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Department of Energy

Ohio Field Office
Fernald Area Office
P. O. Box 538705

Cincinnati, Ohio 45253-8705
(513) 648-3155

DEC 2 7 1996
DOE-0359-97

Mr. James A. Saric, Remedial Project Director
U.S. Environmental Protection Agency

Region V-SRF-5J

77 W. Jackson Boulevard

Chicago., lllinois 60604-3590

Mr. Thomas A. Schneider, Project Manager
Ohio Environmental Protection Agency
401 East 5th Street ‘ ‘
Dayton, Ohio 45402-2911

Dear Mr. Saric and Mr. Schneider:

RESPONSE TO COMMENTS ON THE OPERABLE UNIT 4 VITRIFICATION PILOT PLANT
PHASE | INTERIM TREATABILITY STUDY REPORT — CAMPAIGN 1

Please find attached Fluor Daniel Fernald response to comments made by the EPA agencies
on the Operable Unit 4 Vitrification Pilot Plant, Phase |, Interim Treatability Study Report for
Campaign 1.

If you have any questions, please contact Nina Akgunduz at (513) 648-3110.

Sincerely,

’ c,;%pdohnny W. Reising
FEMP:Akgunduz _ , "\ Fernald Remedial Action

{ Project Manager
L/

Enclqsures: As Stated
cc w/encs:

S. Fauver, EM-42/CLOV

L. Griffin, EM-42/CLOV

G. Jablonowski, USEPA-V, 5SHRE-8J

R. Beaumier, TPSS/DERR, OEPA-Columbus
M. Rochotte, OEPA-Columbus

F. Bell, ATSDR

@ Recycled and Recyclable @



D. S. Ward, GeoTrans
R. Vandergrift, ODOH
S. MclLellan, PRC

D. Carr, FDF/9

T. Hagen, FDF/65-2
J. Harmon, FDF/90
AR Coordinator/78
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 1.1 Page #: 1-5 Line #: Code: C

Original Comment #: '

Comment:  The text describes problems associated with the gem making machine. Please
provide information regarding steps being taken to alleviate the problem(s).

Response: The last paragraph of section 1.1 goes into more specific detail on the problems
that became apparent with the Gem Making Machine and part of the solutions
in making it operational. Prior to the start of Campaign 4 several significant
changes were made in the VITPP that has enabled the facility to operate with
higher on-fine time.

Action: A design change to reverse the positions of the carbon roller and the gob cutter
has been completed. Also, water cooling will be added to the gob cutter wheel
to remove heat from the wheel and reduce the "sticking” of the glass on the
wheel and thus allow extended operation of the Gem Making Machine. This will
be complete prior to Campaign 4 maximum feed test run. These were
improvements that were aiso successfully implemented at the Savannah River
M-Area facility to improve their gem production capability.

Commenting QOrganization: Ohio EPA Commentor: OFFQ

Section #: 1.2 Page #: 1-9  Line #: Code: C

Original Comment #:

Comment:  Studies performed at the Catholic University of America’s Vitreous State lab
estimate the melter could produce from 3 to S MT/d of glass. Does DOE feel
this is still a realistic expectation? Will a definite melter output be verified
during upcoming campaigns?

Response: The final section of the Campaign 4 test program involves testing the thru-put
of the VITPP. During Campaign 1 the test was limited by the current design of
the slurry feed pump volume and the off-gas system. .

Action: A larger slurry feed pump is to be installed in the VITPP. This is new feed pump
has the capacity to feed up to 6 MT/day of feed to the meiter. The maximum
capacity for the VITPP will be determined by the limits of the melter or off-gas
system. We expect this to be in the 3-5 MT/day range, but, we will not know
until performance of the test.
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 3.1 Page #: 3-1  Line #: Code: C

Original Comment #:

Comment: How are clogging/transport problems in the feed preparation and slurry systems
being addressed?

Response: Several design changes will have been implemented prior to Campaign 4 in an
effort to avoid plugging of the Feed Preparation and the Slurry Systems.

(1) A large portion of the piping has been replaced with chemical rubber
hose to eliminate many of the turns/bends of the poorly designed slurry
piping system.

{2) The slurry pumps for the Feed Preparation have been replaced with new
higher capacity doubte diaphragm pumps. They do not increase the
speed of pumping, but increase the capacity of the pumps so that they
have additional power to ensure that they are not working beyond the
intended range of operation.

