10-mile population distribution for
1965.

Climatology

Climatology of the south-central Dhio r2gion may be described as
continental-ten..rate, As such, the region is subject to a wide seasonal
range in temperature. Summers are quite warm; the mean temperature for the
months of June, July, and August is 73.3 F. Temperatures of 90 F or above are
expected for about 15 days during these mont The mean for the months of
December, January, and February is 31.2 F, The uumber of days per year with
temperatures below 32 F and helow 0 F are 122 and &4, respectively.

Precipitation is distributed fairly uniformly during the year,
although 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 Gulf of Mex-
ico and outbreaks of continental polar air masses from Canada. Warm air mass
inversion is 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 frequentiy accompanied by

TTT——
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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

“hat invade the regicn, principally during the late fall, winter, and early
9, also bring showers and thunderstorms.

During the late spring, fast-moving cold fronts, with laije 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 2t 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 til] and outwash with formations of clay,
sands, and gravel. The sands and gravel of the outwash re found in scat-
tered, thin, discontinuous lenses within the till, which is composed of
unstratified clay containing fragments of rock. The ungiaciated basemert for-
mations in the West Jeffe, “on area lie at depths ranging from about 80 to
100 feet below the surface. They consist of nearly horizontal beds of 1lime-
stone, dolomite, and shale several hundreds of feet thick. Surface soils con-
sist of patches a4 mixtures of Brookston silty clay loam, Crosby silt loam,
Lewisburg silt foam, Celina silt loam, and Miamian silt loam. The greatest
poertion of the surface soils is represented by the Brookston-Crosby Associa-
tion with littie more than trace 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 strung quake was experienced at Anna, Ohio, a
iittle over 50 miles to the northwect of the West Jefferson site. The
Columbus-We .t Jefferson areas are, however, considered to be in a nonse’smic
L region. The Battelle facilities are in a Zone 1 low-risk area.
Hydrology
L Two aquifers, or underground scurces of water, are located in the

site area. The shallow aquifer is in the dense clay till. The deep or prin-
cipal aguifer 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

L] 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 it reported to be less than 0.004 foot per day; for w7ler moving
through silt, sand, and loess under the same gradient, the rate is beiween

L 0.0042 and 0.065 foot per day. Wwater movement in the till at the Bat.elle
site is probably withiz the range of ihe former figura, since the hydraulic
gradient of the water table in the area is only slightly greater than one
percent,

L J The present supply wells at the Battelle f>cility lie below the
surface of the bedrock. The north well is 130 feet dee, . the centrally
Tocated well in the Middle area is 162 feet deep, and the South area well is
138 feet deep. Bedrock was encountered at approximately 103 feet below the

& surface in drilling these wells.

A man-made hydrologic feature of the site i< 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 888 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 below the surface,

& are a subdued replica of the surface topography. Groundwater moves downs!ope
at right angles to the contours and foilows a path similar to surface runoff.
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At the Nuclear Sciences area surface runoff moves downslope into ti.e lake,
then through the controlled dam on the site into Big Darby Creek.

Test borings carried out 1n 1970 for an addition to the Hot Labo-
ratory reaffirmed the geoiogy descrihbed above. Only isolated pockets of water
wer~ encountered during boring and foundation- iling excavation operations.
These pockets were readily pumred out and remair.d dry, which indicated that
there i no interconnection of the pockets with tie lake,

Flood water calculation for the lake indicates a capacity ofr
releasing water that is about three times the ‘nflow rate measured during the
January 1959 floods. It is concluded that the lake has not adversely affected
the bydroloay of the area.

Big Darby Creek accounts for the principal surface water flow,

The Darbyvilie gauging station is the only continuous recording gauge on Darby
Creek. It is located 40.46 river miles south of the West Jefferson facility.
Norma! flow, recorded at Darbyville, is 430 cubic feet per second (cfs).

Background kadiologic.] Characteristics

In 1966, ground level radiation for the region, including Battelle
facilities, was measured using an aircraft equi,ped with radiation instrumen-
tation, The measurements showed that the natural terrestrial background for
the area surrounding Battelle was 60 mrem/yr.'® This numbe. is equal ta the
average natural ierrestrial background for the United States. The cosmic
background for the State of Ohiv is averaged to be 50 mrem/yr, compared to a
U.S. average of 45 mrem/yr. 7r . estimate for natural whole-body internal
background is consid:red to mren/yr for the United States with only
ninor regional variations.® ~.,ed on these €igures, the total natural back-
,round radiation near the Battelle facilities is estimated to be approrimately
130 mrem/yr. This is the same as the national average for the United States
as a wholea,
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FACILITY DESCRIPTION

The center of S&M activities at the dattelle King Avenie site is
the former U-Z35 Processing Facility, located on the first floor of Build-
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 Jefferson Nuclear Sciences Area, the major SAM opera-
tions are the result of research and development (R&D) on the properties of
irradisted materials., This work was performed in the Wot Cell Laboratory
(JN-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 SAM activities are conducted in the Administrative Building (JIN-2) and the
retired Battelle Research Reactor (JIN-3). Figure 5 shows the locations of
these nuclear facilities in the Nuclear Scierces Area building complex.

D8D activities during the year involved site anc building charac-
terization at wWes! Jefferson, room and/or building characterization a: King
Avenue, and actual D&D of Building 9.

The Kin, Avenue Site

The former U-235 Processing Facility iy located in Building 3 of
the King Avenue site. This fe-ility was constructed in the mid-1950s, It
served until the late 1960s as an @~ lysion area specifically designed tor the
processi~g and storing of unirratiated enriched uranium utilized on various
governm. t and industria: R&D programs. Presently Building 3 is used for sev-
eral act - 'ties, including waste storage and characterization, Access to the
=235 processing area ‘s limited and entry doors 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 shipping, sam-
pling, wnd measurement area for shipments of scurce matorials and small quan-
tities of unirradiated uranium that had been used on pregrams performed at the
King Asenue site,
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The West Jefferson Site

Figure 5 shows the location of the four principal buildings at tne

west Jefferson Nuclear Sciences area: JN-1, the Hot Laboratory; JN-2, the
Administrative Building; JN-3, a retired Research Reactnr; and JN-4, the Haz-

ardous Mater-al Research Facility (Decommissioned Plutonium Laboratory). Each

of these facilities is described in the following paragraphs.
HOT CELL LABORATORY, JN-1

This laboratory contains approximately 22,000 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 vesse' irradiation surveiliance, and cap-
sule examinations and evaluations

® Postirmadiation examinations of nuclear materials
and components

@ Radiation source encapsulation

@ Pnysical and mechanical property studies of irra-
diated materials and structures.

