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EXECUTIVE SUMMARY

Currently, 39 underground tanks that were previously used for storage of low-level liquid
waste (LLLW) at Oak Ridge National Laboratory (ORNL) have been removed from service
and are designated as inactive. Some of these tanks contain liquids and/or sludge, while others
are empty. These tanks are either undergoing remediation or are scheduled for future
remediation by the Environmental Restoration Program. However, the liquid level in the
tanks is monitored by the Waste Management and Remedial Action Division for leak
detection and for liquid inventory measurement prior to remediation of the tanks. The type
and accuracy of the existing liquid level instruments in the inactive tanks vary widely. Some
tanks contain modern level instruments that transmit signals to the Waste Operations Control
Center, while other tanks have antiquated or no level instrumentation. There are no current
Environmental Protection Agency or state level-measurement or leak-detection regulations
applicable to these tanks. Vista Research, Inc., has proposed that the active tanks meet the
regulations for underground storage tanks containing petroleum and hazardous liquids.

The objectives of this study were to (1) determine the requirements for inventory
monitoring of inactive LLLW tanks at ORNL, (2) evaluate the existing inventory of -
monitoring instruments and determine whether the current requirements for monitoring and
leak detection are being met, and (3) recommend improvements or upgrades of the level
instruments where needed. The instrumentation was evaluated on the basis of its accuracy,
previous experience with the instrumentation, and any other available evaluation data.

Instruments in the 39 inactive tanks were evaluated for their effectiveness in monitoring
the liquid inventory. Level instrumentation for 12 of the tanks was considered satisfactory for
monitoring liquid inventory and potential leakage. A list of options was provided for
monitoring 12 tanks that are either currently empty or scheduled to be emptied during
FY 1992 or 1993. Recommendations were also provxded for the Group 5 tanks. Instrument
upgrades were determined to be needed for the remaining eight tanks.

The study examined the capabilities ahd limitations of the level-monitoring instruments
in use at ORNL and other sites for appropriateness for the tanks requiring upgrades.
Technologies ranged from simple, classic devices to emerging state-of-the-art equipment. -
Because of their satisfactory performance in similar tanks at ORNL, the Foxboro® 823DP and
the Robertshaw® Model 185 were recommended. For tanks with capacities of less than

3000 gal, the Foxboro® instrument, when used in conjunction with a resistance temperature
device to correct the instrument bias due to ambient temperature changes, has been shown
by Vista Research, Inc., to meet the stringent leak detection requirements for active ORNL
LLLW tanks. When the Robertshaw® Model 185 is installed, the temperature of the tank
contents should be monitored and the tank volume should be compensated accordingly.
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1. INTRODUCTION

Currently, 39 underground tanks (see Table 1) that were previously used for storage of
liquid low-level waste (LLLW) at the Oak Ridge National Laboratory (ORNL) have been
removed from service and are designated as inactive tanks. Some of these tanks contain
liquids and/or sludge while others are empty. These tanks are managed by the Environmental
Restoration (ER) Program, and they are either undergoing remediation or are scheduled for
future remediation.

The ER Program has divided these tanks into five groups for management purposes. The
contents of the tanks in Groups 1 through 4 have been characterized, and characterization -
of the Group 5 tanks is underway. The tanks associated with each group are identified in
Table 1, and the general definitions of the groups are as follows:

Group 1—Tanks located in the South Tank Farm,

Group 2—Tanks located at the Old Hydrofracture Facility,
Group 3—Tanks located in the North Tank Farm,

Group 4—Miscellaneous assortment of characterized tanks, and
Group 5—Miscellaneous assortment of uncharacterized tanks.

The liquid levels in the tanks are monitored by the Waste Management and Remedial
Action Division for leak detection and for liquid inventory measurement prior to remediation.
The type and accuracy of the existing liquid-level instruments in the inactive tanks vary widely.
Some tanks contain modern level instruments that transmit signals to the Waste Operations
Control Center (WOCC), while other tanks have antiquated or no level instrumentation. The
size and construction of the tanks also vary from small tanks (30 gal) constructed of stainless
steel to large (170,000 gal) Gunite tanks. All the tanks have single shells; however, some

tanks are located in concrete enclosures.

The objectives of this study were to (1) determine the requirements for level monitoring
of inactive tanks at ORNL, (2) evaluate the existing level-monitoring instruments and
determine whether the current requirements for monitoring and leak detection are being met,
and (3) recommend improvements or upgrade of the level instruments where needed. The -
instrumentation was evaluated on the basis of its accuracy, prevxous experience with the
instrumentation, and any available evaluation data.

There are no current U.S. Environmental Protection Agency (EPA) or state
level-measurement or leak-detection regulations that are applicable to ORNL’s LLLW tanks.
A Federal Facility Agreement (FFA) has been negotiated for the management and
remediation of ORNL’s active and inactive LLLW tanks, but no specific requirements were
outlined for level measurement or leak detection. Vista Research, Inc., (Vista) has been
contracted by Martin Marietta Energy Systems, Inc., to develop and implement plans to
conduct leak testing of the active LLLW tanks at ORNL to meet FFA requirements. This
study used Vista’s research and recommendations for active tanks instrumentation in
developing recommendations for the inactive tanks since the tank systems are similar.



Table 1. Level detection status of liquid low-level waste tanks belonging to the Oak Ridge

National Laboratory Environmental Restoration Program

ER Group Tank Location Level detection
W-5 South Tank Farm New Robertshaw® Inven-Tel® 185
W-6 South Tank Farm New Robertshaw® Inven-Tel® 185
W-7 South Tank Farm New Robertshaw® Inven-Tel® 185
1 W-8 South Tank Farm New Robertshaw® Inven-Tel® 185
W-9 South Tank Farm New Robertshaw® Inven-Tel® 185
W-10 South Tank Farm New Robertshaw® Inven-Tel® 185
W-11 SE of South Tank Farm Float and Staff Gauge
T-1 Old Hydrofracture Facility =~ Foxboro® Model 13A
T-2 Old Hydrofracture Facility Foxboro® Model 13A
2 T-3 Old Hydrofracture Facility Foxboro® Model 13A
T-4 Old Hydrofracture Facility Foxboro® Model 13A
T-9 Old Hydrofracture Facility Foxboro® Model 13A
TH-1 South of Bldg. 3503 No instrumentation
TH-2 South of Bldg. 3503 No instrumentation
TH-3 South of Bldg. 3503 No instrumentation
. TH-4 South of Bldg. 3038 New Robertshaw® Inven-Tel® 185
WC-1- East of Bldg. 3038 No instrumentation
WC-15  South of Bldg. 3587 New Robertshaw® Inven-Tel® 185
WC-17  South of Bldg. 3587 New Foxboro® 823
3 W-1 North Tank Farm New Robertshaw® Inven-Tel® 185
W-1A North Tank Farm New Foxboro® 823
W-2 North Tank Farm New Robertshaw® Inven-Tel® 185
Ww-3 North Tank Farm Float and staff gauge
W-4 North Tank Farm Float and staff gauge (broken)
Ww-13 North Tank Farm Float and staff gauge
W-14 North Tank Farm Float and staff gauge
W-15 North Tank Farm Float and staff gauge
7560 East of Bldg. 7500 No instrumentation
7562 Southeast of Bldg. 7500 No instrumentation
4 T-30 South of Bldg. 4507 No instrumentation
Ww-19 South of South Tank Farm  No instrumentation
W-20 South of South Tank Farm  No instrumentation

3001-B ~ South of Bldg. 3001
3003-A  South of Bldg. 3003

5 © 3004-B  East of Bldg. 3008
3013 Southwest of Bldg. 3008
H-209 Southwest of Bldg. 3517
7503-A  Inside Bldg. 7503
3001-S”  Unknown

No instrumentation
No instrumentation
No instrumentation
No instrumentation
No instrumentation
No instrumentation
No instrumentation

“Tank may not exist.
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. Although the FFA does not require that the active LLLW tanks meet the EPA
regulations for underground storage tanks (USTs) containing petroleum and hazardous
liquids, these regulations were proposed as the basis for the leak-testing program for the
active waste tanks at ORNL.! The petroleum and hazardous liquids regulations (40 CFR 280
and 40 CFR 264, Sub-part J, respectively) require the system to detect a leak rate of 0.2 gal/h
for monthly testing or 0.1 gal/h for annual testing with a detection probability of 95% and a
false alarm probability of 5% or less. However, because of problems with inleakage,
temperature variation, and accuracy of available level instruments, it is very difficult to
measure the outleakage rate accurately with conventional level instruments alone, especially
in larger tanks. '

The requirements for level monitoring in inactive tanks that are empty are less well
defined than for tanks containing liquids. The primary need for monitoring empty tanks is the
detection of inleakage. The probability of inleakage is dependent on such factors as the
material of which a tank is constructed (Gunite vs stainless steel) and whether all lines into
the tank are blocked. Options for level measurement in tanks that have been emptied are
discussed in Sect. 4.2.

Two types of level instruments have been used recently for upgrading or installation of
new level instruments in waste tanks at the ORNL. These are the Foxboro® 823DP
transmitter and the Robertshaw® Model 185 Inven-Tel® precision level gauge. The important
difference between these two instruments is that the Foxboro® instrument is a mass-
measuring instrument, and the Robertshaw® instrument is a level-measuring instrument. The
Foxboro® instrument has an advantage since it is not affected by temperature variations of
the contents. The Robertshaw® instrument would be affected by the temperature variations
of the contents because the thermal expansions would cause the liquid level to change.

However, the change in liquid level due to temperature variation can be easily determined,
and the measured volume of the contents can be compensated to account for the change.

Previous use of differential pressure (DP) cells have shown that they are sensitive to

ambient temperature conditions, and Foxboro® has responded by providing some temperature
compensation in the Model 823DP. However, testing performed by Vista indicated that the
ambient temperature of the transmitter should be carefully monitored, and the output data
should be compensated accordingly. Alternatively, the transmitters could be mounted in a
temperature-controlled enclosure so that the output data would not need to be compensated.
There has been insufficient testing to determine whether the Robertshaw® Model 185 is
-affected by ambient temperature variations.

The Foxboro® 823DP was recently evaluated by Vista and determined to meet the
petroleum and hazardous liquids requirement for leak detection in tanks having a volume of
less than 3000 gal. However, when installing the Foxboro® 823DP, Vista recommended that
a resistance temperature device (RTD) should be attached to the transmitter and wired out
to the data concentrator. Vista recommends the RTD because it provides the opportunity to
vastly improve the accuracy and precision of the DP cell when the influence coefficient
compensation is used.! Because a leak rate of 0.2 gal/h is more difficult to detect in larger
tanks, Vista is performing additional studies, and recommendations concerning the



Foxboro® 823DP have not been made for larger tanks. In addition to developing plans and
methods for leak detection in active waste tanks, Vista is also testing and evaluating other
level instruments that also may meet the requirements given above. The work by Vista does
not include plans or methods for level- or leak-rate testing in inactive tanks, but its work with
the active tanks should be applicable to the inactive tanks also.

