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ENGINEERING STUDY

RECOMMENDATIONS FOR THE SAMPLING
AND DECOMMISSIONING OF
TANK 241-CX-72

1.0 OBJECTIVE
1.1 BACKGROUND AND SCOPE

1.1.1 Background

In 1986, as part of the efforts associated with decommissioning the
Strontium Semiworks Facility located in the 200-E Area, Tank 241-CX-72 was
filled with grout to eliminate voids in the eventual entombment of the
facility. In October of 1988, an actuator rod was discovered to have been
accidentally pulled approximately 15 feet out of the tank by a piece of
heavy equipment. The agitator rod was found to be contaminated and was
subsequently buried as low level waste (LLW) along with some contaminated
ash. A C?Tglete description of the contamination found is reported
elsewherel*/, Because the actuator rod contained appreciable levels of
radioactive contamination, further analysis by nondestructive assay led to
the conclusion that the tank may contain levels of transuranic (TRU)
materials that could require its classification as transuranic waste. The
decision was made to investigate the means to verify the existence of TRU
material and the means to remove the tank contents if needed.

Prior to grouting the tank in 1986, a liquid level measurement indicated
that the tank was empty. It is believed that this measurement erred either
because it was made in the drywell, or the dryness of the sludge made it
appear as if the tank was empty. Nevertheless, based on historical records
that indicated that the tank was empty, and the results of the liquid level
measurement, the tank was filled with grout.

1.1.2 Scope

This engineering study was commissioned to develop alternatives and
recommend a preferred method for proceeding with sampling and decommissioning
of Tank 241-CX-72. This study proposes several feasible sampling and
decommissioning alternatives and includes, for each alternative:

Narrative and graphic descriptions.

Preferred sampling methods.

An assessment of regulatory and environmental impacts and
constraints.

An assessment of principal hazards and risks.

Cost estimates.

Reasons for not selecting the non-preferred alternatives.
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The sequence of events described above is somewhat flexible in that it
may be feasible to obtain a sample of the sludge layer prior to initiation
of grout retrieval. The slight increase in cost for having to sample through
the grout layer (approximately $80,000) would be offset by a reduction in
the length of the project (approximately 10 months). There would be some
programmatic risk involved in using the currently available samplers which
would probably not retrieve a representative sample. A new sampler, designed
specifically for sampling the hard cake contained in Single Shell Tanks,
should be suitable for retrieving a sample of the sludge material in Tank
241-CX-72. However, this sampler will not be available until at least
January of 1990, and may not be perfected for up to another 6 months.

The total cost for completing all three phases is estimated to be between
$1.4 and $1.8 million, depending on the complexity of the Phase 3 process.
The ?ecommissioning project will require at least 2 years and 9 months
complete.

Several alternatives to the preferred method were considered. These
alternatives involved various combinations of mining and sluicing of the
tank contents. Although each of these options was considered to be feasible
to some degree, each was rejected because of the uncertainties surrounding
the exact nature of the tank structure and its contents. Table 2-1 provides
a brief summary of the options that were considered.

3.0 RECOMMENDATIONS AND CONCLUSIONS

The sampling and retrieval (if necessary) of the waste from Tank
241-CX-72 can be performed in three phases. The first phase will involve
excavation to the top of the tank, removal of the top, and removal of most
of the grout layer. The grout that is removed will be sampled and analyzed
then packaged and disposed of in an appropriate and acceptable manner,
depending on the nature (radionuclide and hazardous material content) of the
grout. Upon removal of the grout, Phase 2 will begin and samples of the
sludge layer will be obtained. At the same time, an inspection and analysis
of the tank integrity will be conducted. These data will be evaluated in
order to select the preferred retrieval method. The final retrieval will
occur in Phase 3 and will involve at least one of the following three
methods: mining; sluicing; and removal of the tank (with the sludge layer
intact) to a handling facility. Because of uncertainties as to the nature
(radiological, chemical, and physical properties) of the sludge layer and of
the tank integrity, a final sludge retrieval method cannot be specified at
the present time.
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Table 2-1. Summary of Options for Decommissioning Tank 241-CX-72.

TECE,
Alternative $ Million Comments

Recommended Method -- 1.386 Tank and sludge layer must be fully characterized before
Three phase approach: to sludge retrieval is attempted. This approach features

Remove grout; 1.832 relatively inexpensive method to accomplish
2.) Sample and analyze characterizations and provides flexibility in selecting
sludge layer, design final retrieval option.
sludge retrieval
process;
3.) Retrieve sludge.

Alternative A -- 1.552 Alternative rejected because of the unknown characteristics
Mine Entire Contents {Ory of the sludge layer. The sludge mining equipment would
Process) probably be over-designed in order to function properly.

Alternative 8 -~ 1.146 Alternative rejected because of the unknown characteristics
Leave Grout in Place, Sluice of the sludge layer and tank integrity. The physical
Sludge characteristics of the sludge may make it difficult to

sluice, and, if the tank has leaked, sluicing would be
prohibited. Additionally, the grout layer is supported by
the sludge layer. The grout layer probably would not remain
in place if the sludge layer is removed.

Alternative C -~ 1.549 Alternative rejected because of the unknown characteristics
Leave Grout in Place, Mine of the grout layer. The ?rout layer is supported by the
Sludge sludge layer. The grout layer probably would not remain in

place if the sludge layer is removed.

Alternative D -~ 1.172 Alternative rejected primarily because of the uncertainty
Sluice Entire Contents (Wet of tank integrity and characteristics of sludge layer.
Process) Large volume of low level waste would also be added to

double shell tank inventory.

Alternative E == -<0-- This option would have no incremental impact on current

No Action

*

budgets. This option would require that the sludge
material, which is probably TRU, would remain in its present
configuration, in a tank of unknown integrity, for an
indefinite period.

TEC - Total estimated cost includes engineering, construction, installation, operation, overhead

charges, a 35% contingency, and support costs in FY 1989 dollars.
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Records indicate that this tank was in operation for less than one
year. In June 1974, material level measurements indicated that 73.5 inches
of sludge and 1 inch of liquid were present in the tank. A sample of the
1iquid showed it to be a clear, light brown solution with a pH of 9.5 and a
trace of solids. The solution contained the following concentrations of
radionuclides:

Pu 1.13 x 10-8 g/qal
u 2.43 x 1073 g/gal
137¢¢ none detected
89,90y 4.33 nCi/qal

In November of that same year, a level of 75.75 inches was measured.
Sampling was then discontinued.