The Hot Laboratory consists of a large high-energy cell and con-
necting pool, five smaller cells, and supporting facilities. The high-energy
cell and pon] 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
incluce areas for cask hand'ing, solid and liquid-waste disposal, contamina-
tion control, equipment decontamination, and other miscellaneous operations.
All ot these operations have contributed to the need for surveillance and
maintenance while awaiting decomiissioning.
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ADMINISTRATIVE 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 divect conversion concepts,
irradiation experiment assembly, and special nuclear materials handling. The
operating license was terminated by Battelle in 1970 when project work was
endad. These activities have made it necessary to maintain it on the S&M
schedule.

Offices and small laboratories are used by nuclear supporting ser-
vices staff including Section Administration, Health Physics Services, Nuclear
Materials Accountability, 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 dismant)ing was initi-
ated, The dismantling was completed without incident during 1975 and the
license changed to a possession only status, Storage 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 and processing. 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 nonradiocac-
tive materials only.
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COMPLTANCE SUMMARY
CALENDAR YEAR 199]

The BCLOP continues to maintain 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. No
lawsuits by regulatory agencies or citizen suits were brought against Battelle
in 1991. There were no unresolved compliance issues during 1990 that needed
to be addressed in 1991, A minor viola, .on in the areas of NPDES 1imits was
noted and has boen corrected by Battelle. However, this violation was not
attributed to BCLOP activities, because it was a result of other Battelle
operations. Only those issues that may be related to the BCLDP are reported
here,

Compliance Status in Specific Regulatory Areas

a. Comprehensive Environmental Response, Compensation and Lia-
Es;ify Act (ZERCLA)

No violat.ons have occurred and no enforcement actions were
taken in connection with BCLDP,

vy

Resource Conservation and Recovery Act (RCRA)

No violations have occurred and no enforcement actions 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 wculd
trigger noncompliance with NEPA.
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Clean Afr Act (CAA)

A1l requirements under the act, including the Nationa) Emis-
sions Standards for Heazardous Air Pollutants (NESHAPS), were
met and no citations were issued.

Clean Water Act (CwWA)

This act is administered in Ohio by the OEPA. The NPDES per-
mit for ti» West Jefferson facility 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 exceedences occurred;
two of these were due to suspended solids, the other was due
to & total residual chlorine level. No enforcement actione
were taken in connection with Battelle or the BCLDP.

Safe Drinking Water Act (SDWA)

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

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 regulatory time limits.

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

Endangered Species Act (ESA)
This act is not applicable. No endangered species have been
identified in the areas around Battelle.
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J. National Historic Preservation Act (NHPA)
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 Gattelle Columbus Laboratories Decommis-
sioning Project, Table 4.5,

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

Environmenta! Permits
No new environmental permits were applied for under the BCLOP,

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
due to the insignificant impact of the releases and the short duratiocn of the
source,

List of Environmental Permits

The following is a listing of all act +e environmental permits at
Battelle Columbus Operations that may be associated with the BCLDP,

Columbus Laboratory

a. Air (PT0: Permit to Operate)
1. Bldg. 3--Beryllium lab hood, PTO #0125040520/P002
2. Bldg. 5--Beryllium Machine shop, PTO #0125040520/P003
bh. Water
NPDES permits for Xing Avenue are not associated with BCLDP
operations,
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C. Hazardous Waste
1. Ohio Hazardous Waste Permit #01-25-0572.
2. USEP2 interim status--Part A Permit OMDOO7901598,
3. Public Utilities Commission of Ohio (P.U.C.0.) hazardous
waste transporter-«MC 18902; 310-HW.

West Jefferson Laboratory
a. Air
1. Bldg. JN-] Boilers - 0149000074/B001, on registration
status with OEPA
2. Bldg. JN-2 Boiler - 0149000077/B002, on registration sta-
tus with OEPA
3. JN-1 underground stcrage tank--PTI# 0149000077/7T001, on
registration with OEPA,
4. Bldg. 'N-3 Boiler #0149000074/B0C3, on registration sta-
tus with OEPA,
b. Water
1. NPDES Permit 4INOOOOA*DD
€. 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, regulations, 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 BCLOP are reported here.
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Jefferson personnel experienced in the handling of radiocactive materials 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 environmenta! monitoring pro-
gram is tc evaluate the effectiveness of the waste management program of all
operations. Concentrations of radiocactive and nonradisactive wastes are con-
trolled so that effluent levels are maintained as low as reasonably achievable
and 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 DAD activities. With few exceptions, only radiological moni-
toring is being performed routinely under S&M. DRD operations have been |lim-
ited to radiclogical precharacterization and characterization of facilities
and disposal of waste. Disposal of sludge waste from King Avenue sumps did
require nonroutine analysis of sludge to determine compliance with RCRA and
TSCA dispesal 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 .ite in three shipments
in 1991. Nonradiological monitoring performed in conn_ction with the BCLOP is
presented in a separate section following the sectizi pertaining to radiologi-
cal monitoring.

ENVIRONMENTAL RADIOLOGICAL MONITORING

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

‘A discussion of how MDLs are caiculated for radionuclide analyses can be
found in the Quality Assurance Section at the end of this report.
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TABLE 3. ANNUAL RADIONUCLIDE RECEASE INVENTORY™..
WEST 'WUFERSON SITE--1991

By e S S T 5 S Ty S SN S 2 IR S =27 2 YR T, ST T A LTy R B Y B i SR O TR AT LT A S g

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 (wCi)
Co-57 106.7
Co~60 166.56
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 2.7
Pu-239 2.5
Am-241 395.5

R B L L e, e T 3 s T e s B e S T S i S A I S e e A iy S AR L T i niss.