Vista’s evaluation involved both vertical and horizontal tanks using tap water to simulate
_ the liquid waste product in the ORNL tanks. EPA’s performance standard requires that a
monthly monitoring method detect a leak of 0.2 gal/h with a detection probability of 95% or
greater and a false alarm probability of 5% or less. Vista’s results showed that the leak
detection method (named ORNL/LT-823DP) will detect a 0.2 gal/h leak with a single-test
probability of detection that is > 99.5% and a single-test probability of false alarm that is
< 0.5%. The evaluation also indicated that correction for temperature change in the liquid
in the tank is not required. Thus the performance of the ORNL/LT-823DP method meets
the federal standards.!

L o)
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2. LEVEL INSTRUMENTS CURRENTLY RECOMMENDED
FOR USE IN ACTIVE WASTE TANKS

Essentially all of the active waste tanks have either the Foxboro® 823DP or the
Robertshaw® Model 185 level instruments installed or scheduled for future installation

according to communications with Waste Management personnel. Foxboro® 823DP

transmitters are currently used for inactive tanks W-1A and WC-17. These two transmxtters
are discussed below in more detail. :

Foxboro® Model 823DP Transmitter—The Model 823DP is the most recent DP

transmitter introduced by Foxboro®. Foxboro®’s performance specifications for accuracy are
10.20% of calibrated span for the conventional transmitter (Model 823DP), +0.10% of
calibrated span for intelligent transmitters with mA output (Model 823DP-D), or +0.07% of
calibrated span for mtelhgent transmitters with digital output. The transmitter is compensated
to correct for changes in temperature at the transmitter; however, Vista has recommended
an additional temperature compensation that more accurately compensates the level output
data for ambient temperature changes occurring on the body of the DP cell. The Foxboro®
Model 823DP is the transmitter recommended for the leak-detection method that has been
developed by Vista for the LLLW tanks with < 3,000-gal capacity at ORNL.! The Foxboro®
823DP has been previously purchased for approximately $1200, but it should be noted that
. this cost is only for the transmitter and does not include the cost of adding an auxiliary
temperature device as recommended by Vista. The principle of operation for differential
pressure transmitters is described in Sect. 3.1.

Older model Foxboro® DP transmitters (i.e., model 13A) are used for monitoring the
liquid level in the tanks at the Old Hydrofracture Facility. The manufacturer reports an
accuracy of 0.5% of calibrated span. This model is not temperature compensated, and
experience has shown that it is sensitive to ambient temperature changes.

Robertshaw® Model 185 Inven-Tel® Precision Level Gauge—The Robertshaw® Model

185 Inven-Tel® precision level gauge uses the tape and sensor type system. It is a
microprocessor-based, stepper-motor-driven unit with measuring ranges up to 120 ft. It
provides measurement resolution of 0.001 ft with an accuracy and repeatability of 0.005 £t/100
ft. Various types of level sensors are available to allow the user to match the instrument to
the application. The sensors include conductivity, float/conductivity, extended float, and
proximity. The Model 185 operates by precisely measuring the movement of the tape that
connects the sensor to the gauge. It requires a 2-in.-diam direct opening into the tank for
installation. The tape is stored on a reel located in the reel housing. The motion of the reel
is controlled by a stepper motor, and the tape movement is monitored with an optical shaft
encoder. This device physically measures the level of liquid in the tank, so the accuracy is the
same regardless of the measuring distance. This unit is not subject to the percent of span

limitations of devices such as ultrasonic or radio-frequency capacitance.? The Robertshaw®

Model 185 Inven-Tel® precision gauge is currently being evaluated by Vista. However, based
on operating experience by ORNL Waste Management and the Instrumentation & Controls



- Division, Robertshaw® Model 185 level gauges are used in some of the active and inactive
waste tanks. The base cost of this unit starts at approximately $4500, but the units presently
installed by Bechtel with the desired options cost approximately $8200.

The Robertshaw® Model 185 level gauge has the advantage of good accuracy without

requiring an air supply. The Robertshaw® level instrument does not compensate for expansion
of liquid in the tank due to temperature changes as the DP transmitter does. According to .
Waste Management personnel, an older version of the instrument, manufactured by Food
Industries Corporation (FIC), provided good service in ORNL waste tanks for many years.
FIC level instruments have also been used in approximately 178 waste tanks at Hanford.
Hanford personnel have reported difficulties with the FIC gauge because of crystal growth
on the sensor and maintenance problems due to motor failure. In tanks that have a solid
crust, the sensor sometimes creates a hole in the crust and gives a false reading.

Based on the satisfactory use in both active and inactive tanks and the evaluation of the
Foxboro® 823DP transmitter by Vista, both the Foxboro® 823DP transmitter and the

Robertshaw® Model 185 Inven-Tel® precision gauge are recommended for use in inactive
tanks when a level instrumentation upgrade is required. These two instruments are considered
adequate to cover the needs for level instruments in the inactive tanks that need an upgrade
or new level instruments. Both instruments have an output that is suitable for a local digital
display or transmission to the WOCC.



3. CURRENT LEVEL ME‘ASUREMENTTECHNODOGIES

There are several types of liquid level measuring instruments currently in use at ORNL
or other Department of Energy facilities. Each type differs in accuracy and precision as well -
as appropriate application. The available instrument types include, but are not limited to, DP
transmitters, staff gauges, conductivity probes, tapes and sensors, microwaves,
' magnetostrictions, and ultrasonics. An ORNL Waste Management representative has reported
unsatisfactory experience with ultrasonic level-measurmg transmitters due to calibration
problems, so these devices were not considered in our analysis for upgrading instruments. The
. other types of instruments are briefly described below.

3.1 DP TRANSMITTERS

DP transmitters have been used for many years. These instruments use bubble tubes for
measuring hydrostatic pressure, as shown in the simple drawing in Fig. 1. Two tubes, which
are connected to the DP transmitter and an air supply, are inserted into the tank. One tube
is partly immersed in the liquid so that it is a fixed distance from the bottom of the tank. The
other tube is inserted into the tank so that it never contacts the liquid An equivalent amount
of air is introduced through each tube. The pressure of the air supply overcomes the
hydrostatic head on the submerged tube due to the depth of liquid in the tank. The excess
pressure appears as small bubbles coming out of the bottom of the tube. The back pressure
in the submerged tube is proportional to the pressure on the bottom of the tube due to the
level of liquid in the tank. Any change in the back pressure is due to a change in the liquid
level. The difference in pressure measured between these two probes is a measure of the
liquid level in the tank.® It is necessary to know the density of the liquid to determine the
- actual volume when using the DP instrument. If desired, a second DP transmitter and a third
bubble tube can be installed to measure the density and the liquid level simultaneously.
However, one advantage of the DP transmitter is that it measures mass rather than level, and
~ with vertical tanks (and usually horizontal tanks), little or no correction is required for
temperature changes in the fluid. This advantage exists because the increase in height due to
expansion is exactly offset by the decrease in density.

DP transmitters also have the advantages of having no moving parts and proven reliability
in many applications. However, this type of instrument is not good for operation in sludge and
solids, because the dip tube may plug by solids deposition (due to evaporation). This
measurement system also requires an air supply and a tank vent.

32 STAFF GAUGE

The staff gauge is simply a rod connected to a float in the tank, as illustrated in Fig. 2.
As the liquid level changes, the float and rod respond so that changes in the liquid level are
. determined from the distance the rod moves from the previous readings. The advantage of
the staff gauge is that it is relatively inexpensive to install. The disadvantages include (1) the
gauge can only provide a local reading, (2) the gauges in use in the inactive tanks at ORNL
can only be read to + 0.25 in. accuracy, (3) the design of the staff and float gauge does not
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Fig. 1. Mustration of a differential pressure transmitter for liquid-level measurement.
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Fig. 2 Illustration of a staff gauge for liquid-level measurement.
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permit a seal to the atmosphere to prevent some rain water from entering the tank, and

(4) misinterpretation due to differences between level determinations by operators (parallax)

is possible.

33 CONDUCTIVITY PROBE

The conductivity probe is a simple device that indicates whether liquid is contacting the
probe. It does not provide any information about the quantity of liquid in the tank except at
the detection point on the probe. The advantages of this probe are that it is mexpensnve and

relatively easy to install. This type of probe is often used to detect high levels in many of the

active tanks at ORNL. For monitoring an empty tank, the probe would be installed near the
bottom of the tank. When liquid contacted the probe, a signal would notify operators of
potentnal leakage into the tank. However, this probe may not work with tanks that contain
organic liquids.

3.4 MICROWAVE LEVEL INSTRUMENT

Hanford has recently been testing a microwave (radar) level detector. A simple drawing

depicting how the unit operates appears as Fig. 3. One instrument has been installed in a-

waste tank at Hanford, and other tanks may be changed from the FIC instruments to the
microwave-type unit. An Enraf-Nonius microwave unit was installed at Hanford. This unit was
made in the Netherlands and cost $25,000. It operates in the 10 GHz range, sweeps between
9.5 and 10.5 GHz, and fits an 8-in.-diam port. One advantage for this instrument is that it
does not have any moving parts. It gives the level over an average area if the surface is not
flat. The instrument may have operational problems with a dry crust because of penetration
of the microwaves below the surface. The instrument operates best with liquids, and it is used
primarily in the gasoline industry. There were also some problems that resulted because of
reflection and standing waves when the instrument was installed in a riser. Hanford personnel
revised the software to take care of the riser configuration.

An American company recently started manufacturing a similar microwave level
instrument that sells for about $8,000 and fits in a 4-in.-diam port. The instrument is a
CannonBear manufactured by TN Technologies in Roundrock, Texas (near Austin). Hanford
is interested in investigating the usefulness of this instrument because of the cost savings. The
instrument is reported to have an accuracy of + 0.5% of range, repeatability of 0.125 in.,
temperature range of -30 to 70°C, and an output signal of 4 to 20 mA. The CannonBear unit
is preprogrammed to operate in a riser or standpipe above the tank.