In November 1976, sludge measurements and visual inspection of the tank
indicated that no sludge was present in the tank. At this time, it was
planned to obtain optical equipment that would allow visual inspection,
however this equipment was apparently never obtained.

Records from June 1977 indicate a discrepancy between the tank volume
and level:

Volume (gallons) Levels (inches)
Liquid Solid Liquid Solid
5 225 74.5 1.0

In March of 1978, the tank was recorded as being empty. In 1986, a
1iquid level measurement confirmed that the tank was empty. Based on this
information, the tank was decommissioned and filled with grout in 1986.

The tank is presently believed contain a sludge layer of approximately
ten feet in depth. The 1986 inspection failed to indicate the presence of
sludge either because the inspection was made in the drywell, or the dryness
of the sludge made it appear as if the tank was empty.

In the fall of 1988, Bsutron and gamma measurements were taken from
within the 3 inch drywe11( . These neutron and beta/gamma measurements
indicated the presence of transuranium isotopes. The radiation exposure
rate measured at a location 47 feet below grade in the tank drywell is 476
R/hr, at the 38 foot level the exposure rate is 168 R/hr, from there to
grade level, the exposure rate drops off rapidly to 0.0006 R/hr. Presently,
it is believed that the sludge layer contains sufficient quantities of
transuranic material such that the contents of the tank may have to be
classified as TRU.

In the spring of 198? additional radiation measurements from within
the drywell were obtained 2) Gamma spectra measurements taken at 19 feet
from the top of the riser indicated a high cesium concentration or a possible
void in that area.

A core sample of grout obtained within the top 2 feet of the 8-inch
riser indicates that it is non-radioactive, and that it is of inferior
structural strength. A penetrometer was used to test the compressive
strength of the grout. (The penetrometer was used because no reliable
compressive strength tester is available at present. Earlier experiments
concluded that penetrometer readings could be converted to compressive
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4.2.4 Assumptions

The radiation measurements taken indicate that there are three distinct
regions in the tank: The bottom 10 feet is characterized by a high neutron
flux and few thermal neutrons; an intermediate layer characterized by a
gradual decrease in neutron activity which is consistent with an expected
decrease due to distance and shielding (i.e., the tank contains grout); and
a top layer that contains 1ittle or no activity (the tank wall is relatively
free of contamination).

In the absence of more solid evidence (such as a core sample) the
following description of the tank contents was assumed: The bottom ten feet
of the tank contains approximately 2.5 cubic metsgé of a dry solid that
holds moiﬁ of the TRU material (150 to 200 g of Pu is the best
estimate )A There is a possibility that a significant fraction of neutrons
is due to 2 4Cm, which is considered non-TRU, however, there is no simple
way to confirm this theory without a sample of the material. Based on the
assumed similarity of these wastes to PUREX type wastes, this material is
probably non-hazardous. However, there is a possibility that the tank was
used to receive decontamination flush chemicals, in w?zgg case there may be
significant quantities of hazardous materials present !

The intermediate layer consists of fairly uncontaminated grout with a
coating of cesium on the tank walls. The upper five feet of the tank shows
little or no radioactivity which would indicate that the cesium wall coating
ends at this level. Based on the only grout core sample obtained to date,
it is assumed that the bulk of the grout contains little or no radioactive
contamination and has no structural strength. Assuming that the grout does
not meet the criteria for being classified as TRU waste, but rather meets
the crit?f%? for Tow-level waste (LLW) as defined in the waste acceptance
criteria , the disposal of the approximately 6.2 cubic meters of grout
will be relatively simple. Even if this waste is classified as high-level
waste (HLW) (but not TRU), there is provision for 200 Area disposal. Any
grout that is retrieved that has sufficient levels of transuranic
contamination will be packaged as transuranic waste.

Throughout this document, the bottom stratum is referred to as the
"sludge" layer, while the other two regions are referred to collectively as
the "grout" layer. These terms are used subjectively and are derived from
the origin of these layers. Moreover, the term "sludge" is commonly used
at Hanford to indicate unprocessed settled material in tanks. The strict
definition of the term "sludge" has connotations of a moist soft material
(mud). However, it would be incorrect to assume that the "sludge" layer in
Tank 241-CX-72 is a moist soft solid.

4.2.5 Uncertainties

There are several uncertainties that require resolution in order to
design the preferred retrieval option:

1. Identity of the neutron emitting matsria]. It is possible that
much of the neutron radiation is due to Cm, whicg 15 defined as
non-TRU. A sample of this layer may indicate that 43Cm s present and

may rx]e out the need to utilize a TRU facility. If the concentration
of 244cnm present is shown to be not greater than Class C concentrations,
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Figure 4-4. Logic Diagram Showing Available Options.
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There are two primary advantages to the method outlined above:

1.) The grout can be removed from the tank and deposited into burial
containers with a self contained system.

2.) The equipment is relatively simple, readily available, and is
adaptable to onsite drilling rigs.

The one major disadvantage to such a method is the possibility of an
accidental discharge to the environment. Operation of the system at a slight
vacuum will be necessary to prevent this from happening.

5.1.2 Grout Sampling

A sample of grout, which is representative of the bulk of the grout, is
required prior to definitive design of the grout retrieval equipment (Phase 1
of the recommended retrieval method). This sample would be used to
characterize the grout for structural stability, chemical and radiochemical
contents, and other pertinent physical parameters. A core sample taken 10
feet below the tank 1id should be adequate for this purpose.

It is desirable to use existing proven drilling equipment for retrieving
core samples. Liquid lubricant drilling coolants cannot be used until a
criticality analysis has determined that the sludge does not contain a
fissionable quantity of material.

5.1.3 Sludge Sampling

5.1.3.1 Criteria for Sludge Sampling. Sampling shall be performed in
accordance with the requirements of the EPA and WDOE. A minimum of two core
samples is recommended to estimate chemical concentrations and also provide
an estimate of the error. This error is composed of the sampling error, the
analytical error, and that due to sludge heterogeneity. One core sample is
adequate to estimate the sampling error and analytical error. However, a
second sample is required to estimate the error due to sludge heterogeneity.

It is desirable to use existing proven equipment for sample core
drilling. Liquid lubricant drilling coolants shall not be added to the tank
contents while core drilling for samples until a criticality analysis has
determined that the sludge does not contain a hazardous amount of fission
material.

In order to minimize the risk of spreading radioactive contamination or
hazardous materials, the length of time the tank is open to the environment
should be minimized.