(a) Inventory is made up of suspected radionuclides and resultant effluent
releases for air and water, based on MDL values. See Tables § and 7

'

details of West Jefferson site air and water discharge.
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samples are screened for elevated levels of vadioactivity by counting for
gross &« (alpha) and gross f-4 (beta-gamma), Weekly samples are composited
into monthly and quarterly samples for isotopic analysis. As a conservative
measure, minimum detectable levels are assumed as positive releases for pur-
poses of establishing a release inventory and estimating doses to the public,

WEST JEFFERSON SITE
Air--Radioactive

In-stack air samplers continuously monitor the exhaust stack
effluent release from each facility te assess the effectiveness of systems
controlling airborne emissions, Eight continuous stack monitors ensure detec-
tion of any inadvertent release of radioaciive materials and provide data for
the prompt assessment of the environmental impact, if any (see Figure 5 for
location). Particulate samples of the effluent are collected from each
exhaust stack., The particulate tamples are collected on Type AE 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
concenirations well below regulatoiy standards.

Analyses are rerformed on filters on a weekly basis for gross «
and gross B for stacks 001 through 004, 006, 012, 013, and 014, The cumula-
tive average concentration of the a and § 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 Table 4. Note 4 is implied
in the table references to B, These filters are composited on a monthly basis
for gamma analysis and on a quarterly basis for radiochemical analysis. Gamma
spectrometric analyses were performed using an intrinsic germanium detector
coupled to a Nuclear Data Mode)l NDE6 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
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TABLE 5. SUMMARY OF SPECIFIC RADIONUCLIDES FROM
STACK EMISSIONS--WEST JEFFERSON SITE--1991

Release Site Derived Percent of
Concentration Boundtry Conccntrats?n DCG at the
Activi (x10°1 (x10° Guide Limit® Site

Species™ uCi/yr pCi/mL“’ uCi/m @ uCi/mL Boundary

Co-57 0.72 0.29 0.29 2.0 x 10° 1.5 x 10"

Co-60 1.50 0.61 0.61 8.0 x 10" 7.6 x 10"

$r-90 0.13 0.05 0.05 9.0 x 10" 5.6 x 107

Sb-125 3.30 1.35 1.35 1.0 x10* 1.8 x10°

Cs-134 1.05 0.43 0.43 2.0 x 10" 2,15 x 10"

Cs=137 1.47 0.60 0.60 4.0 x 10" 1.5 x 10"

Eu-152 2.73 1.12 1.12 5.0 x 10" 5.6 x 10"

Eu-154 4.20 1.71 1.71 5.0 x 10" 3.4 x 10

U-235 2.93 1.20 1.20 1.0 x 10 1.2 x 10

u-238 1.73 7.06 7.06 1.0 x 10 7.1 x 10°

Pu-238 0.04 0.01 0.01 3.0 x 10°M 1.3 x 107

Pu~239 0.01 <0.01 .01 2.0 x 10" 2.9 «x 107

Am-241 1.79 0.73 0.73 2.0 x 10" 3.7 x 10°

B e e e e e e e e e e S Rs

(a) Ildentification of radionuclides in stack particulate emissions was by
gamma spectrometric analysis of stack particulate air filters comoos-
ite by stack location by month. In the absence of deteciable active
ity, calculated MOL values (a posteriori) were used to establish
inventory of suspected radionuclides (based on age of residual fudl
contamination).

(b) Activity is the sum of isotupic results for individual stacks iden-
tified in Table 5 and Figure 5.

(c) Release Concentration is the result of Activity divided by the total
stack volume of 2.451 x 10" L/yr.

(d) Site boundary concentrations were calculated by multiplying stack
concentration by the average atmospheric dispersion parameter (1.0 x
10"*) computed for the site boundary using compute- ‘de AIRDOS-EPA
(see Table 24).

(e) DOE Order 5400.5, U.S. Department of Energy, Washington, D.C.,

February 1990,
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stack locations were calculated 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 lower than the average gross « and f activities found at six off-site
background air sampling locations previously surveyed weekly at distances 9
varying 5 to 44 miles from the Nuclear Sciences Area. Quarterly composite air
samples from the four site boundary lucations were analyzed 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 Ohio regulations under NPDES Permit 41NOD004*DD, handles all sanitary
sewerage generated on the West Jefferson north site. The liquids are first
treated in a 2,500-gallon septic tank and then released to a 2,160-sq-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 effluents samples
are analyzed weekly for gross a and § activity in suspended and dissolved
fractions. Any sample exceeding 3 x 10 4Ci/ml receives a supplementary
gamma isotopic analysis and/or an alpha spectrometric analysis as appropriate.
The weekly samples are held, composited, and subjected to gamma spectrometric
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 f activity in suspended and dissolved
fractions as well as the concentrations of specific radionuclides ident ‘ied
in the sample are summarized in Table 7. In most cases, the activity in he
samples has beea due to a mixture of nuclides. The average concentration of

-
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TABLE 6. SUMMARY OF SITE BOUNDARY AIR SAMPLE ANALYSES.«

WEST JEFFERSOR SITE-<19910

J
B e e e L e L

10°% 4CH/mL ™

(a;

(b)

(c)

Nuclide North fast South west
Gross « 1,44 , 0.54 1,52 , 0.56 1.39 , 0.56 1.09 ; 0.47
Grost § 180 2 L1 087 s L8 L4 s 110 10y 12
Co-57 <1.08 <1.06 <1.06 <1.06
Co-60 «2.52 «2.45 «2.40 «2.04
Sr-90(© <0.44 <0.44 <0.44 0,44
Sb-125 <4.64 <4.2" <4.28 «4.,53
Cs+134 <1.76 <1.65 <1.70 «1.,72
Cs-137 <2.2] «2.13 <Z2.09 «2.06
Eu-152 <4.65 4,64 <4.59 <4.61
Fu-154 <6.96 <6.79 <6.76 <6.59
U-235 <4,69 «3.33 «3.33 <458
U-238 «25.9 <24.2 <27 .4 «26.8
Pu-238 <0.057 <0.057 <0.087 <0.057
Pu-239€) 0,057 <0.057 <0.024 <0.024
Am-241 «2.75 <2.64 <2.75 <2.76

T B e Ty . A e T T B e S ey o S L o T S e S o 4 i e AR 20T

Locations are shown in Figure 6. North Quadrant Station
137.2 m north of JN-4 stacks); tast Quadrant Station
21.9 m east of IN-1 stacks); South Quadrant Station
228.6 m south of JIN-2 stacks); West Quadrant Station
121.9 m west of JIN-2 stacks).

