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EXECUTIVE SUMMARY

BACKGROUND

The primary sources of liquid low-level waste (LLLW) at Oak Ridge National
Laboratory (ORNL) include a number of facilities that perform research and development
(R&D) activities involving use and/or production of radioisotopes and certain systems that
support these R&D facilities (Fig. ES.1). The LLLW is collected in underground tanks
(see Dilute LLLW Collection, Fig. ES.1) and, in turn, is transported to the evaporator
system where it is concentrated and then transferred to storage tanks [four evaporator
service tanks and eight Melton Valley Storage Tanks (MVSTs)], which have a total
capacity of 570,000 gal. The evaporator condensate containing trace radioactivities is
transported to the Process Waste Treatment Plant (PWTP) for decontamination.

In the past, the LLLW concentrate was converted to a grout and then disposed of by
means of injection into shale formations approximately 1100 ft underground. Primarily
because of the very low costs, this "hydrofracture” technique was in use for management
of LLLW until 1984, when it was terminated upon discovery of radionuclide migration in
the vicinity of monitoring wells adjacent to the hydrofracture site. Changes in
environmental regulatory standards also contributed to termination of the hydrofracture
method.

CURRENT STATUS OF LLLW MANAGEMENT

No permanent alternative method for LLLW disposal has been identified since the
use of hydrofracture was discontinued; thus, the LLL'W concentrate has been accumulating
in 12 underground storage tanks. The volume of stored LLLW concentrate as of March
1989 totaled ~442,800 gal, which left about 127,200 gal of free space. However, the
Operational Safety Requirements (OSRs) require that a minimum of 50,000 gal of storage
space must remain unused, leaving only about 77,200 gal of space available for storage.
Further, an additional restriction in the available storage space is imposed by the
Operational Flexibility Range (50,000 to 100,000 gal of unused storage space) to be used
as the "trigger” point at which some means for reducing the volume or disposing of the
LILW concentrate must be implemented.

Although the available storage space could accommodate the volume of LLLW
concentrate 1o be generated in the next 3 years under present conditions, the rate of
concentrate generation in the immediate future is expected to increase above the current rate
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primarily because of activities related to remedial action programs [i.e., decontamination
and decommissioning (D&D) of inactive tanks]. Likewise, unexpected operational
incidents (e.g., spills) could result in the generation of additional volumes of LLLW,
which would further deplete the available storage space.

In addition to situations affecting the storage of LLLW concentrate, several scenarios
involving the storage of dilute LLLW prior to evaporation are examined in this report.

SCOPE AND OBJECTIVE

In view of the possible development of the above situations before the Waste
Handling and Packaging Plant (WHPP) becomes operational in approximately 10 years,
two methods (solidification and in-tank evaporation) are scheduled for implementation as
interim solutions to the storage space problems. Despite such efforts, however, there is
still a possibility that the storage space may be depleted much sooner than expected
because of factors that are beyond our control. Thus, the pxiniary objective of this task is
to develop specific plans of action to be implemented, in the event that the storage space
for the LLLW concentrate should approach the minimum value in the operational flexibility
range or a problem should develop concerning storage space available for dilute LLLW.

This report considers contingency plans/options in the light of six different
scenarios, including "normal operation” and five others. Evaluation and prioritization of
the options were carried out separately for each case. Brief discussions of these scenarios
and contingency plans/options are presented below.

CONSIDERATION OF CREDIBLE SCENARIOS
A number of possible conditions that could deplete the available storage space have

been considered. Of these, the following six scenarios are considered to be credible:

1.  normal operation;
excessive, unexpected generation of LLLW concentrate;
loss of one LLLW concentrate storage tank;
excessive, unexpected generation of dilute LLLW;
evaporator failure (affecting the storage of dilute LLLLW); and
heavy rainfall (affecting the storage of dilute LLLW).

