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1. INSTALLATION DESCRIPTIGN
1.1 Location

The INEL, formerly the National Reactor Testing Station (NRTS), was
established in 1949 by the U.S. Atomic Energy Commission as an area to
build, test, and operate various nuclear reactors, fuel processing plants,
and support facilities with maximum safety and isolation. In 1974, the
NRTS was redesignated as the INEL to reflect the broad scope of engineering
activities conducted at the site.

The INEL Site covers approximately 2300 square kilometers (890 square
miles) of sagebrush- and basalt-covered land on the Snake River Plain in
southeastern Idaho. The nearest INEL boundary is 47 kilometers (29 miles)
west of Idaho Falls, 52 kilometers (32 miles) northwest of Blackfoot, 80
kilometers (50 miles) northwest of Pocatello, and 11 kilometers {7 miles)
east of Arco. The site encompasses portions of five Idaho counties:
Butte, Jefferson, Bonneville, Clark and Bingham. Fiqure 1.1 provides a
vicinity map of the INEL.

The U.S. Government used portions of the Site prior to its being
established as the NRTS. During World War II, the U.S. Navy used about 27C
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ise by DOE.  The
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z large adjacent area withdrawn from the public domain for
former Navy administration shop, warehouse, and housing area is today the
Central Facilities Area of the INEL. These pre-DDE operations will be

considered in this report.

There are no permanent residents within the INEL; the nearest
populated area is Atomic City (about 35 residents), Tocated less than one
mile from the southern INEL boundary. Figure 1.2 shows population
distribution around the INEL, with the radif centered in the south-central
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portion of the Site in the area of the TRA-ICPP complex. Population
estimates are based on the 1980 census, but include a growth prediction by
the Idaho Fails Chamber of Commerce of a growth rate of 2.7% per year for
the City of Idaho Falls. This projection adds an additional 4,452 people
to the fifth sector at the 40- to 50-mile segment through CY 1984. It is
assumed that the population in other sectors will remain stable. The
population residing within a 30-mile radius is shown in Figure 1.2 to be
4,625, and within a 50~mile radius, 119,957.

As of June 1984, the INEL employed 9986 persons, including both Site
and nonsite workers. Approximately 6,500 employees are present at the INEL
during the day shift; about 700 are on site during each of the other
shifts. These are average numbers that vary with changes in operational
reguirements and construction work. No one is allowed to reside on the
INEL. Employees live in more than 30 communities adjacent to the INEL, the
largest percentage residing in Idaho Falls. Contractor-operated bus

service is provided from the major communities.

1.2 Organization and Mission Summary

The INEL is a government-owned reservation, or test site, managed by
DOE. A large variety of laboratory activities and test facilities support
DOE and
projects. Major INEL research an
energy, geothermal energy, low-head hydropower, industrial energy

conservation, strategic and critical materials, code develooment, materials
testing, and instrumentation. The INEL contains the largest concentration
of nuclear reactors in the world. Fifty~twe reactors, most of them
first~of-a-kind, have been built on the Site. Fifteen of these reactors
are currently operazble, the others have phased out upon complietion of their

research missions.

Most INEL facilities are operated by one of five government
contractors: Argonne National Laboratory-West (ANL-W); EG&G Idaho, Inc.
(EG&G); Exxon Nuclear Idaho Company (ENICO); Westinghouse Electric
Corporation (WEC); and Westinghouse Idahc Nuciear Company (WINCO). As




shown in Figure 1.3, these contractors conduct various programs at the INEL
under the administration of three DOE offices: Idaho Operations Office
(ID), Pittsburgh Naval Reactors Office (PNRO), and Chicago Operations
Office (CH). Another government contractor, American Protective Service,
provides security services for the INEL under the administration of

DOE-ID. Figure 1.3 also identifies the facilities operated by the primary
contractors.

DOE-ID is the INEL Site manager and is responsible for common Site
services, Site environmental control and management, and overall Site
safety and emergency planning functions. It provides certain of these
services directly and the rest through its contractor, EG&G. However, the
other DOE program/project operations offices (PNRO and CH) working at the
INEL are responsible for activities within their own designated test
facility boundaries. DOE-ID performs functions or services at these
designated sites only through interface agreements with the other DOE
operations offices,

EG&G Idaho is a prime operating contractor and the Site services
contractor for the INEL. As such, EG&G provides a variety of programmaiic
and support services related to nuclear reactor design and development,
nonnuclear energy development, materials testing and evaluation,
operational safety, and radisactive waste management. EG&G currentiy
operates six research reactors at the INEL and provides all services for
total Site operation, including support services to four other

decontamination and decommissioning, of facilities that have completed
their research missions. This responsibility encompasses facilities

perated by past Site services contractors as well as by EG&G, and also
includes facilities operated by other contractors for which the Site
services contractor has accepted responsibility. For example, the Boiling
Water Reactor Experiment {BORAX) site was operated by ANL-W, but the

inactive site is managed by EG&G.
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Along with EG&G, WINCC and ENICO are the INEL operating contractors,
performing programs under the administration of DOE~ID. WINCO operates the
Idaho Chemical Processing Plant (ICPP) for the reprocessing of enriched
"unburned" uranium from spent nuciear fuel elements, mostly from
government-owned reactors. ENICO operates a special project for DOE.

ANL-W programs at the INEL are administered by DOE-CH and include the
operation of four major facilities with five reactors, all in support of
the Liguid Metal Fast Breeder Reactor Program. These facilities are
Experimental Breeder Reactor-II, Transient Reactor Test Facility, Zero
Power Plutonium Reactor, and Hot Fuel Examination Facility.

WEC manages the Naval Reactor Facility (NRF) at the INEL under the
administration of DOE-PNRO. The NRF is used primarily as a base for
training U.S. Navy personnel to operate the Navy's nuclear fleet. Included
in the NRF are the Submarine Prototype Facility with one reactor, the Large
Ship Reactor Facility with two reactors, the Natural Circuiation Submarine
Prototype Facility with cne reactor, and the Expended Core Facility.

Also Tocated at the INEL are Taciiities for the foliiowing:

1. The Radiological and Environmental Services Laboratory of COCE

2. The U.S. Geological Survey

(98]

i  fhsa ' k=

The Field Research Office of the National Oceanic and Atmospheric
|

Administration's Air Research Laboratories.



2. ENVIRONMENTAL SUMMARY

2.1 Meteorology

2.1.1 Data Source

The National Oceanic and Atmospheric Administration (NOAA) and its
predecessor, the U.S. Weather Bureau, have operated a meteorological
observation program at the INEL since 1949. Meteoroiogical data have been
collected at over 40 locations on and near the INEL since that time. The
weather station at Central Facilities Area (CFA) was the first on-site
station and appears on National Climatic Center records as "Idaho Fails
46 W." In addition to recording day-to-day weather data and providing
daily operational forecasts for the INEL, the NOAA staff maintains an
intensive research and development program to improve the reliability of
prediction and measurement of meteorological parameters which influence
safe conduct of operations on the INEL. A number of meteorological
stations are located throughout the INEL to measure simultaneously the
spatial variation of several meteorological parameters such as temperature
and wind speed and direction, up to a height of 250 ft.

2.1.2 General {limatology

The location of the INEL in a flat valley surrounded by mountains, its
altitude above sea ievel, and its latitude affect the climate and the
day-to-day weather systems, All air masses entering the Snake River Plain
first cross a mountain barrier, usually precipitating a large percentage of

4-{.-.4
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mois
semiarid characteristics. The local northeast-southwest orientation of the
plain and bordering mountain ranges tends to channel prevailing west winds

minates over the INElL: the serond most

so that a southwest wind pred
frequent winds come from the northeast. The relatively dry air and
infrequent Tow clouds permit intense solar heating of the surface during
the day and rapid radiational cooling at night. These factors combine to

give a wide diurnal range of temperature near the Qround. Due to the



moderating influence of the Pacific Ocean, most of the air masses flowing
over this area are usually warmer during winter and cooler in summer than
air masses flowing at a similar latitude in the more centinental climate
east of the Continental Divide. The Centennial and Bitterroot Mountain
Ranges keep most of the shallow, but intensely cold, winter air masses from
entering the ESRP when they move southward from Canada. Occasionally,
however, the cold air can spill over the mountains. When this happens, the
cold air is ther held in the ESRP by the surrounding mountains, and the
INEL experiences low temperatures for periods lasting a week or longer.

2.1.3 Meteorological Overview

2.1.3.1 Temperature. Monthly and annual average temperatures for the
INEL are provided in Tabie 2.1. .Average monthly maximum temperatures range
from 30°C (87°F) in July to -2°C (28°F} in January. Average monthly
minimum temperatures range from 9°C (49°F) in July to -16°C (4°F) in
January. The warmest temperature recorded was 38°C (101°F) and the coldest
up through January 1982 has been -40°C (-40°F).

2.1.3.2 Wind. Wind directions at the INEL are mostly from the
southwest or northeast aguadrants, due to airflow channeling by the
bordering mountains. During the summer months a very sharp diurnal
reversal in wind direction occurs. Winds blowing from the southwest
(upslope) predominate during daylight hours, and northeasterly winds
persist at night. Winter winds are controlied almost exclusively by either
1a
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rge sca r
diurnal characteristics. The record of average wind speeds shows a minimum
of about 2.2 m/s (5 mph) in December and maximum of 4 m/s (9 mph) in April

and May

and May. The highest maximum hourly averag

e

{51 mph--measured at the 20-ft Jevel at CFA)} from the west-Southwest. Peak
gusts of 35 and 3% m/s (78 and 87 mph) were observed. Calm conditions
prevail 11% of the time. Figure 2.1 provides seasonal wind roses as
measured at CFA.

e



TABLE 2.1.

PERIOD OF RECORD MONTHLY AND ANNUAL TEMPERATURE AVERAGES

AND EXTREME AVERAGES?

February
March
April

May

June

July
August
September
Cctober
November

December

ANNUAL

Max {mum Average Mirimum
(°F) (°F) (°F)

High Average Low High Average Low High Average Low

7.9  27.% 195 25,1 15.8 5.5 13.1 3.8 -8.8
45.9  34.0 25.6 34,2 21.6 9.9 22.4 9.1 -6.5
51.5 42.9 33.6 37.5 30.7 19.1 24.6 8.4 4.5
64.7 55.3 46,1 45,9 41.3 35.4 2.0 27.2 22.5
76.1 66.3 5.9 58.3 51.3 46.7 40.7 36.2 33.3
85.3 76.1 9.9 67.5 59.9 56.2 49.7  43.7 40.4
g91.2 87.0 2.5 71.8 BB.2 66.1 53.1 48.3 46 .5
0.2 B4.8 75.4 70.2 €5.9 60.3 53.4 47.1 43.2
81.2 73.4 64.1 61.1 55.5 48.6 45.2  37.4 31.9
67.7 60.5 53.7 485.2 43.% 38.2 32.1  26.% 21.2
50.7 42.5 7.8 36.4 29.9 24.5 24.3 17.3 10.3
37.1  31.2 22.3 26.8 19.6 10.2 17.6 7.5 -1.9
59.5 59,0 53.8 44,3 41.8 39.1 29.9 28.1 24.0

a. Based on National Weather Service (NWS)

April 1954 through December 1982.

archived CFA data from

10
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2.1.3.3 Precipitation. The average annual precipitation is 9.07 in.

cf water. The yearly totals range from 4.50 to 14.40 in. Individual
months have had as littie as no precipitation to as much as 4.42 in.
Maximum observed 24-h precipitation amounts are less than 2.0 in. and
maximum 1-h amounts are just over 1.0 in. Table 2.2 summarizes the average
monthly and annual precipitation.

About 26.0 in. of snow falls each year. The maximum yearly total was
40.9 in. and the smallest total was 11.3 in. The greatest 24-h total
snowfall was 8.6 in. The greatest snow depth observed on the ground was
27 in. January and February average abcut 7.0 in. for & monthly maximum
depth on the ground. The ground is usually free of snow from mid-April to
mid-November.

2.1.3.4 Evaporation. While extensive evaporation data have not been
collected on the INEL, evaporation information is available from Aberdeen
and Kimberly in southeastern Idaho., These data, which should be
representative of the INEL region, indicate that the average annual
evaporation rate is about 36 in. About 80% of this (29 in./yr) occurs from
May through October,

2.1.3.5 Severe Weather Conditions. On the average, two or three

thunderstorm days occur during each of the months from June ‘through
August. The surface effects from thunderstorms over the Snake River Piain
are usually much less severe than are experienced east of the Rocky

e eriwmwmalnAIn Ea Tz Tadin Cewvana wind
S Sul Uil WIS (-SRI S WL

"
+

(@]

g
gusts can occur in the immediate vicinity of thunderstorms. These gusts

Lo B TR

t
short duration. The highest
b

instantaneous speed recorded at 2

are usually quite localized and o
p e} ft above the ground was 78 mph from the
west-southwest. Although small hail frequentiy accompanies the
thunderstorms, damage from hail has not occurred at the INEL.
Five funnel clouds (vortex clouds which do not reach the ground) and
two tornadoes (which caused no damage) have been documented in the 23-yr
period of observation at the INEL.

12



TABLE 2.2. MONTHLY AND ANNUAL PRECIPITATION AT INEL?

Aygrageb Highest gowe§t

(in.) (in.) Lin.}

January 0.81 2.56 Trace
February 0.64 2.40 0.01
March 0.59 1.44 C.07
April 0.78 2.50 0.00
May 1.28 4.42 0.07
June 1.27 3.89 0.02
July 0.40 1.70 0.00
August 0.56 3.27 Trace
September 0.70 3.52 0.00
October 0.54 1.53 0.00
November 0.€5 1.53 0.00
December 0.85 3.43 0.05
ANNUAL® 9.07 14.40 4,50
Mean uncertainty
in monthly tota]sd +0.07 +0.12 +0.02

a. From January 1950 through December 1982,

b. Average based on data measured from March 1954 through December 1982,

¢. Considers only full calendar year.

d. Based on 1950~1982 values.

13



2.2 Geology and Soils

2.2.1 Setting

The Snake River Plain is the largest continuous structural element in
southern Idaho. It stretches from the Oregon border in a curving arc
across Idaho to Yellowstone National Park in northwestern Wyoming. It
slopes upward from an elevation of about 2,500 ft at the Oregon border to
over 6,500 ft at Henry's Lake near the Montana-Wyoming border. The plain
can be roughly divided into eastern and western parts lying east and west .
of Bltiss, Idaho. The Snake River has cut a valley through Tertiary
basin-fill sediments and interbedded volcanic rocks from Bliss west to the
Oregon border. The stream drainage is well developed except in & few areas
covered by recent thin flows of Snake River basalt. East of Bliss the
complexion of the plain changes as the Snake River carves a vertical-walled
canyon through thick sequences of Quaternary basalt. Drainage on the plain
is in a youthful state. The centrai portion of the plain is generally
higher than the north and south edges. The Snake River flows along the
southern and southeastern edges of the plain, pushed south by basalt flows.

Located entirely on the northern side of the eastern Snake River
Plain, the INEL adjecins mountains to the northwest that comprise the

|

northern boundary of the plain. Three mountain ranges end at the northern
and northwestern boundaries of the INEL Site: The Lost River and Lemhi
Ranges and the Beaverhead Mountains of the Bitterroot Range, as shown in

4. " w d+hea ecmanbthane and AfF dha | amhi Danaa
T OUINE SUULIES T Sl Ui wiie LEN T RANyc,

5
reaches an alititude of
Figure 2.3. shows Birch
descending southeastward into the Snake River Plain from the mountains

adjacent to the INEL,

10,795 ft and is the highest point in the area.
Creek, Little Lost River, and Big Lost River all

The part of the plain occupied by the INEL Site may be separated into
three minor physical subdivisions: a central trough that extends to the
northeast through the Site, and two flanking slopes that descend to the

14
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trough, one from the mountains to the northwest and the other from a broad
ridge on the plain to the southeast. The slopes on the northwest flank of
the trough are mainly ailuvial fans from the mountains and the valleys of
Birch Creek and the Little Lost River; however, some basalt flows, as seen
in Figure 2.4, 1ike that on the west side of the valley of Birch Creek,
have spread from the mountains toward the plain. The slopes on the
southeast flank of the trough are basalt flows which spread from an
eruption zone that extends northeastward from Cedar Butte. The lavas which
erupted along this zone built up a broad topographic swell that pushed the
Snake River to the scuthern and southeastern edges of the plain, Big
Southern Butte and Middle and East Buttes are aligned roughly aiong this
zone; however, they are formed of volcanic rocks older than the surface
basalts of the plain.

The central Towland of the INEL Site broadens to the northeast and
joins the extensive Mud Lake basin. The waters of the Big and Little Lost
Rivers and Birch Creek drain into this trough and toward a broad depression
between Howe and Circular Butte. The streams flow through playa~like
depressions on the INEL where their waters are dissipated by seepage and
evaporation. The Towest part of the INEL Site, at an aititude of about
4,755 ft, is in this trough.
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The Snake Rijver Plain began to form in mid-Tertiary time. The
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putbursts of lavas, which have led to the accumulation of several thousand
feet of basalt on the INEL Site. The basalt is formed chiefly from fluid
(Tow~viscosity--approximately 1 poise}, high-temperature (900 to 1,200°C),
pahoehoe lavas. The flows have been extruded from rifts and from volcanoes
whose locations are rifi~controlled. These form layers of hard rock of
varying thicknesses, from 10 to 100 ft. The physical characteristics and
horizontal distribution of the flows also vary. Unconsolidated material,
cinders, and breccia are interbedded with the basalt. The size and pattern
of flows, when considered in space and time, indicate that indivicdual flows

are small when compared with the entire plzin and were separated in time by
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Figure 2.4. Generalized geologic map of the eastern Snake River Plain,
Idaho and vicinity.
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hundreds or thousands of years. Separate flows are interbedded with
sediments of aeolian, lacustrine, and fluvial origins (windblown, lake and
stream deposits, respectively).

Thus, underiying the plain are composite layers of interbedded
volcanic and sedimentary rocks, principally basaltic lava flow, and
interflow beds of sedimentary materiale. These layers partly fi11 a basin
of older limestone and velcanic rocks. The older rocks, which are not
water-bearing, are exposed in the mountains northwest and southeast of the
plain and presumably underlie all of the plain at depths that may be as
great as 5,000 ft.

Mountain ranges bordering the plain consist of Mesozoic
miogeosynclinal rocks folded during Laramide orogenesis and later uplifted
along normal faults during basin and range tectorism. These ranges
terminate abruptly against both sides of the Tow-lying basalt and
sediment-filled Snake River Plain. Except for narrow strips of green along
the banks of the Snake River where irrigation makes farming practicable,
clumps of dry sage cover the plain, interrupted by hummocks of basalt
flows. Formation of the plain and filling to an unknown depth with tuffs,
lavas, and sediments began in middle Pliocene and apparently continues at
present. The last volcanic eruption at Craters of the Moon, 21 kilometers
(13 miles) southwest of the INEL Site, occurred about A.D. 400.

2.2.3 Soils

As described previocusly, a central trough extending northeastward
through the INEL Site intercepts the Big and Little Lost Rivers and Birch
Creek which descend from the mountain ranges northwest of the Site. The
surface soils and mantle rock along the streams are made up of alluvial
sands and gravel of varying thicknesses. These grade into more finely
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soils over the remainder of the INEL are formed by windblown deposits of
varying thicknesses. Sandy soils derived from windworked beach and bar

deposits formed in old playa lakes or ponds are especially common in the
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northern part of the INEL. 1In many places, the basalt is not covered.
Local playa areas contain deposits 10 to 15 ft thick. Alluvial fans occur

along the mountain fronts.
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2.3 Hydrolegy and Hvdrogeology

2.3.1 Surface Water

Most of the INEL is located in the Pioneer Basin, an informally named
and poorly defined closed drainage basin. Surface water at the Site
consists mainly of streams draining through intermountain valleys to the
nerihwest and into Pioneer Basin, The major streams are the Big Lost
River, Little Lost River, and Birch Creek. Refer to Figure 2.3. Local
rainfall and snowmelt coniribute to surface water, mainly during the spring
months. Most of the flow from the Little Lost River and Birch Creek is
diverted for irrigation purposes prior to reaching the INEL. However, in
very high flow years, Birch Creek flows into the Birch Creek Playa (Playa 4
in Figure 2.3) on the north end of the INEL and infittrates into the
subsurface.

The Little Lost River flows on site during high-flow years and
infiltrates into the subsurface. The flow of Birch Creek is remarkably
uniform because it is primarily fed by groundwater inflow. During periods
of extremely rapid thawing and runoff, such as happened in the early spring
of 1969, water from the Birch Creek drainage can become & flood threat to
facilities at Test Area North (TAN) which is on the southeast edge of the
Birch Creek Playa. The high runoff in 1969 was caused ailmost entirely by
rapid snowmelt on the lower reach of the Birch Creek valley, not from the
discharge of Birch Creek. The fiow over Highway 22 was estimated at
14.2 m3/s (500 cfs) in Aprii 1969. The average discharge for Birch Creek
is about 7.03 x 107 m3/yr (57,000 acre-ft/yr) near Reno, Idaho. The
average discharge of Little Lost River, 7 miles northwest of Howe is, about
6.2 x 10" m”/yr (50,000
River discharges an average of 2.6 x 108 m3/yr (210,800 acre-ft/yr).

Birch Creek and Little Lost River have a minimal effect on INEL hydrology.
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Therefore, most of the interest in surface water at INE[ is directed toward

the Big Lost River.
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The Big Lost River flows southeastward through the Big Lost River
Basin past Arco, and passes onto the Eastern Snake River Plain. The river
flows onto the INEL near its southwest boundary, curves to the northeast,
and flows northward to the Big Lost River Playas (sinks). After entering
the plain, the river continuously loses water by infiltration through the
channel bottom and sides. Therefore, depending on discharge and
infiltration conditions, sometimes flow does not even reach the INEL, and
at others it continues as far as Playa 3 or even overflows into Playa 4.
As flow approaches Playas 1 and 2, the channel branches into many
tributaries, and the flow spreads over several flocding and ponding areas.

Storage and diversion systems on the Big Lost River include Mackay Dam
(an earthen structure used primarily for the impoundment of irrigation
water) 48 km (30 mi) upstream of Arco, several irrigation diversions
between Mackay and the plain, and the INEL flood-diversion dam. The INEL
flood-diversion system was built in 1958 to divert high flows on the Big
Lost River that might create flood hazards to INEL facilities. This system
consists of a small dam which diverts flow from the main river channel into
four spreading areas (A, B, C, and D in Figure 2.3). Nearly all flow is
diverted during winter months to avoid ice jams in the main river channel.
The effectiveness of the INEL flood-control system was calculated in 1872
by the U.S. Geological Survey by means of mathematical models. Results
indicated that floods in the Big Lost River would have overfiowed the INEL
diversion dam about once every 55 years. However, dikes were raised 2 m
(6 ft) in January and February 1984, providing a diversion system that will
be able to contain a fiocod with an average return period well in excess o

300 yr.
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INEL, a detailed flood-routing analysis was conducted for a hypothetical
failure of Mackay Dam. Results indicate potential flooding of some
laocations on the INFL in the event of the probable maximum flood. The
analysis determined flood conditions resulting from an assumed inflow to
Mackay Reservoir equal to the probable maximum fioed for the watershed and

subsequent failure of Mackay Dam. The failure made was assumed to be
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overtopping and subsequent breaching of the earthen structure. Figure 2.5
illustrates the approximate exteni of the flood inundation for the probable
maximum flood conditions analyzed. It should be noted that Figure 2.5 not
only depicts a conservative estimate of the probable maximum flood, but it
was accomplished before the INEL flood diversion system was upgraded; a
physical change that wouid increase the system's ability to handle high
flows.

2.3.2 Subsurface Water

Figure 2.6 shows that the Snake River Plain aquifer, which flows
beneath the INEL, is approximately 330 km (206 mi) long, 48 to 96 km (30 to
60 mi) wide and covers an area of about 24,800 km2 (9600 miz). The
aquifer is composed of a series of thin basalt flows interbedded with
sediments of agolian, fiuvial, and lacustrine origin. Aquifer permeability
consists of intergranular and intercrystalline pore spaces, fractures,
fissures, and other voids. The hydraulic properties of the aguifer are not
spatially homogeneous and the direction of local groundwater movement is
complicated. However, the overall flow pattern is to the south and
southwest.

The aguifer could contain 2.5 x 1012 m3 (2 x 109

water, of which about 6.2 x 1011‘m3 {5 x 108 acre-ft) are

(6.5 x 10

acre-ft) annually through springs in the area from Milner to Biiss, and
17 e

acre-ft) of

recoverable. The aquifer discharges about 8 x 10 6
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Pocatello. Groundwater pumpage for irrigation totals about 1.8 x 109
m- (1.5 x 106 acre-ft) annually. The discharges from the springs

significantly contribute to the flow of the Snake River downstream of Twin

Falts, Idaho.
Groundwater flows to the south and southwest at 1.5-6 m/day (5-20

ft/day). The average sliope of the aguifer is about 0.2% from the northeast
to southwest. The aquifer transmissivity, measured in wells on the INEL,
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ranges from 3 X 104 to 1.8 x 107 gatlons per day per Tt (gpd/ft).

Storage coefficients range from 0.01 to 0.06%. Generalized altitude

contours” are shown in Figure 3.7. Depth tc the water table from land
surface ranges from about 60 m {200 ft) in the northeast corner of the INEL

to 300 m (1000 ft) in the southeast corner.

In 1983, the entire INEL water supply was provided by 24 producticon
wells which tapped the Snake River Plain aquifer. The wells pumped a total
of 7.9 x 106 m3 (1.8 x 109 gallons) for the year. Over half of the
volume pumped was returned to the surface or subsurface

disposal operations. {Subsurface injection of wastewater has since been
ceased.)} An additional unknown amount alsc returns underground by
infiltration from lawn irrigation and other water uses. A significant
amount (about one third) of the pumped water is consumed by evaporation and
transpiration to the atmosphere, principaliy from reactor cooling towers.
It has been calculated that roughly 2,000 cfs flows beneath the INEL Site
at its widest point which is equivalent to 1.8 x 109 ms/yr. Therefore,

in 1983 the INEL pumped less than 1% of the INEL underflow and less than

0.1% of the volume that surfaces as springs down gradient from the Site.

Recharge to the Snake River Plain aquifer is primarily in the form of
infiltration from the rivers and streams draining the areas to the north,
northwest, and northeast of the Eastern Snake River Plain. Significant
recharge from increased flows in the Big Lost River has caused a regional
rise in the groundwater tablie over much of the INEL. Water levels in some
wells rise as much as 2 m (6 ft) within a few months foliowing very high
flows in the river.

Perched water tables occur beneath the plain in areas where water
infiltrating the ground surface is delayed by layers of fine-grained
sediments with low permeability. Perched water occurs below the Big Lost

River, the waste-seepage ponds at the Test Reactor Area {TRA), and other
areas of the INEL.
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2.4 Air and Water Quality

2.4.1 Air Quality

Air pollutant emissions which result from industrial operations at
INEL or from surrounding communities are small. In addition, atmospheric
dispersion at INEL is not constrained by topography, and the site has no
significant air stagration problems. The air quality at INEL is very good;
data available indicates the air quality is well within Primary and
Secondary Standards as established by EPA.

Since air quality is within established guidelines, no parts of the
INEL have been designated as non-attainment areas by the State of Idaho.
The c¢losest such area to the INEL is Pocatello, about 50 miles to the
south. The area of Pocatello has been identified as a non-attainment area
for not meeting the total suspended particulate standards. However, this
is a localized condition and does not impact air quality at the INEL.

2.4.2 Wwater Quality

The chemical quatity of groundwater of the INEL reflects the different
sources of recharge and the minerals dissolved from rocks with which it
comes in contact. Chemical analyses of surface waters from the Big Lost
River, Little Lost River, and Birch Creek are given in Table 3.3. These
rivers flow through fractured carbonate rocks consisting of relatively
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contain calcium and magnesium bicarbonate. Small quantities of sodium,
potassium, and siiica are also present.

Water from the Snake River Plain aquifer containing a relatively
larger percentage of sodium and potassium underlies the eastern half of the
INEL. Some of this water originates in the mountains to the north and
northeast. The mountzinous recharge areas are underltain by silicic
volcanic rocks which are much higher in sodium, potassium, and silica than
are the rocks to the west.
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TABLE 2.3. CHEMICAL ANALYSES OF SURFACE WATER AND GROUNDWATER FROM THE REGION NORTH, NORTHEAST, AND NORTIMEST OF

THE INELE
Big tost River Little Lost River Birch Creeck Medicine Lodge Creek  Well 2N26f 36aal
Near Moore, ID Negr Howe, ID South of Blue Dome Near Medicine Lodge Near Arco, ID
08/27/63 9/03/63 09/03/63 09/03/63 08/30/57
Analyses (1020 h) {1020 h) (1145 h} (1305 h) (Depth: 57.9m)

S5ilica 12.0 12.0 8.8 18.0 24.0
Calcium 48.0 39.¢ 3%.0 64.0 67.0
Magnesium 11.0 15.4 14.0 17.0 18.0
Sodium 6.9 6.7 _ 5.0 8.6 9.0
Potassium 1.4 1.2 1.0 2.5 1.8
Bicarbonate 192.0 177.0 164.0 233.0 274.0
Carbonate 0.0 0.0 0.0 0.0 0.0

Eg Sulfate 18.0 16.0 25.0 48.0 24.0
Chloride 3.5 8.8 4.5 6.0 7.5
Fluoride 1.9 0.2 0.2 0.1 0.3
Nitrate 0.5 0.6 .6 0.1 1.7
Specific 333.0 323.0 309.0 453.0 489.0
conductance
{umhos at 25°C)
pH (pH units) 7.7 i 7.7 8.0 7.8 7.6
Residue on 191.0 192.0 186.0 284.0 289.0
evaporation
at 180°C
Temperature °C - 12.2 14.4 12.8 13.0

a. MAnalyses in mg/l, except as indicated.




The waters from the Snake River Plain aquifer on the INEL are
relatively low in the sum of dissolved constituents (an average of stightly
more than 200 mg/L). The low mineraiization reflects the

moderate~to~abundant precipitation in the mountainous source areas, the
absence of extensive deposits containing soluble minerals, and the low
solubility of the basalt that forms the principal aquifer system. The
water in the aguifer is of high quality and with modest treatment car be
made suitable for most uses. Table 2.4 provides the high, low, and average
chemical analysis values for groundwater samples taken at various Tocations
in the area of the INEL. The data are based upon single-sample results
from 35 different wells. The individual samplings occurred at various

dates from 1951 to 1968.

The Smake River Plain aguifer is the only source of water used at the
INEL. Water pumping and the effect on water levels in the aquifer are
closely monitored by the U.S. Geological Survey. Pumping has very limited
and localized effect on annual water-ievel changes in the aquifer in the
vicinity of the INEL because the amount pumped is a small portion of the
total storage and recharge.

2.5 Environmentally Sensitive Conditions

2.5.1 Protection of Groundwater Quality

The single most sensitive environmental characteristic associated with
hazardous waste disposal practices at the INEL is probabiy the Snake River
Plain aquifer. As described in Section 2.3.2, this vast aquifer underlies
the entire INEL and provides all of the industrial, irrigation and culinary

gradient p
the primary scurce of water for the arid
from the Site to the area around Hagerman where the aguifer surfaces in
oint the surfacing water contributes significantly te
the fiow in the Snake River. The agquifer is considered a valuable natural
resource of the State and its contamination could have far-reaching impacts.
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TABLE 2.4. CHEMICAL ANALYSES OF THE SNAKE RIVER AQUIFER IN THE VICINITY OF

THE INEL
Results (mg/L
unless otherwise stated)
Analyses Average High Low

Dissolved Solids

Ca 39.6 93.0 26.0
Mg 15,6 43.5 3.9
Na 13.2 42.0 6.3
K 3.0 5.5 1.2
HCO3 162.0 218.0 81.0
CO3 0.5 9.8 0.0
S0, 24.9 57.0 0.1
Ce 15,7 160.0 6.5
NO3 2.9 29.0 0.5
F 0.3 ¢.9 0.03
5103 25.8 39%.0 15.0
Fe 0.08 G.52 0.0
Hardness &s CaCO3

Total 161.8 368.0 94.0

Noncarbonate 26.7 215.0 0.0
pH (no units) 7.9 8.4 7.6
Specific conductance 356.0 963.0 225.0

(umhos at 25°C)

Residue on evaporation at 180°C 226.0 582.0 153.0
Temperature when collected {(°C) 12.8 16.7 10.0
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The U.S. Geological Survey routinely monitors the Snake River Plain
aquifer around the INEL and has documented the migration of radionuclide
contamination caused by operations there. A limited number of
nonradioactive parameters are considered in the routine sampling; their
migration has also been well documented. Concenirations of tritium, which
is not diminished by sorption on earth minerals, have been detected in the
aquifer as far as 14.5 km (8 mi) down gradient from their point of
disposal; a migration that may have started as early as 1952. Other
radionuclides have migrated shorter distances. Some chemical parameters
that have been measured, such as sodium, chloride, sulfate and nitrate,
have also formed waste plumes. However, none of these wastes can be
detected more than about & km (5 mi) from the disposal site. Radionuctide
plume size and concentrations are controlled by aquifer flow conditions,
the quantity discharged, radioactive decay, sorption, dilution by
dispersion, and perhaps other chemical reactions. Chemical parameters are

subject to the same processes except for radicactive decay.

Several public action groups have already expressed concern over
maintaining the quality of the Snake River Plain aquifer and will probably
continue to do so. INEL actions that may impact the aquifer either
negatively or positively, will be of concern to these groups. Protection
of the groundwater quality is not only an environmentally sensitive issue,
itive one.

but will likely become a very politically sens

2.5.2 3Seismology

Prior to 1970 the INEL was classified in Seismic Zone 2 of the Uniform
Building Code of the International Conference of Building Officials. In
1670 the classification was changed to the higher-risk Zone 3, which
imposed more stringent design criteria on facilities constructed
thereafter. Data cataloged by the National Geophysical and Solar
Terrestrial Data Center of the National Oceanic and Atmospheric

Administration (NOAA) indicate that regional earthquakes are historically
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centered around, but do not occur on, the Eastern Snake River Plain,
However, ground motion produced by earthquakes in the mountains can be
transmitted onto the plain.

The Yargest historical earthquake event in the Idaho seismic zone,
which lies north and northwest of the INEL, occurred on October 28, 1983,
and had a Richter magnitude of 7.3. The epicenter for this event was
located along the western flank of Borah Peak in the Lost River Range
approximately 64 km (40 mi) northwest of Arco. Another major earthguake
occurred August 17, 1959 at Hebgen Lake, approximately 160.9 km (100 mi)
from the INEL and had a Richter magnitude of 7.1. Shocks from both
earthquakes were felt at the INEL, but neither caused structural or safeiy

related damage.

The data compiled by NOAA and other studies accomplished since 1870
appear to suggest that the plain is rather aseismic. Although the plain is
certainty not free of seismic risk, many had felt all factors pointed
toward there being less risk than the Zone 3 classification would imply,
Therefore, in October 1981 the INEL and surrounding area were again
reclassified, this time back to a Seismic Zone 2.

2.5.3 Flooding Potential

The potential for flooding problems on the INEL was discussed in
Section 2.3.1. In 1962 and again in 1969 rapid snow melt and heavy
precipitation caused flooding of the burial ground at the Radioactive Waste
Management Complex (RWMC). Since those events, significant work has been

done on the Big Lost River drainage to prevent flooding preblems, but the
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slight, does exist. Flooding in the northern area of the INEL from Birch

Creek is also a potential problem. Contrel measures have also been in the

northern area, but with much of the INEL located in a closed draina

age
basin, the possibility of surface water accumulations in some areas of the

Site is still present.
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2.5.4 Endangered Species

Two species of milk vetch currentiy under Federal review for
endangered or threatened status were found on the INEL (Astragalus
ceramicus var. apus and Astragalus purshii var., ophigenes). These species
were located during a 1981~1982 survey of rare plants on the INEL conducted
by the University of Idaho. Three taxa on the Idaho State Watch List are
also found on the INEL, and four other species were found and recommended

for the 1list. Taxa on the Idaho State Watch List are considered rare and
of special interest, but their populations are not in jeopardy and they may
be common elsewhere.

The baid eagle and the American peregrine falcon are the only species
observed on the INEL that are classified as endangered or threatened
wildlife. Several bald eagles (endangered status) usually winter on or
near the INEL. The peregrine falcon (endangeréd status) has been observed
infrequently on the northern portion of the INEL. Several species of
wildlife observed on the INEL are of special concern to the Idahc
Department of Fish and Game and the Bureau of Land Management. These
species include the ferruginous hawk, meriin, gyrfaicon, osprey, burrowing
owl, white-faced ibis, long~billed curlew, and bobcat. However, only the
ferruginous hawk, burrowing owl, iong-billed curlew and bobcat occur
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2.6 Biological Pathways

The biological pathway of primary concern at the INEL is through the
water of the aquifer underlying the Site. This is of primary concern
because of the aquifer's extent, its wide usage on site and off site (down
gradient), and its being the primary means of off-site migration of
contaminants resulting from past disposal practices. This water is
consumed by both humans and animals (livestock) and is utilized as an
irrigation source, all potential biological pathways for water
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contaminants. On the other hand, naturally occurring surface waters on
site have no significant downstream usage, and actually terminate on site

where they either evaporaie or become part of the aquifer by infiltration.

Probably the next most significant bioclogical pathway is a result of
process waters being discharged to evaporation/seepage ponds which are then
used by animals. This pathway is extended to humans when game animals use
these contaminated surface waters and subsequently move off site where they
are harvested and consumed by hunters. The potential transport of
radioactivity to individuals via this pathway has been studied for many
years. Although not covered specifically in these studies, it can be
assumed that some of the hazardous chemical constituents that might be
found in these waters will alsc be available for biological uptake.

Studies on radionuciide transport suggest that ingestion of meat from
waterfowl that have resided on contaminated ponds presents the most
important pathway through game animals. Transport by morning doves, sage

N R Lo T . kol
e DI S1Le diid BVENLUd iy Re)

g

present potential biological pathways. Air dispersion of dry pond or spill
sediments, subsurface contaminants brought up by burrowing animals, and
other such materials, as well as their uptake by vegetation, are possible.
The fact that the INEL is remote and has no permanent populatien and no
agricultural usage appears to make the significance of these potential

pathways minimal.

35




EG&G Facilities

E



SECTION 3. Findings From EG&G




3. FINDINGS FROM EG&G ACTIVITIES

Past activities involving both waste generaticn and disposal were

reviewed to asses
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the sections in which they are discussed are as follows:
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the nazardcus waste operations that generated inactive
sites at the INEL. This section contains the findings of the

reviews by individual activity. For convenience, the reviews are
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Test Area North (TAN)}/Technical Support Facility (TSF)--Section 3.2
TAN/Loss~of~Fluid Test (LOFT) Facility--Section 3.3

TAN/Initial Engine Test (IET) Facility--Section 3.4

TAN/Water Reactor Research Test Facility (WRRTF)--Section 3.5
Auxiliary Reactor Area (ARA)--Section 3.6

Power Burst Facility (PBF) Area/SPERT--Section 3.7

Experimental Organic Cooled Reactor (EOCR) Area--Section 3.8
Organic Moderated Reactor Experiment (OMRE)--Section 3.9

Boiling Water Reactor (BORAX) Area--Section 3.10

Experimental Breeder Reactor-l (EBR-1)}--Section 3111

r

Zero Power Reactor {ZPR)--Section 3.12
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13. Liquid Corrosive Chemical Disposal Area (LCCDA)--Section 3.13

14, Munitions/Ordnance Areas--Section 3.14

15. Ceantral Facilities Area (CFA)}--Section 3.15

16. Radioactive Waste Management Complex {(RWMC)--Section 3.16

File information, past reports, interviews, and site visits provided
jdentification of hazardous material usage and hazardous waste generation
from operaticns within the above Jocations. If investigation determined
that hazardous materials were not used and hazardous wastes were not
produced at a particular operation, then it is not addressed further in the
main text.

Since 1976 records have been kept on incidents occurring at EG&G (and
the previous site contractor) facilities which have disrupted operations or
presented unusual problems. The records, Unusual Occurrence Reports
(UCRs), are maintained by EG&G Health and Safety Divisien and incliude
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interviews were the major sources of spill information used in preparation
of this document.

Also included in this section is an identification of the individual
disposal sites at the general Tocations considered. All sites are
documented and, for any appearing to have a potential for migration, a
hazardous assessment score using the Hazard Ranking System (HRS) is
provided in the Section & conclusions. The HRS was used as a means of
getting a feel for the relative significance of the various sites.
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3.1 TRA Past Activity Review

3.1.1 TRA Description

The Test Reactor Area (TRA) of the INEL provides facilities for
studying the performance of materials and squipment under high neutron flux
conditions. While originally intended primarily for furthering the reactor
development programs of DOE and its predecessors, the irradiation
fac{lities have occasionally been made available to educational, research,
industrial, and commercial users, as well as to other federal agencies.
This irradiation testing can ascertain in weeks or months what might take
years to discover in reactors designed for purposes other than testing.

The TRA is located in the south central part of the INEL, as shown in
Figure 2.3. It can be divided functionaily into a reactor area and a
utility area. The reactor area contains the inactive Materials Test
Reactor {MTR) and Engineering Test Reactor (ETR) and the still operating
Advanced Test Reactor (ATR). In addition to the three primary reactors,
four low-power reactors, the Advanced Test Reactor Critical (ATRC)
facility, two Advanced Radiocactivity Measurement Facilities (ARMFs), anag
the inactive Engineering Test Reactor Critical (ETRC) facility, are located
in the reactor area. This area also includes the offices, warehouses, and
maintenance facilities that support the reactor facilities. The utility
area contains nonnuclear support equipment and facilities. Figure 3.1.1 is
a plot plan of TRA.

3.1.2 TRA Wastes Generated by Specific Activity

> (O

A screening of the areas within TRA produced a list of shops, labs, and

processes which were considered to pose a petential for contamination.

Table 3.1.1 provides the refined 1ist of facilities and alss provides the
hazardous waste constituents involved, the timeframes in which the
hazardous wastes were produced, and the disposal methods. The facilities

in Table 3.1.1 are further discussed in the foliowing paragraphs.
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TABLE 3.1.1.

TEST REACTOR AREA FACILITIES WASTE GENERATION

oy

Estimated
Quantities
Shop Location Function Waste Stream Timeframe {If Known} Treatment/Storage/Disposal
TRA-606 Paint shop Waste thinners and solvents 1957-1982 420 1/yr Open ditch east of building
Waste thinners and solvents 1982-present 420 1/yr Drummed and shipped of f site
as HuW
Empty and partially emty cans
i-gal cans (lead base primers, 1957-present 20 cans/mo.  CFA landfill
latex and epoxy}
5-qgal cans (lacquer) 1957-present 2 cans/mo.
TRA-608 Demingralization plant Regeneration discharge from ion
exchangers
Sodium hydroxide (NaOH) 1952-1961 6 x 10° kg Warm-waste leach pond
{ TRA-758)
Sodium hydroxide 1962-1984 1.8 x 108 kg Chemical waste pond
{TRA-701)
Sedium hydrox ide 1984-present Neutralized prior to
discharge to TRA-701
Sulfuric acid 1952-1961 3.3 x 106 kg Warm-waste leach pond
Sulfuric acid 1962-1984 9.9 x 106 kg Chemical waste pond
Sulfuric acid 1984-present Neutralizad prior to
discharge to TRA-70}
Regeneration discharge from water
softener
Salt 1952-1961 4.8 x 10° kg Warm-waste leach pond
(TRA-758)
Salt 19621971 4.4 x 10% kg Chemical waste pond
{TRA-701)
TRA-609 Steam plant Blowdown water--makeup water 1952-1963 5.0 x 105 1 Warm-waste leach pond
treated with Ferrosperse, sulfite " { TRA-758)
and phosphate 196414982 7.9 x 10° 1 TRA injection well
1683-present 110 1/day Cold-waste pond {TRA-702)
TRA-532 Hot cells Degreasing waste--mixed radicactive 1952-present Idaho Chemical Processing
Acetone ) 20 1/yr Plant (ICPP) for processing
Methylene Chioride 210 1/yr through the Process Equipment
Ethyl Alcohol 40 1/yr Waste (PEW) evaporator and

calciner system



TABLE 3.1.1. (continued}

fstimated
* Quantities
Shop Locaticn Function Waste Stream T imef rame {If Known) Treatment/Storage/Disposal
TRA-632 Hot Celis {continued) Methal-etching waste--mixed 1952-Present ICPP-PEW and calciner
radioactive
Nitric Acid 10 L/yr
Hydrochloric Acid 1¢ L/yr
Hydrofluoric Acid 1 Liyr
TRA-642 ETR bypass demineralizer Spent cation resins--no 1957-1982 RWMC
regeneration
Anion resin regeneration 1957-1973 10,000 t/yr Warm-waste leach pond
{50% NaOH solution) 1974-1981 1,000 L/yr Warm-waste leach pond
TRA-604/661 TRA chem 1abs Ignitable wastes 1952-1984 3,250 kg Warm-waste leach pond
1852-1984 1,250 kg ICPP-PEW and calcimer
Reactive wastes 1552-1984 45 kg Warm-waste leach pond
1952-1984 15 kg ICPP-PEW and calciner
>
- Corrosive wastes 1952-1984 2,150 kg Warm-waste leach pond
1952-1984 850 kg _ICP?-PEN and calciner
EP toxic wastes 1952-1984 45 kg Warm-waste leach pond
1952-1984 15 kg ICPP-PEW and calciner
A1l hazardous lab wastes 1984 -Present Drummed and shipped off site
as Hu
TRA-666 Hydraulic test facility Wastewater--1lightly contaminated 1964-1982 0.6 kg TRA injection well
with chromium {2.6 ppb)
1982-1983 <0.1 kg Cold-waste pond {TRA-702)
TRA-670 ATR bypass demineralizer B Spent cation resins--ng 1969-Present RWMC
regeneration
Spent anion resins--no 1969-Present RWMC
regeneration
TRA-75] MTR & ETR cooling towers Cooling water blowdown--Prior to 1952-1964 12,600 kg Warm-waste leach pond
{wastes actually produced 1972 chromates were added as part {TRA-758)
at MTR & ETR) of the corrnsion contral freatment.

?uag%}ties listed are for chromium 1964-1972 13,400 kq Injection well
Cr




The paint shop at TRA-606 generates approximately 420 Iiters per year
of a mixture of waste thinners, solvents and paint strippers. A typical
sample of the mixture might contain 50% mineral spirits, 20% xylene, 20%
toluene, 5% acetone, and 5% water. Prior to 1983, this waste was dumped
into a storm drainage runof¥f ditch located just east of the shop. Since
about the beginning of 1983 these wastes have been poured into 55-gal drums
and shipped off site as hazardous wastes. The paint shop also generates a
considerable number of empty cans and dirty rags that are thrown intc a
dumpster and eventually find their way to the sanitary landfill at CFA.
Approximately 20 1-gal cans (primarily from latex paints, but scme from
epoxies and lead-base primers) and two 5-gal cans (usually from lacquer)
are thrown in the dumpster each month. It is iikely that some of these
cans are not totally empty; estimated numbers or content guantities are,

noweveyr, unavailable,

The demineralization plant (TRA-608) has been providing demineralized
water for reactor operations since 1952. Water is treated by ion exchange,
which means the ion-exchange coiumns must be periodically regenerated.
Sulfuric acid and sodium hydroxide are used to regenerate the cation and
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and low pH were discharged to the warm-waste leach pond (TRA-758). From
1962 to about August 1984, the.regenerant discharge was rerouted to a
chemical waste pond (TRA-701) specifically constructed for this waste.
Over the last 13 years this discharge has averaged about 100 million
liters per year. Both acidic and basic sclutions have been discharged to
the same location, but at different intervals. As shown in Table 3.1.1,
the acidic discharge has been significantly greater than the basic.
Therefore, prior to August 1984, neutralization in ponds may have occurred
but probably not to an extent that would always prohibit wastes with
hazardous characteristics (corrosive) from being released to the
environment. Since August 1984, regenerants have been routed through an
existing brine tank, where they are held until they can be neutralized

before discharge to the chemical waste pond.
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The demineralization plant also houses two zeolite water softeners
which have been used in the past but are not currently in use.
Regeneration of these units produced a waste salt solution. As with the
discharge from the {on-exchange regeneration, this salt solution was sent
to the warm-waste ieach pond {TRA-758) from 1952 to 1961 and then rerouted
to the chemical waste pond (TRA-701) in 1962. These water softeners have
not been used since 1971, but when in operation they used about 3,600 kg of
salt per month.

The hot cells (TRA-632) are designed for the remote examination of
nuciear fuels and radicactive materials. These examinations often include
degreasing/cleaning operations and metal etching, using small guantities of
solvents and acids respectively. The figures in Table 3.1.1 represent
estimated quantities of waste of the specific chemicals involved. These
quantities are based on chemical usage and do not include any consumption
or evaporation which may be significant, particularly in the case of
solvents.

The waste products from the hot cells (which are mixed wastes because
they inciude radioactive materials) are washed to drains that lead to
hot-waste tanks serving the hot cells. These tanks are periodically pumped
and the contents taken to the Idaho Chemical Processing Plant (ICPP) for
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past, been discharged to the warm-waste 1 hp

radionuclide activity. However, it was found that this practice caused
, . . lat

e in the pond sediments, so
the practice was discontinued. Because of the short period of time and
small quantities of hazardous contaminants involved, it is assumed that
wastewater from the hot cells has been an insignificant source of hazardous

waste contaminatioen for the warm-waste leach pond.

The primary cooling water loop of the ETR used a bypass demineralizer
system (located in TRA-642) to maintain water quality. The system consists
of two cation and two anion resin tanks. The cation resins have a
relatively long life, and a disposable-type resin was used. Depleted
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cation resin bads were flushed to a shielded container, drained of water
(to warm-waste collection system), and shipped to the RWMC for disposal.
The anion resin beds were periodically regenerated with a sodium hydroxide
solution. An anion bed was regenerated approximately every week to ten
days with about 50 to 60 gallons of a 50% sodium hydroxide solution. This
schedule held from 1957 until about 1974, when ETR operations were
curtailed. From 1974 to its August 1981 shutdcwn, the anion beds were
regenerated only a few times each year. In fact, from November 1980 to
August 1981 it is estimated that only a single anion bed was regenerated.
The regenerant solutions were drained to the TRA retention basin and then
to the warm-waste leach pond. The radiocactivity was always low enough
after a minor holding pericd to allow discharge to the pond. ATR has a
similar bypass demineralizer system on its primary water loop, but in this
case, both cation and anion resin beds are replaced after thay are

depleted; no regeneration is accomplished.

Pricr to mid-1984, the primary TRA chemistry Tabs {TRA-604 and
TRA-661) routinely poured waste or used chemicals and reagents down

laboratory drains. These drains are connected to the TRA warm-waste
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or, if radionuclide activity is too high, is shipped to the ICPP for
treatment through the Process Equipment Waste (PEW) evaporator and the
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72/28 percent split between wastes going to the pond and those going to the
ICPP. This split was obtained from 1983 records and is representative of
what had happened in past vears. Siﬁce mid=-1984, these laboratory wastes
have been placed in lab packs for ultimate disposal/treatment off site as
hazardous waste. The waste stream shown in Table 3.1.1 for this source
actually represents basic groupings of numerous chemicals and solutions.
Specific chemicals found in the waste stream from these labs were
identified in a waste characterization study done in late 1984. A majority
of the laboratory waste was considered to be byproduct because it became

radicactive through contact with special nuciear material. It is quite
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Tikely that because of the large volumes of wastewater going to the ware
waste pond and the smali gquartities of lab waste involved, these wastes
were nct detectable by the time they reached the pond.

The hydraulic test facility (TRA-666) performed mock-up testing of
reactor core components using clean demineralized water. From 1964 to
August 1983, when it was last used, the facility produced about
300,003 gal/mo of what was considered nonhazardous wastewater. This
wastewater was discharged to the TRA injection well until March 1982, at
which time it was rercuted to the newly constructed cold-waste pond
(TRA-702). One reason the facility stopped testing in 1983 was the buildup
of metal contamination in the water loop due to corrosion and scouring.
Among the problem metals was chromium, which is considered hazardous at
high encugh concentrations. However, for the needs of the hydraulic test
facility, the metal levels of concern were all in the parts-per-billion
range. Chromium averaged only 2.5 ppb over six samples, which was still
below the ailowabie Tevel for drinking water. Although Table 3.1.1 shows
the total amount of chromium that would have been discharged at
300,000 gal/me from 1964 to 1983, the hydraulic test facility is considered
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Past practices followed in the disposal of cooling tower blowdown
added chemic h +h
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water systems of the TRA reactors remove

1s to the make-u revent corros the
system. The secondary coolin
heat from their corresponding primary water loops through heat exchangers.
Secondary cooling waters are then passed through cooling towers to
dissipate the heat gained. Some of the water in the secondary loop

evaporates, while some is lost to blowdown.