A1) isotropic vaiues represent average MDL values

(a posteriori). U-235, U-238, and Am-24]1 assoc:ated «4

produce higher values than gross a and f results would

indicate, Gross a MOL is 3.0 x 10" 4Ci/mL and gross

B MOL is 6.0 x 107" uCi/mL (a priori).

betection limit is 4,66 x standard deviation of the back-

ground, divided by the efficiency, assuming a 50% recovery

of the spike and a flow volume of 2.7 £+9 mL,
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TABLE 7, SWIY OF LIQUID RADIOACTIVE EMISSION--WEST JEFFERSON
SITE® .. 199,
LYo N LS
Numiber Average
of Same. Ac:ivﬁ%¥. voocentration DCG Percentage

Specias  glag  ali/yr® uCi/mL uCi/ml of DCG

Gress a Y4 30.¢ (3.68 4 3.10) x 10 . 0.48

Gross B 52 171 (2,06 + 0.17) x 1w e o

Ca«57 12 107 1.3 x 10 1.0 x 10 0.02 °

Ca<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 4.1 x 10" 5.0 x 10  0.13

Cs«134 12 124 1.5 x 10 2.0 x 10*  1.20 -

(5137 12 187 2.2 x 10" 3.0 x 10°  0.97

fu-152 12 368 4.4 x 10" 2.0 x 10°* 0.32

fu-154 12 440 5.2 x 107 2.0 x 10  0.43

Ra-226 '2 16 1.9 x 107 1.0 x 1077 1.50 .

Ra-228 12 14 1.6 x 10 1.0 x 107 0,90

1-129 s 135 1.6 x 10 5.0 x 107 0.98

U-235 12 994 1.2 x 10 6.0 x 107 B.89

U-238 12 30.9 3.7 x 10" 6.0 x 107 0.62

Pu-238 12 6.0 6.8 x 101 4.0 x 10 0.40

Pu-239 12 3.0 2.9 x10% 3.0 x 10*  0.13

Am-241 12 30.9 3.7 x 10" 3.0 x 10°*  0.12

L S T R e ™ A R B L L T e 2 Ty S s TS A Wi T oy S5

(a) Annual average flow in Big Darby Creek = 429 cu ft/sec = 3.82 x
10" L/yr. Total volume of liguid effluent discharge - or 1991 =
8.41 x 10° liters. See Figure 5 for sample location 010,

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

(e) No DCG listin? for mixture of gross a and B. Value represents
percent of total activity using 10 CFR Part 20, Appendix B limit
{3 x 10*) for mixture, not containing Sr-90, 1-129, Ra-226 and

Ra-228.

e e

i e
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the mixture was 0,48 percent of tae iimit value given in 10 CFR Part 20,
Appendix B. The maximum concentratiors of gamma-emitter suspected radionu-
clides in the mixture was B.89 percent for the DCG for U-235 » «d 0.40 percent
of the DCG for Pu-238, 0.13 percent for Pu-239, 0.08 percent for Sr-90,
1,20 percent for Ra-226, and 0.90 percent for the Ra-228.

The rioncommunity drinking water supply at the West Jeffarson site
is exempt from radic’vatcal monitoring per OLPA review.™ FKowever, weekly
tap water samples are collect2u at the Nuclear Sciences Area to verify compli-
ance with applicable water quality standards for radioactivity in drinking
water. The weekly tap water samples are composited and analyzed monthly for
gross « and # activity in suspended and dissolved fractions. Any sample
exceeding 15 pCi/mL for gross « activity receives a supplementary gamma
isotopic analysis and/or an alpha spectrometric analysis as appropriate, In
1991, the average concentrations of gross « was 5.31 , 3.04 pCi/L (soluble)
and 0.86 + 1.0 pCi/L (insoluble). The average concentrations of gross f were
2.37 4+ 0.83 pCi/L (soluble) and 0.86 . 0.54 pCi/L (insoluble). The total
gross a activity represents about 41 percent of thc EPA standard of 15 pCi/L
for gross a particulate activity in drinking water,

Supplementary water samples are collected weekly 18.29 m above and
18.29 m below the sanitary drain outfall at Darby Creek. Water samples are
also collected weekly below the battelle Lake dam and at the drain spillway at
Darby Creek (Figure 6). The supplementary water samples are analyzed monthly
for mixed a and B activity, The average concentrations of total activity in
the downstream water samples and below the dam watar samples were less than
7.98 x 10 4Ci/mL for a« and less than 12.64 x 10 uCi/mL for g activity and
showed no significant difference from the upstream control sample (Table 8).
These findings show that liquid effluent releases from the site to Darby Creek
do not exceed background levels of radioactivity aiready present in Darby
Creek.

Grass and food Crops--Radioactive

Grass and food crop samples are collected from the surrounding
area. The intent of this portion of the Environmental Monitoring Program is
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TABLE B. SUMMARY OF RADIOLOGICAL ANALYSES OF ENVIRONMENTAL
WATER SAMPLES--WEST JEFFERSON SITE--1991

10% uCi/mL'©

Location(®
(Direction and Distance Number ?f Gross a Gross g
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 sanitary ouifall)
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)
Battel.e Lake Spi)lway 12 4.29 . 4.68 6.17 ; 2.14

(18.3 m below dam)
T R S B A T T T L { L P R o R e e S T I LA S T, TR R e

)

(c)

Locations are shown in Figure 6,

Darby Creek and Battelle Lake Spillway samples are monthly com-
posite samples of weekly collections.