AN G
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CONTINGENCY PLANS/OPTIONS
Six options were selected for consideration under each of the six scenarios
mentioned above. These can be summarized as follows:

1. Use of inactive gunite tanks for storage of dilute LLLW - Six gunite tanks, each
having a 170,000-gal capacity, may be considered for temporary storage under an
emergency condition. These tanks, however, require changes in piping
configurations and other upgrading before they can accept the LLLW.

2. Use of tank vaults in MV ST area for storage of LLLW concentrate - There are two

vaults, each serving as the secondary containment for four storage tanks that could
provide up to 200,000 gal of storage space. They are constructed of reinforced
concrete and lined with 304L stainless steel.

3. Installation of new stor r f dilute LLLLW or LLLW concentrate -
Up to four new tanks providing 200,000 gal of storage space are envisioned. This
option could enable more efficient operation of the evaporator system. High costs
and the time required to implement this plan are distinct disadvantages.

4. Shutdown or curtailing of operation of selected LLLW generators - Most of the

major LLLW generators cannot be shut down, either because their operations are
critical to maintaining a safe environment or because of the unique nature of the
project work at the facilities. Shutdown of the remaining generators could reduce the
LLLW generation rate by approximately 20% for 4 months or less. Curtailment of
decontamination activities concemning the inactive tanks would significantly reduce
the dilute LLLW rate by approximately 90,000 gal per year. Long-term (4 to 6
years) shutdown of a few generators (corresponds to nearly 12% of dilute LLLW) is
possible.

5. Additional solidification campaign - The LLLW concentrate solidification process is

based on established technology, and a campaign utilizing this technology was
completed in CY 1988. Approximately 50,000 gal of storage space was freed. The
time required from initiation of the plan to implementation of the solidification
campaign could be as long as 2 years; consequently, early decision and planning for
this would be important.
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arrangements with a vendor to make use of one or more ion-exchange units from the
vendor to decontaminate LLLW with respect to dissolved ionic radionuclides is a
possible contingency option. Several different types of ion-exchange resins may be
required to process a wide variety of dissolved radionuclides.

EVALUATION OF CONTINGENCY PLANS/OPTIONS

The contingency plans/options described above have been evaluated for each of the six
different scenarios to select and prioritize practicable options for each. Among the major
factors considered in the evaluation were the time and the costs required for implementation.
The "normal operation” scenario represents not only the normally scheduled operations
(including the restart of HFIR), but also nonroutine D&D activities (e.g., for inactive tanks),
and includes implementation of the in-tank evaporation technology and one solidification
campaign.

The option to utilize a mobile jon-exchange unit has been excluded from further
consideration primarily because of the perceived long lead time and high costs required for
development, implementation, safety, and regulatory documentation.

CONCLUSIONS/RECOMMENDATIONS

The scenarios affecting the dilute LLLW system, namely a sudden generation of
dilute LLLW and an excessive rainfall, have been determined to have no adverse effect on
the LLLW system storage capacity. The amount of dilute liquid waste generated can be
readily processed by the existing collection, transfer, and evaporation systems. Loss of
evaporation capability, however, might require use of dilute LLLW storage in excess of
the current collection and transfer system capacity. The inactive gunite tanks will need to
be used if this situation occurs. Although the occurrence of this contingency is quite
unlikely, a strategy for the use of the gunite tanks should be developed in the near future.
As part of this strategy, some expenditures will need to be made to upgrade the transfer
system associated with these tanks.

Those scenarios which affect the LLLW concentrate system include the loss of
50,000 gal of storage capacity (one tank) and an unforeseen LLLW concentrate generation
of 30,000 gal. These scenarios are more serious than those affecting the dilute side of the
LLLW system. Realistically, if either of these scenarios were to occur, one or more
additional solidification campaigns will be required. In the case of a tank failure, the tank



vaults themselves will need to be used to temporarily contain the LLLW concentrate, in
accordance with the tank vault design. Use of the tank vault for storage in the event of an
unexpected, large generation of concentrate is unlikely to occur. However, since this is a
possibility, it is recommended that a study be performed to determine the steps necessary
to prepare the MVST vaults for such a use.