Prior to 1972, secondary cooling water at MTR and ETR was pretreated
with corrcsion-preventing soiutions which contained chromates. Hexavalent
chromium concentrations were maintained at about 11 to 14 ppm. The amount
of chromium lost from the system via blowdown is recorded in the Industrial
Waste Management Information System (IWMIS). However, the first IWMIS data
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is for 1971, and the only records for chremium discharge are for 1971 and
the first eight months of 13972, at which time the chromate-based corrosion
preventative was changed to a phosphate-based solution. During the

2G months of record, 175 megawatts {MW) of power were produced by ETR. The
pre-1971 data in Table 3.1.1 were obtained by assuming that the average
chromium discharge per MW during those 20 months could be extrapolated to
past operations. (The assumption is that the amount of blowdown is
directly proportional to the power produced.) This assumption was applied
to two periods: (1) When MTR and ETR were operating simuitaneously

(215 MW), and (2) when MTR was the conly operating reactor (30 and later

40 MW). From 1952 through October 1964, cooling tower bDlowdown was
discharged to the warm-waste leach pond; from November 1964 through March
1982, it was discharged to the TRA underground injection well; and since
then it has been discharged toc a new cold-waste pond {TRA-702).

Table 3.1.1 provides no post~1972 data since the blowdown discharges have
had no hazardous constituents since that time. ATR did start up in 1967
but only used phosphate-based corrosion preventatives in its secondary
water. For that reason, ATR blowdown water has not been included either in
this discussion or in Table 3.1.1.

Evaporated water from the cooling towers may also be considered an
atmospheric contaminant since scme hardness jons and chemical additives

(such as the chromium in corvresion preven

ot

atives) are released to the
atmosphere. In high winds, as much as 100 gpm of water with additives can
be blown from a TRA cooling tower and deposited on the ground downwind. At
175 MW, and during normal conditions, ETR was also responsible for cooling
tower evaporation of about 1,000 gpm. Loss of chemicals to the atmosphere
in carryover and by evaporation has not been measured or estimated since
they were dispersed over an uncconfined area. Also, i¢ can be assumed that
a significant portion of the dissolved solids from the evaporated water
remains in the cooling tower where it may adhere to baffles, return to the

secondary water system, or contribute to the blowdown.
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Historicailly, several TRA shops, particularly the steam plant
(TRA-609) and the craft shops (TRA-625 and TRA-653), have occasionally used
small amounts of solvent to clean or degrease toois and work materials.

The soivent is generally applied by hand with rags, which are then thrown
in with other nenradiocactive refuse. (General refuse ultimately goes to
the Central Facilities Area landfill.} The solvent appearing toc be most
available and most often used for this type of operation is methylene
chloride. This waste stream is not inciuded in Table 3.1.1 because it is
assumed that the small, irregularly generated quantities of solvent
avaporate before disposal takes place.

3.1.2.2 TRA Fuels/Petroleum Management. Bulk fuel! usage at TRA is
basically limited to No. 5 Fuel 011 (which is burned in the boilers) and
diesel fuel, used in standby power generators. In both instances, the

product is deiivered to TRA in tank trucks where it s pumped %o
aboveground storage tanks via the fuel oil pumphouse (TRA-627). From
stains on the ground around the piping manifold at the fuel oil pumphouse
it appears that there is minor spillage during the filling operations. The
large tanks feed several smaller day—tanks lccated at the place of
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New stock of oils, lubricants, and small amounts of solvents that are
breught into TRA in 55-gal drums are often stored an an open loading dock
(TRA-722) Tocated between the boiler plant (TRA-609) and the cafeteria
(TRA-616). Use of this dock for combustible liguid drum storage should
éoon be replaced by using space in the newly constructed Hazardous Chemical
Storage Facility (TRA-640}.

3.1.2.3 Spills within the TRA. Review of Unusual Occurrence Reports

(UORs), personnel interviews, and site observations provided information on

the spills identified in this section.
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TABLE 3.1.2., TRA--FUEL/PETROLEUM STORAGE TANKS

Above (A},
Maximum bnderground (U},
Capacity Qutside {0},

Location Qi _Type {9) inside (1) ievel Check |MMS ¥ Responsibility
TRA-605 Gasoline - u, o - -- -
TRA-606 Unleaded gasoline 3,500 u, i Atboveground gauge 018SWh03 Site Services
TRA-610 Gasoline - A, O -- - --
TRA-616 Gasoline - U, 0 - -- --
TRA=-619 Gasatine 500 u, | Aboveground gatge - TRA facitity
TRA~619 Diesei No, 1 300 A, | Aboveground gauge - TRA facility
TRA-620 Diesel blend 5,000 U, 0O Dipstick 01S5Wi11 Transportation
TRA-633 Diesel No. 1 150 A, | Aboveground gauge - TRA facility
TRA-6U3 Diesetl -- A, | -- -- --
TRA-T2TA No. 5 fuel oil 221,h56 A, O Galige on outside QI1BFWU5S9 TRA facility

of tank
TRA-7278B No. 5 fuel oil 221,456 A, O Gauge on outside 01BFW460 TRA facility

of tank
TRA-727C Diesel No. 2 29,957 A, O Gauge on outside O1BFWLE50 TRA facitity

of tank
TRA-727D Diesel No. 2 91,896 A, O Gauge on outside 01BFwW450 TRA facility

of tank
TRA-TT5 Diesel No. 2 34,940 A, O Gauge on outside O1BFW450 TRA facility

of tank

Cumments

Abandoned, south sijide

of buiiding
Protective conating

Abandoned; east side

of buiilding
Abandoned; filled

with sand and
capped

Curbing

Curking

Abandoned




In February of 1977, one of the batteries used for standby power fell
off a cart and ruptured, leaking the sulfuric acid electrolyte onte the
fioor of the ETR facility. The acid was washed down the nearest floor
drain which led to the warm-waste leach pond (TRA-758).

A sulfuric acid spiil occurred in March of 18980 during cecnstruction
work which involved an acid supply line. The Tine was isolated so the
amount of acid spilled was minimized, but heat from an adjacent steam pipe
caused pressure buildup in the pipe so that it spurted when a valve was
opened. The entire area involvad in the spill was hosed down with water.

In the spring of 1883, approximately 100 gal of sulfuric acid were
spilled at the ATR Secondary Pumphouse (TRA~671). The acid spread over a
fairly large area of the hardpan soil on the soutHeast side of the
building. The concentrated acid was at ieast partially neutralized by the
addition of sodium bicarbonate. The top foot of scil was dug up and buried
in a pit south of the Demineralization Piant (TRA=608). An estimated
500 to 1,000 ft3 of soil were removed and buried at this time.

Although not identified in UORs or interviews as & spill, there may
have been numerous smal}l leaks or seeps from drums that have been stored on
the open loading dock (TRA-722). At teast part of the ground beneath the
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the dock both times it was inspected. The extent of contamination, if an
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is unknown.

3.1.3 TRA Waste Disposal Sites

Areas or sites within the TRA at which hazardous and/or radioactive
wastes may have been deposited at some time are discussed in the following
paragrapns.




3.1.3.1 Warm (Radioactive) Waste Leach Pond (TRA-758).

3.1.3.1.1 Description--The low-level radioactive waste pond at
TRA consists of three cells and is depicted as TRA-758 on the east side of
the TRA facilities in Figure 3.1.1. The first of the three cells was
excavated in 1952 and has a bottom dimension of 45.7 by 76.2 m with
2:1 side slopes and a depth of 4.6 m. Because of decreased permeability
and additional discharge, a second cell was excavated in 1957. That cell
bottom is 38.1 by 70.1 m with 2:1 side slopes and a depth of 4.6 m. Whenr
the water level is greater than 3.4 m, these cells Torm one pond. The
combined capacity of the two cells when water is 4.6 m is about

3.7 x 107 L.

Since use of the pond began, a precipitate of siiica gel partially
sealed the bottom and lower sides, thus decreasing the infiltration rate.
The gel was as thick as 15.2 cm in 1961. Fine-grained sediments, algae,
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decreased pond permeability. Because permeability centinued to decrease,
the pond water level began to rise in 1963.3

The third and largest cell was excavated in 1964. The ceil bottom is
76.2 by 121.9 m with 2:1 side slopes and a maximum depth of about 1.8 m.
The capacity of this third cell is 1.5 x 107 L when the water is 1.5 m
deep. The third cell is gravity fed by the second cell through a smail
canal which connects the two. None of the three cells making up the warm
waste leach pond are lined, but some degree of sealing has occurred because
of chemical precipitates and algae.

A schematic of TRA's liquid radicactive waste collection system is
shown in Figure 3.1.2. The system was designed to receive low-level liquid
wastes (those with radicactivity levels small enough not to exceed
discharge limits) and intermediate-level Jiquid wastes {(those toc
contaminated for immediate disposal to the lithcsphere). As can be seen in
Figure 3.1.2, wastewater in the system goes eventually either to the
seepage {leach)} pond or to the ICPP for processing. The destination

depends on the level of radicactivity. Imn some instances, wastes are held
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in tanks long enough for decay to bring the waste's radiocactivity down to
Tevels acceptable for discharge to the lithosphere via the leach pond. The
natural absorptive and ion-exchange properties in the soil are counted on
to remove most of the radiocactive impurities in the water. As mentioned in
Section 3.1.2.1, recent records have shown that about 72% of the wastewater
reaching the collection system eventuaily goes to the TRA retention basin
and the leach pond.

3.1.3.1.2 Wastes Received--The TRA warm-waste leach pond and its

associated collection system were designed to handle radicactive
wastewater. However, from 1952 to 1962, all ligquid wastes (except sanitary
sewage) were discharged to this pond. Wastewater from the demineralization
plant went to this pond until 1962 and other cold wastewater (including
biowdown from the cocling towers) was discharged here until 1964. A
summary of hazardous chemicals that reached the pond is provided in

Table 3.1.3.

Radionuclides and water volumes discharged to the leach pond have been
well documented in recent years and are part of the Radioactive Waste

Hazardous chemical discharges have been estimated from past operations
and records. From 1952 to 1961 the main TRA demineralization plant
discharged regeneration solutions from ion exchange columns to the
warm-waste leach pond. Regeneration of these columns is accomplished with
sulfuric acid for cation columns and sodium hydroxide for anion columns.
From 1957 to 1982, regenerant from the bypass demineralizer on the ETR
primary cooling water system was also discharged to this pond. But at ETR
only the anion resins were regenerated (discharges of sodium hydroxide
only). Discharges from ion exchange regeneration accounted for
approximately 700,000 kg of sodium hydroxide and 3,300,000 kg of sulfuric

acid.
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TARLE 3.1.3.  TRA HAJAZDOUS wASTE DISPOSAL SITES .
g;:: Estimated
2 Susoected Types Guantity Hethod of Closure Geologicat Surface Evident and
Site Site Rame {a"} of Wastes of Waste Roeration Status Setting Nrainage Patential Prablems

TRA-754  Warm-Waste ¢2,000  low-level radioactive Discharne ta goen, Active--Discharge of  Level land/ ho specific action & Monitering shaws

Leach Pond wastewater with: unlined seepage pond hazardous, ron- alluvial surface taken to exclude migration to
Sodtum hydrox ide 706,000 g radioactive chemi- sedinents over surface drainage perched water table
Sulfiric acid 3,300,000 kg 2315 has been elimi-  basalt, fond from reaching cond and aguifer

Tharactertstic lab 5,500 kg nated discharge o Use of pand may be

waste generated a oushing contaminants
Chromium 12,600 kn shallow perched further

water table al

deaths of about

25 te

40 meters.

Primary aguifer

1s about

145 meters below,

TAA-71¢  Warm-Waste - Leakaqe of wastewater Lrakagqe Intn seil Jictiva~-Discharae of Level lang/ Rasin has concrete & Migration probable
Aetent ian qoing ta warm-waste bensath concrete basin hazardous, non- alluvial surface sides and top: o Continuing laskage
gasin 1each pond Including: radioactive chemi- sediments over surface drainage may he pushing

Sodium hydrox ide 10,000 kg ¢ats has been elimi-  basait. cannot entar contaminants furthee
Characteristic fab U0 kq nated Discharge
waslte contributes to

perthad water

described above

174-701  Chemital Waste 3,700 lon exchange Discharqe to open Active--Acidi¢ and Levetl 13nd/f Pand has bermed 7 Mioration has been

Pand regenerant, solutions unlined seepane pand. basic solutions are alluvtal surface sides that exclude documented
including: Prior to 19%¢ no row neutralized sediments gver turface drainage o Contineyed seesage
Sedtum hydroxide 1.8 % 197 kg attempt was made to tefore discharge basalt. may be pushing
Sulfyric acid 9.9 x 105 k¢ neutratize before Discharge contaminants further
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Until mid 1984, small quantities of laboratory wastes were poured down
warm-waste drains that led to the warm-waste pond. An estimated 5,500 kg
of chemicals having hazardous waste characteristics, as defined by EPA,
were discharged to this pond from 1952 to 1984. However, it is suspected
that the characteristics were undetectable by the time these wastes reached
the pond.

Cooling tower blowdown from MTR and ETR operations was discharged to
the warm-waste pond from 1952 to 1963. During this time, a chromate-based
corrosion preventative was added to the cooling water, and the blowdown
contained significant quantities of chromium. It is estimated that
12,600 kg of chromium were discharged in this manner.

3.1.3.1.3 Evidence of Migration--Subsurface radionuciide

migration from the TRA warm-waste pond has been monitored by the U.S.

Geological Survey (USGS) since the pond's conmstruction. Through this

monitoring effort and asscciated studies, it has been determined that the
liguid waste disposal systems at TRA have actually developed one if not
several perched water tables above the Snake River Plain aguifer

Figure 3.1.3 is taken from a USGS study and shows a hypothesized geclogic

cress section at TRA, incliuding perched groundwaters and the acu
Radionuclide concentrations in the primary perched water table as well as
those in the Snake River Plain aquifer have been plotted. Some chemical
species have also been included in the monitoring effort, and concentration
distributions for these species have also been determined. Figure 3.1.4
shows the water-level contours of the perched water beneath TRA and

Figure 2.7 shows the water-level contours of the Snake River Plain

aquifer. (Ground Tevel at TRA is about 4,940 feet MSL.)

One of the chemical species that has been tracked is chromium.
Figure 3.1.5 shows a set of recent concentration contours for chromium in
the perched water tabie. Cooling tower blowdown, a source of chromium
discharge, was eliminated from the warm-waste pond in 1963; Figure 3.1.5
represents data taken in 1981, As would be expected, the concentration ard
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Figure 3.1.3. Geclogic cross section at TRA showing the bodies of perched
water and the Snake River Plain aquifer.
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Figure 3.1.4. Vater-level contours on the surface of the perched
groundwater in the basalt at TRA, October 1981.
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altitude contours have changed significantly over the years as the quantity
and quality of wastewater and natural recharges (Big Lost River) have
thanged, but the chromium is still present. The radionucliide tritium,
which migrates and evaporates as does the water with which it is mixed, has
atso been monitored. Tritium and other radionuclides have been detected in
the Snake River Plain aguifer and are assumed to have migrated from the
warm-waste pond via the perched water table. It can be assumed that past
discharges of chromium had the same route avaiiable, but the ion-exchange
capacity of the ground may have had more impact on removal because no
measurable chromium levels in the groundwater have been definitely linked

to the pond operations.

Specific conductance has also been tracked in USGS monitoring wells
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discharged to the ground. In this instarce, a2 prime source of dissolved
chemicals is the regenerant from ion exchange columns. Recent specific
conductance contours indicate elevated levels in both the TRA perched water
table and the Snake River Plain agquifer directly below. The chemical
disposal pond (TRA-701) has most recently been the disposal site for
dissolved cnemicals and will be discussed later, but again it can be
assumed that the same migration togk place when regererants were discharged

to the warm-waste pond.

3.1.3.2 Warm-Waste Retention Basin (TRA-712).

3.1.3.2.1 Description--All wastewater discharged to the TRA

warm-waste leach pond must first pass through the retention basin as shown
in Figure 3.1.2. The retention basin consists of two underground
rectangular concrete tanks separated by a 1-ft-thick concrete wall. It is
located just east of the ETR facility, and its outline is shown in

Figure 3.1.1 as facility number 712. These tanks were designed to receive
radioactively contaminated water and to delay its passage for a sufficient
time for short-lived radivcactive contaminants to decay before being
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discharged to the leach pond. The total capacity of the basin is about
2.7 million liters (720,000 gallons) which can be equally divided between
the two tanks.

3.1.3.2.2 Mater Received--Since at least the early 1970s, the
retention basin has been leaking at a rate of 10 4o 20% of the total
inflow. Operators do not know whether the basin was leaking prior to that

time. Depending on when the leaking started, some or all of the hazardous
constituents identified as going to the warm-waste leach pond can &lso be
assumed to have been discharged in smaller guantities to the ground beneath
the basin. Discharges of most hazardous chemicals to the warm-waste system
were eliminated in the early 1960s. If it is assumed that the basin was
not leaking at that time, then only portions of the lab wastes and the ETR
bypass demineralizer regenerant were lost from the basin (along with the
radioactive wastewater). As much as 5,000 to 10,000 kg of sodium hydroxide
and 300 to 600 kg of characteristic tab waste may have been lost from the

retention basin.

and the wa
contamination in the area cculd be from either source or from both.
However, USGS personnel have stated that the elevation of the perched water
table described earlier varies, depending on which of the two tanks within
the basin is holding water. This would appear to substantiate that at
least one tank contributes to the perched water tabie through leaks and,
more importantly, that migration of contaminants is possible by the same
logic applied to the warm-waste pond. (The retention basin discharges to
the perched water table which, in turn discharges tc the Snake River Plain

aquifer).

3.1.3.3 Chemical-Waste Pond (TRA-701).

3.1.3.3.1 Description--The chemical-waste leaching pond was
constructed north of the warm-waste leach pond (see Figure 3.1.1)} and was
first used in 196Z2. The pond was constructed primarily to lessen the
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hydraulic load on the warm-waste leach pond. The chemical-waste pond floor
is 51.8 by 51.8 m, has 1:1 side slopes {(about 2.44 m high), and contains
5.8 x 106 L when the pond is 2 m deep. However, the rated capacity fis

4.4 x 106 .. The pond is unlined and has earthen bottom and sides.

3.1.3.3.2 Wastes Received--The pond was designed to receive
chemical wastes from the TRA demineralization plant. The wastes consist of
regeneration solutions from the plant's ion exchange units and alternately
contain sodium hydroxide and sulfuric acid. ODischarges to the pond have
decreased over recent years as the ETR operations phased down;
7.9 x 10"7 L were discharged in 1978, as compared to 2.5 x 107 L in
1983. It is estimated that from 1962 to mid-1984 wastewater discharged to
the chemical-waste pond contained 1.8 x 106 kg of sodium hydroxide and
5.9 x 105 kg of sulfuric acid., Since mid-1984 ihe wastes are neutralized
before discharge to the pond.

On occasion, other corrosive wastes have been added to the pond. At
one point during the past several years, bags comtaining waste sulfuric
acid and sodium hydroxide were dumped down the pond banks. The chemical
R -

Tigi a
ity area. Records of

Loam o ode o o - e
woasLeEs U aLce

TRA uti
estimated that three or four 55-gal drums were dumped. Alsc, a supporting

hat incident were not maintained, but it is

Y ond to brace ;anks to be
drained into the pond. In August 1982, a 1,900-L tank containing battery
acid from the vehicle service facility at the Central Facilities Area (CFA)
was drained into the pond.

3.1,3.3.3 Evidence of Migration--Specific conductance, a good

measure of dissolved chemicals, has been monitored in both the perched
water table under the wastewater disposal area of TRA and in the Snake
River Piain Aquifer further down. Recent contours for specific conductance
in the perched water table are shown in Figure 3.1.6. As indicated by the
contours, the source of the elevated specific conductance definitely
appears to be the chemical-waste pond. This figure presents good evidence
that migration has occurred.
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Figure 3.1.7 shows specific-conductance contours for the underlying
Snake River Plain aquifer. Again, there appears to be a definite
connection between surface operations and elevated specific-conductance
levels. The most obvious possible connection is from the chemical waste
pond via the perched water table.

3.1.3.4 Waste Disposal Well.

3.1.3.4.1 Description--The TRA waste disposal well (see
Figure 3.1.1) was drilled during 1962 and 1963 for disposal of
nonradicactive liquid wastes. The well is 387.4 m deep and is cased to the
bottom, with casing ranging in diameter from 15.2 to 45.7 cm. The well is
perforated at several intervals between 156 and 386 m below land surface.
Disposal began in 1964, and yearly discharges have ranged from 19 mitlion
titers in 1964 to over 1,100 million liters in 1974, The weli has been
capable of accepting rates equal to almest 2,000 million liters per year,
with nc detectable head buildcup. The well was used until March 1982, when
effluents disposed of in the well were diverted to the new cold-waste
ponds. A locked metal cap has been placed on the well opening.

3.1.3.4.2 Wastes Received-~-Cooling tower blowdown furnishes the

bulk of the nonradicactive or cold wastes that went to the disposal well,

anditinnin
L= BRI L)

- nite
i UE [

ng units, s
nonradiocactive drains at the reactors and supporting facilities was
included. The hydraulic test facility, a metallurgy laboratory, hot cells,
a steam plant, and the ETR compressor buiiding were connected to this
system. Small quantities of chemicals were added to the water for pH
cerrosion ard quality control. These chemicals included sulfuric acid,
chlorine, phosphates, corrosion inhibitors, and algae irhibitors. The
wastes from these sources contained about 500 ppm dissolved solids,
primarily water "hardness” salts of calcium and magnesium. On rare
cccasions the wastes may have been diverted to the warm-waste retention
basin. Diversion to the retention basin generally occurred only when

detectable radiocactive contamination was found in the wastes.
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Figure 3.1.7. Specific conductance of water samples from the Snake River
Plain aquifer, south-central INEL vicinity, October 1G81.
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Of the wastes going to the disposal well, the one of primary concern
is the cooling tower blowdown that was discharged prior to September 1972.
That was the date that the chromate-based corrosion inhibitor was replaced
with an organic-silicate-phosphate inhibitor. From 1964, when the well was
first used, until September 1972, it is estimated that 13,400 kg of
chromium were discharged to the disposal well.

3.1.3.4.3 Evidence of Migration--The USGS monitoring of
groundwater in the area of TRA has shown detectable levels of chromium in

both the perched water table and the Snake River Plain aquifer. Chromium
Tevels in the perched water were shown in Figure 3.1.5. Past monitoring of
the acouifer indicated a chromium plume when chromium was being discharged
to the disposal well. For about the past ten years, USGS Well 65, located
approximately 1,500 feet south of TRA and shown in Figure 3.1.4, has atlso
shown chromium levels ranging from about 0.3 to 0.4 mg/L. It is unknown
whether these levels are due to past disposal operations or are naturally

P

BLLUTT Ty,

3.1.3.5 Paint Shop Ditch (TRA-606)

3.1.3.5.1 Description--This shaliow storm water coilection ditch
is tocated just east of the paint shop. The ditch is unlined, has natural
earthern sides and bottom, and was designed simply to channel small flows of

precipitation out of the immediate area.

3.1.3.5.2 Wastes Received--The only wastes suspected of reaching
this ditch were those generated by the TRA-606 paint shop. Prior to 1983
small quantities of paint thinners and solvents were dumped here as they

were generated. The data in Table 3.1.3 is based on the estimate that

420 Jiters (55 galions) of waste were disposed of each year and that they

consisted of 50% mineral spirits, 20% xylene, 20% toluene, 5% acetone, and
5% water. This estimate is felt to be conservative and does not take into
account any evaporation which was undoubtedly significant, particularly

during winter months.
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3.2 TAN/TSF Past Activity Review

3.2.1 TAN/TSF Description

The mission of the Test Area North/Technical Support Facility
(TAN/TSF) is to provide unique facilities for the support of energy
research and defense programs, and to maintain specialized facilities for
technical engineering and radicactive materials handling programs, as well
as for other INEL programs. The TAN/TSF area is located in the north
central portion of the INEL, as was shown in Figure 2.3. TAN is
approximately 27 miles northeast of the Ceniral Facilities Area (CFA).
Development of TAN/TSF began in the early 1950s to support the Aircraft
Nuclear Propulsion (ANP) Program. TAN reactor and hot shop operations
pegan in 1955. The TS5F faciiities have been modified over the past
30 years to fit the changing needs of the INEL.

»

Tl . . R T N By P
PRI res dll e RToKen 11nLe >everd

—

Cr LA
S0 Tdld

—

by RN IR —| T
PorTuncriundal cdieyories

(o
(2}

that correspond to general sections of the area. They are:

ot

The Adminictvative
ne Agminisiraiive

nd Techni

a
=1

8

21 Sunnnrt Sartdian- | nalkdinn
21 SUppCry SgCiiihn: =O0KINg

at the
plot plan of Figure 3.2.1, this section lies between the
guardhouse area on the east (TAN 601/602) and the earth berm on
the west. It contains administrative and office buildings, a
guardhouse, service and maintenance shops, a small machine shop,

and a newly constructed multicraft shop.

2. The Manufacturing and Radioactive Materials Handling Section:
This section centers around Building TAN-607 (see Figure 3.2.1).
It consists of a complex of buildings which includes: A
manufacturing, assembly and hot shop building; a pump station; a
fuel assembly and storage Tacility; and a hot liquid waste pump
building. Located immediately west of the TAN-607 complex are:
A carpentry shop, a gas cylinder storage area, a ligquid waste
transfer and storage facitity, and a four-rail railroad system
with a turntable.
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Figure 3.2.1. Test Area North/Technical Support Facility (TAN/TSF) plot



3. The Radioactive Materials Storage Section: This section is
located west of the TAN-607 complex and consists of the dolly
storage building (with access by the four-rail track), the
Radioactive Parts Security Storage Area (RPSSA) and an outside
pond {TAN-735 on Figure 4.2.1). The PPSSA includes the presently
used open storage areas {str 6 and 7) and the field area to the
east where radioactively contaminated materials have been stored
and even buried in the past.

&, Utility Sections: The utility functions can actually be divided
into north and south areas. One is on the north side of the
Administrative and Technical Support Section and contains a water
tank, a No. 2 fuel o0i] tank, two No, 5 boiler fuel oil? tanks, two
water wells and associated pumping facilities, an electric
substation, and a vehicle service station. The other utility
section runs along the south border of TSF and includes the main
electric substation, two Tiquid-waste storage hoiding tanks, a
sewage treatment plant, a liquid-waste 1ift station, a
sanitary-waste settling pond, and a surface run-off

FI T = P P R R S gy |-
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3.2.2 TAN/TSF Wastes Generated by Specific Activity

3.2.2.1 TAN/TSF Maintenance, Manufacturing, and Utility Operations.
The facility wage within TAN/TSF was screened further to produce a 1ist of

TAN/TSF shops, labs, and processes which were considered to pose a
potential for contamination. Table 3.2.1 provides the refined list of
facilities and alsc provides the hazardous waste constituents involved, the
timeframes in which the hazardous wastes were produced, and the disposal
methods. The facilities in Table 3.2.1 are further discussed in the
following paragraphs.
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TABLE 3.2.1.

TAN/TECHNICAL SUPPORT FACILITY--WASTE GENERATION

. Estimated
Quantities
Shop Location Function Waste Stream Timeframe {if known) Treatment/Storage/Disposal
TAN-604 Maintenance shop Paint thinner and solvent 1956-1972 19 L/yr TSF dinjection well via
sewage plant
1972-1984 19 L/yr TSF disposal pond via
sewage plant
1984-Present 19 L/yr 0ff-site T/5/D
TAN-607 Chemical cleaning room Corrosive Viquids {acids 1955-1972 17,000 L/yr  T5F injection wetll
{pipe laundry) and caustics, but drained
separately)
1972-1974 17,000 L/yr  7SF disposal pond
Decontamination room Corrosive liquids {acids 1955-1975 12,200 L/yr  TSF intermediate-level
and caustics, but drained waste disposal system
separately)
O
w 1975-1984 12,200 L/yr Icpp
Oxalic acid solution 1955-1975 4,200 L/yr TSF intermediate-level
waste disposal system
1975-1984 4,200 Liyr 1CPP
Sandblast room Potentially radicactive and EP 1955-1984 -- RuUMC
Toxic spent sandblast media
TAN hot cell {THC) Decontamination solutions
Corrosive wastewater 1955-1969 8,000 L/yr FTSF intermediate-level
waste disposal system
Corrosive chemicals 1970-1974 715 kg/yr TSF intermediate-level
waste disposal system
Potassium hydroxide 1970-1974 540 kg/yr TSF intermediate-level
wiaste disposal system
Potassium chromate 1970-1974 35 kg/yr TSF intermediate-level
waste disposal system
Potassium permanganate 1970-1974 140 kg/yr TSF intermediate-level
waste disposal system
Oxalic acid 1970-1974 110 kg/yr T5F intermediate-level
waste disposal system
Ammonium oxalate 1970-1974 570 kg/yr TSF intermediate-level

waste disposal system



TABLE 3.2.1. (continued)
Estimated
Quantities
Shop Location Function Waste Stream T imeframe (if known) Treatment/Storage/Disposal
TAN-607 Photo lab and cold Corrosive photo developing 1955-1972 Smait TSF injection well
preparation lab solution
1972-1982 Small TSF disposal pond
TAN-60Y Auto mechanics shop 011 with small quantities 1956-1967 950 L/yr Applied to dirt roads in
{previoysty 604} of hydraulic fluid and stoddard TAN area for dust
solvent suppression or burnad
o
o 1967-1977 950/L fyr Applied to dirt roads
1977-1982 950 L/yr Part for dust suppression
part to oil recycler
1982-present 950 L/yr Collected by oil recycler
TAN-633 Hot Cell annex Decontamination solutions and 1958-1972 Smatl TSF intermediate-level
etching acid waste disposal system
TAN-649 Water filtration Radioactively contaminated 1960-present - RWMC for burial

building

ion-exchange resins




TAN-603. The boiler plant in TAN-603 provides steam for TSF. Plant
operators add phosphate~ and sulphate-based treatment chemicals te the
boiler makeup water to prevent scaling and corrosion. It is estimated that
about 45,000 liters {12,000 gallons) of blowdown water is sent annually to
the sanitary sewer from this facility. However, these chemicals,
particutarly in the concentrations in which they are found in the blowdown
water, are not considered hazardous. The boiler plant also operates water
softeners for the makeup water. The brine solutions from regeneration of
these softeners likewise goes to the sanitary sewer.

TAN-604. TAN-604 has traditionally been used as a mainterance shop
and includes parts and equipment storage, paint storage and mixing area.
Paint mixing and clearing operaticns have produced hazardous wastes.
Painting operations are reiatively small, and paint thinners and soivents
are generally reused until they are no longer effective or until the odor
becomes bothersome. During their use and reuse the materials are kept in
5-gal drums. It is estimated that only about 19 1iters (5 ga
waste are generated each year. These ignitable wastes are now put into
drums and snipped off site as hazardous waste; however, until mid~1984,
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to the sanitary sewer system. Although significant quantities of each
b

waste would undoubtedly be evaporated or biologically destroyed by the time

it passed through the TAN/TSF sewage treatment plant, the most conservative
estimate would be to assume that the hazardous waste passed through the
plant and was discharged to either the TSF injection well or the disposal
pond (TAN-736)}. The receiving site would depend upon the timeframe of the
discharge. (It should be noted that TAN-636 is also identified as
containing a paint shop. However, mixing and cleaning of paint materials
used in TAN-£36 is accomplished in the TAN-604 facility.)

TAN=-6C7. The TAN-607 facility is the heart of the TSF Manufacturing
and Radioactive Materials Handling Section. It contains a hot shop, & hot
cell, a water pit, a warm shop, and multiple crane and manipulator
seryices, Until recert (1885) modifications, the facility also contained
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craft shops, a machine shop, a high-bay assembly shop, and cleaning rooms.
Those areas suspected of generating hazardous and/or radicactive wastes are
discussed in the following paragraphs.

Three cleaning rooms were located in TAN-607. These were the
sandblast room, the chemical cleaning room, and the decontamination room.
Normally, generation of radiocactive waste was limited toc the
decontamination room. Although each of the three c¢leaning rooms was
designed for a distinct function, together they provided an integrated
cleaning capability.

The chemical cieaning room, often referred to as the pipe laundry, was
normally used for the industrial cleaning of nonradicactively contaminated
components and piping. It contained six cleaning tanks: One tank was &
rinse tank and was drained freguently; the other five varied in content
from caustic to acidic and were changed out about once a year. Each tank
contained about 3400 Titers {900 gaiions}, so it can be assumed that about
17,000 Titers of corrosive liquids were drained each year to the process
drains that serviced this room. Again, depending upon the timeframe of the
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disposal pond. Beginning about 1975, trisodium phosphate was used as the
cleaning solution rather than corrosive Yiquids. A trichloroethylene vapor
d

egreaser was also located in the chemicai cleaning room. It had a
5,680-1iter (1500-gallon) solvent capacity. In addition to the
steam-heating coils in the bottom, it had & heavy vapor middie section and
cooling coils to condense the vapors in the upper ccid water section. The
vapor degreaser was not used heavily and was operated so that there was no
drag-out of solvent on the cleaned parts.

The decontamination room provided capability for using chemical
solutions to remove Toose radioactive materials from components and
piping. These chemical solutions became radioazctively contaminated and
were discharged to the TSF intermediate-level waste disposal system. The
decontamination room also had six solution tanks: Three 1800-1iter
{500~gallon) tanks on the north side of the room and three 4200-1iters
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(1108-gallon) tanks on the south side. One 1900-Titer tank contained an
acid solution, one contained a caustic solution and the third contained an
oxalic acid solution. One of the 4200-1iter tanks contained rinse water
only, while the other two contained acid and caustic solutions
respectively. It is estimated that each of these tanks were drained once a
year or Jless.

The sandblast area contained one large Pangborn sandblasting room and
an adjacent glove box sandblaster for small items. The used sandblast
media has always been considered potentially radiocactively contaminated and
has been taken to the RWMC for disposal. It is unknown whether or not the
sandblast media would be considered nazardous because of any heavy metal
contamination.

The TAN Hot Cell (THC) in TAN-607, formerly referred to as the
Radiocactive Materials Laboratory, consists of a hot cell and control

eries. It is used for study, observation, and analysis of small
radicactive objects, as well as for disassembly and examination of fuel

rods. Wastes are generated when the interior of the cell §s washed out to

Prior to 1975, the cell was washed out frequently (possibly as often
as once a month) using 570 to 760 iiters (150 to 200 gallons) of cleaning
soluticn. The cleaning solution then drains to the intermediate-ievel
waste disposal system. From 1955 tc 1970 the cleaning solutions were
simply acidic or caustic. From 1970 to 1575 TURCO products 4502, 4518
or 4521 were used to make up the sclutions. These were powder products and
were mixed in water at concentrations of 120 to 240 g/L (1 to 2 1b/gal).
The active ingredients of TURCO 4502 are 75% potassium hydroxide,

% potassium chromate and 20% potassium permanganate; ingredients of

TURCO 4521 are 15% oxalic acid and 80% ammonium oxalate; specific
ingredients of TURCO 4518 are unavailable on site, but the material
produces an acidic solution. The three solutions were altered in use, but
anytime TURCO 4502 was used a follow-up wash with TURCO 4518 or 4521 was
required because of the purple color {due to potassium permanganate) left
by the 4502 solution.

72



For the estimated quantities in Table 3.2.1 it is assumed that the
TURCO 4521 and 4518 solutions were each used for six washdowns a year.
Since it was used in conjunction with one of the above, it will also be
assumed that the TURCC 4502 solution was used six times a year,

The THC has been washed less freguentily since 1975 because of a change
in the method of handling wastewater that goes to the intermediate-level
waste disposal system. (Since 1975 this wastewater has been trucked to the
ICPP for treatment.) In order to reduce wastewater volumes, the THC is now
washed only about three times a year. Also since 1975 only detergent
sclutions have been used to wash out the cell.

The Hot Shop facilities within TAN-607 are designed tc provide remote
servicing and maintenance of nuciear experimental assemblies. The shop is
not a normal use area for chemicals but does invoive occasional
decontamination operations and decontamination soiutions. Radiacwash (a
brand name detergent) is sometimes applied with rags or wipes and the waste
materials thrown into hot-waste receptacles. Occasional washdowns with
water and detergents go to drains leading to the intermediate-level waste
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would be suspected of having radicactive cortamination and would be treated
accordingly. However, there appears to be no evidence of hazardous
(chemical) wastes being generated from normal operations.

In past years, a smal} photo lab has been operated in TAN-607.
Corrosive waste developing solutions have been generated and discharged.
1t is suspected that rinses were discharged to the process waste collection
system while actual solutions were sent to the intermediate-level waste
disposal system, From about 1965 to 1970 a cold preparation lab was also
cperated in the upstairs portion of TAN-607 (area now used as office
space). Small quantities of photochemicals were also discharged to the
process drain from this operation, as were small quantities of etching acid.
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The auto mechanics shop at TSF was located in TAN-604 unti]l 1983 when
it was relocated to TAN-609. Work done at this shop is limited primarily
to preventive maintenance on government vehicles. Wastes generated are
lTimited to oils, hydraulic fluids, and small amounts of solvents used for
cleaning parts. Approximately 950 liters (250 gallons) of waste oil are
generated per year from this shop. From 1956 to about 1967, the waste 0ils
were either burned (at the TSF burn pit until 1958, then at the WRRTF burn
pit) or were accumulated and occasionally spread on dirt roads in the TAN
area for dirt suppression. From 1967 to 1977 the TAN burn pits were closed
down, and it is assumed that the waste 0il was used solely as a dust
suppressant. From 1977 to about 1982 or 1983 when the practice stopped,
only portions of the 0il were used in this manner.

Beginning in about 1577, some of the o0i} was coilected from drums by a
commercial oil recycler. Since the practice of using waste oil for dust
suppression stopped, all waste cil is collected for recycling, The small
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arrangement Stoddard Solvent was used for small parts cieaning and was
mixed with the waste oil when it was spent.

The Hot Cell Annex in TAN-633, Tike the THC, is set up for the remote
handling and examination of radiocactively contaminated materials. The
facility has been essentially unused since about 1971 or 1972, Radioactive
contamination was the primary concern for any waste generated from this
facility so the facility had drains connected to the intermediate-level
waste disposal system. Wastes from the site were primarily limited to the
decontamination soluticns occasionaliy used. However, one cell was set up

for metallography work and did involve smail discharges of etching acid.
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The Water Filtration Building, TAN-649, is a concrete vault that
houses water filtering system equipment and chemistry control equipment.
The equipment is used to maintain the quality of the storage pool water in
TAN-607. The ion-exchange system used to maintain water quality uses
disposable resins; therefore, no acidic or caustic regenerants are
present. The depleted resins are radioactively contaminated and are
shipped to the RWMC for disposal.

The Service Station, TAN-664, is a small facility, limited in use to
dispensing of gasoline, propane, motor o0il, windshield washer fluid and
antifreeze. There is no vehicle maintenance done there and, with the
exception of empty containers, no wastes generated. However, the site is
occasionally used for car washing, and, in some instances Stoddard Solvent
will be appiied by hand to the vehicies to remove stains. Washwater is
allowed to drain away from the service station into the surrounding dirt

areas. The quantities of possible hazardous wastes involved are felt to be

No. 2 and No, 5 fuye
gasoline for vehicles, and diesel fuel for buses. There are several other
small tanks in the area, mostly associated with standby power generators.

The product is delivered to TSF in tank trucks and pumped to the various
above and belowground tanks. The largest tanks at TSF are TAN-702, -704,
and ~724; they hold fuel oil, are aboveground, and are surrounded by
earthen berms. This 0§11 is piped to the boiler faciltity, TAN-603, via the
fuel pumphouse, TAN-611. The next largest tanks, TAN-664 and =792, are
underground and hold gasoline and diesel fuel respectively. These tanks
are located adjacent to their dispensing facilities. Table 2.2.2 provides

an inventory of the fuel/petroleum storage tanks at TSF.
There have been no Unusual Occurrence Reports (UORs) on spills from

the tanks described in the preceding paragraph. However, according to
interviews, there have been unspecified occasions when fuel oil has been

75



TABLE 3.2.2. TSF-FUEL/PETROLEUM STORAGE TAMKS

. Ahove (A},
Location or Max imum Underground (U},
Tank Number Capacity Qutside (0}, IMMS
Location 0i1 Type (g) Inside (1) Laevel Check Number Responsibility Comments
TAN-603 (TSF}  Diesel No. 2 1,000 u, 0 Dipstick -- Plant services -
TAN-603 (TSF) Ciesel No. 2 75 A, I Automat ic gauge -- -- Curbing; filled from
on pump line underground tank
TAN-6C7 (TSF) Diesel blend 2,500 U, 0 - GISSW61Y  Transportation  Abandoned
TAN-607 {TSF} Diese} blend 300 A, I Automatic gauge -- - Curbing; filled by
{Room 142) on pump line line from TAN-722
> TAN-610 (TSF} Diesel No. 2 300 A, 1 Outside gauge - Plant Services Curbing
TAN-610 (TSF}  Gasoline 300 U, 0 -- -- -- Abandoned
TAN-664 (TSF)  Unleaded gasoline 12,000 U, Dipstick 01SSW60G3  Transportation -
TAN-702 {TSF} No. 5 fuel oil 101,464 AL O Dipstick 0IBFW659  Plant services --
TAN-704 {TSF) No. 2 fuel oil 190,343 A, 0 Dipstick CIBFW649  Plant services --
TAN-724 (TSF) No. 5 fuel oil 190,343 A, O Dipstick PIBFW660  Plant services --
TSF Diesel No. 2 2,000 A, O - -- Transportation  Temporary; near
TAN-722
TAN-792 (TSF) Diesel fuel 10,000 v, 0 - -- Transportation 8Bus fuel station tank




spilled inside the bermed area around Tanks 702, 704 and 724. Since there
were no UORs on such incidents, it is assumed they were minor, if in fact,
they did occur. Other spills and UORs are addressed in the next section,

0ils, Jubricants, and small amounts of solvents are most often
deltivered to TSF in 55-gallon drums which are generalily held at their place
of use. Empties that are not used to coliect the used materials are sent
back to CFA for saivage.

3.2.2.3 Spills Within the TSF. Personnel interviews, site
observations and review of UORs provided informaticn on the spills
identified in this section.

In 1955 or 1960, three drums of suifuric acid being stored at TSF
apparently went bad as there were obvious signs of pressurization (buiging
drums). The three drums were taken to a gravel pit approximately 1.6 to
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was opened with a long-handled bung wrench, but the pressure released was

so great that it was decided it would be unsafe to open the other two in
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security police shoot them from a safe distance.

In the early 1970s, the TSF intermediate-level waste disposal system
included an evaporator that concentrated radicactively contaminated
wastewater. Basically the condensate was discharged to the process waste
system and the concentrate, being too contaminated for discharge, was held
in tanks. In this time frame a leak occurred (corrosion was the suspected
cause) in the steam jacket that provided heat to the evaporator.
Radiocactive contamination migrated to the steam system and caused
higher-than-allowed levels of radicactivity to be discharged tc the process
waste system and ultimately be the TSF injection well. This disposal system
is described further in Section 3.2.3.3.
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In the 1980-81 timeframe it was discovered that the V-2 tank (part of
TAN-742) in the intermediate-level waste disposal system was contaminated
with oil containing PCBs. The cause of this contamination (or when it
occurred) is unknown, but it is suspected that a ruptured hydraulic fiuid
1ine on & piece of equipment inside the TAN-607 hot shop was the source.
During the summer of 1981 the contents of the V-2 tank were cycled through
an oil separator to remove the PCBs. By the end of the effort,
approximately 225 liters (60 gallons) of oil contaminated with 680G ppm of
PCBs were ccilected. This waste is being stored at TSF pending
determinaticn of an appropriate treatment/disposal method. This
determination is complicated by radiocactive contamination that is also in
the waste.

Minor fuel spiliage around a gas station is to be expected, but one
spill incident at the TSF service station, TAN-664, is worthy of note. In
1981 or 1982 a vehicle entering or Jeaving the station hooked the pump hose
with its bumper and ripped the hose. A caiculated 821 iiters (217 gallons)
of gasoline was spilied around the pump. The fuel was hosed off with water
to prevent a fire hazard.

A more serious fuel spill was discovered in 1982 when an underground
diesel fuel tank, was found to be Jeaking. The tank, located just west of
the central portion of TAN-607, provided fuel to a standby power generator
and to a dispenser. Apparently there was an excavated hole around a
portion of the tank in 1982, and water from & heavy rain accumulated in the
hole. Perforations in the tank allowed the water to enter and caused about
1900 l1iters (500 gallons) of diesel fuel to be pushed out the top. The
diesel fuel was washed into a storm drainage channel, but more importantly,
the tank appeared to have been leaking before the incident. The tank is
now abandoned but it is unknown at what rate and for how long it may have
been ieaking.
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There are several general areas of potential contamination at TSF that
warrant discussion. The areas include the use of mercury, portable
sandblasting that has been accomplished outdoors, and spillage around the
V-1, V-2, and V-3 tanks (TAN-742).

Mercury was used extensively at TSF from the earily 1950s to the early
1960s. The Heat Transfer Reactor Experiment-3 (HTRE-3), part of the
Aircraft Nuclear Propulsion (ANP) Program, used mercury as shielding for
its reactor. At one time during the program, a significant portion of the
world's supply of mercury was located at TAN. As might be expected,
mercury contamination in waste streams occurred often and spilis were
referenced in several interviews. One spill of about 4 liters (1 gallon)
happened just outside the high bay door of TAN-607. An attempt was made to
clean up the spill but there were most 1ikely significant gquantities left
on the ground. Spitis inside the hot shop area were also noted.

Sandbliasting has aiso taken place on the wast side of TAN-607. A
portable sandblast unit was sometimes taken outside for pieces of equipment
too large to take in the sandblast booth. These occasional operations may
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uncontrolled and it is unknown if any contained toxic metals. However, it
should be noted that most sandblasting done in this manner was on

. . .
structural steel where corrosion was being removed rather than paint.

Potentially toxic materials are often of concern when paints are being
sandblasted.

3.2.3 TAN/TSF Waste Disposal Sites

Areas or sites within the TSF at which hazardous and/or radioactive
wastes may have been deposited at some time are discussed in the following
paragraphs. A tabular summary of the findings is presented in Table 3.2.3.
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1ABLE 3.2.3.

TAN/TSE HAZARQUUS WASTE DISPOSAL SITES

Site

Site liame

Periot of
- Operation

Area
Size

{nl)

Suspected Tyoes
of Wastes

Estimated
Quantity
of Waste

Mathod of
Doeratton

Tiosure
Status

Geological
Satting

Surface
Jrafngge

Evident and
Patential Probless

Tan-736

Tait-330

TAN- 7100

and
TAR-7308

TSF Dispasalt
Fond

TSF Infection
well

Tanks T-70y
ang T-71u
{PM-24 Tanks)

TSF Burn Pit

1977 - present

195591472

1955-1975

1953-1958

142,000

H/A

240

Unknown

Corrasiva wastewater
Ignitable wastes
Lhegmiym

Lead

Corrosive wastewater
Egnttable wastes
Chromium

Lead

Mercury

Barium
Chromium
Lead

Garbage 3ng burnable
debris

Patroleun products
{al1, hydraulic
fluid, Stoddard
Selvent)

105,000 L
230 L

22 kq
Unk nown

125,000 L
320 ¢
25 kn

Unk e

Unknown

Hnkriown

5,700 L

Discharge to commen
surp, thern to open,
unlined seepage pond

D1 scharged with other
wastewater directly to
deen disposal well
with ¢asing reaching
to groundwater

Bischarge to
utdergreund tanks
located within a
concreate cradle

Materfisls where dumped
in 2 pit and burned
the sane day

Active--Dischange of
hatardous.
ronradicactive
chemicats has heen
eliminated

Clased-~Weil capped
and sealed

ltosed--Free water
has heen removed
from tanks and
Jiatomaceous earth
has been blown intn
remaining sludge

i.lased, covered and
qraded

Snake River Plain
Agquifer ts about
63 m frem surface
which {is
qeneratly

level.
Subsurface
consists of
alternating
layars of basalt
and silt

Snake River Plain
Aguifer fs about
63X m from surface
which {5
qererally

levet.

Subsurface
constts of
alternating
lavers of basalt
and siit

Smake River Plain
Aguifer {s about
63 m from surface
which is
qenerally

Tevel.

Subsurface
consists of
z2iternating
Tayers of basalt
and silt

‘Snake River Plain

Aquifer &s about
F3m from surface
which is
aeneraily

level.

Subsurface
tonsists of
alternating
Jayers of basalt
and stlt

Pand fs berned
aAgainst surfare
water imtrusion

Well head is
sealed aqainst
surface water
fntrusion

Hatch and plge
entrances are
tealed against
surface or
subsurface
drainage intrusken

Area is now flat,
na spechal effort
has hean made to
keep out surface
dratnage



Faglt 3.7.3. {Continued)
2::: Estimated
Period nf 2. Suspected Typas Quant ity Mathod of Clasure Beglogical Surface Evident and
Site Site Hame fperatien {m"} af Hastes of Waste Deeration Status Setting Drainige Potentlal Problems
-- TSF Gravel 19505 -present Unknown  Construction rebhie  Unknown Materials where dumed  Active--still Smake River Plain  Ho special surface --
Pit Sulfuric acid 210 L and perlodically recelves Aquifer is atout drainaae diversinn
coverad construction rubhle B3 m From structures
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qeneraliy
tevel.
o Sutisurface
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3.2.3.1 TSF Disposal Pond (TAN-736).

3.2.3.1.1 Description--Construction of the TSF disposal pond
(TAN-736) and common sump in TAN-655 was started in 1971 and completed in
late 1972. The pond replaced an injection weil (TAN-330) which was used
until September 1972.

Low-Tevel radicactive waste, cold process water, and treated sewage
effluent are mixed in the common sump and 1ifted to the disposal pond. The
3 L/min (800 gal/min) and is
activated when the sump fills up to the float level. The effluent is then

sump pump has a capacity of about 3.0 x 10
pumped to the pond.

The disposal pond is an uniined diked area encompassing approximately
14.2 hectares (35 acres). Taking into consideration volume losses from
evaporation and infiltration, the pond's capacity is estimated at
1.25 x 105 m3/yr (33 x 106 gal/yr). Three trenches were excavated to
construct 1.5-m-high earthen dikes around the pond. A 30.5-cm-diameter
galvanized steel pipe is the inlet to the pond from the common sump. The
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pond. A plot plan showing the Tocation of the pond is provided in
Figure 3.2.2

3.2.3.1.2 Wastes Received-~The TSF disposal pond receives

effluent from the TSF trickling filter sewage treatment plant, beiler
blowdown from the Service Building (TAN-603), process wastes from the
regeneration of water softeners, and lightly radicactive drain waste from
the Actuator Building (TAN-615), Hot Cell Anmex (TAN-633), and Assembly and
Maintenance Building (TAN-607). 1In addition, 1ightly radioactive borated
wastewater is transported from the LOFT facility to a manhole in the
process waste line just upstream of the TAN-655 sump.

The TSF sewage plant (TAN-623) provides primary and secondary

treatment for all TSF sanitary wastes and is designed to accommodate a flow
of 2.2 x 105 L/d. The plant's influent and effluent are routinely
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monitored for biochemical oxygen demand, dissolved oxygen, and settleable
solids. The effluent is also monitored for pH. The results of these
analyses are recorded in the Industrial Waste Management Information System
(IWMIS).

The specific hazardous wastes suspected to have reached the TAN-736
disposal pond include corrosive tiquids (acidic and basic sclutions) from
the TAN-607 pipe laundry and photc lab, and small amounts of ignitable
waste (paint thinner and solvent) from the maintenance shop. Sampling of
the pond infiuent has shown the wastewater to be noncorrosive according to
EPA hazardous waste definitions.

The TSF disposal pond also receives radicactive ligquid effiuents in
which radiocactivity is Tow enough that the iiquid can be discharged to &
contrelled surface pond per DOE Order 5480.1A. Concentrations of these
effluents are published monthly in the Radioactive Waste Management
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nrocess in the intermediate-level waste disposal system when there was such
a process. This system is described further ir Section 3.2.3.3. There is
no specific information on the chemical characteristics of the evaporator
condernsate, but if it was similar to the condensate produced at the
existing ICPP evaporator, then it can be assumed that it was corrosive (low
pH). Table 3.2.1 shows about 24,000 L/yr of corrosive solutions going to
the intermediate-level waste disposal system; however, it is unknown how
much rinse water was used in addition to this. The TSF Disposal Pond
information in Table 4.2.3 assumes 24,000 L/yr of corrosive waste as
condensate from the evaporator (through May 1975) and 17,000 L/yr of
corrosive waste from the pipe taundry. It is &lso known that the
intermediate-level waste disposal system received an estimated 35 kg/yr of
potassium chromate from 1970 through 1974 (see Table 3.2.1), which
represents 9.4 kg/yr of chromium. It is not known how much of the chromium

passed through the evaporator in condensate and how much stayved as
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bottoms. The worst case would be for all chromium to have been discharged
as condensate to the TSF disposal pond. Discharge to the pond from
September 1872 through 1974 would then inciude approximately 22 kg of
chromium. The condensate may also have contained unknown quantities of
lead originating from corrosive decontamination solutions being applied to
lead shielding.

