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Abstract (Continued)

revealed that the waste material in the basins is a source of arsenic contamination i
ground water. This ROD addresses interim remediation of source areas and management of
contaminant migration. The primary contaminants of concern affecting the soil, sludge,
and ground water are organics including pesticides, and metals including arsenic.

The selected Interim Response Action for this interim remedy includes sampling and
relocating tanks from the basin area to an adjacent area to await a final disposition
in the final On-Post ROD; constructing a temporary 360-degree subsurface barrier such
as a slurry wall or sheet pilings around the basins; performing an in-situ
vitrification demonstration test; treating approximately 2,600 cubic yards of soil and
6,400 cubic yards of sludge using in-situ vitrification followed by carbon adsorption
to treat off-gasses; treating the recovered water driven from the sludge during the
vitrification process onsite at the CFRCLA Wastewater Treatment System or by another
—method to be determined during remedial design; and conducting ground water and air
monitoring. The vitrified soil will remain onsite, pending determination of a final
remedial action in the final On-Post ROD. No costs were provided for this remedial

action.

PERFORMANCE STANDARDS OR GQALS: The treatment process will be constructed to provide

99,99% destruction and removal of organics. Treatment standards for effluent from the
off-gas control process and other liquids generated through dewatering of the area are
contained in the ROD for the CERCLA Wastewater Treatment System IRA. Air emissions
from the vitrification process will comply with applicable Clean Air Act emission
standards. - ‘
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10
INTRODUCTION""

The Interim Response Action (IRA) altema;ivu assessment and decision process for the M-1 Settling Basins
at the Rocky Mountain Arsenal (RMA) is being conducted as part of the IRA process for RMA in
accordance with the Federal Faclity Agreement and the Technical Program Plan.

Determinations concerning the implementation of this IRA have been reached through a coansideration of
the objectives of Sections 2.3(a), 22.5, and 22.6 of the Federal Facility Agreemest and by application of the
Decision Flow Chart for Other Contamination Sources [RAs adopted by the Organizations and the State
in the June 7, 1989 Subcommittee meeting (Figuse 1-1).

Alternatives have been reviewed based oa their overall protectiveness of human health and the eaviroament;
compliance to the maximum extent practicable with Applicable or Relevant and Appropriate Requirements
(ARARs); reduction in mobility, toxcty, or volume; short-term and long-term effectiveness;
implementability; and cost-effectiveness. The preferred IRA wll coasist of construction of a temporary 360-
degree subsurface barrier such as a slurry wall or sheet pilings around the M-1 Settling Basins area, and the
treatment of the waste materials in the basins with in situ vitrification.

(XXI41039) (M1-1IRA) (T3/24/90) (RMA)
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20
HISTORY OF THE M-1 SETTLING BASINS

Rocky Mountain Arseaal (RMA) occupies more than 17,000 acres (approximately 27 square miles) in Adams
County, directly northeast of metropolitan Denver, Colorado (Figure 2-1). The property was purchased by
the U.S. government in 1942 for use in World War II to manufacture and assemble chemical warfare
materials, such as mustard and lewisite, and inceadiary munitions. Starting in the 1950s, RMA produced
the nerve agent GB (isopropyl methylphosphonofluoridate) until late 1969. A significant amount of chemical
warfare materials destruction took place during the 1950s and 1960s. Since 1970, RMA has primarily been
involved with the destruction of chemical warfare materials. The last military operations at RMA ended in
the early 1980s. In November 1988, the RMA was reduced to inactive military status reflecting the fact that
the only remaining mission at the Arsenal is contamination cleanup. In addition to these military activities,
major portioas of the plaat facilities were leased to private industries, including Shell Oil Company, for the
- manufacture of various insecticides and herbicides, between 1947 and 1982,

The M-1 Settling Basins are located in the South Plants area, just south of December 7th Avenue along the
northern edge of the northwest quarter of Sectioa 1. The basias and the berms surrouading them, all of
which are aow buried and partially built upoa, occupy an area of approximately 34,500 square feet (Figure
2-2). For the purpose of the alternatives assessment it was estimated that approximately 6,300 cubic yards
of sludge plus 2,600 cubic yards of soil overburdea would be addressed by this IRA.

The M-1 Settling Basins were constructed to treat waste fluids from the lewisite facility. Two basins were
constructed in 1942, and a third basin was coastructed in 1943 when the ;rig'mal two filled with solids. All
three were unlined, and each measured approximately 90 feet wide, 115 feet long, and 7 feet deep. In
addition to the waste {luids from the lewisite disposal facility, the basins may have contained lesser amounts
of waste materials from alleged spills:vith.in the acetylene generation building, the thionyl chloride plant, and
the arsenic trichloride plant, which may have been routed through floor drains and the coanecting piping to
the basins (Ebasco 1987). The basins also reccived a considerable amount of mercuric chloride catalyst,
possibly from a spill (Ebasco 1988).

The liquids discharged into the basins first passed through a set of reactor towers where calcum carbonate
was added, thea through a wood trough into the M-1 Settling Basins where the arsenic precipitated out of
solution. The liquid from the settling basins was decanted through an 18-inch-diameter pipe to the Lime
Settling Basins in Section 36 where final treatment occurred, before being routed to Basin A (Ebasco 1987).

(303410-39) (M1-2IRA) (03/26/90) (RMA)
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The M-1 Settling Basins were backfilled, probably in 1947, and are now covered with soil. Portions of the
basins are covered with structures. These structures will be relocated before implementation of the IRA.

Based on several investigations, the contaminants in the waste material in the M-1- Settling Basins are
primarily arsenic (about 8 percent) and mercury (about 0.5 percent), with the bulk of the material being
oxides or carbonates of calcum. Organochlorine pesticides and other organics have also been found in the
sear-surface soils (Ebasco 1988). The bottoms of the basins appear to be about 7 feet below ground surface,
~ based on as-built drawings and field investigations. The groundwater elevation in the vicinity of the M-1
Settling Basins is approximately 8 feet below ground surface, with some seasonal variation that may bring
the water table into contact with the basin contents during parts of the year. The M-1 Settling Basins are
a source of arsenic contamination to the groundwater (RMA data base and WCC 1989b).

On February 1, 1988, a proposed Coasent Decres was lodged in the case of United States v, Shell Qi
_ Company with the U.S. District Court in Deaver, Colorado. The proposed Coasent Decree was revised after

public commeants were recsived, and a modified proposed Consent Decree was lodged with the Court oa
June 7, 1988. In February 1989, a Federal Facility Agreement was entered into berween five federal
agencies: the U. S. Eavironmental Protection Agency (EPA), the Army, the Department of the Interior, the
Department of Health and Humasn Services, and the Department of Justice, which established procedures
for implementing the Arsenal cleanup program as specified ia the Techaical Program Plan, and incorporated
many provisions of the modified proposed Consent Decree. The Army and Shell Oil Company agreed to
share certain costs of the remediation to be developed and performed under the oversight of the EPA, with
opportunities for participation by the State of Colorado. The long-term remediation is a complex task that
will take several years to complete. The Federal Fadlity Agreemeant specifies 13 Interim Response Actions
(IRAs) determined to be necessary and appropriate. The Remediation of Other Contamination Sources is
one of the 13 IRAs. The M-1 Settling Basins area is one of several sites being addressed by the remediation
of other contamination sources IRA. The action at this site consists of assessment and, as aecessary, the
selection and implementation of ag interim action.