Recommended, prioritized contingency actions for each accident scenario are
summarized in Fig. ES.2, where the numbers correspond to the preferred actions for each
contingency (e.g., 1 corresponds to the most favorable option). In conclusion, the
projected normal operation of the LLLW system must be modified to include a
solidification campaign in addition to the campaign planned for FY 1991. This is needed
in order to provide the storage space necessary to continue operation of the system for the
next 10 years when WHPP is expected to begin operations. It is recommended that the
second solidification campaign be implemented following the FY 1991 campaign. In
order to do this, the contract between ORNL. and the solidification vendor should be
written such that additional solidification campaigns, if necessary, can be performed with
minimal effort in the event that the applicable contingencies should occur.

This report was based on the assumption that the WHPP will start up in FY 2000.
At present, the WHPP schedule is contingent on several issues that will not be discussed
here. However, it is recommended that the contingency planning be reviewed in several
years when the WHPP program and schedules are further clarified.
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1. INTRODUCTION

Oak Ridge National Laboratory (ORNL) is one of the major Department of Energy
(DOE) facilities that performs various research and development (R&D) activities. The
use and production of radioisotopes, in and by these activities, represent significant
contributions that ORNL makes to the progress of science and technology. Liquid low-
level waste (LLLW) is generated in the course of this work. Drains (known as "hot"
drains) in sinks, hot cells, and hoods that provide for the collection of LLLW are
connected via piping to underground tanks. The LLLW collected in these tanks is
transferred to an evaporator facility where the "dilute” liquid is evaporated to reduce the
volume of waste, and the concentrated LLLW is stored in underground storage tanks.
This concentrated LLLW has been gradually accumulating in the storage tanks since 1984.

Currently, there is no routine, permanent disposal option for this waste, although a
few disposal techniques have been used in the past, namely hydrofracture and
solidification. Hydrofracture is presently not considered an acceptable disposal option,
and solidification is used for disposal only if the stored volume reaches a critical level.
This concentrated waste is expected to be processed in the Waste Handling and Packaging
Plant (WHPP) and shipped for disposal to the Waste Isolation Pilot Plant (WIPP). These
operations are scheduled to begin in the year 2000. In the interim, the LLLW is being
stored in the Melton Valley Storage Tanks (MVSTs) and evaporator service tanks and is
accumulating at the rate of approximately 26,000 gal/year. At the current rate, the storage
space will become exhausted well before the WHPP is expected to become operational.
The objective of this report is to describe a contingency plan for handling the LLLW in
case the storage space in the MVSTs should decrease so as to affect routine operation of
the LLLW system. Also considered is the situation in which an excess of dilute LLLW is
generated, thereby depleting the available storage space on the collection side of the
system. Several scenarios and various contingency options for individual scenarios are
analyzed.



2. DESCRIPTION OF THE LIQUID LOW-LEVEL WASTE SYSTEM

Radioactively contaminated liquid wastes at ORNL are generated by various
activities, including research activities performed within many divisions, hot-cell
decontamination activities in the isotope development areas of the Chemical Technology
Division, and reactor operations within the Research Reactors Division. Other significant
sources of LLLLW include ORNL's waste treatment facilities, such as the Process Waste
Treatment Plant (PWTP - Building 3544) and the Central Off-gas System (Building
3039). Another major LLLW generation source is expected to be the remedial actions
cleanup of inactive tanks and facilities during the next 10 years. Further discussion of the
LLLW and the generators follows in Sect. 3.