5.1.3.2 Recommended Method f?E Sludge Sampling. With some modification, the
existing drilling procedure ) should be adequate for this application. A
vertical core sample of the sludge will contain approximately six 19-inch
segments. It is recommended that the chemical analyses be performed on each
homogenized segment. A minimum of two sample cylinders will be taken from
the lower (sludge) portion of the tank.

Several sampler types were evaluated for applicability to sampling the
sludge in the tank. It is quite probable, however, that no single sampler
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will be able to complete the entire task. What follows is a general
discussion of the suitability of the various sampler to specific types of
materials.

One Inch Rotary Valve Sludge Sampler

The One Inch Rotary Valve Sludge Sampler (shown on Drawing
H-2-91685 in Appendix A), is currently used at Hanford to sample moist
sludges. The sampler consists of a stainless steel barrel with a plug
valve in the lower end. When the sample tube is full, a piston-rod
assembly, mounted inside the barrel, pulls on a cable system that closes
the plug valve. After closing the valve, the piston rod is designed
to shear a pin with the application of a 40 pound tensile force. This
sampler is being redesigned (as shown on Drawing H-2-99316, in Appendix
A) but will function similarly to the old design.

The solid core sampler is best suited to sampling moist sludges,
however, it may be capable of extracting dry samples that range in
coarseness from powders to small chunks. The main impediment to
retrieving a sample of powdery or gravely material is that the drill
string has little ability to remove drilling fines by itself. Normal
paraffin hydrocarbon (NPH) is generally used to keep the sampling area
clear of contaminants when the sample tube is removed. The NPH serves
to balance the hydrostatic head in the drill string so that when a
loaded sampler is pulled out prior to the insertion of an empty sampler,
sludge does not fill the drill string. However, until the sludge in
241-CX-72 is characterized, hydrogenous material, such as NPH, cannot
be added to the tank. One method to overcome this problem is to replace
the rotating drill bit that is currently used with a drive shoe. The
drill string would then be driven without rotation.

For relatively hard materials, a rotating bit is required. Flutes
could be added to the drill string to carry away the fines. This
approach was quickly tried on Tank 109-SX with limited success. Outside
of the fact that the drill may suffer from a limited ability to remove
the fines, the sampled material would be pulverized by the sampler
itself, since the sampler rotates with the drill string. Bearings
could be used so that the sampler remains stationary with respect to
the sludge. However, the bit tends to wander, radially, and a means of
keeping the bit centered would have to be devised.

The main difficulty in retrieving a sample of dry material with
this device is the ability to close the valve. If the valve does not
close completely, some, if not all, of the sample will be lost. Larger
size chunks may more readily bridge the opening and thus a larger volume
of this type of material would be expected to be retained than a powdery
material. A very hard material that does not break into chunks would
not be expected to be held by the sampler at all, since the plunger rod
shear pin will break when a force exceeding 40 pounds is applied to the
plunger, and the valve would not be expected to shear the sample with
this small a force. This sampler could be modified by eliminating the
plug valve and using, in its place, a different style end core catcher
assembly.

Depending on the nature of the sludge, the solid core sampler
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could be used to retrieve a sample. However, modifications to the
sampler could be quite extensive.

Split Tube Sampler

The main feature of the split tube sampler (shown on Drawings
H-2-91497 and H-2-91498 in Appendix A) is a sample barrel that is split
into two pieces along its length. The pieces of the barrel are held
together by caps that are screwed on to each end. The split tube
sampler is best suited for sampling loose solids. Whereas the
laboratory retrieves the sample from the solid core sampler by
extrusion, the sample from a split tube sampler is retrieved simply by
removing the end caps and removing one of the tube sections. The split
tube sampler is actually the predecessor to the solid core sampler
discussed above. The solid core sampler was devised because the split
tube sampler would not retain free liquids. The split tube sampler is
less suited to recovery of solid samples since it can withstand less
force than the solid core sampler. The split tube sampler would require
minor modifications in order to be used. The quadra latch assembly
would require the machining of serrations (similar to those used on the
solid core sampler) and the addition of some holding lugs on the tube
so that the manipulators used in the laboratory could grip the tube for
disassembly.

Salt Cake Sampler

The salt cake sampler is currently being developed specifically
for the purpose of sampling salt cake in single shell tanks. The
sampler will feature a bit that cuts a smaller annular dimension (kerf),
and consequently generates less drill fines, than the current solid
core sampler. The drill will possibly have flutes to carry the fines
away from the bit. The sampler will be redesigned to receive the
slightly larger core diameter and will use a closure that will trap
both solids and some liquids. A working model of this sampler is
expected to be available by January of 1990. However, there may be as
much as another 6 months of work to have the sampler fully operational.

Of the various samplers that will be available, the salt cake sampler

would be the most appropriate choice. The drill is being designed
specifically to penetrate hard cake and will not require a liquid to remove
fines. The drill that is used for the other two samplers is probably less
than adequate to penetrate the hard cake. Disregarding the probable
difficulties of drilling, the split tube sampler would be preferable over
the solid core sampler, because the sample holding mechanisms that are
avai}able are more suited to the task than the plug valve on the solid core
sampler.

Other than the fact that it would be more costly, there are no technical

obstacles to attempt sampling of the sludge prior to retrieval of the grout.
The sludge layer could be accessed by first drilling through the grout using
a commercially available auger or rock grinder.
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5.1.4 Sludge Retrieval Methods

Because of uncertainties as to the exact nature of the sludge and of
the tank integrity, a final sludge retrieval method cannot be specified at
this time. However, several methods to retrieve the sludge were considered
to be feasible and are discussed below. The alternatives discussed here
were developed primarily for the purpose of placing bounds on the cost
estimate for Phase 3. The applicability of each method will be assessed
during Phase 2.

5.1.4.1 Dry Retrieval of Sludge. The following conditions are assumed: the
grout has been removed from the tank; and the sludge is hard, similar to
concrete. A truck mounted Longyear 44 drilling rig, with rock drilling bits
would drill a series of holes into the sludge. As shown in Figure 5-3,
expandable balloon type devices would be installed into one-third to one-half
of the holes. These balloons would then be pressurized with air and the
expansion would cause the sludge to be broken into chunks.

The chunks of sludge would be reduced in size using an enclosed screw
auger with an airlift, and placed into appropriate burial containers. As
shown in Figure 5-4, the encased auger would consist of an auger surrounded
by a containment housing. A vacuum system would be used to 1ift the loosened
sludge from around the auger and blow it through a system similar to that
shown in Figure 5-2. The concrete burial box, which would be sealed, would
have HEPA filters mounted in them to filter the air that would be discharged
from the boxes. After filling, the burial boxes would sealed for disposal.