24
(3002-410-9) (M1-LIRA) (2/26/90) (RMA)
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INTERIM RESPONSE ACTION OBJECTIVE

The objective of the Interim Re¢sponse Action (TRA) Alternatives Assessment for the M-1 Settling Basins is
to assess whether immediate action at this site is appropriate and to recommend, if necessary, an IRA
alternative to mitigate the threat of release from the M-1 Settling Basins on an interim basis, pending
determination of the final remedy in the Onpost Record of Dedsion (ROD).

The IRA alternatives have beea evaluated based on the following criteria:

*  Overall protectiveness of human health and the eavironment

*  Compliance with Applicable or Relevant and Appropriate Requirements (ARARS) to the maximum
extent practicable

*  Reduction of mobility, toxicity, or volume

*  Short-term and long-term effectiveness

* lmplemeatability

* Cost
This decision document provides a summary of the alternative technologies considered, a chronology of the
significant events leading to the initiation of the IRA, a summary of the IRA project, and a summary of the
ARARSs (legal and regulatory standards, citeria, or limitations) associated with the program.
As specified in the Federal Facility Agreemeat, this [RA will, by containing and treating a contamination

source, to the maximum extent practicable, be consistent with and contribute to the efficient performance of
the Final Response Action.

31
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40
INTERIM RESPONSE ACTION ALTERNATIVES

This section describes the Interim Response Action (TRA) alternatives developed in the [RA Alternatives
Assessment for the M-1 Settling Basins (WCC 1989a). These alternatives included:

¢ No Action

¢ Moaitoring

« Institutional Controls

¢ Slurry Wall with Cap

e Multilayered Cap

¢ In Situ Vitrification

*  Chemical Fixation with Oasite Storage
e  Chemical Fixation with Offsite Disposal

All of these alternatives were subject to an evaluation ia the I'RA, Alternatives Assessment. The TRA
Alternatives Assessment for the M-1 Settling Basins concludes that there appears to be both a long-term
technical and cost benefit in performing an [RA now since treatmeant after arsenic has spread becomes both
more complex and costly insofar as a larger areca must be addressed.

Following is a description and a brief summary of the evaluation of cach alternative. All of the alternatives
can be designed and implemented to meet Applicable or Relevant and Appropriate Requirements (ARARS)
to the maximum extent practicable. Details of the evaluation can be found in the IRA Alternatives
Assessment for this site (WCC 1989a).

41 NO ACTION

This alternative coasists of taking no action to contaia or treat contaminated soil and sludge at the M-1
Settling Basins. This alternative is not considered protective of buman health and the environment and would
not reduce contaminant mobiliry, toxicty, or volume. This alternative has no short-term impacts, however,
it also has no long-term effectiveness. It could be casily implemeanted at no cost. The no action alternative
would not be inconsistent with any final remedy at the site.

41
(3X410-39) (M1<4JRA) (02/27/30) (RMA)
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42 MONITORING

This alternative consists of conducting upgradient and downgradient groundwater sampling and analysis.
Monitoring would allow continued tracking of contaminant movement, thereby providing additional
information which could be used to continue to evaluate the protection of buman health and the eavironment.
Monitoring would oot reduce contaminant mobility, toxicity, or volume. It would have minimal short-term
impacts on workers during monitoring well installation, which could be mitigated through the use of personal
protective equipment. The long-term cffectiveness of this alternative is limited to its use as an indicator of
future impact at seasitive receptors. It could be easily implemented at a relatively low cost. The moaitoring

alternative would not be inconsistent with any final remedy at the site. Groundwater monitoring would also
be included in all following alternatives.

43 INSTITUTIONAL CONTROLS

This alternative consists of constructing a chain-link feace with controlled access points around the M-1
Settling Basins. In addition, groundwater monitoring would be conducted. The monitoring aspect of this
alternative would allow continued tracking of contaminant movemesnt, thereby providing additional
information which could be used to continue to evaluate the protection of human health and the eavironment.
It would oot reduce contaminant mobility, toxicity, or volume. This alternative would also have minimal
short-term impacts durmg fence construction, which could be mitigated through the use of personal protective
equipment. RMA cwrrently has limited access maintained by physical barriers and security personael,
therefore, additional site restrictions would be of limited effectiveness. These institutional controls would not
be inconsistent with any final remedy at the site, and could be casily implemented at a relatively low cost.

44 SLURRY WALL WITH CAP

This alternative consists of constructing a slurry wall around the M-1 Settling Basins. In addition,
groundwater monitoring would be conducted. The slurry wall would be anchored a minimum of 5 feet into
the Denver Formation, which would provide a relatively impermeable base for the contained area. This
would limit horizontal migration of contamination as a result of alluvial groundwater flow that is periodically
in contact with the M-1 Settling Basins. A multilayered cap would thea be constructed over the M-1 Settling
Basins. For the purposes of this study only, it has been assumed that the cap would coasist of, from the base
upwards, an 18-inch-thick layer of low permeability clay, a flexible membrane liner, a synthetic drainage e,
a geotextile filter fabric, and a 1-foot-thick protective soil layer. The cap would be sloped from the ceater
of the basins to facilitate runoff. The cap would reduce infiltration of predpitation and surface water.

42
(BN341029) (M14IRA) (R2/77/30) (RMA) '
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This alternative is considered protective of human health and the environment, since the waste material is
isolated from the eovironment. Both vertical and horizontal contaminant migration would be greatly
inhibited. However, this alternative does not affect the toxicity of the material and may actually increase the
volume of material that may ultimately require remediation, since some of the containment materials may
come in contact with the sludge. Any minimal short-term impacts to workers or the community could be
addressed through the use of personal protective equipment and engincering coatrols. The long-term
effectiveness of this alternative is limited since this is a containment technology that does not actually remove
or treat the source of contamination. This alternative could be implemented with straightforward construction
techniques at a relatively moderate cost. Containment would be consistent with the final remedy because it
would reduce-potential contaminant migration——

45 MULTILAYERED CAP

This alternative would coasist of constructing a multilayered cap over the M-1 Settling Basins as described
in subsection 4.4. In addition, groundwater monitoring would be conducted. . The cap would inhibit
infiltration of precipitation and surface water. However, a cap would not address the borizontal flow of the
alluvial aquifer through the M-1 Settling Basins, which is probably a more significant migration pathway in
this area than downward migration by infiltration.

This alternative is considered protective of buman bealth and the eavironment. The cap would limit the
downward mobility of the contaminants. However, it would have no effect on the toxcity of the sludge and
may actually increase the volume of contaminated material that would wltimately have to be treated, since
some of the cap materials would come in contact with the sludge. There would be minimal short-term
impacts assodiated with the implementation of this alternative, which can be addressed through the use of
personal protective equipment and engineering controls. Since this is a containment alternative, the long-
term effectiveness is limited This alternative could be implemented with straightforward construction
techniques at a relatively low cost. Containment would be consistent with the final remedy because it would
reduce potential contaminant migration.

45 IN SITU VITRIFICATION

This alternative consists of coastructing a temporary 360-degree subsurface barrier such as a slurry wall or
sheet pilings around the M-1 Settling Basins to temporarily hydraulically isolate the site from the surrounding
aquifer. The soil/sludge in the M-1 Sertling Basins would then be vitrified by introducing an electric current
through a square array of clectrodes set in the sludge. The clectric current raises the temperature of the

udge to approximately 1600 degrees centigrade, forming a melt that subsequeatly cools to an impermeable

43
(X03410-39) (M14RA) (32/27/30) (RMA)
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glass. Any organics in the sludge are either pyrolyzed in the melt, rapidly oxidized at the surface of the melt,
or captured in the offgas treatment system. Most of the mercury and possibly some arsenic would be
vaporized and subsequeatly condensed in the offgas treatment system. The remainder of the arsenic and the
other metals would be incorporated ioto the glass. Air moanitoring would be conducted during
implementation of this alternative. Groundwater monitoring would also be conducted to evaluate the
continued effectiveness of this alternative.