Figure 1 shows a schematic of the LLLW system. The LLLW generated by various
activities at the Laboratory is either discharged via "hot" drains located in laboratory sinks,
hoods, floors, and hot cells, or the liquid is collected and trucked. Waste that is collected
in "hot" drains flows by gravity through singly or doubly contained pipes to underground,
stainless steel collection tanks where the waste is neutralized, if necessary. The piping and
tanks are known as the Collection and Transfer System (CAT). The waste accumulated in
the collection tanks is transferred via underground piping to the LLLW Evaporator Facility
(Building 2531), where it is concentrated in one of the two evaporator units that reduce the
volume of LLLW by a factor of about 20. From there the concentrated waste is placed in
one of several storage tanks, and the condensate collected from the evaporator operation is
transferred to the PWTP for further treatment.

2.1 LLLW COLLECTION SYSTEM .
ORNL's LLLW collection and transfer system is divided into two branches, the
Melton Valley Branch and the Bethel Valley Branch. Currently, there are 22 active,
underground collection tanks, 4 of which serve the Melton Valley area and 18 that serve
the Bethel Valley area. There are 33 underground, inactive collection and storage tanks.
Their locations are shown in Fig. 2. Also shown in the figure is the inactive tank W-1A,
which is periodically pumped to the evaporator system because of rainwater inleakage.
The collection tanks and their capacities are listed in Table 1. The CAT system was
designed and constructed in the 1950s. Most of the floor drains, collection tanks, and
transfer lines in the system are singly contained. The system was designed to work
approximately 20 years; however, most of it is older than this. Current regulations and
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Table 1. Collection tank capacities and source buildings?

Tank Operating
capacity capacity Source
Tank (gal) (gal) building(s)

Bethel Valley Collection Tanks

20260 500 350 2026
W-1Acd 4,000 3,000
(Abandoned)

WC-2b 1,000 700 3028
3038

WC-3b 1,000 700 3025E
3025M
3098

WC-4bd 1,700 1,200

(Abandoned)

WC-5b 1,000 750 3508

WC-6b 500 350 3508

WC-7b 1,100 750 3504

wC-8b 1,000 750 Pump pit

WC-9b 2,140 1,550 3503
Off-gas

WC-10¢ 2,300 1,650 3028
3029
3030
3031
3032
3033A
3047
3092
3093

3110



Table 1 (continued)?

Tank Operating
capacity capacity Source
Tank (gal) (gal) building(s)
WC-11¢ 4,600 2,900 4500N
4505
4507
4507
WC-12b 1,000 700 4505
WC-13b 1,600 700 4500N
45008
4501
4508
WC-14b 1,000 700 4501
WC-19¢ 2,100 1,500 3001
3002
3003
3004
3005
3008
3042
3109
3119
W-12b 700 400 3525E
W-16b 1,000 700 3026D
W-17b 1,000 700 3026C
Ww-18b 1,000 700 3026C



Table 1 (continued)?

Tank

Tank Operating
capacity capacity
(gal) : (gah)

Source
building(s)

WwC-20

HFIR

Melton Valley Collection Tanks
10,000 7,000

15,000 10,500

15,000 ' 10,500

13,000 9,100

7920
7930

7500
7503

7911
7913
7920
7930

7500
7503
7900
7911
7913
7920
7930

7900
7911
7913

aData taken from ref. 2.

bVertical tank.
¢Horizontal tank.
dInactive tank.



orders pertaining to this system require doubly contained piping and tanks, leak detection,
and extensive documentation of waste generation. In order to comply with the
regulations, the system is being upgraded and/or replaced. This work,which is under
way, is expected to take approximately 6 years to complete.