35 MAGNETOSTRICTION LEVEL INSTRUMENT

A level instrument based on the principle of magnetostriction is currently being evaluated
by Vista for level measurement in the active waste tanks at ORNL. These gauges have just
one moving part—a float. A simple drawing that illustrates the operation of this instrument
appears as Fig. 4. Some manufacturers (e.g.,, MTS® and Magnetek) claim these instruments
provide a resolution of 0.001 in. with repeatabnhty to 0.001% of scale. Gauges are available

" with 4-20 mA output.

v
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Fig. 3. Nllustration of a microwave instrument for liquid-level measurement. |
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Fig. 4. Illustration of a magnetostriction instrument for liquid-level measurement.
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The level-measuring instrument consists of a probe in which a special magnetostrictive
wire is strung under tension from the upper housing to the bottom fitting and an insulated
return wire completes the circuit to the upper housing. A voltage spike is applied to a
piezoelectric crystal inside the upper housing that initiates a torsional pulse of vibration in the
magnetostrictive wire. The vibration pulse travels down the wire at a constant rate of speed,
unaffected by temperature variations. A float with concentric magnets mounted in the housing
slides on the outside of the probe. The position of the float responds to the liquid level in
the tank. The magnetic field from the float interacts with the vibration moving down the wire
and causes a voltage to occur at that point in the wire. The electronics in the upper housing
sense the voltage spike. The time difference between the initial pulse and the return pulse
is proportional to the distance between the upper housing and the float and, thus, determines
the liquid level in the tank. The physical properties of the float are the limiting factor and the
major consideration of the overall system resolution and accuracy.
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4. DESCRIPTION AND RECOMMENDATION FOR LEVEL
INSTRUMENTS IN THE INACTIVE TANKS

A list of the inactive tanks, their general locations, and the status of the liquid level
measurmg systems appears as Table 1. Drawmgs of most of the inactive tanks are mcluded
in the appendix.

New level instruments have recently been installed or the existing instruments have been
upgraded for 12 of the inactive tanks. The instrumentation on these tanks is now considered
adequate. In addition, three tanks are known to be empty, and nine tanks are scheduled to
be emptied within the next 2 y. Instrumentation or a method for detection of inleakage is
needed for these empty tanks. The condition of seven tanks in ER Group 5 is not well
known, but a characterization study, which is separate from this study, is underway.

Three inactive tanks containing liquid now have staff gauges, and five tanks use old
model Foxboro® DP transmitters for level measurement. Upgrade of the level instruments
in these eight tanks with either the Foxboro® Model 823DP transmitter or the Robertshaw®

Model 185 Inven-Tel® precision level gauge is recommended. A detailed description of the
tanks and recommendations for level instrumentation is outlined in Sects. 4.1-4.3.4.

4.1 INACTIVE TANKS WITH ADEQUATE LEVEL INSTRUMENTATION

The tanks have been grouped into three categories for discussion: (1) tanks with
adequate level instrumentation installed, (2) tanks that are empty or scheduled for near-term
emptying, and (3) tanks recommended for level instrumentation upgrades.

4.1.1 Tanks from Environmental Restoration Group 1

~ ER Group 1 Tanks W-5, W-6, W-7, W-8, W-9, and W-10 are 170,000 gal Gunite tanks
that recently had their liquid level instrumentation upgraded with the Robertshaw®
Inven-Tel®185 transmitter. Initially, some difficulty was experienced with grounding in the

Gunite tanks; however, this problem has been solved and the instruments are performing
satisfactorily. No further upgrade is recommended. '

4.12 Tanks from Environmental Restoration Group 3

Foxboro® 823DP level instruments have recently been installed on the ER Group 3 tanks
W-1A and WC-17. Signals from both tanks are transmitted to the WOCC. Bechtel recently
installed Robertshaw® instruments on tanks W-1, W-2, WC-15, and TH-4 to meet an FFA
milestone and because these were the only tanks in ER Group 3 that did not have level
instrumentation. These transmitters do not send signals to the WOCC presently, but plans to
connect these instruments to the WOCC are in place These instruments should perform
satisfactorily.
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42 TANKS THAT ARE EMPTY OR SCHEDULED FOR NEAR-TERM EMPTYING

Twelve tanks are presently empty or scheduled to be emptied during fiscal years 1992 and
1993. These tanks are listed in Table 2 with other important information. The tanks that are
scheduled for emptying during fiscal year 1992 are WC-1, W-13, W-14, and W-15. The tanks
scheduled for emptying during fiscal year 1993 include T-30, TH-1, TH-2, TH-3, and 7562.
Tanks that are already empty include W-19, W-20, and 7560.

According to the drawings in the appendix, the 8 of the 12 tanks that are empty or
scheduled to be emptied in 1992 and 1993 are contained in a concrete encasement or vault.
These tanks are W-19, W-20, W-13, W-14, W-15, TH-2, TH-3, and T-30. Tanks TH-1, WC-1,
. 7560, and 7562 are contained in an earth fill. All these tanks, except W-19 and W-20, have
dry wells located near the tanks, according to the drawings. Some drawings indicate that the
tanks were constructed with vents, but there is no evidence that the vents are currently
connected. : ' '

The level-monitoring requirements for inactive waste tanks that are empty or scheduled
for near-term emptying are different than the requirements for tanks that contain liquids.
After the tanks are empty, the primary concern about the liquid level is whether there is any
leakage into the tank. ER presently does not plan to install level instrumentation on the
empty or soon-to-be-empty tanks. Instead, the plan is to inspect the empty tanks annually to
determine whether any liquid has leaked into the tanks.

The possibility of inleakage (and the need for level monitoring) varies considerably from
stainless-steel tanks that have all entry lines blocked off to tanks that have a higher
probability of inleakage (such as Gunite tanks) and tanks that may not have all entry lines
removed or blocked. In today’s political environment, it may be wise to install level
instrumentation on empty tanks, primarily to notify operators in the event of inleakage.
Options for monitoring the liquid level in the empty or soon to be empty tanks include, but
are not limited to:

(1) -checking tﬁe level annually as planned by ER,

(2) installing a conductivity probe for quick detectibn of lliquid ixlleakage,
3) installing a staff gauge,

(4) installing a less expensive DP transmitter than the Foxboro® 823DP, or

(5) installing instrumentation such as the Foxboro®823DP or Robertshaw® Model 185.

Relatively speaking, the cost of options (1) through (3) are low, the cost of option (4) is
moderate, and option (5) is the most expensive.

Option (1) provides little information about the volume of liquid in the tanks except on
occasions when the level is physically checked. In some cases, it is difficult to check the tank
level physically, and it may unnecessarily expose personnel to radiation. Option (2) will be
useful after the tanks have been emptied, but its data output is limited, as previously discussed
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Table 2. Information about empty or soon—to—be-einpticd inactive tanks

Tank Status Type Current”
Tank capacity of of Type of level Recommended
ID (gal) tank containment vent instrument upgrade
Ww-19 2,250 Empty Concrete None visible 1 Foxboro®
‘encasement 823DP
W-20 2,250 Empty Concrete None visible 1 Foxboro®
encasement 823DP
7560 1,000 Empty Earth & None visible 2 Foxboro®
gravel 823DP
Ww-13 2,000 - To be Concrete None visible Staff gauge Foxboro®
emptied  encasement 823DP
in FY 92 : |
Ww-14 2,000 - To be Concrete None visible Staff gauge Foxboro®
emptied . encasement 823DP
in FY 92
W-15 2,000 To be Concrete None visible Staff gauge Foxboro®
emptied encasement 823DP
in FY 92
TH-1 2,500 To be Earth None visible 2 “Foxboro®
emptied 823DP
in FY 93
TH-2 2,400 To be Concrete None visible 2 Foxboro®
emptied encasement 823DP
in FY 93
TH-3 3,300 To be Concrete None visible 2 Foxboro®
emptied encasement 823DP
in FY 93
WC-1 2,150 To be Earth HOG?", but 2 Foxboro®
emptied believed to 823DP
in FY 92 be out of
» service
7562 12,000 To be Earth & Vented 3 Robertshaw®
emptied gravel Model 185
in FY 93
T-30 - 825 To be Concrete VOG® 2 Foxboro®
emptied vault 823DP
in FY 93

41 = Drawing shows lines that appear suitable for DP transmitter, 2 = Drawing shows level instrument lines

for DP transmitter, and 3 = Ports appear accessible for installing level instruments.
YHOG = hot off-gas; VOG = vessel off-gas.
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in Sect. 3.3. It should be noted that Tanks 7560 and 7562 previously contained oil, so a
conductivity probe may not work well in these tanks. Option (3) will provide information
about the volume of liquid in the tanks, but several gallons may leak into a tank before the
gauge initially responds since the response is dependent on the weight of the rod and float.
The parallax problem (see Sect. 3.2) could possibly be solved by placing a reflective backing
on the scaled board so the operators could line up the pointer with its reflection and read the
level at the proper angle. However, this option will still lower the accuracy of level
monitoring. Option (4) will also indicate whether any liquid has entered the tank also. Since
the main objective is to detect liquid inleakage, the transmitter does not need to be extremely
accurate; however, it may be difficult to interpret variations caused by temperature changes,
etc. Option (5) would provide the most accurate information about liquid in the tanks, but
there is some question as to whether it is worth the cost to monitor an empty tank.

Although it is the most expensive choice, option (5) is recommended as the selection for
these tanks. Using the more accurate transmitter would eliminate some variations caused by
-temperature, etc; however, it may not be necessary to use the auxiliary temperature device
'to monitor the ambient temperature of the Foxboro® transmitter. These instruments also

could be used until the tanks are remediated; then the transmitters could be used for backup
transmitters or for spare parts.

43 TANKS VTHAT ARE RECOMMENDED FOR INSTRUMENTATION UPGRADES

The Fifteen tanks listed in Table 3 are recommended for level instrumentation upgrades.
It is also recommended that the signals from these tanks be transmitted to the WOCC. These
tanks and their requirements are discussed in Sects. 4.3.1-4.3.4.

43.1 Tanks From Environmental Restoration Group 1

Tank W-11 is the only tank in the ER Group 1 tanks that is recommended for an
instrumentation upgrade. This tank is a 1500-gal Gunite tank contained in an earth fill. Since
the liquid level is presently monitored by a float and staff gauge, it is recommended that the
liquid level instrumentation to be upgraded. Reworking the riser will be required regardless
of transmitter selected. Both air and electricity are available in the area. Tank drawings (see
appendix) indicate that the tank originally had a liquid-level dip tube and a high efficiency
particulate air (HEPA) filter, but their present status is unknown. If the Foxboro® instrument
is installed, a vent will be required for the air injected through the dip tubes. It is envisioned
that a setup similar to the dip tubes and vent system on the nearby W-12 tank could be used
for the W-11 tank. Since the tank capacity is less than 3000 gal, installation of the

Foxboro®823DP transmitter is recommended for this tank.
432 Tanks From Environmental Restoration Group 2

The ER Group 2 tanks are underground tanks located west of the Old Hydrofracture
Facility. The tanks are constructed of steel and are contained in an earth and gravel fill. The -
capacities of these tanks range between 13,000 and 25,000 gal. The risers through which the
dip tubes enter the tank extend above ground and are readily accessible. The tanks are
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Table 3. Inactive tanks recommended for instrumentation upgrade

ER Tank
Tank group capacity Current Recommended
ID number (gal) instrumentation instrumentation upgrade
W-11 1 1,500 Staff Foxboro® Model 823DP
T-1 2 15,000 Foxboro® Model 13A Foxboro® Model 823DP
T-2 2 15,000 Foxboro® Model 13A Foxboro® Model 823DP
T-3 2 25,000 Foxboro® Model 13A Foxboro® Model 823DP
T-4 2 25,000 Foxboro® Model 13A Foxboro® Model 823DP
T-9 2 13,000 Foxboro® Model 13A Foxboro® Model 823DP
w-3 3 42,500 Staff Robertshaw® Model 185
W-4 3 42,500 Staff Robertshaw® Model 185
3001-B 5 75 None Either the Foxboro® 823DP
3003-A 5 16,000 None or the Robertshaw® Model
3004-B 5 30 None 185 are recommended for
3013 5 400 None these tanks.
H-209 5 2,500 None
7503-A 5 11,000 None
3001-S 5 2,000 None This tank may not exist.

vented through HEPA filters. Additional information for the tanks is given in Table 3, and
drawings of the tanks are shown in the appendix.