This alternative would be protective of human health and the eavironment. Contaminants would either be
destroyed in the melt process, captured in the offgas treatment system, or permanently incorporated in the
glass. The process significantly reduces the contaminant mobility, toxicty, and volume. There are some
short-term impacts associated with the implementation of the process that can be mitigated through the use
of personal protective equipment during construction and setup, and through proper design of the offgas
treatment system. This alternative provides for long-term cfectiveness because, for those soils and sludges
vitrified, it is a permanent treatment and leaves no untreated waste or toxic and mobile residuals on site.
The technology has gone through treatabilicy testing, which has shown its effectiveness on M-1 Settling Basins
sludge. Implementation of in situ vitrification would require offgas monitoring to ensure the effectiveness
of the air pollution control equipmeat. Due primarily to the significant power requirements to maintain the
melt, the costs for this alternative are relatively high. Implementation of this alternative would be consistent
with and contribute to the efficent performance of the final respoase action by providing significant interim
remediation of a source of contamination.

4.7 CHEMICAL FIXATION WITH OﬂSTTE STORAGE

This alternative consists of excavating the soil and sludge in the M-1 Settling Basins by sections or subareas,
mixing the excavated materials with one or more fixation agents to immobilize the contaminants, testing the
treated portions to easure treatment effectiveness, and placing the treated soil/sludge in an onsite temporary
waste pile. The sequeace would be repeated for successive subareas until the entire area to be chemically
fixed is treated. In addition, groundwater moaitoring would be conducted.

An onsite aboveground temporary waste pile would be constructed to store the chemically fixed materials.
For the purposes of this study, the bottom liner and leachate collection system would consist of, from the base
upward, an 18-inch-thick compacted clay layer, a flexible membrane liner, a synthetic drainage net, and a
geotextile filter fabric. The bottom layer would be sloped at a minimum of 2 percent toward a leachate
collection sump. Once the chemically fixed materials have been placed in the waste pile, a cap would be
constructed to close the temporary waste pile. The cap design would be the same as that used in the
multilayered cap alternative (subsection 4.4). '

(ZX3410-39) (MI<4IRA) (02/27/99) (RMA)
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This alternative is considered to be protective of human health and the environment since the contaminants
would be immobilized by the fixation process. The toxicity of the material would be reduced by the chemical
fixation, however, the volume of material would increase. This alternative provides for long-term effectiveness
because, for the fixed materials, it is a permanent treatment and leaves no untreated waste or toxic and
mobile residuals on site. There would be some short-term impacts assodiated with implementation which
could be addressed through the use of personal protective equipment and engineering controls for odor and
dust. Although fixation technology is well established ar sites with similar wastes, treatability testing would
be required to establish the effectiveness of the technology on the spedific coptaminants at the site. This
alternative could be implemented at moderate cost. Implementation of this alternative would be consistent

with and coatribute to the efficient performance of the final response action by providing interim remediation
of a source of contamination.

43 CHEMICAL FIXATION WITH OFFSITE DISPOSAL

This alternative would consist of excavating the sludge and soil in the M-1 Settling Basins and chemically
fixing the materials in the same manner described in subsection 4.7. The chemically fixed materials would
thea be transported t0 an offsite hazardous waste landfill for disposal. 1a addition, groundwater monitoring
would be conducted to evaluate the continued effectiveness of this alternative.

This alternative is considered to be protective of buman health and the environment since the contaminants
would be immobilized by the fixation process. The toxicity of the material would be reduced by the chemical
fixation, bowever, the volume of material would increase. This alternative provides for long-term effectiveness
because, for the materials fixed, it is a permanent treatment and leaves 0o untreated waste or toxic and
mobile residuals on site. There would be some short-term impacts assodated with implementatiog which
could be addressed through the use of personal protective equipmeat and engineering controls for odor and
dust. Although fixation technology is well established at sites with similar wastes, treatability testing would
be required to establish the effectiveness of the techaology on the specific contaminants at the site. The costs
associated with this technology are relatively high, primarily ‘due to offsite transportation and disposal.
Implementation of this alternative would be coasistent with and contribute to the effideat performance of
the final response action by providing interim remediation of a source of contamination.

49 CONCLUSIONS

In situ vitrification is the preferred alternative. A treatment is preferable to a containment alternative at this
site because the source volume is known, the waste characteristics are well-defined, there are high
ncentrations of contaminants, and because the site is 2 groundwater contamination source. The advantages

45
(WII410) (M14RA) (R/T7/30) (RMA)
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of in situ vitrification are that the metals are cither immobilized or captured and that any Otgamc
contaminants are destroyed, thereby reducing the mobility, toxicity, and volume of the material. In situ
vitrification will effectively prevent future poteatial contaminant migration from the M-1 Settling Basins.
Therefore, implementation of this action now will yield a technical beaefit and possibly a cost benefit, and
will be consistent with and contribute to the efficient performance of the final response action. In addition,
data resulting from implementation of ia situ vitrification at this site is beneficial because it will contribute
to the alternatives assessment for the Feasibility Study.

Although the containment alternatives are less costly in the short-term, the treatment costs during any
subsequent final remediation would increase due to the increased volume of material, which would thea

—include the containment construction materials. Chemical fixation with onsite storage-is a less expensive
reatment technology, but again, the chemically fixed materials, as well as the waste pile construction
materials, may need to be moved during the final remedy. Chemical fixatioa with offsite disposal is as costly
as the in situ vitrification, but it does oot bave the advantage of actually destroying the organic contaminants,
it could result in some short-term impacts during initial excavation activities, and there is some poteatial for
transportation risks.
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50
CHRONOLOGY OF EVENTS

The significant eveats leading to the proposed decision to remediate soils in the M-1 Settling Basins as
described in Section 6.0 of this report are presented below.

—Date Event

June 1987 State of Colorado, Shell Oﬂ.Company EPA, and the Army develop and agree,
in 2 June 1987 report to the Court, to a prospective hot spot list which
identifies candidate Interim Response Actions (TRAs) to be conducted. The
bot spot list consists of five areas (the Section 36 Trenches, the Section 36
Lime Pits, the M-1 Settling Basias, the Motor Pool Area, and the Railroad
Housing Track in the Rail Classification Yard) referred to as Other
Contamination Sources in the proposed Consent Decree (Section 9.1,
paragraph |), and in the Federal Faalicy Agreement, paragraph 22.1 (I).

January 31, 1989 The Army instructs Woodward-Clyde Consultants (WCC) to develop plans
for interim action investigation work in response to the hot spot list. Iaterim
action investigation work includes the M-1 Setding Basins.

Apri 13, 1989 A draft final Task Plan, including the work for the M-1 Settling Basins, is
submitted by the Army to the Organizatioas and the State for commeat.

~ April 17, 1989 Field investigations begin for the other contamination sources IRA. Work
includes investigation of the contaminant source(s) within the M-1 Settling
Basins.
June 29, 1989 A final Task Plan is issued by the Army with comments incorporated.
September 7, 1989 Draft Final Alternatives Assessment of Interim Response Actions for other

Contamination Sources - M-1 Settling Basins and draft ARARS are distributed
by the Army to the Organizations and the State for commeant.

cptember 11, 1989 Field investigation completed.
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November 27, 1989

November 27, 1989

November 27, 1989

December 7, 1989

February 28, 1990

March 28, 1990
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Draft Final Results of Field and Laboratory Iavestigations Conducted for the
Remediation of Otber Contamination Sources Interim Response Action is

distributed by the Army to the Organizations and the State.