A priori minimum detection limit for gross « is 6.5 x 107 4Ci/mL
and 4.8 x 10" 4Ci/mL for gross §.
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to determine whether there is uptake and concentration of radionuclides by
plant or animal life., Where possible, sampling sites are chosen at maximum
deposition locations predicted by meteorological studies. Grass and food crop
(soybean or field corn) samples are collected at varying distances and direc-
tions within a 6-mile (9.6-km) radius of the Nuclear Sciences Area as shown in
Figure 7. Sampling locations falling within the same sector are composited.
The samples are analyzed for plutonium-238, plutonium-239, and strontium-90,

A qualitative analysis by gamma scan is also performed. The results of the
grass and food crop analyses are summarized in Tables 9 and 10. In both the
grass and food crops, the levels of strontium-90, plutonium-238, and
plutonium-239 were below the minimum detectable level for each isotope.
Cesium=137 in grass was detected in insignificant amounts in Sectors 2, 4,

and 5.

Garden Crops--Radioactive

There are two samples collected annuall; to access the impact on
garden crops grown at the West Jefferson site. A composite sample of various
vegetables from the Battelle employee garden area is comparcd to a composite
of garden vegetables taken from an off-site location. Figure 7 shows the
locations of the on-site and off-site garden plots. A gamma isotopic and
plutonium-238, plutonium-239, and strontium-90 analyses were performed. The
results of the analyses are shown in Table 11. A comparison of sample loca-
tions shows that there is no real difference in the data values. Therefore,
there is no impact to the on-site garden.

Sediment--~Radiocactive

Sediment samples were collected at five locations, i.e., Darby
Creek 18.29 m above and 18.29 m below the point of sanitary effluent release
to Darby Creek, the storm sewer outfall leading to Battelle Lake, the liguid
effluent discharge point into Darby Creek, and at the dam spillway to Darby
Creek (see Figure 6). The purpose of collecting sediment samples is to esti-
mate the inventory of certain radionuclides deposited 1n this waterway and

P ==,



38

Legend. A Food Crop, Soil, and Vegetation

@ On-Sie Garden Crops
B Ct-Sne Garden Crops

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




Nuclide

TABLE 9.

SUMMARY OF RADIOLOGICAL ANALYSES OF GRASS™ --WEST JEFFERSON SITE--1951

pCi/g dry wt.

Sector
1

Sector
2

Sector

3

Sector
4

Sector
5

Sector
6

Sector
7

Sector

Sector

Sector Sector Sector

10

i1

12

Co-57
Co-60
Sr-90
Sb-125
Cs-134
Cs-137
Eu-152
Eu-154
u-235
U-238
Pu-238
Pu-239
Am-241

<5.97
<0.13
<0.06
<0.25
<0.09
<0.11
<0.27
<0.38
<0.13
<2.38
<0.0G10%
<0.003
< 7

<0.07
<0.12
<0.06
<6.26
<C.09
0.05
<0.24
<0.41
<0.13
<2.53
<0.006
<0.003
<0.28

<0.u8
<).14
<).06
<0.27
<0.11
<0.15
<0.30
<0.39
<0.1%
<2.70

<0.006 <C.006 <0.006 <0.006

<0.28
<0.64
<0.06
<1.17
<0.41

0.45
<1.31
<1.62
<0.9%0

<0.29
<0.67
<0.06
<1.23
<0.43

¢.48
<1.38
<1.70
<0.95

<0.27
<0.61
<0.06
<i.14
<0.39
<0.48
<1.16
<1.56
<0.85

<11.10 <11.70 <10.50

<0.003 <0.003 <0.003 <0.003

<0.31

<0.98

{a) Locatiows are shown in Figure 7.

<1.03

<0.89

<0.08
<0.16
<0.06
<0.28
<0.11
<0.12
<0.32
<0.47
<0.85
<2.78
<0.906
<0.003
<0.30

<0.10
<0.18
<0.06
<0.30
<0.10
<0.15
(.34
<0.41
<0.66
<3.06

<0.006
<0.003

<0.33

<G.99
<0.15
<0.06
0.27
<0.11
<0.13
<0.32
<0.%0
<0.62
2.63

<0.006
<0.003

<0.34

<0.10
<0.19
<0.06
<0.30
<0.14
<0.17
<0.80
<0.53
<0.85
<3.29

<0.006 <0.006 <0.006
<0.003 <0.003 <0.003
<0.38 <0.43 <0.38

<0.12
<0.20
<0.06
<0.3C
<0.12
<0.19
<0.39
<0.60
<0.82
<3.78

<0.11
<0.20
<0.06
<0.35
<0.13
0.17
<0.80
<0.52
<0.80
<3.49

6
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TABLE 11, SUMMARY OF RADIOLOGICAL ANALYSES OF
GARDEN CROPS™ - <WEST JEFFERSON

SITE--1991
pCi/g dry wt,

Nuc)ide On-Site® 0ff-Site™
Co-57 <0.03 <0.15
Co-60 <0.07 <0.36
§r-90 <0.02 <0.08
$b«125 <0.11 <0.64
Cs-134 <0.04 <0.25
Cs-107 0.05 <0.30
Eu-152 <0.12 <0.72
fu-154 <0.18 <1.0)
U-235 <0.06 20.73
U-238 <1.12 <4,58
Pu-238 <0.009 <0.02
Pu-239 <0.006 <0.009
Am-24] <0.12 <0.52

T D T L N L G e el ST A e ST TS TR

(a) Garden crops collected at the end of the
growing season,
(b) Locations are shown in Figure 7.
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document it for future reference. The sediment samples were analyzed for
plutonium-238, plutonium-239, and strontium-90. A quantitative gamma isotopic
analysis was also performed and shows a positive result of 12.5 pCi/g of
Am-241, 30.8 pCi/g of Cs-137, and 22.4 pli/g of Co-60 at the storm sewer out-
fall (ED-1 on Figure 6). The outfall area has been under study for remedia-
tion. Samples taken from other points indicate the levels are at or below
upstream levels. The complete results of the sediment analyses are summarized
in Table 12.