5.1.4.2 Wet Retrieval of Sludge. The following conditions are assumed: the
grout has been removed from the tank; the tank is structurally sound and
does not leak; the sludge has been analyzed and it is shown that there is no
potential for nuclear criticality; and the sludge possesses the necessary
chemical and physical properties for sluicing. Wet removal of sludge may be
accomplished: 1.) with the tank in-place; 2.) with the tank removed and
1ifted above the caisson into a shielded area; or 3.) with the tank removed
from the caisson, sectioned (cut) and moved to the T-Plant canyon.

As shown in Figure 5-5, a high pressure water spray would be used to
break up the sludge within the tank. The slurry would then be mixed with
caustic, to raise the pH of the slurry as required by Tank Farm
specifications, and then sluiced out of the tank into a double shell tank.
Provided in Figure 5-6 is a schematic diagram of the sluicing equipment.

5.1.4.3 Tank Removal. The following conditions are assumed: the grout has
been removed from the tank; and the tank has been proven to be structurally
sound for lifting. The tank would be removed from the caisson and placed
into a shielded disassembly structure, as shown in Figure 5-7. The sludge
would then be hard rock mined, sluiced or sectioned without the concern of
the tank being ruptured.

The tank could also be sectioned (cut) to a shorter length and sealed.
It would then be placed into a shielded container and transported to T-Plant
for sludge removal and tank disposal, as shown in Figure 5-8.
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Figure 5-6. Process Schematic of the Sludge STuicing System.
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5.2 ASSESSMENT OF REGULATORY AND ENVIRONMENTAL CONSTRAINTS

I?g§ 241-CX-72 is listed in Appendix C, page C-13 of the "Tri-Party
Agreement" as a hazardous waste facility scheduled for closure in
approximately 10 to 15 years. At that time, remediation of the site will be
performed in accordance with either RCRA or CERCLA guidelines. Presently,
the lead requlatory agency has not been established and it is not possible

to identify the requirements under which the final closure must be performed.
Since the sludge was placed in this tank in th? % 50s, the tank is probably
not within the purview of RCRA and WAC-173-303 16) since these regulations
post-date the filling of the tank. However, if the tank is identified as a
Solid Waste Management Unit (SWMU), it may be subject to RCRA corrective
action provisions under 3008(h) or 3004(u). In such a case, however, the
remedial action standards are less rigid than RCRA Subtitle C standards and
they begin to resemble the CERCLA Remedial Investigation/Feasibility Study
(RI/FS) process.

There is no set of criteria that defines the allowable modifications to
an operable unit prior to initiation of the RI/FS. A basic element in the
decision making process should be whether the decommissioning activity would
disallow or impede implementation of the final remedial actions. Actions
such as removal of wastes, tanks, or other structures, or removal of
contaminated media such as soils, however, generally do not hinder future
remedial actions and can usually be undertaken prior to the ROD.

It is considered good practice to notify appropriate agencies of actions
that are being taken prior to a ROD in order to keep them informed and to
provide a mechanism to respond to an action should they have any concerns.
Good documentation should also be kept on the actions to provide data for
incorporation into the RI/FS at a later date. Data should include
information on the characterization and decommissioning of the unit along
with any information that is obtained about environmental releases resulting
from the unit.

If contaminated soil is found around the tank, an assessment should be
made as to whether it is better to clean up soils immediately, because
contamination is limited, or clean up should be deferred until after the ROD
has been obtained.

The Regulatory Analysis Section of WHC is developing standard agency
notification requirements and identification of the type of documentation
that should be kept during decommissioning activities. This information is
antici?T;?d to be incorporated into the WHC Environmental Compliance
Manual during the next revision cycle. In the meantime, it is
recommended that the Washington State Department of Ecology (WDOE) and the
Environmental Protection Agency (EPA) be notified in writing at least 30
days in advance of the removal of the 241-CX-72 tank or its contents.
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During the planning and Phase 1, Radiological Engineering will be called
upon to help develop comprehensive monitoring, for ALARA, and sample
transport system plans to ensure that no personnel exposures would exceed
acceptable levels. These plans will allow Phase 2 to be completed without
the development of a safety analysis document (SAD) or safety analysis report
(SAR).

Facilities are classified as either being nuclear or non-nuclear.
Nuclear facilities are required by the DOE to have a formal SAR prepar??B)

~ Nuclear facilities, as defined in the Facility Safety Analysis Manual,

are those that 1.) fall into the moderate or high radioactive classes due to
radionuclide inventories, 2.) contain liquid radioactive materials that

could exceed permissible ground water concentrations if leaked to the
environment, or 3.) are fissionable materials facilities. Until the sludge
contained within Tank 241-CX-72 is properly characterized, the classification
cannot be made. However, based on the radiation levels recently measured,

it is assumed that the tank and its associated sludge retrieval process may
have to be classified as a nuclear facility, and the work performed under
Phase 3 will require a SAD or SAR. This report will be prepared in accordance
with %he requirements specified in the Nonreactor Facility Safety Analysis
Manual.

The DOE requires operations to be reviewed and authorized according to
the "Hazard C]assific?¥3?n," and specifies the following review and
authorization levels:

Hazard Review Level Authorization_Level
High Field and/or Headquarters Field and/or Headquarters
Moderate Operating Organization Field and/or Headquarters

Field, and/or Headquarters

Low Operating Organization Operating Organization

Facilities are classified as posing "low," "moderate," or "high" hazard
depending upon criteria that address onsite and offsite radiological dose
potentials, and toxicological release in terms of onsite and offsite
hazardous material concentration potential. Table 5-1 lists the criteria
that are used for determining the facility hazard classification.

Until the sludge layer and tank structure are properly characterized,
the hazard classification cannot be assigned. Prior to the initiation of
Phase 3, a SAR or SAD will be prepared that identifies the proper hazard
classification and authorizations. The implementing work procedures,
radiation work permits and other safety/environmental procedures will be
based upon the approved SAR/SAD.

If, after the completion of Phase 2, it is determined that the tank
must be removed, there are three options available for transporting the
tank: 1.) transportation of the empty tank as a self container; 2.) use of
a failed equipment container; 3.) use of a container specifically designed
and fabricated for transport of the tank. A1l three of these options will
require the modification of an existing Safety Analysis Report for Packaging
(SARP) or the preparation of a new SARP. " In the worst case, that of
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Table 5-1. Facility Hazard Classification Criteria.