Final Alternatives Assessment of Interim Response Actions for Other
Contamination Sources - M-1 Settling Basins, is distributed by the Army to
the Organizations and the State with comments incorporated.

Proposed Decision Document for the Interim Response Action at the M-1
Settling Basins at the Rocky Mountain Arsenal is distributed-by the Army-to———
the Organizations and the State for commeat.

Public meeting on the Proposed Dedsion Document for the Interim Respoase
Action at the M-1 Settling Basias at the Rocky Mountain Arsenal.

Draft Final Dedsion Document for the Interim Response Action at the M-
1 Settling Basins at the Rocky Mountain Arsenal is distributed by the Army
to the Organizations and the State with commeants incorporated.

The Dedsion Document for the Interim Response Action at the M-1 Settling

Basins at the Rocky Mountain Arsenal is finalized and distributed by the Army
to the Organizations and the State.

52



Woodward:Clyde Consultants

6.0
SUMMARY OF THE INTERIM RESPONSE ACTION

Performing in situ vitrification at the M-1 Settling Basins is the chosena alternative. This is a technically
feasible alternative that destroys the organic contaminants and permanently immobilizes or captures the
metals present in the M-1 Settling Basins. This alternative provides for long-term cffectiveness because, for
the soils and sludges vitrified, it is a permanent treatment and leaves so untreated waste or toxic and mobile
residuals oa site.

Prior to conducting the in situ vitrification operations, several tanks currently situated over the M-1 Settling
Basins will be relocated to an adjacent area of the South Plants to await a demolition and disposal
determination in the final Onpost Record of Deasion (ROD). Sampling of the tanks may be required prior
to their relocation for health and safety reasons. The method and quantity of sampling will be determined
during the design of this IRA.

A temporary 360-degree subsurface barrier, such as a slurry wall or sheet pilings, will be constructed around
the M-1 Settling Basias and keyed -into the Deaver Formation. This will provide a temporary barmer to
hydraulically isolate the material in the basins {rom the surrounding aquifer during the in situ vitrification
process. An in situ vitrification demonstration test will thea be performed on site.

Following completion of the demoanstration test, the sludge will thea be witrified in stages by introducing an
electric current through a square array of electrodes (approximately 20 feet by 20 feet square) set in the
sludge.. The electric current will raise the temperature of the sludge and surrounding soil to approximately
" 1600 degrees centigrade, forming a melt that subsequently cools to form an impermeable glass. Any organics
in the sludge are cither pyrolyzed in the meit or captured in the offgas treatment system. Most of the arsenic
and the heavy metals will be incorporated into the glass. Most of the mercury and some of the arseaic will
be vaporized and subsequently condeased in the offgas treatmeat system. The vitrification will be performed
to a depth at least to the bottom of the basins. If the groundwater table is below the bottom of the basins,
the meit may extend to 2 maximum depth equal to the groundwater table elevation. The cxact depth will be
determined during the design and impicmentation of this IRA.

The vitrification process will be conducted under a hood that will be operated under vacuum conditions and
be designed with redundancy to prevent any releases of the offgas to the atmosphere. The offgas control
system will cool, scrub, and filter the vapors collected from the offgassing melt.
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Assuming this process drives off the water fraction of the sludge, condensed water, will be recovered. The
condensate will have elevated concentrations of arsenic and mercury, as well as an alkaline pH. This will
require treatment to reduce arsenic and mercury levels to acceptable discharge limits. Mercury may be in
a recoverable form. Actual wastewater treatment will be determined during design and may be performed
at the CERCLA Wastewater Treatment System.

Noncondensed gases will be absorbed in a packed scrubber column. As a final step in the air pollution
control sequence, the exhaust gases will pass through an activated carbon absorber prior to venting to the
atmosphere.

Air monitoring will be conducted during implementation of this aiternative. A groundwater monitoring
program will also be implemented to evaluate the continued cffectiveness of this alternative.

6.1 HEALTH & SAFETY PLAN

A Health & Safery Plan has been developed for the preveation of occupational isjuries and illnesses during
field activities at RMA. This plan addresses bealth and safety requirements of contractors and their
authorized subcontractors. Compliance with this plan will be compulsory, and the contractors will be
responsible for self-eaforcement and compliance with this plan. The Health & Safety Plan was developed
taking into consideration known hazards as well as poteatial risks. Comprehensive environmental monitoring
and site-specific personal protection are combined in an effort to best protect workers.

A site-specific Health & Safety Plan for work to be performed on the M-1 Settling Basins during
implementation of this [RA will be developed.
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. 70
INTERIM RESPONSE ACTION PROCESS

1 The scope of the IRA is described in the June 5, 1987 report to the Court of the United States (the
Army and EPA), Shell, and the State io unmmm A similar description is included
in the proposed Conseat Decree, paragraph 9.1 (1), and the Federal Facility Agreement (FFA),
Paragraph 22.1 (). :

2. The Organizations and DOl shall bave the opportuxity to participate, at (ae RMA Committee level, in
the identification and selection of Applicable or Relevant and Appropriate Requirements (ARARs) that
may be applicable to IRAs.

3.  Thbe Army issues the proposed Decision Document for the IRA for the interim remediation of other
contamination sources, M-1 Settling Basins, for a 30-day public comment period. During the 30-day
comment period, the Army will hold oge public meeting addressing the [RA decision. The proposed
Decision Document is supported by aa administrative record.

4. Promptly after the close of the comment period, the Army shall transmic to the other Organizations,

Department of Interior (DOI), and the State, a Draft Final IRA Decision Document for the remediation
of other contamination sources, M-1 Settling Basins.

Documeant.
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7. The IRA Decision Document for the remediation activity at the M-1 Settling Basins will be subject to
judidial review in accordance with Section XXXIX of the Federal Facility Agreement except where such
review is barred by Sections 113 and 121 of the Comprehensive Environmeatal Response, Compensation
and Liability Act of 1980 (CERCLA), as amended, 42 U.S.C. Sections 6913 and 9621.

8. Following issuance of the final IRA Decision Document, the Army shall be the lead party responsible
* for designing and implementing the IRA in conformance with the Decision Document. The Army shall
issue a draft IRA Implementation Document to the DOI, the State, and the other Organizations for
review and comment. The draft Implementation Document shall include final drawings and

specifications, final design analysis, a-cost estimate, and IRA deadlines for implementation of the IRA.

9. If any Organization (including the State) or the DOI believes that the IRA is being designed or
implemented in a manner that will not meet the objectives for the IRA set forth in the Final IRA
Decision Document, or is otherwise not being properly implemented, it may so advise the others and
shall recommend bow the IRA should be properly designed or implemented. Any Organization
(including the State, if it bas agreed to be bound by the process of Dispute Resolution, as required by
the FFA, or the DOI! under the ci:cums;anccs defined in the FFA) may invoke Dispute Resolution to
resolve the disagreement.

10. As Lead Party for the design and implementation of this IRA, the Army will issue the final

Implementation Document, as described above, and will be responsible for implementing the IRA in

accordance with the IRA Implementation Document.
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8.0
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR THE REMEDIATION OF OTHER CONTAMINATION SOURCES-
M-1 SETTLING BASINS INTERIM RESPONSE ACTION

g1 INTRODUCTION

These Applicable or Relevant and Appropriate Requirements (ARARs) address the M-1 Settling Basins,
a speaific area identified for remediation prior to the issuance of a Record of Decision (ROD) for the
Onpost Operable Uit of the Rocky Mountain Arsenal The action described in this document is interim,
subjeat to further remediation as identified in the Oupost ROD.