3.2.3.2 TSF Injection Well (TAN-330).

3.2.3.2.1 Description=-The TSF injection well at TAN-330
(N795,400, E357,000) was drilled in 1953 to a depth of 94.5 m (310 feet) to
dispose of liquid effluents generated at TSF. It is located just south of
TAN-655 shown in Figure 3.2.1. The well has a 40.6-cm diameter (16-inch)
casing. Depth to groundwater is 62.8 m (206 feet). The well was last used
as a primary disposal site in September 1972 when wastewaters were diverted
to the TSF disposal pond (TAN-736). Until the early 1980s the well was
used for overflow from the sump at TAN-655, in the event power failure,
equipment failure, or equipment maintenance precluded discharge to the
pond. There are no records as to whether or not such overflows actually

occurred; the well is now capped.

3.2.3.2.2 Wastes Received--The TSF injection well received the
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discharges included treated sanitary sewage, process wastewaters, and
low-ievel radioactive waste streams. As with the disposal pond, the

and ignitable wastes from shop
operaztions and potentially corrosive and EP Toxic condensate from the
intermediate-level waste disposal sysiem evaporator. The EP Toxic heavy
metats are suspect because of early (late 1950s and early 1960s) mercury
contamination, the use of a potassium chromate solution in decontamination
activities after 1970, and the abundance of Tead used for shielding
materials that were decontaminated with corrosive solutions. The corrosive
solutions from the intermediate-level waste disposal system and pipe

laundry are estimated at about 24,000 and 17,000 L/yr respectively, but
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quantities of diluting rinse waters are unknown. The amounts of mercury
and lead that may have passed into the evaporator condensate (and to the
well) are also unknown. The quantities of chromium can be estimated using
the same logic as was presented in the Section 3.2.3.1.2 discussion an
wastes raceived by the TSF disposal pond. As a worst case, the well may
have received 9.4 kg/yr of chromium from 197C through August 1872. This
represents approximately 25 kg of chromium.

3.2.3.3 TSF Intermediate-lLeve! Waste Disposal System.

3.2.3.3.1 Description--This radioactive Tiquid waste system
collects, processes, and has interim storage capacity for all
intermediate-Tevel radicactive Tiquid waste generated at the TSF. Drains
and sumps, located in areas with a high potential for contamination are
piped to a waste transfer facility (TAN-616). Here the radicactive liquid
waste is collected in one of three underground 10,000-gallon stainless
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Originally, liquid waste from the 10,000-galion collection tanks was
concentrated by an evaporator, and the concentrate was transferred to tanks
T-709 and 7-710 for lomrg-term steorage. (T-709 and T-710 are both
50,000-gallon underground tanks, located south of the railroad track
turntable and Snake Avenue as shown in Figure 3.2.1.) The condensate from
the evaporator was then sent to the TSF jnjecticn well {TAN-330).

In 1972, the process was modified so that the original evaporator
downstream of the V-1, V-2 and V-3 tanks was removed and a new evaporator
installed in the T-709 and T-710 tank area. The intermediate-level waste
was then collected in the V-1, V-2, and V-3 tanks and pumped directly to
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T-709 and T-710, which served as feed tanks for a subsequent stainliess
steel evaporator. The liquids and entrained radioactive solids were
separated in the evaporator; the solids remained in the evaporator vessel
which provided interim storage during processing and also served as the
long-term storage container. When filled to capacity (about 20 tons), the
semisolid radicactive waste was solidified by evaporation, and the
container was transferred to the INEL Radioactive Waste Management Complex
for disposal. Distillate from the evaporator flowed to the condenser and
then to a condensate storage tank. The condensate was passed through a
cation ijon-exchange column for further removal of radiocactive ions.
Effluent from the ion exchanger was combined with cther TSF low-Tevel
radiocactive liguid waste prior to discharge into the disposat pond located
southwest of the TSF,

The newer evaporator system was shut down in 1975. Because of
operational difficutties and spillage, the system was never put into full
operation. Since 1975, the TSF intermediate-level waste has been collected
in the V-1, V-2, and V-3 tanks and then transferred to tank trucks for

shipment to the Idaho Chemical Processing Piant (ICPP).

Tanks T~709 and T-710 rest in separate concrete cradies. These
cradles, filled with coarse aggregate and sand, have sufficient void volume
to contain leakage even if the tanks were full. An alarm system has been

instalied in each cradle that allows immediate detection of any leakage.

3.2.3.3.2 Wastes Received—-The TSF intermediate~level waste

disposal system was designed to receive and treat radicactive waste too

warm (radiocactively contaminated) to be discharged to a controlled surface
pond (TSF-736). Any hazardous chemicals reaching this system were
incidental to the processing of radicactive materials. There is definitely
the potential that the system received corrosive materials from
decontamination activities and, in some instances, heavy metals,
particulariy mercury during its extensive usage in the late 50s and early
60s. Alsc, it is known that small quantities of potassium chromate were
used in decontamination soluticns from 1970 to 1974,
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Records are unavailable to show what hazardous chemicals may have
passed through the evaporator (when it was in use) and into the condensate
stream. However, estimates were made in the preceding discussions of
disposal sites receiving the condensate. It can also be assumed that the
concentrate from the evaporator system may have contained small quantities
of hazardous chemicals but these concentrates were eventually solidified
before disposal at the RWMC. The chemicals with the hazardous
characteristics identified should pose 1ittle problem in a solidified form.

3.2.3.3.3 Current Status--There has been significant radicactive

contamination around the major components of the intermediate-level waste
disposal system. The V-1, V-2, and V-3 tanks are still in use but have
surface contamination in the area above them. The evaporator equipment has
been removed and buried at the RWMC, and the T~709 and T-710 tank area has
gone through the decontamination and decommissioning (D&D) process.
However, the tanks themselves are stiil in place.

At different times the T-709 and T-710 tanks received concentrate from
the evaporator and unprocessed wastewater. Since the tanks were last used
ce, both times wi
being sotidified and taken to the RWMC for burial.
the first solidification action and resulted in significant surface

it kb dho irncda
LIl LT WOo L

Leaking occurred during

contamination around the tank area. The second solidification action 1in
1981 was part of the D&D process which later included removal of soil from
the highly contaminated areas for burial at the RWMC. After backfilling

the area with radiologically clean soil, surface activity is negligible.

During the D&D process it was decided to leave the T-709 and T-710
tanks in place, at least until the entire TAN area is decommission. This
decision was due partly to the concern that the 30-year-old tanks may no
longer be strong enough tc with stand the strain of being lifted out of
place. Also tnhe tanks still contained contamination sludge which could not
be pumped cut but which could leak out in the event of a tank rupture. It
was also decided to dry the sludge out by adding diatomaceous earth,
another precaution against leakage from the tanks.
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The sludges in both tanks have been sampied and characterized. The
results of 1981 chemical analyses are provided in Tabie 4.2.6. These
results are based on a single grab sample and the sludge may not be
homogeneous. However the sample does give an idea of the contents of the
sludge and shows that barium, chromium, and iead (all toxic metals) are
present. If homogeneity is assumed, Tank 709 could contain about 0.7 kg of
barium, 2.5 kg of chromium, and 0.2 kg of tead; Tank 710 couid contain
about 31.6 kg of barium, 25.3 kg of chromium, and 2.2 kg of Jead.

3.2.3.4 TSF Burn Pit.

3.2.3.4.1 Description~~The TSF burn pit was used for open
burning of combustible waste from about 1953 to 1958. It was located north
n
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Figure 3.2.4. The site is now covered-in and natural vegetation has been
a

reestablished. The use of this pit was discontinued when a similar

operation was started at WRRTF, a 1ittle more than a mile to the southeast.

3.2.3.4.2 \Wastes Received--The pit took all garbage and burnable

debris from the TAN area. It is suspected that the pit also received some
0ils and solvent (Stoddard Solvent) from the limited autc maintenance
activities at TSF. From Table 3.2.1, the volume of these petrolieum
products could have been as high as 950 L/yr. The normal operating
practice at the pit was to burn every time materials were dumped.
Therefore, it is also suspected that a significant portion of petroleum
products deposited there were destroyed. It is possible that small
guantities of other hazardous materials may have reached this pit, but
there are no records and it is 1ikely that they would also have been

destroyed.

3.2.3.5 TAN Gravel Pit.

3.2.3.5.1 Description=-Since the early 1950s when construction
began at the TAN area, gravel/fill materia?l has been brought in from nearby
areas. One such excavation site is Tocated approximately 1-1/2 miles
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TABLE 3.2.6. CHEMICAL ANALYSIS OF SLUDGE IN TSF TANKS T-709 AND T-71i0

Parameter Results
T-709 Sludge 7-710 Sludge

Volume (L) 1374 7033
Undissclved solids conc. (g/L) 262 448

Al (g/L) 5.2 3.6
Ba (g/L) 0.5 4.5
Ca (g/L) 5.2 9.0
Cr (/L) 1.8 3.6
Cu {g/L) 0.005 0.013
Fe {g/L) 15.7 17.9
Mg (g/L) 2.6 4.5
Mn (g/L) 1.8 2.2
Ni (g/L) 0.03 0.09
Pb (g/L) 0.16 0.31
S1 {g/L) 86.5 85.1
Sn {g/L) 0.13 0.04
Ti (g/L) 0.08 0.13
Zn (g/L) 0.79 0.90
IZr (g/L) 0.03 0.04
P (g/L) 7.9 49.3




Figure 3.2.4. TAN/TSF burn pit.

92

VTR




northwest of the TAN/TSF area. Over the years it has also been the
practice to dump construction rubble (i.e., concrete, asphalt, etc) in this
area. The rubble is periodically covered. The last cover was put on about
4 or 5 years ago but more rubble has accumulated since then.

3.2.3.5.2 Wastes Received--There have been at least two

relatively minor incidents where waste other than construction rubble was
deposited at this site. Section 4.2.2.3 described an event where a
55-gatlon drum (208 1iters) of sulfuric acid was drained inte this pit.
Section 4.3.2.3 describes a spill from which an unspecified quantity of
soil contaminated with sulfuric acid was also taken. There was no other
evidence found that would indicate the presence of additional hazardous
materials,
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3.3 TAN/LOFT Past Activity Review

3.3.1 TAN/LOFT Description

The Test Area North (TAN)/Loss of Fluid Test (LOFT) area is located in
the north central portion of INEL, as was shown in Figure 2.3. The area
includes the LOFT Containment and Service Building (reactor facility), an
aircraft hangar from the defunct ANP Program, the LOFT reactor Control and
Equipment Building, ancd numerous support facilities. A four-rail razilroad
track connects the area to the TSF 2.4 km to the east. Figure 3.3.1 s a
plot plan of the LOFT area.

The LOFT reactor is part of the Mobile Test Assembiy (MTA), mounted on
a specially designed railroad fiatcar located inside the domed Containment
Vessel. Systems for operating and monitoring the reactor are located

1 .

inside structures immediately ¢

ent to the Containment Vessel.

of the nation's power water reactor safety program,

3.3.2 TAN/LOFT Wastes Generated by Activity

3.3.2.1 |LOFT Reactor/Utility Operations (Shops, Labs, and
Processes). The various LOFT facilities were investigated for possible
production of hazardous wastes. Those pertinent to this report are

identified in Table 3.3.1 and are discussed in the following paragraphs.

The Craft Workshop im TAN-624 used small quantities of hazardous
materials, but, according to the best recollection of workers at LOFT,
there were no hazardous wastes generated. The shop was used for
parts/component fabrication. The smail quantities of materials, such as
solvents (specifically acetone) used for parts cleaning and acid fluxes
used in welding, were consumed in the operation. The building has no floor
drains.
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TABLE 3.3.1.

LOFT WASTE GENERATION

Shop Location

Function

Haste Stream

Time Frame

Estimated
Quantities
{(if known)

Treatment/Storage/Disposal

TAN-630

TAN-630

Various
Locations

Chemical laboratory

Demineralization plant

Waste oils/solvent
management

Toluene (mixed with fuel oil)
Carbon tetrachloride
Acid

Sulfuric acid (jon exchange
regenerant)

Sodium hydroxide {ion
exchange regenerant)

Mixture of lubricating oil,
hydraulic fluid, stoddard
solvent and

methylene chioride

1973-present
1973-present
1973-present
1973-1984

1973-1984

1973-1984

1984-Present

1 Liter/yr
200 ml fyr
Minimal

2,350 kg/yr

5,930 kg/yr

38 Liter/yr

35 Liters/yr

Burned in area boilers
LOFT pond (TAN-750}
LOFT pond {TAN-750)

LOFT pond {at least
partially neutralized)

LOFT pond {at least
partially neutralized)

Burned in boilers
0i1 recycling or off-site

disposal as hazardous
waste




The Craft Shop in TAN-25 was alsc used for the fabrication of such
items as pipings and fittings. Again, the facility may have used small
quantities of hazardous materials, but there is no evidence that
significant hazardous wastes were generated. The building has no water
service or floor drains.

The small chemical laboratory in TAN-630 produced minor quantities of
toluene, carbon tetrachloride, and acid. Toluene is used in routine fuel
oil analyses which generates a waste mixture that consists of about 50 mL
of toluene per liter of fuel oil. It is estimated that a maximum of one
liter of toiuene per year is used in this manner. The toluene/fuel oil
mixture is put back into the feedstock for the area boilers. Carbon
tetrachloride is discarded by pouring it down drzins that lead to the LOFT
pond. About 200 mL/yr are discarded in this manner. Waste acid, also
generated in extremely small quantities, goes through these same drains to
the LOFT pond.

The demineralization plant pumps acidic and basic regenerant solutions
to the LOFT pond. It is estimated that 2350 kg of sulfuric acid and

T T Sy
£ UstEd vdlrll yeadl' dilld wyvernl

30 kg of sodium hydroxide ar
way to the pond. However, the operation at LOFT is arranged so that
cation- and anion-column regenerants are drained to the same 700-gall
to the f

sump nrior to discharae
sump or To 4di1scha

ump prior to discharge ond. In 1984 a series of sam

pond. .
sump discharge were taken for a short period of time. The timeframe of
sampling was felt to represent normal operating conditions during
regeneration. Although the discharge was alkaline, the pH never rose

above 11.2. This sampling cannot be considered conclusive, but it is
Tikely that much of the ion-exchange regeneration solutions did not meet
the definition of corrosive hazardous wastes as they were discharged to the
LOFT pond. Also the LOFT pond receives significant amounts of water from
other sources and should have always provided neutralization of these
regenerates through dilution. Current operations have been modified so
that increased quantities of sulfuric acid are used during regeneration to

ensure that discharges from the 700-gallon sump are always nonhazardous.
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3.3.2.2 LOFT Fuels/Petroleum Management. Bulk fuels used at LOFT are
limited to No. 2 fuel oil and diesel ¢il. Twe 35,000-gallon undergreound

storage tanks provide working supplies for the fuel 0il used in boilers and
one 50,000~gallon tank provides storage for the diesel oil used for standby
power generators. Both the materials are deiivered to the underground
tanks by tank truck. Table 3.3.2 provides an inventory of the
fuel/petroleum storage tanks at LOFT.

Various activities at LOFT occasionally generate small quantities of
waste Tubricating oil, hydraulic fluid and solvent (specifically Stoddard
Solvent and methylene chloride}. In the past, these materials were
accumulated in a single drum which was periodically pumped by the Site fire
department. The pumped material was then blended with fuel 5il and burned
in boilers. It is estimated that as much as 38 Titers (10 gallons) of
these materials were collected and treated in this manner each year. This
information was included ir Table 3.3.1. The current practice is to

"i L Td o - .

collect the liquids in separate containers for ultimate recycling or
disposal as hazardous waste.
3.2.2.3 Spills Within the LOFT Area. Personnel interviews, site

observations, and review of UORs, were used to obtain information on the

spills identified in this section.

In the February-March timeframe of 1982, an estimated 5,000 gallons of
diesel fuel was spilled outside the large hangar building, TAN-629. The
spill was caused by overflowing the diesel generator day tank. The diesel
fuel, which was lost over at leasi a one-week period, was discharged
through & drain pipe to an outside ditch. The ditch is located on the
northeast side of TAN-629 and extends in a northeasterly direction to a
culvert that carries it beneath Willow Creek Loop as shown in
Figure 3.3.1. The fuel had nowhere tc go but into the soil along the small
ditch.

Another spill occurred in May of 1983 on the northeast side of TAN=-629

at the sulfuric acid tank. This aboveground storage iank and its concrete
containment pad are identified as Buiiding TAN-771 on the plot plan in
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TABLE 3.3.2. LOFT-FUEL/FETROLEUM STORAGE TANKS

TAN-630 { LOFT)
{Room 133)

TAN-630 (LOFT)
TAN-630 {LOFT)
TAN-665 (LOFT)

LOFT

LOFT

Diesel Np. 2

No. 2 fuel oil
Diesel No. 2
Diesel Neo. 2

Jiesel No. 2

Diesel waste

400

35,000
50,000
300
500

Aytomatic gauge
on pump line

Dipstick
Dipstick
Dipstick

Automatic guage
en pump line

01BFYH650
0IBFW618

LOFT facility

LOFT facility
LOFT facility
LOFT facility
LOFT facility

Filled by tine from
underground tank

2 tanks

No curbing

On east side of hangar
filled by line from
uniderground tank

Abandoned; under
parking lot




Figure 3.3.1. An estimated 260 gallons of sulfuric acid spiiled into the
concrete basin from a leaking piping connection. Most of the acid,

240 gallons, was pumped into drums. The drums were then taken to the LOFT
pond and drained. The 20 gallons remaining in the pit were neutralized
with sodium hydroxide and sodium carbonate. Once the containment basin had
been ¢lieaned, soil sampies were taken around the basin to see if any acid
had escaped. A low pH was detected in an area just outside the west side
of the basin. The acidic sofl was excavated and taken to a pit nerth of
the LOFT area. Further checks revealed no other contamination in the
surrounding soil.

In October of 1984 the ciesel generator day tank overflowed again. An
estimated 400 to 530 galions of diesel fuel were lost to the same drain and
ditch as described in the 1982 spiil. A visual inspection of the outside
ditch in April of 1985 showed an oily stain in the ditch but no other
obvious sign of spills. '

3.3.3 TAN/LDFT Waste Disposal Sites
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Section 3.2.3.1. Areas

the waste trucked to the TSF pond was discussed in
ardous or radioactive wastes

or sites within the LOFT facility at which haz
may have been deposited at some time are discussed in the following

paragraphs and are summarized in Table 3.3.3.

3.3.3.1 LDFT Dispcsal Pond (TAN-750).

3.3.3.1.1 Description--The LOFT pond was constructed in 1971 and
was designed as a seepage pond. Figure 3.3.3 shows the relative location
of the pond. It was excavated by enlarging the natural contour of an
inactive borrow pit. The thickness of surface sedimentary material of the
pond area is approximately 7.6 to 10.7 m (25 to 35 ft). The pond fioor
dimensions are approximately 152 m (500 ft) long by 76 m (250 ft) wide by
5.5 m (18 ft) deep: the sides are on & 2:1 siope. The regional groundwater
level is about 61 m (200 ft) below the surface. A 0.6-m {2-ft) high and
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Schematic of the LOFY liquid waste systems.
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FASLE 3.3.3.

TAN/LOFT HAZARDOUS WASTE DISPESAL SITES

frea Estimated
Period of F Suspected Types Guantity Hathod of Closure Geological Surface
Site Site Name Operat ton {m"} of ‘Wastes of Waste Uperation Statuy Setting Drainage
{AM=750 LOFT Disposal 1571 - present 11,500 Larban tetrachloride 2.6 L Discharged with other Active--discharge of  Snake River Plain  The pond is sur-
Pand Sulfuric acid? 28,700 Kq wastewatar to the opber  hazardous, nom= Equifer under- rounded By an
Sodium hydoraided 71,300 Kg unlined seepage pond. radioactive chem- 1ires the site at  earthern berm
Sulfurie actd and icals has been a depth of ahout  which prevents
sodlum hiydroxide from eliminated. 6% M, Surface 15 surface rumoff
the demineralization qenerally level. from entering.
plant were discharged Suhsurface con-
to 3 common sump sists of alter-
befors aaing to the nating layers of
nond. basalt and sElt.
TAN-133  LOFT 1979 - 1980 HA N0 hazardous ma- NA Conling water drained  Closed--well capoed Same Well head 13

Injection
Wel)

terials are
suspected.

to a cemmon sump whick
drained to the well.

&, Thess materials {acids and bases) were al teast partially neutralized befare beinq discharqed to the pond.

and sealed.

sealed against
surface water
intrision,

Evident and

Potentia) Problems

fone




LOFT

Disposal pond
(TAN 750)

ran—Septic tank !

-
h =

l--.q.-l

tas |

,,, Hot waste

7

Figure 3.3.3.

7
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Location of LOFT disposal pond and injection well.
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3.7-m (12-ft) wide (top width) earthen berm encloses the pond to prevent
surface runoff from entering. The usable capacity of the pond is estimated
at 68 x 10° L (18 x 10° ga1).

3.3.3.1.2 Wastes Received--The LOFT seepage pond was designed to

dispose of lTow-tevel radicactive and chemical liquid wastes which do not
exceed concentration limits for uncontrolled surface pond disposal per DOE
Order 5480.1A. The major sources of low-level radicactive wastes include:

0 Primary component heat exchanger cooling water

0 Low=pressure injectiion system pump cooling water

0 Personnei change room showers

0 Miscellaneous floor drains and cooling water from small heat
exchangers.

The guantities of low-level radicactive wastewater sent to the LOFT

Al cnmen T mpmed bhain amm mmmnmiiomed msmd a2
s PONG Nnave oeen measurea and veloraesd

Nonradioactive process water wastes include boiler blowdown, and

f demineralizer bed: and water softeners. The

wooLo o ! L= LR R ] s Qi WY

major sources and contents of Tiguid chemical wastes are:
0 Nal? from water scftening
] NaOH and H2$O4 from demineralization

0 Na2503, Na3HPO4 and Na2P04 from corrosion and scaling

control.
Small quantities of laboratery chemicals have also found their way <o the

LOFT disposal pond. Estimates of the minor quantities from this source as
weil as from the major sources identified above are provided in Table 3.3.3,
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3.3.3.2 LOFT Injection Well (TAN-333).

3.3.3.2.1 Description--The 25.4-cm (10-in.) diameter, 91.4-m
(30C-ft) deep injection well was drilled at LOFT in 1957. The well is
Tocated south east of the LOFT site, as depicted in Figure 3.3.3. The well
sump is 1.2 m (4 ft) in diameter and 2.1 m (7 ft) deep, sloping to a 0.6-m
(2-ft) diameter manhole. Maximum capacity of the weil is about 5700 L/min
(1500 gal/min). Since 1980, piping to the well has been removed and the
well itself has been sealed with a welded cap.

3.3.3.2.2 Wastes Received--During LOFT operations the well was

used for disposal of cocling water to which no chemicals were added.
Wastewater sources included plant air compressors, refrigeration
condensers, diese)] jacket water coolers, and water chillers. The average
temperature of water from the LOFT production well is 11.1°C, while the
cooling water was discharged down the injection well at an average
temperature of 25.6°C. Average water flow tc the well was 1500 m3/d
(400,000 gal/d). The injection well was used until May 1980, by which time
changes were made to the cooling system for partial recycling of the

el 3w ') n
LAU T 1

n
the LOFT facility (1957 versus 1973), it can be assumed

constructed for purposes other than to receive LOFT wastewater. The well
was probably constructed in conjunction with the ANP Program. The

quantities or types of wastewater that may have been injected during the
ANP days are unknown. However, considering the limited ANP activities that
occurred at the current LOFT area, it s unlikely that significant

quantities of hazardous or radicactive wastes were involved.
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3.4 TAN/IET Past Activity Review

3.4.1 TAN/IET Description

The Test Area North (TAN)/Initial Engine Test (IET) facility is
located in the northern part of the INEL, about one mile north of the TSF
compiex, as was shown in Figure 2.3. It is part of the TAN facilities and
was originally constructed as the initial engine test area for the ANP
Program. Figure 3.4.1 provides a plot plant of the IET area. The facility
consists of an underground contrel and equipment building and various other
small service buildings. Although constructed as part of the ANP program,
the IET faciiity has been used for two subsequent programs. A description
of the three programs that utilized the facility are described in the
following paragraphs.

3.4.1.1 Aircraft Nuclear Propulsion (ANP) Program. The ANP Program,

for which the IET was initially constructed, began in 1851 and ended in

1961. The experiments were called Heat Transfer Reactor Experiments (HTRE).

The W
UL~

TDC =~
i LI . H e

WY Towm+
i b ]

)
Firans

o 5 or test mbli

consist of the Core Test Facility and the nuclear reactor. The core
components are mounted on a structural steel piatform called a dolly. The
platform units were rolled over a four-rail railroad track so the assembly

could be moved between TAN/TSF and TAN/IET, where the tests were conducted.
The HTRE experiments included the following:

0 HTRE-1. The HTRE-1 reactor operated a modified J47 turbojet
engine exclusively on nuclear power in January 1956. It
accumulated a total of 150.8 hours of operation at high nuclear
power levels.

0 HTRE~-Z. The HTRE-2 reactor was & modification of HTRE-1.

Testing began in July 1957. The reactor accumulated 1299 hours
of high-power nuclear operation.
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) HTRE-3. The HTRE-3 reactor was built in a fuli-scale aircraft
reactor configuration. Two modified J47 turbocjet engines were
operated by this reactor. Full nuclear power was achieved in
195% and the system operated for a total of 126 hours.

The HTRE-2 and -3 core components are currently being stored within
TAN/TSF Radioactive Parts Security and Storage Area (RPSSA).
Decontamination and decommissioning of these test assemblies are scheduled
for the near future.

3.4.1.2 Space Nuclear Auxiliary Power Transient (SNAPTRAN)
Program. The SNAPTRAN Program ran from 1961 through 1967. It involved the
following tests.

0 A series of test aimed at providing information about
beryliium-reflected reactor performance under atmospheric

oo = : fomamimade adisemd
UNS anid d2382>1HY haidruds uJur

O

Nurlaar execurcione rocultina from dmmarcion af the ra
wUclear exqursions resuiling Trom immersieh o Lhe re

water or wet earth,

0 Nondestructive tests including static tests and those kinetic

tests in which minor damage to the reactor occurred, znd
0 Destructive tests in which the reactor was destroyed.
3.4.1.3 Hallam Decontamination and Decommissioning (D&D)

Project. The Hallam D&D Project was conducted in 1977 and 1978. It
included the following:

0 Storing, in the hangar at TAN/LOFT, various components shipped to
the INEL in 1968 from the dismantled Hallam Nuclear Power
Facility near Lincoln, Nebraska;
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c Moving the components to the IET for removal of the sodium from
the components;

0 Decontaminating the components, when feasible, for use in
research and deveiopment, and for disposal as surplus materials;
and

0 Sending materials that could not be decontaminated to the

Radioactive Waste Management Complex for disposal.

3.4.2 TAN/IET Wastes Generated by Specific Activity

Waste generations are addressed in the following paragraphs according
to the program invoived. A summation of the hazardous waste generations is
found in Table 4.4.1.

3.4.2.1 P Program. The IET facitity was designed for this program;
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N
it is the only program for which all of the IET facility was used. During
this program, IET was the site where the HTRE reactors and associated jet
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accomplished at TSF. The main scurces of chemical or radicactive

contamination were the concrete test pad where the reactors/engines were
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tested, and the tank building (TAN-627) where ion exchange

operated for cooling water.

The concrete test pad, on the west side of TAN-620, was the place of
generation of radicactively contaminated wastewater at the IET facility.
The contamination may have been caused by spills, leaks or minor
maintenance work. Runoff from the pad was channelled intc a cistern which
gravity fed the hot waste tank shown in Figure 3.4.1 as TAN-319. Although
radiation was the main source of contamination, it is possible the mercury
spills may have occurred here during HTRE-3 testing. HTRE-3 used a shield
augmentation system to provide additional gamma shielding for the reactor
after shutdown by replacing the water in the primary shield outer tank with
mercury. Ouring augmentation the primary shield contained 48,000 kg
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TABLE 3.4.1. TAN/IET HAZARDOUS WASTE GENERATION

Estimated Treatment/
Quantities Storage/
Location Function Waste Stream Timeframe (if known) Disposal
Concrete Test Operating location for Mercury 1959 Unknown Hot waste
Pad HTRE-reactors during collection
ANP progranm system
TAN-527 Tank building--maintain  lon exchange column regenerants  1956-1959 IET injection
cooling water qualtity 0 Sodium hydorixde 750 kg well after at
during ANP program o Sulfuric acid 860 kg least partial
neutralization
Concrete test Location for Hallam Corrosive wastewater--pH 13,5 j978 51,000 L Neutralized on-
pad D&D project--sodium site, then dump
processing at TAN-735

-
L

ot




(106,000 pounds) of mercury which provided the necessary mass around the
reactor tec allow contact maintenance to be perfeormed. Since mercury has
been found in hot waste coilection lines (to be discussed further in
Section 3.4.2.5), it can be assumed that spillage on the concrete pad is
the source.

The tank building (TAN-627) was the location for ion exchange columns
used to maintain the cocliing water quality for the HTRE tests. Sodium
hydroxide and sulfuric acid were used to regenerate the demineralizers and
the regenerant solutions were discharged to the IET disposal well
(TAN-332). The demineralizers were generated about every 24 hours of full
use, that is after about 24 hours of HTRE test being run. Since the HTRE
reactors accumulated a total of 1578.8 hours of operation, it can be
assumed that the demineraiizers were regenerated approximately 66 times.
Each regeneration used about 11 kg (25 pounds) of sodium hydroxide and
13 kg (29 pounds) of sulfuric acid, for a total chemical usage of about
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sulfuric acid. The regenerant solutions went to a common tank before

discharge to the injection well, so they were at least partially neutralized.

It should be noted that the IET was designed such that exhaust from
the HTRE reactor/engine assemblies were discharged tc a large exhaust duct
and stack system. There #s significant radioactive contamimation inside
this exhaust system. It has already been characterized and is scheduled
for future decontamination and decommissioning {(D&D) work. Therefore, it
will not be addressed further in this document.

3.4.2.2 SNAPTRAN Program. As part of the SNAPTRAN Program, IET was
again used as the site for testing the operation of small mobile reactors.

The concrete pad on the west side of TAN-620 was the primary test
location. Any contaminated wastewater was drained to the hot waste
cellection system. There are no records of the SNAPTRAN program having
generated hazardous waste at the IET faciltity.



Again, it should be noted that the last phase of the SNAPTRAN program
involved the destruction of a small reactor. Debris and component parts
have all been removed but some radicactive contamination remains in the
area. The D&D effort has already characterized the contamination and, if
necessary, additional cleanup of the area will be addressed in the
scheduled D&D effort.

3.4.2.3 Hallam D&D Project. As mentioned earlier, the portion of the

Hallam D&D effort that was accomplished at IET consisted primarily of
removing reactive sodium metal from various reactor components.

Simplified, the process consisted of injecting wetted nitrogen gas into the
components. The wetted nitrogen gas reacts with the sodium producing
gaseous hydrogen and sodium hydroxide. After the vessels had been
processed in this manner, they were filled with water and aijowed to stand

for three days. The purpose for the water was to react any sodium

remaining in the component. After the three days were over, the components
g 1afd mamdndndmm o wumedmigadarm dhod wimne RisahTly mavimnediras bl smandsw
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than 13.5) and radiocactively ccentaminated and which also required disposal.

place. The caustic wastewater was drained to a rinse tank in batches and
slowly neutralized with concentrated sulfuric acid. The neutralized
wastewater was then taken to TAN/TSF by tank truck where it was dumped in
the acid pond (TAN-735) which is part of the RPSSA. After each of the
Kallam components were drained, they were refilled with fresh water and
retested to ensure pH was 7.0. This refill water was also pumped to the
tank truck and hauled to the acid pond. Approximately 51,000 L

(13,400 gatlons) of corrosive wastewater was neutraliized in this manner.

After the Hallam D&D operations at IET were completed, all components
were removed from the facility for salvage or burial at the RWMC if still
radioactively contaminated. The Hallam D&D project involved no disposal
activities at the IET facility.
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3.4.2.4 1IET Fuels/Petroleum Management. During the ANP program days,

butk fuel management included engine fuel, diesel fuel, heating fuel and
gasocline in underground tanks TAN-313 (50,000 gallens), TAN-314

(30,000 gallons), TAN-315 (20,000 gallons), and TAN-318 (5,000 galions)
respectively. Engine fuel, diesel fuel, and gasoline were all utilized in
Jjet engine testing. One three inch fuel line from TAN/TSF provided the
supply for at least engine fuel. Fuel not received by way of this 1ine was
delivered in tank trucks. The fuel transfer pumping building (TAN-625)
housed the pumps that moved the fuel to and from the concrete pad test
area. Since the ANP days, the gasoline tank {TAN-318) has been abandoned
and the three remaining tanks have been used periodically to store No. 2
fuel oil. These three tanks (TAN-313, -314, and -315) are all shown on
Figure 3.4.1.

There are nc records of significant fuel leaks from these tanks and no
obvious signs of environmental stress due to spillage or Jeaks.

3.4.2.5 5Spills Within IET. Review of UOR's personnel interviews,

observations and operation records provided infcrmation on the spills

SrAantifiad in +hkhi + 4
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During the original construction of the IET facility, it was

envisioned that radiocactive wastewater would be generated, either by
spillage or draining, on the concrete test pad west of TAN-620. Water
collected on this pad drained to the hot waste collection system. However,
during a September 1985 D&D project on the underground line connecting the
concrete pad te the Hot Waste Tank (TAN-319 in Figure 3.4.1) contamination
in addition to radioactivity was found. When one section of pipe was
removed from the excavation trench, a sludge material drained from cne end
and was found to contain mercury. As mentioned previously,. the HTRE-3
reactor utilized great quantities of mercury as shielding and apparently
some was iost while the reactor was sitting on the concrete test pad. It
is felt that the piece of pipe removed was a low section where the mercury
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had accumulated and had never been flushed ocut. However, the rest of the
pipe will be suspect of containing mercury as will the sludge that sits in
the bottom of the Hot Waste Tank.

During the Hallam D&D project, there were numerous sma}l spilis of
caustics and acids mentioned in operation reports, but they were limited to
small spills caused by corrosion of pipe and pump fittings. In all cases
the reports indicated the spiils were neutralized and cleaned up.

3.4.3 TAN/IET Waste Disposal Sites

Areas of sites within the IET facility at which hazardous wastes may
have been deposited are discussed in the following paragraphs. A summary

of the hazardous waste findings is presented in Tabie 3.4.2.

3.4.3.1 IEY Hot Waste Collection System.

3.4.3.1.1 Description--Radicactive liquid wastes generated at
the IET Facility were moved by gravity to a 56,800 L (15,000 gallon)

underground waste holding tank (TAN-319 on Figure 3.4.1). De
the quantity and level of activity, the waste was transported either to the
ICPP for processing or pumped to the TSF Intermediate-lLevel Waste Disposal

System (see Section 3.2.3.3). The radicactive liquid wastes were generated

from tests performed at the concrete test pad.

4.4.3.1.2 Wastes Received~~D&D operations have already been
completed on the hot waste line that connected the IET Heot Waste Tank
(TAN-319) with the TSF disposal system and D&D operations are currently

underway on the line that fed the Hot Waste Tank. Because of the mercury
found in the later section of pipe (see Section 3.4.2.5), it is estimated
that the current D&D operation will generate 15 drums of radiocactive and

hazardous mixed waste.
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TABLE 3.4.2 TAN/IET HAZARDUUS WASTE DISPOSAL SITES

Parigd of
Site Stte Hame Operation
TAN-319 LET hot waste 1953 - 1978
tank
iAk-332 iET injection 1956 and 1978

well

Area £
Size stinated
2 Suspected Types Quantity Method of {losure Geologica) Surface Evident and
_Axe’) of Mastes of Waste Nseration Status Setting Brainaga Patential Problems
HA Mercury contaminated 6,060 L of Radioactively centam- Closed - piping to Snake River Pluin  The underground Presence of mercury
sludge $ludge inated wastewatar from  tamk has just re- Aquifer tank 15 now 15 urknown, anly
[extent of the concrete test pad  cently been cacped -  underlies the closed from run- suspect.
mecury ton~ s collected in this until then test pad sita at a denth of f sources,
tamination, tank befure betng runoff wag reaching of about 64 m.
if any, s pumed to T5F ar the tank and over- Surface is
unknewn } trucked to 1CPP. Over  flowing 1t. generally level.
the years sludge has Subsurface
accumnulated fn the consists of
tank. altemnating
layers of basalt
and silt.
N/A lon exchange column Regenerant selutlons Closed Some Well heat s Hone
regenerants were mixed in a tank ciosed to sur-
- Sodium hydroxide 750 ko and 2t least par- face drainage.
= Surfuric acid 860 %y tiatty neutralizee

prior to discharge
to the {njectlion
well.

A, These materials (acids and bases) were at Teast partially neutraiized before heing discharged ta the pond,




The Hot Waste Tank itself contains 1iguid and sludge that has been
radiologically characterized. The sludge is considered contaminated waste
but the Tiquid is net. (The ligquid has accumulated from precipitation
falling on the concrete test pad and draining to the hot waste collection
system.) The sludge in the tank is estimated to be about 6,000 L (about
10% of the tank's volume). Although radiologically characterized, the tank
contents have not been analyzed for hazardous chemical constituents and
because of the mercury found in pipes upstream from the tank, mercury
contamination of the sludge is suspect. It is possible that all the
mercury that found its way to the collection system stayed in low spots in
the line before reaching the tank, but depending on the gquantities spilled,
this appears unlikely. There is a better chance, however, that any mercury
reaching the Hot Waste Tank would have stayed in the tank bottom rather
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would all depend on the amount of mercury spilled, but because of mercury's

0
dens1ty and relative insolubility in water, if any reached the tank it

addressed in future D&D efforts at IET. Before these D&D efforts can be
started, the sludge will have to be resampled for hazardous chemical

3.4.3.2 IET Injection Well (TAN-332).

3.4.3.2.1 Description--The IET injection well is located
southwest of the main control facility (TAN-620) as shown in Figure 3.4.1.
The well is 98.9 meters (324 ft) deep and information is unavailabie on its
casing size. Depth to groundwater in this area is approximately 64 meters
(210 ft).

3.4.3.2.2. Wastes Received--Regeneration backwash from the

cocling water treatment equipment and other nonradioactive Tiquid wastes
were discharged to the IET injection well. It is suspected that
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wastewaters from these sources only occurred during the time that the ANP
program was active at IET (1956-1961). As mentioned in Section 3.4.2.1,
the regeneration backwash contained a total of about 750 kg of sodium
hydroxide and 860 kg of sulfuric acid. However, operations were such that
the regenerant solutions were mixed and, at least, partially neutralized
prior to discharge to the injection well.

The IET injection well also received septic tank overflow from the
facility's sanitary sewer collection/disposal system. Sanitary sewer would
flow from the facility to a septic tank system south of the area. The
septic tank itseif is shown as TAN-710C in Figure 3.4.1., E£ffluent from the
septic tank was chiorinated, passed through a sand filter, and discharged
to the well. The sanitary sewer system is not a suspected source of
hazardous chemicals to the injection well.
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3.5 TAN/WRRTF Past Activity Review

3.5.1 TAN/WRRTF Description

The Test Area North (TAN)/Water Reactor Research Test Facility (WRRTF)
is located in the northern part of the INEL, about 1-1/4 miles
south-southeast of the TSF complex, as shown in Figure 2.3. Like IET it is
part of the TAN facilities and was originally censtructed as part of the
ANP program. Figure 3.5.1 provides a plot plan of the WRRTF area. As can
be seen in Figure 3.5.1, with the exception of some small support/utility
type buildings, the WRRTF area consists primarily of two building
complexes: one identified as TAN-64C/641 and the other as TAN-645/646,
These two building complexes have gone through several modifications and
usages since the time of the ANP program. The following paragraphs provide
a brief description of the work/research that has been done in these two

complexes,

3.5.1.1 TAN-645/645. This complex was originally constructed in 1958

as the Shield Test Pool Facility (STPF). It was composed of two adjacent
i 1A 5
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control room, and the other was a large high bay building with an overhead
crane and two deep pools. During the ANP program one pool contained a
"swimming pool" type reactor designated as "SUSIE" and the other pool was
used as a storage space for fuel elements and radicactive experimental

equipment.

In 1961, after termination of the ANP program, SUSIE was modified such
that the pool water was forced through the reactor and then through a heat
exchanger. The reactor was still used as & radiation source for
experiments but at a higher power (2 MW versus 10 kW before
modifications). The reactor was operated in this mode for approximately
one year and was then dismantled and shipped to the Sandia Corporation at
Albuguergue, New Mexico.
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Modifications began again on the facility in 1963 to house the
Experimental Beryilium Oxide Reactor (EBOR). However, the EBOR program was
terminated in 1966 before fuel was inserted into the reactor, and the

facility subsequently has been used for nonnuclear testing programs.

Since EBOR, the TAN-645/646 complex has housed the Semiscale program.
Semiscaie in a nonnuclear program that simulates the principal
thermal-hydraulic features of a commercial nuclear reactor on a much
smaller scale in corder to predict what occurs in a nuclear system during a
loss-of-coclant accident and other transients. Testing is performed in the
Semiscale Facility as research for the Nuclear Regulatory Commission and to
assist the LOFT program.

3.5.1.2 TJAN-640/641. This compiex was constructed in 1358 and
historically has most often been referred to as the Low Power Test (LPT)
facility. It comprises two large concrete shielded cells {which have
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real or proposed reactor systems. These tests, conducted at low or near
Zero power, required no heat removal systems. During the ANP program, the
facility was used for pretesting reactor cores in a specifically designed
tank before those cores were transported to the IET facility for high-power
testing. The LPT facility has been utilized subsequently for a number of
specialized low-power tests,

After several years of being used primarily as office space for
activities in the adjacent facility (TAN-645/646), this building has more
recently been remodeled to support tests for the LOFT program. Until the
recent completion of the LOFT program, TAN-640/641 has housed the Biowdown
and Two-Phase-Flow Loop facilities. The Blowdown test loop has been used
to assess and calibrate LOFT external fuel cladding thermocouples under

transient conditions, to test the performance of LOFT flow instrumentation,
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to study basic blowdown heat transfer, to qualify the Power Burst Facility
blowdown valves, and to test the performance of the Semiscale scaled
high-speed pump. The Two-Phase~Flow~lLoop is a large, high-temperature
steam-water test system designed and installed to test LOFT flow
instrumentation over the full range of two-phase-flow conditions expected

to occur during a LOFT blowdown.

3.5.2 TAN/WRRTF Wastes Generated by Specific Activity

Waste generations are addressed in the following paragraphs according
te the buildings and operations involved. A summation of the hazardous
waste generations is found in Table 3.5.1.

3.5.Z2.1 TAN-b40. During the ANP program and for some time
subsequently, the shielded cells of this building were used to perform low
power reactor tests. The tests were done at such lTow power that cooling
water was never needed, thus eliminating a major source of waste for most
reactor operations. However, because reactor fuel was handled in the
facility, often unclad uranium, provisions were made in the facility's
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contaminated. It drained to the facility's radioactive liguid waste
disposal system. No other hazardous wasted were generated at the facility

while it was

tsed for low power testing.

The most current use of this facitity has been to house the Blowdown
Test Loop and the Two-Phase-Fiow Loop. Wastes from these non-nucliear tests
are limited to wastewater, some of which is pretreated to maintain a
desired water chemistry. Water for the Two-Phase-Flow Loop testing has
hydrazine added to act as an oxygen scavenger. Although hydrazine itself
is highly hazardous, the make-up waste for the test contains only about
0.27 mL of hydrazine per L of water and is not considered hazardous.

3.5.2.2 TAN-641. This facility provides office and utility support

to the tests accomplished in the adjoining TAN-640. The only
industrial-type waste streams associated with this buiiding are
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TABLE 3.5.1. TAN/WRRTF HAZARDOUS WASTE GENERATION

Estimated
Quantities
Location Function Waste Stream Time Frame (if known} Treatment/Storage/Disposal
TAN-640 Two-phase-flow-1o0p  Wastewater (from testing) containing 1981-Present  0.27 mi./L Discharge to two-phase pond
hydrazine in very small quantities
TAN-641/646 Demineralizers Regeneration solutions (acidic and 1958-1984 Unknown Neutralized and discharged
basic) to disposal well
1984-Present  Unknown Neutralized and discharged

to seepage pond

22l




regeneration solutions from a demineralizer unit and blowdown of boiler
condensate return water. The regenerants are alternately acidic or caustic
through use of sulfuric acid or sodium hydroxide, respectively. However,
it is reported that the regenerants are always neutralized or diluted by
the time they are discharged such that they are nonhazardous. Make-up
water to the steam boilers is treated with sulfites and phosphates to
control cerrosion and scaling. The blowdown from the system also contains
these chemicals but is not considered hazardous. Process water is also
softened in this facility, resulting in the discharge of brine.

3.5.2.3 TAN-645. Traditionally this facility has provided
administrative and control space for the operations accompiished in
TAN-646. There is no record of hazardous waste streams from this facility.

3.5.2.4 TAN-646. During its days as part of the Shield Test Pocl
Facility (STPF) this building not only housed the pools; but it contained
fteners and demineralizers that preconditioned the water. Brine
from the water softening operation as-well as acidic and caustic
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regeneration solutions from the demineraiizer all fliowed to a nmeutralizing
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steam heating system was also discharged tc the well but contained only

smail quantities of sulfites and phosphates as water conditioners.

The pools of the STPF produced no liquid radicactive wastes. They
were equipped with a clean up system filter which removed radicactive
material from the poc} water, and the filters where shipped to the RWMC.
There are no records of any other hazardous waste streams from this facility.

3.5.2.5 WRRTF Fuels/Petroleum Management. Bulk fuels used at WRRTF
have jncluded No. 2 and No. 5 fuel oils, diesel fuel and gasoiine. The

single gasoiine tank is now abandoned. A1l fuel tanks are supplied fuel
from tank trucks. There are no records of any significant fuel spills




occurring at the WRRTF area., Table 3.5.2 provides an inventory of the
fuel/petroleum storage tanks at WRRTF. The locations are shown by facility
number in Figure 3.5.1.

3.5.3 TAN/WRRTF Disposal Sites

Areas or sites within the WRRTF facility at which hazardous and/or
radioactive wastes may have been deposiied are discussed in the following
paragraphs. A summary of the hazardous waste findings is presented in
Tabje 4.5.3.

3.5.3.1 WRRTF Injection Well (TAN-331).

- - = s 4re ey ——— .

3.5.3.1.1 Description. The WRRTF injection well at TAN-331 (see
Figure 3.5.1) was first used in 1957. The well is 95.4 m (313 feet) deep
and has a2 20.3 cm (8 inch) diameter casing to a depth of 8.8 m (29 feet)
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groundwater is approx1mate1y 64 m (210 feet). The injection well was last
used in August of 1984. Beginning in September of 1984 the water which was
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rjection well was diy to a newly constru
evaporation pond which is contiguous to the WRRTF sewace lagoon. The
disposal well was then plugged with concrete and capped on September 11,

1984.

3.5.3.1.2 Wastes Received--The injection well received boiler

blowdown, non-radicactive process waters, and cooling water. The major
known sources of liquid chemical wastes were Nall from water softening,
NaOH and HZSD4 from demineralization, and NaZSD3, NaZHPD4, and

Na.PO, from corrosion and scaling control. The brine (NaCl), sulfite,

ana pﬁosphate solutions are considered non hazardous. The. basic (NaOH) and
acidic (HZSD4) wastewaters can be hazardous but were reported to be
neutralized before any discharge to the injection well. The volume and

calculated concentrations of expected fons in the waste streams are
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TABLE 3.5.2. WRRTF FUEL/PETROLEUM STORAGE TANKS

Above (A},
Maximum Underground (U},
Capacity Qutside {0),

Lacation 0il Type {g) Inside (1) Level Check IMMX No. Responsibility Comments
TAN-751 (WRRTF) Diesel No. 2 12,600 U, 0. Dipstick 01BFH61Y  Plant Services --
TAN-753 (WRRTF} MNo. 5 fuel oil 55, 000 U, 0 Dipstick O1BFWE61  WRRTF --
TAN-787 (WRRTF} No. 2 fuel oil 10,240 g, 0 Aboveground gauge 01BFWE56  Plant Services Coated; outside
fence on north side
TAN-652 {WRRTF} Diesel No, 2 300 A, I Dipstick ~- Plant Services -—
. TAN-738 (WRRTF) No. 2 fuel oil 10,240 o, 0 Aboveground gauge 01BFW655  Plant Services --
Eﬁ TAN-739 (WRRTF)} Diesel No. 2 1,000 J, 0 Aboveground gqauge -- WRRTF -
TAN-788 {WRRTF) No. 2 fuel oil 2,500 U, 0 Aboveground gauge -- - Abandoned
TAN-789 Diesel 1 U, 0 Aboveground gauge -- - Abandoned
TAN-755 (WRRTF} No. 2 fuel oil 5,000 u, ¢ Aboveground gauge -- -- Abandoned; next to
TAN-B45
TAN-644 (WRRTF) Gasoline 550 5, 0 - -- -- Abandoned; outside

fence on northeast
side
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FHBLE 3.5.3. TAN/WRRTF HAZARDOUS WASTE DISPOSAL SITES
Estimated
Period of Sise Suspected Types Quantity Evident and
Stte Site Rame Operatton [m"} of Hastes of Wastes Method of Dnerating Clusure Status Gaglogicatl Setting Surface firainage Potential Probiems
TAN-331  WRRIF Enjection  1957-1984 KA lon exchange Unknown Corrative waste was Cloted-well capped and  Snake River Plain Nell nead is
well column regans- neutraifzed or sealed as of Septomber Aquifer §s about sraled agaiast
N rants dilvted with gther 1984, 64 = below the surface water
wastewater prior te surface which s intrusion.
Cobait-50 50 mCH the discharge to generally level.
well, Other indus- Subsurface con-
trial wastewaters sists of afterna-
discharqed dfrectly. ting layers of
basalt and sfit.

TAN-782  WRRIF sewage 1984-present 16,400 Ion exchange Unknown Hewutralized or di- Active grab samples Same Lagoon/pond has
1agoon/ ¢olwmn luted with other kave shown pH valve #arthen berms to
avaper at fon regenerants wastewater prior of discharae to pond prevent surface
pond to discharge. to be ron-hazardous. water intrusioa,

TAH-763 WRRIF two-phase 1981-present 150 Water conditioned 708,000 L Discharced directly Active but wsed oaly Same Poand has serthen
pond with small con- of water to pond with periodicaltly, when berms ts prevent

centration of with earthern herms and two-phise-flow test- surface water
hydrazine. S om battom. ing is being dope. intrusion,
hydrazine
foeo,
3.5 of
hydra-
inel.

TAn-735  WARTF radig- 1957-1977 Un-= Radigactive con- Unknoym- Each tank fully Surface discharge Same Surface discharge

ang ative liguid Lnown taminated wash be low analyzed and foung areaz no longer used area has no sur-

adfa- waste disposal water from release to be below release survey has shown nro face discharqe
cent system. reactor test cell criterta criteria - taak sctivity above back- ovrotection.

dis- areas aof TAN-84D, of DOE discharged to grovnd,

charge Order surface.

area 5480, 1A,

1477-Prasent HA Unknown - Collected wastewatar Yank collection system Tank s Yocated
expected 15 routfnely taken still in operation. underqround and
to be to TSF disposal pond has no prohlems
minfmat, independent of acti- with surface
if any. vity, if any. drainage intru-
tion.
WRRTF Burn Pit 1958-1967 3,000 Barbage and Burn-  Unknown- Waste dumped into Closed-a11 pits Filled Same Ho provislons
able debris Lube o 11 ofts and ignited. in and jsurface 1s were made to
Fuel ol and Stod-  As 2 pit beqgan to graded level. pravent surface
Lubricatien of) dard 5o0l- 411 with rubble, dratnage rus-dan.
Zint-bromide o1l vent oro- 1t was covered and
Stoddard Solvent bably another pit was
amount epened.,
ko at
jeast
9,5000 L
over the
1) year
period.

4. These matertais (actds and bases) ware at lesst partially neutralized prior to release.




determined monthly and publtished in the Industrial Waste Management
Information System (IWMIS) yearly report. These yearly reports, however,
do not take into consideration any neutralization.

Prior to 1981, the injection well also received treated domestic
wastewater from WRRTF operations. Domestic waste generated at the facility
first goes to a septic tank and overflow from the septic tank flows into a
sand filter with an aerator. Until the WRRTF sewer Tagoon was constructed
in 1981, the effluent from the sand filter was pumped to the injection well.

3.5.3.2 WRRTF Sewage Lagoon/Evaporation Pond (TAN-762).

3.5.3.2.1 Description--In 1981 a two-cell sewage lagoon was
filter treatment system. In 1984 the south cell of the lagoon was expanded
and converted into an evaporation pond for those process and industrial

- L. E [UR
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The large spreading area now joined with the second cell is approximately
128 m square. The two cells are stii) separated by a berm and it is
anticipated that the domestic wastewater flow from WRRTF will not overflow

the one-cell sewage lagoon.

3.5.3.2.2 Wastes Received--From 1981 threough August 1984 the
two-cell sewage lagoon received nothing but domestic wastewater after it

had passed through the septic tank/sand filter treatment system. Since
September 1984 only the first cell has been used to receive the domestic
wastewater and the eniarged second cell (now called the evapcration pond)
has received process and industrial wastewaters. The water going to the
second cell has contained diluted solutions of brine, sulfite, phosphates,
acids, and bases. Only the corrosive acids and bases are considered
hazardous and they are neutralized prior to discharge to the evaporation

pond.
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3.5.3.3 WRRTF Two-Phase Pond (TAN-763).