These tanks presently have Foxboro®Model 13A DP transmitters to monitor the liquid
level. A nearby air compressor provides air for operation of the DP transmitters. Considerable

"difficulty has been experienced in the past with level measurement in these tanks because of

failure of the air compressor that provides air to the DP transmitter and because of the
collection of water in the bubble tube lines. The air compressor has recently been replaced,
however, the condition of the air lines and water-removal system is not known. The DP
transmitters are located in a field-mounted, unheated instrument rack. The model 13A
transmitters are not temperature compensated and therefore not as accurate as the newer
instruments. The Model 823DP transmitters also would provide a more accurate digital
readout than the Model 13A. The distance to a data concentrator from the Old Hydrofracture

Site is only about 200 yds. The signal from either the Foxboro® 823 or Robertshaw® Model

185 could be relatively easily connected to the data concentrator and sent to the WOCC.
Waste Management personnel have indicated that the WOCC could accept these data.
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The easiest and possibly the least expensive option would be to replace the exlstmg
Model 13A DP transmitters with Model 823DP transmitters; however, replacement of the air
tubing to the DP transmitters may be warranted because the condition of the compressed air
piping to the DP transmitters and the air drier appears to be poor. The air-drying system also
should be repaired (upgraded if required), routinely monitored, and routinely maintained.
Installation of a backup air supply for the liquid-level transmitters should be considered. The
condition of the dip tubes inside the tanks is not known, and an evaluation or inspection is
recommended to determine if replacement is needed.

The Robertshaw® Model 185 also appears to be a suitable candidate for replacement of
the Model 13A DP transmitters. This option would require removal of the existing dip tubes
in the tanks. The risers are accessible, and Waste Management personnel have indicated that

the removal should not be a difficult job. The use of the Robertshaw® 185 would eliminate
the need for an air supply system for the liquid-level measurement system of the tanks at the
site. However, the installation of the Robertshaw® 185 instrument requires the risers to be
upgraded, as was done for existing installations of the Robertshaw® instrument.

Since the present liquid-level instrumentation is a bubbler system, it is recommended that
the present transmitters be replaced with the Foxboro®823DPs.

433 Tanks From Environmental Restoration Group 3

Tanks W-3 and W-4 are Gunite tanks located in the North Tank Farm with earth and
gravel fills. These tanks are presently monitored with staff gauges, but the gauge on W-4 has
been broken for several months. These tanks are similar to, but much larger than, the W-1

and W-2 Gunite tanks that have had their instrumentation upgraded to the Robertshaw®
Model 185 instruments.

The existing float and staff gauges must be removed and disposed of regardless of
. whether the Foxboro® or Robertshaw® instrument is installed. Air and electric utilities are
available, so either the Foxboro® 823DP or the Robertshaw® Model 185 could be installed.
As previously noted in Sect. 4.4.2, the risers must be upgraded for mounting the Robertshaw®
instrument. Installation of the Foxboro® 823DP transmitter also would require installing a

vent. Installation of the Robertshaw® Model 185 is recommended as the best option to
maintain consistency with the other tanks in the North Tank Farm.

434 Tanks From Environmental Restoration Group §

The ER Group 5 tanks are listed in Table 1. Little information has been found about
these tanks, but some construction drawings that are not in good condition have been located
for tanks 3003-A, 3004-B, 3013, 7503-A, and 3001-S. Construction or installation drawings for
tanks 3001-B and H-209 have not been located. None of these tanks have liquid-level
instrumentation, and the contents of these tanks are unknown. Remedial Actions has been
tasked with inspecting these tanks to determine their liquid levels and sample their contents.

All of the tanks have been sampled now except 3001-B and 7503A. The results thus far
indicate that all the tanks except 3003-A, which contains approximately 11,000 gal, contain
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small volumes of liquid. The results also indicate that the radiation levels in these tanks are
very low. Therefore, the significance of a leak from these tanks, except 3003-A, would appear
to provide a minimal risk.

Tanks 3001-B and 3001-S are reported to be located just south of Building 3001 (the
Graphite Reactor). The risers for 3001-B have been located, and it may be difficult to install
any type of liquid level instrumentation since these risers are in the parking area for
Building 3001. Tank access risers for Tank 3001-S have not been located, and it is believed
that this tank may never have been installed. Photographs taken of the Graphite Reactor
building before and after the alleged installation of 3001-S show no difference in the
landscape. Tank 3004-B is located beside the visitors’ walkway to the graphite reactor, and
the risers are currently covered with landscape stones.

ER plans to have level instrumentation installed on all of the Group 5 tanks that are not
empty; however, it is recommended that instrumentation be installed on the empty tanks as
well. Options discussed in Sect. 4.2 are also applicable to the empty Group S tanks. However,
it is also recommended that either the Foxboro® 823DP or Robertshaw® Model 185 be used
when installing the new instrumentation. However, it may not be necessary to add the
additional temperature device for monitoring the transmitter’s ambient temperature.
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5. CONCLUSIONS AND RECOMMENDATIONS

The liquid-level measuring devices for the 39 tanks currently designated inactive were
evaluated for their effectiveness in monitoring the liquid inventory in these tanks. There are
no current EPA or state level-measurement or leak-detection regulations applicable to these
tanks. It has been proposed by Vista that the active tanks meet the regulations for
underground storage tanks containing petroleum and hazardous liquids. The level
instrumentation for 12 of these tanks is considered adequate for monitoring the liquid
inventory and potential leakage. Twenty-six tanks (27 if Tank 3001-S exists) are recommended
for instrumentation upgrades (see Tables 2 and 3). The tanks that are listed in Table 2
include 12 tanks that are empty or scheduled for emptying during fiscal years 1992 and 1993.
The 14 tanks listed in Table 3 include 8 tanks that are known to contain waste from ER
Groups 1, 2, and 3, in addition to 6 tanks from ER Group 5 (seven if Tank 3001-S exists) for
which little characterization data is available. Two liquid-level measuring instruments are
currently being used when installing or upgrading liquid level measurement instrumentation:
Foxboro® 823DP and Robertshaw® Model 185. Vista has performed studies which have

shown that the Foxboro® instrument, when used with an auxiliary RTD device, can meet the
EPA requirements set for petroleum and hazardous liquids in USTs when it is used on tanks
smaller than 3000 gal. Alternatively to the Vista recommendation for an auxiliary RTD device
and compensating the output data accordingly, the transmitters could be installed in a
temperature-controlled enclosure to eliminate variations due to ambient temperature changes. .
Vista is performing additional studies to determine whether the instrument can meet
requirements when used on larger tanks. Vista is also currently testing the Robertshaw®
instrument to determine whether it can meet the regulatory criteria. ORNL Waste
Management has installed the Robertshaw® instrument on several of its tanks, and they are
satisfied with its performance. In addition, the Robertshaw® instrument has been installed and

is operating satisfactorily on 10 of the inactive Gunite tanks. When the Robertshaw® Model
185 is installed, the temperature of the tank contents should be monitored, and the tankl
volume should be compensated accordingly. The Robertshaw® Model 185 is also
recommended for installation in tanks that have problems with dlfferentlal pressure
transmitter systems due to plugging probes.



22
6. REFERENCES

D. G. Douglas, R. F. Wise, J. W. Starr, and J. W. Maresca, Jr., Leak Testing Plan for the
Oak Ridge National Laboratory Liquid Low-Level Waste System (Active Tanks),
ORNL/ER/SUB/92-SK263-1, Martin Marietta Energy Systems, Inc., Oak Ridge National
Laboratory, June 1992.

Instruction Manual: Inven-Tel® Model 185, Number 909-GF-273, Robertshaw Controls
Company, Knoxville, TN.

"Bubble Type Installations,” Instruction MI 020-328 in Foxboro@’ Instmcuon Book, The
Foxboro Company, Foxboro, MA, September 1988

John W. Lmdsey, "General Information on the 7030 and 7032 Magnetostnctlve
Transducers,” Magnetek Controls, Clawson, MI, March 1991.



Appendix
DRAWINGS OF THE ORNL INACTIVE WASTE TANKS

Drawings originally printed in

U.S. DEPARTMENT OF ENERGY
OAK RIDGE NATIONAL LABORATORY
DRAFT WASTE STORAGE TANKS
REMEDIAL ACTION PLAN

PREPARED FOR
MARTIN MARIETTA ENERGY SYSTEMS, INC.
OAK RIDGE, TENNESSEE

- PREPARED BY 7
PEER CONSULTANTS, P.C. , MCI CONSULTING ENGINEERS, INC.
575 OAK RIDGE TURNPIKE ' PELLISSIPPI CENTER
OAK RIDGE, TENNESSEE 37930 725 PELLISSIPPI PARKWAY

KNOXVILLE, TENNESSEE 37922

SEPTEMBER 1987



"