82 AMBIENT OR CHEMICAL-SPECTFIC ARARS

Ambient or chemical-speaific requirements set concentration limits or ranges in various eavironmeantal media
for specific bazardous substances, pollutasts, or coptaminants. Such ARARs citber set protective cleanup
levels for the chemicals of concern in the designated media or indicate an appropriate level of discharge

based oa technological considerations.

The objectives of this IRA are discussed in the Final Assessment Document and Final Dedsion Documeat. .
This [RA will be implemeated prior (0 the final remediation to be undertakea in the context of the QOunpost
Operable Unit ROD. The media of concern here are the air emissions from the system hood, the liquid
effluent remaining after completion of the off-gas control process (see Section 6.0), any liquid generated
through dewatering of the area, and the soils which will be subject to the vitrification process. However, 00
ambient or chemical-specific ARARSs were ideatified concerning levels of contaminants for soils which have
been vitrified. Section 8.4 discusses action-specific ARARs for the vitrified mass that remains after
treatment. The liquid effluent and any other liquids generated are to be treated by the CERCLA
Wastewater Treatment System under development at the Arsenal and treatment standards for liquids treated
by that system are contained in the Final Dedsion Document for that [RA. These standards do not become
final until the completion of the decision document process for that IRA, which is curreatly underway. The

selected alternative does oot include a groundwater treatment system.

82.1 Air Emissions

The treatment system will result in air emissions, which result from the treatment process. These emissions
will be contained during the treatment process, be subject to treatment themselves and then be released to
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the atmosphere after treatment. The standards ideatified below address the emissions from the emissions
control system which will operate as part of this [RA treatment system.

The standards contained at 40 CFR Part 50 were reviewed and determined to be acither applicable nor
relevant and appropriate to apply in the context of this [RA. These standards apply to Air Quality Control
Regions, large air masses which are markedly dissimilar from the area that may be affected by the operation
of an off-gas cootrol system which is intended to be used for treatment by this IRA system. The specific
compounds addressed by these standards, sulfur oxides, carbon monoxide, ozone, nitrogea oxide and lead
are not anticipated to be contained in significant amounts in any potential air emissions. These standards
are defined in terms of measurements in large air masses and not generally applied to specific emissions
sources, such as smokestacks and automobile tailpipes, but to the AQCR as a whole, so are not considered
relevant and appropriate to apply to the type of emission source which is intended to be utilized in the
context of this [RA. Other spedific standards have been identified as being appropriate to apply to this IRA
reatment system and are identified below.

The standards contained at 40 CFR Parts 60 and 61 were reviewed and determined not to be applicable to
operations conducted as part of the treatment by this [RA system. These standards apply to specific sources
of the listed pollutahts. For example, Subpart E of 40 CFR Part 61 applies to sources which process mercury
ore to recover mercury and other specific processes and the arsenic provisions of Subparts O and P of this
part apply to very specific plants, smelters or {aclities. Since the operations coantemplated by this IRA
reatment system are extremely dissimilar from the processes identified above as described in 40 CFR Part
61, these standards were also not considered to be relevant and appropriate to apply to this [RA treatment
system. However, Subpart N of Part 61 applies to glass melting furnaces which use commerdial arsenic as
raw material. The treatment system contemplated by this [RA is aeither a glass melting furnace nor uses
commercial arsenic as raw material, making this subpart not applicable. The vitrification process does result
in the creation of a glass-like material in the ground and there is a significant amount of arseaic in the soil
which will undergo vitrification. These considerations lead to the determination that the arsenic emissions
from the vitrification process should be subject to the emissions limitations contained in 40 CFR § 61.162(b)
(2) and this section is considered relevant and appropriate to apply to this [RA. Accordingly, arsenic
emissions will be conveyed to a control device and reduced by at least 85%. Specific moaitoring and control
devices to be utilized will be developed during the design and implementation process, as more information
and test data is available.

The Army has identified the standard contained in § CCR 1007-3; regulation 8, as relevant and appropriate
to apply to mercury emissions from the treatmeat system and as more stringent than comparable federal
requirements. This regulation is not applicable since the IRA treatment system will not use mercury, as
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defined by the regulation. Mercury emissions will sot exceed 2300 grams/five pounds per day, consistent
with this requirement.

The Army has identified the standard for particulate emissions contained in 40 CFR § 264.343 as relevant”
and appropriate to apply to this [RA treatment system. This requirement is not applicable since it applies
to incinerators, which are different from the treatment system to be installed as part of this [RA. However,
the parﬁculatc emission standard is considered relevant and appropriate to apply to this IRA treatment
system. Accordingly, particulate emissioas from the treatment system will be limited to 0.08 grains per dry
standard cubic foot. : '

The Army intends to develop performance standards for the system hood during the design and
implementation phase of this IRA when more data is available concerning the spedific equipment which is
to be utilized for this IRA. The Army will coordinate this action with the other Organizations and the State.

Otber standards for total organic destruction effidency and opacity are discussed in section 8.4, action-
speaific ARARs.

83 LOCATION-SPECTFIC ARARS

Location-specific requirements set restrictions oa activities, depeading on the characteristics of the site or
the immediate eavironment, and function like action-specific requirements. Alternative remedial actions
may be restricted or precluded, depending on the location or characteristic of the site and the requirements
that apply to it. '

Paragraph 442 of the Federal Fadility Agreement provides that “wildlife habitat(s) shall be preserved and
managed as necessary to protect endangered spedies of wildlife to the extent required by the Endangered
Species Act (16 US.C. 1531 gf seg.), migratory birds to the extent required by the Migratory Bird Treaty
Act (16 US.C. 703 gt scq.), and bald cagles to the extent required by the Bald Eagle Protection Act, 16
US.C. 688 gt s2q.° ‘

While this provision is not an ARAR, the starutory requirements themselves are ARARS, applicable to this

IRA and will be complied with. Based on where this treatment system is likely to be located the Army

believes that this IRA will have no adverse impact on any cadangered species or migratory birds or on the

protection of wildlife habitats. Coordination will be maintained with the U.S. Fish and Wildlife Service to
nsure that 0o such adverse impact arises from implementation of this TRA.
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The Army considers relevant and appropriate and will comply with 40 CFR 6302(a) and (b) concerning the
location of this treatment system, avoiding the construction of such system in a manner the would have an
adverse impact oan wetlands or be within a flood plain.

The regulations at 40 CFR 230 were reviewed and determined not to be applicable within the context of this
IRA because no discharge of dredged or fill material into waters of the United States is contemplated.
Because these regulations address oaly the disposal of such materials into the waters of the Unaited States,
which is not contemplated, they are not considered to be relevant and appropriate to apply in the context
of this [IRA.

The regulations at 33 CFR 320-330 were reviewed and determined to be neither applicable nor relevant and
appropriate because they address actions affecting the waters of the United States. No such actions are
contemplated within the context of this IRA.

84 ACTION-SPECIFIC ARARS

8.4.1 Description

Performance, design, or other action-specific requiremeants set controls or restrictions on activities related
to the management of hazardous substances, pollutants, or contaminants. These action-specific requirements
may specify particular performance levels, actions, or technologies as well as specific levels (or a methodology
for setting spedfic levels) for discharged or residual chemicals.