3.5.3.3.1 Description-~The two-phase pond was constructed in
1981 to handle the wastewater discharge from the Two-Phase-Flow Loop test
system operated in the TAN-640/641 structure. The pond is located on the
east side of the WRRTF facility as shown in Figure 4.5.1. Its approximate
dimensions are 30 m (98 feet) Tong by 15 m {50 feet) wide by 3 m (10 feet)
deep and its capacity is about 1.4 x 10U L (3.7 x 10 gallons). The
pond was constructed with earthen berms and an earthen bottom.

3.5.3.3.2 Wastes Received~-The two-phase pond is used only

during the two-phase loop experiments. It receives process wastewater
approximately once a month with small amounts of hydrazine which is used as
an oxygen scavenger. The originai concentration added to the process water
is 80 mL per 300 Titers of water or 0.27 mlL/L. The pond received 511,000 L
of wastewater in 1981 and 197,000 L in 1984; no wastewater was generated
from two-phase-flow testing in 1982 or 1983 and none has been generated
thus far in 1985. Assuming that the hydrazine make-up concentration of
6.27m1/L is also true for the wasiewater, the 708,000 L of wastewater would
gntain a
oxygen from the test loop it is oxidized and the wastewater resulting is
expected to have Jower hydrazine concentrations. Limited analytical
results have shown hydrazine concentrations in the wastewater to be as high
as about 5 ppm. At this level, only about 3.5 | of hydrazine has been
discharged to the pond. No other hazardous or radicactive constituents are

expected to be present in the discharge to the twe-phase pond.

3.5.3.3 WRRTF Radioactive Liquid Waste Disposal System.

3.5.3.4.1 Description--As described in Section 3.5.2.1, the
reactor test cell areas in TAN-640 were provided "hot" waste floor drains
in case any wash or other wastewzter might contain radicactive
contamination. These drainlines exit the building to the north and
discharge to a 3,000-gallen underground tank identified as TAN-735 1in
Figure 3.5.1. Prior to the 1976/1977 timeframe, normal procedure called
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for pumping the contents of the tank, if they were above the 1imits for
discharge to the environment, into a tanker truck for transport to the TSF
or ICPP radiocactive liquid waste process systems; otherwise, the waste was
pumped directly to a surface area just north (across Birch Creek St) of the
tank. Since the 1976/1977 time frame all wastewater collected in the tank
has been pumped and trucked to the TSF disposal pond independent of whether
or not there is any radiocactive contamination,

3.5.3.4.2 Wastes Received--This collection/disposal system was

installed because of the possibility of radicactive contamination occurring
in certain areas of the building; there was never & routinely contaminated
liguid waste stream generated and there are no hazardous wastes suspected.

3.5.3.5 WRRTF Burn Pit.

3.5.3.5.1 Description.--The WRRTF burn pit area was utilized

4

e 1566/67 time frame. It was iocated on the east side of a

om 1958 to th
small dirt road (now blocked) that ran north and south between WRRTF and
33 as shown in Figure 3.5.2. The area consisted of three

fr
State Highway
I

pit was dug for liquid petroleum product wastes. The dimensions of the
three larger pits, (all side-by-side) were approximately 6 m (20 feet) wide
by 61 m (200 feet) long, 12 m (40 feet) wide by 61 m (200 feet) long, and
15 m (50 feet) wide by 76 m (250 feet) long. The smaller "waste oil" pit
was about 0.5 m (18 inches) deep and 9 m (30 feet) wide by 15 m (50 feet)

long.

The large pits were operated essentially as a cut-and-fill Jandfill;
as a pit began to fill with rubble, it was covered and another pit was
opened. However, the waste was burned every time something was put in the
pit. The entire area has now been filled-in and graded. The only evidence
of the burn pit area is & surface scar and a mound of unused fill material.
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3.5.3.5.2 Wastes Received--This burn pit took all garbage and
burnable debris from the TAN area from 1958 to the 1966/67 time frame.
From 1958 to about 1961 or 1962, the same pit that was receiving garbage

also received waste petroleum products that were generated at TAN. After
experiencing some incidents where drums were accidentally Tost down the pit
embankment while dumping, the shallow pit for liquids was excavated. As
with the larger pits, the material was set afire each time it was dumped
there,

No records were kept of the solids or liquids that received disposal
at this site. It is suspected that the petroleum products burned at the
pit(s) included such things as:

) Waste fuel oil1 from boiler ogperations
0 Waste oil from equipment maintenance

0 Zinc-bromide oil from the hot shop windows and the alcohol used

to clean it out

0 Waste Stoddard Solvent from parts cleaning

The quantities of sclid and Tiguid waste that went to these
unknown. However, it is estimated that about 950 L (250 gallons) of waste
0il and Stoddard Solvent has been generated each year from the Auto
Mechanics Shop at TSF. It is also unknown how much of the solid or liquid
waste remained after burning, but it is assumed that the burning has

decreased the wastes' potential to cause migration problems.

The hazardous constituents that went to the WRRTF burn pits appear to
be 1Timited to those liquids described above. It is poessibie that small
quantities of janitorial cleaning materiais may have gone to the pits but
there is no evidence that any significant streams of chemical wastes were
involved.
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3.6 ARA Past Activity Review

3.6.1 ARA Description

The Auxiliary Reactor Area (ARA)a is broken into four main areas
where various activities have been performed from 1955 to present. The
four areas are ARA-I, ARA-II, ARA-III, and ARA-IV.

The ARA is located in the south-central part of the INEL. Originally,
access to the ARA was from U.S. Highway 20, and approximately one mile
north on Fillmore Bivd. During 1984, this direct access road was closed and
barracaded, so that present access is through the INEL South Guard Facility.

A-1 Description. ARA-I §s the furthest south of the four
a

R
ARA areas. It has two main buildings, initially constructed about 1957 to
t

support the Sta

o

T
whnatl 15 Nnow Ca

3
ionary Low Power Reactor No. 1 (SL-1) which was located at
-~
(&}

-T1 Edaiimg 1 £ 1 mescan < -
"Ll rigure 3.0.1 presents the p

Building ARA 626 is a hot cell buiiding, presently used to support

materiale vocaarech Tt 21co rontaine a3 cmall lahoratory araz for camnl
materials vresearch. 43 21850 cohtains a smal: aporatory arag Ttor samp)

L]

preparation and inspection; this laboratory is presently not used.

Building ARA 627 was a print shop from about 1955 to 1971. During
1971, this building was expanded and modified tc serve as a research
laboratory for materials development and testing. In 1980 the building was
further modified to incorporate a radiochemistry laboratory. During 1984,
this building became unoccupied, with the exception of the radiochemistry
laboratory, which is still being used.

Other facilities located at ARA~I are ARA 629, & pump house which
provides potable water and fire water, stored in Tank 727; the guard house,
ARA 628; a fuel storage tank, Tank 728; and a hot-waste storage tank,

Tank 729.

a. This area was originally calied the ARMY Reactor Area, which became the
Auxiliary Reactor Area in 1965 when the ARMY's program was phased out.
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3.6.1.2 ARA-II Description. ARA-II was originally the site of the
Stationary Low Power Reactor No. 1 (SL-1) which was a prototype 300 kw

(thermal) electrical power (20C kw) and heat source intended for use at
remote military bases. The reactor was operated from August 1958 until
December 23, 1960. During completion of maintenance operations on

January 3, 1961, a nuclear excursion and explosion occurred. Cleanup
operations were completed 18 months Tater during which time & fenced
4.6-acre burial ground was established about 1600 feet northeast of ARA-II;
more than 3000 _yd3 of radicactive waste, including the reactor, were
buried there. Biacktop was placed over the entire 350-ft by 375-ft ARA-II
area within the perimeter fence to stabilize the area. Following the
cleanup, the three main buildings were converted to offices and welding
shops.

The buildings and structures that make up ARA-II are: The guardhouse,
ARA 604; the administration building ARA 613; two 3900-ft2 buildings, ARA
602 and 606; the power extrapoiation building, ARA 615; the decontamination
and layout building, ARA 614; and numerous utility buildings and components

including the electrical power substation, 701; the wellhouse ARA 601;

r
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vawel owililay RS |RECR AN O LR O

a I'sd 1 ~
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aboveground 1400-gal tank and an underground 1000-gal tank); underground
waste storage and drainage components (a 1500-gal septic tank, 738; two

500 gallon septic tanks, and a 1000 gallan radicactive waste detention
tank), telephone and 1ight poies and lines, and a mobile home trailer that
was brought in after the SL-1 accident. Figure 3.6.2 presents the plot
plan for ARA-II.

3.6.1.3 ARA-III Description. ARA-III was originally built to house
the ARMY Gas Cooled Reactor Experiment (GCRE) which was designed,
fabricated, and tested at the INEL. Construction was completed in 195¢ and

test work was continued until April 1, 1961, when the plani was deactivated
(1962). The major test equipment consisted of a gas circulation system
(blowers, heaters, heat exchangers, and a water cooling loop) to release
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reactor heat (2.2 MW) to the atmosphere through a cooling tower. The GCRE
was a water-moderated, nitrogen-cooled, direct-and-closed-cycle reactor
that generated heat, but no electricity.

ODuring 1963, the reactor building and control room were modified for
testing of the ML- reactor. In late 1965, the ARMY Reactor Program was
phased out.

Originally, the buildings consisted of: ARA 608, the reactor
building; ARA 607, the reactor control building: ARA 610 and 622, shop and
storage buildings; ARA 612, nuciear materials storage bunker; and ARA 609,
the guardhouse. In 1969, ARA 630 and ARA 621 were built to provide
additional laboratory and office space. There is a small mobile trailer,
T=1, which is used for electronic equipment storage.

In addition, the site has several storage tanks, as shown in
Figure 3.6.3 (ARA-III plot plan); presently, only 709 (the water s:torage
tank) and 710 (the fuel o0il storage tank) are being used.

2
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D
accommodate the Mobile Low Power Plant No. 1 reactor, a portable,
gas-cooled, water moderated power reactor. This project was in operation
from 1957 through May 25, 1964. From mid-1967 to June 1970 a small Nuclear
Effects Reactor {(FRAN) was operated on the site before its removal to
Lawrence Livermeore Laboratory. The area was closed down until 1975 at
which time it was used temporarily for some weliding qualification work. In
1984 and 1985 the facility underwent D&D. Presently, the facility (due to
its remoteness) is being used to perform some explosive-initiated
powdered-metal manufacture experiments. Only iwo buildings remain, ARA 617
and a part of ARA 616. There are three leach pits at ARA-IV. Leach Pit 1
was used for radicactive wastes, and Leach Pits 2 and 3 were used for
sanitary wastes for ARA-616 and ARA-617, respectively. Figure 3.6.4

presents the ARA-IV plot plan.
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3.6.2 ARA Wastes Generated by Specific Activity

Through the investigation of reports on past activities, interviews
with past and present personnel assigned to ARA, and through site tours, a
list of hazardous waste constituents and approximate guantities has been
drawn up for the ARA. This list is presented in Table 3.6.1. Those
facilities which are not now, nor have in the past, generated any
significant quantities of hazardous waste are omitted from this table. The
facilities identified in Table 3.6.1 are discussed in the fcllowing
paragraphs.

3.6.2.1 ARA-I. The hot cells, ARA 626 (ARA-1), have been in
operation since 1957. They were originally used to support operations for
the ARMY's Nuciear Reactor Program conducted at ARA. In 1965, all
activities in support of the ARMY's program were curtailed at ARA, and
activities in the hot cell were dedicated to other programs at the INEL.
17

0, the operation of the hot cell became dedicated to Fuels and
r

a 5
type of work at the hot cell. The hazardous chemicals used at the hot cell
A

Typically, because of the perscnnel hazards associated with these
chemicals in a hot cell environment, soap and water were the cleaning
agents of choice. When organic soivents were used, either methanol or
acetone was used because of their high vapor pressures. Occasionally,
nitric acid was used in the hot cell Taboratory. The effluents generated
during these operations were passed through a hot sewer to a radioactive
holding tank. Perjodically, this tank was emptied and the contents shipped
toc ICPP for processing and disposal. Contaminated radiation worker
clothing and rags, either contaminated or moistened with cieaning fluids,
were originally sent to the RWMC. More recently, these articles, if not
contaminated with TRU waste, have been sent to WERF prior to disposal at

the RWMC.
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TABLE 3.6.1. AUXILIARY REACTOR AREA FACILITIES WASTE GENERATION

Estimated
Quant ities
Shap Location Function Waste Stream : Time Frame {if known) Treatment/Storage/0isposal
ARA-626 {ARA I} Hot Cells Degreasing waste 1957-present Idaho Chemical Processing
Plant (ICPP)
Mixed radioactive
Soap/water 100 1/yr
Acetone 5 1/yr
Methanol 5 T/yr
Chlorinated/parafine 5 1/yr
Metal etching wastes 1957-present
Mixed acids 5 1/yr ICPP
Rags/Radiation clothing 1957-present 300 1b/yr RWMC & WERF
ARA-627 (ARA 1) Print Shop Rags/cleaning 1957-1970 300 1b/yr Landfill
Acetone/printing fluids 20 1b/fyr Landfill
—t
B Materials Metal etching fluids
Development
& Testing Mixed radioctive (HNO3) 1970-1984 20 1/yr 1CPP
Non-radioactive (HNO3? 1976-1984 20 1/yr Chemical Leach Field
Solvents
Acetone, Methanol 1970-1984 20 1/yr Chemical Leach Field
Radiochemistry Lab Lightly cnn%gminated solvents  1980-present 12 1/yr Chemical Leach Field
{~1 x 10°7¢ Ci/my) (total}

Xylene, Heptane,
2-ethyl hexanot,
Methanol




TABLE 3.6.1.

{continued)

1% 2

Estimated
Facility Location Function Waste Streanm Time Frame Quantities Treatment/Storage/Disposal
ARA 606 (ARA 11} l:g]ding qualtifica- Rags/cleaning acetone/MeQH 1962-present 20 V/yr Landfill
ion
ARA 602 (ARA 11) Welding qualifica- Rags/cleaning acetone/MeOH 1962-1984 20 V/yr Landfill
tion
ARA €21 (ARA III) Chemical research Mineral acids 1980-1983 Septic Tank
HNO 1980-1983 5 1/yr ARA-740
Ho S0y 1980-1983 5 yr ARA-740
H{ 1980-1982 5 Vyr ARA-740
Solvents 1980-1983 ARA-740
di-methyl sulfoxide 1980-1983 .25 1/yr  ARA-740
methano] 1980-1983 10 1/yr ARA-740
ethanol 1980-1983 1 1/yr ARA-740
2-propanol 1980-1983 1 1/yr ARA-740
acetone 1980-1983 1 1Vyr ARA-740
methylene chloride 1980-1983 1 1/yr ARA-T40
3-chloroethane 1980-1983 1 Uyr ARA-740
toluene 1980-1983 100 m1/y ARA-740
chlorohenzene 1980-1983 100 mt/y ARA-740
Metals (dissolved salts)
chromium 1980-1983 50 gq/y ARA-740
boron 1980-1983 50 g/y ARA-740
strontium 1980-1983 50 g/y ARA-740
zirconium 1980-1983 50 g/y ARA-740
ARA 630 (ARA 111) Geochemical Research Mineral Acids 1980-1982 Septic Tank
HﬁSD;; 1980-1982 1 Vyr ARA-740
HRO4 1980-1982 ¥ lyr ARA-740
Potassium chromate 1980-1982 ¥ 1/yr ARA-740
acetone 1980-1982 1 V/yr ARA-740




Building 627 (ARA-I) was originally a print shop which generated small
amounts (approximately 300 1b/yr) of rags which were occasionally wetted
with acetone/printing fluids. These rags were disposed of in a land-fill.

During 1970, Building 627 was modified and expanded and subsequently
used for materials research and testing. From 1970 to 1984, small amounts
of organic solvents and mineral acids were used in operations in
Building 627. Typically, but infrequently, when large amounts of acids or
solvents were used on a specific project, they were retained and sent to
TRA or ICPP for disposal. The small amounts cf acids and sclvents which
were used on a more routine basis {metal etching, cleaning, etc.) were
disposed of in the fellowing manner. Acids which were radiocactively
contaminated (from metal etching cperations) were put into the radioactive
waste sewer and retained in the radicactive waste tank (the same tank used
by Building 626). These wastes were subsequently treated and disposed of
at ICPP when the tank was periodically emptied. Nonradioactively

ik mred mahom o omomd ol omd e T ae e b P I I S T R TR S T
LUNtvaliinaveuw db s dilild >UIYEILY were Ulspuseu Ui I d crnemicdl I12dell 11eid
located south of Building 627.

Tm 10980 minay maddifFirmratinne wava amain mada tn thic Ririlddinn +a

in 4SOy, MINGT MOGTV30ations waere again madge Lo Lnis wulaing e
provide space for a radiochemistry laboratory. This laboratory performs

extractions to determine potential leaching of radionuclides from waste
forms and other inorganic media. By the nature of the work performed,
approximately 95 to 99% of the low-level radiocactivity contained in the
anziytical samples is retained on filter paper, and periodically sent to

the RWMC. The organic solvents used in the extraction process (xylene,
heptane, 2-ethyl hexanol, and methanol) are sent to the chemical leach field.

In 1984, the materials research and testing operations were moved from

Building 627, and presently the only werk being performed in the building
is in the radiochemistry laboratory.
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3.6.2.2 ARA-II. ARA-II originally housed the Argonne Low Power
Reactor (ALPR) PlLart, which was later renamed as the Stationary Low Power
Reactor Ne. 1 (SL~1). This reactor operated from March 1858 to
December 1960. On January 3, 1961, near the completion of routine
maintenance and minor modifications to this reactor, a nuclear excursion
occurred. Cleanup operations began in April 1961 and were completed in
November 1962. Following cleanup, the three main buildings (ARA 602, 606,
and 613) were used as office and welding shop space.

Building 606 has housed the INEL welding qualification program since
that time. Building 602 was used for welding research untii 1984, when the
research was moved into the Idaho Laboratory Facility (ILF)}. Presently
Building 602 is used to warehouse some welding equipment. Building 613 was
used to supply office space to the welding program and some PBF personnel;
Building 613 was also vacated in 1984,

few hazardous materials were employed. The only materials used were small

amounts of solvents, methanol, acetone, chlorinated hydrocarbons, etc.,

»
which were used for cleaning metal parts prior 1o welding. These soclvents
were used with rags and the rags were subsequently sent to 2 landfill. A

conservative estimate of the guantity of solvents used is 20 L/yr (total of

[i+]

all solvents). There is no evidence of any significant spiil! of these

1y LR LI E L R

solvents,

3.6.2.3 ARA-III. The ARA-III facility was initially constructed
(1958-1959) for development and experimental testing of the ARMY Gas-Cooled
Reactor (AGCR}. The reactor was subsequently operated from February 1960
through April 1961. During normal operation of this reactor, a small
amount of lTow-level radioactive material was released into a portion of the
ciosed loop water cooling system. This small amcunt of contamination was
diluted by significant amounts of cooling water. This water was collected
in ARA-708, a 75,000-gallon low-level wastewater storage tank, sampled, and
thern drained into a leach field located across Fiilmore Blvd., due west of

143



ARA-ITI. Analysis of the leach field indicates an above-anticipated
chromium content in the soil, which was probably due to drainage of water
from 2 cooling tower (removed in 1966); dichromate solutions were typically
used to prevent algal growth in cooling tower waters. This pond will be
discussed in Section 3.6.3.

In 1962, the AGCR project was terminated. In 1963, the reactor was
modified for testing of the ML- reactor. This reactor was intermittently
vperated from April 1964 to September 1565. During this period, several
Teaks were encountered, which resulted in radioactive silver (108) being
released into the leach field. 1In late 1965, the ARMY Reactor Program was
phased out. Since that time, no radioactive research has been performed at
ARA-III.

Since 1966, the ARA-II1 facility has been used primarily as a

component and instrumentation laboratory for testing and evaluation of

.

........... pu | T - -~

items to be used later in nuclear reacior experime

t nts. No known chemica
hazardous or radicactively ccntaminated materials were used in these

experiments.

In 1969, two new buildings, ARA-621 and ARA-630, were built to provide
additional office and laboratory space. The laboratory, ARA-630, was used
primarily for instrumentation deveiopment, fabrication, and testing. There

is no evidence of hazardous materials being used for this work.

During the period from 1980 through 1983, some chemical research was
performed in ARA~6Z1, and some geochemical research performed in ARA-630.
Tabie 3.6.1. lists the hazardous materials used or generated at ARA-III,
the disposition of these materials, and the approximate quantities of these

materials.

During 1984, essentially all the previous activities were moved from
ARA-III. There is one experiment (instrumentation) still being performed
at ARA-III. For a period from 1984 through early 1985, ARA-610 was used



to evaluate some components from Three Mile Island (TMI). There is no
evidence that any contaminated materials from these evaluations escaped
from ARA-610 or were disposed of at ARA-III.

3.6.2.4 ARA-IV. The ARA-IV facility originaily was used to test the
Mobile Low Power Plant No. 1 (ML-) reactor. This was a poriable
gas-cooled, water-moderated power reactor. The reactor operated from March
1961 to late 1963. During late 1963 and early 1964, the ML- was moved to
ARA-III for continuation of the testing program.

In mid-1967, a new program was started at ARA-IV to test a small,
pulsed reactor capable of providing bursts of high intensity fast neutrons
and gamma radiation. This reactor was operated from August 1968 to
June 1970. At that time, ARA-IV was cliosed down. All utilities were
terminated, and tanks, machinery, and electrical equipment were either
abandoned or moved to other facilities.

In 1984 and 1985, decontamination and decommissioning (D&D) activities
were performed at ARA~IV. Presently, ARA-IV is being used io perform
1

explosive sintered metal forming tests. There are no effluents from these
sts. The D&D activities have beer completed with the exception of

tlean-up of Leach Pit No. 1. This leach pit is a 9-ft. diameter,
concrete-lined pit with a 20-in. gravel bed for drainage. Soil samples
have been collected from the bottom of this leach pit and analyzed for
radioactive constituents.

3.6.2.5 ARA Fuels/Petroleum Management. Fuel storage at ARA-I is
Timited to No. 2 Fuel Gil which is used to heat Bldgs. 626 and 627. This
fuel o0il is stored in Tank 728, located between the two buildings. There
is no evidence of a significant spill from this tank.

Fuel storage at ARA-II is limited to No. 2 Fuel 0il which is used %o
heat buildings within the area. Building 60t is supplied o0il from a buried
1000-gal tank located just northwest of the building. Buildings 602 and
613 are supplied fuel ofl from Tank 705, a 1400-gal aboveground tank
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located southeast of Bldg. 692. There is also a buried 1000-gal detention
tank located just off the northeast edge of the berm surrounding Tank 705.
This tank contains radicactively contaminated fuel oil which was
intentionally drained into the tank during the SL-1 cleanup operation.

Fuel storage at ARA-III is provided by a 42,000-gal tank which stores
No. 2 Fuel 0i1. This tank provides fuel for the buildings within the
ARA-TII area, and also serves as bulk storage for the other ARA areas.

There is no evidence of any significant spill from this tank.

ARA-IV's fuel storage tank was removed when the facility was shut down
in 1966.

4.6.2.6 3Spiiis within the ARA. Review of Unusual Occurrence Reports,

personnel interviews, Health Physics records, and site observations
provided information on the spills identified in this section.

On January 3, 1961, a nuclear excursion and explosion occurred at

SL-1, ARA-II. Cleanup operations took approximately 18 months. During
ha

ot
O

nowe
=

[ 1]
ot

TAnc
Flowr gy
S.

reactor vessel, are buried in this site. No significant guantities of

P
of ARA-II. This burial site is fenced and encompasses about 4.6 acr

— @

More than 3000 yd3 of highly contaminated materials, including the S
hazargous wastes are suspected of being present.

There is no evidence to indicate any hazardous chemical spills

occurring at the ARA areas.

3.6.3 ARA Waste Disposal Sites

Areas or sites within the ARA at which hazardous wastes may have been

deposited at some time are discussed in the foliowing paragraphs.
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3.6.3.1 Chemical Waste Pond (ARA-745). The chemical waste pond for
ARA-627, ARA-1, is designated ARA-745. This pond was installed in 1971
when ARA-627 was expanded. Table 3.6.1 identifies the waste streams

introduced into this pond. During the period from September 1981 to

May 1984, the flow into this pond was routinely sampled and analyzed for
trace metals and radicactivity. Unfortunately, the samples were collected
from liquid entering the pond and not from the pond itself. Therefore,
unless a sample coincidentally was taken while a chemical was being
introduced into the pond, the type and level of contamination would go
undetected. The water analyses indicate no unusual chemical species when
compared with the water analysis of the well water entering the building,
with the exception of chlorine, which would be anticipated. Due to the
sampling procedures used for this pond, it is doubtful that the available
anaiytical data accurately represents the pond's condition.

3.6.3.2 Sanitary Waste Leach Fieid (ARA-I). The sanitary Jeach field

for ARA-I is jocated east of ARA-627; the area maps do not designhate a
number for this leach field. Although there are no recorded spills or
incidents which would have contaminated this leach field, Health Physics

3.6.3.3 ARA-III Pond. The ARA-III Pond was built to receive
low-level radicactively contaminated water generated during operation of
the GCRE and ML- reactors. Although this pond has not been used for waste
materials since the conclusion of the ML- program (1965), a small amount of
water still flows into this pond. Attempts to turn off this flow have been
unsuccessful without turning off all water to ARA-III.

Soil samples have been collected from the pond; soil samples were
limited to the edge of the pond and were not ccllected from the drainage
portion of the pond, which was under water at the time of sampling. Scil
samples were analyzed for radionuclides and trace metals. Table 3.6.3
presents a composite of these samples.
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TABLE 3.6.3.

ANALYSIS OF ARA-III POND SOIL

| Species

Antimony
Arsenic

b Ry
[T

Beryl
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Siltver (108)
Thallium
Zinc

Boron

Chloride

Nitrogen (Nitrate)

Sulfate
Pheno?
Cobalt (60)
Cesium (137)

Concentration
mg/ka

<10.0
2.4
1.0
0.6
7.0
19.0

<0.0605
14.0

<2.0

<2.0
76.0
<30.0
<20.0

A
()
r

o
Lo}

<50.0
<0.5

Activity
pCi/g

3.1 - 36.9
0.84 - 4.1
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Inspection of these data indicates that the only chemical species
which is higher than might be anticipated is chromium. This is probably
from the dichromate solutions used to inhibit algal growth in the cocling
tower used for GCRE and ML-. The low-level radiocactive contamination is
also from the GCRE and ML- reactor; the radiocactive siiver, which was used
in the moderators and in various seals for these reactors, was the results
of gas leaks in the reactors.

3.6.3.4 SL-1 Burial Ground. This burial ground is discussed in
Section 4.6.2.6.

3.6.3.5 Evidence of Migration. There are insufficient numbers of
agquifer sampling weils located at the ARA areas to determine whether there
has been any significant migration of contamination to the aguifer as a
result of operations at ARA. Due to the limited use of the ponds at ARA,

and the semi-arid environment, it can be assumed that a significant

migration has not occurred.

149



3.7 PBF Area Past Activity Review

3.7.1 PBF Area Description

The Power Burst Facility (PBF) area is located in the south central
portion of the INEL, about six miles northeast of CFA, ir an area
originally constructed for the Special Power Excursion Reactor Tests
(SPERT). The four SPERT reactors were built beginning in the late 1950's
as part of an early investigation involving reactor transient behavior
tests and safety studies on water-mecderated, enriched-fuel reactor
systems. All of the reactors have been removed and most of the SPERT
facilities have since undergone partial or complete decontamination and

decommissioning (D&D).

The last of the SPERT reactors was placed on standby status in 1970
and the PBF began operation just to the north of the SPERT-I reactor around
1972. The PBF was built to support the Thermal Fuel Behavior Program's
testing on pressurized-water reactor fuel rods under normal and off-normal
operating conditions and hypothetical reactor accidents. Tne PBF testing
program was completed in 1985, The SPERT-III facility now houses the Waste
Experimental Reduction Facility (WERF), and the SPERT-IV facility is being

modified to become a storage facility for radicactive mixed waste.

As shown in Figure 3.7.1, the PBF area consists of five sites: PBF
Control Area, PBF Reactor Area (includes SPERT-I), SPERT-II, SPERT-III, and
SPERT-IV. The four reactor areas are arranged in & semicircle around the
PBF Control Area with a radius and nominal distance between reactors of
cne-half of a mile. More detailed descriptions of each of the five sites
within the overall PBF area are provided below, aleng with current facility
maps.

3.7.1.1 PBF Control Area Description. A plot plan of the current PBF

Control Area is shown in Figure 3.7.2. Though it has been greatly expanded
for the PBF program, its main functions have not changed since serving as
the SPERT control center. The facility provided for remote operation of
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all reactors, raw water storage and distribution, administrative offices,
instrument and mechanical work areas, and data acquisition. Due to the
nature of these functional duties, no hazardous and/or radicactive wastes
have been generated here.

3.7.1.2 PBF Reactor Area Description. The PBF Reactor Area, shown in
Figure 3.7.3, includes the reactor areas for both the SPERT-I and the PBF
facilities. The structures utilized for SPERT-I are located in the lower

right corner of the plot plar and include the reactor pit buiiding
(PBF-605), the instrument bunker (PBF-606), the terminal building
(PBF-604), and a seepage pit (PBF-750). Another seepage pit, not shown in
Figure 3.7.3, was located about 40 ft north of PBF-605 and was D&D'd by
EG&G in September 1984.

The SPERT-I reactor was an open, pool-type reacter located below grade
in a steel-lined pit in PBF-605, which had nc provisions for heat removal
or coclant circulation through the core. During the period 1955 to 1364,
as many as five tests per day were run to measure the extent and effect of
reactor excursions to high power over short periods. The early tests were

apac
inside the pit tank. However, beginning in 1962, a series of destructive
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tests were conducted on various cores using the pit tank as the reactor
vessel, which had a capacity of 36,000 L (9,400 gal).

The PBF reactor, housed in PBF-620, achieved criticality in 1972 and
was used to study the behavior of fuel rods under a variety of conditions
until February 1985. Major components of the PBF reactor system include a
120,000 L (32,000 gal) open tank reactor, an 83,000 L (22,000 gal) canal
for temporary storage of reactor fuel and test fuel assemblies, a central
flux region containing a cylindrical in-pile tube in which the test fuel is
isolated, and various coolant systems. In addition to PBF-620, the other
structures in Figure 3.7.3 that are pertinent to this report are the
cooling towers (PBF-720), the auxiliary building (PBF-624) where the
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secondary cooling water is chemically treated, the hot waste storage tank
{PBF-732), the warm waste injection well (PBF-301), the corrosive waste
injection well (PBF-302), the corrosive waste disposal sump (PBF-731), and
the corrosive waste evaporation pond {(PBF-733).

3.7.1.3 SPERT-II Area Descripticn. The present~day SPERT-II
facility, shown in Figure 3.7.4, has not changed much since the period from

1960 to 1964, when the SPERT-II pressurized-water reactor was operational.
The original facility did, however, include & 45,000 [ (12,000 gal)
demineralized water storage tank just to the east of the reactor building
(PBF-612) that has since been removed. Also, & 190,000 L {50,000 gal) hot
waste storage tank (PBF-751) was instalied, ca. 1982, to supplement PBF's
hot waste storage capability.

The SPERT-II reactor was designed tc operate with either light or
heavy water as moderator and coolani, and was utilized tc determine the
transient characteristics of heavy water-moderated reactors, the parameters
that affected these characteristics, and the differences between light and
heavy water-moderated reactors. Power operation was not an objective in
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reactor powers and involved relatively small total energy releases. As a

result, no provision was made for heat removal other than an outdoor,

forced-air heat exchanger for cooling the heavy water coolant after
shutdown. Due to its expense, an extensive heavy water clieanup and
recovery system was housed in PBF-£12 so that the heavy water could be
saved and reused.

3.7.1.4 SPERT-III Area Description. A current plot pian of SPERT-III
is provided in Figure 3.7.5, which shows the modifications that have been

incorporated to accommodate the WERF project. these modifications include
expansion of the SPERT-III reactor building (PBF-609) and addition of the
sizing and decontamination building {PBF-635). The original SPERT-III
facility also used to include the following structures that are not shown
in Figure 3.7.5: an underground, 30,000 L (8,000 gal) hot waste storage
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Figure 3.7.4. SPERT-II area.
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tank just to the west of PBF-609, a 45,000 L (12,000 gal) demineralized

water storage tank north of PBF-609, a small leach pond just to the east of
the septic tank (PBF-726), and a largeyr leach pond 122 m (400 ft) southeast
of PBF-609. The former locations of the ponds can be seen in Figure 4.7.1.

The SPERT-III pressurized-water reactor operated from 1958 to 1968 and
was used to determine the effect of water flow, pressure, and temperature
on transient reactor characteristics. Most of the tests were conducted
from low initial reactor powers and involved small total energy reieases.
However, power operation for a limited time (abcut 30 min) was also
provided for by circuiating the primary coolant through heat exchangers,
where the heat was rejected to the secondary cooclant.

Following D&C of the reactor buiiding in 1980, construction was
started on the WERF project. WERF began operation in 1982 and is involved
in the volume reductior of Tow-level radicactive wastes. This i

R a [

. s - Y 3 1a T T
rneineraior dand d DOUTKY

ished by using a controlled-air g
capacity melter located in PBF-609, and the metal~sizing and

decontamination facilities housed in PBF-635.

3.7.1.5 SPERT-IV Area Description. The SPERT-IV area, shown in
Figure 3.7.6, is essentiaily the same as it was during the period from 1961

area are the reactor buiiding (PBF-613), the 231,000 L (61,000 gal)
capacity hot waste holdup tank (PBF-714), and the Teach pond (PBF-758). 1In
addition, the larger leach pond, called the "SPERT-IV Lake," was located
south of PBF-758 and had a capacity of about 23 million L, or & million gal

to 1970, when the reactor was operational. The major structures within the

(see Figure 3.7.1), and was used to dispose of nonradiocactive, untreated
ceoling water.

The SPERT-IV reactor building housed two 190,000 L (50,000 gal)
reactor pool tanks; one for nuclear testing and one for hot fuel storage.
Studies conducted here included the effect of power excursions and
instability tests at conditions typicaily found in large, open-pool type
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reactors. Power operation for a limited time was provided for by
circulating the demineraiized primary coolant water through a heat
exchanger, where the heat generated in the reactor core couid be rejected
te the waste secondary coolant water.

3.7.2 PBF Area Wastes Generated by Activity

The wastes generated from past activities conducted at the individual
sites within the overall PBF area are discussed in this section. Since no
hazardous materials were used and no hazardous wastes were produced at the
PBF Contrel Area, it is not addressed further. A summary of the findings
obtained from past reports, interviews, and site visits is given in
Table 3.7.1. This table provides the pertinent information, where known,
on the composition, quantity, period of generation, and disposal method for
the potentially hazardous wastes generated at the PBF area.

Also included in this section are the management of fueis/petroieum
and the spills of significance that have occurred since 1876 within the

overall PBF area.

3.7.2.1 PBF Reactor Area.

3.7.2.1.1 SPERT=I--The terminal building, PRF-604, housed the
service facilities for SPERT-I including a zeolite softener and a mixed-bed
demineralizer. This water treatment system procuced the only significant
guantities of chemical wastes at SPERT~I during regeneration of the ifon
exchange resins. Regeneration of the the demineralizer was necessary after
treating 25,000 L (6,700 gal) of water and required about 15 kg of sulfuric
acid and 25 kg of sodium hydroxide. The corrosive solutions produced
during regeneration were discharged without neutralization toc the seepage
pit (PBF-750) south of PBF~604. Due to the lack of information on the
frequency of regenerating the demineralizer, a rough estimate of ten times

per year was agssumed after conferring with former operators.
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3.7.1.

PBF AREA WASTE GENERATION

Estimated
Time Quantities
Shop lLocation Funct fon Waste Stream F rame {if known}
PBF-504 (SPERT-1) Demineralization Plant Sulfuric acid {ion exchange 1555-1064 150 kg/yr
regenerant)
Sodium hydroxide {ion 1955~ 1964 250 kg/yr
exchange regenerant)
PBr-605 (SPERT-1I) Reactor Building Rags with trichtoroethane, 1955-1964 Small
cleanup trichloroethylene, ethanol,
carbon tetrachloride
PBF~-620 (PBF) Demineralization Plant Sulfuric acid { ion exchange 1972-1978 1,300 kg/yr
regenerant)
1979-1984 1,200 kg/yr
1984- -
present
Sodium hydroxide (ion 1972-1978 1,500 kg/yr
excharige regenerant)
1979-1980 1,300 kg/yr
1984~ --
present
Gteanup of water in Spent ion exchange, 1972-
reactor vessel, canatl, resins--no regeneration present
and loop
Decontamination of TURCO 4502 {caustic plus 1984~ 8 kg/yr
sampling system potassium permanganate} present
TURCO 4521 {(oxalic acid) 1984~ 4 kg/yr
present
Waste hydraulic oil 1972- 150 L/yr

Equipment maintenance

present

_Treatment/Storaqe/Disposal

SPERT-! corrosive waste
seepage pit

SPERT-1 corrpsive waste
seepage pit

RWMG

PBF corrosive waste
injection well (PBF-302)

PBF evaporation pond
(PBF-733)

Neutralized prior to
release

PBF corrosive waste
injection wetl {PBF-302)

PBF evaporation pond
{PBF-733)

Neutralized prior to
retease

RWMC

IGPP

1CPP

CFA
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TABLL 3.7.1.

{continued}

Shop Location

Function

Waste Stream

PBE~62Y { PBF)

PBF-612 (SPERT-11}

PBF-609 (SPLRT-111)

PBF~609 {WLRF}

PBF-6%3 (SPERT-IV)

Pretreatment of
secondary coolant

Demineralization Plant

Demineralization Plant

WERF off-gas treatment

Demineralization Plant

Trivatent chromium
Trivalent chromium
Sutfuric acid {ion exchange

regengrant)

Sodium hydroxide (ion
exchange regenerant)

Sulfuric acid (ion exchange
regenarant}

sodium hydroxide {ion
exchange regenerant)

Fiyash containing cd, Cr,
Pb

Sujfuric acid {ion exchange
regenerant)

Sodium hydroxide (ion
exchange regenerant}

Estimated
Time Quantities
Frame {if known} Treatment/Storage/Disposal
1972-1978 17 kag/yr PBF corrosive waste
injection weli {PBF-302)
1979~1384 15 kg/yr PBF evaporation pond
{PBF-733)
1960~ 1364 ho kg/yr SPERT-1! leaching pond
1960-1964 7¢ kg/yr SPERT-1}t leaching pond
1958-1968 KOO kg/yr SPERT~1I11 small {eaching
pond
1958~1968 700 kg/yr SPERT-111 smatil {eaching
pond
1984~ 6 55-gal Stored outside of PBF-635
present drums
1961-1970 800 kg/yr SPERT-1V leaching pond
{PBF~758)
1961-1970 1,000 kg/yr SPERT-1V teaching pond

{ PBF-758)




Cleanup coperations were occasionally required in the reactor building
(PBF-605) that involved organic solvents such as trichlicroethane,
trichiorcethylene, and smaller amounts of ethanol and carbon
tetrachloride. However, according to former operators, these materials
were not released to the warm waste seepage pit, but applied by hand with
rags which were sent te the RWMC for burial,

3.7.2.1.2 PBFf~~The demineralization plant in PBF-620 consists of
two mixed-bed demineralizers that were regenerated after treating about
57,000 L (15,000 gal) each. Regeneration involved successive flushes with
sulfuric acid, sodium hydroxide, and about 3,000 gal of rinse water. These
corrosive sclutions were drained to a common 12,000 gal sump (PBF-731)
where they were neutralized by mixing. From 1972 to 1978, wastes
containing an average of 1,500 kg/yr of sodium hydroxide and 1,300 kg/yr of
sulfuric acid were pumped from the sump and discharged into the corrosive
waste injection well (PBF-302). Since 1979, these wastes have been sent to
average of 1,300 kg/yr of sodium hydroxide and 1,200 kg/yr of sulfuric
acid. The pH of the sump effiuent has been monitored prior to release
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the pH was not checked. However, since the method of disposal has not been

changed, it is 1ikely that previous reieases were also nonhazardous.

Other wastes generated in PBF-620 include disposable ion-exchange
resins that are used to maintain water purity in the reactor vessel, canal,
and experimental loop. These resins are sent to the RWMC for burial when
depleted. Also, waste TURCO solutions (TURCO 4521 and TURCO 4502) avre
generated about once a year since 1984 during decontamination of the
sampling system. These wastes are sent to ICPP for treatment, along with
the other hot wastes generated at PBF. Lastly, about 750 L (200 gal/yr} of
waste hydraulic oil have been generated during the maintenance of
mechanical equipment in PBF-620 and cther buildings. This waste 0il was
stored in 55-gal drums on a concrete pad just north of PBF-625 (see
Figure 3.7.3) and then transferred to CFA.

163



The raw water used in the secondary coolant system is pretreated in
the auxiliary builiding (PBF-624). In addition to the relatively minor
amounts of sulfuric acid used here to maintain the pH of the secondary
coolant between 7.0 and 8.0, corrosion inhibitors were also added that
contained hexavalent chromium. The chromate concentration was maintained
at about 15 to 20 ppm. The secondary coolant system was drained
periodically (2 to 4 times per year) and the amount of chromates disposec
at the PBF were recorded in the Industrial Waste Management Information
Service (IWMIS) reports. As with the discharge from the regeneration of
the demineralizers, the waste secondary coolant was released to the
corrosive waste injection well from 1972 to 1978 and then rerouted to the
evaporation pond until 1984, when PBF switched to a nonhazardous
phosphate-based corrosion inhibitor. The IWMIS reports indicate that, on
ihe average, 38 kg/yr of chromate ions (17 kg/yr trivaient chromium) were
discharged to the injection well and 33 kg/yr (15 kg/yr trivalent chromium)
to the evaporation pond. It should be noted that the chromium in the
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through it before being released.

The secondary coolant i

towers (PRF-720) o
reject heat transferred from the primary coolant. There is no blowdown
stream from PBF-720, but the water vapor released to the atmosphere from
the towers may contain low concentrations of chromium. Since 1979, cooling
tower evaporation losses have averaged about 3.4 x 106 L/yr from

PBF-720. However, since most of the chemical additives are expected to
remain in the water and since any releases are dissipated over an
unconfined area, no estimate has been made on the chemical loss via cooling

tower evaporation.

3.7.2.2 SPERT~II. A demineralization plant that consisted of a
zeolite softener and a mixed bed demineralizer was located in the SPERT-II
reactor building (PBF-612). Regeneration of the demineralizer was
necessary after processing 38,000 L (10,000 gal) of soft water and reguired
20 kg of sulfuric acid and 35 kg of sodium hydroxide. The resulting
corrosive sojutions were piped directly to the SPERT-II leach pond located
about 91 m (300 ft) south of the reactor building.
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Because the SPERT-II reactor primarily used heavy water as coolant, &
rough estimate of only two demineralizer regenerations per year has been
assumed. This number was confirmed by former operators at the SPERT-II
facility.

3.7.2.3 SPERT-~ITI. As with the other SPERT facilities, the SPERT-III
facility also had a demineralization plant to supply deionized water to the
reactor. The water treatment system was housed in PBF~609 and included a
zeolite softener and a mixed-bed demineralizer. The demineralizer had a
treatment capacity of 75,000 L (20,000 gal) between regenerations, which
required 40 kg of sulfuric acid and 70 kg of sodium hydroxide, The
successive acidic and caustic rinses were piped directly (no
neutratization) to the small corrosive waste leach pond 30 m (100 ft) north
of PBF-609.

According to former bperators, the demineralizer was regenerated about
ten times a year. However, it should be noted that this and, therefore,
the quantities given in Table 3.7.1 are only rough estimates.

5i ility has been used toc house the
WERF project. The principal wastes generated at WERF (bottom ash and slag)
are nonhazardous and sent to the RWMC for burial. However, the fliyash and
led as
hazardous waste because of their heavy metal content. Six 55-gal drums of
flyash have been generated to date and are being stored in a metal dumpster
within a restricted area north of PBF-635 until the radiocactive mixed waste
storage facility is availabie at SPERT-IV. Liguid wastes are not generated

by WERF and bocth SPERT-III leach ponds have been backfilled and seeded.

3.7.2.4 SPERT-IV. The SPERT-IV demineralization plant, located in
PBF-613, consisted of a zealite softener and two mixed-bed demineralizers.
Corrosive wastes produced during regeneration of the demineralizers were
directed to the SPERT-IV leach pond (PBF-758) located about 270 ft south of
the reactor building (PBF-613). No attempt was made to neutralize these
solutions prior to release.
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The two demineralizers had a combined capacity of 114,000 L
(30,000 gal) per regeneration. A total of 80 kg of suifuric acid and
100 kg of sodium hydroxide was reguired to regenerate the ion exchange
resins in both units. Assuming that regeneration was done, on the average,
ten times a year the guantities given in Table 3.7.1 were obtained. Once
again, it should be noted that these numbers are only rough estimates.

3.7.2.5 PBF Area Fuels/Petroleum Management. Table 3.7.2 provides an
inventory of the fuel/petroleum storage tanks within the overall FBF area.

Bulk fuels used at PBF are limited to No. 2 diesel fuel for generators,
No. 2 fuel oil for boilers, and one currently used tank for gasoline. All
tanks are buried cutside and are refilled by tank truck.

The maintenance of mechanical eguipment within the PBF area generates
relatively small quantities of waste hydraulic oil. This waste 01l is
accumulated in drums wnich are stored on a concrete pad just north of

PBF-625. From there they are transferred to the CFA for uitimate recycling
by an off-site vendor.
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interviews, and site visits were used to obtaim information on any
significant spills occurring within the overall PBF area. The findings are

summarized below.

In January 1983, 10 square inches of cadmium-plated metal was
processed along with 1,300 1b of stainless steel in the WERF melter in
PBF-609. Exposure to cadmium vapor and dust was found to be minimal and
new procedures were instituted to screen cut similar metals from feeds
going to the melter in future cperations.

3.7.3 PBF Area Waste Disposal Sites

Areas or sites within the overall PBF area at which hazardous and/or
radiocactive wastes may have been released are discussed in this section.
Those sites which were found to be connected with hazardous waste disposal
are summarized in Table 3.7.3.
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3.7.2. PBF AREA FUEL/PETROLEUM STORAGE TANKS

Max i mumn Underground (U},
Capacity gutside (0O},
Location 0il_Type {g) Inside {1} Level Check IMMS # Responsibility Comments
Contro! Area:
PBF-7h2 No. 2 fuel oil &, 000 U, 0 Automatic refitl - Plant Services ~—
PBF-T7L0 No, 2 fuel oil 2,000 U, 0 Automatic refill - Plant Services -
PBF-737 No. 2 fuel oil 2,000 u, 0 Automatic refill - Plant Services ~-
PBF-T41 Diesel No. 2 500 U, 0 Automatic refil! - Plant Services -
PBF=-T743 No. 2 fuel oil 2,000 U, 0 Automatic refilt -- Plant Services -
Reactor Area:
-- - - U, 0 Dipstick - -— Abandoned-east
: side of PBF~605;
pumped dry
PBF=722 No. 2 fuel oil 10,000 u, o Automatic refill - Plant Services -
PBF-721 Gasoiine 265 U, o ) -- -- -- -
PBF-719 Diesel No. 2 5, 000 U, o Automatic refill - Plant Services -—
= SPERT-11:
o
3 .
PBF-752 No. 2 fuel oit 6,000 U, o Dipstick -~ Plant Services -
- Gasoline - u, 0 - - - Abandaoned;
pumped dry
SPERT-1HI1;
PBF-709 No., 2 Fuel oil 3,000 u, ¢ Dipstick ~e - -
SPERT-1V:

PBF-716 No. 2 fuel oil 2,000 v, ¢ Automatic refill - Plant Services -




TABLE 3.7.3. PBF AREA HAZARDOUS WASTE DISPOSAL SITES

Period of
Site Site Name Operatian
PBF-750  SPERT-[ corrosive 1955-1964
waste seepage pil
FBF-302  PBF corrostve waste 1972-1978
infection weli
PBF-733  PBF evaporation 1979-present
pand
.- SPERE-I1 leach 1960-1964
pond 197 7-present
- SPERT-{1E smatbi 19581968
Tpach pand
PBF-754  SPERT-1¥ 1951-1370
leach pond

Siie
(L]

B4

R/A

2,400

2,500

8

1750

Suspected Types
! o?cﬁ'as:e’sm

Estimated

ant it
g‘# Has t-gs

Method of Operation

Sulfurfc acid
Sodium kydeoxids

Sulfuric acid?
Sodiym hydyrox tde?
Trivajent chromfum

Sulfyric acidd
Sodium hydroxided
Trivalent chromium

Sulfuric acid
Sodium hydeox ide

Sulfuric acid
Sodisa hydeoxide

Sulfuric acid
Sodfum hydroxida

1,350 kq
2,250 kg

9,10¢ kq
10,500 kg
HYI ¥g

7,200 kg
7,800 kg
30 kq

200 kq
350 kg

8,000 kg
10,000 %gq

Discharge to open,
unitned seepage pit

{fscharqed to comson
sump then to shallow
fnfection well

Bischarged to common
sump then to
hypalon-Tined nond

Discharqed to oven,
untined pond

Discharged to open,
unlined pond

Discharged to epen,
unlired pond

a, fhese materials facids and bases) were at least partizliy neutralized prior to release.

Clogure Status

Gealogical Satting

Surface Brainage

Ey
Paoten

1420l
a

tial

t_and
Problems

Has not been used
since 1964

Closed--well
nluqged

Active- -Qischarce

of hazardous chemicals
ellminated in late 1924

Active--Has recetved
only nonradicactive,
raw cooling water
tince 1977

Closed-backFilled
and seeded

Active--Has received
anly “clean” water
and minor amounts of
radioactive water
since 1979

Snave River Plain
Aguifer is about
139 nm helow surface
which 15 generaily
level. Subsurface
consists of alter-
nating layers of
baselt and silt.

Same

Same

Sama

Same

No specifie action
taken to exclude
surface drainace
from reaching pit

¥ell head is
beseath paved road
excleding surfuice
fratnage

Pond has bermed
sides that exclude
surface dralnage

Pond 15 slightly
barmed Bhut may
not exciude
surface drainage

Area is now flat
with no provision
to exclude surface
drainage.

Pand 1s bermed
atong 1/2 of 1%
perimater and may
not exclude all
surface drainage

Rome

Homne

Hone

Hnne

Nane

Kone




The groundwater beneath the PBF area has been perijodically analyzed by
the USGS. Samples have been taken from the production well near the PBF

Control Area since 1956. To date, there has been no evidence of any

.
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3.7.3.1.1 Descripticn--The SPERT-I corrosive waste seepage pit
bout 15 m (Rﬂ ft ) south of the terminal building (DRFmﬁﬂd\ T+

is iocated a
is roughly circular in shape with a 9 m (30 ft) diameter at the top and a
depth of about 5 m (15 ft). The regional groundwater level is about 139 m
(455 ft) below the surface.

3.7.3.1.2 Wastes Received--The SPERT-1 corrosive waste seepage

pit was used to dispose of nonradiocactive, chemical liquid wastes from the
water treatment equipment in PBF-604. These wastes included salt sclutions
produced during the regeneration of a zeolite softener and acidic and
caustic solutions produced during the regeneration of a mixed-bed
demineralizer. The guantities of sulfuric acid and sodium hydroxide
discharged to the pit in Table 3.7.3 were determined by assuming that an
average of ten demineralizer regenerations were required per year during

the nine-year SPERT-I operating period,

3.7.3.2 SPERT-I Warm-Waste Seepage Pit.

3.7.3.2.1 Description--The SPERT-I warm-waste seepage pit was
located about 12 m (40 ft) north of the pit building (PBF-605). The pit
basin was approximately 14 m (45 ft) by 5 m {15 ft) and was surrounded by
an earthen dike varying from 0.6 (2 ft) to 2 m (& ft) in height. It was
D&D'd by EGAG in September 1984, at which time the top 0.8 m (2.5 ft) of
contaminated soil from the pit was removed, along with the underground
waste line, and sent to the RWMC. This was followed by backfilling of the

seepage pit with radiologically cizan soi) and seeding with grass.
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3.7.3.2.2 Wastes Received--The SPERT~I warm waste seepage pit

was designed to receive the low-level waste water pumped from the sump pit
in PBF-605. Under normal operating conditions the activity of this waste
cooling water was well below the upper 1imit for direct, surface disposal.
Past reports indicate that even during the SPERT-I destructive test series,
the activity was low enough tc be discharged directly to the seepage pit.
However, a detailed characterization of the pit in 1982 revealed that minor
releases of fission products had occurred. The D&D radiological survey
showed a maximum surface activity of 196 cpm, compared to a background
reading of 72 cpm. The principal contaminants were Cs-137, U-234, and
U-238. Upon completion of the D&D operations, described briefly in the
preceding section, a maximum surface activity of 76 cpm was obtained.