A3

- e e A 0. X9 ADC M2 Jo19
™ /J'-;m e
NI72X & onersow soxr 10 4500 e
ct-lk -J . i T
1° NOREASER
9-0"
7= , 18008 PANG rss ¥ TANK NUMBER _W=1
ouPONT ST C-2-8 [*—FR0M DG NO. 2019 ) |
NOR ’
TANK W=1 | || s Macme Laes . LoCATION NORTH TANK FARM
(E0uw. P MO 208-102) : — — PROCESS WASTE LNES i
| ) 5 BUILDINGS SERvED 0192
g '
»-2 I ¥ CONSTRUC TON GUMITE 2
(rour. 206-123) & ST\ N, TION MATERIAL
. e )
ervL gg d i . ) DIAMETER W39 m (128 A1)
g ,
\ ) rss | ﬂ?; LENGTH N2.4 m (8n1) (V)
- L7
1 r’—l ” ol G g 5 CAPACITY 18170 L (4800 gat) '
e LT w /° [
1
3 : N\ ¥ x RESIDUAL VOLUME_3900 L (1030 goi}”
3 AR I
® w-3 w—a
I || % i DEPTH FROM SURFACE
/l/'}’ &- TO TANK BOTTOM 40 m (13 11)
oy p N T .
Orens
- || X o -l TRANSFER METHOD ET7
{ )
l AR % ol VENTILA TONL_NONE_ SIBLE
TV e v '
- g e I e Y\ M —ey
| I§ _ADAPTOR DET. 39753 &  yeorsa ‘
|I . 8 —~ fSIm AL orass &;| ﬁ’”“ ) \ ' prem i;/rm SERVICE DATES 1943-1960S5 2
284 [] conT. !
! oerR | |- 10-0ca Pewe SCHEMATIC DIAGRAM 3 covTAnMENT Trer EARTH & GRAVEL FlLL
y T = J & & CHPPE J/8° DA TES ; .
nﬂl’mm C M 206-104) y.e -3°=v21 (P9 ATRORMIT STALL 1 = 20 owerion \HM—x-9" J-0 ¢ .
gl “ourm , | EXTENSN STEW P _ra LEAK DETECTION ORY WELL
EXTENSION STENS : |
I | . | = padd Ll (i) Ovinide dometer.
: . J o rpe - ] . Or -
‘ﬂ CONONTTY DVCASTRaENT _ I T ~18-8C8 PFE- Py ',’_"’,._‘—‘.ﬂ'.”‘c.m‘ ™ $ ;l ®) Wwricar lpl.;:. - &y v ene ronts are
I | | @ [ 1 (c) Ventiation to the ctmosphere thrcugh Mign EmMiclency Particuiote
l AF (HEFPA) Biar ko designoted by MEFA, Those conmected to Mot
£ Cr AL yor » 8" 50 b _ off-gas syetems &rv desimoted by MOG
memon ”I : FPE ID 4 e . mnae re08
FED VAL Do g g 2 MUNG. ONESORCE ot o, 1904
TYPICAL CONCRETE ENCASEMENT L OOW QDUM, PORSONAL COMMUNICADON, 1987,
FOR ALL 3" & 4" CW. PIPE ,
e e fumonr S -2-0 ' S, - ’ LOVERFLOW) AND SUPPORTS
ECTION C—C Qit) AN2 S
T —— T — . . N NIE
— =T e
PLAN VIEW '
: APPRONMATE SCALL 1° = &
hl APPROXIMA TE
LOCATION OF
-7

1" AFE CAPS ON SYORT 0P TUBES
. APPROXMATE LOCATON
& " OF CONORTE CAP

TN NN

S AN
QAR
B NI

N

SECIION A-A" TANK Wi - 12" connvecion L VENT DETAL
APRAURMIE SCALE: 1” = & DETAN :
T LOCATION MAP .

SOURCE: ORNL DRAWING NOS. P-10937-A-006-0 & W-68332 SCALE: 1° = 400"

Fig. A-1. Drawings of Tank W-1.



'
-
! -



A-5

47 c.w ArL Row . 19° T.C AL FROM oM &DG. 3019 |
8OG M Jo019 KDG MO IS

I -18-0C8 ~ !
sar
§ o ™ a0 s TANK _INFORMA TION
! § > 1 MOREASER : e
. o TANK NUM
| el aae e o9 Y / rss -. ‘ [ o
moM N
WK | erar. ' e coes : LOCATioN NORTH_TANK FARM '
T o ot I | x;:’;; W=1A i T o misw wes ‘ s
: 4 BULOWGS SERVEDS9!9
12" ss [l ss A
w-2 | ” T8 E; A N CONSTRUCTION MA TERIAL CUNITE *
N 208-109) % ok < w TG l
A 3 DIAMETER (4. 39 m (128 1)
s Vel Y 8 1 P E ‘
o Lo LEVEL OP g wzzzo (W=1Y<{w-23 = 1°ss ol LENGTH & 2.4m (871) (V)
- REE CONECTOV (NP) . o - X g LY '
X * u " 3 g ) CAPACITY 18,170 [ (4800 ¢ol)’ _
- » T,
o % % “ ' [
of by N W\ . RESIDUAL VOLUME S000 L (1920 qd,
§ - 4° SV COMETION (TP) ) tl N 4t \
2 S l: ) \ w-3 w-4 22180 DEPTH FR
| ¢ ¥ , W SURFACE {5 (13 1)
ory vl S '.I }_ TO TANK BOTTOM -
ooy 1) J 3
st = ! o o TRANSFER METHOD T
N 18 ¥p._(acTVE) =
: o recron mue—"2\ Llid VENTILA TIOY_NONE VSIGLE I
3 . v
~oPrT & “«
) I o ! ||| % ’s&u-;? ﬁ’#r ‘i‘ g E & A INTEGRITY LEAKS?*
L7 5-18-0C8 PPWG . g * 1-0" 5o |
N i - ) ® X . SERVIbE DATES 194319608
| g’ 1 SELD CONETONS hdamandicg ele| 2smou X
e | § 1 / for cows ' ARTH &
['I AAPTOR S=10-8C8. PPIG— o SCHEMATIC DIAGRAM R 2" aa ns CONTANMENT TYPE £ GRAVEL FILL
AT (XOUP. AC MO, 200-104) e J-v22 (PP) ‘i ovorrow ™ | [ ay-9t y-0¢ *
m] acwror/ ‘i‘ g SOy S L—ra LEAK\OETEC TION ORY_HELL
l o EXTENSON STEWS v : 238" on sorT I
I : l T . —d ﬁ'{?‘ (a) Quiside dimeter.
J=10-0C8 PPE: _@ w0 ponr, 1112 CONC. RS ¢ Ll (2) Wortkol Rt aere sxsinoted by ¥ ent tonts ere
‘ @ r% r— m?wld by M
| I . ) Wntlotion (o $he etmosphers Dwough Mo £Mickncy Porticviote
; AF (MEPA) Mrier & cesignoted by NEPA, Thcse conmected fo ol
’ . 12 1 off-ges systems ore demignoted by HOG
5-19-202 3*-18-5c8 l
- saumars
|l N § B s
I ] TYPICAL CONORETE ENCASEMENT X DOW COUM, PLRSONAL COMAMNICATION 1587,
o ' FOR ALL 3" & 4° C . PIPE !
PoNT ST €- , LOVERFLOW) AND SUPPORTS
P e SECTION ¢-C a0 S
T
owe row | .
Tan w-1 \.\ /_ ¥~ ID—% %ﬂ ,
T [
2
SECTION B-8 A ROawA T
KIS

1" APC CA3 OY SWORT O RAXS

B mu moee J | o
e
=i -y Srad = ” 4" VENT DETAIL
NmrE  SECTION A—A' TANK W5 12" CONNECTION o

ot LOCATION MAP S -
Sear = ' Fig. A-2 Drawings of Tank W-2.

SOURCE: ORNL DRAWNG NOS. P—10937-A-006-D & W~68332






FROW BLDG. JOI19

i
'

\

TANK \INFORMA TION

oneERov BaX 10 €500 AREA
R 1
ax22128 3° A ey . AL >
§ " 1° MOREASER
. & o
) o S s 25
*
N CHVE LINES
¢ T £T AIT. e Iz’ — prTA wes
. |14 f s — PROCESS wes
“
r 1/2° &8 A .
' 3 55 1Y 28 v."
10008 g .\
; RSl I |
(4 !, E
3 ¢ ﬂgs - 8
} w3 ; ok X3 .n\ §
[ “l :‘\ , G g L) S 3Y
- “ ni" &7 !
7 ) “ ;
7 ss x .
“':*‘ I NWEA AP wznso
_ Xy .
L3 LY
-l
.IL * N
i .'J . ‘A"
8° V.A. (ACTIVE)
o NSPECTON HOLE L3 !'h' 8 ui
wrecrowmae 2\ Y14 "‘!
SuPLD amwaty e N
g FOR NIF LEAKAGE E\ .i R
" -
LA L4 \_&'ml’ln ‘ &
PLAN VIEW

APPROXMATE SCALE: 1" = &

NOT TO SCALE

3 FT. LDEWS ¢° Bl
mecn

ea ey

-0*

SECTION A—A' TANK W-3

APPROXMATE SCTALE: 1° = 8

SOURCE: ORNL DRAMNG NOS. P~10937~A-006-0 & w-68333

12" CONNE EZ/ON DETAIL

1/2° GR. JONT (DN

O LG ReE $ 183y K

NOTE: LAXSD LEVEL GALGE
NAS BEN RERLACED MY

INDICATING
ﬂ-/é/?MQMéM Lﬂ? DETAL

* '

4" LIQUID LEVEL DIP
WNECTION DETA

NS

ALOAT GAUGE
4 Ao APPROXIMATE
< cn e 371 o mam 00 LOCATION OF
cm my w3

TANK NUMBER _W-3

LOCATION | NORTH TANK FARM !

BUILOINGS SERVED_S019?

. ]
CONSTRUCTION MATERIAL _GUNITE ?
|

DIAMETER W 2.9 m (26 ft)
1

mmﬂl 43 m (".’ ﬂ) {V)
|

c,qp,qanr!lé'ﬂ‘m L (42500 gol)’

RESIDUAL |voLume _142.600 L (37,670 gal)*

DEPTH FROM SURFACE

TO TANK BOTTOM 6.7 m (22 rt)

TRANSFER METHOD ET’

VENTILA IOWY_NONE VisiBLE ¥

INTEGRITY GROUNDWATER INFILLTRATION 23

SERVICE DATES _1943-1960S *
1

CONTANMENT TrPE EARTH & CRAVEL FiL

LEAK DETECTION _DRY MELL

(o) Ovtaiow ‘tn-.mlr.
() Vet Torks v
designatad by M
(c) to me Ovough £/ Porticuiote
Alr (HEPA) Biter B m.lhyhﬂ'mv connected (o Aot
olr-'nlnmm ov desgnated by HOG
SOURCES: 1.- TANLOR 1986,
2 NUANG, OWNESORCE, of of., 198¢

by ¥ end tonts ore

X DOW QOUN, PERSONAL now 19497,
4 O NEASUREMINTS, ANE, 1987.
& UNDA KAISER, PERSONAL COMMUNICADON, 1987.

=25
=7,

e o]

LOCATION MAP

KALE: 1° = 400"







A9

|
1
!
|
|

|

TANK INFORMA TION
|

TANK lewaar f

LOCATION NORTY_TANK FARM '

BULDINGS SERvEDS0197

CONSTRUCTION MATERIAL _GUNITE "2

F-19-acR A3 o
DIAMETER @ 2.9 m (26 ft)
i

LENCTH O 43 m (141 /) (V)

CAPACITY 160,880 L (42.500 o))

R[S/DUAZ voLume 20360 L (23,870 gal)¢
\ -

)
DEPTH FROM SURFACE
TO TANK BOTTOM 672 m (22 1)

TRANSFER METMOD ET

VENTILATION®Y_NONE nsiaLe 7

INTEGRI 'rr GROUNDWATER INFILTRATION 23
|

SERVICE DATES _1943=1960S 7
200" :

PLAN VIEW

APPROXMATE SCALE: 1° = 8

CONTAIMMENT TveE EARTH & GRAVEL FILL
H

APPROXMATE SCAL: 1° = 20°

(@) cutsie hamater:

) Verticed Fants are dusy by Vond fosks care
desiprated by K.