8.4.2 Copstruction of Treatment System

8.42.1 Air Emissions

The construction of an in-situ vitrification system does not iavolve significant excavation in the area on the
M-1 Basins, providing very little potential for the geaeration of air emissions during construction. On the
remote possibility that there may be air emissions during the course of the construction of this treatment
system, the Army has reviewed all potential ambient or chemical-spedific air emission requirements. As a .
result of this review, the Army found that there are, at present, no National or State ambient air quality
standards currently applicable or relevant and appropriate to any of the volatile or semivolatiles chemicals
in the ground water found in the area in which construction is contemplated.
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In the context of this IRA, there is only a very remote chance of any release of volatiles or semivolatiles and,
even if such a release did occur, it would only be intermittent and of very brief duration (because the activity
that produced the release would be stopped and modified appropriately if a significant air emission, based
upon specific standards contained ia the Health and Safety Plan, was detected by the contractor’s air
monitoring specialist). The Army has significant experience with the construction of slurry walls, extraction
and reinjection wells, which involve greater excavation than the construction of the treatment system
contemplated by this IRA, and bas oot experienced any problems from air emissions during construction of
such facilities. The site-specific Health and Safety Plan will adequately address these concerns. This plan
to be developed for use in the TRA will detail operational modifications to be implemented in the event
monitoring detects specific levels of such emissions. ‘

The National Emissions Standards for Hazardous Air Pollutants (NESHAPS) were evaluated to determined
whether they were applicable or relevant and appropriate to apply in the context of construction of this TRA.
These standards were oot considered applicable because they apply to stationary sources of these pollutants,
pot 1o construction activity. These standards were ot considered relevant and appropriate because they were
developed for manufacturing processes, which are significanty dissimilar to the short-term construction
activity contemplated by this IRA.

The provisions of 40 CFR 50.6 will be considered relevant and appropnate. This standard is sot applicable
because it addresses Alr Quality Coatrol Regions, which are areas significantly larger than and different from
the area of concern in this IRA. Pursuant to this regulation, there will be no particulate matter transported
by air from the site that is 1o excess of S0 micrograms pes cubic meter (annual geometric mean) and the
standard of 150 micrograms pef cubic meter as a maximum 24-hour conceatration will not be exceeded more

than once per year.
8.422 Worker Protection

The provisions of 29 CFR 1901.120 are applicable to workers at the site because these provisions specifically
address hazardous substance response operations under CERCLA. It should be noted that these activities
are preseatly governed by the interim rule found at 29 CFR 1910.120 but that by the time [RA activity
commcnczsathesite.t.hcﬁmlnﬂe foundn54FR9294(Maxda6.1989)wiﬂbe operaive.(‘l'hcﬁnalnde
becomes effective on March 6, 1990.)
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8423 General Construction Adtivities

The following performance, design, or other action-specific State ARARS have been preliminarily identified
by the Army as applicable to this portion of the [RA and more stringent than any applicable or relevant and
appropriate federal standard, requirement, criterion, or limitation:

¢ Colorado Air Pollution Control Commission chﬂaﬁon No. 1, 5 CCR 1001-3, Part a1D)(2)(b),
Construction Activities: '

2 Applicability - Attainment and Nonattainment Arcas

b.  General Requirement - Any owner or operator engaged in clearing or leveling of land or
owner or operator of land that has been deared of greater than one (1) acre in
aonattainment areas for which fugitive particulate emissions will be emitted shall be required
to use all available and practical methods which are technologically feasible and economically
reasonable in order to minimize such emissioas, in accordance with the requirements of
Section III.D. of this rcgulatio-n. 4 '

¢  Applicable Emission Limitation Guideline - Both the 20% opadity and the no off-property |
transport emission limitation guidelines shall apply to construction activities; except that with
fespect to sources or activities associated with construction for which there are separate
requiremeants set forth in this regulation, the emission limitation guidelines there specified
as applicable to such sources and activities shall be evaluated for compliance with the
requirements of Section OI.D. of this regulation. (Cross Refereace: Subsections e. and f.
of Section I1.D.2 of this regulation).

d  Cosotrol Measures and Operating Procedures - Control Measures or operational procedures
to be employed may include but are not Becessarily limited to planting vegetation cover,
providing synthetic cover, watering, chemical stabilization, furrows, compacting, minimizing
disturbed area in the winter, wind breaks, and other methods or techniques.

- ¢ Colorado Ambieat Air Quality Standards, 5§ CCR 1001-14, Air Quality Regulation A, Diesel-
Powered Vehicle Emission Standards for Visible Pollutants:

2. No person shall emit or cause to be emirted into the atmosphere from any diesel-powered
vehicle any air contaminant, for a period greater than 10 consecutive seconds, which is of
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such a shade or deasity as to obscure an observer’s vision to a degree in excess of 405
opacity, with the exception of Subpart B below.

b.  No person shall emit or cause to be emitted into the atmosphere from any naturally aspirated
diesel-powered vehicle of over 8,500 Ibs gross vehicle weight rating operated above 7,000 feet
(mean sea level), any air contaminant for a period of 10 consecutive seconds, which is of a
shade or deasity as to obscure an observer’s vision to a degree in excess of 50% opadity.

¢  Diesel-powered vehicles exceeding these requirements shall be exempt for a period of 10
minutes, if the emissions are a direct result of a cold engine start-up and provided the vehicle
is in a stationary position. '

d.  This standard shall apply to motor vehicles intended, designed, and manufactured primarily
for use in carrying passengers or cargo oa roads, streets, and highways.

*  Colorado Noise Abatement Statute, C.R.S. Section 25-12-103:

a.  Each activity to which this article is applicable shall be conducted is 2 manner so that any
noise produced is not objectionable due to intermittence, beat frequency, or shrillness.

Sound levels of noise radiating from a property line at a distance of tweaty-five feet or more
there from in excess of the db(A) established for the following time periods and zones shall
constitute prima face evideace that such noise is a public nuisance:

7:00 am: to 700 p.m. to
Residential 55 d(A) 50 di(A)
Commeraal 60 db(A) 55 db(A)
Light Industrial 70 db(A) 6S db(A)
Industrial 80 db(A) 75 d(A)

b. ln!hchoursbemecn7:Mm.andthenen?:mp.m,thcnoisclcwkpeminedin.
subsection (1) oflhhseaionmaybeinaca.sedbytcndb(A) for a period of not to exceed
fifteen minutes in any one-hour period.

¢  Periodic, impulsive, or shrill noises shall be considered a public nuisance whea such noises
are at a sound level of five db(A) less than those listed in Subpart (a) of this section.
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d. Construcu'on.projecu shall be subject to the maximum permissible noise levels specified for
industrial zones for the period within which coastruction is to be completed pursuant to any
applicable construction permit issued by proper authority or, if no time limitation is imposed,
for a reasonable period of time for completion of the project.

e. For the purpose of this article, measurements with sound level meters shall be made when
the wind veloaty at the time and place of such measurement is aot more than five miles per
bour.

f In all sound level measurements, consideration shall be givea to the effect of the ambient
noise level created by the encompassing noise of the eavironment from all sources at the time
and place of such sound level measurements.

In substantive fulfillmeat of Colorado Air Pollution Coatrol Commission Regulation No. 1, this [RA will
cmploy the specfied methods {or minimizing emission from fuel burning equipment and construction
activities. [n substantive fulfillment of Colorado’s Diesel-Powered Vehicle Emission Standards, no diesel
motor vehicles assodated with the construction shall be operated in manner that will produce emissions in
excess of those spedified in these standards.

The noise levels pertineat for construction activity provided in C.R.S. Section 25 12-103 will be attained in
accordance with this applicable Colorado statute.