3.7.3.3 PBF Warm-Waste Injection Well (PBF-301).

3.7.3.3.1 Description--The PBF warm-waste injection well,
Tocated 25 m (83 ft) south of the PBF reactor building (PBF-620), was
drilled in 1969. It is a dry well with a 25.4 cm (10 in.) diameter and &
depth of 34 m (11C ft), ending in a natural sump of rock, gravel, and
sand. Steel casing extends to the bottom of the well and is perforated
between the 22 m (72 ft) and 32 m (105 ft) levels. The depth to the
ground-water is 139 m (455 ft). In the summer of 1984 the well was seaied
and capped.

3,7.3.3.2 Wastes Received--The warm~waste injection w

ell
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warm-waste sump in PBF-620 from 1973 to 1980. When the radivactivity level
in the sump was above the specified level for disposal to the well, the

ligquid was transferred to the hot~waste stora

ge tanks and ultimately to the
ICPP. In addition to the low-activity fluids collected from various floor
and equipment drains throughout PBF-620, the injection well was alsc used

to dispose of uncontaminated, raw water used by the utility cooling system

for cocling plant equipment.
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3.7.3.4 PBF Corrosive-Waste Injection Well (PBF-302).

3.7.3.4.1 Description--The PBF corrosive-waste injection well
was drilted in 1969 in an area 34 m (110 ft) east of the reactor building
and about 55 m (180 ft) northeast of the warm-waste injecticn well
(PBF-301). It is 10.2 cm (4 in.) in diameter and 35 m (115 ft) deep.
Discharge to the well ceased in mid-1979, and the well was subsequently
plugged.

3.7.3.4.2 MWastes Received~-The PBF corrosive-waste injection

well was used from about 1972 through December 1978 1o dispose of
uncontaminated chemical wastes. Liguid wastes dispesed of here originated
from the regeneration of demineralizers and the draining of the secondary
coolant system. Beginning in January 1979, these wastes were rerouted to
the PBF evaporation pond.

During the seven years that the corrosive-waste injection well was
6 . .
used, an average of 1.1 x 10" L/y of chemical wastewater were discharged
to it. The hazardous constituents which were contained in this waste

and sodium hydroxide solutions released to PBF-302 were prcbably
nonhazardous. This is due largely teo the fact that the acidic and caustic

streams were drained to a common sump and largely neutralized prior to
discharge intc the well. The wastewater from the secondary coolant system
was also shunted through this sump and would have further diluted the
corrosive solutions from demineralizer regeneration. However, since the pH
of the sump effluent pumped to the well was not measured, the regenerant
solutions have been included as hazardous wastes.

3.7.3.5 PBF Evaporation Pond (PBF-733).

3.7.3.5.1 Description--The PBF evaporation pond was constructed
in 1978 about 85 m (280 ft) east of the reactor building. The pond was
formed from dirt bermed to 1.4 m (4.5 ft} in height with dimensicons of
43 x 43 m (140 x 140 ft) at the bottom and 52 x 52 m (170 x 170 ft) at the
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top. The bottom and sides are layered with 22.9 cm (9 in.) and 7.6 cm

(3 in.) of sand, respectively. A 0.08 c¢cm (0.03 in.) thick Hypalon lining
is in place over the sand. Depth to the Snake River Plain Aquifer is about
139 m (455 ft).

3.7.3.5.2 Mastes Received--The PBF evaporation pond has been

receiving the plant's corrosive and chemical wastes, formerly sent to the
injection well (PBF-302), since January of 1979. These include the
chromium=-containing water drained from the secondary coolant system and the
sulfuric acid and sodium hydroxide solutions produced during the
regeneration of the demineralizers. As discussed in Section 3.7.3.4, the
two streams are routed to the corrosive waste sump and then to the
evaporation pond. The combined regenerant solution has once again been
Tisted as a hazardous waste, even though its pH was probably ciose to

neutral,

chemical
to the evaporation pond had been eliminated, as shown in Table 3.7.3. This
was accomplished by switching from the chromate-based corrosion inhibitor
to a phosphate-based system in the secondary coolant system. Procedures
were also instituted tc monitor the pH of the sump effluent, which was
found to vary between 6.5 and 7.0. Prior to these changes (1979 to 1984),
the average annual discharge of hazardous waste water to the PBF

evaporation pond was 1.4 x 106 L/yr.

3.7.3.6 SPERT-II Leach Pond.

3.7.3.6.1 Description--The SPERT-II leach pond is located about
91 m (300 ft) south of the reactor buiiding (PBF-612). It §s roughly 61 m
(200 ft) by 46 m (150 ft) and about 1 m (3 ft) below the surrounding area.
The depth to the Snake River Plain Aguifer is about 139 m (455 ft).

3.7.3.6.2 Wastes Received--The SPERT-II leach pond was designed
to receive both the chemical wastes from the demineralization plant and the

lTow-leve! radiocactive waste drained from the reactor. The hazardous
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chemical wastes discharged to the pond consisted of sulfuric acid and
sodium hydroxide solutions produced during the regeneration of the
mixed-bed demineralizer. However, since the SPERT-II reactor primarily
used heavy water as coolant, which was purified and reused, its
demineralized (1ight) water requirements were assumed to be much smaller
than those of the other SPERT reactors.

Under normal operating conditions the only radiocactive waste dispcsed
to the pond was the primary coolant water drained from the reactor to
maintain water purity. As previously mentioned, this occurred only when
light water was used and, therefore, the discharge of contaminated liquid
waste to the pond should alsc have been fairly small.

This has been verified by D&D characterizations of the pond in 1982
and 1985. In both radiological surveys the pond was found to be
uncontaminated with a surface activity comparable to background.

The only waste currently being released tc the pond is clean cooling
water used for the air compressor in the PBF maintenance shop, now located
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hazardous wastes have been released by the maintenance shop. An analysis
for toxic contaminants in & soil sample from the pond was conducted in 1983
and revealed that the soil would not be classified as hazardous on the

basis of EP (Extraction Procedure) toxicity. The results of the analysis
are presented in Table 3.7.4.

3.7.3.7 SPERT-III Small leach Pond.

3.7.3.7.1 Description=~The SPERT~III small leach pond was
Tocated 30 m (100 ft) north of the reactor building (PBF-609) and consisted
of a 8 x 9 m (30 x 30 ft) gravel pit about 0.6 m (2 ft) below the
surrounding area. An underground vitrified clay pipe was used to drain the
effluent from the water treatment system. The pond was 139 m (455 ft)
above the ground water level.
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TABLE 3.7.4.

SUMMARY OF TOXIC CONTAMINANT CONCENTRATIONS IN SPERT-II

LEACH POND
EP Toxicity
Concentration Equivalent 1 Maximum

in sofl Concentration Concentration
Contaminant {mg/kg} {(mg/1) (mg/1)
Arsenic 2.9 0.145 5.0
Cadmium 1.2 0.06 1.0
Chromium 7.0 0.35 5.0
Lead 32 1.6 5.0
Mercury 0.71 0.0355 0.2
Selenium <G.2 <0.0073 1.6
Silver <2 <0.1 5.0
Endrin <0.006 <0.0003 0.02
Lindane <0.0086 <0.003 0.4
Toxaphene <0.06 <0.003 0.5
Notes
1. Soil concentration times 0.05 gives the maximum concentration (mg/1),

if all the contaminant present were to pass into solution during the
EP toxicity test.

2. Analysis conducted in Octcber, 1983.

q
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In 1982, a D&D characterization of the pond was performed. The
radiological survey revealed the pond to be uncontaminated and it was then
backfilled and seeded with native grasses.

3.7.3.7.2 Wastes Recejved--The SPERT-III small leach pond was
used to dispose of nonradioactive, chemical liquid wastes from the

demineralization plant in PBF-609. Primarily, these wastes consisted of
sulfuric acid and sodium hydroxide solutions produced during the
regeneration of a mixed-bed demineralizer. 3Salt solutions were also
discharged here from regeneration of the zeolite softener.

Since the deactivation of the SPERT-III reactor in 1968, there is no
evidence of the pond being used for disposal purposes.

3.7.3.8 SPERT-III Large leach Pond.

2?2 7T 2 9 1 mn wm A 2 o

3.7.3.8.1 Description=- E arge leach pond was
located about 122 m (400 ft) southeast of the reactor building (PBF-609).
The base of the pond was approximately 15 m (50 ft) by 20 m (65 ft) and was
about 2.4 m (8 ft) below the surrounding area. An 8-in. carbon steel

discharge line ran undergrcund from the sump pit in PBF-609 to the pond.

In 1982, a characterization of the pond revealed it to be lightly
contaminated. Soil samples were found to contain 18 pCi/g of Cs-137,
compared to 0.94 pCi/g of Cs-137 for INEL background, and C.075 pCi/g of
U-235 (versus 0.05 for background). D&D operations, completed in November
1883, involved backfilling the pond with radiologically ciean soil and
seeding with grass. This reduced the surface activity from a pre-D&D
maximum reading of 112 cpm to a maximum of 68 cpm.

3.7.3.8.2 Wastes Received--Under normal operating conditions the

only radioactive waste discharged to the pond was the primary coolant water
drained from the system to maintain water purity. The activity of this

waste water was primarily due to the presence of corrosien an/or erosion
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products in the water and was usually low enough to permit discharge
directly to the pond. A 30,000 L (8,000 gal) hot waste storage tank was
avaiiable for the coilection of highly contaminated waste water but,
according to former operators, it was seldom used. Since a separate leach
pond was used to dispose of chemical wastes, it is unlikely that any

hazardous wastes were discharged to the SPERT-II] large leach pond.

3.7.3.9 SPERT-IV Leach Pond (PBF-758).

3.7.3.9.1 Description--Located about 82 m (270 ft) south of the
reacter building (PBF-613), the SPERT-IV Teach pond is approximately 46 m
(150 ft) by 38 m (125 fi) and about 1.5 m (5 ft) below the surrounding
area. A 0.6 m (2 ft) high berm of rocks is in place along about one~haif

ra
1

of the pond perimeter. The regiona}l groundwater Jevel is about 139 m
(455 ft) below the surface.
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to receive both the chemical wastes from the demineralization plant and the
Tow-level radiocactive waste drained from the reactor. The chemical wastes

produced during the regeneration of the demineralizers (sulfuric acid and
sodium hydroxide solutions) were directed tc the pond by gravity flow.
Table 3.7.3 shows the total quantities of acid and caustic entering the
pond that were obtained by assuming that each of the two mixed bed

demineralizers were regenerated ten times per year.

Contaminated (radioactive) waste water was flushed into the sump pit
in PBF-613. The sump pump discharge line was monitored and when the
effluent's radioactive isotope content was more than 50 cpm above
background, the waste was piped to a 231,000 L (61,000 gal) hot waste
hold-up tank. However, according to former operators, the activity of the
waste water was usually low enough to permit discharge directily to the
pond. A recently completed (August 1985) radiological survey has shown the
surface activity of the poend to be comparable tc background readings.

176



Since the reactor building underwent D&D in February of 1979, it has
housed various limited-scale research projects such as waste forms
research, plate fuel testing, heat treatment furnace studies and the Three
Mile Island core drilling tests. Some of these projects discharged minor
amounts of warm waste to the SPERT-IV leach pond, but records doc not show
any releases of significance. However, in 1982 about 59,000 L (16,000 gal)
of contaminated water drained from the PBF primary ccolant system were
disposec of here when the ICPP could not treat it. The soil contaminated
by this discharge was removed and sent to the RWMC.

In 1983, & soil sample from the pond was analyzed for toxic
contaminants. The results are presented in Table 3.7.5, which shows that
the primary contaminants were chromium and lead. The second column of this
table gives the maximum possible concentration obtainable during an EP
toxicity test of the soil. Comparing these values to the specified limits
for EP toxic wastes, given in column three, reveals that the soil wouid not

be classified as hazardous.
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TABLE 3.7.5. SUMMARY OF TOXIC CONTAMINANT CONCENTRATIONS IN SPERT-IV POND

EP Toxicity

Concentration tquivalent 1 Maximum
in soil Concentration Concentration

Contaminant {(mg/kg) (mg/1) (mg/1)
Arsenic <0.5 <0.025 5.0
Cadmium <0.5 <0.025 1.0
Chromium 5.3 0.265 5.0
Lead 13 0.65 5.0
Mercury <0.05 <0.0025 0.2
Selenium <g.2 <0.01 1.0
Silver <2 <0.1 5.0
Endrin <0.003 <0.0002 0.02
Lindane <D.003 <0.0002 0.4
Toxaphene <0.03 <(.0015 0.5
Notes
1.  Soil concentiration times 0.05 gives the maximum concentration (mg/1),

if all the contaminant present were tc pass into solution during the
EP toxicity test.

2. Analysis conducted in October, 1983.
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3.8 Experimental Organic Cooled Reactor (EOCR) Past Activity Review

3.8.1 EOCR Area Description

The Experimental Organic Cooled Reactor {EOCR) Facility is located
approximately 2.5 miles east of the Central Facilities Area. The EOCR
project was terminated shortly before completion of construction in
September 1962. Because the prcject was terminated before starting the
reactor, no radioactive contamination occurred; therefore, most equipment

has been removed for use elsewhere.

The EOCR was designed and built to advance the Organic Reactor
program, which addressed coolant and fuel element technology for advanced
organic concepts. The Site operating contractor at the time was Phillips
Petroleum Company. The reactor was designed to operate at power levels up
to 70 MW. Complex cooling systems were built to circulate and cocl a

paraffin-like organic substance, which in turn cooled the reactor.

During the construction period, operati personnel continued to work
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operating manuals and by performing plant system tests. Prior to the

project termination, work was in progress on the following

systems: Pressurized cooling water system

steam svstoms
iy Fewhl, >Lballl sysLelis

, plant and
instrument air systems, reactor complex cooling systems, reactor
instrumentation, health physics, and radiation monitoring instruments and
process instruments. The systems listed (and some additional ones) were

completed as part of the EOCR decommissioning.

In 1978-1979, the office portions were used during the demolition of
the Organic Moderated Reactor Experiment (OMRE) Facility, which was
directiy to the south. Singce 1978, the facility has been used only for
material storage, security force practice maneuvers, occasional explosives
testing, and for PBF fuel rod drive.
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3.8.1.1 Waste Disposal System Description. Waste disposal included
sump discharge, process waste, and sanitary waste. Agueous waste from the

reactor area, canal, and all drains (except those in the laboratory floors,
boiler room floors, and utility floors) flowed by gravity to a 5,000-gal
concrete sump iocated below the basement, as shown in Figures 3.8.1 through
3.8.3. Two sump pumps, with a capacity of 250 gpm each, pumped the aqueous
waste from the building sump to an aqueous leaching well. The agueous
waste system provided for separate disposal for the acids and caustics
resulting from demineralizer regeneration.

The sanitary drain system included collection of discharge from
restrooms in a percolation pond.

3.8.2 EOCR Wastes Generated by Activity

According to one source, for a period of two years prior to the
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periodically with sulfuric acid and sodium hydroxide. This effiuent was

1
discharged to a nearby leaching pond, as shown in Figure 3.8.4. Between

the regular regenerations with sulfuric acid, the beds were also
regenerated with zeotite. This was done fo provide analytical data for OMRE.

Because the steam system was tested as part of the preparations for
plant performance, the beoilers were used continually. As a result, the
boilers were blown down occasicnally and the blowdown contained phosphates

and sulfates; these waste streams were also discharged to the leaching pond.

2.8.2.1 Waste Generated by EOCR After Shutdown. From 1965 tc 1966,
PBF conducted some control and transient rod driven tests at EOCR. These

tests provided information concerning the engineering performance of the

machinery; therefore, no fuels were involved.
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Figure 3.8.4,
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According to the present Deputy of the National Oceanographic,
Atmospheric and Administration (NOAA), that organization used part of the
EOCR Building for storage from 18976 to 1984. This inventory inciuded
wires, equipment, rubber tires, and air sampiers. All these materials were
removed prior to occupahcy by the current occupant, the Special Response
Team.

3.8.2.1.1 Nitrate Resin Reactivity Test--This test was conducted

in September of 1983. Its purpose was to determine the explosive
characteristics of nitrates in ion-exchange resins. The tests invelved the
use of 10 gallons of nitric acid and 10 gallons of resins. This test took
place approximately 100 yards from the EQCR.

3.8.2.1.2 SWEPP Drum Tests--During the period from July 24 to
August 11, 1982, two tests were conducted with simulated sludge and two

tests with combustible waste. The purpose of these tests was to provide
step~by-step instructions for conducting explosive tests of
hydrogen-oxygen-nitrogen mixtures contained within simulated radioactive
waste packages. The simulated sludge consisted of diatomaceous earth
moistened with water. The combustible waste consisted of miscellaneous
dumpster debris. The percentage of hydrogen in the drums ranged from 11 to
30%.

3.8.3 EOQOCR Disposal Sites

EOCR building 610 is currently used as a storage area for miner
amounts of hazardous materials. The materials known to have been stored
there as of November 1984 were: two ft3 of mercury-contazining material
{i.e. thermometers), 2 1bs of picric acid, 20 grams of Dipicrylamine,
magnesium rods and powder, fired zirconjum turnings, and resins. As of the
date of this report, most of these materials have been removed and no
others are scheduled to be stored here.

Table 3.8.]1 summarizes the total waste generated at EQOCR from the time

of canstruction to present.

a
o
(53]



981

TABLE 3.8.1. HAZARDOUS WASTE FROM EOCR

Facility Haste Stream
Reactor Building H;S04
#601 NaGH
Outside Nitric Acid
EOCR Resins
EOCR-601 Mercury waste

Magnesium rods & powder

Estimated Treatment/Storage
Time Frame Quantities Disposal
1960-62 908 L /jyr Disposed of in diluted
1363 L/yr form to leaching pond
1983 37.8 L/yr 100 yards away from
37.8 Lfyr Reactor Building
1980-present 0.0464 m3  Stored in EOCR-610
20 1bs Stored in EOCR-610




3.9 DOrganic Moderated Reactor Experiment {OMRE) Past Activity Review

3.8.1 OMRE Facility Description

The Organic Moderated Reactor Experiment (OMRE) was built by Atomics
International at the Reactor Testing Station. Construction was compieted
in May 1957, with fuel) loading in September of that same year. It
continued in operation until shutdown of the reactor in 1963.

The OMRE faci]iLy consisted of the reactor control building, water
tank, pump house, leaching pond storage area, and drum tank vault area.
Figure 3.9.1 shows specific locations. Within these facilities, three
types of circulation were used: The coolant system circuiated
9,200 gai/min of coolant from the reactor to an air-blast heat exchanger
with a nitrogen blanket; the auxiliary cooling system removed heat from the
reacter core during shutdown (a water spray cooler and filtering equipment

T
F

Lo e
woro L

=H

~
L%

nnlv aenarated by an oraganic coolant
ower supply g by an organic coolant.

n
provided a basis for the study of three system variables:

1. A study of coolant decomposition rates at various boiler {(high
boiler) concentrations in the coolant

Z. A study of the effect of bulk coolant temperature on coolant
decomposition rate

3. A study of heat transfer surface characteristics with increasing

fuel plate surface temperature.
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The purification system removed damazged hydrocarbon from the main
cooiant system and consisted of a distillation unit, adsorption on a bed of
Attapulgus clay and a filtration unit, through which impurities were
removed from high boiling compounds as waste for storage.

3.9.2 OMRE Wastes Generated by Activity

The organic coolants used were a mixture of organic molecuies called
polyphenyls, which consisted of diphenyls and terphenyls. The Santowax
(OMRE coclant) consisted of a low-melting mixture of diphenyl and three
terphenyls.

Potyphenyls, 1ike organic materials in general, tend to decompose when
subjected to heat or ienizing radiation. 1In both instances, most of the
decomposition products recombine to form moiecules larger than the original
polyphenyls. Up to a point, this change in composition improves the

aaaaaa P | Y hY | P,

cooiant prope

ower melting point, lower decomposition rate);
OMRE reactors were designed to run with Santowax R containing about 30%

decomposition products (high boilers).

3.9.2.1 Gaseous Wastes. In the reactor vessei, a continuous purge of

nitrogen over the surface of the coolant prevented buildup of hydrogen and
1ight hydrocarbon gases {whicn are formed during decompositions of the

coclant under irradiation) and swept these gases to the exhaust stack.

Table 3.9.1 represents a typical analysis of the gaseous decomposition
products formed during reactor operation.

3.9.2.2 Liquids and Solids. Figure 3.9.2 is a schematic flow diagram

of OMRE. Note that the waste is generated by the purification system;
therefore, this system will be analyzed in more detail.
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TABLE 3.9.1. TYPICAL DECOMPOSITION GASES

Compound

Hydrogen

Methane

Ethane and ethane
Propane and propane

Butane and butane

Vol %
62.8
10.5
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The purification system removed a small batch of damaged hydrocarbon
from the main cecolant stream each day, purified it, and returned the
purified material (with additional fresh makeup) to the reactor coolant
system. The waste was rejected to storage.

A small number of low boilers (compounds with boiling points in the
range of 80-254°C) were isclated and identified. The most important of
these were benzene, toluene, ethylbenzene, p-ethyltoluene, m- and p-xylene,
n-propylbenzene and indanes. Traces of at least 14 others have been
detected. Table 3.9.2 gives a summary of the low-boiler contents of the

OMRE coolant.

A minimum of 13 intermedia s (compounds with boiling points in
the range of 254-383°() were detected in the OMRE coolant. Four of these

compounds have been identified: 3-methyl-biphenyl, flourene, phenanthrene,
and 9-fluorenone. The others were of too low concentrations to be of

consequence, Tahla 2. G 3 a
IIIIIIIIIIII LI =Y S LA AN 5

boilers in the OMRE coolant from Core II.

The high-boiler fraction of the decomposition product was found to be
a very complex chemical system. Clear-cut separation of individuat
components was extremely difficult. Only 75% of the high-boilers have been
identified in the OMRE cooliant sample. See Table 3.9.4 for a sample
content of high-boiiers from OMRE.

Finally, Table 3.9.5 summarizes all four groups of decomposition
product in the order of their volatility.

3.92.2.3 Radiocactive Waste Generated by OMRE. The radioactivity of
the OMRE coclant came mostly from the activation of impurities either

eriginally present in the coolant or from those introduced into the coclant
in the form of rust, welding slag, and metal filings from the OMRE piping
vessels. A major part of these impurities was in a less volatiie form than
was the OMRE coolant itseif and was therefore remecved with the waste from
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TABLE 3.9.2. SUMMARY OF LOW-BOILER CONTENT OF OMRE COOLANT

Low Boilers

Concentration

[ A= R PP § e

Toluene
Ethylbenzene
Other Tow boilers

Total low boilers

(wt %)
Core 1 Core 1

Range Average Range Average
0.003-0.154 0.089 0.006-0.134 0.056
0.004-0.154 0.112 0.006-0.125 0.073
0.005-0.176 0.129 0.007~0.099 0.066

0.02-0.57 0.41 0.05-0.70 0.32

0.03-0.98 C.74 0.09-0.95 0.52
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TABLE 3.9.3.

MAJOR INTERMEDIATE BOILERS IN OMRE CORE II COOLANT SAMPLES

Intermediate Boiler

{wt %)
Cumulative HB

Sample Exposure Content  3-Methyl- Phanan- Total

Date (Mwd) {wt %) biphenyl Fiuorene threne (wt %)
6-1-59 0 0.9 0.26 0.41 1.69 2.36
6-18-59 27 8.6 0.26 0.46 0.84 1.56
11-12-59 496 29.2 0.27 0.47 0.61 1.35
1-7-60 747 31.1 0.30 0.62 0.57 1.49
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TABLE 3.9.4.

TYPICAL COMPOSITION OF OMRE HIGH BOILERS

Substituted polyphenyls Wt %
Alkylierphenyls 0.5
Quaterphenyls 8.6
Alkylquaterphenyls 1.3
Quinguephenyls 16.8
Alkylquinguephenyls 1.5
Hexaphenyls 25.8
Alkylhexaphenyls 1.1
Heptaphenyls 1.8
Alkylheptaphenyls 0.1
Octaphenyts _0.8

Totals 58.1

Substituted triphenylenes Wt %
Triphenylena 9.1
Alkyltriphenylenes 1.3
Phenyltriphenylenes 0.8
Alkylphenyltriphenylenes 1.1
Diphenyltriphenyienes 1.5
Alkyldiphenyltriphenylenes 1.4
Triphenyltriphenylenes 2.5
Altkyltriphenyltriphenylenes 0.8
Tetraphenyliriphenylenes 0.1

18.6
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TABLE 3.9.5.

DECOMPOSITION PRODUCTS OF OMRE COOLANT

Boiling Range

Approximate Yield

Group (°C) (wt %) Types of Compounds

Gases -259 to 80 1 Hydrogen, alkanes,
atkanes, and alkynes
to C6

Low ooilers 80 to 254 -2 Aromatics and alkylarc-
matics

Intermediate 254 to 383 5-10 Alkylaromatics and

boilers alkylpoiyphenyls

High boilers >383 85-90 Aromatics and alkylaro-

matics, including poly-
phenyls and fused ring
types
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the purification system, which acted as a decontaminating unit. The most

important of the activities observed were Mn54, Mn56, Fe59, Coso,
Se75, 535, and P32. During normal operation, the specific activity

of the coolant was approximately 0.1uC/cm3 at a power level of 6.0 MW.

Cleanup of the OMRE coolant and coolant system proceeded in parallel
with removal of the first core. The coolant was distiiled in the
purification system for reuse with the second core loading. The vessel
and piping were flushed with a solvent (xylene) to loosen any particulate
matter from the walls and carry this particulate matter to a temporarily
installed filtering system.

3.9.3 OMRE Shutdown

The reactor was shut down on April 3, 1963 at the completion of
CORE III operations. Deactivation steps were begun shortly thereafter
under OMRE Maintenance and Operational Development. By the end of fiscal
year 1963, all 32 fuel elements had been removed from the reactor vessel,

3.9.3.1 Organic Coolant. The organic coolant drained from the

system was drummed out and stored on site, along with the coolant and high
boilers loaded out previously . These contaminated items were shifted to

Ll MOTE bLoonf -1 o "o
e NRlo DUTid!l groudnd. Uu

ing tha
]

shipped to AECL in Canada, and 50
Nuclear in Spain. These drums were identified by drum number, color-coded,

period, 43 drums of

]

T
b were shipped to the Juenta de Energia

and arnunad hy rontant A +tntanl EQE Avime wavoa removad fram +tho cita aftan
ang groupel DY conient. A LOTaT TID Arums wers removeld TrOom Tng Liie aTLey

shutdown.

Following the shipment of the last two fuel elements, the fuel-washing
system was deactivated, drained, and secured. A1l contaminated fluids and
surface area decontamination were discarded. The water system and storage
tank were drained and all water pumps shutdown. Propane, nitrogen, carbon
dioxide, xylene, gasoline, and other industrial liquids and gases were
removed from the site.
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3.9.3.1 OMRE Leaching Pond Characterization. OMRE was decommissioned
during FY-78 and 79. As part of the D&D plan, it was necessary to
characterize the OMRE leaching pond.

The OMRE pond is approximately 8 m wide by 22 m long with a slope to
the pond base. The base of the pond is approximately 5 m wide by 15 m
long. The depth of the soil to basalt in the base varies from 30 cm at the
east end to 46 cm at the west end.

The amount of effluent discharged to the pond during the operation of
the reactor is 1isted in Table 3.9.6. The orgaric effluent which is
mentioned in Table 3.9.6, is definftely xylene, with possible dissolved
Jow-boilers and intermediate-boilers from the reactor residue after
purification. This tabie specifies the radiocactivity of the pond, aiong
with identified nuciides. There are no records for the initial operation
period between 1957 and 1956.

3.9.4 O0OMRE Spills and Accidents

0On Dacember 20 1A% a Fivoe nrecuvwad at the avaandie roanlant mabason
vnouegemaer g, JFCU, 4 TIrs eCccuryad 8t The organic CCLANT mMaseup

tanks located on the north side of the maintenance shop section of the OMRE
control building.

There were two tanks, one with a capacity of 500 galions, the other
1500 gailons. The design pressure of the tanks was listed as 400 psi.
Both tanks were heated to a temperature of between 300 and 350°F in order
to keep the organic coolant in a liguid state. Normal heating was
accomplished by induction heating of coils in the tank shell and related
piping. Suppiementary heat was occasicnally provided by resistance heaters
on the bottoms of the tanks.

Due to extensive damage to the wiring and related tank equipment, it

was difficult to establish the exact cause or source of ignition. However,
it is believed that a short circuit in the induction heating wire was the
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TABLE 3.9.6. OMRE LEACH POND RADIOACTIVE INVENTORY

a b o d
1959 1960 1961 1962 1963 TOTAL
e
Activity( ) 120.8 79.9 2.%2 -- 2,180 2,383,22
(mCi)
Volume 4,012 41,618 23,334 -~ 52,990 496,518
(1iters)

a. Two radioactive liquid discharges were recorded as being discharged to
a "ditch" outside OMRE. These two discharges tctalled 0.4 mCi and 2.687
Titers. An additional discharge consisting of 0.5 mCi and 22,710 liters
was reported as being released to a trench. The "trench" may or may not
have been the previously mentioned ditch. The contaminants for the latter
35 54

discharge were noted as: P, ™78b (7)), ~'Mn, 58Co, 59Fe, 60Co, 131I,
14083, l40!_3, and xylene particulates. These three releases are not
included in the 1959 vaiues of this table.

b. Inciuded irn these vaiues are three releases noted as "organic." The
activity of these releases was 5.5 mCi, the volume was 1,344 liters.

c. Records reported 5.68 x 105 Titers of nonradicactive cooling water
was released to the leaching pond in addition to the contaminated water.

d. No releases recorded.

5 03

e. The nuclides reported were: 4Mn, 59Fe, 952r, 95Nb, 1
141-144Ce, 1291, BOSr, QDSm, 131I, 106Rh, 893?, lS?Cs, and

unidentified beta-gamma (normaily notes as <10%).

Ru,
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probable cause. There were other factors that would have contributed to
the seriousness of this accident had there been an extended delay in
controlling the fire or had wind conditions been different.

Equipment damaged by the fire included: Tank instruments and tubing,
wiring, thermocoupies, insulation, tank coolant circulation pump and motor,

and weatherproofing., Water damage was negligible.

No direct radiation or radiocactive contamination was involved, and

there were no injuries to personnel.

3.9.5 Decontamination and Decommissioning of OMRE

—~ -

was returned to DOE for further use. That project involved the removal and
disposal of all contaminated articles, including plant hardware, soii, and

oomemen 11 N Wt [ N S AT L2 Y
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o
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was surveyed to segregate the contaminated from the noncontaminated. The
0

noncontaminated, nonhazardous material that was not salvageable was sold as
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3,10 BORAX Past Activity Review

3.10.1 BORAX Area Description

The BORAX Program, initiated by Argonne National Laboratory in 1953,
was conducted primarily te increase knowledge of the basic reactor physics
of boiling water reactors and to investigate the interaction among
components of various systems of the reactor/power-generation trazin. This
program involved multiple tests on five separate reactors. Modifications
were made toc each reactor between tests.

BORAX-I was the first experiment in a series consisting of BORAX-I,
-I1, -III, -IV, and -V. The experiments were conducted during the summers

2
g - 1NnrS | AT A T b I T LN )l | PR jaTalsW BV r e R [ N LA M B
QI L7323 dNd 13790%. 17 JULY 1229%, Lhe DURAATL redCTOor wds Intentionatiy
destroyed during a power excursion and after cleanup was buried in place.
A new site, northeast of BORAX-I, was selected for BORAX-II through -V
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wedWed 2VIUNS i
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A=Y Wii el a2 I 1 v
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no longer active, BORAX-V Facility.

There is no descriptive data available on the waste generated while
BORAX~I was active. However, RWMC records confirm that radicactive waste
was disposed of from 1953 to 1968 by Argonne National Laboratory Building
No. 601, which includes BORAX-I-V, EBR-I and ZPR-I.

The waste disposal systems at BORAX~I and BORAX-II were based on
criteria related te personnel safety, i.e., advantage was taken of the
remcte Tocation relative to disposal of gaseous and liquid radicactive
waste. The waste disposal requirements were concerned mainly with
long-lived decay radiocactivity. Since the duration of individual runs was
kept relatively short, the resulting fission-preduct build-up inventory was
kept at manageable levels, and disposal requirements were satisfied by
dilution in water and atmospheric dispersion.
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3.10.2 BORAX Activities

3.10.2.1 BORAX-I. EG&G's radiological characterization of the
BORAX-I reactor area was performed as a prelude to the decontamination and
decommissioning (D&D) of the area. The present BORAX-I site is shown in
Figure 3.10.2; it consists of a radioiogically contaminated area and the
buried remains of a reactor. No hazardous wastes are expected to be present.

3.10.2.2 BORAX-III. BORAX-III was the first of the BORAX experiments
to use steam for the production of electrical power and so was the first %o
be connected with water quality.

The fuel in BORAX~III was uranium=-aluminum alioy clad with
25 aluminum. The use of aluminum meant that the pH should be kept on the
acid side of neutrality to minimize corrosion. The problems connected with
the reactor water were an important part of the BORAX-III program, the
first step being to maintain water purity as high as consistent with the
desired pH. Figure 3.10.3 shows this cleanup circuit, which consisted of
filters and ion-exchange columns. In operation, these became quite

add e e m i AL 4., L e b ke
duivdatLiveE, LUN>EUUENLIY, LIHEY weEre

< 11 b mmosme PR S
[ 1 1
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However, pressure relief and excess steam were released directly to the
aitmosphere. The carryover of activity from the reactor water into the
steam phase did not reach high Tevels.

Radioactive liguid wastes were directed through an approximately 2-in.
diameter pipe to a leaching pond remctely located on the desert floor.
Nonradiocactive liquid industrial wastes, comprising primarily cooling tower
blowdown, were directed through 1-1/2-in. diameter steel pipe to the same
leaching pond.
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Figure 3.10.2.  BORAX-II site looking northeast.
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3.10.2.3 BORAX-IV. From the standpoint of water chemistry, BORAX-IV
was not significantly different from BORAX-III. The combination of
mixed-bed and cation exchangers operated with parallel flow, found best in
BORAX-TII, was continued in BORAX-IV. Instead of operating at Tow
pressure, however, as in BORAX-III, the purification system in BORAX-IV was
designed for reactor system pressure (see Figure 3.10.4). Fuel cladding in
BORAX~IV was the aluminum alloy 7388 instead of 25 as used in BORAX-III. A
pH range of 5 to 6 was maintained in the water in order to reduce corrosion.

With the exception of a new fuel design element, the BORAX-IV system
comprised the same components and instrumentation used in BORAX-III.
Therefore, the waste-disposal methods were essentially the same.

3.10.2.4 BORAX-V. The primary objective of the BORAX-V program was
to test nuclear superheating concepts and to advance the art of boiling
water reactor design by performing experiments which improved the
understanding of factors Timiting the stability of boiling water reactors
at high~power densities.

o ct
cooling tower, heating and ventilating (H&V) building, and miscelianeo

outdoor components. Figure 3.10.1 showed the fac111ty layout and
corresponding building numbers. The reactor building houses the BORAX-VY
reactor vessel, the BORAX-II, -III, and -IV reactor vessels, and the
associated reactor support systems. A process flow diagram is shown in
Figure 3.10.5,

Nonradiocactive liquid industrial waste effluent was disposed of in a
manner identical to that of BORAX-III and BORAX-IV.

3.i0.3 Waste Activities and Sites

3.10.3.1 Leaching Pond Description. The BORAX-V Leaching Pond is
located approximately 60 ft south of the cooling tower (see

Figure 3.10.1). The pond basin is approximately 20 ft x 90 ft and is
one foot below grade on the west side and three Teet below grade on the
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other three sides. The earth dike that surrounds the pond is ievel with
the surrounding land, except along the southeastern portion where it slopes
down about three feet. A sketch of the pond basin, the surrounding dike,
and some elevation are shown in Figure 3.10.6. There are presently two
underground carbon steel waste lines that release to the pond, as indicated
in Figure 3.10.7. Figure 3.10.8 outlines the path of the wastewater line
from the facility to the leach pond.

3.10.3.2 Activities Contributing Waste to the BORAX Leach Pond. Due

to the experiments conducted during BORAX operations, some hazardous

chemicals were used in relatively small quantities. Therefore, a certain
percentage of the chemicals used will appear in the wastewater line leading
to the leaching pond. This is one way of investigating the probable
chemical constituents in the leaching pond.

In the ekperiments at BORAX-III, the steam was collected and fed
directly to a turbine. It therefore lent itself to the study of water
decomposition rate as a factor of addition of certain chemicals. The
results of this study are given below.

Addition Rate of Change in Water Decomposition
KC1, 4 gm Increazsed 10%
NH40H, & cc Increased 10%
N,, 166 cc/L of No effect

2!
condensed steam

02, 26 cc/L of S1ight increase

condensed steam
KOH Decreased as pH increased

HZ Decreased in proportion to rate of addition
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Another study was made on BORAX-III in 1956, to observe the changes
which occur in Hotwell activity when chemicals are added to the feedwater.
The results of this study are given in Table 3.10.1.

Similar studies of water decomposition were made for BORAX-IV by
observing the effect of adding chemicals to water.
ddition
in BORAX~IV to study the effect of H3PO4 an water
decomposition and activity in reactor steam systems. H3P04

(=]
J=

Lt
Wi o QUL Qw L W [ S 3F S S 08

had been added (47.7 ppm PO

as added at intervals in five pg\ptionc until a total of 201 co

0 Addition of Morpholine: A total of 5 ppm were used to study

water decomposition.

3.10.3.2.1 Suspended and Dissolved Solids from
BORAX-V--Corrosion products at the surface of materials are in contact with

the primary coolants. Since water-cooled nuclear reactor systems are
constructed mainly of an 18-8-type stainless steel, the corrosion products
contain the elemants found in these steels, i.e., iron, chromium, nickel

silicon, and carbon.

Typical suspended insoluble solids measured in boiling core B-2 and in
cores PSH-1A and 1B are compared in Table 3.10.2.

cellulose filters upstream of the reactor-water demineralizer zfter about

lose filters upstream of the reactor-water demineralizer after about
30 days of operation. Table 3.10.3 shows the major components present in
this material.
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TABLE 3.10.1. CHANGES IN HOT WELL ACTIVITY RESULTING FROM ADDITION OF
CHEMICALS TO FEEDWATER

Activity, mR/hr Delay Time
to Peak
Before Peak After Activity

Date Addition Amount Additien Addition {Minutes)
3-9 KCI 4 gm 70 125 2
3-11 HCI 6.8 cc (conc.) 150 225 15
3-11 NH4DH 2 cc {conc.) 73 180 1.75

4 100 240 1.1

4 €5 225 1.25
3-11 HNO3 1.9 cc (conc.) 62 130

1.8 80 160 8

6.0 50 290 10
3-16 NH4N03 1.2 gm 95 200 5
3-16 N2H4 1 cc (anhydrous) a0 a5

10 95 310 2
2-16 H2304 5 cc (conc.) 200 270 8
3-17 HZOZ 5 gm No Increase

9 No Increase
3-15 KOH 2 am 80 60 6

2 65 55 5

2 50 50

6 50 50
3-12 N2 (gas) No Increase
3-14 02 (gas) 26 cc/L 100 70 5

50 70 45
3-13 H2 (gas) 75 230 20 sec
3-14 80 170 27 sec
3-17 27 cc/l 80 160 15 sec
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TABLE 3.10.2. SUSPENDED INSOLUBLE SOLIDS, COMPARISON OF CORE B-

2 WITH CORES PSH-1A AND PSH-1B

Loncentrated Average
Ignited Analysis,
Sample Period Solids, ppm w/o Remarks
1963 Core B-2
Jan 30 to Feb 1 0.02 Fe: 20.4 System hot, Various
Feb 6 to Feb 8 0.08 Cr: 1.2 powers from 0 to 20
Feb 8 to Feb 13 0.908 Ni: 3.7 Mdt. Sampled with
Al: 41.0 midvessel probe.
Date and Time,
1964 Cores PSH-1A and PSH-18
June 22 (1000) to June 23 (0830) 0.09
June 23 (0850) to June 23 (1303) 0.03
June 23 (1355) to June 23 (1500) 0.83 DM-1 off from 1352 to
1418. A1(NO3)3
injected at 1410.
June 23 {1510) to June 23 (1840) 2.5
June 24 (0850) to June 24 (1500) 0.009 Fe: 20.0 Average suspended
June 24 (1509) to June 26 {1100) 0.008 Cr: 1.9 solids analysis
‘ Ni: 1.3 includes A1{N03)3
Al: 32.0 injection.
June 26 (1115) to June 26 (1600) 0.002
July 6 (1600) to July 10 {0930) 0.006
July 10 (1020) to July 10 (1240) 0.001
July 10 (1245) to July 10 (1545) 0.001
July 13 {1400} to July 15 (0900) 0.080
Juty 15 {0900) to July 16 (0900) 0.003




TABLE 3.10.3. ANALYSIS OF SOLIDS FROM CELLULOSE FILTER UPSTREAM OF
REACTOR-WATER DEMINERALIZER, CORE PSH-1A

Compounds: (mostly amorphous) tlements, w/o:

Major ones identified; Al: 15 Cu:
Fe: 10 in:

Bayerite -~A1(0H)3 Ni: 3 V:

Cr: 1 Sn:

Siltica = 5102 Si: i ir:

Pb: 1 Ts:

iron Oxide - Fe203 (hydrated) Mr: 0.5 B:

Mg: 0.3 Ag:

O OO0 OO0 OO0
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3.10.3.2.2 Boron Addition in BORAX--Boron in the reactor vessel
water has the same type of poisoning or neutron-absorbing effect as do the

reactor control rods. When introduced into an actively steaming vessel,
only a very small amount of boric acid is carried away in the steam; most
remains in the vessel water,

A charge of approximately 130 kg {dry wt.) of boric acid was
caicuiated to be adequate for most BORAX core Toadings and maximum water
load with forced convection piping in place.

2 M 2

1 2 2 BDomamawadrinem ~fF ToamDuea - RaTe T T T
HadULsJd.0 .0 1

T -C [l
AU LALTIRNYE LU

to BORAX-V, the purification system (which included both an ion-exchange
1

column and a mixed bed) had to be regenerated occasionally. Sulfuric acid

and sodium hydroxide were used. The total discharge from this regeneratic
was approximately 454 kg/y for the acid and for the base

3.10.3.2.4 Chemical Decontamination--Laboratory studies were

made to evaluate decontamination methods that may be useful in boiling
water reactor systems. A recommended procedure for the decontamination of
metal contamination by using high-pressure steam involves the use of
alkaline permanganate; the chemical formula consists of NaOH (100 g/L),
KMMO4 (30 g/L), HZU (870 g/L), and citric acid.

3.10.4 Hazardous Materials Presently Observed from BORAX-V--Asbestos:
Steam piping throughout the BORAX-V facility is wrapped in several inches
of insulation (see Figure 3.10.9). Samples of this insulation were
collected and analyzed at the Hanford Environmental Health Foundatien and

were found to contain asbestos. The asbestos pieces were located as part
of a dump, behind the reactor building. This dump has now been cleaned up
and the asbestos has been boxed and buried at the central landfill.

PCB:‘ There is a possibility that the turbine lube 0il1 and the liguid

dieiectric in the etectrical transformer contained the toxic material PCB.
According to the Waste Management D&D Program of EG&G, one of the tanks,
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Figure 3.10.9. Asbestos piping insulatfon in BORAX-V waste dump.



V-2 from TAN, which contained dielectic liquid was tested and confirmed the
presence of PCB (500 ppm). Since the electrical transformers at the TAN
and BORAX facilities were of the same time frame, and same design, we
assume the same type of dielectric liquid was used.

Lead: Lead pieces were observed throughout the BORAX-V facility. The

largest, shown in Figure 3.103.10, was about 9 ft3.

Chromium: Chemical analyses on the BORAX-V cooling tower were
completed in May of 1979 by D&D. The analyses were conducted in order to
determine the presence of wood-preservative chemicals. Each sample was
analyzed for hexavalent, and total chromium, arsenic, trichlorophenols and
penta-chlorophenol. The results of the analyses indicated that most

chemical concentrations were at or below detection 1imits. See Tabie 3.10.4.
Tables 3.10.5 summarizes the total waste generated by the BORAX

Fammd 144, Thde +ahTa ~havamdawt rme bbha mmameadd s -t T P .Y g o~

a1 ILJ- Il LA IS wildlialL bl 14T LIS TIWIITAaWd VAL LI ¥VYE Wada2Lh o UMy, Willkil

c
include sulfuric acid and sodium hydroxide, with their respective
quantities in kg or liters per year.
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Lead waste (9 ft3).

Figure 3.10.10.



TABLE 3.10.4. CHEMICAL ANALYSIS ON BORAX-V COOLING TOWER WOOD SAMPLE

Field UBTL Results

Sample Lab Sample

Number Number Type % CHROMIUM % ARSENIC
A-2 4802 Bulk 29.3 0.0003 <0.001
B-2 4803 Bulk 0.0002 <0.001
C-2 4804 Buik 0.0001 <0.001
Limit of detection 0.0001 0.001

ppm
2,4,5 TRICHLOROPHENOL 2,4.6 PENTACHLOROPHENOL ppm

A=3 4805 Bulk <2.5 <]1.0 <16

B-3 4806 Bulk <2.5 <«<1.0 <16

C-3 4807 Bulk <2.5 <1.0 : <16
LOD 2.5 1.0 16
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TABLE 3.10.5.

NON-RADIOACTIVE WASTE AT BORAX FACILITIES

Treatment/
Estimated Storage/
Facility Waste Streams Time Frame Quantities Disposal
BORAX-1 HZSO4 1955-1964 454 kg/yr Dispose of in
~111 diluted form
-V to Teaching
pond

NaOH 1955-1964 454 kg/yr Same as above

Boric Acid 1955-1964 90.8 kg/yr Same as above

BORAX-IV Morpholine 1957 0.095 kg/yr Leaching pond
BORAX-V PCB 1955-1964 --

Chromium 1955-1564 --

Asbestos 1955-1964 e Piping
insulation in
the BORAX
facility
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3.11 Experimental Breeder Reactor-] (EBR-I) Past Activity Review

3.11.1 EBR-I Description

The Experimental Breeder Reactor-I/Waste Management Office (EBR-I/WMO)
area is located on the INEL site, southwest of the Central Facilities
Area. Figure 3.11.1 shows the present plot plan of EBR-I/WMC area.

The EBR-I was designed in the period 1948 to 1950. It was designed to
prove: (1) The concept of breeding by actual measurement (by making
measurements after radiation of fuel by chemically reprocessing it and then
arriving at values), and (2) the concept of cooling a reactor with liquid
metal and using the heat in the production of steam.

The reactor was built in 1951, went critical that fall, and produced
the first useful power in December of 1951. The Mark I-IV series cores

osvalnned and ard ovar
\_'ulur-!l—u d ] Al Tl

ta a ardnd Tn 1964 +he w»o
L - WY Nl L Lo ) R ol W T Lo b

LR~

d ct
down because of lack of further assignments.
A flow diagram of the heat transfer system is shown in Figure 3.11.2.
Primary and secondary coolant circuits are used in series. Both the
primary (or reactor) circuit and the secondary {or steam generator) circuit
use sodium-potassium alloy (78 wt 90 K). The coolant flow path is as
follows:

The atkali metal was pumped from the sump tank to & head tank as shown
in Figure 3.11.2. The metal flowed by gravity from this head tank
through the reactor then through an intermediate heat exchanger to
return to sump tank., The heat produced was then transferred to the
steam generator, which in turn, powered a turbine-generator.

The Argonne Fast Source Reactor shielding (AFSR) was developed as a
tool to study the physics of fast breeder reactors. It was placed in
operation in October 1959, with a design power of one kilowatt. The AFSR
was Jocated southeast of ZPR~III building. The original AFSR building had
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been dismantled and the reactor, control instrumentation, and electrical
gear had all been removed tc EBR-II prior to initiation of the EBR~I D&D
program. Remaining were the belowgrade basement, source storage vault and
hardware, the abovegrade steel~lined concrete shielding structure with view
port and access ports to the centraily Tocated reactor cell shown in

Figure 3.11.3.

" Ao o T oA Vi N . no PP,
J.41.£ cor=l Londition +rior T0 UVeCOommiss1orning
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Basic floor plans are shown in Figures 3.11.4, 11.5 and

respectively.

In addition to housing the reactor, its associated contrels, cooling
and power generation system office, heating, utility and maintenance
provisions, the building housed facilities and equipment for handling
storage and wash-down of nuclear fuel elements. Conseqguently, even though
all nuclear elements were removed from this facility many years ago, some
areas of the building remained radicactive. These activated and/or
contaminated areas included the reactor core area, the fuel rod farm, fuel
handling, storage, and wash-down areas, and the conveyor area below the
reactor. In addition, the primary coolant system, containing 4,400 gal of
NakK, had been radiocactively contaminated by the core meltdown that took
place in 1955, At the time that the facility was deactivated, both the
primary and secondary NaK systems had been drained into their respective
drain tanks, 4,400 gal of radioactively contaminated NaK in the primary
drain tank and 1,100 ga! of uncontaminated NaK in the secondary drain
tank. Observations at the reactor tank showed evidence of oxide residue
over the NaK, which might have been caused by air and moisture in the
system. (In 1970, analysis showed & total Cs-137 contamination of
16.2 curies and 2.1 mCi of Sr-90.)
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Figure 3.11.3. AFSR shielding.
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3.11.3 Decontamination and Decommissioning of the EBR-I Complex

The purpose of the EBR-I Complex Decontamination and Decommissioning
(D&D) Program was to make the EBR-I Compliex safe for use and enjoyment by
the public as a Matiomal Historical Monument. The complex consists of the
EBR-I Reactor Building, the Zero Power Reactor Building {ZPR-III), the
Argonne Fast Source Reactor (AFSR), and the contaminated NaK Storage Pit.

The D&D Program for the EBR-I complex included:

o

0 Extraction of 5,500 gal of NakK coolant which were Teft in the

reactor primary and secondary coolant Toops

<
c
C
<
"
v
[=
C

0 Decontamination of all NaK and/or radicactive contaminated
equipment of the complex

o Demolition and removal of the portion which could not be
decontaminated to safe levels

0 Decontamination and removal of the ZPR-III Reactor e

0 Demolition of the AFSR shielding

) Removal of contaminated NaK in the NaK storage pit

) Removal of all nonradioactive debris to the INEL Central Facility
Area (CFA) sanitary landfill

) Performance of final surveillance and safety inspection to ensure

the safe condition of the entire EBR-I complex.
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The D&D work was initiated in October 1973, and the U.S. National Park
Service was given beneficial occupancy of the building May 27, 1975. Al
D&D work was completed by June 13, 1975.

3.11.4 Waste Generated by D&D Activity

3.11.4.1 NaK Process Piant. The 5500 ga1 of NaK were disposed of by

Bl /MLy oS [ERY

reacting it with water in a strongly basic soiution {NaOH/KOH), solidifying

the solution by evaporation and cooling and disposal of the solid waste at
the INEL RWMC.

The NaK process plant is shown in Figure 3.11.7. The NaK was reacted
with water in the caustic in the VFE-I vessel to produce additional

9]

austic. Water wac injected into the vessel to make up for the water
consumed by the NaXK and for vaporization of water in the vessel. The
off-gas from the vessel was passed through a demister, a scrubber vessel
and a knock-out vessel. It then passed through one of two filter limits,
each of which contained a glass wool or a steel wool prefilter and a
particulate (HEPA) filter. The off-gas was sampled and then passed through
a flare stack containing a flame arrester. Condensate, which formed in the
off-gas line, was continuously drained and periodically recycled to the
VFE-I vessel. The product from the VFE-I vessel was drained intc 55-gal

drums which, after solidification, were shipped to the RWMC.

To clean up the final traces of Nak, moist gaseous nitrogen (GNZ)
was passed through the NaK feed tanks and lines followed by a water rinse.
Finally, the residual liquid was evaporated until a 25-M concentration was
attained for solidification and disposal.

The flowsheet for the NaK conversion is shown in Table 3.11.2. The

conversion apparatus was designed to react 125 L/hr of NaK with the caustic
solution to form the mixed NaOH/KOH sclution. Water was to be conserved by
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TABLE 3.11.1. FLOWSHEET FOR NakK REACTION

Flowrate
NaK, M
H, Vol. %
b
HZO (vapor) Vol. %
GN2 Vol. %

Water
Addition

255 P/hr

Caustic

Produced

128 P/hr
25

Off-Gas

172 scfm
12%
83%

5%
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reaction with NaK and by vaporization at a rate of 252 L/hr. The caustic
product at 25 M was to be removegd periodically at an average rate of
128 L/hr.

The 93 full or partially full drums filled during disposal of the
EBR-I primary system NaK were shipped to the RWMC after solidification of
the caustic.

During the Tast stages of processing of EBR-I, the contents of the
scrubber and knock-out vessels were pumped into the VFE-I vessel. Two

11y fu
shipped to ICPP for disposal as a liguid waste.

partia ull 58-gal drums containing condensate from the stack were

€ dhos mimemnn o
T T

practical to decontaminate some areas in building EBR-60, %o safe levels.
These areas included the fuel rod farm, fuel wash room, and the areas
containing the elevators, the reactor cell, and the primary NaK drain
tank. Since these areas could not be satisfactorily decontaminated,
isolation walls or barriers were constructed to prevent entry.