(3) The slurry mixture originally targeted for 50-60% solids by weight has
been reduced to 35-40% solids. This was done to improve the
effectiveness of the pumps in the feed system by lowering the viscosity.
Also, the bentonite clay that is used in the silos was used in the
surrogate slurry formula has been replaced with the chemical elements
that makeup the cilay. This was done to avoid the dry bentonite clay
absorbing additional water that was absorbed during the initial
installation of bentonite clay in the silos. This had caused pumping and
clogging problems because it significantly increased the viscosity.

(4) The blower system on the charging station for the feed preparation
system was changed to allow for a larger blower and filter system to
avoid line plugging on charging the batches.

Action: The Lessons Learned program will continue to track and identify any problems
developing with the feed preparation and slurry systems so they may be
incorporated into later designs.

Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 5.5.1 Page #: 5-4 Line #: Code: C

Original Comment #:

Comment: Please reword this paragraph. It is difficult to understand, particularly the fourth
sentence.

Response: The sentence should read "The Meiter was never allowed to idle during
Campaign 1 at 1250 C long enough to come to equilibrium.”

Action: This will be identified for clarification in the Final Report on Phase 1. No revision
of the Campaign 1 text will be required.
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #:

5.16.1 Page #: 5-27 Line #: Code: C

Original Comment #:

Comment:

Response:

Action:

Provide additional information regarding the introduction of Desiccant Tower
condensate into the recycle water loop. Specifically, provide information on
how this material was introduced into the system and what steps are being
taken to keep this from happening again.

Cross contamination was the result of using a common line used for pumping
to the plant sump system and the recycle water system. As a result of this
contamination, a rigorous management control was put on the transfer from the
Desiccant Tower to the plant sump. This was implemented during the remaining
part of Campaign 1 and all of Campaign 2. Prior to the start of Campaign 4 a
design change on the Off-gas System by-passed the Desiccant Tower, thus,
virtually eliminating any possibility of re-occurance.

None

Commenting Organization: Ohio EPA Commentor: QOFFO

Section #:

5.16.1 Page #: 5-32 Line #: Code: C

Original Comment #:

Comment:

Response:

Action:

Ohio EPA is very concerned about the frequency of the activation of the
emergency off-gas system. The usage of the system seems to be occurring on
a regular basis, thus negating the term "emergency.” In addition, Table 7-3 lists
the origin of several usages as "unknown." This, added to the fact that on
several occasions, puffs of smoke have been observed upon activation signify
that major problems still remain. Provide information on what steps are being
taken to make certain that these problems will be resolved prior to the
beginning of Phase H.

One of the main objectives of the Phase | Test program is to test the
performance of the existing equipment on line. As such it has become very
apparent that the existing off-gas system is not adequate to do the job that
must be done in order to maintain the required negative pressure on the Melter.
A redesign between Campaigns 2 and Campaign 4 resulted in increased
capacity for the off-gas system to operate. However, it is not enough to carry
over to radioactive testing. A complete re-design of the off-gas system must
be accomplished prior to any "hot” testing.

Replace or do a major rework of the existing off-gas system on the VITPP.
Install a system large enough to handle anticipated flows and provide means for
addressing the short falls of the existing system. This must be accomplished
prior to Phase !l testing.
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 5.16.1 Page #: 5-27 Line #: Code: C

Original Comment #:

Comment:  Provide additional information regarding the introduction of Desiccant Tower
condensate into the recycle water loop. Specifically, provide information on
how this material was introduced into the system and what steps are being
taken to keep this from happening again.

Response: Cross contamination was the result of using a common line used for pumping
to the plant sump system and the recycle water system. As a result of this
contamination, a rigorous management control was put on the transfer from the
Desiccant Tower to the plant sump. This was implemented during the remaining
part of Campaign 1 and all of Campaign 2. Prior to the start of Campaign 4 a
design change on the Off-gas System by-passed the Desiccant Tower, thus,
virtually eliminating any possibility of re-occurance. ’

Action: None

Commenting Organization: Ohio EPA Commentor: OFFQ

Section #: 5.16.1 Page #: 5-32 Line #: Code: C

Original Comment #: _

Comment: Ohio EPA is very concerned about the frequency of the activation of the
emergency off-gas system. The usage of the system seems to be occurring on

" a regular basis, thus negating the term "emergency.” In addition, Table 7-3 lists

the origin of several usages as "unknown.” This, added to the fact that on
several occasions, puffs of smoke have been observed upon activation signify
that major problems still remain. Provide information on what steps are being
taken to make certain that these problems will be resolved prior to the
beginning of Phase |i.