Soil--Radioactive

Soi] samples are collected annually from 20 locations at varying
distances and directions within a 6-mile (9.6-km) radius of the Nuclear Sci-
ence Area. Locations (Figure 7) falling within the same sector are compos-
ited. The soi! samples are collected to a depth of 10 c¢m using a 10-co soil
plugging tool. Each soil sample consists of a composite of five "plugs" of
soil ccllected at random from an area of approximately ! mf. Prior to an.ly-
sis, the composite samples are air dried and then blended in a puiverizing
mill. The soil samples are analyzed for plutonium-238, plutonium-239, and
strontium-90. A qualitative analysis by a gamma spectromeiry scan is 2lso
performed. The results of the analyses are summarized in Table 13.

Strontium-90 and plutonium results were below the minimum detect-
able level for these isotopes. Gamma isotopic analyses of the soil samples
showed the maximum average concentration of cesium-127 to be 0./2 pC ‘g. The
cesium is believed to be attributable to the settling out of the atmospheric
releases from off-site, and not on-site activities.

Fish--Radicactive

Fish are collected on a guarterly basis from Battelle Lake and
Darby Creek, as available, to determine if any radioac ive material is getting
into the food chain. Fish collection in Darby Creek is limited to within a
hundred yards of the liquid effluent outfall and the Battelle Lake spiliway.
The fish tissue is analyzed for gamma isotopes, plutonium-238, plutonium-239,

-

L]



12 SUMMARY OF RADIOLOGICAL ANALYSES OF SEDIMENT
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TABLE 14. SUMMARY OF FISH TISSUE ANALYSES™ ..WEST JEFFERSON SITE--1991

B e e e e e
pCi/g raw wt,

Sample

Quarter 1st® 2nd 3rd ath 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 <J.05 <0.08 <0.05
Sb-125 <2.07 <0.79 <0.72 <1.57 <1.29
Cs-134 <0.70 <0.27 <0.c8 <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 <11.83
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 <0.52 <1.15 <1.03

R R A B R T e T e o S e e e S R S S S e S s D s S e
NR = 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.
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TABLE 15. INTEGRATED EXTERNAL BACKGROUND RADIATION MEASUREMENTS
Al RECREATION AREA AND PROPERTY BOUNDARY LINE--WEST
JEFFERSON SITE--1991

) [rlegrated TLD Measurements in rem
Location and Total for
Distance™ 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr. Year

Southwest

.9 m (400 ft) 0.030 0.030 0.030 <0.030 <0.120
420.6 m (600 ft) 0.030 0.030 0.030 <0.030 <0.120
731.5 m (2400 ft) 0.030 0.030 <0.030 <0.030 <0.120
1234.5 m (4050 ft) 0.030 0.030 <0.030 <0.030 <0.120

West
152.4 m (500 ft)

oo

030 0.030 0.030 <0.030 <0.120
<0

630.9 m (2070 ft) .030 0.030 0.030 <0.030 120
Southeast

5.8 m (1200 ft) 0.030 0.030 0.030 <0.030 <0.,120
1005.9 m (3300 ft) 0.030 0.030 <0.030 <0.020 <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 0.030 0.030 <0.030 <0.120
Fast

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

023 m (1320 ft) 0.030 0.030 0.030 <(0,030 <0.120
North

7.2 m (1500 ft) 0.030 0.030 0.030 <(.030 <0,120

S ==y
(a) Refer to Figure 8. Average off-site background for year
<0.120 rem.
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TABLE 16. RADIOLOGICAL ANALYSES OF ENVIRONMENTAL AIR SAMPLES™ ..KING
AVENUE SITE--1991

Average
Numher of Concentration
Nuclides Samples pCi/ml ¢ 2 sigma Percent of DCG
Gross « 51 1.43 4 0.58 x 107 -ee®
A ASEWIRIIANE LSS 1. . 13 5. 1. ot
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 107
Cs~134 4 <1.71 8.6 x 10
Cs-137 4 <2.06 5.2 x 107
Eu-152 4 <4.5] 9.0 x 10
Eu-154 4 <6.35 1.3 x 107
U-235 4 <7.04 7.0
U-238 4 <27.6 27.6
Am-241 B <2.69 13.4

(a) Sample location EA~15, identified in Figure 4.
(b) DOE 5400.5 does not 1ist DCG limits for mixed « and A activity.



TABLE 17. RADIOLOGICAL ANALYSES OF LIQUID
DISCHARGES'™ - <KING AVENUE SITE--1991




RADIOLOGICAL ANALYSES OF SUIL SAMPLES-<KING AVENUE
SITE--199)
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TABLE 19. RADIOLOGICAL ANALYSES OF VEGETATION SAMPLES--
KING AVENUE SITE--1991
R B B B B AT T A A2 O T W SR S S S 2 S, IO R 5 RNy ) AR S T30 8
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 <0.69 <0.40
KAEV-05 <10.10 <0.82 <0.50
KAEV-06 <11.10 <0.90 <0.51
KAEV-07 <13.60 <l.li <0.71 ®
KAEV-08 <7.7% <2.07 <0.40
R T . e R S R A D A e S S S S S S A St~ S s, St e s
(a) Locations are identified in Figure 4, except KAEV-08, which
is an off-site sample taken from The Ohio State University
Agriculture Campus.
@
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Water Effluent Analyses--West Jefferson Site, includes a 1ist of parameters
for which Battelle is presently required to analyze and report.