After NaK removal and flushing out of the EBR-I NaK systems had been
compieted, there remained approximately 80 gal of contaminated caustic
sludge at the bottom of the primary drain tank. This residual sludge was
not readily removable through the normal system fi1l or drain lines. It
was therefore decided to solidify the residue in place in the tanks, seal
up the tank, and isolate the area to prevent entry.

3.11.4.3 NaK Storage Pits. The NaK storage pit, the drums of
residual NaK stockpiled along the west fence line, and miscellaneous

useless equipment had to be disposed of. The four packages of contaminated
NaK were located in the NakK storage pit, approximately 100 ft west of
EBR-601. They included two 55-gal drums and two specially fabricated

235




containers which were partially filled with the NaK present in the reactor
at the time of the partial core meltdown in November 1955. Radionuclide
analysis showed that the NaK was highly radicactive and contained uranium,
plutonium, and potassium superoxide. The containers and contents were
removed from the NaK storage pit and transported to the Army Re-entry
Vehicle Facility Site {ARVFS) bunker for temporary storage. The NaK
storage pit was found to be uncontaminated, after removal of the drums and
containers. Therefore, after the removail of the packages, the pit waiis
and concrete pad were demolished and backfilled into the pit. Further
backfill to grade level was completed with native soil.
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3.12 Zero Power Reactor-III (ZPR-III)

ZPR-III was used for determining the accuracy of predicted critical
mass geometries and to determine critical measurements in connection with
various loadings for make-up of fast reactor core design. The cores of
EBR-II, Fermi, Rapsodie, and SEFOR reactors were originally mocked-up in
this facility.

The ZPR-III Building (now WMO-601) is situated approximately 74 feet
east of EBR-I. The basic building flow plan is shown in Figure 3.12.1.

3.12.1 Waste Generated by ZPR

Ligquids: There were no radioactive iiquid wastes or industrial Tiquid
wastes produced in this facility. The sanitary waste effluent
was discharged through a cast-iron pipe to a septic tank and
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Solids: The major source of radicactive solid wa
[

associated with contact with radicactive materials. These were
packaged and transported to the NRTS burial ground for disposatl.

Solid nonradicactive waste was segregated into combustibles and
noncombustibies. The combustibies were disposed of in the NRTS
incinerator, and the noncombustibles were stored for future
disposition,
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3.13 Liguid Corrosive Chemical Disposal Area (LCCDA)

3.13.1 LCCDA Description

The Liquid Corrosive Chemical Disposal Area (LCCDA) consisted of two
surface impoundments used primarily for the disposal of & Timited variety
of liquid, nonradioactive, corrosive chemicals. It is located on the INEL
near the RWMC as shown in Figure 4.13.1. Although officially closed in
1981, the site is still clearly visible and enclosed by a fence.

The [CCDA was probably first used in about 1961. The two surface
impoundments were located at either end of a rectangular fenced area, the
newer pit at the east end and the older pit on the west end. There is
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1974. The older pit was probably never more than a depression and was used
d

1ittle in the late 1960s. When use of the site was neede
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the ear]y
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o
newer pit is provided in Figure 4.13.2, Also, provided in the figure ts an
t 3

end view of this pit which was abou m (10 ft) by 4.6 m (15 ft) and 3 m
(10 ft) deen. This newer nit had apnroximately 1.8 m {6 ft) of limestone

S Y =1

covering the bottom to facilitate acid neutralization.

The LCCDA was enclosed by a 1.2-m (4-ft)} high fence with one gate on
the north side. The newer pit was surrounded by a berm about 1 m (3 feet)
high and was accessible by both a ground ramp and a cribbed, elevated
ramp. the cribbed ramp was used when a dumpster-mounted tank was drained.
The ground ramp was used for all other disposals. The clder pit probably
did not have a set up (berms, ramps, limestone, etc.) as formal as that of
the newer pit.

Use of the LCCDA was officially halted in 1981, and there are no
records indicating that any waste was received that year. The last
recorded incident of waste going to the LCCDA occurred in April 1980G. The
decision to stop using the site was based at least partially on the fact
that its use had been decreasing and did not warrant the cost of upgrading

the facility to meet new regulations.
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3.13.2 Wastes Received at the LCCDA

Records indicate that some of the corrosive chemicals taken to the
LCCDA were in solid form. The items most often handled were common acidic
and basic mineral-based chemicals. Organic-based acids (except acetic
acid) and other materials that might present a significant toxicity or
hazard potential were normally handled on a case-by-case basis.

Records of wastes going to the LCCDA were not maintained before 1972.
Since then, records have been kept as part of the Industrial Waste
Management Information System (IWMIS). Th
the approximate date that the newer pit within LCCDA was opened; therefore,
it is assumed that the recorded information pertains to the newer pit
only. For site evaluztion purp
of corrosive materials went to the old pit prior to 1972. Table 3.13.1
provides a summary of the materials identified in the IWMIS as going to the
LCCDA. It should be noted that the IWMIS has entries for the CFA acid pit,
RWMC acid pit, and the CCD Area. From the timeframe involved, it is gquite
certain that these disposal designations all refer to the site herein

identified as the LCCDA.
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TABLE 3,131,

LCCDA BAZARDOUS WASTE DISPOSAL

Site Stte Mame
L{LoA New pit
[
4
AFS]
LLEOn 01d pit

Pariod of
Operation

1972-1980

19631-1970

S!Ee
LI

13.8

0

1 ted T
usiecked Tyaes

astes

Torrosive mater-
1als (5} = Setid,
{L) = Liqui¢
Patassium

hydronide {3)
Sodi

od fum
hydroaride (5)

od tum
hydroxide {L}
odiym

bicartanate {5)
Sodium

carbonate (S}

nium

hydroxtde {L)
Sulfuric acié (L)
Sulfuric acld

slydge {L}
Witrtc zetd (L)
Phasoheric

actd (L}
Hydrachloric

acid (L}
Acid tank rinse

water (L}
Kitric acid,

sod fum hydrox-

ide (L)
Hydrobromic acid
Linc bromide

Assume same
materials and
quantftiss as
above

Estimuted

antity
of Wastes

564 om
786 om
17,188 L
13 qm
2,041 gm
1.666 L

8,873 |
27 L

45
8L

95t
757 L
95 L

Method of Gperatton

Closure Status

Geological Setting

Surface Orainage

Evident and
Pote;t?ﬂ Pf':rMems

Corrosive materials
were dumped in a
limestone battomed
pit.

Corrosive materials
were gumped fnto

& unlined, informal

pit

Inactive-pit stitl
remains, but behind
tocked gate

Inactive~pit remants
inside 1 locked fence

Snake River Platn
Aguffer is about
77 m (588 ft)
below the surface
which 15 rela-
tively level.
Subsurface consists
of alternatise
layers of basalt
and sfit

Same

Pit 15 surrouaded
by a berm that
prevents surface
water fintrusion

There are no
formal struttures
or qrading arcund
ait that would
grevent surface
water intrustion




3.14 Munitions/Ordnance Areas

As described in Section 2.1, the U.S5. Navy and the U.S. Army Air Corps
have in the past used portions of what is now the INEL for gunnery and
bombing ranges. As a result, there are numerous sites within the INEL
where unexploded ordnance and munitions have been found. This section
attempts to document these sites and the potentially hazardous materials
which may be present. In cases where DOE-generated hazardous materials may
also be present, discussions of such materials are included. (Only those
sites involving DOE-generated hazardous materials are considered during the
ranking process addressed Tater in this document.) The general sites of
concern are located on the INEL map shown in Figure 3.14.1. The foilowing
paragraphs provide discussions on the sites and are presented in the order
in which they are identified in Figure 3.14.1.

3.14.1 Naval Proving Grounds Aerial Bombing Range

3.14.1.1 CGCeneral location. The Tocation, as shown in Figure 4.14.1,

is northwest of the RWMC. The extent of this bombing range is believed to

T miloe dinm A4
Lo 123 1 Al o

3.14.1.2 Description of Past Activities. This area was allegediy a

bombing range for B24 Liberator bombing aircraft flying out of the Army
Air Force base at Pocatello during WWII. Evidence of these activities
includes verbal statements by knowledgeablie personnel, explosive ordnance
finds of practice bombs with spotting charges, and concentric rings spotted

from high altitudes. The practice bombs found to date have been disposed of.

3.14.2 Firing Site for Naval Guns

3.14.2.1 Genera) Location. The firing site is east of the RWMC and
north of the Big Southern Butte.
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3.14.2.2 Description of Past Activities. This was the firing site

for 16- and possibly 8-inch naval guns. The site contains several 16-ton
reusable concrete blocks that constituted a firing berm. From the
information available, this site was used during the Vietnam War to test
guns from the Battleship New Jersey which were refurbished at the Naval
Ordnance Plant in Pocatello. Downrange azimuths for this firing range were
toward the Big Southern Butte. To date there are large numbers of 16-inch

FRTU Y
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> UI3LriDULed gver wne
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T

which are

and, most o suspected to be
mono-block shot rounds. These do not contain main expiosive charges, but

may contain spotting charges. It should be noted that one 14-inch navajl

3.14.3.1 General Location. The location is within the northern

portion of the existing Central Facilities Area (CFA), next to the Scoville
Power Station.

3.14.3.2 Description of Past Activities. The CF 633 area was a
firing site for naval guns during WWII. Shells were fired at both close

and far ranges. Ciose~range firings were made into 16-ton concrete blocks
that were transported by the 200-ton gantry crane. Long-range firings were
made toward the northeast for distances of up to twenty-nine miles. To
date many shells have been found in the CF 633 area and disposed of.

Pieces of torpedoes and large quantities of smokeless powder

(50-100 pounds) have also been found in the area. A 5-inch artillery shell
is known to have been buried 50 feet deep in & French drain Tocated between
CF 633 and Scoville station.

3.14.4 CLentral Facilities Gravel Pit

3.14.4.1 General Location. The gravel pit is just north of the
Scoville Power Station at CFA.
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3.14.4.2 Description of Plant Activities. A 5-inch naval artillery

shell was buried in this gravel pit. The area is now danger signed. The
area in front of the gravel pit was downrange of the CF 633 firing site.
During the period when the Navy was using this area, it had extensive
Tighting and underground cables. Ordnance has also been found in this area.

3.14.5 Central Facilities Sanitary Landfill Area

3.14.5.1 General lLocation. The sanitary landfill {is north-northwest

of Central Facilities.

3.14.5.2 Description of Past Activities. Explosive ordnance

(primarily 5-inch artillery shells) has been found in this area. The
points of origin appear %to be the Naval Ordnance Dispcsal Area.

3.14.6 Naval Ordnance Disposal Area (NODA)

3.14.6.1 General Location. The NODA is north-northwest of CFA and
nine-tenths of a miie north of the APS small arms/automatic weapons firing

.2 Description of Past Activities. This site was used by the
1
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is and experimental site. Large concentrations of many

HN

t
kinds of ordnance have been found and disposed of. It is known that
ordnance is buried under crater ejecta.

More recently, until 1982, the NODA was used as a storage area for
hazardous wastes generated at the INEL. The site was then referred to as
the Hazardous Materials Depot Area. It was used to store all types of
hazardous wastes generated at the INEL: sclvents, corrosives, ignitibles,
heavy~-metal contaminated solutions, formaidehyde, PCB materials, waste
laboratory chemicals, reactives, and others. As of October 1985, all these
materials had been removed for off-site disposal as hazardous waste or
treated on site by open burning as defined by RCRA regulations. In the
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future the site will be used only for the open burning of
reactive/explosive materials, and these materials will be taken there only
when they can be burned immediately (i.e., no storage).

In August 1983 four soil samplies were taken in the NODA. Analyses
were performed by an independent laboratory for priority pollutants,
metals, boron, chloride, cyanide, nitrate nitrogen, sulfate, and phenol.
Results from the four samples show evidence of toluene and methylene
chloride. Several of the inorganics were showr to be present at levels in
excess of drinking water standards (used as a frame of reference), but they
have not been compared to background Jevels. Also, EP toxicity tests, as
defined under RCRA regulations, have not been performed on the soils.

3.14.7 Expliosives Storage Bunkers North of ICPP

S ~ hY

3.14.7.1 General Location. The bunkers are one-fourth to one mile
£ oL T AL M 1 DBrmme et M- 2TAMRD
i Lhne lddnG Lnemical l’T‘ULESS]Hg Fidno k.l.k..l"r’}.

ct e in +hic
DDy 4 Wil

general location. Five-inch shells and anti-tank mines have been found and
dispesed of.

3.14.8 National Oceanic and Atmospheric Administration (NOAA} Grid

3.14.8.1 General Location. The NOAA grid is east of the Test Reactor
Area (TRA).

3.14.8.2 Description of Past Activities. The NOAA grid is used for

atmospheric testing by releasing chemical agents from the center (note the

200~foot tower used for these releases) and monitoring their transport off
site. There are numerous bomb or artiliery craters on the grid, from which
have been extracted a considerable number of B-inch artillery shells and
chunks of high explosive, mainly TNT.

248



3.14.9 Aerizl Bombing Range Near ANL-W

3.14.9.1 General Location. The center of the range is near the
junction of Highway 20 and the access road to Argonne National
Laboratory-West (ANL-W).

3.14.9.2 Description of Past Activities. This area was also a

bombing range for Army Air Corps bombers flying practice missions out of
Pocatello, Idaho during the 1940's. At the time this range was active
there were no ANL-W roads or Highway 20. Practice bombs with spotting
charges have been found in the zone, which is greater than a mile in
diameter.

3.14.10 CF 633 Area and Downrange Zones

3,14,10.1 General Location. The zone begins at CF 633 with CFA and

extends approximately 30 miles downrange to the northeast.

3.14.10.2 Description of Past Activities. When the Navy was using

a - a L -~ L B B b o - I | 'S R | b ok T ~ Fols ) [ B B N o
LNe drea, TNe L0vVII1Iie SURSTATION U1l NpL exist. ineg uwr 023 puliding &and
the structures in the fereground constituted & firing station fer

farge-caliber naval guns testing the internal and external bailistics of
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weadpPOns TeiurDl T mdnawion

s pla .
extended to the northeast for approximately 30 miles. Many of the roads

- LA

seen in the photographs were originally naval roads. The structures to the

Teft of CF 633 were rajl foundations to support the 200-ton gantry crane
while moving and storing 15«4b~ton concrete blocks that were positioned
northeast of CF 633 as targets. Fuses, chunks of explosive, parts of
torpedoes, smokeless powder and many artillery shells have been cleaned out
of this zone. There is one known 5-inch artillery shell that was
inadvertently buried in & deep French drain west of CF 633. Downrange are
remnants of naval structures and shells that have been fired from this
zone. The shells found to date are primarily of the 5- and 14-inch

varieties.
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3.14.11 Fire Sitation Il Zone, West of Lincoln Boulevard

3.14.11.1 General Location. The location is across the road from
Fire Station II.

3.14.11.2 Description of Past Activities. This area west of

Lincoln Blvd. is infested with remnants of explosive tests involving
anti-tank mines. It is not certain whether this area was a point of
explosive origin or whether the materials were Jaunched from some other
area. Most of the debris is harmless, but live anti-tank mine fuses have
been found, as has one anti-tank mine.

3.14.12 Range-Fire Burn Area, Fast-Northeast of Fire Station II

3.14.12.1 General lLocation. This area is adjacent to Fire Station II

and extends in an east-nportheasterly direction in excess of onpe mile.

3.14.12.2 Description of Past Activities. In the early 1970s, a
range fire was accidently started during fire training exercises at Fire
T
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(thermally initiated) a large number of pieces of explosive ordnance. This
fire was a key occurrence in emphasizing the problem of unexploded ordnance

3.14.13 Zone East of the Big Lost River

3.14.13.1 General lLocation. As shown in Figure 3.14.1, this site is

an area just east of the Big Lost River, which extends from north of the
ICPP to the Naval Reactor Facility (NRF).

3.14.13.2 Description of Past Activities. Many single pieces of

explesive ordnance have been found in this large area. To date no large

concentrations have been found, but some surveyors claim to have seen large
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assortments of cordnance; searches conducted with these people did not
result in finds. Much of the ordnance found were 3- and 5-inch artillery
shells, primarily mono-block shot rounds.

3.14.14 Anaconda Power Line

3.14.14.1 General Location. These power lines run generally north

and south several miles east of Lincoln Boulevard.

3.14.14.2 Description of Past Activities. This section of power line

has been the site of a number of explosive ordnance finds. Probably

25 p1ece§ of ordnance have been found to date, mostly 5-inch artiilery
shells, of mono-block shot round design. Most shells have been fired
through gun tubes, as evidenced by lands and groove marks on the gas check
band. Two 5-inch shells which had not been fired have been found. Both
had mechanical time fuses which were subsequently destroyed.

3.14.15 01d Military Structures or Remnants
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but it consists of numerous old facilities located between CFA and the bomb
craters east of NRF.

3.14.15.2 Description of Past Activities. There are several

demolished structures, or the remnants thereof, that were originally built

to serve as

HW

rotective areas in which witnesses (i.e., gauges and cameras)
to explosives testing could stand. In this capacity, they were to stand
within the shock fiowfield and respond to the pressure and impulse that
resulted from the large explosives tests being conducted. Ordnance has

been found at some of these sites.
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3.14.16 Large-Scale Naval Magazine Test Area

3.14.16.1 General location. This test area is east of NRF and
adjacent to the Big Lost River.

3.14.16.2 Description of Past Activities. This is an area where the

Navy conducted large explosive magazine sympathetic detonation tests. Some
of the detonations involved three explosive magazines, each with 500,000
pounds of explosive ordnance. There have been many kinds of ordnance
found, most of which have been partially exploded: 500- and 100C-1b bombs
and fuses, anti~tank mines and fuses, and artillery shells of various
calibers. There are many burned-out containers for smokeless powder. This
site is the point of origin for ordnance that traveled four miles.

3.14.17 Dairy Farm Revetments
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northeast of ICPP, and bounded on the east by the Big Lost River,
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walls, approximately 1 ft thick by 10 feet high by 1Z feet long are in this
area. There are bomb craters near some walls, while others are free of any
evidence of explosive Toading. It is most likely these revetments served
as protectors of sensitive munitions tested during the large detonation

tests. Ordnance has been found near some of the adjacent craters.
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3.15 CFA Past Activity

3.15.1 CFA Description

The Central Facilities Area {CFA) is located in the south-central
portion of the INEL, as was shown in Figure 2. The facilities now in use
at CFA were, for the most part, built in the 1940's and 1950's. These
facilities were initially used to house Naval Gunnery Range personnel and,
later, National Reactor Testing Station personnel. These facilities have
been modified over the past 30 years tc fit the changing needs of the Idaho
National Engineering Laboratory {INEL}. They now provide four major types
of functional space: craft, office, services, and laboratory.

The purpose of CFA is to ensure efficient, centralized support for
programmatic and nonprogrammatic efforts of all INEL contractors and DOEL.
Accomplishing this mission involves the efforts of severai government
offices as well as contractors. The scope of this report includes only
those CFA facilities operated by EG&G Idaho, Inc.

Because {FA covers a large area and inciudes some 80 buiidings and
structures, it is divided into eight sections for planning purbcses. These

sections, shown in Figure 3.15.1, are described as fellows:

3.15.1.1 The Handling and Open Storage Section. This section is

located between the service shops and East Portland Avenue. It contains a

large stockpile of processed manganese ore.

2.15.1.2 The Remote Service Facilities Section. This section is

Jocated on the northeast end of CFA and includes light laboratories, the
Scoville Power substation and control house, the sewage treatment plant,

lTaundry, and the fuel storage area.

3.15.1.3 The Administrative Offices and Support Section. This
section is bounded by Main Street on the east, Ogden Avenue on the north,
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and Lincoln Boulevard on the west. Within this triangle are the central
security headguarters, medical dispensary, communications center, bus
depot, cafeteria, craft shops, and other cffices.

3.15.1.4 The Service Shops Section. This section, located east of

the Administration Office and Support Section, is the site of vehicle
maintenance shops, main INEL fire station, Morrison-Knudsen office
building, bus dispatch, motor pool, and multicraft shop complex.

3.15.1.5 The Light Laboratory Section. This section is located on
the west side of Lincoln Boulevard. It includes two large laboratory

buildings, the Technical Center, and the Radiological Environmental
Sciences Laboratory (RESL); the latter is operated by the Department of
Energy. -

3.15.1.6 The INEL Sanitary Landfill. The Tandfill is now located

mile west of the Lincoln Boulevard and West Portland Avenue

i A

1/
intersection. The area, formerly used for trash disposal (shown in
Figure 3.15.1), has been reclaimed for future use pending Department of
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3.15.1.7 The Warehousing and Storage Section. This section, located
theast portion of CFA, contains two large warehouses used for

storage and material vreceiving.

3.15.1.8 The Security Complex Section. This section is located on

the extreme west side of CFA and currently contains the Helicopter Storage

and Maintenance Facility.

3.15.2 CFA Waste Generated by Activity

Waste generations are addressed in the following paragraphs according
to the buiidings and operations involved. A summation of the hazardous
waste generation is found in Tabie 3.15.1. It should be noted that two
areas of possible concern at CFA are not included in this report because
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TABLE 3,15.1.

CFA HAZARDOUS WASTE GENERATION

Estimated
Quantities
Location Functicen Waste Stream Time-Frame {If Known) Treatment/Storage/Disposal

CF-633 Laboratory Facility Laboratory wastewater with small 1350-1984 Unknown CF-633 French Drain

quantities of corrosives, radio-

nuclides and possibly solvents
CF-654 Paint Shcp Waste paint and paint thinners 1950-1983 190 L/yr CFA Landfilt

1984-Present 190 L/yr Off-site as Hazardous Waste

CF-664 Service Station 0415 and grease from steam ¢lean- 1951-1983 Unk nown Motor Pool Pond

ing of equipment

1983-Present  Unknown CFA Sewage Treatment Plant
after oil and sand trap

CF-665 Equipment Repair Building Waste petroteum products 1951-Present  Unknown Waste ofl tank

Trichloroethane vapor degreaser 1970-1984 10 drums/yr  CFA Landfill

bottoms

Battery acid (sulfuric) 1951-1982 1700 L/yr Motor Pool Pond

Waste paints and thinners from 1951-1985 500 L/yr CFA Landfill

paint and body work
CF-674 Fuel Processing Proto- Extraction/Dissoiution Materials 1954-1356 2,500 L/jyr (F-674 Pond

type Experiments - Corrosives

-~ Mercury

- Natural uranium

Calciner Hastes 1956-1965 Unknown CF-674 Pond

~ Mercury
- Natural uranium




they are not controlled by EG&G Idaho, Inc. The two sites are the
Radiological and Environmental Sciences Laboratory (RESL) and the DOE Fire
Department Training Facility.

3.15.2.1 CF-617/669. The Central Laundry Facility has been located
at CF-617 since 1981. Prior to that time the laundry operation was in
CF-66%. Both facilities are at the north end of CFA, as shown in
Figure 3.15.2. The "hot" laundry section of the facility involves the
acceptance, washing, and drying of radicactively cortaminated clothing and
items which can be laundered. The laundry uses normal detergents which are
not considered hazardous. However, as a result of the operation, the
wastewater leaving the facility is lightly contaminated with
radicactivity. Wastewater from the facility flows to the CFA Sewage
Treatment Plant. Influent to the treatment plant is sampled weekly for
radfcactivity, and the results are reported in the Radicactive Waste
Management Information System (RWMIS).

3.15.2.2 CF 633. Through the years, the CF 633 building has housed
laboratory facilities. In 1985, EG&G set up a lab operation there; from
1976 through 1984 WINCO operated an environmental analysis group laboratory
in this building; and prior to that the RESL (then called the Health
Services lLaboratory) was located there. OCther than the sanitary sewer, the
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French drain located just outside the east end of the building. EG&G's
recent operations have included packaging and off-site disposal of
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small quantities of acids and bases that were washed down sinks along with
small quantities of radionuclides. The RESL operation probably included
similar materials and may have included small quantities of solvents such
as xylene or toluene in scintiliation cocktails. The maximum allowable
discharge of radionuclides from WINCO operations (1876 to 1984) was

10 nanoluries per day. Using this as a conservative estimate of the actual
discharge to the French drain, as much as 2.3 x 10'-5 curies were sent to
this drain. (This assumes 260 operating days per year over a nine-year
period). For scoring purposes, this figure will be doubled to include the
RESL activities and will be assumed to be beta activity.
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3.15.2.3 L[F-654. The Maintenance Shop facility at CF-654 includes a
paint shop that routinely produces hazardous wastes. These wastes consist
primarily of flammable thinners but occasionally include paint and paint
residues. Various types of thinners are used at the shop and may find
their way to the waste; paints used include acrylics, epoxies, enamels and
latex. It is estimated that 95 to 190 L (25 to 50 gallons) of waste
thinners are generated yearly at this shop. For the past two years the
waste has been turned in for disposal as hazardous waste. Pricr to that,
it was thrown out as garbage and was probably buried or burned at the CFA
Tandfill. It is also 1ikely that paint is occasionally dumped at the
various work sites when small gquantities of materiais are Teft over. These
small individual sites are not addressed further as they are not
specifically identified and should not pose a significant threat of

migration.

3.15.2.4 CF-664. The service station facility at CF-664 houses a
steam cieaning operation. Prior to about mid~1983, the water from this
operation, along with the grease and grime it generated, was discharged to
the Motor Pool Pond. The amount of 0ils and grease discharged is unknown,
but twe or three pieces of equipment are cieaned every day. Past cieaning
operations have, at times, included washing radicactively contaminated
equipment. When this occurred the wash area was roped off and the ground

[ '}d. nnnnnnnn AN . - ..-i

Ty - -~ ] -
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remaining activity. The wash area was kept cliean, but it is known that

n
some minor amounts of radicactivity were discharged to the catch basin and

thanre to the Motnr Ponl Pond ITn ahout mid=-10R83 Aicrharaes from the <team
then the Motor FPool VPong, In about mid=18%s, alscnarge trom the steam

cleaning cperation was rerouted to a grease trap and sand trap. Effluent
from these traps then went fo the CFA Sewage Treatment Plant.

3.15.2.5 (CF-665. The Equipment Repair Building at CF-665 was
constructed in 1951 and houses the repair facilities for the INEL bus and
passenger car fleet. Other motorized equipment is also repaired there.
Individual activities within the building which produce wastes of concern

are addressed below.
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Waste oil generated at the facility is put in an "oi1 dump"
receptacle, the contents of which are pumped to an underground tank ouiside
the building. Various fluids (i.e., lubricating oil, transmission fluid,
brake fluid, Stoddard Solvent, etc.) have been disposed of in this manner.
The waste o011 tanks are currently pumped by an oil recycling contractor,
but past operations very likely included spreading on dirt roads for dust
suppression and burning by the Fire Department as part of fire training

exarcises.

For the last 10 to 15 years the facility has operated a
trichloroethane vapor degreaser. For the purposes of this report,
assumed that it has been used since 1970. Bottoms in the degreaser are

cleaned out and drumed about once every three months. It is estimated that
1n A"lllm

Fad - I o
Fa uluma Wi Tl 2

mid-1984 this waste was sent to the CFA landfill; since that time it has

received disposal off site as hazardous waste.

The facility changes up to 300 batteries per year. Prior to about
1982, the acid from the old batteries (1 to 2 gallons from each battery)
was dumped down the drain in the battery room which led to the Motor Pool
Pond. Under present operations, the batteries are taken wet (i.e., acid
included) by a recycling contractor. Any batteries that cannot be handled
by this contractor are sent to salvage where they are handled on a
case-by-case basis.

Painting and body work are routinely done in this facility. Empty
paint cans are regularly thrown in the trash, but waste paint and thinner
are also generated. It is estimated that two liters of waste acrylic
enamel paint and acrylic thinner mixtures are generated each work day.
Until this year, these wastes were put into gallon cans and thrown in the
trash that goes to the CFA landfill.

Asbestos~1lined brake shoes generated at the facility are also buried
at the CFA landfill.
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3.15.2.6 CF-674. This building is currently a warehouse, but in the
past it housed proto-type or pilot-piant experiments for the
fuel-processingoperations that are now done at the ICPP. The processes
that were tested at CF~674 from about 1953/54 to about 1965 included the
following:

0 Dissotution of simuiated fuel elements. This tested processes to
dissolve primarily aluminum cladding.

0 Extraction of uranium from dissolution mixture. Dissolution
mixtures were spiked with natural uranium to test the capabiiity
of extraction columns to recover uranium.

] Concentration of uranium recovered during extraction process.
The agueous sclutions from the extraction columns were run
through an evaporator to further concentrate the uranium. The
concentrated uranium solution was normally reused to spike the
feed solutions for the other extraction process tests.

) Caiciner for converting 1iquid radicactive waste to soiid form.
Solutions of varying chemical compositions were formulated and
processed through a small calciner tc determine the effectiveness

.
of th he compos

There are no records on the types or quantities of hazardous wastes
that were generated from the fuel processing pilot plant operations,
However, personnel that worked on the operations are aware of the types of
chemicals that were used and it can be assumed that these chemicals reached
the waste stream. The chemicals that could be found in the dissolving and

extracting process included:

Aluminum
Nitric acid

Mercuric nitrate
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Zirconium fluoride
Hydrofiuoric acid
Natural uranium

The chemicals associated with the calcining operation inciuded:

Aluminum

Zirconium

Aluminum nitrate

Aluminum oxide

Mercury

Sodium

Sodium nitrate

ic aci
1

Natural uranium

Through discussione with personnel invelved with the pilot plant
operations, it is estimated that the extraction/dissolution processes may
have generated about 2,500 L (660 gal) per year. The plant was operational

from 1954 through 1956.

Waste from the calciner operation was limited to the calcine itself
and wastewater generated from the venturi scrubber on the calciner's
off-gas system. The scrubber water likely included small amounis of the
chemicals identified previously as being associated with the calciner.

iquid wastes generated during the pilot~plant operations were
probably drained to the small pond-like depression southeast of the
building. It is possible that the calcine material may have been dumped
there also.

3.15.2.7 CFA Fuels/Petroleum Management. Bulk fuels and oils used or

stored at CFA included unlieaded gasoline, diesel fuel, No. 2 fuel oil and
waste oil. A1l tanks are supplied by tank truck. There are no records of
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any significant fuel spills occurring in CFA. Table 3.15.2 provides an
inventory of the fuel/petroleum storage tanks at CFA. The locations are
shown by facility number in Figure 3.15.2.

3.15.3 CFA Disposal Sites

Areas or sites at CFA at which hazardous and/or radiocactive wastes may
have been deposited are discussed in the following paragraphs. A summary
of the hazardous waste findings is presented in Table 3.15.3.

3.15.3.1 Motor Pool Pond.

3.15.3.1.1 Description--The Motor Pool Pond is an excavated pond
area located east of parking area 12 in Figure 3.15.2. Historically, it
has taken waste from the Equipment Repair Building (CF-665) and the Service
Station (CF-664). 1In mid-1983, flow to the pond was diverted to the CFA
Sewage Treatment Plant after passing through grease and sand traps.

3.15.3.1.2 Wastes Received--The wastewater discharged to the

Motor Pool Fond contained oiis, greases, and batiery acids. The guantities

of waste received are shown in Table 3.15.3. Water and sediment samples

were taken from the pond in 1982. A summary of the results from this
camnlina 1ie nwravidard 4in Takh1a 2 16 4 Cnunwva 1 FrAanc+i+tiinnte nf ranrovn wornas
DQIIIPEIIIH I =2 PI\J"IUCU [N E] LI = W R ) =g o bk T STYOoral LWl bl vl w2 i il I noi <
identified in the pond sediment, but these were generally below action

levels. Of particular interest are the quantities of bis (2-ethylhexyl)

nhthalate or dioctyl phthalate (DOP) found in the sediment. It is unknown
how the DOP got to the pond but it is suspected that it may have been used
in some of the motor pool solvent cleaning tanks, the contents of which may

have found their way to the pond.
At times the Motor Pool Pond also received washwater from the

wash-down of radicactively contaminated equipment. There have been
instances in which contaminated vehicles/equipment were cleaned at the
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TABLE 3.15.2. CFA FUEL/PETROLEUM STORAGE TANKS

Above (A},

Location or Max imum Underground (U),

Tank Number Capacity Qutside (0), IMMS

Location 0il Type {q} Inside {1 Level Check Number Responsibility Comments
CFA Unleaded gasoline 7 A, 0 7 -- M-K West of M-K building
CFA Diesel B A, 0 7 - M-K West of M-K building
CFA-604 No. 2 fuel oil 300 U, 1 Automatic refill -- Piant services --
CFA-605 No. 2 fuel oil 1,000 U, ¢ Automatic refill -- Plant services ==
CFA-B07 No. 2 fuel oil 500 u, 0 Automatic refill -- Plant services --
CFA-608 No. 2 fuel oil 500 u, 0 Automatic refill -~ Plant services --
CFA-6(9 No. 2 fuel oil 500 u, 0 Automatic refill -- Plant services -—-

ny CFA-810 No. 2 fuel oil 500 U, 0 Automatic refill -- Plant services --
32 CFA-613 No. 2 fuel oil 500 U, 0 Automatic refill -- Plant services -~
CFA-614 No. 2 fuel oil 500 U, 0 -- - -- Abandoned
CFA-615 No. 2 fuel oil 500 u, o -- -- -- Abandoned
CFA-633 No. 2 fuel oil 5,000 U, 0 Automatic refiil -- Plant services 2 tanks
CFA-641 No. 2 fuel oil -- u, o - - -- Abandoned
CFA-BA5 iasel blend 10,000 U, 0 Dipstick 01SSW211  Transportation 2 tanks
0158K212

(FA-658 No. 2 fuel oil 1,000 u, ¢ Auvtomatic refilil -- Plant services --
CFA-659 No. 2 fuel oil 1,000 U, 0 Automatic refill -- Plant services --
CFA-662 No. 2 fuel oil 5,800 u, 0 Automatic refill -- Plant services ~--
CFA-664 Unleaded gasoline 10,000 u, 0 Dipstick 0155W203  Transportation -~
CFA-564 Unleaded gasoline 8,000 U, 0 Dipstick 01558204 Transportation --
CFA-B55 No. 2 fuel oil IZ.OOO u, 0 Dipstick 01TMP252 Transportation --
CFA-665 Waste oil 5,000 v, 0 Dipstick .- Transportation --



TABLE 3.15.2. (continued}
Abave (A)
Location or ® Max imum Underground EU),
Tank Numbsor Capacity Qutside {0}, IMMS
Lecation 0i1 Type {g) Inside (1) Level Check Number Responsibility Comments
CFA-665 Haste oil 2,000 uy, 0 Bipstick - Transportatfon -~
CFA-667 No. 2 fuel oil 6,000 U, 0 Automatfc refill -- Plant services --
CFA-668 No. 2 fuel oil 1,000 U, 0 Automatic refitl -- Plant services --
CFA-669 Na. 2 fuel oil 18,000 - v, 0 -- -- Plant services Abandoned
CFA-671 Ho. 2 fuel oil 17,000 u, o Dipstick 01TMP250  Plant services -
CFA-675 Diesel No. 2 500 U, 0 Automatic refill -- Plant services --
CFA-680 Gasoline 7 U, 0 .- -- Piant services Abandoned
CFA-682 Diesel storage ~500 u, 0 Automatic reftll -- Plant services MNext to RR
tank
o CFA-683 Rg. 2 fusl oil 1,000 u, 0 Rutomatic refill =-- Plant services ==
O CFA-657 No. 2 fuel oit 1,000 U, 0 Automatic refill -- Plant services --
CFA-609 Unleaded gasoline 500 u, 0 Oipstick 01SSW200  Plant services --
CFA-708 No. 2 fuel oil 42,420 AL Gauge on outside O1TMP251 Plant services --
of tank
CFA-755 Diesel blend 60,060 U, ¢ {ipstick {18FW214  Site services Abandened
CFA-755 Diesel blend 11,200 u, o Dipstick 01BFW213  Site services Abandoned
CFA-754 No. 2 fuel oil 29,988 u, 0 Gauge on outside OIBFW249  Site services --
of tank
CFA-754 Diesel blend 20,580 U, o Gauge on outside OWBFW215  Site services -
of tank
CFA-754 Unleaded gasoling 20,580 U, o Gauge on putside OIBFWZ05  Site services -
of tank
CFA-754 Diesel ¥o. 1 5,040 4, 0 Gauge on ocutside O1BFW245  Site services --
of tank
CFA-754 Diesel Na. 1 5,040 U, 0 Gauge on outside O1BFW246 Site services -
of tank
CFA-754 Unleaded gasoline 15,750 U, a Gauge on outside O1BFW206 Site services -
of tank
CFA=754 Diesel blend 46,200 A, O Gauge on outside OIBFWZ16  Site services -
of tank




TABLE 3.15.2. {continued)

Mpove {A},
Location or Max imum Underground (Y),
> Tank Humber Capacity Qutside (0], IMMS
g Location il Type (a) Inside (I} Level Check Number Responsibility Comment s
CFA-764 Haste oil . 7 u, o Dipstick -- Site services --
Fire Station No. 2 fuel gitl 1,000 U, 0 Avtomatic refill -- Plant services --

No. 2




TARLE 8.15.3. CFa BAZARDOUS WASTE DESPOSAL SIIES

S5ize
()

Suspected Types
of Mastes

Estimated
fuaantity
af Wastes

Method of Bparation

Clasure Status

Geoloeical Setting

Surface Draftnage

Evident and
Potentfal Problems

Pertod of
Site Stte Name Uperation
Hotor Pool fond 19511933
QFd CFA Sanitary 1951-1381
Landfi11
[
h
~i

5,000

150,000

Qils and grease
Battery acid
{sulfuric)
Dinctyiphthalate

Hiscellansous/
Unknown harardous
materialsd
Asbestosd

Chrome fehromatesd
Mercuryd

Hethyl
Dithiocyrate?

Bery1¥iumd
Iirconicm chipsd

Trichicroethane
sludge bottoms

Waste paint and
thinners

Assumed total
hazardous mater-
fals reaching
Tandfily

Unknown
56,100 L
Unknown

30 M3

530 #3
205 ud
1gq
23 g

ig
1 M3
120 drums

24,000 L

Total 100~
150 druns/

¥r

Oischarge 1ines from

Eguipmest Repair
Buildfna {€F-665)
discharged directly
tg the pond

Cut and #4171 land-
f111 averation-ne
liners or imperm-
able covers

{nact ive--waste lines
rerouted throaugh
qrease and sand traps
to the {FA Sewage
Treatment Piant

Inactive

Snake River Plain
Aquifer is about
¥48 m {285 feet)
below the surface
which f5 qenerally
level. Subsurfatce
consists of alter-
rating layers of
basalt and siit

Same

Surface ryn-on 1s
nat excluded from
the excavated pand
area

Surface run-on is
not excluded from
the exca7ated pond
area
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T4RLE 3,15.1, (continued)

Suspectad Types
of Wastes

with smal) quan-
tities of corro-
styes, radipnu=

clides and possé-

Pariod of Si;e
Sita Site hame Operatios _m}
(F-513 franch drain or 1950-Present.  NA Lad wastewsier
seepage pit.
ble solvents,
CF-bla CF-674 Pond 1954-1965 3,000 Chemical and

a. Fron iWMES Reports.

natural uranium
cont antnated
wastevater
frem fusl
processing
pretotype
operations,
Mercury is

alse suspect.

Egtimated
Quantity
af Wastes

Hethod oF Operation

Closure Status

Geolnolcal Setiing

Surface Drainage

Evident and
Potentia) Prohlems

Urknown

Unknown

Lab sinks drafn to
this French drais,

Floor drajns led to
this oond.

Inactive--since 1584
no hazardgus wastes
discharged,

Inactive

Same

Sare

Discharge area is
subsurface, but
thers has been no
actton taken to
oreclude surface
Infiltration,

fond deprassion
area ts gpen to
surface dratnase,




TABLE 3.15.4. WATER AND SEDIMENT ANALYSIS FOR CFA MOTOR POGL POND
SEPTEMBER 1982

Water Sediment
Element (mg/L, ppb) (mg/q, ppm)
Aluminum oL® 192.0
Chromium BDL 8.2
Barium BOL 72.5
Cadmium BDL 1.2
Cobalt 8DL 2.0
Copper 80L 21.7
Iron 875 3416.7
tead BDL 7.5
Nickel BOL 8.3
Manganese 115 70.0
Zinc BDL 83.3
Boron 450 37.5
Ions mg/L m

Chlorides 330 NAD
Nitrate-N 0.2 NA

Sulfate 30 NA

Organics mg/L b (mg/kg, ppb)

bis (2-ethylhexyl) phthalate 6 4000
PCB-1016 BOL 170

a. BOL--below detection limit,

b. NA--not analyzed.
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steam cleaning facility at CF-664 which drains to the pond. Past
radioclogical surveys of the pond have at times indicated contamination, but
more recent surveys have shown ncthing of concern.

3.15.3.2 CFA Landfill.

3.15.3.2.1 Description--As mentioned in Section 3.15.1.6, the

VYL E i om g a.omom

led to cover the waste and new trenches are dug as
necessary. Solid waste is brought from all over the site to this

[¥%3
[
wn
LN

3.15.3.2.2 Mastes Received--The sanitary landfilil has always had

tight controls on receiving radioactive materials, but up until about 1980
there was probably 1ittle concern over other potentially hazardous
materials being sent there. To some extent, records have been kept of
materials going to the landfill since 1971. However, these records are
often nonspecific and do not include all the hazardous chemicals or
materials that went to the landfill, particularly those that went in small
quantities combined with other solid wastes. Table 3.15.3 provides a 1ist
of known or recorded hazardous materials that have been buried at the
landfill. It includes items identified in records (Industrial Waste
Management Information System--IWMIS) and the trichloroethane vapor
degreaser bottoms and the paint/paint thinner residues described in

Section 3.15.2. Materials shown in the IWMIS date back only to 1971; it
can be assumed that similtar materials were buried from 1951 to 1971.
Reviewing the types and quantities of wastes now generated within the INEL,
certain assumptions can be made on which waste streams may have gone to the
landfiil in the past. These waste streams currently amount to about

100 drums per year. It is further assumed that similar or larger waste
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streams existed in the past since there have at times been larger numbers
of operations going on at the site than there are at present. For ranking
purposes the figure of 100 to 150 drums per year will be used.

3.15.3.3 C(F-633 French Drain.

3.15.3.3.1 Description--CF-633 was constructed so that drairs
with the potential to receive contamination (radicactive contamination was
of primary concern) were plumbed tc a French drain or seepage pit located
just outside the east end of the building. A seepage pit is generally an

and into which the wastewater is piped.
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several laboratory facilities as described in Section 3.15.2, It is
suspected that the wastewater created from these laboratories contained
small quantities of corrosives, radionuclides and possibly sclvents such as
xylene and toluene which are commonly used in scintillation cocktaitls.
There is no record of the guantities of waste that went to the seepage pit,
but +the hazardous constituents were nrobably relatively small.

3.15.3.4 {F-674 Pond.

3.15.3.4.1 Description--This abandoned pond is a low area just
southeast of CF-674 (see Figure 3.15.2). It is connected by underground
pipe to the south end of CF-674. Wastewater is no longer being discharged
to the pond, but there have been nc attempts to fill in the depression or
to grade the area to prevent surface runoff.

3.15.3.4.2 Wastes Received--The only identified wastes of
concern entering this pond are those associated with the fuel processing

pilot plant operations. There is no record of the wastes that went to this
pond, but it is likely that hazardous constituents such as mercury, acids,
zirconium, and natural uranium were included. Although quantities are
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unknown, the processes involved were small, pilot-plant operations that
were run only intermittently. For purpeses of applying the Hazard Ranking
System (HRS), it is assumed that fewer than 500 drums of hazardous
constituents went to the CF-674 pond. This should be a conservatively high
estimate since most waste associated with the calciner operation was water
and estimated quantities of wastes from the other operations are about

12 drums per year.

It should be noted that there was radicactive contamination reported
due to a spill adjacent to the CF-674 facility and to the wastewater
discharged to the CF-674 Pond. According to people who worked on the pilot
plant operations, any radicactivity was due solely toc the natural uranium
that was used to make up the test solutions. Contaminated soil next to the
building was removed and taken to the RWMC at the time of the spill. Past
radiological surveys of the pond have shown minor activity but more recent
surveys have detected none. '
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3.16 Radioactive Waste Management Complex (RWMC) Review

3.16.1 RWMC Description

The Radioactive Waste Management Complex {RWMC) was established at the
INEL in 1952 to accommodate the radioactive wastes generated by Jaboratory
operations. It is located in the southwest corner of the INEL. In
wastes from Rocky Flats since 1954, and smaller quantities from other DOE
facilities, jincluding Argonne National Laboratory--East, Bettis Atomic

[ o YN

T T . P L]
FOwWer Ldbordio 11

Yy, batte

The RWMC may be divided into two major sections. The first is the
Subsurface Disposal Area (SDA); the second is the Transuranic Storage Area
(TSA). Each of these sections contains several! smaller storage areas, as

can be seen in Figure 3.16.1.

3.16.1.1 Subsurface Disposal Area. The SDA contains low-level waste

which has been segregated based on radicactivity and container size.
Wastes go into either a large pit, trenches, or soil vaults and are covered
with earth. This is considered permanent disposal.

The Transuranic Disposal Area (TDA) is an asphalt pad within the SDA
that is used for permanent disposal of uranic and transuranic wastes
containing fewer than ten nanocuries {nCi) of transuranic activity per gram
of waste. The waste containers are stacked on the asphalt pad and then
covered with earth. These wastes are considered permznently disposed of.

3.16.1.2 Transuranic Storage Area. The TSA consists of asphait pads

adjacent to the SDA. The TSA is used for storage of transuranic wastes
containing more than 10 nCi of transuranic activity per gram of waste.
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Figure 3.16.1. Radioactive Waste Management Complex.



The TSA is used for interim waste storage in which the waste is stored in
containers designed for 20-year integrity. The containers are stacked,
covered with plywood and nylon-reinforced polyvinyl, and then a fina?
covering of two to three feet of earth. This waste is retrievable and will

be removed to a federal repository when one becomes available.

The RWMC is enciosed by fences and surrounded by dikes and drainage
channeis.

3.16.2 Sources of Waste Stored at the RWMC

3.16.2.1 Idaho National Engineering lLaboratory. The buried waste
consists of a variety of radioactively contaminated materials including:

clothing, maintenance equipment, decontamination materials, and waste

essing products. Some of this waste may be considered hazardous. The
hazardous wastes known to be buried at the RWMC include: Acetone,
antimony, benzene, cadmium, hydrofluoric acid, mercury, and thailium. Other
buried hazardous materials inciude asbestos, beryllium, gasoline, lead,
nitrates, oil, palladium, polychlorinated biphenyls, and zirconium. Exact
types and guantities of contaminated, hazardous materials buried at the
RWMC are unknown, but guantities of most are thought to be small.

Review of Unusual Occurrence Reports provided the information in this
section. During normal Initial Drum Retrieval (IDR) operations on June 22,
1978, a drum labeled "Cyanamide - Cyanide Poison" was discovered. The drum
was repackaged and will be opened at a later date. Another drum, labeled
"Fragmentation Bomb" was discovered during the IDR. This drum was opened
under controlled conditions and found to contain ordinary waste. It is
suspected that the waste generator had reused an empty container without
bothering to change or do away with the old label. It is quite 1ikely that
the drum labeled "Cyanamide" is from a similar action.
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During compaction of CPP Dumpster D-249 on June 21, 1984, a waste
liquid was observed. The waste liquid appeared to be a strang acid. CPP’
identified the Tiquid as fuming nitric acid. This wouid indicate that
small amounts of acids are present at the RWMC as part of Taboratory waste.

Recent records (1980 to present) give more details on the composition
of the waste buried at the RWMC. Approximately 37% of the total dispcsed
waste from 1980 on has come from CPP. Of this, lead is the most often
mentioned hazardous material. Cadmium is also mentioned frequently,
aithough exact amounts for both are unknown. Other identifiable hazardous
wastes present, or believed to be present, at the RWMC are given in
Table 3.16.1. These are INEL-generated wastes.

A variety of hazardous wastes Trom cther naticnal Jaboratories has
been disposed of at the RWMC, although the total amount of hazardous waste
is thought to be small. Table 3.16.2 gives a general overview of the

3.16.2.2 Rocky Flats Plant. Beryilium (Be) contamination exists in
d t

ges and in solidified organic wastes. 1In
addition, small amounts of Be are generated by various R&D efforts in
plutonium processing areas. The concentration of Be in drums of solidified
organic waste is unknown.

Prior te 1973, mercury and lithium batteries were periodically placed
in second-stage sludge drums. At this time, second-stage sludge drums were
also used periodically to dispose of bo%ttles of liquid chemicai wastes and
small containers of elemental mercury. The number of batteries and volume
or type of chemicals placed in the sludge drums are unknown. First- and
second-stage sludge drums &lso contain a variety of residual toxic heavy
elements from processing various plant-generated liquid wastes.
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TABLE 3.16.1. IDENTIFIABLE HAZARDOUS WASTES AT THE RwMC*

AREA MATERIALS HAZARDOUS RATING

ARA Pb - Pb shielding Very-1likely-present hazardous material?
Ir - not fine enough Very-1likely-present hazardous material
to be ignitable

CFA Pb - Pb dross from Pb Shop  Identifiable hazardous materiaib

Pb - Pb pig for shielding Very=-1ikely-present hazardous material

source
Cep Pb, Cd, Pb - brick form Identifiable hazardous material
uranium - nonpyrophoric
form
Pb, Cd, Hg Very-1ikely-present hazardous material
Zr, acids, - raffinate Known-to-be-present hazardous material®
grab samples "everything"
basin cleanup sludge,
acids and nitrates in
1983 soil
NRF Asbestos, Pb - Pb Very-likely-present hazardous material
shielding
Chromate in (nonroutine) Known=-to-be-present hazardous material
resin
PBF Pb -Pb shielding Very-likely-present hazardous material
TAN Pb - shielding for "hot" Very-likely-present hazardous material
waste in waste package
TRA U, U02 = uyranium scrap Identifiable hazardous material
Be - Be reflect pieces Very=1ikely~present hazardous material
Cr, Na - resin Known-to~be-present hazardous material

a. Very-likely-present hazardous material constituent - depended on the
knowledge of the waste based on the description, building of crigin,
timeframe, and other sources of the person interviewed.
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c. Known-to-be-present hazardous material constituent - same basis as "very
Tikely present" but more of an educated guess or inference.

* Information taken from correspondence written by T. Watanabe and sent to
D. L. Uhl from E. A. Jennrich.
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TABLE 3.16.2. HAZARDOUS MATERIALS INCLUDED IN STORED TRU WASTES

Waste Generators

Hazardous Material MND BCL BAPL ANL-E  RFP  INEL
Mercury (elemental) X X
Beryl1lium {compounds} X X X X
Asbestos X X
Nitrated Wastes X X X
Organic Wastes (mixtures X X

unknown)
Polychlorinated Biphenyl (PCB) 0 0 X
Folyethyiene Glycol X
Other Chemical Unknown X
Gas Generation/Pressurization 0 X

in Waste Containers

Pressurized Vessels 0
Batteries (lithium, mercury) X
Biological Wastes X
Pyrophorics 0
MNO = Mound Laboratory
BCL = Batteile Columbus Laboratory
BAPL = Bettis Atomic Power Laboratory
ANL-C = Argonne National Laboratory--Last
RFP = Rocky Flats Plant
INEL = Idaho National Engineering Laboratory
X = Hazard identified as existing in stored waste
0 = Hazard identified as potentially existing in stored waste
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Large quantities of nitric acid are used in plutonium-recovery
operations and smaller gquantities are used by many other plutonium
operations. Generally, no free nitric acid is present in solid waste
packages, as it was absorbed on paperwipes, rags, or other absorbent
material.

lon-exchange resins are used by production plutonium=-recovery
operations to purify piutonium-bearing soiutions. Ion-exchange coiumn
resins are usually changed once or twice a year, depending on the rate of
production plutonium-recovery operations. During recovery operations, the

resins are exposed to various concentrations of nitric acid. Since 1972,
resin wastes have been leached with water and then solidified with Portland
cement in l-gallon polyethylene bottles before placement in a waste drum.
It is believed cemented resins should not represent z significant hazard

unknown .

Small amounts of unoxidized (metallic) plutonium and/or metastable
plutonium suboxides may be present in vacuum pots that were connected to
plutonium machiring stations. The pots were included with other wastes
generated by D&D operations conducted in 1969. Another potential source of
pyrophorics includes any depleted uranium wastes retrieved and placed in
storage during INEL retrieval projects.

Transuraric contaminated oils containing polychicrinated biphenyis
were periodically processed with other organic wastes until 1979 at RFP.
The concentration of PCBs in these oils is believed %o be >500 ppm,
although records concerning processing of PCB oils are not complete. The
total number of PCB-contaminated drums is unknown.