(c) Wnthation (o the otmommers throuph High EMciency Porticutste
AF (MEPA) Riter & deanoted by KPA Those comected to Aot
O#-'I-'Muwum

SOURCES: |1, TATLOR. 1986.

2 MUANG QNNESORCE ot o, 1984

X OOW ODU, FERSONAL COMMUNICATION, 1987
4 ORNL MEARUROMINTS, AN, 1987,

. . PERSONAL COMMMCATION 1967,

TANK GUT RAIN DET

i
t

L e —ta | INDICA TING
SECTION A=A’ TANK W—4 ﬁMM%@QEML
APPROXIWATE SCALE: 1" = &
Sl
SOURCE: ORNML DRAWING NOS. P-10937-A~006-0D & W-68333 47 LIOUID LEVEL DIP L OCATION MAP :
TUBE CONNECTION DETAI SCUE I° = 400 :

LS

Fig. A4. Drawings of Tank .W-4






"% ROC. 3019

E [ onemsow sar
[

porivgrderofl 10 4500 ARE4
» =
3 Jo &
v e Vi IS8
e A o MACTVE LIES
i | w74 X T NS wes
' ;d' A
e | AR N
Y
: LT
o oY
5 ..(r: ¥ :’5 iqd "" g
;" !3 § ]
Em:m w=-1¥~(w-2 N \A s o £7
N -\ ¥, S
Y T A 4 A g” ¢
.| w\ Y » J£T. W +
Jd 48 b ) ¥
g g ¥ 7 ss AW
q . | b= \ w3y by ey 21180
"
[ q
) ‘«.l ¥_
N «
e | } | X e
L8° v (acme) o A
N lvsecnon mae Y !i‘ﬁ i
Y WSPECTON WOLE | ."‘!
b SAVPLED ANMALLY : T N
§ DR NI LEAKAGE L\ H R
[+ ' IR
10 A STARN \
PLAN VIEW

APOROXWATE SCALE: 1° = 20°

" AR PR,

”£-0" an

A—A": TANK W-

APPROXONVATE SCALL: 1° = 2

v ol Ted 3 l

- r ] ¢‘

I ]

-_ — _| -

| | -

| e |

| [ﬂ | l Al

1 i I
¢ J/L= o L a

SOURCE: ORNL DRAWING NOS. £E-6917 & P-10937-A~006-D

MNOTE: FLOAT GAUCE 1S
DISTONNECTED AT THE
MANHOLE COMER PLATE.

— 1" Y

— ROAT S

1

- ea

~

|
|
| A-11
|
|
!
|

TANK INFORMA TION

|
TANK NUMBER _W-1J

LOCATION \noRTY Tank Farw!
H
!
BUILDINGS ‘SERVEDBUILDING 3019 *
|
CONSTRUCTION A TERIAL STAINLESS STEEL?

J
DIAMETER W 1.8 m (6 ft)

LENGTH & 34 m (111 1) (W)
'

CAPACITY 25370 L (2000 goi) ¢

RESIDUAL VOLUME 1700 L (450 o)) *2*

'

ODEPTH FROM SURFACE

TO TANK BOTTOM JZm (12 #)

TRANSFER METHOD T

VENTILA TiON'_NONE _WSiBLE

INTEGRITY LINO LEAKS REPORTED?

SERVICE DATES _1940-1958 43¢
|

t
CONTAINMENT TYPE CONCRETE ENCASEMENT 4¢
[

|
LEAK DETECTION ORY WELL

(@) Ovtsice d(wd..
desinoted by K.

(c) Ventiotion to the atmoschere throuh 1 EfMiciency Particutate
Ak (MEPA), Bter & cesignoted Oy HEPA. Ihose connected (o ot
MQTMI"W‘ by MOG

sourars: Ltund’. 1908,
2 IMUANG MNESORCE et o, 1984,
X 00w PERSONAL

o by Veond oty orw

ow 1987,

1 1 MANHOLE & FLOAT
¥ GAUGE DETAIL
L LS \
rrrrrrrres »s ror
:T Ty
‘ ?
1”3 POOC i L—r A/ ” .
2 é:zs RETAL 2" OVERFLOW DETANL
g ANIS
VU § D danbatiead Q. ror sz
[ 7 ;: |7 o3 x
”» , / "’ L4
7 DRAWMQFF DETANL m’?
2 I RE AR BTy
! U 7 )
HIE -
vre
11y 5
1 o o
o s w

2" SAMPLER DETAIL

24N

LOCATION MAP

SCAMLE: 1* - 400°

- Fig. A-5. Drawings of Tank W-13.



g R T Coege e e c L e e e e yp e

- » I » e - e - e . e B DR e ey Nkeaed e g g 6 -
i S
~
¥ “
o -
-
D -
B 3 e - < : .
b
=
.
v
¥
: &
ST XSS S T PO . ORI TRRIE N o - Pn

e



A-13

TANK INFORMATION

TANK Numger _W-14

l .
. NORTM TANK FARM !
et Locamow

|
aizesss NOTE: PLOAT GAUGE DISCONMECTED BULDINGS SERVEDEUILONG 3019°

AT TME MANMHOLE COVER ALATE.

CONSTRUCTION MATERIAL STAINLESS STEEL?

§ mwu'\ DM‘I[TL!‘R(U 1.8 m (6 1)
s e Y‘WI > LENCTH N 3.4 m (111 11) ()
g ) E’r“ﬁ"“ CAPAC/!IY 2570 L (2000 gol)?
§: [
3 : k1 [ 0 mveaLr .
A ” | 470 L 25 /) 2
1" AIR SPARGER DETAIL RESTOUAL VOLUME S0 L (129 00>
ars rawe e . OEPTH FROM SURFACE
I 7O TANK 8OTTOM IIZm (12 1)
pre) b . — ROtr ST TRANSFER METHOD _{r.v
o : \ x I ) 3
n ; p , == e o VENTILA Tionw NONE ISIBLE
e | —ze MANHOLE & FLOAT INTEGRITY NQ_LEAKS REPORTED?
{ l".n'l'\‘1 GAUGE-’SDETA/L ﬂ?"&i’ DATES 1940—1958 2
) &1" > v CONTAINMENT TvPg _CONCRETE ENCASEMENT ¢
FLAN 1 1 p frries . LEAXK DETECTON _ORY WELL
e 2" INLET DETAL _, . P
" 2 INLET DETAL 5 6 eme7 ow pETAL e e e oy v o st st e
& 353 dewproted oy M
]_ ; o SorT » g me' w%ﬂo&mmmm
”» zﬂﬁ'w 3 N sam: 1. TAMOR 1908,
1~ DRAW-OFF DETAL X 4 o o T oo oW 158,
—— 1S . ‘ ot A
| 2" VENT DETAIL
| . TS
S N ;r =
N [
ak
~ |44 1194 §l ¢ spamus -
r ¢\ w14
| ‘ |
| _ g s
} - - - - . } . E
| | .
| wef ! B=0, |
| m ‘ J_‘L 1 2 :F
y i =] dre | s | .
"%&%’%&%"/ 2 SAMP‘LLER DETA/N |
SECTION A=A~ TANK W-14
APPROXWATE SCALD 1" = X
SOURCE: ORNL DRAMING NOS. £-6917 & P—10937~A~006-0 LOCATION MAP

SCALE: 1° = 400"
*



e e s — i L e



|
A-15

ROV 8L0G. JO19

|
1
|
1

1
)
RSOV
j oneroo oar o <o et TANK INFORMA TION
) = ]
g ."" I3 “ -~ ranK nukaeR _W=15
Jss 3
o - M '
C T oy o4 £T AT 1, 24 —_— “'c‘%’fﬁ’ .y LOCATION _NORTH TANK FARM
azzzsze |7 — —— PWROCESS WMSTE LNES
N a4 BUILDINGS SERvED BULDING 30194
! [ ’;',s.:s Az b 5 & NOTE: RLOAT GAUGE OISCOMMECTED |
5 3 oo 27 Garwns COVER RATE CONSTRUCTION MATERIAL STAINLESS STEEL?
-\ (Y wis .
s ; ¢ E hga 3y " wu'\ DIAMETER @24 . m (8 #)
5[+ @ J/ PR, — "
) igg § g 1S <
E wazzo (Wl - 7 ss o 7 LENCTH® 18 m (6 1) (V)
. ‘A.._. o 7 b
Q “\* ::- Y/ ‘Lgm.mm
d T u o N\ g 3 #25" sremow CAPAOTY 2570 L (2000 gal)*
- «» n LT [ H
1 s :
Jd J8 " H N b4 RESIDUAL VOLUME_NOT_SAMPLED
§ Y s A2 1" AIR_SPARGER DETAIL ’ “AL
q ¥ e Sl s ’ e e DEPTH FROM SURFACE
“ I TO TANK BOTTOM 37 m (12 1)
Sl onens _ .
o $e Aour auer IRANSFER METHOO _ET°
'
ul [ ey over porre VENTILA TN NONE_WISIBLE 3
“
[ P4
w T MANHOLE & FLOAT INTEGRITY. _NO_LEAKS REPORTED
y G‘AUG{’_ 4;D.é_ TAIL SERVICE DATES _1940=19581
PLAN V/é W e R y CONCR, X
APPROXNATE SCALE: 1”@ X0° ‘ N — fentl S cavu/Nuav‘: T IYPE ETE ENCASEMENT
k o LEAK DETECTION DRY WELL
| 1* o5 e (a) Ovtsice clometer.
2" OVERFLOW DETAIL vt s g e 7 ot bt s
rg oI by
X * (c) Wentionio’ to she samoshers Birough Migh DTN
- A - . .y Particw/ate
LlT- ;nnrm I (H€PA) I-.:'ﬁwpua,“mmmnm
|_. vy L2 P3 v
” by SOURCES: 1. TAYLOR, 1988
— 4 2
7 DRAWM:O:FF DETAIL £:Z|' " 3 X PORSONAL COMKARCATON 1967,

2" VENT DETAL

L2413

N AANNTL IR0 7 L
X 7
,\,\\,\\,/\\

APPROXIMATE

2" SAMPLER DETAIL
— ALS

I

SECTION A—A'- TANK W—15

APFROXNATE SCALE: 1° = &

SOURCE: ORNL DRAWING NOS. £E-6917 & P-10937~A-006-0D | 4”956:4.7‘?/\/ MAP

‘ Fig. A-7. Drawings of Tank W-15.