Response: One of the main objectives of the Phase | Test program is to test the
performance of the existing equipment on line. As such it has become very
apparent that the existing off-gas system is not adequate to do the job that
must be done in order to maintain the required negative pressure on the Melter.
A redesign between Campaigns 2 and Campaign 4 resulted in increased
capacity for the off-gas system to operate. However, it is not enough to carry
over to radioactive testing. A complete re-design of the off-gas system must
be accomplished prior to any "hot” testing.

Action: Replace or do a major rework of the existing off-gas system on the VITPP.
" Install a system large enough to handle anticipated flows and provide means for
addressing the short falls of the existing system. This must be accomplished

prior to Phase Il testing.
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 6.1 Page #: 6-1 Line #: Code: C

Original Comment #:

Comment: Will there be the opportunity to visually inspect the interior of the melter before
the possible purchase of an additional melter? This inspection may provide
information on the corrosion and other wearing of the interior of the melter.

Response: There is the opportunity to inspect the inside of the VITPP melter prior to
purchase of an additional melter. It is expected that the meiter will be bottom
drained during mid FY-97. This will allow inspection shortly thereafter.

Action: The VITPP will inspect the inside of the Melter after bottom draining, and prior
to the anticipated purchase of a new melter.

Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 7.3 Page #: 7-3 Line #: Code: C

Original Comment #: .

Comment: Will the isokinetic monitoring system be tested before the startup of Phase I1?
The operation of the system is crucial to both worker and public safety.
Perhaps the exhaust in the off-gas system could be spiked with a small amount
of material that would be picked up by the sampling equipment.

Response: Yes, The iso-kinetic monitoring system will be calibrated and tested during
Campaign 4, prior to start up of Phase Il Testing. The operation of the sampler
will be checked frequently to ensure stack flow rates, as measured by the
sampler’'s stack sensors, match flow rates reported from process indicators to
ensure the sampling pump continues to draw the proportionate (iso-kinetic)
sampling stream through the filter. Since high moisture in the off-gas is a
concern for sampling, the sample lines will be insulated to minimize interference
from condensation, and the unit and filter checked on a routine basis.
Condensate from the off-gas in the stack will also be analyzed for metals; these
data will complement the iso-kinetic sampling to identify contaminants of
concern that may have made it through the off-gas treatment and HEPA
filtration system. These measures, along with the inherent sampler system
checks and baiances, should ensure not only that the sampling device is
working correctly, but also that the stack data are representative.

Action: No additional action required. Data from the iso-kinetic sampling will be
provided in the Campaign 4 report.



9)

Commenting Organization: Ohio EPA Commentor: OFFO

Section #:

7.3 Page #: 7-3 Line #: Code: C

Original Comment #:

Comment:

Response:

Action:

Since the HEPA filter failed TCLP, DOE should implement a plan to isokinetically
sample metals in the off-gas system during Phase I and full-scale operations.

tn addition, since water in the bottom of the filter housing also failed TCLP, DOE

should develop a waste management plan as the possibility exists for the
generation of mixed wastes after Phase Il operations begin.

Phase I, as well as full scale operations, are require to continuously monitor
the off-gas iso-kinetically for radionuclides under 40 CFR Part 61 Subpart H.
In addition, monitoring for RCRA metals in the off-gas during Phase Il is also
planned. (Refer to discussion on iso-kinetic sampling under comment #8).

The presence of free liquids in the filter housing during Campaign ! Was due to
the inability to control moisture in the off-gas. This problem continued through
Campaign 2. Steps to resolve this problem were taken prior to Campaign 4,
included replacing. insulating, and heat tracing a major part of the off-gas lines,
and insulating and heat tracing the filter housing. These measures have been
effective in reducing plugging of the filters due to moisture, and the generation
of free liquids in the filter housing.