Each collection tank is equipped with a sampling device, liquid-level
instrumentation, and a filtered vent to the atmosphere or to the off-gas system of the
facility that it serves. Underground collection tanks in the Bethel Valley area have "dry
wells," which are concrete pads with sumps located at the low point and wells extending
to the surface of the ground where groundwater is sampled to identify tank leakage. A
typical tank design is shown in Fig. 3. A network of 0.05- and 0.08-m (2- and 3-in.)
stainless steel underground pipelines connects the collection tanks to one of two 0.15-m
(6-in.) doubly contained, stainless steel collection headers that direct the flow through
doubly contained piping to the evaporator feed tank, W-22. Several source buildings feed
waste directly to the collection header at valve box 2 and then directly to tank W-22.
Waste is transferred by centrifugal pumps or steam jets.12

2.2 LLLW EVAPORATOR FACILITY

Liquid low-level waste solutions that accumulate in the collection tanks are
periodically transferred to the evaporator service tank W-22 and then fed to evaporators
A-2 and/or 2A-2 in which the processing of the radioactive waste solution is
accomplished. The two evaporators are operated in a semicontinuous manner. Dilute
LLLW is wransferred by steam jet from feed tank W-22, as necessary, to maintain an
operating level in the evaporator, where the waste is concentrated to a target specific
gravity of approximately 1.25. The evaporator condensate, which may contain traces of
radionuclides, is directed to the PWTP for further treatment.

When the evaporator bottoms or concentrated waste reaches a specific gravity
between 1.25 and 1.5, or when there is no feed left to process, the evaporator is shut
down, the contents cooled, and the "concentrate” jetted to one of the 12 storage tanks,
which are discussed in more detail in Sect. 2.4.

The transfer of the concentrate from the evaporator facility to the storage tanks is
done through a doubly contained stainless steel line that is cathodically protected and
buried in a bed of specially prepared clay. The transfer route to the Melton Valley area
(where eight of the storage tanks are located) is shown in Fig. 4.



ELEVATION
793.0 ft

ORNL DWG 8BA~-623R2

MONITORING

WELL

ki
R

7

N\

ELEVATION
790.0 ft

.

~

R

ELEVATION
779.9 ft

XK

Ve

BN
R ; \

\\/<\\//\\//\//\

VRIS KRR R K
3-in. SS DRAIN TO BUILDING ~

f

K
2-in. SS JET SUCTION N

1/2-in. SS

TO SAMPLER X/

e 1/2-in. S

S SAMPLER /X

AR T .
LTLe e

W2

- 70>
LNE K&

-in.

STAINLESS STEEL
COLLECTION TANK

XA
N\
x4

N
PAD:. ¥,

§\\4;?;r S S o
N AL - '/\\

/\\\//,. [ DRY SUMP

M

Fig. 3. Typical vertical collection tank.

//Y/\
TROUGH TO

DRY SUMP



ORNL DWG 89A—12713R

| 6—in. DRAIN HEADER *
W-23 W-22 W- L OOO N
[+4
[:] (7 I
o BETHEL VALLEY ROAD
PUMP | ANNEX z

GUNITE P
PIT TANKS
EVAPORATOR
COOLING >
TOWERS
0O 0O CENTRAL AVE.

-fl-l = 4500N m‘nm i P
4501 e LLLE

|
/J} 45005
!
-

. TRANSFER
. LINE

\,

TRANSFER LINES '?
‘ & 415 !
‘ ), !
/ o ]
7 / < Z) { wC-20
/ ey prive N =

\\
/
k/ ‘5}— ’/
4
/
/

e ————————

l
/ J&/’

f A oLD

7 HYDROFRACTURE
!/

MELTON

N NEW

8-50,000 gal HYDROFRACTURE

STORAGE TANKS

Fig. 4. Transfer line to the Melton Valley hydrofracture site.



11

2.3 LLLW EVAPORATOR FACILITY COMPLEX
The Radioactive Waste Evaporator Facility (Bldg. 2531),shown in the plan view of
Fig. 5, includes the following major areas:

1. Evaporator service tank vault containing the evaporator feed tank W-22, the
converted evaporator feed tank W-21 (now a storage tank for concentrated liquid
waste generated by the PWTP), the concentrate storage tank W-23, and associated
pumps, pipes, and controls. The evaporator service tanks W-21 and W-22 are
enclosed in underground stainless-steel-lined concrete vaults.1:2

2. Underground pipe trench, for the transfer of liquid waste from the feed tank to the
evaporator.

3. The HLW tank vault containing tanks C-1 and C-2, which are now storage tanks for
concentrated waste from the evaporator.