Large quantities of asbestos or materfals containing asbestos
(filters, insulation, fire blankets, gloves, etc.), have been included in
waste shipments to the INEL. Specifics concerning asbestos content or
volume are unknown,

280



Pressurized gases have been used at RFP for calibration of laboratory
and monitering instrumentation and for use in production areas. A large
number of contaminated gas cylinders, including CO2 fire extinguishers,
were included in waste shipments to the INEL, after a fire in 1969. It was
betieved most of the gas cylinders were depressurized prior to piacement in
waste containers. Certain gases may have been hazardous to depressurize in
the work environment and would have been placed directly into waste
containers. Information concerning the type of gases, cylinder sizes,
shipment dates, and related data was not available.

storage at the INEL and returned to RFP for characterization. Results of
the characterization project revealed that four drums had elevated levels
of hydrogen {6, 12, 13, and 19% by volume}. The lower expiosive 1imit for
hydrogen in air is 4.1% by volume. Hydrogen generation may occur from

alpha-radiolysis of water and organic or cellulosic materials.

Pressurization of waste drums may occur from gases (hydrogen, oxygen,
etc.) produced by radiolytic, bacterial, and chemical actions. During
1980, a firgt-stage s

nlarad in ctnrana at tha TNEL Aurin
taced In stovage at the INEL durin

1978,

[

was discovered to be pressurized. Analysis of the drum indicated the
pressure to be 19.6 psig. Other stored waste drums, particularly

first-stage sludge drums, may also be pressurizecd.

3.16.2.3 Argonne Natjonal laboratory--East. Argonne Naticnal

Laberatory--East, Argonne, I11inois, has been shipping wastes to the INEL
stnce 1974. Some of these shipments have included small amounts of
beryllium, the volume of which is unknown. Organic wastes such as
scintillation liquids, alcohols (low-carbon aliphatic, generally butyl),
and various oils, have been inciuded in waste shipments. The wastes were
absorbed on vermiculite contained in metal cans and polyethylene bottles.
Some of the wastes were the result of D&D operations. The number or volume
of cans or bottles containing absorbed scintillation 1iquids, absorbed
alcoholts, or cil dnciuded in waste shipments is unknown. It is also

unknown if any of the oils contained PCBs.
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Organic-based resins are generated by isoctope separation and recovery
experiments. The resins are exposed to varicus concentraticns of nitric
acid and are usually rinsed with either oxalic acid or a mixture of HC1/HF
acids before disposal. Oxalic acid denitrates the resin znd removes most
of the fissile material. Resins rinsed with HC1/HF may be in the nitrate
form. The overall volume of ion-exchange resins generated by ANL-E
operations is believed to be smail. Specific infermation is not available.

3.16.2.4 Bettis Atomic Power laboratory. Bettis Atomic Power

Laboratory, West Mifflin, Pennsylvaniaz, began shipping wastes to the INEL
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solid powder or

1
flakes, was packaged in metal cans and then placed in waste drums. The
volume of material included in waste shipments is unknown.

3.16.2.5 Batteile Columbus Laboratories. PCBs may be present in

waste oils removed from various equipment pieces (lathes, presses, etc.)
during D&D operations. The oils were absorbed with 0i1-Dri (trade name)

and are contained in approximately 20 1-galion metal cans.

3.16.2.6 The Mound Laboratory. The Mound Laboratory, Miamisburg,
Ohic, has sent approximately €1 cartons of contaminated elemental mercury

to the RWMC. The total estimated quantity of mercury included in the waste
is 7.63 gallons (864 1b).

Several 1-gallon cartons of beryllium-contaminated wastes are
generated on a yearly basis by analytical cperations at the Mound
{aboratory. The beryllium in these cartons is estimated to be >0.05 grams
each.

An estimated 20 drums of absorbed acidic wastes were shipped from
Mound to the INEL. These drums may be pressurized due to a chemical
reaction between the calcium carbonate contained in the absorbent agent and
the acidic waste. Radiolytic production of hydrogen gas may also occur in
certain waste drums from here. Suspect drums would be in-1ine-generated
combustible wastes and >100 nCi/g combustible waste drums.
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Spent ion-exchange resins, from recovery operations, have beean
included in waste shipments. The resins were exposed to various
concentrations of nitric acid during recovery operations. Although
beiieved to be washed with water, it is not known how compietely the resins
were denitrated. MNumerous cartons of asbestos filters and some asbestos
gtoves have also been included in waste shipments.

3.16.3 Evidence of Migration

3.16.3.1 Surface Waters. Surface-water runoff was collected at the

RWMC for radionuclide anaiysis following periods of rainfall or snowmelt.
Results are shown in Table 3.16.3. Generally, only naturally occurring
radionuclides were detected in SDA pump samples. On March 14, Cs-137,

~ YR

Pu=23%, =240, 53r-50; and Am~Z41 were detected in the sampie coilected at
the SDA pump. The detection concentrations probabiy reflect the increase
in particulate concentrations during this time. The higher-than-normal
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cccurrence and are not representative of RWMC surface waters.
Preliminary modeling of environmental trans
the RWMC indicates that the water pumped from the SDA may be a ¢
transport pathway of radionuclides from the SDA. However, it is relatively
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inconsequentig} in terms of dose.

Radionuctides in the discharged water become adsorbed or attached to
soil particles and can accumulate. Although the pumped runoff water may be
one of the largest radionuclide transport pathways at the RWMC, the pathway
is not connected with any potable water socurce and therefore does not
represent a hazard to personnel or to the off-site population.

Surface waters are monitored for nitrates to determine the potential

migration of waste containing scluble nitrates.

Water samples were collected at the lowest point in the Pad A drainage
system. Resuits of nitrate anaiysis are shown in Figure 3.16.2.
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TABLE 3.16.3.

WATER SAMPLE RESULTS FROM SPECIF IC RADICNUCLIDE ANALYSIS

Concentrations
(1078 mCi /mb )2 0€

Weight of
Date of Sampling Detected in Detected in Particulates
Collection Location Radionuclide Filtrate Only Particulate Only {mg)
03/14/84 SDA Pump Cs-137 1.62 G 0.17° 4,50 1 0.34 7200
Pu-239-240 0.016 d 0.006 Not analyzed 7200
Am-291 0.80 G 0.020 Not analyzed 7200
Sr-90 2,20 G 0.20 Mot analyzed 7200
Pad A, Only naturally occurring Ontly naturally occurring Only naturally occurring Nae
TSA 1, radionuclides detected radionuclides detected radionuclides detected
TSA 2,
Control
03/19/84 SDA Pump, Only naturally occurring Only naturally occurring Only naturally occurring NA
Control, radipnuclides detected radionuclides detected radionuclides detected
Replicates
13/22/84 pit 10f Pu-238 4,30 4 0.10 Not analyzed 840
Pu-239-240 122 G 3.00 Not analyzed 840
Am-241 88.6 § 7.2 65.8 4 3.20 840
Sr-99 0.15 & 0.07 Not analyzed
03/22/84 SDA Pump, Only maturally occurring  Only naturally occurring Only naturally occurring NA
Replicates radionuclides detected radionuclides detected radionuclides detected
03/28/84 SDA Pump, Only naturally occurring Only naturally occurring Only naturally occurring NA
Control radionuclides detected radionuclides detected radionuclides detected
06/19/84 Pad A, Cs-137 0.37 4 0.085 Not analyzed 192Q
TSA 1, Only naturally occurring Only naturally occurring Only naturally occurring NA
TSA 2, radionuclides detected radionuciides detected radiomiclides detected
Control
07/25/84 Pad A,
T5A 1, Only naturally occurring Only naturally occurring Only naturally occurring NA
Control radionuclides detected radionuclides detected radionuclides detected
08/02/84 SDA Pump Only naturally occurring Only naturally occurring Only naturally occurring NA
radinnuclides detected radionuclides detected radionuclides detected
10/25/84 TSA 2 Pu-239, -240 0.013 § 0.004 Not analyzed 480
- Am- 261 0.001 & 0.0005 Not anlayzed 480
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TABLE 3.16.3. (continued)

Concentrations
(1078 mCi fm_ )22 D¢

Weight of

Date of Sampling Detected in Detected in Particulates
Collection Location Radionuclide Filtrate Only Particulate Only {mq)
10/25/84 Pad A Am-241 0.014 G 0.005 Not analyzed 1280
10/25/84 Control Pu-239, 240 0.009 T 0.004 Not analyzed 1040

Am-241 0.06 § 0.02 Not analyzed 1040

Total U 06.02 4 0.7 Not analyzed 1040
10/25/84 TSA 1, Only naturally occurring Only naturally occurring Only naturally occurring NA

TSA 3 radionuclides detected radionuclides detected radionuclides detected

a. Naturally ¢occurring radionuclides (Ra-226, Th-232, Po-214, Bi-214, and K-40) were detected in all samples, but are
not reported here.

b. Because the water samples are acidified prior to filtration, radionuclides originally jon-exchanged or physically
sorbed onto suspended solids may have been solubilized to some degree. Thus, the radionuctide concentrations in the
Tiquid may be higher than that which existed in the environment. Likewise, the radionuclide concentrations in the
particulate portion may be lower than in the environment.

¢. Results presented as positive in this table are 12 analytical uncertainties; analytical uncertainties are
presented at {1 s.

d. The particulates were not analyzed by radiochemistry in 1984, but will be in 1985.

e, NA = Not applicable.

f. Yalues obtained for these samples are the result of a spill within the RWMC and are not representative of normal
conditions.
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Figure 3.16.2 Nitrate concentrations in water samples from Pad A.
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The results are variable and no trends of increasing or decreasing
concentrations are apparent. For several reasons it cannot be inferred
from these data that no ieaching of nitrates from Pad A has occurred. The
control Tocation may not be representative of Pad A conditions because
Pad A is covered with lakebed soils, which may contain more nitrates. It
is also difficult to interpret the inconsistent fluctuations in the data.
Finally, the water sampies were not collected from an optimal location.

Dilution of water occurred because it mixed with surface runcff from the
asphalt pad adjoining Pad A.

3.16.3.2 Subsurface Water. The United States Geological Survey

(USGS) routinely samples subsurface water from monitoring wells located in

and adjacent to the RWMC. These well locations are shown in

L

T emmuminnad I coumwma

ium were discovered in several we
one such sampling (See Table 3.16.4). The source of the tritium is from
past disposal of wastewater at the ICPP and TRA operations. No

gamma-emitting radionuclides or 1|+ nium were cbserved in any of the

bv AlitLES) ) w10 T AW I - LeR iuToniIum were TV

wells, A very small quantity of Am-241 was observed in one well. The last
time Am-241 was observed was in July of 1982.

Results of chemical analyses performed on samples of subsurface water
collected by the USGS in 1984 are shawn in Tables 3.16.4 and 3.16.5.
Except for wells 88 and 92, specific conductance (an indicator of tota!l
mineral content) measurements appear to be consistent with past results.
Several factors may have contributed to the rise in conductivity in
well 88, Briefly these include, but are not limited to, the following.
The aguifer may be receiving highly mineralized water from the
perched-water table. Minerals could be leaching from the previousty
unleached cement well casing as a result of the current rising subsurface
water levels. The increase may represent normal hydrological conditions.
Finally, material from the RWMC may have become mobilized by past flooding

and transported through the unsaturated zone.

Based on the available data, conclusions cannot be made regarding the
cause of the fluctuations.
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Figure 3.16.3. USGS well locations in and adjacent to the RWMC.
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TABLE 3.16.4. RESULTS OF RADIOCHEMICAL ANALYSES OF RWMC SUBSURFACE WATER

IN 1984
Month Concentration® Percentage of
Well Sampled Radionuclide (1678 uci/my) ca?
87 January H=3 1.4 +0.3 0.05
April H-3 1.4 + 0.3 0.05
July H-3 1.3 + 0.3 0.04
October H-3 1.4 +0.3 0.04
88 January None - -
April None -- -
July None - -~
Cctober None - -
89 January None - -
Aprid None - -
July None - -
October None - -
99 January H-3 2.1 +0.3 0.07
April H-3 1.9 + 0.3 0.06
July H-3 1.5+ 0.3 0.05
October H~3 1.2 + 0.3 0.04
RWMC January H~-3 1.8 +0.3 0.06
Production April H-3 1.5 +0.4 0.05
Well July H-3 2.1+40.3 0.07
October H- 1.7 + 0.3 0.06
Am-241 0.000015 + 0.000006 0.0004
92 April None - -
October None -- -
Natural H-3 0.05 to 0.1 -

Background

a. Analytical uncertainties presented are + lo.

b. Detected concentration as a percentage of Concentration Guide (CG)
values for uncontrolled areas from DOE Crder 5480.1A. Chapter XI,
Table II, Column 2.

¢. -- Not applicable.
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TABLE 3.16.5. RESULTS OF CHEMICAL ANALYSIS OF SUBSURFACE WATER AT THE RWMC

IN 1984
Concentration
c ces e (mg/L or ppm)
Month DPEC1IAC Conductance }
Well Sampled 10 7 (mhos/cm) C1 Na+
87 January 2.8 +0.3 14 + 1 --
April 2.9+ 0.3 14 + 1 -=
July 2.8 +0.3 11 + 1 --
October 3.0+ 0.3 15 + 2 12 + 1
88 January 6.1 + 0.3 137 + 14 --
April 6.1 + 0.3 105 + 10 --
July 5.8 + 0.3 130 + 13 --
October 5.4 + 0.3 98 + 10 47 + 5
89 January 3.2+0.3 36 + 4 ==
April 3.1 +0.3 27 + 3 -~
July 3.0+0.3 32 +3 -~
October 3.3+ 0.3 26 + 3 15 + 2
90 January 3.1+ 0.3 12 +1 ==
April 3.0+ 0.3 10 + 1 --
July 2.9 +0.3 11 +1 --
October 3.3+0.3 12 +1 10 +1
RwMC January 3.2+0.3 13+1 --
Production April 3.1 +0.3 10 +1 --
Well July 2.9 +0.3 12 + 1 --
October 2.9+ 0.3 11 + 1 8 +2
92 April 8.0 +0.3 689 + 7 --
October 8.5 + 0.3 68 + 7 --b
Natural 300 ~ 325 8 - 15 g - 20
Background
(of aguifer)
a. Analytical uncertainties presented are + lo

b. Not analyzed.
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3.16.3.3 5So0iis. Since small- mammal burrowing is a mode of
radionuclide transport, excavated soils were collected from small-mammal
burrows in the five major areas of SDA (see Figure 3.16.4). The samples
were analyzed using gamma spectroscopy and radiochemistry. The results are
presented in Table 3.16.6. Results are similar to those of routine soils.
The concentrations detected through radiochemistry analysis also fall
within normal ranges for that area.

Nitrate analysis was performed on soil samples from the RWMC. Results
of nitrate analysis of Pad A soil samples are shown in Figure 3.16.5. The
pattern among these data is consistent, with the exception of the spring of
1984, It is thought that the addition of new soil spread over the area in
the fall of 1983 influenced the drainage ditch data. Measured nitrate
concentrations for all other samples taken in the spring of 1984 are
unusually high. If error in laboratory analysis can be ruled out, then
some unusual source of nitrates raised the surface soil concentrations over
a wide area. Possibie sources of these nitrates are the waste in the Pad A
mound or the soil used for final cover. There is no apparent trend of
increase or decrease in the Pad A ditch soil concentrations from 1980
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Figure 3.16.4. RWMC soil-sampling locations.
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TABLE 3.16.6. EXCAVATED SCIL SAMPLES FROM SMALL-MAMMAL BURROWS

,_.a
Concentration

Location Radionuclide (10-6 uli/ml)
1-2 Co-60 0.77 + 0.14
Sr-90 0.11 ¥ 0.01
Pu-239, 240 0.37 + 0.04
Am-241° 1.3+ 0.2
1-3 Ce-144 0.90 + 0.16
2-1 Am-241 0.66 + 0.9
Sr-90 0.4 +0.1
Pu-239, 240 0.22 + 0.05
2-2 Cs-137 0.94 + 0.24
4-1 Am=241 2.1 +0.2
Sr-80 0.6 + 0.1
Pu-239, 240 1.0+ 0.2
4-2 Am-241 32. + 3.0
Sr-238 0.32 + 0.04
Pu-239, 240 16.5 + 0.8
4-3 Sr-00 0.5 +0.1
Cs-137 0.45 + 0.10
Pu-239, 240 0.46 + 0.08
Am=-241 1.8+ 0.5
5-1 Cs-137 0.38 + 0.12

a. Analytical uncertainties presented are + lo.

b. All the americium results shown here are from radiochemical analysis.
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Figure 3.16.5. Nitrate concentrations in soils from
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4. CONCLUSIONS FOR EG&G SITES

The purpose of this effort is to locate and identify those inactive
hazardous waste disposal sites that may pose & potential threat to health,
safety or the environment as a result of hazardous substance migration.
The proceeding section presented the findings of document searches and
personnel interviews. The conclusions given in this section are based on
those findings and are presented according to the general geographical
divisions made in Section 3. Table 4.1 contains the priority ranking of
potential contamination sources within the INEL which are operated or
contrelied by EG&G Idaho, Inc. The rankings are based on scores obtained
using the EPA Hazard Ranking System (HKRS) for chemical hazards and the DOE
modified HRS (MHRS) for hazards. The HRS was used as an aid in judging the
reiative significance of the various sites.

4.1 Test Reactor Area (TRA)

4.1.1 TRA-758, Warm-Waste Pond

Cartinne n
oL LIVie U

f th 952 and hav

nce 1 and have
more or less continucusly received tow-level radiocactively contaminated
wastewaler since that time. The chemical hazardous censtituent of primary
concern is chromium, which was sent to the pond from 1952 through about
1964 in the form of cooling water treated with chromates. The site
received an HRS score of 51.9. The high score was due in large part to
the fact that a migration path exists between contaminants in the pond and
the Snake River Plain Agquifer. Measurable contaminants in the aguifer that
can be linked to the Warm-Waste Pond are limited to specific

radionuclides. Migration of chromium from the pond to the aguifer has not
been verified, but chromium has been found in a perched water table that
exists beneath much of the TRA site. Without considering other physical
conditions, the potential for chromium migration must also be considered to

be present since an avenue of radionuclide migration has been shown to exist.
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TABLE 4.1. HAZARD RANKING SCORES FOR EG&G SITES

Site HRS Score
TRA Warm-Waste Leach Pond 51.9
TRA Warm-Waste Retention Basin 22.0
TRA Waste Disposal Well 39.9
TSF Injection Well 31.6
CFA Landfill 17.7
WRRTF Injection Well 14.5
TRA Chemical Waste Pond 12.0
PBF Corrosive-Waste Injection Well (PBF-302) 12.0
CF-674 Pond 12.0
TSF Disposal Pond 10.5
ARA-III Radioactive-Waste Leach Pond 10.5
ARA-TII Sanitary Sewer Leach Field (ARA-740) 10.0
TSF TAN-6G7 Mercury Spill g.5
IET Injection Well (TAN-332) 8.5
Minor spills at TRA Open Loading Dock (TRA-722) 8.2
RWMC 9.0
CFA Motor Pool Pond 8.5
OMRE Leach Pond 7.1
CF-633 French Drain 7.8



TABLE 4.1. (continued)

Site HRS Score

TSF TAN-B07 Fuel Spill 7.3
LOFT TAN-629 Diesel Fuel Spills 7.3
TRA Acid Spill (TRA-608) 7.1
TRA Paint Shop Ditch (TRA-606) 7.1
EOCR Leach Pond 7.1
TSF Service Station Spill (TAN-664) 6.8
WRRTF Burn Pit 6.8
WRRTF Two-Phase Pond (TAN-762) 6.3
LOFT Disposal Pond (TAN-750) 6.3
SPERT I Corrosive-Waste Seepage Pit (PBF-750) 6.0
NODA 5.9
TSF Burn Pit 5.8
WRRTF Evaporation Pond (TAN-762) 5.3
ARA~I Chemical Leach Field (ARA-745) 5.3
SPERT-III Small Leach Pond 5.0
SPERT IV Leach Pond (PBF-758) 5.0
SPERT II Leach Pond 4.5
PBF Evaporation Pond (PBF-733) 4.0
TSF Gravel Pit 3.8
BORAX II-V Leach Pond | 3.8
LCCDA 3.7
TSF Intermediate-level {Radipactive) Waste 3.4
Disposal System

IET Hot-Waste Tank (TAN-319} 2.4
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4,1.2 TRA-71Z, Warm-Waste Retention Basin

The wastewater that flows to the Warm-Waste Pond first passes through
this retention basin, which has alsoc been in use since 1952. The basin was
discovered to be leaking in the early 1970's and has since been
contributing the same contaminants to the perched water table as has the
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this basin, and it must therefore be assumed that radionuclides reaching
the aguifer may have come from this source as well as from the pond.
However, significant chemical contamination from the Retentieon Basin is not
suspected, since chromium was not discharged to this waste stream after
Octcober 1964. The site received an HRS score of 22.0. The scores were
lower than those of the Warm-Waste Pond because quantities discharged to

the ground were smaller and no chromium release was suspected.

4.1.3 TRA Waste Disposal Well

This injection well was operational from 1964 to 1982 and was used to
inject water (then considered nonhazardous) directly into the Snake River
Plain aquifer. The well is perforated at several intervals between 156 and
386 m; the aquifer starts at about 145 m. The only identified contaminant
of concern that was sent to the well was the chromated cooling water that
had previously gone to the Warm-Waste Pond. Chromates were used in the
cooling water until 1972. The USGS reported a definable chromium plume in
the aguifer during the period from the mid 1960's to the mid 1970's. But
their most recently published hydreclogical characterizations show no such
definable plume. It seems reasonable tc assume that the significant
contamination from this activity has already migrated and dispersed into
the aquifer and that contamination above background is therefore no longer
detectable. However, the site received a relatively high HRS score (39.9)

because an observed release was assumed.
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4.1.4 TRA Chemical Waste Pond

This pond undoubtedly received corrosive wastewater (acidic and basic
solutions) from 1962 to 1984 and has received pre-neutralized wastewater
since that time. The water reaching this pond has the same potential for
migration as does water going to the TRA Warm-Waste Pond since they would
both contribute to the same perched water table. However, it is unlikely
that this pond would ever have contributed any hazardous constituents to
the migration path. In-pond neutralization due to mixing of acidic and
basic solutions, the natural buffering capacity of the soil, and dilution
with the perched water table could all contribute to preventing any
corrosive characteristics from migrating to the aguifer. This site appears
to have a low potential of presenting a threat to health, safety or the
environment and has an HRS score of 12.0.

6.1.5 TRA-722, Open Loading Dock

The potential for migration of contaminants from this site is
basically unknown, although it is expected to be minimal. Any

petroleum products and solvents. The extent of such releases is unknown
but residues were visible beneath the dock. The site obtained an HRS score

of 9.2 by assuming a conservatively high release gquantity.

4.1.6 TRA Acid Spill (TRA-608)

This 1983 spill of 379 L (100 gal.} of suifuric acid should present no
significant potential for contaminant migration. It received an HRS score
of 7.1. This incident was scored because the release exceeded the
Reportable Quantity of 1,000 pounds for sulfuric acid as identified in
40 CFR Part 302.
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4.1.7 TRA Paint Shop Ditch (TRA-606)

The open disposal of approximatety 10,400 L of paint thinners and
solvents should present 1ittle potential for contaminant migration because
of the relatively Tow persistence of the waste involved. The fact that the
waste was disposed of in small increments decreases the chances of the

material's being pushed to any depth. The site received an HRS score of 7.1.
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4.2 Test Area North/Technical Support Facility (TAN/TSF)

4.2.1 TSF Injection Well (TAN-330)

The TSF Injection Weil received an HRS score of 31.6, which is the
highest score for sites within TAN. The relatively high score was due
largely to the fact that it was Jjudged to have an observed release even
though there were no specific analytical results to verify this. The logic
in assuming such a release is based on the fact that the well aliowed
discharge directly to the Snake River Plain Aquifer. Although minor
amounts of chromium, lead, and mercury are suspected of going to the well,
corrosive waste was the major hazardous constituent discharged. There
would appear to be limited potential for additional migration occurring
from the site since it was operative from 1955 to 1972. USGS sampling of
groundwater has not jdentified & contamination plume from the site, and it
is suspected that, if there ever were such a plume, it has been diluted and

dispersed so that it is no longer detectable.

This percotation pond has received miscellaneous wastewater since
1972, Prior to 1984, these wastewaters may have contained hazardous
constituents as well as minor amounts of radiological contamination. The
site received an HRS score of 10.5. The fact that the pond continues to
receive water definitely increases the potential for migration, but it is
questionable whether the actual pond water has ever been hazardous, at
Jeast by RCRA definitions. Tnhe most significant volume of hazardous
constituents identified as going to the pond are corrosives that may have
been neutralized by the time they were discharged. The potential for
migration of Tiquid from the pond may be significant but the hazards

presented by the contaminants inveived appear to be small.



4.2.3 TSF Mercury Spill

This mercury spill was identified through an interview with personnel
who were invelved. There was an attempt made to retrieve the spilied
material, but it is unknown how much of the estimated four Titers was
actually recovered. The spill occurred in early 1960, and the amount
unrecovered probably exceeded the one-pound Reportable Quantity for
mercury. The site was therefore ranked and received a score of 9.5,
Considering the small quantity involved and the time since the spill

occurred, the potential for any additional migration appears small.

4.2.4 TSF Fuel Spill, TAN-607
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purposes a conservatively high release estimate of 2,050 to 12,500 gallons

was assumed. As the score would indicate, the potential for significant

migration still appears to b
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mall,

4.2.5 T5F Service Statien Spill, TAN-664

This gasoline spill occurred in 1981/1982 and involved a reported
821 L (217 gal.). The incident received an HRS score of €.8. Considering
the small quantity involved in the spill and the high vapor pressure of the
material spilled, it is unlikely that much residue remains for migration.
The present threat to health, safety, or the environment from this spill is
considered minimal.

4.2.6 TSF Burn Pit
This combination landfill/burn pit area was operated from about 1953

to 1958. There were no significant quantities of hazardous wastes
jdentified as going tc this pit, but it is suspected that some waste
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petroleum was dispesed of here. The site received an HRS score of 5.8, but
this did not take into consideration the fact that the materials going to
the pit were reportedly burned on a frequent basis. Although there is
limited information available on the wastes disposed of here, the suspected
small quantity of hazardous wastes, and the fact that such waste may have
been destroyed (or at least made less mobile), make the potential for

contaminant migration small.

4.2.7 TSF Gravel Pit

The onily identified hazardous waste disposal at this gravel pit was
one drum (55 gal.) of sulfuric acid. The site was ranked and given a score
of 3.8 but could have justifiably been omitted from the process because the
guantity reieased was less thar the 1,000-pound Reportable Quantity for
sulfuric acid. The potential for contaminant migration appears %o be

insignificant.

4.2.8 TSF Intermediate-Level (Radioactive) Waste Disposal System
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received radioactively contaminated waste from 1955 to 1975. These tanks

stil] contain sludge which has both hazardous chemical and radiological
constituents. The chemical contamination produced an HRS score of 3.4.
The score, as well as the migration potential, is very low because the
tanks are reported to be sound and sit in a concrete secondary containment

cradle.
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4.3 Test Area North/Loss-of-Fluid Test (TAN/LOFT) Facility

4.3.1 LOFT Diesel Fuel Spills at TAN-629

During two events (one in 1982, the other in 1983), approximately
5,50C gallons of diesel fuel were spilled in the same ditch at the LOFT
facility. The site received an HRS score of 7.3, which indicates a low
potential for migration problems. Because of the limited amount of
precipitation in the region, the fuel would probably not be carried or
pushed very deep and should have had considerabie opportunity to evaporate
or to be bioiogically broken down.
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percolation pond, migration of the water is expected, but there has been no
evidence that any contaminants have reached the aguifer. The only

dous wastes shown as having been sent to the
pond are corrosive ion-exchange regenerants. Limited records show that
these were neutralized before reaching the pond. Carbon tetrachlceride was
not used for the toxicity/persistence element of the HRS score because the
total amount of carbon tet released was less than the Reportable Quantity
established by EPA. Even though wastewater is still discharged to the

pond, the potential for hazardous contaminants toc migrate appears smaltl.

4.3.3 Sites Within the LOFT Facility Which Were Not Scored

The LOFT Injection Well was not scored because there were no records
indicating hazardous or radiological wastes had ever gone there. The acid
spill that occurred in 1583 on the northeast side of TAN-629 was not scored
because the records show that the spilled acid was either removed or
neutralized. There should be no potential for migration of contaminants
from these sites.
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4.4 Test Area North/Initial Engine Test (TAN/IET) Facility

4.4.1 IET Injection Well (TAN-332)

The IET Injection Well received wastewater from 1956 to 1978. The HRS
score was 9.5. The score was based on an assumed observed release from
this site since the well injected directly to the Snake River Plain
Aquifer. However, there were no analytical results showing an increase in
contaminants in the aguifer. The only hazardous constituents going to the
well were ion exchange regenerants that were mixed and at least partially
neutralized prior to discharge. Any potential for migration of
contaminants from this site should have been exhausted long ago. Any
1

corrosive characteristic water reaching the aguifer has undoubtediy been

dituted and buffered to background levels.
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This tank was part of the facility's radicactively contaminated waste
coilection system that was periodically active from 1956 to 1978, The tank

and its sludge contents received an HRS score of 2.4 because of suspected
mercury contamination. There are no analytical data indicating that
mercury is present, and it probably should not have been scored. However,
mercury has been found in associated piping already removed. In order to
get an impression of the migration potential {as determined through the
HRS) the sludge was considered to be totally contaminated. As the Tow
score would indicate, even under worst-case conditions, the potential is

minimal.
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4.5 Test Area North/Water Reactor Research Test Facility {(TAN/WRRTF)

4.5, 1 WRRTF Injection Well {(TAN-331)

The injection well was operational from 1957 to 1984. Except for one
incident in which a small amount of radicactivity was apparently released,
the only potentially hazardous discharges were ion-exchange column
regenerant. The site received an HRS score of 14.5. The scores were based
on an observed release because the well injected directly into the
aquifer. However, it was reported that the corrosive regenerants were
neutralized prior to release to the injection well. The scoring was based
on the conservative estimate that no neutralizing was done; if the
discharge was always neutraliZed the HRS score wouid be zero. In any
event, the regenerants would have been buffered and/or diluted by the
aquifer and there should be no further threat to safety, health or the

AEar v e

4.5.2 WRRTF Burn Pit

This combinatiorn landfill/burn pit was operated from about 1958 to
1967. It received the same waste that had previously gone to the TSF Burn
Pit and was operated in the same manner. There were no significant
guantities of hazardous waste reporied as having been discharged to this
pit, but disposal of various petroleum products is suspected. The site
received an HRS score of 6.8, but this did not take into account that the
waste was frequently burned. As with the TSF Burn Pit, records are
nonexistent, but the quantities of hazardous waste are suspected to be
small and the freguent burning should have decreased the potential for any
migration problems. Zinc bromide was not used for the
"toxicity/persistence”" portion of the scoring because it is highly unlikely

that more than the Reportable Quantity was ever disposed of.
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4.5.3 WRRTF Two-Phase Pond {TAN-763)

This percolation pond has been used since 198] to receive wastewater
with small concentrations of hydrazine. The HRS score of 6.3 (shown in
Tabie 5.1) is based on the assumptiion that about 3.5 L of hydrazine were
discharged to the pond. Since hydrazine is such a strong reducing agent,
it is unlikely that the wastewater could migrate far through the ground
without reacting. The potential for migration of a hazardous substances
from this site appears very smail.

4.5.4 WRRTF Evaporation Pond (TAN-762)

This evaporation/infiltration pond, which {is the enlarged south cell
of the sewage lagoons, receives the wastewater that previously went to the
WRRTF Injection Well. It has been in use since 1984 and received an HRS
score of 5.3. The score is based upon the assumption that no neutralizing
of the corrosive ion-exchange regenerants was done before discharge.
However preneutralization is suspected and there are no other identified
hazardous constituents involved. Therefore, it is likely that there are no

therefore non-existent.
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4.6 Auxiliary Reactor Area (ARA)

4.6,1 ARA III, Radioactive Waste Leach Field

This percoiation pond has received small guantities of both
radiological and chemical contamination. It received an HRS score of
10.5. There has been nc wastewater intentionally discharged to the pond
since 1965; however, a small amount of water still flows into it. It is
suspected that the continuing discharge is clean water but it ceuld aid in
the migration of any contaminants already in the pond sediments. The
review of past operations indicates that the guantity of such contaminants
is small and no migration has been detected in monitoring wells. However,
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ensure the detection of any releases,

From 1980 through 1983, very small quantiti

have gone to this septic tank/drainage field sy

es of laboratory wastes
stem. The drainage field
received an HRS score of 10.0 due to this contamination. The continued use
of the sewer system contributes to migration potential but there is no
analytical data available to indicate which contaminants, if any, have
reached the leach field and whether or not they have moved. With the small
quantities of hazardous constituents involved, the seriousness of migration

from this source would be rejatively small, even as a worst case.

4.6.3 ARA I, Chemical Leach Field

This percolation pond has beern used since 1971 for miscellaneous
wastewaters. The small quantities of hazardous waste suspected are due to
laboratory operations and were responsible for the HRS score of 5.3. The
wastewater continuing to be discharged to the Teach field increases the
potentijal for migration, but the smail guantities of wastes invelved would
minimize the significance of any such migration. The quantities of
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individual contaminants identified as going to this site were actually
below their respective Reportable Quantities, as identified in 40 CFR
Part 302. A strict application of the HRS would have excluded these wastes

from the scoring process and the resulting score would be zero.
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4.7 Power Burst Facility (PBF)

4.7.1 PBF Corrosive Waste Injection Well (PBF-302)

This injection well was active from 1972 through 1978 and received
corrasive ion-exchange column regenerant and cooling water treated with
chromates. The well terminated at a depth of 35 m (115 ft), about 104 m
(340 ft) above the surface of the Snake River Plain Aguifer. Assuming all
the regenerant solutions were hazardous, the site was given an HRS score of
12.0. From recent discharge data there seems to be a good chance that the
regenerants have always been neutralized (due to mixing) before they were
released to the well. It is also unlikely that correosive characteristics
would have remained after migration through a soil ceiumn. This jeaves the
chromium as the primary constituent of concern for migration. Since the

well has not received water in over seven years and the location is not

considered an aquifer recharge area, it is likely that the hazardous waste
constituents have migrated as far as they will. Menitoring data are

insufficient to determine whether or not detectable levels have ever
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contamination to migrate from this site in the future appears to be small.

4.7.2 SPERT I Corrosive Waste Seepage Pit {(PBF-750)

This 5-m (15-ft) deep seepage pit received corrosive jon-exchange
column regenerant soluticns from 1955 through 1964. The site received an
HRS score of 6.0 based on the estimated quantities of sulfuric acid and
sodium hydroxide that were used to make up the regenerant solutions. As
with other sites that received this type waste, the corrosive
characteristics of the wastewater that went to this site are not expected
to have remained with the water for long due to the buffering capacity of
the soil. Continuing migration of contamination from this site does not

appear to be a problem.
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4.7.3 SPERT III Small Leach Pond

This percolation pond received ion-exchange column regenerant
solutions from 1958 to 1968. These corrosive solutions resulted in an HRS
score of 5.0 for the pond. No other hazardous wastes are suspected in this
pond. The potential for hazardous waste to migrate from this pond is very
small.

4.7.4 SPERT IV leach Pond (PBF-758)

This percolation pond was used from 1961 to 1970 for disposal of
chemically contaminated wastewater from a demineralization pliant and
radioactively contaminated wastewater from reactor operations. Chemical
contamination was iimited to corrosive ion-exchange coiumn regenerants
resulting in an HRS score of 5.0. The radiological contamination was

always small enough that DOE release criteria were not exceeded.
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As with the SPERT IV Leach Pond, this percolation pond was used fer
the disposal of wastewater from a demineralization plant and low-level
radicactive wastewater from reactor operations. It received these
wastewaters from 1960 to 1964. Radiocactive contamination discharges had
always been very low in activity and recent surveys have shown only
background levels. The site received ar HRS score of 4.5 which is lower
than the SPERT IV Pond score because the quantity of chemicals was less.
Again, migration of corrcsive contaminants is not expected to present a
problem. The guantities of individual hazardous constituents were actually
small enough to be lower than their respective Reportabie Quantities. A
stricter application of the HRS would actually have led to a score of zero.
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4.7.6 PBF Evaporation Pond (PBF-733)

Since 1979 this Hypalon-lined pond has received ion-exchange column
regenerant solutions (potentially correosive) and blowdown from the
reactor's secondary cooling system (pretreated with chromates until 1984).
The pond received a relatively low score of 4.0 since the liner should
prevent migration of chrome, which is the contaminant of primary concern.
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4.8 Experimental Organic Cooled Reactor (EQOCR)

4. 8.1 EOCR Leach Pond

The only site within EOCR identified as having received hazardous
wastes is this percolation pond. It was active from 1960 to 1962 and
received ion-exchange column regenerants. These corrosive wastewaters
resulted in an HRS score for the site of 7.1; nc other hazardous materials
were identified as going toc this pond. The potential for migraticn of
hazardous constituents from this pond is very low because of the natural

buffering capacity of the soil.
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4.9 Organic Moderated Reactar Experiment (OMRE)

4.9.1 OMRE Leach Pond

The only site within OMRE identified as having received hazardous
wastes is this percolation pond. The pond was active from 1959 through
1963 and primarily received radiologically contaminated wastewater.
Records also indicated that ihe pond received small amounts of waste
xylene. The site received an HRS score of 7.1 due to the xylene. Xylene
has a relatively low persistence and should not offer a significant threat

of migration,
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4.10 Boiling Water Reactor (BORAX) Area

¢.10.1 BORAX II-V Leach Pond

This percclation pond was used from 1955 to 1964 for wastewaters from
the BORAX II, III, IV, and V tests. The only significant chemical
contaminants identified as definitely going to the pond were ion-exchange
coiumn regenerants (acids and bases). The pond also received low-level
radioactively contaminated wastewater. The site received an HRS score of
3.8 due to the corrosive waste. As the score would indicate, the types and
guantities of hazardous contaminants present would not appear to pose 2

threat (due to migration) to health, safety or the environment.
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4.11 Experimental Breeder Reactor~I (EBR-I)

There were no disposal sites identified in association with the EBR-I
gperation.
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4.12 Zero Power Reactor-III (ZPR-III)

There were no disposal sites identified in association with the
ZPR~III operation.




4.13 Liquid Corrosive Chemical Disposal Area (LCCDA)

This area cansisted of two pits used for the disposai of corrosive
(acids and bases) tiquids. One pit was used from 1961 through 1970 while
the other, which had limestone placed in the bottom, was used from 1972 to
1980. The site received significant quantities of waste, including
liquids, but because of the corrosives' relatively low persistence and the
location of the site, it received an HRS score of only 3.7. Due to the
buffering capacity of the soil, it is not expected that waste with
corrosive characteristics could migrate to any significant extent.

318




4.14 Munition/Ordnance Areas

4.14.1 Naval Ordnance Disposal Area {NODA)

This site received an HRS score of 5.9 for its past use as a storage
site for hazardous waste. There is analytical evidence that some of the
waste may have been spilled or leaked on the ground. However, there are no
records of such spills occurring, so an estimated rejease was used to
obtain the score. Although it is suspected that some relatively persistent
compounds such as methylene chloride may have been released, the quantities
are also suspected to be quite small and should not present a significant
potential for migration.

4.14.2 Miscellaneous Munition/Ordnance Areas

& e d ied in Section 3.14 where unexploded
ordnance have been found or are expected to be located. These sites, which
ciude the NODA, were not scored
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concern are solid, potentially explosive items which exhibit no significant
potential for migration. The danger, rather, is in their being a safety
hazard to people moving ar working in uncleared (unsurveyed for explosive

ordnance) areas.
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4.15 Central Facilities Area (CFA)

4.15.1 CFA Landfill

The old CFA Landfill was the primary disposal site for nonradiocactive
solid waste generated on the INEL from 1951 to 1981. Records show that
significant quantities of hazardous waste were discharged tc this
Tandfill. It is suspected that much cof it was not documented. The site
received an HRS score of 17.7 based on an assumed hazardous waste quantity
derived from current generations. It was assumed that past generations
were similar in quantity and that al)l were disposed of in the CFA
Landfill, This should represent a conservatively high estimate. Free

Tiquids, even if containerized, are expected to be present in the land
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and the poteniial for migration of hazardous constituents does exist. The
location of the active portion of the landfill changed in about 1981. Th
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and handled separately for off-site disposal. Therefore, it is assumed
that no significant quantities of hazardous waste were disposed of in the

newer landfill area,
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4.15.2 CF-674 Pond

Investigations indicate that it is very 1ikely that hazardous
constituents went to this percolation pond, but the guantities of such
materials are unknown. The pond was used from 1954 to 1965 to receive
wastewater from a prototype fuei-processing operation. There is no
evidence that additional wastes were sent to the site after that time. An
HRS score of 12.0 was obtained, using a conservatively high estimate of
hazardous waste that may have been disposed of. The potential for
additional migration of contaminants from the site should be small because
there have been no recent discharges to the pond and because the area
climate is quite dry. However, the extent of migration, if any, that has

aiready occurred is unknown.
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4.15.3 CFA Motor Pool Pond

This percolation pond is connected to the CFA equipment repair

facility that is referred to as the "Motor Pool". It was active from 1851
to 1983 and received significant quantities of battery acid during that

time. The pond also undoubtedly received high levels of o0il and grease,

but these were not included as hazardous waste in calculating an HRS score
of 8.5. The pond has received no water other than precipitation since 1983
and should present little potential for contaminant migration since only
acid is involved and it was diluted with wash water at the time of discharge.

4.15.4 C(CF-633 French Drain

This covered French drain or percolation pit received laboratory
wastewater from 1950 to 1984. This water is suspected to have contained

small quantities of hazardous constituents. The site received an HRS score
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conservatively high. Hazardous waste no longer goes to the drain, but

since it still receives wastewater, the potential for continuing migration

of contaminants is present
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4.16 Radioactive Waste Management Complex (RWMC)

This land disposal operation was designed to receive low-level
radioactive wastes, but it is suspected of also containing significant
guantities of radicactive-hazardous mixed wastes. The site has been active
since 1952. Radiocactive wastes disposed of at the RWMC have been fairly
well documented, particularly in later years; records of mixed wastes,
however, are minimal. The site was given maximum vaiues of waste
characteristics for chemical constituents and received an HRS score of
9.0. Because of the large quantities of wastes, the potential for
migration would appear to be significant. The site received a relatively

low score because of its remoteness, dry climate, and depth to
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amounts of Ffree liquids in the wastes, and the surface is now graded to

remove precipitation, combine tc reduce (to some extent) the potential for
0

migration. The site, howev remains one of concern,
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5. RECOMMENDATIONS FOR EG&G SITES

The basic recommendation to be made as a result of this report is to
propose which sites warrant additional study. The HRS is an attempt to put
a numerical value on the potential for a .site to have adverse environmental
impact due toc migration of hazardous materials. EPA has established an HRS
score of 28.5 as a general criterion for inciusion of & site on the
National Priority List (NPL). However, for the purposes of this report,
the 28.5 level is not used as a minimum criterion for a site to warrant
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are several sites scoring higher than 7.5

t
"no-action-required" cutoff of about 7.5 appears to be appropriate. There
f

or which no action is being

There are also several sites described in this report which will be
closed under RCRA regulations rather than under the DOE CERCLA Program.
Since the closure or remedial actions for these sites will have to meet
different requirements, under a different schedule, this section contains

no recommendations for them.
The recommendations are presented according to the general

geographical divisions used in previous sections and are summerized in
Table 5.1.
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JABLE 5.1. RECOMMENDED MCNITORING PROGRAM FOR EG&G FACILITIES UNDER PHASE I OF THE DOE CERCLA PROGRAM

Rating
. Site Score Recommended Monitoring
TRA
t. TRA Warm-Waste Leach Pond 51.9 1.1 Sampte and profile contaminants in pond sediments
1.2 Improve and continue focal sampling of perched water table and Snake
River Plain Aquifer
1.3 Evaluate appropriateness of existing monitoring wells to detect
Contaminant migration
2. TRA Warm-Waste Fetention Basin 41.9 2.1 Recommendations 1.2 and 1.3 also apply to this site
3. TRA Waste Disposal Well i9.9 B No specific recommendations are made, 1.2 and 1.3 also apply
h, TRA Open toading Dock {TRA-T722) g.2 .1 Sampi ing survey of soil beneath dock
TAN/TSF
5. ISF Injection Well 31.6 5.1 improve and continue local monitoring of Snake River Plain Aquifer,
5.2 Evatuate appropriateness of existing monitoring wells to detect
contaminant migration
6. T5F Disposal Pord 10.5 6.1 Sampiing survey of pond sediments
6.2 Recommendations 5.1 and 5.2 also appiy to this site
ARA
7. ARA 11t Radioactive-Waste Leach 10.5 7.1 Samp!ing survey of pond sediments
Pond
PBF
8. PBF Corrosive-Waste injection Well 12.0 8.1 ifmprove and continue local monitoring of Snake River Plain Aguifer
8.2 Evatuate appropriateness of existing monitoring wells to detect
contaminant migration
MUNIT TONS/ORDNANCE AREAS
9. NODA Storage Area 9.9 9.1 Sampling survey of soil where wastes were once stored
10. Miscellaneous Munitions/Ordnance Unscored 10.1 Pursue having DOD accept responsibility for their old materials or fund
Areas anniyal surveys of small areas
11. CF=674 Pond 12.0 11,1 Sampling survey of old pond sediments
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5.} Test Reactor Area (TRA)

Of the seven sites scored within TRA, only four are being recommended
for continued study. Excluded are the Cnemical-Waste Pond and the Paint
Shop Ditch, which will both be closed under RCRA, and the Acid Spill
(TRA-608) which scored only 7.1 and which presents negligible pctential for
contaminant migration.

The TRA Warm-Waste Pond should be included in continuing studies. The
pond is still being used for the disposal of Tow-level radioactive
wastewater and does so under DOE license. There is, however, a project
that has been submitted for funding that will eliminate the discharge of
this wastewater to the ground. Under this project, & majority of the water
will De recycied and tne remainder will go to a iined evaporation pond.

Any remediat action for this pond should begin by encouraging funding of
this project so that the pond's usage could be halted without additional
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interim basis.

It is recommended th
include sampling of the pond sediments and continued sampling of the
perched water table and the Snake River Plain aquifer. The pond sediments
should be sampled to obtain vertical and horizontzl distribution of the
contaminants (primarily chromium and radigonuclides). It will be valuable
to know, for any future remedial action, if significant quantities of the
contaminants remain near the surface or if some species have not migrated
through the sediments. Additional groundwater monitoring needs to be done
to determine the fate of any contaminants that have migrated. USGS is
concerned about the validity of some past sampling efforts because they
were primarily thief samples that may have represented isplated conditions
within the well casings, and because there have been some discrepancies in
analytical results. There is also some concern that chromium detected in
the perched water table, as well as in the aquifer, may be partially due to
naturally occurring chromium. Additional sampting of the groundwaters,
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after purging, needs to be done in hopes of resolving some of these

issues. Finally, the locatiors of existing groundwater monitoring wells
need to be evaluated as to their appropriateness in detecting releases from
this area. As a starting point, the wells may be evaluated according to
the groundwater monitoring regquirements of 40 CFR 264 and 265.

With the exception of the recommendations for sediment sampling, the
Phase II efforts for the Warm-Waste Pond are also applicable to the
Warm-Waste Retention Basin. Since the early 1970s, the contaminants (this
timeframe excludes chromium) going to the Warm-Waste Pond have also teaked

from this facility.

No specific recommendations are proposed for the TRA Waste Disposal
well, since it is assumed that any adverse impact from this operation has
already occurred and it no longer poses a problem due to dispersion and
dilution., The improved groundwater monitoring proposed for the other TRA
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sites should detect any contradi

ctions to this assumption.
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site presented an unknown problem. In order to gquantify the problem, it is
recommended that a sampting survey of the soil beneath the dock be
conducted. The samples should be analyzed for oils and grease and the
common solvents used at TRA that may have been stored on the dock (i.e.,
trichloroethane and methylene chloride). If detectable quantities are
present at the surface, additional sampling should be done to determine

both the vertical and horizontal extent of centamination.
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5.2 TAN/Technical Support Facility (TAN/TSF)

Five of the eight sites within TAN/TSF received scores below 7.5; it
is recommended that they be excluded from additional study. These sites
are: The Fuel Spill outside TAN-607, the Service Station Fuel Spill, the
Burn Pit, the Gravel Pit and the Intermediate-Level (Radioactive) Waste
Disposal system. These sites exhibit such iow potential for migration that
additional study is not justified. It is also recommended that the Mercury
Spill outside TAN-607 be deleted from further study. It is suspected that
oniy a small quantity of the mercury was not cleaned up from this spill
that occurred in the 1960s. Attenuation by soil and evaporation would have
left littie, if any, mercury available for migration.

The highest ranked of the three TAN/TSF sites remaining is the
Injection Well. As with other wells that injected d1rectly to the aguifer,
F
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The only way to verify this premise is to continue monitoring. Therefore,
it is recommended that the USGS moritoring of existing wells continue for
an increased arvray of indicator parameters such as those established in
40 CFR 265 under groundwater monitoring requirements. Analysis for
chromium, lead and mercury on a continuing basis is specifically
appropriate. It is alsc recommended that the locations of the existing
monitoring wells be evaiuated as to their appropriateness in detecting

releases from this area.

The TSF Disposal Pond (TAN-736) also scored above 7.5 and appears to
warrant some additional study. The contaminants that pose the largest
threat of migration are chromium, lead, and mercury and are only suspected
to be present. It is recommended that a sampling survey be taken on the
pond sediments to determine whether hazardous materials are present in
significant quantities. The groundwater monitoring recommendations made
for the Injection Well also apply to this site.
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5.3 TAN/Loss=-of-Fluid-Test (TAN/LODFT) Facility

Neither of the two scored sites at LOFT is recommended for additional
study; both scored below 7.5. The twec sites involved are the LOFT Diesel
Fuel Spills at TAN-629 and the LOFT Disposal Pond (TAN-750).
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5.4 TAN/Initial! Engine Test (IET) Facility

Two sites at IET were scored. One of these (the Hot-Waste Tank
received a score of less than 7.5 and is recommended to be deleted from
additional study. The second site (the Injection Well) received a score
slightly higher than 7.5 but is also recommended for deletion. Available
records of operating procedures indicate that the only hazardous wastes
{corrosives) going to this well were at least partially prensutralized.
The score was based on the conservative estimate that the wastewater may
have been corrosive when injected. tven under this conservative
assumption, there would be no hazardous characteristics remaining from
these past coperations due to the high groundwater volumes and flow in the

aguifer.
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5.5 TAN/Water Reactor Research Test Facility (WRRTF)

Three of the four sites at WRRTF scored under 7.5 and are recommended
for no further action. These sites are the Burn Pit, the Two-Phase Pond,
and the Evaporation Pond. The only site scoring above 7.5 is the Injection
Well which also appears to warrani no further study. As with the IET
Injection Well, the only hazardous waste suspected was corrosive
wastewater. Descriptions of past operaticns indicate these wastes were
neutralized before discharge. The site probably should not have been
scored. In either case, it is safe to say that, due to the high fiows in
the aguifer, no hazardous constituents remain from these past operations.
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5.6 Auxiliary Reactor Area (ARA)

ARA had two sites which scored above 7.5, and one site bhelow. It is
recommended that the one lower scoring site be eliminated from additional
study. It is the ARA I Chemical Leach Fieid. No further study is
recommended on the ARA III Sanitary Sewer Leach Field because it is to be

closed under RCRA regulations.

The remaining site at ARA, not yet addressed, is the ARA III
Radicactive-Waste lLeach Field. Contrary toc the name, the site received its
score due to chemical contamination. It is suspected that
chromate-contaminated cooling water may have reached this fieid. A
soii-sampling survey appears appropriate to determine if significant
contamination is present. At a minimum, the samples should be analyzed for

chromium and some general indicator parameters.
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5.7 Power Burst Facility (PBF) Area

Six sites in the PBF area were scored; five of them were below 7.5.
The five low=-scoring sites (SPERT I Corrosive-Waste Seepage Pit, SPERT II,
ITI, and IV Leach Ponds, and PBF Evaporation Pond) are recommended to be
dropped from the Phase II studies. Also, the lined PBF Evaporation Pond
will be closed under RCRA regulations.

The highest scoring site in the PBF area is the PBF Corrosive-Waste
Injection Well. Chrome and corrosives are suspected of going to this
well. Since the well injected wastewater at a depth of 35 m (115 ft) and
its use has already been stopped, there is Tittle else that can be dene on
the surface to prevent migration. Even though the potential for serious
environmental impact appears small, it may be appropriate tc include
analysis for hazardous waste parameters (particulariy chromium) in the
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to detect contamination from the PBF area.
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5.8 Experimental Organic Cooled Reactor (EQCR)

The only site (EOCR Leach Pond) within the ECCR facility was
identified and received a score of less than 7.5. This site is recommended
for no additional study.
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5.9 Organic Moderated Reactor Experiment (OMRE)

The only site identified at the OMRE facility is the OMRE Leach Pond.
It received a score of less than 7.5. The site is recommended for no
additional study.