1/2° COND. TO FRENCYH DRAN

L 3-0°

&1

JE°NPS AR
SPARCER LNE

DAPRACY PP
11/2° 88 m -3
/ov HOYNO PP

1 1/2° KT SUCTON e

MOTND PUNP SUCTION—

i

NN
E

REWOVE VALVE & STEAM DROF

' r/: :rm__/
4000 CAL TaNx i
"“* V
SOWTITE & KOERTING MO .
Iret 12" STEAN LT nid

I PIT

SAMPLER LINES DETAIL

CTA/

SCALE: 1° = 2°

19" p PPL 27 2%

3]

Y ars 1% a;utm .Iﬂ;

méa'ucmwr J

ol - .Mlﬂﬂ'
4° L8 APE ~ FOMLLY PAAD

» f o

" XP8 &% MY

AlR PA/?E{R D

i A-17

TANK INFORMA TION

TaNK NUMBER _W—1A

LOCATION NORTH TANK FARM'
|

BUILDINGS SERVED_2026 & 30197
1

\ .
CONSTRUCTION MATERiAL _STAIMLESS STEEL

p/w[;[plsj'z.! m (75 1)

L[NG’HNI"’ m (136 #) (H)
]

CAPAa’y 15,140 L (4000 go))’
PERIODICALLY PUMPED DUE TO
RESIDUAL VOLUME. GROUND WATER INFIL TRATION 7

DEPTH FROM SURFACE

70 TANK BOTTOMN — _2E.m (125 1)

TRANSFER METHOD JET'

VENTILATIONT HEPA!

INTEQRITY ' CROUNDWATER INFILTRATION 24

SERvicE DATES 195121986 %
j

1
CONTANMENT TyPE EARTH

LEAK DETECTION NONE___

(o) Outeide dometer
fows ore

oy ¥ avo

(&) Ventiotion In Whe otwoophery Dwouwgh Nigh EMcincy Portiadote
n(ﬂa)mamdumu Mose connected to kot
off~gau aysterns are deskmated by MOG

L BNFTRD AD O ( 1978

2 OPNL/RAP=12/M.

X LASHER, PERSONAL COMMNSCATION, 1987.
Tmnmnmmm 9a2.

APPROXIMATE
LOCATION @
1A

=35
&=,

roy oG Jors
g "m""w"‘:;;' , 10 4300 AREA
i ¢ 1* NOREASER
“ e"" afe Y
A ’ R Lok L Y
. MACTVE LNES
€ TN | w14 ol e . —— WMM
wz222508
12" SS g %
(74
I s Y P Y “
'y - e
ool B R LIy R
8okt 1
: L8\l € ]
szm W= 1~ - 2788 T
.
8 o -t G g 3 n \
“ T- "W “ c o7 Y4 ' b3
I JF "\ g ¥
g E - e AN ,
9. 7 W\ -3 S e 210
| o N
31 A
. S N
oL ol N g
. 18° vm_(acme)
) WSFECTION MOLE ) !i' a "
W 4 asecnov war Y\ W 1 oy
S g FOR NIF LEAXAGE £\ i ® l."!
10 ANPRG STARN e
AN U
APPRONUATE SCALL 1° = X0
’ NOTE: FLOAT GAUGE NAS BN ADRACED
n
U——— ] / MT GAYGE 078 AanARE EVET NOCARR
oo o #79. .
'|== Fa RV
&
12 MR HTRN N | W»&g\%\m
1/2° SNPLER RENSN et Cars
‘_’.rrum ¢ o
me) =
"3"#" ree®
| ..»l"{
wemn) i o woor i s
=413
rJ J ] A
ﬂ‘:Vb’” { || ~cnoww ae
- | AR R T -
’\-'”"{)» -
SECTION A—A" TANK W-1A

APPROJWATE SCALL 1 = ¢

SOURCES ORNL DRAWING NOS. P-10937-A~-006-0, D-15603 & D-15646

KIS
]
§
% anaL 9O AR
. [r—3
ki o a
o AP
b - e ¥ 8L
i | woZAL
et 17 NP5 22 NOC
_ 3
oY

JET SUCTION DETAIL

L343

12 =]

LOCATION MAP

SLUE: [° - 00

Fig. A-8. Drawings of Tank W-IA.






A-19

i
ROV Tarer AC-1 }
FACN I W= ’
P NONNY T S 7O BSA QRLITIOV NIADDY LEGrxD i
AN BC-3 e AT | o o B2 3N =:~n'c'u‘v~ 1
a 8 = : —— ARIAIS MK L

: ANE ‘- TANK \INFORMA TION
k) i
s NN 5 R . |

1S g 7 Aue s frow R Z a TANK NUMEER __W=5
—y— - F=10-0CF LA PO 1O OSSR '
A yatos I ] i
e smewasel N2 IR TR, s (R LOCATON _SOUTH_TANK FaRw'
< g o 4| - e e 517 0 0 o0y 4 i}
v Yoo 4 rs2 A .
‘mam w7 Q& N o o 10 e o ram ﬂUﬂ.DI/VG.‘? SERVED_VARIQUS BUILDINGS
o L:rm 0, "'__mm'_'l. Dok @ D=3 Lowr 4 ,
— - (L e Ve " CONSTRUCTION MATER/AL _CUNITE
! /oo combenon e, " wsocat P9\ 4 !ﬁ :
¢° YOl Lhet ”
" 4 ™ e 5y n D crmermy n JE——— 7 g E D/A”[’zriw 155 m (51 1)
§ [t LENGTH D 56 m (1825 1) (V)
| awre I‘
643,450 L (170,000 got)’
e sumaam CAPAan!' ( go!)
- L DONCIN NS
::l:‘—— L RESIDUAL voLume_49.500 L (10,700 ga))’

)

DEPTH FROM SURFACE
0 Tk sorrow 22 m (2375 1)

TRANSFER METHOD PUMP*

VENTILA o HEPA ¢

. GROUNDWATER INFIL TRA TON°&
INTEGRITY _WALL DETERIORATION?

SERVCE pATES 19431980 ¢

RELOW PIPE pETAN LET PIFE DETAL

ATS

CONTANMENT rype _EARTH & GRAVEL FLt

LEAK OETECTION _DRY WELL

(a) Qutsive dometer.

(b)) Virtical Tonks ore
sesipnated by M.

\

(c) Vonthotion 1o the otmosonere through Migh EYficiency Forticwate
Ak (MEPA) RBiter {3 denignated by MEPA lhmgom’wmhm
dr-pu']mt—u-maym

i
SOURCES: 1. TAXLOR. 1908,
2 MUANG, ALEXANDIR ET AL, 1884
3 OV MEASLRINENTS AL, 198).
4 DOV OOUV, PERSONAL COMMMECATION, 1987

o by Veno fonks ore

PLAN _VIEW

APPROXUMATE SCALL 1° = 20

12" CONNECTION

oA 3 LI T e
o~
5’8" WELL PaND LARTN COMR . /
K ndicc T wnt Locanow oF
- somar w-5
—— fort]
e | (g S g Dt S0
<15 - INDICATING =
THERMOMETER o
iar Yy ABNCARE 370X
' (0 B =) :
- 20" 5 p
emiitirns~ | 2 =P
\ fa ne d
D s b
SECTION A—=A" TANK wW-5 .
APPROXMATE SCALE 1° = 10 47 LIQUID LEVEL DIP
TUBE CONNECTION
ALS

SOURCE: ORNL DkA WNG NOS. W-6836, P=10937-A-007-0,
PIE-20539-C027, HIE20539C0060 HARTMAN AND BATES (1984).

LOCATION MAP

SCALLE: 1° = 400

Fig. A-9. Drawings of Tank W-5.



-



A-21

CARMYD J70 FT. O B EAST

LN 4 27
[— FROW MOTSY DAt Far <
- 80-J we it AT
uffu s
E Lt 8 TANK| INFORMA TION
e 3 ‘
Y A g TANK NUMBER __#=6
g VA |
e mueses),, (g LOCATION SOUTH TANK Far”
H o e I
! Ja 047, — — BUILDINGS SERVED_VARIOUS BULDINGS
[ . N\ o g Ay oy o o~ Y
) _o_ 1 {‘(’;rm 5 ' < . QY DA 9=t i o ,’.‘ ] l'r-r /’ ‘ . ,.,,g'\. yatad . CONSTRUCTION MATERIAL GUMITE?
P Z e A Eg y - WS T 1T yord =] - TN A ‘}
<+ LOUD L ’ i 155 7
9m » n = mm v ~ oG Y % gsi s ‘ : S' l | au[n'ipw m (51 1)
il ~oreey S[E Z ! - ‘ \ LeNGTI N 56 m (1825 1) (V)
! Fat8-8 B bboim v
- N W= |
.g”;',-.m) e :-rgw & L S kil wronrc) —ﬂr' w vz sawanm CAPACITY. 645,450 L (170,000 gol)'
- T ' eim an ;
3 o coma Ava pEa i L3 5
"l [ ? i} o ;_:.:‘_ J RESIDUAL VOLUME 300.940 L (79,500 ger)?
} = '
) &
SE » anad o mar N covoww 0 D’gp%% SURFACE 5, . (2375 1)
- - w-10 TTOM
macn‘-nl) mna:na-n-nu hrown AT a0 sow-114f / ' .
" VT ~ ¢ o7 (n) L R AN N - - TRANSFER METHOD puwr
(o "%.4 O‘ E O v* a.."n — =
o
N8 (7 s otz 3 =14 %A 1 vewnLa i
BN [ wwachn ® i o . GROUNDWATER INFILTRATION &
N E 4 oy T m : . INTEGRITY _WALL DETERIORATION?
——d p) : AL LoD - '
oA < —— 1 1= __ ) Zm e QVERFLOW PIPE DETAL NLET i IAL mwai DATES 1943-1980°
- ATS
o ot mr—| | — e — T cowramuent rvee EARTY & CRAVEL Fil
00-0 - LEax OETEC OV _ORY MELL
(o) Qutele ciormoter.
@) Vertico! Tovks ore b by V ond Aonix tunts ore
PLAN V/EW desipnwted by A

N |
ARCHMATE SCALE 1° = X0 (e) Ventiction (0 e etmoshere through Nigh EWiclancy Particuiate

susipneted by
sourcex 1. TAROR 1988 £raL
12~ CONNECTION 3 O s e ey
L2LTAlL § LADATAT, FESIAL COMACADN 1907
o
-
£ L CRATD O COER )
ooumr PPROXIMA TE
aﬁ.ﬂ oo MM; - :”OC;A navAaf
o k
0 » 007
me) - :: :- Codiad orm
||| - INDICATING '
- e M .
Ay omoct nzs :
. ;? . AL (667 _ﬂﬂmmo B 1:'.; .
s oz 42 —r ) <
oS A i~ J[ 3 12 =[P
\- Ca we =
SECTION A—A" TANK W-6 . ‘
AFPROTUATE SCAL: 1° = 10° 47 LIoUVID LEVEL DIP
TUBE CONNECTION
. ALS
SOURCE: ORNL DRAWING NOS. W-68336, P-10937-A-007-D,