4. Cells 1 through 4 in Building 2531, which contain the evaporators and associated
equipment. Cell 1 contains evaporator A-2 and its feed tank, A-1. Cell 2 contains
the auxiliary process equipment associated with evaporator A-2, which includes the
condenser, vapor filter, condensate catch tank, off-gas scrubber, emergency
condenser, and scrub liquor tank. Cell 4 holds evaporator 2A-2, and Cell 3 contains
the condensate filter, evaporator condenser, condensate surge tank, off-gas
scrubber, and the scrub liquor tank for evaporator 2A-2. Also in the building are the
control room and service tunnel.

2.4 LLLW CONCENTRATE STORAGE TANKS

ORNL has twelve 50,000-gal capacity tanks for the storage of LLLW concentrate.
Eight of these tanks, known as the MVSTs, are located on the new hydrofracture site in an
underground concrete, stainless-steel-lined vault. The other four storage tanks, C-1, C-2,
W-21, and W-23, are situated near the evaporator facility. Both C-1 and C-2 were
originally built to contain high-level waste, but since high-level waste is not currently
generated at ORNL, they were repiped to receive LLLW concentrate. W-21, originally a
feed tank for the LLILW evaporator, was converted to a storage tank for LLLW concentrate
produced by the PWTP in an effort to decouple the PWTP and LLLW operations.
Currently, tank W-22 serves as the sole evaporator feed tank. Tank W-23, which receives
concentrate directly from the evaporator, is normally used as a collection point for LLLW
concentrate before it is transferred to the MVSTSs or tanks C-1 and C-2 for storage.1:2
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3. SOURCES AND CHARACTERISTICS OF LIQUID LOW-LEVEL WASTE

Several facilities, as mentioned briefly in Sect. 2, contribute to the production of
LLLW. The types of radioactive liquid wastes generated at ORNL arise from several
different sources: (1) air and water treatment facility operations, (2) the decontamination
of hot cells and various areas, and (3) R&D processes. Of these types, wastes from air
and water treatment have accounted for approximately 34% of the dilute LLLW generated
since 1986. Decontamination activities have produced about 45% of the waste; and other
activities, including R&D activities and rainwater infiltration, account for the remaining
21% of the dilute LLLW generated during the past 3 years. The majority of this waste is
rainwater inleakage. Contributions of rainfall to the LLLW system are discussed further in
Sect. 3.2.

3.1 LLLW GENERATORS

Detailed information about LLLW generation rates and the activities of specific
generators will be reviewed in this section. Section 3.2 will summarize attempts to
determine the effects of rainfall in the LLLW collection and transfer system.

Table 2 summarizes the total dilute LLLW collections from all generators for the
period 1986 through the first quarter of 1989. From 1986 to 1988, the dilute LLLW
collections declined by approximately 44%, indicating that most generators have
substantially decreased their LLL'W production rates.

As mentioned in Sect. 2, the ORNL LLLW System is used to collect, neutralize,
concentrate, and store radioactive waste solutions. Annual summaries of the LLLW
collected from specific generators are contained in Tables 2-5. Tables 3, 4, and 5
summarize yearly LLLW generation rates for 1986, 1987, and 1988, respectively. As the
data in these tables demonstrate, relatively few generators are responsible for the majority
of the LLLW collected at ORNL since 1986. The primary generators and their
contributions to the monthly collection of dilute LLLW are the Isotopes Area (16%), the
3039 Stack Area (11%), the High Flux Isotopes Reactor (HFIR) (11%), the Oak Ridge
Research Reactor (ORR) and the Bulk Shielding Reactor (BSR) (11%), the Fission
Products Development Laboratory (FPDL) (10%), the High-Radiation-Level
Experimentation Laboratory (Bldg. 3525) (9%), the 4500 Complex (8%), the
Radiochemical Engineering Development Laboratory (REDC) (4%), Building 3019 (3%),
and the PWTP spent acid stream (3%). General descriptions of the activities of major
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Table 2. Average monthly dilute LLLW generation (1986-4/9/89)