Maximum Individual Consequences*

Hazard
Classification Onsite Offsite

LOW - Could produce negligible impact to offsite environment.

Radiological: <5 rem <0.5 rem

Toxicological: <STEL <TLV-TWA

MODERATE - Could produce considerable impact to the onsite environment.

HIGH

Radiological: >5 rem, but <25 rem >0.5 rem, but <5 rem

Toxicological: >STEL, but <0.5 PG >TLY-TWA, but <STEL

- Could produce significant levels of ground contaminations beyond the
site boundary as a result of radioactive or toxic material releases.

Radiological: >25 rem >5 rem

Toxicological: >0.5 PG >STEL

Radiological criteria are expressed in terms of Effective Dose
Equivalent (EDE). The corresponding organ dose equivalents are three
times the EDE for the lens of the eye and ten times the EDE for all
other organs. Toxicological criteria are abbreviated as follows: STEL
- Short Term Exposure Limit; TLV - Threshold Limit Value; TWA -
Time-Weighted Average. These terms are defined in Appendix A of the
Nonreactor Facility Safety Analysis Manual.
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preparing a new SARP, document issuance normally requires 9 to 12 months.
If it is determined that the tank and sludge layer must be transported to a
facility, it is assumed that a new package would be designed and fabricated
and a new SARP would be required.

5.4 COST ESTIMATE AND SCHEDULE

Engineering, construction, and installation costs for Phases 1 and 2 of
this option will be approximately $836,800. Phase 3 will cost between
$277,900 and $713,500. The details of these cost estimates can be found in
Appendix C. In addition to the costs listed above, funding to support the
implementation of the preferred option would amount to $281,300. The details
of this support funding are provided in Table 5-2. The total cost for
completing the sampling and decommissioning of Tank 241-CX-72 would be
between $1,396,000 and $1,832,000.

As shown in Figure 5-9, the minimum time required to complete
decommissioning of Tank 241-CX-72 is 33 months. This schedule arbitrarily
begins at the start of Fiscal Year 1990, and assumes optimum funding and
completion of tasks. A more conservative schedule, which assumes longer
times for task completion, is also shown in Figure 5-9. This pessimistic
schedule requires 48 months to complete all tasks. Annual funding levels,
which correspond to the optimistic schedule and the most expensive sludge
retrieval option (removal of the tank and transfer to T-Plant for
processing), are provided in Table 5-3.

The optimistic schedule shown in Figure 5-9 is constrained by the fact
that sludge sampling and analysis is completed after grout retrieval. Early
sampling of the sludge layer would add approximately $79,000 to the total
cost. However, as shown in Figure 5-10, early sampling could shorten the
schedule by as much as 10 months since the sludge retrieval equipment could
be designed and fabricated concurrently with the sludge retrieval step. An
estimate of the annual funding levels corresponding to this schedule is
provided in Table 5-4.
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Table 5-2. Expense Support Costs for Sampling and Decommissioning of Tank.

Exempt Nonexempt
Other Total ** Totals
Description Hours Rate *  Hours Rate * ($ K) ($ K) ($ K)
GENERAL INSTALLATION SUPPORT
1.) QA Plan 80 43.74 20 21.22 4.5
2.) Maintenance Plan 80 43.74 20 21.22 4.5
3.) Operability Test Procedure Prep 160 43.74 80 21.22 9.9
4.) Project Plan 240 43.74 20 21.22 12.5
SUBTOTAL GENERAL SUPPORT 31.3
SAFETY/ENVIRONMENTAL DOCUMENTS
1.) Environmental Evaluation 480 43.74 80 21.22 25.9
2.) State/Feceral Permits 80 43.74 20 21.22 4.5
3.) Safety Analysis Report 1920 43.74 369 21.22 104.7
4.) Criticality Safety Analysis 80 43.74 27 21.22 4.6
SUBTOTAL SAFETY/ENVIRONMENTAL 139):7.
OPERATING TECHNICAL DGCUMENTS
1.) Operating Procedures 160 43.74 120 21.22 10.9
2.) Criticality Specifications 80 43.74 13 21.22 4.3
3.) Maintenance Procedures 80 43.74 60 21.22 5.4
4.) Manuals
Radiation Work Permits 120 43.74 40 21.22 7.0
Emergency 120 43.74 40 21.22 7.0
Accident Prevention Standards 80 43.74 20 21.22 4.5
5.) Sampling and Analysis Procedures 160 43.74 80 21.22 9.9
SUBTOTAL OPERATING DOCUMENTS 48.9
TRAINING/OPERABILITY TESTING
1.) Training Plan Manual 160 43.74 27 21.22 8.6
2.) Training Manuals 160 43.74 36 21.22 8.8
3.) Operating Documents Support 160 43.74 160 30.26 13.5
4.) Training Personnel Support 160 43.74 20 30.26 8.7
5.) Operability Testing and 160 43.74 400 30.26 21.8
Personnel Training
SUBTOTAL TRAINING 61.4
TOTAL EXPENSE COSTS 281.3

* - Hourly Rates based on FY 1989 Equivalent Labor Rates dated 4/10/83 and include 18.3% for
overhead, 18.5% for general and administrative, and 6.6% for service assessment.

** Total includes a Realization Factor of 87.7%
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Figure 5-9. Preliminary Schedule for the Sanpling and Decomnissioning of Tank 241-CX-72.
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Preliminary Schedule for the Sampling and Decomnissioning of Tank 241-CX-72, with Early Sludge Characterization.
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5.5 REASCNS FOR SELECTION

The retrieval option outlined in section 5.1.1 accounts for the fact
that the sludge and tank must be characterized in order to resolve safety
and environmental concerns, and to allow for the design of a process that
will successfully retrieve the sludge. As the grout is being removed, the
integrity assessment of the tank can also be performed.

The preferred method will essentially return the tank to the pre-1986
condition. Thus, by selecting the proposed three-phase approach, several
alternatives for retrieval of the sludge can be considered, and the preferred
method for implementing Phase 3 can be optimized.

6.0 ALTERNATIVE SAMPLING AND DECCMMISSIONING METHODS

This engineering study was commissioned to develop alternatives and
recommend a preferred method for proceeding with waste sampling and
decommissioning of Tank 241-CX-72. Sections 5.0 proposes the recommended
course of action for decommissioning the tank. This section discusses
several alternatives that, while they were considered feasible, are not
recommended due to either high cost of implementation or to the uncertainty
of the condition of the tank and its contents. Other decommissioning methods
that were not considered feasible, are described briefly in Appendix D.