P3E-20539-C027, HIEZ0SI9GO0ED HARTMAN AND BATES (1984). ’L_MOPC: 1'4-7‘7qu MAP .1

Fig. A-10. Drawings of Tank W-6.






p— 51
1O BO/BY T Tl ‘{—" o
£ S CONCTIY
N FOg——— ﬁw
ﬁx—rnuun/‘%’ :l':':c"m”rm
EMaSTER (CamqTY 75 )
A L = ¢ § 19° CowarTIOY
; URID LNO. 0P R CPRETNOY
[
| i
2
§
1 e
Rpiop 11/
Sw—aLr AT A
/ Lalxvruam
) PLAN vIEW

APPROXMATE SCALE: 1° = 3

70/2° 190 L8 SHaw LI
'W® r* 7.8 SO0 YO
"
L1 r0-axe oy

LIQUID LEVEL DIP TUBE
CONNECTION DETAIL

MRS

47 VENT
hyl crwm WNEC T TA
Gosm A L
4| n’;mn
N . - -
Al o
= ‘q:a. e I
SECTION A—A: TANK W—-11 -
APPROMMATE SCALE: 1° = ¥
o e 8 PEIT SO TR AW L
sy som
E
= 5 ot =
e 41 e
AT © B
= e

SECTION B-B: TANK W-11

APFPROUVATE SCALE: 1° = J

SOURCE: ORNL DRAMWING NO. W-69065

12" CONNECTION TA/

ars

4" SAMPLING

A-23

TANK | INFORMA TION

w=-11

TANK NUA(B[R

LOCA nav! EAST OF BUILDING 3505 '
i

BUILDINGS, SERvED 5507

|
CONSTRUCTION MATERIAL ocUMTEZ

1
DAMETER W 2.7m (8.7 1t)
f

mvcm_ﬂi’z.z m (55 1) (V)

]
t:AP.aarr‘i 5,680 L (1500 gol)!

I?E.‘:TIDUALI1 VOLUME 1170 L (310 gal)?

{
DEPTH FROM SURFACE

TO TANK BOTTOM J4m (11 n)

TRANSFER METHOD T

VEN TILA nowey__MEPA ¢

INTEGRITY __LEAKS ?

SERVICE DATES _1943-1948 7

conTAnENT Tree EARTH

LEAK DE;?Z'C"ON

(0) Ovteide dometer.

) Vertkot Tanks are
deaigneisd Oy N

by Voo tonks orv

(c) Vantaotio onrougy

»m.;%‘.". : Y gy Sl Ay ool
CONNECTION DETAIL e T R IR
NIS seaimot
SOURCES: 1, TAYLOR, 1900,

2 WUANG, OINESORGE ot ol 19084,

& Dow aow, COMN/NCATION 1987,
APPROXIMATE
LOCATION OF
w11 —

alz

N

\
i
]
i

LOCATION MAP

SCAL: 77 - 400"

Fig. A-11. Drawings of Tank W-11.






A-25

£x9%¢ v X R i TANK INFORMATION

(A LE ¥ 3 E—L—'—"—;I —~~ I
- 1P, v \17LRS S8 ;s i
PoTET mal s o
1°(RS $% kong by | bbb 1 | I/B°1AS SS kong g
1718 SS short by | | 1°4P.S S5 konp leg LOCATION _NORTH OF BULOING J517!
1~ 1P.S_SS_short ley
\ r - [EAN 1"LP.S S8 b kg for By <301 BU/LDM/:GS SERVEDISIZ 2 & 35057
o rrr—d (:,";;’ coﬂsm" CTION STANESS STEEL
or MATERY, L
— y | P 4 p/,“l[rl"ﬁfd 21 m (7 n)
fg i
LENGTH® 26 m (83 1) (V)
. ’ !
i A A c,qﬁuasry 8520 L (2250 gal)
{1 ' £nane W-20 N w-19 ! _' :
i : ) RESIDUAL voLuMmE REPORTED TO BE EMPTY ¢
DS 8 1P e TO STORACE DEPTH FROM SURFACE
. TO TANK BOTTOM _J8 m (125 1)
L‘ Cal T ﬁ%’—mmu
o A LS
1 —I e = TRANSFER METHOD £
J U
e ;
’ VENILATTONY._NONE VISIBLE '

I

/NIZ'GR/:D’ NO LEAKS REPORTED ¢
}

SERVICE DATES _1955-19605 3

PLAN VIEW

I
APPROXMATE SCALE 1° = cavmfl/utﬂr rype _CONCRETE ENCASEMENT

LEAK DETECTION

(2) Ovtade wometer.

ﬁru SIAMLESS STERL @) vtk Im:':v P by vand fasks ore
- cesiioted Oy
(c) Vantiction to the otmomhers Mrough Emciency Portiasete
: W APPRONMA T Aimvmtm;ywmwunm
CROUNDLINE off-gue sputems ere deesignoted by NOG
mw) R '
— %
pss R e
] e |
2 aoc esy
TS
SeR —
| — — APPROXIMATE
- LOCATION OF
o 1 ] w-19
y| wemsd w-20 ™o e w-19
14 2000 e swwr & M2’ 2% oo Duar
./ ' '
n ] & mr
)

5=,

18 o]

TION A—A: TANK W-1

APPRODVATE SCALE: 1° = 3°

SOURCE: ORNL DRAWING NOS. D-20830 & D-6931 L 06"A TION MAP

SCALE: 1 = £00°







R

Jib

B

; g
3 — sCINE L0

«lt — AT (0

wlS

2
%um‘:’gumm
%mnmua (% a7 2
¥, MM“"' I] ’.M"n-' .
T RN S 1D X7 ry F

o v 7 LR OV-8A3 (A (ACTE)

(1.4 A vdd
T

A

4= % _E/r..-..«-
: J° CRaAR

PIPING PLAN IN EJECTOR. PIT

| -_— ALS
i .
— rwawmﬁ- ':’.‘é‘.’.".:""" -};‘lf:,—qm

M g 12 e sWow A8

L4 14 T BN XY

Mw—ﬂy » Dvar o= /
i i 722 (acog) b » £ 200 ov caeow
Ty’ 4 arma s g L] 407 1
Syt o

4 39° ZR AX WU
A" R oy w
s TR S o v

ht VA :L

— SECTION B—-B: £JECTOR PIT PIPING
= ALK
- Nﬁ":“a ' =no —:;n;-;m porRs pv)
[ “ :",.';\ :'m-m .ﬁ o | iiaiihatnlattad
N \ mErs |HeEE H
mo ~pirfell v SOy
s i } ' SR, e gk s
;- L 1/2" SPARGER Ip2” LIouiD
¢ ’ / I LINE DETAL nrs
s S ALS

(4) VLY SPUCED AN
nrs::'-u'un.
cnlt e - £ moscem
-1 Mo7RL SCHEDLE
07 I A
22y 2 /T SAPLE SUCDON LNE nes
3 G e s
ry
& 2° DOV L
& 2 SUCHow L
2 17 oAnw
& (/7 Sancen
& 17 ST GuwTy
1 £ 40T MSTE sdT
! 1. 1/3° LOUD LEVEL
12 fac
18 sawar

v ¢ o mar )| a0 39 A0 /]

OMIR SecrRL

o
L ]

o — S—
o] (AT OB & UV MR PAPER

SECTION A-A": TANK WC—1

M

REKS

APPROXMATE SCALE: 1° = &

LIQUID LEVEL & SPECIFIC

Al

SOURCE: ORNL DRAMING NOS. D~670Q 0—6701, J702 & P=-11158~EA-002-0. "’

A-27

TANK _INFORMA TION

TANK NUMBER _NE=1

LoCATION _EAST OF BULDING J038 '
e
3029, 3030 JOJI, JOJ.
suLowes servep 3922,

covsmi’/cnav MATERIAL STAINLESS STEEL?

p/,mnyl;w 26 m (8.67 1t)

LENGTH W18 m (6 1) (V)

CAPAQITY, 8140 L (2150 gol)?

Rmml VOLUNE _REPORTED TO BE EWPTY 4

|
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o YANA*) B01TOM S0 m (165 R)
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VENTILA hiowee_t10G*
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Fig. A-13. Drawings of Tank WC-1.
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L0c4 ”aly SOUTH OF BUILDING 35871

BULDINGS SERVED_ #5007
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|
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1
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cAPACITY 3790 L (1000 gai) *
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|
OEPTH FROM SURFACE
70 TANK BOTTON ~ S1.m (16.7 1)

TRANSFER METHOD PP’

VENTILA Tiawes_H0G *
|
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|
SERVICE. DATES _1951~19605 2
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Fig. A-14. Drawings of Tank WC-15.
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TANK NUMBER _TH-2

Loca nov _SOUTH OF BUILDING 3503 !
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BULDINGS SERvED_I503 %

£ AL St Avny ;a3
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i

.\\
. \z \ ° S 2 XX O N DL POR Taw (——— 00 £X 1T B0 G DO Des |
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C2
o) Ol||| —+ NO LEAKS REPORTED '
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Fig. A-15. Drawings of Tank TH-2.
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TANK NUMBER _TH=J
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l
DAMETER® 2.3 m (7.7 )

LENCTH IO L (10 R) (V)
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49 m (16 1)’
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i
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1
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Fig. A-16. Drawings of Tank TH-3.
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TANK INFORMA TION

]
TAnKe NUMBER _TH—4

LOCATION SOUTHREST OF BULDING JI500

BUILOINGS SERVED.S550

’

'
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ouw:mﬁfd 64 m (21 1t)

1
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i

i
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Fig. A-17. Drawings of Tank TH4.
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G INTEGRITY __VAULT LEAKS Y
r-o*

RY MP

KIS CONTAINMENT TyPE CONCRETE VAULT

7=y

SERVICE DATES _1945- ?

ISOMETRIC VIEW
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Fig. A-18(a). Drawings of Tank T-30.
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TANK NUMBER _T-1

i
JETITRA R Mavec. R D VW ORIy

L0cATION _OLD HYDROFRACTURE FAQUITY !
|

BULDINGS sqmp 78522

-rw\. rJ ] F. 4 . . |
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- - e anad P ARS G @ W !
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g |
AL BN @ C& AR
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> - B AP Ak ;
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Fig. A-19. Drawings of Tank T-1.
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TANK _INFORMATION

TANK NUMBER _I=2

Locanon OLO HYDROFRACTURE FACILITY !
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; 2
BULDINGS SERVED_2852

}
CONSTRUCTION MATERIAL _MLO STEEL'

DIAMETER @ 24 m (8 f)

LENGTH N_134 m (44.1 11) (H)
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il

rESDUAL VOLUME 37,480 L (9,900 90))°
|
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VENTILA Owe__HEPA 2
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. F 4
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Fig. A-20. Drawings of Tank T-2.
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Fig. A-22. Drawings of Tank T4.
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Fig. A-24. Drawings of Tank 7560.
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Fig. A-25. Drawings of Tank 7562.
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