8424 Wetlands Implications

Through estimation of the general area where any system would be located, the Army does oot believe that
any wetlands could be adversely affected. However, until a final design is selected and a final siting dedision
made, it cannot be definitively determined that no impact on wetlands will occur. If the final site selection
and/or design results in an impact on wetlands, the Army will review the regulatory provisions concerning
wetlands impact and other appropriate guidance, and will proczed in a manner consistent with those
provisions. Coordination will be maintained with the U.S. Fish and Wildlife Service concerning any poteatial
mmpacts on wetlands.
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8425 Lagd Di | Restricti { R  of Sail and Debri

There are no action-specific ARARS that pertain to the excavation of soil during the construction of this
treatment system which can be specifically identified at this time. In any event, very little such activity is
contemplated by this IRA.

EPA is currently developing guidance concerning the Land Disposal Restrictions (LDR). While guidance
is limited, the Army has not, at this time, made a determination that any matenials subjt;,a to LDR will be
present in the influent treated or soil removed by this IRA. More listings are scheduled to be completed
prior to the implementation of this [RA and the Army will review these as they are released. If it is
determined that a restricted disposal waste is present, the Army will act in 2 manger consistent with EPA
guidance then in effect for the masagement of such within the context of CERCLA actions.

Soil removal from the area will be performed in accordagce with the procedures set forth in the Task No.
32 Technical Plan, Sampling Waste Haadling (November 1987), and EPA's July 12, 1985, memorandum
regarding "EPA Region VIII Procedure for H;nd.liﬁg of Materials from Drilling, Treach Excavatioa and
Decontamination during CERCLA RI/FS Operations at the Rocky Mountain Arsenal® While aot aa
ARAR, EPA's July 12, 1985 guidance memorandum applies to this action as a TBC. Soils g‘éncratcd by
excavation during the course of this IRA, either at surface or subsurface, may be returned to the location
from which they originated (i.c., last out, first in). Aany materials remaining after completion of backfilling
that are suspected of being contaminated (based on field screening techniques) will be properly stored,
sampled, analyzed, and ultimately disposed as CERCLA hazardous wastes, as appropriate.

Hazardous waste resulting from construction activities will be managed in accordance with substantive
Resource Conservation and Recovery Act (RCRA) provisions. These substantive provisidm include but are
oot limited to: 40 CFR Part 262 (Subpart C, Pre-Transport Requirements), 40 CFR part 263 (Transporter
Standards), 40 CFR Part 264 (Subpart L, Container Storage and Subpart L, Waste Piles) and any more
stringent substantive provisions of comparable state regulations contained in 6 CCR 1007-3. The specific
substantive standards applied will be determined by the factual drcumstances of the accumulation, storage
or disposal techniques actually applied to any such material.

As part of this [RA, some structures and remains of structures will be removed, resulting in debris. The
Army will analyze this material to determine whether it is hazardous or subject to any restrictions concerning
disposal. In managing and disposing of this material, the Army will act consistent with the EPA guidance
thea in cffect concerning such.material generated on CERCLA sites. Material determined to be hazardous
will be managed and disposed of as discussed above.

&9
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8.4.2.6 Qperation of Treatment Svstem

As described in Section 6.0 of this document, the proposed treatmeat system will provide significant air
pollution controls including a packed scrubber column and activated carbon adsorber.

The Army has identified the requirements of 40 CFR § 264343 concerning the removal of organics as
relevant and appropriate to apply as a performance standard for this [RA system. This requirement is not
applicable because it spedfically applies only to incinerators. In substantive fulfillment of this requirement,
the TRA treaument system will be constructed to provide 99.99% destruction and removal of organics, as
calculated from the total in the soil before treatmeat through the veating of treated air to the atmosphere.
The complete process will be designed to attain this requirement.

The regulations contained in 40 CFR Parts 60 and 61, and the comparable State regulations were reviewed
to determine whether any action-specific requirements were cither applicable or relevant and appropriate
to apply to this [RA treatment system. Chemical-specific determinations are discussed in Section 8.2, above.
_The processes discussed in those regulations were not considered sufficiently similar to the In Situ
Vitrification process to make any action-specific provision relevant and appropriate to apply to this [RA.
For example, Subparts F, I, Na and OOO of Part 61 were recommended for review by EPA in their
commeants on the Proposed Decision Document. These Subparts were reviewed and found to address very
specific processes and to contain varying standards, indicating that the standards were developed specifically
for the processes ideatified and were not appropriate to apply to other processes which are not extremely
similar to the identified process. The primary focus of these provisions is on particulate emissions and
opacity. The Army has ideatified a particulate emission standard for this [RA of 0.08 grams per dry standard
cubic foot based on the incineration standard, as noted in Section 82, above. The Army coasiders the
opaaity standard contained in Colorado Air Pollutioa Control Regulation No. 1, Section II, as relevant and
appropriate to apply to this IRA. Accordingly, the emissions {rom this [RA treatment system will not exceed
20% opacity.

82:4.7 Management of Vitrified Soil

The vitrified soil will remain, pending determination of final remedial action in the ROD for the On Post
Operable Unit. During this period, the exteasive Endangerment Assessment and Feasibility Study processes
underway for the On Post Operable Unit will be used to evaluate the need for and type of further action
appropriate for the vitrified soil. These processes will address most of the matters contained in 40 CFR Part
264..Subpan X. The Army will comply with the substantive requiremeats of 40 CFR § § 264.15, 26433,
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(TW410-39) (M1-4IRA) (%2/27/90)



Woodward-Clyde Consultants

264.75 and 264.77 during the period of management of the vitrified soil while final remedial action is
undergoing development.

The Army will comply with the substantive requirements of 40 CFR § 264.97 in conducting groundwater
moritoring in the arca of the M-1 Settling Basins in order to monitor the effectiveness of the wmﬁcanon
process and determine any impacts on area groundwater from the vitrified mass.

8.4.2.8 Sail Treatment and Disposal

These proposed remedial actions do not include the possibility for oasite-or offsite disposal of sotls;-debris—
or contaminated material excavated pursuant to this IRA, except those that may be generated from the
construction activities discussed above.

85 COMPLIANCE WITH THE OTHER ENVIRONMENTAL LAWS

As is evident from the various portioas of this document, this [RA was prepared in substantive compliance
with 40 CFR 1502.16 (the regulations implementing the National Eavironmental Policy Act of 1969).

811
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9.0
SCHEDULE-

The Draft Implementation Document is scheduled for completion on 28 December 1990. The construction
schedule will be contained in the Draft Implementation Documeat for this Interim Response Action (TRA).
This milestone bas been developed based upoa the Final Assessment Document and the assumption that no
dispute resolution will occur. If events that necessitate a schedule change or extension occur, the change will
be incorporated in accordance with the Federal Faclity Agreement.

: 91
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The Federal Facility Agreement states that all Interim Response Actioas (TRAs) shall *to the maximum extent
practicable, be coansistent with and contribute to the efficent performance of Final Response Actions®
(paragraph 22.9).

The alternatives assessment riteria (WCC 1989) were used to evaluate the alternatives. The selected
alternative, by providing significant interim remediation of a source of contamination, will be coasistent with
any Final Response Action. 4

10-1
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UNTED STATES ENVIRONMENTAL PROTECTION AGENCY . A e

. REGION VI
I, |
\, 999 18th STREET - SUITE 500
DENVER, COLORADO 80202-2405
Ref: 8HWM-SR DEC & 7 1683

. Mr. Donald L. Campbell
Office of the Program Manager
Rocky Mountain Arsenal
ATTN: AMXRM-PM
Commerce City, Colorado 80022-2180

Re: Rocky Mountain Arsenal (RMA)
Proposed Decision Document for
the Interim Response Action at
the M-1 Settling Basins, November
1989.