6.1 ALTERNATIVE DECOMMISSIONING METHODS - GENERAL DESCRIPTIONS

6.1.1 Alternative A - Mine Entire Contents (Dry Process)

6.1.1.1 Description. This method would involve removing both the grout and
sludge from the tank using mining equipment. As shown in Figure 6-1, this
option would be similar to the recommended method in that it would involve
three phases of activity. However, there would be no design stage as part
of Phase 2, and rock drilling equipment would be used to break up the sludge
layer. Specification of rock drilling equipment is based on conservative
assumptions as to the nature of the sludge. Until the sludge layer is fully
characterized, a moderator, such as water, cannot be introduced into the
system. Using the assumption that the sludge layer is very hard, a mining
system capable of cutting through the sludge layer would be required for
implementation of Phase 3.

As in the case of the preferred option, prior to grout retrieval, the
structural integrity of the tank will be studied to the greatest extent
possible. For example, it may be feasible to ultrasonically test the drywell
wall and extrapolate these results to estimate the extent of corrosion of
the tank walls. Visual inspection of the tank wall, as the grout is being
removed, would also be performed.
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6.1.2.4 Cost Estimate. Engineering, construction, and installation cost
would be approximately $865,000. Details of the cost estimate may be found
in Appendix C.

6.1.2.5 Reason for Dismissal. This method requires four conditions to be
satisfied: 1.) The quantity and/or configuration of the fissionable material
in the sludge must such be that a nuclear criticality is precluded if a
moderator (water) is introduced into the system; 2.) The sludge layer must
have the chemical and physical properties necessary for successful sluicing;
3.) The tank wall and bottom must have sufficient strength and integrity to
allow the use of high pressure water; and 4.) The grout layer must have
sufficient strength to remain in place during the sluicing process.

The first condition would probably be shown to be met. Radiologic
characterization of the sludge layer indicates that it is likely that there
is an insufficient quantity of plutonium present to pose a criticality threat
(which must be confirmed through direct sampling and analysis of the sludge).

There is a fair degree of uncertainty regarding the second and third
conditions because there is little information concerning the physical and
chemical characteristics of the sludge layer or the integrity of the tank.
Hence, there would be a moderate risk involved in the use of a sluicing
system based on these uncertainties.

The best information available pertaining to the integrity of the grout
is that it probably would not possess the strength needed to remain in place
with the sludge layer removed. Although the sample of grout obtained from
the top of the riser may not be representative of the bulk of the grout, it
is at least consistent with the original specification of the grout.

This option is not recommended primarily because of the probable
weakness of the grout. The uncertainty as to the tank integrity and
characteristics of the sludge layer serves to reinforce this conclusion.

6.1.3 Alternative C - Leave Grout in Place, Mine Sludge

6.1.3.1 Description. Similar to Alternative B, this method would involve
drilling a 6 inch hole through one of the two 8 inch diameter risers to the
sludge level, core sampling the sludge and grout for characterization. As
shown in Figure 6-3, the sludge would be would be loosened and broken up by
augering several holes to the bottom of the tank. The sludge would then be
airlifted from beneath the grout and placed into burial containers. The
grout above the sludge would provide some shielding during sludge removal.

Installation of a temporary 10 foot diameter caisson, extending from
the present grade level to the top of 241-CX-72 would provide access to the
top of the tank. A temporary enclosure with exhaust filtration would be
placed above the excavation. The exhaust would be filtered through a two-
stage HEPA filter configuration to protect the environment from radioactive
contamination.

6.1.3.2 Assessment of Regulatory and Environmental Impacts. No regulatory
or environmental impacts, other than those discussed in Section 5.2, are
anticipated.
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Alternative C - Leave Grout in Place. Mine Sludge.
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Figure 6-4, Sheet 2. Alternative D - Sluice Entire Contents (Wet Process).
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6.1.4.3 Assessment of Principal Hazards and Risks. No hazards or risks,
other than those discussed in Section 5.3, are anticipated.

6.1.4.4 Cost Estimate. Engineering, construction, and installation cost
would be approximately $890,000. Details of the cost estimate may be found
in Appendix C.

6.1.4.5 Reason for Dismissal. This method requires four conditions to be
satisfied. The first three conditions are identical with those discussed in
Section 6.1.2.5. However the fourth condition requires that the grout layer
to have the physical properties necessary for successful sluicing.

Similar to Alternative B, the first condition would probably be shown
to be met, and the ability to meet the second and third conditions is
questionable. The fourth condition, would probably be met, however.

This option is not recommended primarily because of the uncertainty as
to the tank integrity and characteristics of the sludge layer. An additional
concern is that a relatively large volume of low- or non-radioactive waste
(grout) would be added to the double-shell tank inventory. Large chunks of
grout would probably interfere with equipment such as pumps.

6.1.5 Alternative E - No Action

6.1.5.1 Description. This option would leave the tank in place in its
current configuration. Periodic monitoring of the tank and surrounding area
would be performed to ensure that the tank and contents do not pose a
radiological hazard.

6.1.5.2 Assessment of Regulatory and Environmental Impacts. Provided that
the tank has not leaked, no regulatory or environmental impacts, other than
those discussed in Section 5.2, are anticipated. However, eventual retrieval
of the waste would be required prior to closure of the site in 10 to 15 years.

6.1.5.3 Assessment of Principal Hazards and Risks. There would be Tittle
risk from a safety standpoint. Environmentally, this option is not
attractive since it essentially involves near surface disposal of transuranic
waste which, although not strictly prohibited by the HDW-ROD, appears to be
contrary to the intent of the HDW-ROD.

6.1.5.4 Cost Estimate. The cost for this option would have no incremental
impact on current budgets.

6.1.5.5 Reason for Dismissal. This option would be the least expensive.
However, this option would require that the sludge material, which is
probably TRU waste, would remain in its present configuration, in a tank of
unknown integrity, for an indefinite period.

6.2 ALTERNATIVE GROUT RETRIEVAL METHODS

In addition to the grout retrieval method recommended in Section 5.1.1,
there were four alternative methods for grout retrieval that were considered
to be feasible. As in the case of the recommended method, each of these
alternatives requires the excavation to the top of the tank and the
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installation of a 10 foot diameter riser, weather tight containment building,
and HEPA filtration of the containment building exhaust. The top of the
tank would be cut open using a torch. Those portions of the drywell, risers,
and dip tubes that extend above the tank would be cut off and capped. After
removing all but approximately 2 to 3 feet of grout above the sludge, the
sludge would be sampled and the tank sealed until sludge retrieval is ready
to proceed.