Monthly generation
Generator (gal) Percent of total
Isotopes Area? 5189 16
3039 Stack Area 3629 11
HFIR 3571 11
ReactorsP 3433 11
FPDL 3204 10
Bldg. 3525 2809 9
4500 Complex 2604 8
Tank W1-A€ 2547 8
REDC 1391 4
Bldg. 3019 1065 3
PWTP spent acid 1011 3
Tank WC-8 pump pit 598 2
All others 1031 4
Total 32,082

2Includes all collections from Isotopes Area collection tank, Bldg. 3026C collection

tank, and Bldg. 3026D collection tank.
bIncludes the ORR and the BSR.

CTank W1-A has been abandoned, and the collections are considered to be primarily

rainwater.



Table 3. Average monthly dilute LLLW generation for 1986
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Monthly generation
Generator (gal) Percent of total
Isotopes Aread 7466 17
Reactorsb 5455 13
HFIR 5370 12
4500 Complex 5110 12
FPDL 4629 11
Bldg. 3525 3770 9
3039 Stack Area 3480 8
PWTP spent acid 2130 5
Tank W1-AC 1720 4
REDC 1608 4
Bldg. 3019 1151 3
Tank WC-8 pump pit 534 1
All others 103 2
Total 43,126

Includes all collections from Isotopes Area collection tank, Bldg. 3026C collection

tank, and Bldg. 3026D collection tank.
bincludes the ORR and the BSR.

CTank W1-A has been abandoned, and the collections are considered to be primarily

rainwater.
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Table 4. Average monthly dilute LLLW generation for 1987

Monthly generation
Generator (gal) Percent of total
Isotopes Area? 3779 14
Reactorsb 3601 13
3039 Stack Area 3539 13
FPDL 3362 12
HFIR 2620 10
4500 Complex 2419 9
Bldg. 3019 2172 8
Bldg. 3525 1830 7
REDC 1188 4
Tank W1-AC 1004 4
PWTP spent acid 592 2
3503 and off-gas drain 457 2
Tank WC-8 pump pit 293 1
All others _ 532 1
Total 25,216

aIncludes all collections from Isotopes Area collection tank, Bldg. 3026C collection
tank, and Bldg. 3026D collection tank.

bIncludes the ORR and the BSR.

CTank W1-A has been abandoned, and the collections are considered to be primarily
rainwater.



Table 5. Average monthly dilute LLLW generation for 1988
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Monthly generation
Generator (gal) Percent of total
Isotopes Area?d 3766 16
3039 Stack Area 3275 14
FPDL 3150 13
HFIR 2996 12
Bidg. 3525 1857 8
REDC 1742 7
4500 Cbmplex 1605 7
Reactorsb 1378 6
Tank W1-A€ 1161 5
Bldg. 3019 899 4
PWTP spent acid 652 3
Tank WC-8 pump pit 537 2
All others 1064 3
Total 24,082

aIncludes all collections from Isotopes Area collecnon tank, Bldg. 3026C collection

tank, and Bldg. 3026D collection tank.
bIncludes the ORR and the BSR.

CTank W1-A has been abandoned, and the collections are considered to be primarily

rainwater.
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LLLW generators are presented in the succeeding sections. Building 3019 is expected to
be only a minor LLLLW generator in the future, and tank W1-A is an inactive tank;
therefore, they are not discussed further.