334



5.10 Boiling Water Reactor (BORAX) Area

The BORAX II-V Leach Pond site received a score significantly lower
than 7.5 and is not recommended for additional study.
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5.11 Experimental Breeder Reactor-I (EBR-I)

There were no sites identified in this area.
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5.12 Zero Power Reactor-III (ZPR-II1)

There were no sites identified in this area.
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5.13 Liquid Corrosive Chemical Disposal Area (LCLDA)

The LCCDA received a score of less than 7.5 and is not recommended for
additional study. It is unlikely that waste could ever have migrated very
far from this site without losing its corrosive characteristics.
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5.14 Munitions/Ordnance Areas

Although the NODA received a score of less than 7.5 for its past use
as a hazardous waste storage area, additional study may be appropriate. If
more toxic and persistent chemicals were spiltied than were considered in
the scoring effort, the score would be raised. To verify whether or not
this is the case, a more detailed sampling survey of the area where waste
was stored is recommended. Since 3 wide variety of wastes may have been
stored, a wide variety of parameters should be included ir the analytical
work. Appropriate indicator parameters may be substituted for individual

species.

The areas suspected of containing munitions/ordnance that were
described in Section 4.14 were not scored. These areas do not represent a
significant potential for contaminant migration and hence are ocut of the
scope of the CERCLA program. These areas do, nowever, present a safety
hazard to people involved in present and future use of the INEL.
Therefore, it ts recommended that DOE pursue the possibility of havihg o0
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amount of funding be set aside annually to allow INEL perscnnel to do
detailed surveys and clear, if pessible, small areas at -a time.
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5.15 Central Facilities Area (CFA)

Four sites within CFA were identified and scored; all four received
scores greater than 7.5. Three of the sites, however, will be addressed
and closed under RCRA regulations, since they received hazardous waste
after November 19, 1980. These three sites are the CFA Landfill, the Motor
Pool Pond, and the CF-633 French Drain.

It is recommended that ithe remaining site be surveyed to verify the
presence of hazardous constituents and, if possible, the extent of any
migration. The CF~674 Pond is suspected of receiving moderate quantities
of various hazardous constituents. A sampling survey of the old pond
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it is, and has always been, operated pursuant to the Atomic Energy Act.
Long-range closure and stabilization plan already in existence, should,
however, meet or exceed the goals of similar efforts required under RCRA
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and CERCLA.
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Department of Ehergy

Pittsburgh Naval Reactors Office NR:IB0-86/59
Idaho Branch Office
P.O. Box 2469

February 25, 1985

T. E. Wade II, Manager
Idaho QOperations Office

U. S. Department of Enerqgy
785 DOE Place

Idaho Falls, Idaho 83401

SUBJECT: Naval Reactors Faciiity Response to Resource Conservation and Recovery
Act-3004(u)

The attached information is provided for your information and use in response
to U. S. Environmental Protection Agency (EPA)} letter M/S 533 (undated). This
letter contains NRF's response to information on Resource Conservation and
Recaovery Act Section (3004[u]).

Any additional use of this information should be cleared in advance through
this office.

=~ ' N7
TS
T. M. Bradley

Manager, Operatio

cc: C. H. Schmitt, NR
J. J. Mangeno, NR



Naval Reactors Facility -Providing Information for RCRA 3004({u)

Prior to 1980, NRF released low levels of chemical substances which are now
controlled under RCRA to the NRF Industrial Ditch; this practice stopped in

1080 except for dilute acid and base rinse solutions which occurred up to
April 1985. No releases have been made since that time. Moreover, there is
no evidence that the releases made prior to April 1985 have had a significant
impact on the environment or that the chemical constituants are migrating

from the region around the ditch.

NRF currently uses the NRF Industrial Ditch for discharge of rain run-off and
other site waste water., These discharges contain no RCRA substances.

NRF has conducted some sampling of the soil and water in the Industrial Ditch
which demonstrates no significant environmental impact. Attachment 1 provided
a detailed report on the Industrial Ditch.

NRF is currently preparing a formal closure plan for the Industrial Ditch which
will be ready in March 1986. Also, NRF is preparing for additional sampling

of the soil and water in the ditch in order to closely monitor the conditions
there and confirm the absence of environmental impact.



Attachment I

information Concerning History of and Plans for Use of the Naval Reactors
Faciiity industrial Ditch

located at the Idaho National

Background: Naval Reactors Facility (NRF} is
attached topographic map segment.
—Zdaed A1

Engineering Laboratory (INEL) as shown on the

This facility is owned and controlied by the United States Governmen Al
operations conducted at this facility are for the sole purpose of carrying out
the responsibilities of the U. 5. Department of Energy (DOEZ) such as those sat
forth in applicable statutes and regulaticns including the Atomic Energy Act

of 1954 and the Department of Energy Organization Act.

The day-to-day control and manzgement of operations at this facility are conducted
for the Office of Naval Reactors, DDE, by Westinghouse Eiectric Corporation
under a cost-type, management and operating contract. Although Westinghouse

blim FmemdTdd i+ ohauld ha natad that DOE rotaine and
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overall operation.

acts as the "Operator" of
exercises general control and responsibility for the facility's

the Taciiity, T 3n0uU.«d oC NOLCU Lhade

History: NRF was established in 1950 as a proving ground for the nuclear propul-
sion of ships. During construction of the first portions of NRF in 1957, an
industrial ditch extending north from NRF was built to accommodate non-radipactive,
non-sewage water discharges. These discharges consisted predominantly of normal
rain and snow runoff, and discharges of non-hazardous, essentially pure water

from facilities such as steam systems and non-radioactive cooling ponds.

Between 1953 and 1964, the industrial ditch was expanded te accommodate new
plants at NRF. The current ditch has been essentially in place since that time.
The ditch is about 10 feet deep, 20 feet wide, and extends 3.2 miles north-
northeast of NRF. It is shown on the attached topographic map.

In addition to pure water discharges, small amounts of dilute hazardous materials
were also discharged to the ditch until 1980. These included photographic chemi-

cals, corrosion inhibitor, cleaning solvents, and used laboratory reagents. In
n 2.0) and bases (pH greater than 12.5) rasulting

_________ L =0 LK

addition, acids {pH lesg tha
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from the regeneration of ion exchange resin (used to deionize well water to the
extent recassary for use in nucliear reactors) was discharged to the ditch until
1985. The actual amount of such discharges 1s unknown; nowever, the Tollowing

js estimated to be a typical annual discharge to the NRF industrial ditch immedi-

ately prior to 1980:
33,000,000 gallons
70,000,000 gallons

Rain and snow runoff:
Nonhazardous‘facilities discharges (essentially
pure water}:

Water containing potassium chromate (2000 ppm}: 1000 galicns

1000 galions

: : '}GDD .--\'l'].-.nr

Photographic chemicals {3000 ppm):

Laboratory reagents (predominantiy mercuric nitrate, galions
10 ppm, siiver nitrate, 35 ppm, and formaidehyde,
1 ppm):

lon exchange resin flush acid (pH tess than 2.0}):

lon exchange resin flush base (pH greater than
12.5):

2,000,000 gatlons
2,000,000 gallcns
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The above numbers were not continuous discharges in general, but were intermit-
tent depending on the nature of day<to-day activities at NRF.

In addition to the numbers above, a discharge of up to a2 million gallons of
water containing up to 500 ppm sodium chromate was conducted every few years
between 1958 and 1967. This water came from the prototype cooling water systems
which used sodium chromate as the corrosion inhibitor. In 1967, the cooling

,,,,, S - ! — P |

water corrosion inhibitor was changed to a nonhazardous materiai.

By June 1980, NRF had stopped all hazardous waste discharge {except acids and
bases) to the NRF industrial ditch as a gensral site improvement project. This
was accomplished by recyciing of hazardous waste, collection and off-site disposal

of remaining waste streams, and procedural controls.

With regard to acids and bases, NRF conducted extensive surveys of the discharge
of ion exchange resin rinse water in 1980. These surveys noted that:

o Acids and bases are discharged in roughly equal amounts and at about the
same time, and are therefore largely self-neutralizing.

The soil at NRF has a natural pH of about 8.0 and is highly buffering,
particularly to acids.

e Soil samples downstream of the discharge point were slightly more acidic
than the natural soil, with the degree of acidity declining with dis-

+anra ferenm tha A1
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° Routine weekly water samples taken 250 yards downstream of the discharge
point showed pH to be strongly acidic or basic during acid/base dis-
charge (about an hour a day). However, the pH returned to normal values
between pH 7 and pH 8 during periods in which acids and bases were not

being discharged.

Based on the above, including in particular the essentially self-neutralizing

T CL . . - . -
characteristics of acid and base discharges, the relatively high cost of a pre-

neutralization facility, and the vital nature of pure water production to NRF's
responsibilities under the Atomic Energy Act, DOE in 1980 concluded that con-
tinued discharge of acids and bases was technically acceptable.

Water and soil surveys of the ditch since then, and observation that flora and
fauna thrive on the ditch water, have confirmad that there is no obvicus adverse
impact on the environment due to discharge of acids and bases.

Nonetheless, in 1983, DOF reconsidered installation of a neutralization faciiity
which would allow the acids and bases to self-neutralize before discharge, solely
to comply administratively with RCRA. This facility, consisting primarily of
two 15,000-gallon accumuiation tanks, was purchased and put in service ip early
1985. Since April 1985, no acids or bases nave been disposed of in the NRF

industriai ditch.
Water and soil surveys of the ditch have found that cnly residual chromium and,

to a much smaller degree, residual silver possibly exceed EPA Timits. Chromium
and silver are considered hazardous when leachabie levels (the EP toxicity test)

exceed 5 ppm. The survey found:
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Chromium levels in very localized areas were as high as 1200 ppm total
chromium. Average areas near the discharge points were 100 ppm total
chromium. Natural background levels well away from human disturbance
average 25 ppm; i.e., there are extensive naturaily occurring low levels
of chromium throughout this area above EPA maximum levels. A few areas
near the discharge point had siiver levels up to 80 ppm for total silver.
The great majority of silver samples in the ditch were below 0.5 ppm

total silver.

The ditch soil has not yet been analyzed for leachable chromium and
silver levels by the FP toxicity test. Instead, pnly total chromium
and silver has been measured in the samples. The leachable leveis of
chromium and silver can be no higher and will probably be much below
the total metal ion levels. All water samples in the ditch show no
detectable chromium or silver contamination.

The chromium {above background levels) extends not more than two feet
into the ground. This chromium has not migrated significantly over

the past five years.

replaced with a comp ly enclosed culvert. This action was taken
as a site security measure, not because of the contamination Tevels in
the ditch. Remaining open areas of the ditch are further downstream.

The areas of the ditch having the highest chromium levels have been
1 |
I L~

h
et
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Future Plans: Based on the above, DOE considers there is no adverse environmental
Tmpact associated with the continued discharge of nonhazardous, essentially pure
water to the NRF industrial ditch. NRF will perform analyses of the residual
chromium to determine its performance in the EP toxicity test. If the leachable

chrome levels are below the EPA 1imits, the ditch will be considered uncontami-
ntinue to be restricted as good engineering

C=2 HwUuiLl

[ - | (8} .
nated. Personnel access will cont

practice.

If the chromium is found to be above the EP toxicity limits, its location will

be evaluated by periodic soil samples to confirm that no adverse migration of

the chromium is taking place. In the urlikely and unexpected eveni thal exces-
sive migration of hazardous levels of chromium is occurring and adversely affect-
int the environment, additional actions will be taken to contain the cnromium

or to restrict water input to the NRF industrial ditch, to stop such migration.



ANL-W Facilities
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4. FINDINGS

Past activities involving both waste generation and disposal were
reviewed to assess the hazardous waste operations that generated
inactive disposal sites at Argonne National Laboratory-West (ANL-W) on
the Idaho National Engineering Site (INEL). This section contains the
findings of the activity reviews by individual activity.

File information, past reports, interviews, and facility visits
provided identification of hazardous material usage and hazardous waste
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facilittes was generated and is included in Appendix C, Table C.1. This
master 1ist includes any laboratory or shop operation where hazardous

materials or wastes may have been involved. If further investi
determined that hazardous materials were not used and hazardous wastes
were not produced at a particular operation, then it is not addressed

further in the main text.

Since 1971, records have been kept on incidents occurring at
ANL-W's facilities which have disrupted operations or presented unusual
problems. The records, Unusual Occurrence Reports (UOR's) are
maintained by Safety, Security and Safeguards Division and include
documentation of spills that have occurred since 1971. Also included in
this section is an identification of the individual disposal sites at
ANL-W.

4.1 ANL-W Past Activity Review
4,1.1 ANL-W Description
ANL-W is one of the best equipped sites in the nation for
research and development on the base technology of liquid metal fast
breeder reactors. The ANL-W facilities tie together in a way that
covers many of the outstanding problems in breeder reactor development.
Normal-power operation of a breeder-reactor power plant is demonstrated

by Experimental Breeder Reactor II (EBR-II), which also provides
irradiation tests and operational reliability tests. High-power
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transient operation for safety tests is provided by the Transient
Reactor Test Facility (TREAT). Low-power operation for studying the
physics of very large breeder-reactor cores is provided by the Zero
Power Plutonium Reactor (ZPPR)}. Remote handling and examination of
radioactive materials is provided by the Hot Fuel Examination Facility
(HFEF). Backing up these major facilities are a full array of shops,
warehouses, laboratories, and offices. Figure 4.1 is a plot plan of
ANL-W.

4,1.2 ANL-W Wastes Generated by Specific Activity
4.1.2.1 Reactor/Utility Operations (Shops, Labs, and

Processes}

Evaluation of the facilities identified in
Table C.1 of Appendix C produced a 1ist of shops, labs and processes at
ANL-W which were considered to pose a potential for contamination.
Tabie 4.1 provides the 1ist of facilities considered potential
contamination risks. Table 4.1 provides also the hazardous waste
constituents involved, the time frames in which the hazardous wastes
were produced, and the disposal methods. Several facilities on the
Appendix C 1ist have been deleted from Table 4.1 due to insignificant

waste quantities. The facilities in Table 4.1 are further discussed in
the following paragraphs.

am s e

Buiidin Z2: Building 75Z {[iLaboratory and
Office Building (L&D)], serves as a multifunction administrative and
support services facility. The building houses administrative offices,
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Caves {hot cells)], glove box facilities, analytical chemistry
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concentrating equipment for processing radicactive liquid wastes from
a1l ANL-W site facilities is also housed in this building. The use of

the evaporative and concentrating equipment was discontinued in July
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Shop Location

752

753

765

TABLE 4.1,

Function

Chem Labs.

Paint Shop

Mechanics Shop

Spray Chamber

** Total unless stated otherwise.

HWaste Stream

Ignitable Wastes
Reactive wastes
Corrosive Wastes

EP Toxic Wastes

A1l hazardous lab wastes
Waste thinners,

and solvents

Waste thinners,
and solvents

Empty cans (1 gal cans)

0i1 with small guanti-
ties of hydraulic
fluids

Potassium hydroxide
Potassium chromate
Potassium permanganate

Time Frame

1962-1965
1969-1971

1962-1969
1968-1971

1962-1969
1969-1971

19621969
1969-1971

1971-present

1961-1978

1978-present

1961-present
1967-1977

1961-present
1964-1976
1964-1976
1964-1976

ANL-W BUILDINGS/FACILITIES WASTE GENERATION

Estimated
Quantities**

(if known)

114 L/yr
114 L/yr

30 cans/yr
Small

2500 L/yr
272 kg/yr
18 kg/yr
73 kg/yr

Treatment/Storage/
Digggﬁgl

Open burn pit
RWMC

Evaporator (Bldg. 752)
Evaporator (Bldg. 752)

Evaporator (Bldg. 752)
Evaporator (Bldg. 752)

Evaporator (Bldg. 752)
Evaporator (Bldg. 752)

Drummed and shipped
off-site as HW

Waste oil drums shipped
to CFA landfill

Drummed and shipped off-
site as HW

CFA landfill

Applied to dirt roads
ANL-KW boilers

Bldg. 752 evaporator

Bldg. 752 evaporator
Bldg. 752 evaporator

-Zb_



TABLE 4.1. ANL-W BUILDINGS/FACILITIES WASTE GENERATION (contd)

Estimated
Quantities** Treatment /Storage/
Shop Location function Waste Stream Time Frame (if known) Dispo§a1
765 (contd) Oxalic acid 1964-1976 54 kg/yr Bldg. 752 evaporator
Ammonium oxalate 1964-1976 290 kg/yr Bldg. 752 evaporator
Oxalic acid 1964-1976 Bidg. 752 evaporator
Radiacwash* 1980-1980 ICPP
Boric Acid 1980-1980 607 kg ICPP
768 Main & auxiliary Hexavalent chromium 1962-19564 162 kg Industrial waste pond
cooling towers Trivalent chromium 1964-1980 4207 kg Industrial waste pond
Demineralization Regeneration discharge
Plant from ion exchangers
Sodium hydroxide
(50% NaOH) 1960-present  1,045L/yr Industrial waste pond
Sulfuric acid 1960-present 2,725L/yr Industrial waste pond
782 Machine Shop Acetone 1968-1985 3.8 L/yr Waste oil shipped to CFA
landfiil
1985-present 3.8 L/yr 5%-gal drum shipped off-
site as HW
Freon TF 1968-1985 3.8 L/yr HWaste oil shipped to CFA
landfill
1985-present 3.8 L/yr 5f-gal drum shipped off-
site as HW

* FRadiacwash used in the refurbishment in 1980.
** Total unless stated otherwise.
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TABLE 4.1.
Shop Location Function
782 (contd)
785 Argon cell
decontamination

spray chamber

Metal etching
(containment box)

Metal etching
{Nonradioactive)

** Total unless stated otherwise.

ANL-W BUILDINGS/FACILITIES WASTE GENERATION (contd)

Waste Stream

Stoddard Solvent
Freon-13

Radiacwash

Oxalic acid

(10% agueous solution)

Kerosene

Phosphoric acid

Chromic acid

Oxalic Acid

HNO,
HCL.

Time Frame
1968-1985
1985-present

1975-1983
1983-present

1975-1983
1983-present

1976-1985
1985-present

1976-1985
1985-present

1976-1985

1985-present
1976-1985

1985-present
1976-present
1976-present
1876-present

Estimated
Quantities**

{(if known)
3.8 L/yr

3.8 L/yr

1000 m1/yr
1000 ml/yr

1893 ml/yr
1893 m1/yr

3785 ml/yr
3785 m1/yr
1 kg/yr

1 kg/yr
2000 ml1/yr
200 ml/yr
200 m1/yr

Treatment/Storage/
Disposal
I

Waste oil shipped to CFA
tandfill

55-gal drum shipped off-
site as HW

Bidg. 752 evaporator
Bldg. 798 evaporator

Bldg. 752 evaporator
Bldg. 798 evaporator

Solid waste shipped to RWMC
Mixed waste shipped to EGRG

Solid waste shipped to RWMC
Mixed waste shipped to EGRG

Absorbed in o0il-dry and
shipped to RWMC

Mixed waste shpped to EG&G
Absorbed in oil-dry and
shipped to RWMC

Mixed waste shipped to EG&G
Industrial waste pond
Industrial waste pond

Industrial waste pond

]
N
i

1
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1983, when the Radioactive Liquid Waste Treatment Facility (B1dg. 798)
became operational. This facility is discussed later.

Prior to 1971, the chemistry labs in Bldg. 752
routinely poured sample waste, reacted chemicals and reagents down lab
drains. These drains are radioactive and are connected to the central
liguid-processing facility (evaporator) located in the basement of
Bldg. 752. The exception to this was organic wastes (nonradioactive)
which, prior to 1963, were burned in an open burn pit at ANL-W. The
quantities disposed of are unavailable. It is believed that the organic
wastes deposited in the burn pit would have been completely consumed.
From 1969 to 1971, these organic wastes were absorbed in oil-dry within
a 208 liter (55-gallon) drum and shipped to the Radiocactive Waste
Management Complex (RWMC) at the INEL and buried. Since 1971, these
Taboratory wastes have been placed in lab packs for uitimate disposal/
treatment and shipped to EG&G Idaho, Inc. on the INEL, as hazardous
waste,

In the latter part of 1973, a modification was
made to the chemistry lab's drain system in Bldg. 752. An acid

. Amndodon z
ystem was installed with 11 sinks drair ing to it.

sinks drain to a 908 liter (240-gallon) fiberg1ass retention tank. A
caustic solution is added to the acid retention tank, neutralizing the

radioactive liquid prior to processing., The neutralized solution is

LAY - T L= LR~ - L

collecti

then evaporated in a disposable container and the residue (which is
radioactive) is disposed of at the RWMC.

The central 1iquid-processing facility
(evaporator) as shown in Figure 4.2 was used through July 1983 for
processing radioactive 1iguid waste from all facilities at ANL-W. The
evaporator condensate tank was sampled and analyzed after evaporation of
the radioactive liquid. If the activity was within 100 times the
then-AEC guidelines for release to controlled areas, the liquid was
discharged to the teaching pit (facility 763) through the Industrial
Waste/Suspect Waste lines. The leaching pit and the Industrial Waste/
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Support Waste lines are discussed further in section 4.1.3. Inciuded
within the_evaporator system were cation-anion-colloidal ion exchange
columns. These resin columns were replaced upon depletion and shipped
to the RWMC as radioactive material for disposal. No regeneration was
performed. The evaporator bottoms were slurried in 208 liter (55-gal)
drums, which were encased in concrete-filled corrugated culvert pipes
and shipped to the RWMC for disposal. The slurry was evaporated to
dryness with disposable steam coiis within the drums.

Records are unavailable to show what hazardous
chemicals may have passed through the evaporator and into the condensate
stream. The concentrate from the evaporator system may also have
contained small quantities of hazardous chemicals but these concentrates
were eventually solidified before disposal at the RWMC. The chemicals
used at ANL-W should pose little problem in a soiidified form.

Building 753: Building 753 (Plant Services) is
used as a maintenance shop and inciudes parts and equipment storage,
paint storage and mixing area, and a mechanic's shop devoted primarily
to preventive maintenance on vehicles at ANL-W.

Paint mixing and cleaning operations have
ixture of waste thinners, solvents, and paint str1ppers It
1A
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cleaning operations are generated each year.

Prior to mid-1978, this waste was dis

in waste oi) drums and shipped for burial or disposal at the Central
Facilities Area (CFA) landfill located on the INEL. From mid-1978,
thinners and solvents have been poured in 208-1iter (55-gal) drums and
accumulated at ANL-W. These eleven drums are under investigation as to
their contents and quantities for ultimate disposal/treatment off-site
as hazardous waste. Paint strippings and solvents (methylene chloride)
have been shipped off-site as hazardous waste since 1983. Up to this

time, small quantities of paint stripping material were used
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(approximately 38 liters per year). This material may have been diposed
of in the clean waste and sent to the CFA landfill, or is contained in
the above-mentioned drums under investigation.

The paint shop generates a considerable number
of empty cans and dirty rags. These are thrown in dumpsters
(nonradioactive) and are disposed of in the CFA landfill, It is
estimated that 30 1-gal cans (latex paints, epoxies and lead-based
primers and lacquers) are thrown in these dumpsters every month. These
cans are assumed empty based on past and present practices by the
painters.

The mechanics shop at Bldg. 753 generates oils,
hydraulic fluids, and small quantities of solvent used for cleaning
parts. Approximateiy 2500 Titers (660 gai) of waste 0il are generated
each year. From the beginning of operation at ANL-W, waste oil has been
disposed of in the ANL-W boilers. Small quantities of waste oil, in the
garly years of operation at ANL-W, were used for dust suppression and
spread over roads surrounding ANL-W., This practice was discontinued in
1970. Quantities spread over roads are not available.

The small amount of hydraulic fluids generated
at Bldg. 753 are combined with waste o0ils and burned in the ANL-W
boilers. The solvents are shipped offsite as hazardous wastes,

Building 765: Building 765 [Hot Fuel
Examination Facility/South (HFEF/S)] was originally the Fuel Cycle
Facility for Experimental Breeder Reactor-II (EBR-II), After four years
of successful demonstration, the reprocessing 1ine was removed in 1969,
and HFEF /S was devoted to examination of experiments and other support
operations.

HFEF/S is comprised of an argon atmosphere cell
(at present not in use) where inspection of irradiated fuel is
accomplished and an adjacent air atmosphere cell where irradiated
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reactor subassemblies are dismantled, inspected, and reassembled.
Decontamination of these cells consist of using damp rags containing
either water, alcohol, or Freon-13. These rags, by procedure, are
allowed to dry in the cells and then when completely dry are placed in
the radioactive waste that is shipped to the RWMC. The guantities of
alcohol or Freon-13 generated are insignificant due to the evaporative
loss, therefore, negligible amounts of these solvents are actually
disposed of.

A spray chamber located in HFEF/S, for
decontamination of equipment, used cleaning solutions comprised of Turco
products 4502 and 4521 from 1964 to 1976. The active ingredients of
Turco 4502 are 75% potassium hydroxide, 5% potassium chromate and 20%
potassium permanganate; ingredients of Turco 4521 are 15% oxalic acid
and 80% ammonium oxalate. The products were initiaily in powdered form
and were mixed in water at concentrations of 1 to 2 1b/gal. An
estimated 3000 1iters (800 gal) of solutions per year were sent through
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a follow-up wash when Turco 4502 was used. This was needed because of

the purple residue left by the solution. '

For the estimated quantities in Table 4.1, it
is assumed that the strength of the mixture was 2 1b/gal and that equal
quantities of each Turco product were used. 0xalic acid has been

estimated to be 1.89 x 102 liters (50 gal) per year for residue removal.

Liquid from the spray chamber drains to a 5.678
x 103 L (1500 gal) retention tank. This radiocactive retention tank
receives all radioactive (suspect) liquid in HFEF/S. The tank's content
is sent to the radicactive liquid evaporator [Bldg. 752 (until July
1983) or Bldg. 798 (July 1983 to present)].

Other than water, which has been used
exclusively since 1976, the only cleaning solution used besides the

L
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above mentioned was Radiacwash (brand name detergent). However, the
quantity used is unavailable.

Casks used to transfer fuel from EBR-II to
HFEF/S or HFEF/N are the IBCs (Inter Building Coffins). These two casks
have been decontaminated twice in the history of ANL-W. Wastes
generated are terri-towels that have been dampened with acetone. These
towels are allowed to dry prior to placing them in radiocactive waste
that is shipped to the RWMC for burial. In decontaminating the interior
of the IBCs, 2.27 x 101 liters (6-gal) of HNO acid are used and then
drained to a holding tank, which is an integral part of the process.
After flushing the IBC with HNO3 acid, 9.46 x 101 liters (25 gal) of
demineralized water is flushed through the IBC to the holding tank along
with 2.27 x 101 liters (6-gal) of NaOH. This mixture of HNO5 acid,
demineralized water, and NaOH results in a solution having a pH of
4-6. This solution is then drained to the radicactive retention
tanks.

The T-2 casks, used for shipments off-site of
fuel, are decontaminated six times every year. These two casks have
+

HCL (9%), wetting agents, inhibitors],
Radiacwash, and window cleaner. Quantities of these materials used are

small. The inside of the casks are swabbed and wiped clean with terri

decontamination are pink cream

towels and this material is disposed of as dry solid radioactive wastes
at the RWMC after allowing sufficient time for evaporation.

In 1980, the argon cell at HFEF/S was
refurbished. Solutions used for decontamination of this cell were
Radiacwash and high-pressure steam. Approximately 1.14 x 10° liters
(30,000 gal) of solutions were used and pumped to a tanker, then sent to
the Idaho Chemical Processing Plant (ICPP) at the INEL for treatment.

In conjunction with this, the argon cooling boxes were refurbished.
Boric acid was pumped through the system, for reaction with any fuel,
and pumped to the tanker containing the above-mentioned solutions and
disposed of as mentioned above. See Table 4.1 for quantities of boric
acid used.
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Buildings 766, 767, and 768: Building 767
[Experimental Breeder Reactor Plant (EBR-II)] is an experimental liguid-
metal-cooled fast-breeder reactor (LMFBR). It consists of an
unmoderated heterogeneous, sodium-cooled reactor, an intermediate
closed-Toop heat transfer system, and a steam/electric plant (see Figs.
4.3 and 4.4). The combination of these three loops are contained within
Buildings 767, 766, 768, respectively. Buildings 766 and 767 do not
generate hazardous wastes, but at times hazardous materials (alcohols
and solvents) are used for cleaning contaminated components.

The steam system (Building 768) consists of a
steam generator, a turbine generator, and cooling towers and other
conventional support systems.

Two cooling towers are associated with
Building 768. The first is the main cooling tower (facility 757)
located west of Building 768, the second is the auxiliary cooling tower
located on the roof of Building 768. The main cooling towers sole
purpose is to remove heat from the main condenser. The auxiliary
cooling towers remove the heat generated by auxiliary system, such as

air ejectors, air compressors, auxiliary heat exchangers, etc.

The power plant's (Building 768) main and
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corrosion-prevention solutions that contained chromates. Hexavalent
chromium concentrations were maintained at about 10-14 ppm. The cooling

. .
tower's liguid effluents are comprised solely of nonradicactive
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industrial waste produced from chemical treatment of the steam cooling
system makeup water. This effluent, generally referred to as
"blowdown. " is extracted from the respective cooling tower supply

1ine. The blowdown {1964-1968) would flow to a sulfur dioxide treatment
tank {where hexavalent chromium ion was chemically reduced to trivalent
chromium) prior to discharge via drain ditches, to the Industrial Waste

Pond (IWP), facility 746,
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FIGURE 5

~Principal EBR—1l facilities. Shown from left to right are the
sodium boiler building, the reactor and its containment
building; and the power plant. buildi.ng | |

Figure 4.4. Principle EBR-II Facilities
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In July 1980, the corrosion prevention
solutions for the cooling towers were changed from a chromate-based
corrosion inhibitor to a phosphate-based corrosion inhibitor. Of
course, this eliminated the use of the sulfur dioxide tank which is no
longer at ANL-W.

Associated with the cooling towers is the
sulfuric acid tank (facility 757A). The tank's capacity is 1.51 x 10
liters (4000 gal). Sulfuric acid is used to maintain the pH in the
cooling towers (main and auxiliary) between 6.8 and 7.2. Makeup to the
cooling towers is raw well water.

The amount of chromium lost from the system via
the blowdowns is recorded in the Industrial Waste Management Information
System (IWMIS). These values are a combined total for both cooling
towers. However, the first IWMIS data are for 1975 and the only records
for chromium discharge are for 1975 through July 1980, at which time the

a_haead dmbhdhdbnm wine
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4,1 were obtained from past reports. Loss of chemicals to the
atmosphere in carryover and by evaporation have not been measured or
estimated since they were dispersed over an unconfined area. Also, it
can be assumed that a significant portion of the dissolved solids from
the evaporated water remains in the cooling towers, where it may adhere
to baffles, return to the ccoling water system. or contribute to
blowdowns.

Located at the southwest corner of Building 768
is another sulfuric acid tank. This tank's capacity is 7.5 x 103 liters
(2000 gal), Use of sulfuric acid contained in this tank is for
regeneration of the demineralizer's cation resin columns located in
Building 768. Approximately 7.57 x 102 1iters (200 gal) of sulfuric
acid (93%) is used for regeneration each month. Along with the cation
columns, the anion columns are regenerated and approximately 5.68x 102
liters (150 gal) of sodium hydroxide (50%) is used. Regeneration is
performed approximately every three days.
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Both the sulfuric acid and sodium hydroxide are
discharged_to the industrial waste system along with all other
industrial waste in Building 768. Some neutralization occurs within
Building 768 industrial waste lines. Upon entering the industrial waste
sump from Building 768, further neutralization occurs. A rough estimate
of sulfuric acid and sodium hydroxide chemicals that probably did not
combine before discharge are 2.27x10% 1iters (60 gals) and 8.7x10!
liters (23 gals) respectively per month. This is an estimated 30% for
sulfuric acid and 15% for sodium hydroxide. The industrial waste lines
from 768 gravity drain via ditches to the IWP. Samples taken on the
inlet to the IWP for ph during regeneration have resuited in a ph range
of Z.5 to 10.3. Monthiy sampies on the Industrial Waste Pond from April
through October for ph are approximately 8 to 10.

The water chemistry laboratory in Building
768-B is where all the normal everyday chemistry is performed for the
steam plant. Chemical waste from analysis on condensate, feed, and

LY 4 YRR Y. B TED D mvimasm
cooling tower water are poured down the drains in Building 768-B except

for mercuric nitrate which is being collected to ship offsite as
hazardous waste. These drains are connected to the industrial waste
drains for Building 768, which eventually, via drainage ditches, end up
in the IWP. Table 4.2 lists the water chemistry laboratory's analtyses
performed, chemicals used for the analyses, and the usage estimated for

the year.

Dimethylamine (initially as a gas) is used by
the chemistry technicians in Buitlding 768 to raise the pH of the 1liquid,
which is being sampled for Na ions by producing hydroxyl ions to remove
interfering hydrogen ions. The gas is continualily added to the liquid
maintainig a ph of 11.0. The liquid is discharged to the industrial
waste drains. Approximately 1.82 x 101 kgs (40 1b) of dimethylamine are
used each month for the analysis.




TABLE 4.2 EBR-II (BUILDING 768-B) LAB CHEMICALS

Analysis Chemicals Amount Used (1) Analysis
Cu Cu Ver I Copper 25 pillows/yr Ortho Phosphate
Reagent
Fe Ferro-Ver Iron 25 pillows/yr
Reagent
NH Nessler Reagent 30 ml/yr
a1 0.225%6 N Mercuric Nitrate 50 ml/yr
Diphenylcarbazone Reagent 35 pitlows/yr
$1licon Silica I Reagent 30 mi/yr Hydrazine
Citric acid Reagent 30 pillows/yr
Amino acid Reagent 30 pillows/yr
Morpho- 1, 2, Naphthaquinone - 1.5 grams/yr
1ine 4 Sulfonic acid
Potassium lodide .8 grams/yr Calcium hardness
lodine Reagent (crystal) 0.64 grams/yr
Sodium Bicarbonate 10 grams/yr
Thyodene 10 grams/yr
Total Hardness
Free Xylene Cyanole (.02%) 300 ml/yr
Chlorine
HCL 50 ml1/yr

(1) HACH Chemical Co. pillows are premeasured capsules.
* (Combined total = 10 liters per year.

Chemicals Amount Used (1)
Sodium Sulfate 450 gms/yr
1-amino 2-naphthol
4-sulfonic acid 13 gms/yr

Sodium metabisulifite 700 gms/yr

Ammonium molybdate 600 gms/yr
Ammonium hydroxide 32 mi/yr
Sulfuric acid 4800 ml/yr
(Reagent concentrate)
HCL (37%) 400 ml/yr
p-Dimethylaminobenzaldehyde

65 gms/yr
methyl alcohol 3500 ml/yr
Sodium Hydroxide 75 gms/yr
(pellets)

Calver Calcium Indicator 750 pillows/yr
EDTA *

EDTA *
Man Ver II Hardness 750 pillows/yr
Indicate
Hardness I Buffer 750 ml/yr
Solution

..99-
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Building 782: Building 782 (machine shop)
provides a.convenient and rapid on-site source for machining and welding
to nuclear standards. The machine shop was built and occupied in
1968. Prior to 1968, various operations (on a small scale) of the
machine shop were performed in buildings T-1, and building 752.
Information on hazardous waste generation and disposal practices is not
available, but procedures are believed to have been consistent with
practices discussed below.

The machine shop operations produce an
estimated 1.89 x 102 liters (50 gal) of waste lubricating and cutting
oils every year. These are collected in a 208-1liter (55-gal) drum.

Also disposed of in this drum, through the latter part of 1985, were
acetone, Freon T-F, and Stoddard Solvent. Estimated quantities disposed
of in this drum are 3.785 liters (1 gal) for each per year. The drum,
upon filling, has been disposed of by shipping to the CFA landfill for
recycling or disposal.

The hazardous wastes (acetone, Freon TF, and
Stoddard Solvent) are now being collected in a 208-1iter drum and will

Building 785: Building 785 [Hot Fuel
Examination Facility/North (HFEF/N)] went into operation in 1075 and has
taken over, for HFEF/S, most of the examination work for irradiation
experiments for the breeder program.

HFEF/N consists of an argon atmosphere cell and
an air atmosphere cell. The argon cell provides for remote examination
in an inert atmosphere. Contained within the argon cell is a
containment box that provides for metallography work.

Small quantities of oxalic acid, alcohols,
kerosene, and palm oil are used in the containment box for etching. The
figures in Table 4.1 represent estimated quantities of waste for the
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specific chemicals involved. These quantities are based on chemical
usage and do not include any consumption or evaporation which may be
significant, particularly in the case of alcohols.

These waste products, which are mixed wastes
(radioactive and hazardous) are absorbed in oil-dry and remain in cell
for at least 7 days for evaporation, then are placed in radioactive
wastes and disposed of at the RWMC. The primary concern for disposal
was for radioactivity. As of the latter part of 1985, these materials
are being handled as mixed waste and will be shipped to EG&G for
storage.

Metal etchings performed in a nonradioactive
area, within Building 785, produce small quantities of acids. The acids
include phosphoric, chromic, oxalic, nitric, and hydrochloric.
Phosphoric and chromic acids are absorbed in oil-dry and disposed of as
radioactive material because of uranium fuel contamination. As
described in ihe previous paragraph, these too are now handied as mixed
waste. Oxalic, nitric, and hydrochloric acids are poured down the
industrial waste drains, neutralizing within the piping prior to
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out the north side of 785 and combining with the effluent

g
from the industrial 1ift station being sent to the drainage ditch. As

ment joned before, these drainage ditches gravity flow to the Industrial
Waste Pand (facility 746).

Located beneath the cells at HFEF/N is a TRIGA
reactor used for neutron radiography. Contained within the primary
cooling system is a ion exchange column. This fon exchange column, upon
depletion, 1s replaced. Therefore, no regeneration takes place.

The air-atmosphere cell in HFEF/N contains a
decontamination spray chamber that uses as cleaning solutions, Freon-13,
Radiacwash, or water. Quantities of these solutions used are not
available. A1l cleaning solutions, from the spray chamber, drain to a
5.68 x 10° 1iter (1500 gal) retention tank. The retention tank, as in
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the case for all radioactive liquid on site, is pumped to the
radicactive 1iquid evaporator [Bldg. 752 (through July 1983) or 798
(after July 1983)].

Building 798: {[Radioactive Liquid Waste
Treatment Facility (RLWTF)}] accepts sitewide 1iquid wastes that may
contain radioactive contamination, such as chemistry laboratory and
decontamination wastes. This facility replaced the central-liquid
processing {evaporator), Building 752, in July 1983.

The solids are separated from liquids by
evaporation, thus forming a sludge within a disposable unit called a
shielded hot-air drum evaporator (SHADE}. The SHADEs produce no 1iquid
effluent. This allows all activity (except for tritium and nobles
gases) to be retained in the SHADEs. When the capacity of a SHADE is
reached, it is encased in concrete within the steel drum and shipped to
the RWMC for disposal.

Quantities of hazardous chemicals contained
within the sludge are unavailable, but is assumed from the hazardous
+
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solidified form it should pose no problem,

4.1.2.2 ANL-W Fuels/Petroleum Management

Bulk fuel usage at ANL-W is basically limited
to No. 2 fuel oil which is burned in the boilers, and diesel fuel, used
in standby generators. Prior to May 1972, ANL-W used No. 5 fuel oil.
The product is delivered to ANL-W in tank trucks where it is pumped to
above ground tanks via the fuel oil pump house (Building 755). The
100,000-ga1 tank feeds the 10,000-gal tank for Building 768. A1l other
tanks, whether above ground or below ground, are individually filled.
From stains on the ground around the piping manifold at the fuel oil
pumphouse, it appears that there is minor spillage during the filling
operations. Table 4.3 provides an inventory of the fuel/petroleum
storage tanks located at ANL-W.

CERE



TABLE 4.3. ANL-W FUEL/PETROLEUM STORAGE TANKS

Above (A)
Underground (U}
Bldg./Facility Maximum Inside (I)
Location 011 Type Capacity (gal) Outside (0) Responsibility Level Check
701 Diesel fuel 300 U, 0 - Dipstick
720 Diesel fuel 1000 U, 0 -— Dipstick
721 No. 2 fuel ol 500 Y, 0 — Dipstick
742 Gasoline 4000 U, 0 EGRG Dipstick
742 Diesel fuel 6000 U, 0 EG&G Dipstick
752 Diesel fuel 1000 u, 0 Plant Services Dipstick
753 (North of) Gasoline 3000 U, 0 Plant Services Dipstick
7583 (North of) Diesel fuel 560 u, 0 Plant Services Dipstick
753 (North of) LP gas 1000 A, 0 EGEG Gauge
754 Diesel fuel 250 A, I Plant Services Gauge
755 No. 2 fuel oil 100,000 A, O Plant Services Gauge
755 (new tank) No. 2 fuel oil 60,000 A, O Plant Services Gauge
765 Diesel fuel 500 u, 0 Facitity Dipstick
768 No. 2 fuel oil 10,000 u, 0 Plant Services Gauge, Remote
768 LP gas 122 A, O Plant Services Gauge
768 Diesel fuel 3000 U, 0 Plant Services Gauge, Remote
774 Diesel fuel 1000 u, 0 Facility Dipstick, Gauge, Remote
785 Diesel fuel 500 u, 0 Facitity Dipstick
789 Gasoline 30 u, 0 -— Dipstick
798 LP gas 30 A, 1 Plant Services Gauge
T-1 Diesal fuel 100C A, O Plant Services Gauge
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0131, lubricants, and small amounts of solvents
are delivered to ANL-W (generally in 5-gal drums) and are usually held
at their place of use. Empties that are not used to collect used
materials are punctured, allowed to dry, then smashed and sent to the
CFA landfiil.

4,1.2.3 Spills Within ANL-W
Review of Unusual Occurrence Reports (UOR's),
personnel interviews, and site observations provided information on the
spills identified in this section.

During October 1369, radioactive Tiquid was
accidently dumped to the interceptor canal (Fig. 4.5) leading to the
Industrial Waste Pond, resulting in contamination to the surface of the
ea was roped off. The samples analyzed indicated that
90% of the activities present were zirconium-niobium-95 and cerium-144,

with traces of cobalt-60, antimony-124 and cesium-137. No actions were
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time showed detectable activity containing only the isotope of
cesium-137 except on the dirt mound (Figure 4.5) where traces of
cerium-144 and cabalt-60 were detacted. The dirt was removed and
shipped to the RWMC.

In August 1977 while fi1ling the 7570-11iter
(2000-gal) sulfuric acid tank a spill occurred. The rate of transfer
exceeded the level meter response. The catch basin design (capacity)
was adequate to contain the spill. The acid was neutralized with soda
ash and water.

Identified during an interview was a spill of
#5 fuel oil in the early 1960s. The quantity spilled is not available,
but the spill resuited from a sight-glass level indicator breaking on
the fuel oil tank by Bldg. 755 (fuel oil pump house). Whether any
actions were taken is not known.
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4.1.3 ANL-W Waste Disposal Sites
Areas or sites within the ANL-W at which hazardous and/or
radioactive wastes may have been deposited at some time are discussed in
the following paragraphs.

4.1.3.1 EBR-II Leach Pit (Facility 763)
1. Description. ANL-W used the EBR-II

Leaching Pit (Facility 763) shown in Figure 4.6 between 1953, when it
was constructed, and October 1979 when it was isolated and the pit's use
was discontinued. The pit consists of an irregular underground basin
approximately 5.5 m {18 ft) wide by 11 m (37 ft) long by 3 m (10 ft)
deep with a capacity of 1.3 x 10° 1iters (3.5 x 104 gal). Explosives
were used to excavate the pit in a lava rock formation. It is covered
with a 20-cm (8-in.) thick slab of reinforced concrete that protects it
from weather and wildlife ingress.

During the time of operation of the
ieaching pit, radioactive iiquid wastes were coiiected in retention
tanks within facilities, sampled and discharged to the pit if the
activity was within 100 times the then-AEC guidelines for release to
controlled areas. In the event the concentration exceeded 100 times t

guidelines, the radioactive liquid wastes were sent to the evaporator in
Building 752 prior to sending it to the leaching pit. A schematic of

thae ANL_-W's Tiguid radipactive waste collection systam prior to the

AANA B e W P e W W o F et L I 1

closure of the leaching pit is shown in Figure 4.7,

2. Wastes Received. The EBR-II leaching pit
and its associated collection system were designed to-“handle only
radicactive waste water. However, there is a possibility of small
quantity discharges of mixed hazardous wastes from the central facility
evaporator in Building 752 and from other facilities if the discharge
guidelines (for radioactivity) were met for straight-through discharge
to the leaching pit. The quantities for hazardous waste carryover or
straight-through discharge to the leaching pit are not avatlable.
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Up until October 1973, all radiocactive
tiquid wastes were discharged to the EBR-II leaching pit. The average
annual discharge had been about 174,000 Titers from 1960 through October
1973. Table 4.4 provides the total curies by radionuclide that were
released to the EBR-II leaching pit from 1960 through October 1973.

The pit was used once after October
1973. In November 1975, it was necessary to discharge tritiated water
to the pit that exceeded ERDAM 0524 Protection Standard for discharge to
an uncontrolled area. A total of 99 millicuries of tritium in 9,084
liters (2400 gal) of water were transferred to the pit. Other than this
one isolated case, no transfers have been made to the pit since its
closure.

After each discharge of radioactive liquid
through the combined industrial/suspect waste lines, flush water was
sent through the 1ine prior to allowing industrial waste to be
discharged. As seen in rFigure 4.7, Building 762 housed the vaives that
allowed industrial waste to be discharged to the interceptor canal or
the suspect wastes to be discharged to the leaching pit (facility

763). At no time was industrial waste discharged to the leaching pit.
4.1.3.2 Industrial Waste Pond (Facility 746)

1. Descrintion, The Inductrial Wacta Pond

1. Descrintion. The Industrial Wasts Pond

shown in Figure 4.8 is an unlined, 1.2 x 10% m? (3-acre) evaporative
seepage pond fed by the surface interceptor canal that receives water
from site drainage ditches as shown in Figure 4.9. The pond was
excavated in 1959, with a maximum water depth of about 4 m (13 ft).

2. Wastes Received. The primary sources of
industrial liquid wastes discharged to the pond are the EBR-II cooling
towers. The main cooling towers contribute about 1.9 x 107 1iters (5.0
x 106 gal) per year and the EBR-I! auxiliary cooiing tower about 3.8 x
108 liters (1.0 x 108 gal) per year. The total volume of water
discharged to the pond in 1984 was approximately 2.0 x 108 1iters (5.3 x
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TABLE 4.4. CURIES RELEASED TO THE EBR-II LEACHING PIT BY
RADIONUCLIDE(s) (1960 THROUGH OCTOBER 1973)

Radionuclide Curies Released

(Ba-La) Barium-Lanthanum-140 2.280 x 1073
(Ce)  Cerium-141-144 5.204 x 1071
(Ce)  Certum-144 1.767 x 109
(Ce-Pr) Cerium-Praseodymium-144 5.966 x 1072
(Co)  Cobalt-58 3.369 x 100
(Co)  Cobalt-60 2.709 x 107}
{Cr}  Chromium-51 2.372 x 107}
(Cs)  Cesium-134 4.620 x 1071
(Cs)  Cesium-137 1.671 x 10°

(H)  Tritium 1.806 x 10-1*
(Mn)  Manganese-54 1.242 x 1071
(Ru)  Ruthenium-103-106 4,620 x 1073
(Ru)  Ruthenium-106 1,123 x 1072
(Ru-Rh) Ruthenium-Rhod ium-106 5.942 x 1071
(Sb)  Antimony-124 1.109 x 100
(Sr) Stront jum-90 9.199 x 104
(U)  Uranium-238 1.133 x 1076
Unidentified Alpha 1.620 x 1072
Unidentified Beta-Gamma 4,850 x 10'2

(Zr-Nb) Zirconium-Niobium-95 9.176 x 1071
Total 1.087 x 1ol

* Includes discharge in 1975.
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Figure 4.8. pferial View of Argonne-VWest Site

Argonne National Laboratory-West Site, Showing Locations of Production Wells, Industrial Waste Pond,
Sanitary Lagoon and bLeaching Pit
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107 gal). This volume represents 43% of the water pumped from site

production-wells during the year.

Prior to July 1980, the main source of
impurities to the pond were cooling tower water treatment chemicals and
chemicals used to regenerate the ion exchange resin used to remove
minerals from water used in the EBR-II steam system.

From 1962 to July 1980, a chromate- based
corrosion inhibitor was added to the cooling tower water, and the
blowdown contained significant quantities of chromium. It is estimated
that 4207 kg of trivalent chromium (Cr+3) and 162 kg of hexavalent
chromium (Cr+6) were discharged in this manner.

Ion exchange column regeneration has
occurred from 1962 to the present. Regeneration of these columns is
accomplished with sulfuric acid for cation columns and sodium hydroxide
for anion coiumns. Discharges from ion exchange regeneration has
accounted for approximately 68,1250 of sulfuric acid and 26,125L of
sodium hydroxide to the Industrial Waste System. This system includes a
600-gallon capacity sump that collects the cooling tower blowdown and

the regeneration chemicals prior to discharging to the Industrial Waste
ditch. As menticned previousty, 30% of the sulfuric acid and 15% of the

Snri'!nm hvdrnv‘irlo nv‘nhab"u did not nnni-v-n'lli-)a and wore digchar

TN M T W R

Industrial Waste ditch. A summary of hazardous chemicals that reached

the pond is provided in Table 4.5.

Upon closure of the EBR-II leaching pit in
October 1973 and before the startup of the RLWTF (facility 798) in
mid-1983, which produces no liquid effluent, the central liquid-
processing facility (evaporator) condensate was discharged to the
Industrial Waste Pond. The volume of condensate discharged to the pond
was 1.529 x 10% 1iters (4.040 x 10° ga1).




TABLE 4.5. ANL-W HAZARDOUS WASTE DISPOSAL SITES

Evident
Period Area Surface and
Site of Oper- Sige Suspected Types Estimated Method of Closure Geological Drain- Potential
Site Name tion (m*) of Waste Quantities Operation Status Setting age Problems
746 Industrial 1959- 12,000 Sodium Hydroxide 26,125 L Discharge Active Level- No Possible
Waste Pond Present Sulfuric Acid 68,125 L to open Chromate 1land action migration
Trivalent chromium 4,207 kg unlined chemistry alluvial taken
(Cr+3) seepage discon- surface to
Hexavalent chromium 162 kg pond tinued sediments exclude
(Cr+6) in July over surface
1980 basalt. drainage
Aquifer
is about
183 meters
below.
_ Open Burn Unknown Unknown Garbage & burnable Unknown Materials Closed, Level- No
Pit debris were dumped covered, land action
Petroleum products Unknown in the pit and aquifer taken to
(011, hydraulic and burned graded. is about exclude
fluids) same day. 183 meters surface
Organic wastes Unknown below. drainage.

(types unknown)

_Ié_
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the release of SR-90 to uncontrolled areas. Actual practices at ANL-W
were to evaporate and ion-exchange all water that might significantly

increasa the annual total of radioactivity discharged. This practice is
still in effect. In 1977 and 1978, no liquids discharged contained
radioactivity above the limits of 1 x 10'3pCi/m1 beta-gamma or 1 x 1079
uCi/ml alpha except for tritium contained in the waste treatment

facility effluent and in the EBR-II turbine condensate.

As can be seen in Table 4.6, the major
radioisotope released to the Industrial Waste Pond is tritium.

Since the operation of the RLWTF (Bldg.
798), no radicactive liquid effluent is produced in the evaporation
process. Therefore, this is no longer a source of 1liquid effluent being
discharged to the Industrial Waste Pond.

Pond water is monitored on a continuing
basis to verify compliance with applicable water quality criteria.
Samples are analyzed monthly during ice-free months (April through
October) for alpha emitters, beta emitters, tritium, and gamma
radioactivity. Additional large volume (11-liter) samples are collected
semiannually and submitted to Argonne National Laboratory in 1111inois
for high sensitivity plutonium analysis. No radicactivity has been
detected in these monthly and semiannual pond water samples.

Besides the above-mentioned analysis, the
pond water samples are analyzed for pH, sulfate jon, phosphate ion,
chloride ion, sodium ion, zinc, total chromium, and hexavalent chromium.
Monitoring data shows that the Industrial Waste Pond water meets all
1isted state quality standards.
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TABLE 4.6. CURIES RELEASED TO THE INDUSTRIAL WASTE POND

ICACTI TTY 7ALY DV DANRTAMIINL TRE
ATALLLLIT /790 DT RALLURNULLLUL

(1960 THROUGH NOVEMBER 1985)*

Radionuclide Curies Source
(Sr) Strontium-90 1.18 x 1078 Evaporator (Bldg. 752)
(H)  Tritium 2.10 x 1071 Evaporator (Bldg. 752)
(Hy Tritium 1.12 x 10° Turbine Condensate
(B1dg. 768)
Unidentified Alpha 2.44 x 1077 Evaporator (Bldg. 752)
Unidentified Beta-Gamma 3.81 x 1070 Evaporator (Bldg. 752)

* Since mid-1983, no radionuclides have been discharged to the IWP
except tritium and then only when below limits for release to an
uncontrolled area.



4.1.3.3 Open Burn Pit

1 Dagerintion At present, the only
. gscription. L presant the onl

information obtained about this pit from interviews, is that it
existed. No documentation concerning this pit has been found. Further
investigation of this pit is to be performed.

2. Wastes Received. From interviews of
personnel at ANL-W that have memory of this pit, it was used in the mid
to tate 1960's. Wastes placed in this pit during its operation are
Tisted in Table 4.5. Any expansion on the constituents and/or
quantities is not available at this time.