The data provided for the North Sanitary Sewer were obtained in
accordance with the NPDES Permit 41NOOO04*DD issued by the OEPA. The
conditions of Battelle's NPDES Permit were determined by the OEPA fullowing 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 values 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 sizo. A discussion of the results car 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.,

GROUNDWATER 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 approximately 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 chemical
monitoring was performed and reported in Interim Report on Site Characteri-
zation--West Jefferson North Site--Stage 1 Sampling and Analysis: Chemical

NIEEA N I
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TABLE 21. RADIOLOGICAL ANALYSES OF GROUNDWATER--WEST JEFFERSON SITE--1991

B e e e S R

pCi/L®
well Number of Gross « Gross §
ldentification Samples + 2 sigma s+ 2 sigma
JN 1 3.5+ 4.9 6.3 + 2.0
JM 1 5.1+ 5.4 4.0 + 1.8
JM-1 1 2.6 + 4.6 4.8+ 1.8
Co3 1 15.0 «+ 9.1 11.0 + 2.5
co9 1 8.9 + 7.7 42.5 + 4.3
C16 1 2.5 + 6.0 4.8 + 2.0
101 1 70.5 1 32.7 7.4 «+ 9.0
104 1 36.4 ; 18.4 30.8 + 5.6
110 | 56.2 + 35.0 134.0 , 12.1
150 1 12,3 + 7.8 12.1 + 2.8
155 1 6.8 + 7.1 8.2+ 2.3
168 1 9.7 + 7.8 20.8 «+ 3.1
172 1 39.8 . 18.0 46.3 + 6.5
206 1 11.1 + 8.9 20.2 «+ 3.2
306 1 8.1 + 8.5 13.3 o 2.8
403 1 11.3 + 13.6 18.4 . 4.9
506 1 49.2 + 26.5 82.8 « 1.8
601 1 17.0 + 20.4 29.2 + 6.2

W TSRS IS S LITIIITIR, S T R S e T
(a) Minimum Detection Limit (MDL) for gross a: 1.0 pCi/L; gross g:
2.9 pCi‘L.







EVALUATION OF DOSE TO THE PUBLIC

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

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

Atmospheric Discharges

Calculated releases and ground level annual average 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 ground ‘evel concentrations will be highest is considered coincident
with the site boiadary, which determines the perimeter for uncontrolled expo-
sure. This point is o« Battelle property within the site boundary line. The
gross data in Table 4 show that the total mixed fission product releases for
1991 amounted to 2.8 uCi, with a total average concentration at the site
boundary of about 1 x 10® 4Ci/mL. If all the alpha emissions are considered
to be plutonium-239 only, the annual average concentration at the site bound-
ary still would be less than 2 x 10°% 4Ci/mL. The total isotopic composition
of the efflueats assumed to be emitte from the seven stacks of the JN-1



Liquid Discharges
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TABLE 23. AVERAGE PERCENT FREQUENCY OF WIND DIRECTION AND
AVERAGE WIND SPEED

R e — e e e e

Average
Direction Percent Speed (m/s)

N 9 4.
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW 11,
WSW
W
WNW
NW
NNW
CALM
TOTAL
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TABLE 24.

AVERAGE ATMOSPHERIC DISPERSION AROUND THE WEST JEFFERSON SITE
FROM AN 18-METER HEIGHT STACK RELEASE™.--199]

Range in km (miles)

Direction  0.65 {0.4) 1.15 {0.7) 3.C (1.9) 4.25 (2.6) 5.05 (3.1) 6.4 (4.0) 9.6 (6.0) 18 (11.2) 32 (20) 48 (30} 64 (40)
N 9.39 E-7 4.15 E-7 1.48 £-7 1.04 £-7 8.59 £-8 6.46 £-8 3.70 £-8 1.55 E-8 SI17E€E9 2.82E-9 1.384¢(-9
NNE 1.38 E-6 6.09 £-7 1.91 E-7 1.29 E-7 1.06 E-7 7.87 £-8 4.48 E-8 1.88 £-8 6.69 E-9 3.70 £-9 1.93 £-9
NE 1.60 £-6 6.98 £-7 2.09€-7 LaET 1.14 £-7 B8.46 E-8 4.8l E-8 2.02 £-8 7.31 €9 407 E-9 2.19 E-9
ENE 1.16 E-6 5.05 £-7 1.67 E-7 1.15 -7 9.46 £-B 7.08 £-8 4.05 E-8 1.70 £-8 5.82 £-9 3.19 E-9 1.60 £-9
E 1.0 £-6 4.75 €-7 1.61 £-7 1.11 E-7 9.16 E-8 6.87 E-8 3.93 £E-8 1.65 €-8 5.5 E-9 3.06 £-9 1.51 E-9
ESE 1.11 €-6 4.90 £-7 1.64 E-7  1.13 E-7 §.34 £-8 7.00 £-8 4.00 E-B 1.68 £-8 5.73 E-9 314 E-9 1.56 £-%
SE 1.04 £-6 4.61 E-7 1.58 €-7 1.10 €-7 9.05 £-8 6.79 E-8  3.89 £-8 1.63 £-8 5.52 -9 3.2 E-9 1.47 £-9
SSE 7.17 E-7 3.18 E-7 1.27 €-7  9.09 £-8 7.60 E-B 5.77 €8 3328 1.39E-8 4.41 E-9 2.3 E-9 1.05 E-9
S 7.68 E-7 3.40 £-7 1.32 €-7 9.37 £-8 7.82 £-8 59268 3.4 ¢€E8 1.43¢€-8 4.58 E-9 2.47 E-9 1.11 E-§
SSN 7.01 €-7 3.10 E-7 1.25 E-7 8.97 £-8 7.51 £-8 5.70 €-8 3.28 E-8 1.37 £-8 4.33 -9 2.33 E-9 1.02 E-9
SW 1.08 -6 4.95 £-7 1.6% E-7  1.17 £-7 9.62 -8 7.21 -8 4.12 (-8 1.75 £-8 6.0% E-9 3.36 E-9 1.67 E-9
WiW 8.54 £-7 3.77 €-7 1.40 E-7 9.85 £-8 8.19 E-8 6.18 E-8  3.55 E-8 1.49 -8 4.86 £-9 2.64 E-9 1.22 £-9
w 9.91 €7 4.38 E-7 1.53 -7  1.07 -7 8.82 £-8 6.62 E-8 3.79 E-8  1.59 E-§ 5. E-9 2.92 -9 1.41 £-9
WY 1.06 €-6 4.85 E-7 1.67 E-7  1.15 -7 $.53 -8 74 E-8 4.08E-8 1.7 -8 6.02 €-9 3.32 E-9 1.65 £-9
L 8.54 £-7 3.77 E-7 1.40 £-7 9.85 £-8 8.19 £-8 6.18 -8 3.55E-8 1.45 E-8 4.86 E-8 2.64 E-9 1.22 E-9
LA 9.70 €-7 4.46 E-7 1.58 E-7 1.1€ E-7 9.11 £-8 6.B4 E-8 3.92 £-8 1.66 £-8 5.69 E-9 3.13 €-9 1.52 E-9

{a) Units are SEC/M3.