Radiation protection technologists would monitor all of the activities
required to remove the grout. In particular, the material removed from the
tank would be monitored for high levels of radioactive contamination. The
four alternative grout removal methods are outlined in the following
sections.

6.2.1 Encased Auger/Airlift

A flexible seal would be installed to the top of the caisson at the
concrete floor and the encased auger/airlift would be inserted through this
flexible seal. The encased auger would be similar to that discussed in
Section 5.1.4.1.

Advantages:

The grout can be removed from the tank and deposited into burial boxes
with a self contained system. The auger and grout removal components are
incorporated into one piece of equipment which can be used with onsite
drilling rigs.

Disadvantage:

There is the possibility of an accidental discharge to the environment.
Operation of the system at a slight vacuum will be necessary to prevent this
from happening.

6.2.2 Mechanical Clamshell/Scoop

This concept involves the use of a remotely operated clamshell or scoop,
as shown in Figure 6-5. An auger would first be used to break up the grout
into chunks. The clamshell device would be equipped with an extendable,
retractable, articulating boom/arm capable of extending from the surface,
down to the bottom of the tank (approximately 50 feet). The device would
have the capacity to remove 1 to 2 cubic feet of grout in one scoop (grout
weights approximately 100 pounds/cubic foot). The grout would be brought to
the surface and placed into a concrete box for burial.

Advantage:
Grout can be removed from the tank with a minimum of disturbance.
Disadvantage:

A high cost would be expected for remote operated mechanical equipment
of this type.
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Figure 6-5. Removal of Grout Layer Using a Clamshell Device.
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6.2.3 Mobile Vacuum System

This concept involves the use of the onsite mobile vacuum system (MVS).
An auger would first be used to loosen and break up the grout. The grout
would be drilled with a series of 1 foot diameter x 20 feet deep holes at
various locations. A flexible boot/seal would be installed to the top of
the caisson at the concrete floor and penetrate boot/seal with the mobile
vacuum system’s suction hose. Using the MVS, shown in Figure 6-6, the grout
would be vacuumed from the tank in four foot deep increments, and deposited
into the mobile vacuum system tank, and then discharged into a concrete
burial box. This MVS would be operated in accordance with procedure
No. TO0-020-550. The concrete burial box is sealed and contains HEPA filters
which would be sealed after filling for burial.

Advantage:
The MVS and drilling rigs are located onsite.
Disadvantage:

The exposure rate must be less than 200 mR/hr at the surface of the
burial box. The MVS is used for a variety of purposes, it is restricted to
use in areas where wastes have a TRU concentration of less than 10 nCi/qg.

The removal of grout in the lower portion of the tank may over expose the
equipment and personnel. The lower portion of the grout would not be removed
from the tank due to the limitation of a vacuum at those vertical distances.

6.3 ALTERNATIVE SLUDGE SAMPLING METHODS

The recommended method of sampling is applicable only to those options
wherein the grout is first removed. If it is desired to characterize the
waste prior to initiating retrieval of the grout, the sampling method becomes
slightly more complex and costly. The follow are brief descriptions of the
alternative sampling methods that were considered:

1.) Drill around actuator pipe/rod located in the center of the tank,
which extends to the bottom of the tank, and remove. This sample
could be used to perform the required analyses of the grout. The
retrieved metal from the paddles would be analyzed for corrosion
and this information would be extrapolated to estimate corrosion
of the tank wall. This operation would be best accomplished by
using a 4 to 6 inch diameter hollow drill with internal flights
that moves the drilled material to the surface. This drill is
currently in experimental design. An existing hollow drill without
the flights can be used, although the drilling time would be longer.
A second core sample of the sludge layer would be required, which
would necessitate drilling through the grout in a separate location.

2.) Horizontally drill through lower portion of the drywell into
suspected TRU area of tank and retrieve sample specimens. This
option would eliminate the expense of drilling through
approximately 20 feet of grout, but would compromise the integrity
of the bottom of the tank which would not be acceptable from an
environmental perspective.
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"Action Plan for Implementation of the Hanford Consent Order and
Compliance Agreement Between the U.S. Environmental Protection Agency,
The U.S. Department of Energy, and the State of Washington Department

of Ecology," May 1989.

"Dangerous Waste Regulations," Chapter 173-303 WAC, Washington State
Department of Ecology, Amended June 1987.

"Environmental Compliance Manual," WHC-CM-7-5, Westinghouse Hanford
Company, Richland, WA, August 1988.

"Nonreactor Facility Safety Analysis Manual," WHC-CM-4-46, Westinghouse
Hanford Company, Richland, WA, September 1988.

"Safety Analysis and Review System," DOE Order 5481.1B, United States
Department of Energy, Washington, DC.
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AL LAY

- Date: July 2, 1974

Tos: J. A. Teal

From: D. G. Har]owW’

Subject: DISPOSITION AND ISOLATION QOF TANKS 270-E-1,
. 270-W, 241-CX-70, 241-CX-71, and 241-CX-72:

Reference: Letter, June 10, 1974, G. Burton, Jdr. to
F. R. Standerfer,."Waste. Tank Survey"

A meeting was held on June 28, 1974 to formalize plans for

dispasition and isolation of the subject tanks. The comple-

tion of the activitfes involved should be scheduled prior
to colder weather as many of the plans involve overground
transfers and other work which is hampered by cold weather.
Action on individual tanks must be taken on a regular basis
as the reference lists a large number'of other tanks which
require plan formulation by August 1, 1974 and August 30,
1974, respectively.

Each of the subject tanks is discussed individually in
this letter. Information presented includes location,
size, sources, liquid levels (whers app11canle), compo-
sition of contents (where avaITaB]e), and an action plan
for disposition of the vessel's contents and suBsequent
isolation from the system.