All air filters, as well as liquids from the filters that fail the TCLP during Phase
| will be managed as hazardous waste. During Phase Il, the fiiters (and any
associated liquids) will be managed in accordance with the applicable or
relevant and appropriate requirements (ARAR’s) for RCRA waste (if they exhibit
a characteristic}, as well as for radionuclides. A waste management plan will
be developed prior to start up of Phase il for management of waste.

No revision of the Campaign ! Text is required.
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #:

7.3 Page #: 7-3  Line #: Code: C

Original Comment #:

Comment:

Response:

Action:

Since the HEPA fiiter failed TCLP, DOE should implement a plan to isokinetically
sample metals in the off-gas system during Phase Il and full-scale operations.
In addition, since water in the bottom of the filter housing also failed TCLP, DOE
should develop a waste management plan as the possibility exists for the
generation of mixed wastes after Phase !l operations begin.

Phase Il, as well as full scale operations, are require to continuously monitor
the off-gas iso-kinetically for radionuclides under 40 CFR Part 61 Subpart H.
In addition, monitoring for RCRA metais in the off-gas during Phase Il is also
planned. (Refer to discussion on iso-kinetic sampling under comment #8).

The presence of free liquids in the filter housing during Campaign ! Was due to
the inability to control moisture in the off-gas. This problem continued through
Campaign 2. Steps to resolve this problem were taken prior to Campaign 4,
included replacing, insulating, and heat tracing a major part of the off-gas lines,
and insulating.and heat tracing the filter housing. These measures have been
effective in reducing plugging of the filters due to moisture, and the generation
of free liquids in the filter housing.

All air filters, as well as liquids from the filters that fail the TCLP during Phase
I will be managed as hazardous waste. During Phase Il, the filters (and any

. associated liquids) will be managed in accordance with the applicable or

relevant and appropriate requirements (ARAR’s) for RCRA waste (if they exhibit
a characteristic), as well as for radionuclides. A waste management plan will
be developed prior to start up of Phase !l for management of waste.

No revision of the Campaign ! Text is required.
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Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 7.7 Page #: 7-9  Line #: Code: C

Original Comment #:

Comment: Please provide information regarding how the listed probiems and concerns are
being rectified.

Response: The VITPP is a Pilot Plant. The purpose of this facility to test the design and
operation of the equipment and to verify the performance against the design.
The VITPP has been successful in identifying problems with the process and it's,
design. There is an active Lessons Learned program to identify and track any
problems and concerns that arise during the operational testing of the VITPP,
We have been working to replace, re-design and remove equipment and process
that are not meeting the intended use. Prior to the start of Campaign 4 there
has been significant design changes resulting in many field changes that will
help resolve the majority of these problems. Those that we are not able to
resolve in the VITPP Phase | will be included in the VITPP Upgrade and or fuil
scale facility. These "Problems and Concerns” are just that. And will be
resolved satisfactorily prior to any Phase il or radioactive runs in the VITPP.

Action: Lessons Learned Program to identify and track for future design information.

10
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GENERAL COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #:

NA Page #: NA  Line #: NA

Original Comment #: 1

Comment:

Response:

Action:

The document does not discuss the procedures for safety and automatically
shutting down the vitrification pilot plant (VITPP). The document should atso
indicate whether the VITPP melter, process equipment, monitors, and off-gas
system have safety class systems (as defined in U.S. Department of Energy
(DOE) Order 6430.1A) that require a backup system and hardwiring. In
addition, the document should clearly indicate the critical melter functions that
require connection to an uninterruptable power supply.

Per the requirements of DOE Order 5480.23 (Nuclear Safety Anaiysis Reports)
DOE-EM-STD-5502-94 (Hazard Baseline Documentation) and DOE-STD-1027-
92 (Hazard Categorization and Accident Analysis Techniques for Compliance
with DOE Order 5480.23), the VITPP has been categorized as an {ndustrial
Facility for Phase | operations (non-radiological). Safety Class systems,
structures and components potential to exceed Evaluation Guidelines (Hazard
Category 1 and 2 only)do not exist in an industrial Facility. Therefore, the
VITPP contains no equipment that requires backup systems, hardwiring, or
uninterruptable power. For future Phase [l operations (radiological), a
preliminary Hazard Categorization of Hazard Category 3 has been made for the
VITPP, which again is below the inventory for potential to exceed Evaluation
Guideline, and therefore will contain no Safety Class SSC's.