3.1.1 Isotopes Area
The Isotopes facilities at ORNL are used primarily for producing and distributing

various radionuclides. A wide range of radioisotopes are handled, and major activities
include tritium processing, 85Kr enrichment, short-lived fission product processing, 137Cs
and 90Sr source fabrication, 80Co storage and irradiation, 99Tc processing, and some
transuranic isotope processing.

While the Isotopes Area is primarily involved in development, very little LLLW is
generated as a direct result of processing activities; most of it is the result of routine and
nonroutine hot-cell decontamination. The primary nuclides expected to be in the waste
streams generated from these facilities are 137Cs, 90Sr, and 1311,

As summarized in Table 2, LLLW collections from the Isotopes Area have
accounted for 16% of the total LLLW collections since 1986. The level of LLLW
generation from the Isotopes Area decreased about 40% from 1986 to 1987. Since 1987,
it has remained at approximately 3800 gal/month.

3.1.2 3039 Stack Area

Off-gas streams generated by processes or various R&D activities are vented to the
Central Off-gas Collection System (Bldg. 3039). The primary purpose of this system is
the removal of radioactive iodine; however, the off-gases potentially contain other
radioactive species, flammable vapors, and toxic vapors. After collection, the gases are
scrubbed with a 0.5 % caustic (NaOH) solution, passed through a HEPA filter, and then
discharged. The scrubbing operation produces a spent caustic solution that is slightly
radioactively contaminated. The 3039 Stack Area produces approximately 3700 gal of
dilute LI.LLW per month and accounts for approximately 11% of the total LLL.W collected
since 1986.

3.1.3 High Flux Isotopes Reactor
LLLW collected from the HFIR is generated primarily from the following sources:

(1) regeneration and backwashing of primary and pool demineralization systems, (2)
waste from sampling, (3) head tank overflow, (4) gaseous waste filter pit, (5) 7911 stack
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drainage, and (6) the off-gas condensate collection pit.3 An analysis of the primary
demineralizer LIL W stream has been summarized by Pretez et al.4 The LLLW generation
rate in 1986 was approximately 5370 gal/month; however, since the HFIR shutdown, it
has fallen to approximately 2700 gal/momh. When the HFIR restarts in 1989, this reactor
will probably become the largest LLLW generator.

The most significant L1LW generation sources in the HFIR facility are the solutions
produced by the regeneration and backwashing of the primary and pool demineralization
systems. These solutions account for approximately 17,250 gal of LLL W annually and
also represent the primary source of 90Co in the LLLW system at ORNL.3

3.14 Qa f Al 2 a1k §
The ORR was shut down permanently in 1987 and will not be restarted. Current
and future wastes generated by this reactor are the result of decontamination and

or/B hielding Reacto

decommissioning activities and consist primarily of ion-exchange column regenerant
solutions.

The BSR is expected to continue operation. Sources of LLLW from the BSR are
cooling water and ion-exchange column spent regeneration solutions. The monthly LIILW
generation from these facilities has averaged approximately 3400 gal/month since 1986,
falling from a level of 5500 gal/month in 1986 to approximately 1400 gal/month in 1988.
Much of the decrease is due to the shutdown of the ORR and relatively light rainfall in
1987 and 1988.

3.1.5 ion Product Development Laboratory (FI ]

Large quantities of 137Cs (approximately 350,000 Ci/year) and 90Sr (approximately
500,000 Ci/year) are processed at the FPDL. Other materials that might be processed at
the FPDL are 8°Co and 192[r. Materials that have been handled in the past include 144Ce
and 47Pm.

Building 3517 is the primary source of both cesium and strontium in the LLLW
system. Estimated losses of each material to the LLLW system are on the order of 5,000
t0 15,000 Ci per year. The activities that generate LLLW are not directly related to isotope
processing. LLLW is primarily generated by routine decontamination of the hot cells that
are used in cesium and strontium purification.

The facility's LLLW production since 1986 has averaged approximately 3200
gal/month, but the level decreased substantially during the period from 1986 to 1989.
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In fact, the LLLW production rate in