Tank 270-E-1

This nine-foot diameter By nine-foot high stainless steel
tank, located approximately three hundred yards west of
the 221-B Building, is currently not in service. The tank

“is visible as a large charging riser and vent riser above

the ground in a roped off area. It was used for the

neutralization of low-level condensate from the 221-B

and 224-B concentrators. The condensate entared the tank
at the bottom from the southeast, flowed upward through a
1imestone bed and through an outlet eight fest above the

-tank bottom. Both the inlet and outlet lines are currently

open. From the tank, the condensate flowed northwest to
crib 216-ER. Data on use of this crib indicate that the

.tank was in active service from June 1952 through January

1957. During this .time, approximately 1.4 billion gallons

34 -8000=030 (1 O=48)
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Tank 241-CX-71

Tank 241-CX-71 contains a limestone bed similar to that in
270-E-1 and 270-W. Although an extensive search was made,.
no prints of the tank could be found. Personnel associated
with the facility in the early 1950's recall the tank is

a five-foot diameter by six foot deep tank located under-
ground about 10 feet south of the road directly behind the
201-C Building. The tank was used for neutralizing the
2071-C condensate and the coil and condenser cooling watar
from December 1952 through November 1956. Flush wastes
during decontamination also went through’the tank from
December 1956 through June 1957. After this date, the
tank was no longer used. During this time, approximately
8.8 million gallons of waste flowed through the tank. This
waste conta1ned. on .the-average, 0.0033 g/gal of uranium,
2.3 x 1078 g/gal plutonium, and 1.3 x 10~47Ci/gal of beta
emitting particles. The sources of solution to the tank’
were the 201-C Hot Process Building (condensate) and drain
Trom the hot shops. These 1ines are blanked at the tank.
Qutlets include one to the 216-C-1 crib, which is blanked,
and one to the 216-C-5 crid, which is open. A sample of
the 1iquid was obtained on July 1, 1974. Visual inspec-
tion indicates the tank conea1ns very 1ittle liquid.

Plans for disposition and 1solat1on are to excavate the tank
to verify the size and to determine the liquid content. Any
contained Tiquid will be pumped into a tank truck for disposal
to a designated tank with the best available pumping systam
designed to achieve a minimum liquid heel. The limestone will
remain in the tank, and the inlet and outlet lines will be
blanked. The tank does not require further surveillancs.

Tank 241-CX-72

Tank 241-CX-72 is a 36-foot de=p by 3-foot diameter carbon
steel tank located just east of tank 241-CX-70. The only
inlet to this tank is ¥rom the 201-C Building, and it is
<ut and capped there. Thera is no axit from the tank, but
there is an above ground vent riser. The tank was used as
an experimental tank to determine the characteristics_o o
salf-concentrating wastes_during 1956. Currently, Sliquid
Tevel: measurements are 51?7?e°t”‘two and-one-ha lf§3nqﬁe§ "01]

S4=48000=031 (10-88)
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=—Development Admini stration
Attent‘:cn. Mr. 0. J. Elgert -
Page 2

June 2, 1876

Prior to the time of the Hanford Atomic Metal Trades
strike, the 1iquid contents o7 Tanks 361-8, 3€1-T, and
381-U were sampled and analytical results reported.

7ank CX-70 was previously anaiyzed. Tne standard operating
procedures for solution transvers were prepared, and the
205-S cell sump was rerurolsued to provide transter suoport

sarvices.

Fol]owng compnet1on of the strike, squt1qps contained
in the 361- series tanks and Tank CX-70 (Tank2C372:contains

oﬁT?:s]udgg) will be incrementally pumped to a 5,C00-gallon
czpacity tanker truck for transport to an underground
storage tank. It is ane1c1pat=d that at least 17 individual
transters will be recuired to complete the total program for
1iquid removal. Sludce sampling is scheduled Tor all tanks

to charac;erize the stored contsnts.

We will provide a sludge sampling schedule three weeks
701lcwing ccmpletion of the strike. The results o7 the
samples will dictate further action plans.

Very truily yours,

ORIGINAL SIGHED BY:
C. Y/. MALODY
G. Burton), Jr.

Yice President - Production and
Waste Management

G3: CAJ dkd

cc: - 0J Bennett, ERDA-RL
JL Rhoades, ERDA-RL

VDGEINNT




WHC-SD-DD-ES-008 Rev 0 Page 96 -

R1Y)
shea t

U. S. Energy Research and
Development Administration

Richland Operations Office

Richland, Washington 99352

Attention: Mr. 0. J. Elgert, Director
Nuclear Fuel Cycle and Production Divi;ion
Subject: WASTE TANK SURVEY
Contract EY-76-C-06-2130
References: (1) Letter, January 19, 1976, 0. J. Elgert
to G. T. Stocking, same subject,
(PWM:CDC)
(2) Letter, August 23, 1976, G. Burton, Jr.
to 0. J. Elgert, same subject
(3) Letter, October 5, 1976, C. W. Malody to
0. J. Elgert, same subject
(4) Letter; October 18, 1976, C. W. Maledy
to 0. J. Elgert, same subject
Gentlemen:

The reference 4 letter stated that we would make a second
attempt to obtain a sludge sample from Tank CX-72 by
November 1, 1976. Sampling was:attempted dn’another
'Iocatwn <in :the-tank:but~ no=sludgé~was Zfound 7==S1udge 1
measutemgnts ‘and jvisual Zinspection of_the~tank: sindicate
“that-there~is 'no’ s |udge<inthe tank. B

Optical equipment is being purchased which will allow us
to obtain an #n-tank view of Tank CX-72. This equipment
will not be available until February 1, 1977. We will
inform you at that time of our plans for obtaining an
in-tank inspection of Tank CX-72.

Ltr. 6381

bcc:

DC Bartholomew

Fz Boyd

G Burton, Jr.

DG Harlow

Wi Harty, Sr.

:J Kosiancic*
CW Malody (2)

=32t Mirabelia

RD Prosser*
MF Rice

HP Shaw

TE Sparks

JA Teal

JH Warren

GO Wheeler
AT White*
Central File

*Bag
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:rwwea.--ma'“.’&m- T e 1 s
80 Energy'Research “and :
Development Administration
Attention: Mr. 0. J. Elgert

Page 2

NOv g0 v

Sludge samplies have been obtained from Tanks 361-8, 361-T,
361-U, and CX-70 as stated in reference 4. The analysis
of these sludge samples will be used to-determine if
additional samples are needed. If additional samples are
needed, they will be obtained after the supernatant liquid
-has been pumped from the tanks. Pumping of this liquid

is scheduled to be completed by April 8, 1977, at wnich
time we will provide a sampling schedule for any additional
samples that are to be obtained.

Very truly yours,
)é.uﬁ'“\»\ gﬂ'f .
C. W. Malody
Manager - Production and

Waste Management
CWM:JEM:bac
cc: JC Cummings, ERDA-RL


































