Distances are given to the
taken from output of computer code AIRDOS-EPA.

gnter of the sector; 64 km extends to 80 km. Atwospheric dispersion table is
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Radiation Dose During Boating and Waterskiing

Big Darby Creek is "2 shallow to allow any significant boating or
other water recreation sports. Ihus, no dose has been calculated for this
pathway.

Ra“**~tion 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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QUALITY ASSURANCE

Several methods are used to assure that the data collected each
year are representative of actual concentrations in the environment. Exten-
sive environmental data are collected to eliminate an unrealistic reliance on
only a few results. Newly collected data are compared with historical data
for each environmental medium to assure that current values are consistent
with previous results. This allows for timely investigation of any unusual
results. Samples are collected using identical mathods near to and far from
the nuclear site, as well as upstream and downstream on Darby Creek, to pro-
vide for identification of anv net differences that may be attributable to the
West Jefferson nuclear operat.ons. These procedures, in conjunction with a
program to demonstrate the accuracy of radiochemical analyses, assure that the
data accurately represent environmeintal conditions.

All of the routine radioanalyses for the Battelle environmental
surveillance program are performed at the radiochemistry facility located at
the West Jefferson nuclear site. An outside radiochemistry laboratory was
chosen as a backup service for overflow samples, but was not used in 1991.
Both laboratories maintain internal quality assurance programs that involve
routine calibration of counting instruments, daily source and background
counts, routine yield determinations of radiochemical procedures, and repli-
cate analyses to check prec. 3n. The accurary of radionuclide determination
is assured through the use of standards traceable to the National Institute of
Standards and Technology (NIST), formerly the National Bureau of Standards.

Assurance of the dose calculation quality is provided in the
following ways. Since doses are similar from year to year, a comparison is
made against past calculated doses and any differences are validated. Al)
computed doses are double checked by the originatur and by an independent
third party, who also checks all input data and assumptions used in calcula-
tion. Information nece-sary to perform all of the calculations is fully
documented.

Battelle also participates in the D7E-sponsored Quality Assessment
Program, which is administered by the Environmental Measurements Laboratory
(EML) and requires the qualitative analyses of spiked air, water, soil,
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vegetation, and tissue samples furnished by DOE/EM. 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 (MDLs) for radionuclide analyses were
determined to a 95 percent confidence level. The minimum detectable level
(MDL) was calculated using the Nuclear Data, Inc. ND68C Computer System. The
MDL was defined by:

MDL = (NI + KII)(S)(CF)

where
KI = The value of the voper percentile of the standardized
normal variate corresponding to the preselected risk
(5 percent) of a type 1 error.

KII = The value of the upper percentile of the standardized
rormal variate corresponding to the preselected risk
(5 percent) of a type 11 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 MDL can he defined by:
MDL = 4.66 SQRT(BCR) CF

- SQRT(BCR) =  The square rout of the background counting rate.

The conversion factor takes many variables into account, so it is
different with ea:h isotope and measurement. The corraction factor accounts
for total chemical yield, sample size, detoector efficiency branching frac-
tion, decay fraction (decay prior to analysis). unit coaversion, and counting
intervai. The a posteriori MOL is determined Ly adding the 2 sigma (95 pe: -
cent confidence level) value to the calculated e, even when it is
negative.
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APPENDIX

ENVIRONMENTAL REPORT EXTERNAL DISTRIBUTION LIST

Robert Dyer

Sanitation ! ;gineer
13 North Dak Street
London, Ohio 43140

Dr., James Herman
Heelth Commissioner

Madison County Health Department

13 North Dak Street
London, Ohio 43140

Michael Pompili

Assistant Health Commissioner
Environmental Health

Columbus Health Department
City of Columbus

181 Washington Boulevard
Columbus, Ohio 43215

Robert Owen, Chief

Bureau of Radiological Health
Ohio Department of Health
P.0. Box 118

Columbus, Ohin 43266-0118

Donald R. Schregardus
Director

Ohio EPA

1800 Watermark Drive
Columbus, Ohio 43266-0149

Linda Welch, Chief

Division of Hazardous Waste
Management

Ohio EPA

1800 Watermark Drive

Columbus, Ohio 43266-0149

venny Tiell, Deputy Director
Adaste Programs

Ohio EPA

1800 Watermark Drive
Columdus, Ohio 43266-0149

John Sadzewicz, Chief

Division of Drinking and Ground
Waters

Ohio EPA

1800 watermark Drive

Columbus, Ohio 43266-0149

Robert Rothwell, Chief

Division of Water Pollution Control
Ohio EPA

1800 Watermark Drive

Columbus, Ohio 43266-0149

Mr. David Kee, Director
Air and Radiation Division
(SAR26) Mail Stop A-18J

U.S. EPA
77 West Jackson Boulevard
Chicago, 11linois 60604

Ron Yerian

Public Utilities Commission
Ohio Power Siting Board

180 East Broad Street
Columbus, Ohio 43266-0573

Mr. Terrance A. MclLaughin, Director

Waste Standards and Risk Assessments
Branch

Office of Air and Radiation

Mail Stop ANR-460

U.S. EPA

401 M Street SW

Waskinpton, D.C. 20460

Mr. Raymond Pelletier, Director
Office of En ¢ onmental Guicdince
EH-23

U.S, Department of Energy

1000 Independence Avenue
Washington, D.C. 20585
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