None
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GENERAL COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #:

NA Page #: NA  Line #: NA

Original Comment #: 1

Comment:

Response:

Action:

The document does not discuss the procedures for safety and automatically
shutting down the vitrification pilot plant (VITPP). The document shouid also
indicate whether the VITPP melter, process equipment, monitors, and off-gas
system have safety class systems (as defined in U.S. Department of Energy
(DOE) Order 6430.1A) that require a backup system and hardwiring. In
addition, the document should clearly indicate the critical melter functions that
require connection to an uninterruptable power supply.

Per the requirements of DOE QOrder 5480.23 (Nuclear Safety Analysis Reports)
DOE-EM-STD-5502-94 (Hazard Baseline Documentation) and DOE-STD-1027-
92 (Hazard Categorization and Accident Analysis Techniques for Compliance
with DOE Order 5480.23), the VITPP has been categorized as an Industrial
Facility for Phase | operations (non-radiological). Safety Class systems,
structures and components potential to exceed Evaluation Guidelines (Hazard
Category 1 and 2 only)do not exist in an Industrial Facility. Therefore, the
VITPP contains no equipment that requires backup systems, hardwiring, or
uninterruptable power. For future Phase |l operations (radiological), a
preliminary Hazard Categorization of Hazard Category 3 has been made for the
VITPP, which again is below the inventory for potential to exceed Evaluation
Guideline, and therefore will contain no Safety Class SSC's.

None
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SPECIFIC COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.3 Page #: 1-10 Line #: NA

Original Comment #: 1

Comment: The document states that Campaign 3 may be eliminated from Phase | testing.
The document should state when the decision to eliminate Campaign 3 from
Phase | testing was made and the justification for the decision.

Response: Reference to FEMP Letter No. C:WMTSP(SP):96-0020, "CONTRACT DE-AC24-
920R21972, ELIMINATION OF CAMPAIGN 3, SERIES C GLASS FORMULA
(SILO 3)'FROM THE VITRIFICATION PILOT PLANT, PHASE | TEST PLAN."
addressed to: Ms. Nina Akgunduz, Department of Energy, Fernald Field Office.

The decision to eliminate Campaign 3 is that the objectives were primarily to

test the effects of sulfates and high phosphates. These test objectives have
"been met with the testing of Series D formula (Silos 1, 2, and 3 blend) in

Campaign 2. The test allowed for extended operations with high sulfates and
- phosphates.

Furthermore, in the event vitrification is the ultimate treatment for the contents
of Silo 3, the material would be blended with K-65 material. This blend reduces
the sulfate concentration while providing needed glass formers to the Silo 3

material.
Action: None required
Commenting Organization: U.S. EPA Commentor: Saric .
Section #: 7.0 Page #: " NA Line #: NA .
Original Comment #: 2
Comment: This section discusses environmental sampling and analysis results associated

with VITPP Campaign 1 testing. The information presented in the document
does not clearly indicate the numbers and locations of sampled collected of
each media and does not compare results for each parameter analyzed to
associated regulatory criteria. For example, in Table 7-2, Run 1C, it is unclear
whether the off-gas prefilter for Bank A was analyzed only for toxicity
characteristic leaching procedure (TCLP) chromium or for other TCLP metals as
well. Subsequent VITPP reports should include the information described
above.

Response: Due to the large amounts of data collected during following campaigns, the
report format has been modified to delete detailed data on each environmental
pathway, and include only a summary of the environmental data. Therefore,
Table 7-2, "Summary of Campaign 1 Environmental Data from Air Pathway.
(filters)” will not be included in future reports. The data results in the table were
a partial summary. For example. for the air filter in the particular example, all

13
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eight RCRA metals were analyzed, but only chromium failed the TCLP. Hence,
this number was the only datum reported in the table for this particular sample.
All filters were characterized for all eight RCRA metals; only data that exceeded
the TC regulatory limits were included in the table.

Action: The information requested (number and location of samples, and regulatory
limits) will be included in the final Phase | report, as well as in the reports
following Campaign 1. A figure showing location of the environmental sampling
points will also be inciuded in the report.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 8.3 Page #: 8-2 through 8-4 Line #: NA

Original Comment #: 3 :

Comment: This section discusses the off-gas system. The VITPP testing program needs

: to address the possible formation of ammonia in the off-gas from nitrates in the

feed. Ammonia reacts with nitrogen oxides to form ammonium nitrate, which
can explode under confined and high-temperature conditions. At DOE’s
Savannah River Site (SRS) pilot-scale testing facility, ammonium nitrate was
detected in off-gas system ducts and pipes. To remedy this problem, the full-
scale waste processing facility included a pretreatment unit to reduce nitrate
concentrations in the feed and a scrubber to control off-gas ammonia levels.
Subsequent test campaigns should include provisions for handling nitrates in the
feed and ammonia in the off-gas. '

Response: While the possible formation of ammonium nitrate in the off-gas is a valid issue,
we do not believe it is a concern in our process. Solids buildup at various
points in the off-gas system has been an ongoing problem. Any ammonium
nitrate in this buildup would be at a low concentration and could not possibly
become an explosive hazard at the conditions in the off-gas system.

Action: The next conceptual design for the full scale vitrification facility will include a
high energy scrubber downstream of the quencher to do a much better job of
removing particulate from the off-gas stream. Also, water will be sprayed into
the off-gas line of the quencher to prevent any soluble solids buildup ir that line.
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eight RCRA metals were analyzed, but only chromium failed the TCLP. Hence,
this number was the only datum reported in the table for this particular sample.

All filters were characterized for all eight RCRA metals: only data that exceeded
the TC regulatory limits were included in the table.

The information requested (number and location of samples, and regulatory
limits) will be included in the final Phase | report, as well as in the reports
following Campaign 1.. A figure showing location of the environmental sampling
points will also be included in the report. '

Commenting Organization: U.S. EPA Commentor: Saric

Section #:

8.3 Page #: 8-2 through 8-4 Line #: NA

Original Comment #: 3

Comment:

Response:

Action:

This section discusses the off-gas system. The VITPP testing program needs
to address the possible formation of ammonia in the off-gas from nitrates in the
feed. Ammonia reacts with nitrogen oxides to form ammonium nitrate, which
can explode under confined and high-temperature conditions. At DOE’s
Savannah River Site (SRS) pilot-scale testing facility, ammonium nitrate was
detected in off-gas system ducts and pipes. To remedy this problem, the full-
scale waste processing facility included a pretreatment unit to reduce nitrate
concentrations in the feed and a scrubber to control off-gas ammonia levels.
Subsequent test campaigns should include provisions for handling nitrates in the
feed and ammonia in the off-gas. ‘

While the possible formation of ammonium nitrate in the off-gas is a valid issue,
we do not believe it is a8 concern in our process. Solids buildup at various
points in the off-gas system has been an ongoing problem. Any ammonium
nitrate in this buildup would be at a low concentration and could not possibly
become an explosive hazard at the conditions in the off-gas system.

The next conceptual design for the full scale vitrification facility will include a
high energy scrubber downstream of the quencher to do a much better job of
removing particulate from the off-gas stream. Also, water will be sprayed into
the off-gas line of the quencher to prevent any soluble solids buildup irr that line.

15



. 529

Commenting Organization: U.S. EPA ~ Commentor: Saric

Section #: 8.3 Page #: 8-3 and 8-4 Line #: NA

Original Comment #: 4

Comment: The document states that the off-gas system should be replaced at the earliest
opportunity. As part of the off-gas replacement system, a mechanical cleaning
device should be considered for instailation in the off-gas system and the feed
system to remove particulate matter. Also, a chiller or heater exchanger (as
mentioned in Section 7.7) should be included in the replacement off-gas system
to reduce the moisture content of off-gas entering the d'esiccant tower.

Response: The VITPP Facility Upgrade Evaluation has stated that significant modifications
are required to the existing off-gas system prior to Phase Il testing.

Action: The VITPP Facility Upgrade Evaluation study has stated that design changes

for the changes to the VITPP and full-scale vitrification facility will invoive
design for an appropriate method for keeping the off-gas line between the
melter and quencher clean. The design may include a mechanical cleaning
device. Also, the next conceptual design will probably include an off-gas
chilling system to remove most of the water from the off-gas stream prior to
dehumidification.
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