Dear Mr. Campbell:

Wae have reviewed the above referenced report and have the
enclosed comments. We have saeveral major concerns with the
etatus of this IRA. These include, but are not limited to: the
mmmd to carefully evaluate the potaential of dewvatering as a cost-
eTTective approach to assist the implementation of the in-situ
vitrification process; the depth to which the process will reach;
the selection of air ARARs; the need for a risk analysis on any
emissions frcm around the hood, and further air pollution control
devices to ensure protection of human health and the envirconment;
the need for selection of an ARAR as a performance standard for

' the operation of the hood; the need for a monitoring system for
both air and groundwater; the need to specify the fate and ARARs
for structures nNow on a portion of the M-1 Basins; and the
potential need for further testing of the selected process. We
encourage discussion with the RMA partlies before preparation of
the next version of the Decision Document.

Extensive revisions to address our concerns may result in a
need to reissue the Proposed Decision Document or othervise
modify the schedule for the Draft Final Decision Document.

Please contact Linda Jacobson at (303) 294-7093, if you have
questions on this matter.

Sincerely,

M)W

Connally &é;rs
EPA Coordinator for RMA Cleanup

Enclosure
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ce:

Col. Dan Voss, RMA-PMO
J. D. Smith, RMA-PMO
Jeff Edson, CDH

David Shelton, CDH
Brad Beckham, CDH=Air
John Clouse, CDH-Air
Vicky Peters, CAGO

Lt. Col. Scott Isaacson
Chris Hahn, Shell
George Role, Shell
Robert Foster, DOJ




Comment 1: The groundwater clevation has been estimated on Figure 2.2, yet the saturated thickness of
alluvium with seasonal variations, which affects severa] alternative actions, is not discussed.

Response: The text has been revised to discuss this point (Section 2.0). Figure 2-2 has beea revised. The
groundwater elevations have been removed since they are not relevant to the location map.

Comment 22  The subsurface barrier for the “Slurry Wall and Cap* alternative would extend about five feat
into the Deaver Formation; whereas, the slurry wall for the in sity vitrification (ISV) would
extend only two feet into the Denver Formation. This difference should be explained.

Response: The subsurface barrier for ia sity vitrification is intended to serve oaly as a temporary hydraulic
barrier during the ISV process, rather than as a contaminant containment system. The Proposed
Decision Document stated that the subsurface barrier would be constructed to 15 feet below
ground surface. However, because of comments from the EPA and the State, the Army has
agreed (o construct the subsurface barrier for the ISV alternative to be keyed into the Deaver
Formation. The contact between the Deaver Formation and the alluvium is betweea 11 and 19
feet below ground surface in this area. Exact installation depth for the subsurface barrier will -
be determined during design.

Comment 3: Section 4.9, Conclusions, the text does not mexntion the requirement for a slurry wall for the Ia-
Situ Vitrification Alternatjve. Section 4.6, In-Situ Vitrification, and Section 6.0, Summary of the
Interim Response Action, do mot discuss the reasons for a slurry wall The slurry wall has at
least two benefits, which should be mentioned in the text: 1) it provides a barrier for dewatering
the mass to be vitrified (dewatering is usually less expeasive than removing the water as steam
during vitrification) and 2) it provides a long term barrier against leaching of contaminants away
from the vitrified mass.

Response:  Subsection 4.6 and Section 6.0 both discuss the fact that the subsurface barrier is coastructed to

Dewatering is not anticipated to be necessary for this alternative. The vitrification process
produces an inert glass. It is not Becessary to provide a long-term barrier because contaminants
will not leach from this glass. A toxic characteristic leach procedure (TCLP) test was performed
on the vitrified soil using the grind and sieve method rather than the monolith method. The glass
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Commeant 4;

- Response:

Commeant §:

Response:

Comment 6:

Response:

Comment 7:

passed the TCLP test for both arsenic and mercury, which are the more difficult metals to
immobilize (GeoSafe Corp. 1989). :

The cost of melting a unit weight of soil is approximately equal to the cost of removing the same
unit weight of water as steam; therefore, the installation of the slurry wall in combination with
dewatering wells, possibly with some blind wells or ‘wicks® through the sludge may be the most
economical design. If dewatering is used, the water will require treatment; however, if the slurry
treach is properly installed and keyed adequately into the Deaver Formation, the water requiring
treatment will be minimized. The dewatering option should be carefully evaluated before release
of the Draft Final Decision Document, especially since the depth of contamination exteads into
the saturated zoge.

The melt will be maintained to a minimum depth equal to the bottom of the sludge material.
If the groundwater table exists below the bottom of the sludge material during operation, the melt
may be allowed to extest to a2 maximum depth equal to the groundwater table elevation. The
Army does oot intend to attempt to vitrify saturated soils begeath the M-1 Seutling Basins, nor
does it intend to dewater the aquifer for purposes of vitrifying soils beneath the M-1 Settling
Basins. The exact depth of the melt will be determined during the design and implementation
of this IRA.

Final design of any slurry treach at this site should be based on a few additional geotechnical
borings with continuous sampling across the Denver Formation contact in combination with
cone penetration tests (correlated to the borings) along the alignmeat of the wall to accurately
establish the penetration requirements of the slurry wall into the Denver Formation.

These recommendations will be considered during the design of this [RA.

The Decisioa Document does not speafy the depth to which the M-1 Settling Basis will be
vitrified under the preferred altermative. The Dedsion Document needs to specify that
vitrification will be performed to a depth below the depth of known contamination. If all the
contaminants were not vitrified, the results would be a glass cap over the contaminated soils,
which is not acceptable since it would not be consistent with a final cleanup remedy, since it
would leave a continued source of contamination basically inaccessible to further remediation.
A sound scenario must be developed to ensure the source of contaminants will be remediated.

The text has been revised to specify that vitrification will be performed at least to the bottom
of the basins. If the groundwater table is below the bottom of the basins, the melt may extead
lo a maximum depth equal to the groundwater table elevation. The exact depth will be
determined during the design and implementation of this IRA.

The preferred alternative of In-Situ Vitrification has aspects which are similar to incineration
alternatives. As such, the Dedision Document needs to specify the actions to be taken to prevent
emissions of organics or metals to the aumosphere. The Dedision Document should specify the
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Response:

Comment 8:

Response:

Comment 9:

Comment 10:

* destruction and removal efficiendies to be achieved during the implementation of the preferred

alternative.

Tbe quantity of mercury that may be emitted from the sludge could be as great as 40 tons,
although that represents less than 0.5% of the sludge mass (page 2-17 of the Alternatives
Assessment). The Decision Document should address the vaporization and condensation of
available mercury and arsenic (there is appareatly 700 tons of arsenic in the sludge), whether
or not the existing-design offgas control system can handle the estimated quantities and whether
or not estimated quantities should be considered “traces* (On page 6-1, third paragraph, the text
describes them as “trace contaminants®, while the fourth paragraph says they will be *elevated®).

There should be extensive information and operating requirements on the hood performance
specified to ensure that the contaminants are captured through the system and do not escape
from around the hood, ete. The performance of the hood should be analyzed for the ability to
comply with opacity, VOCs, NESHAPs, etc. ARARS. There should be a risk analysis performed
regarding any escaping contaminants from the hood and the air pollution control devices so
bealth-based emissions limits can be derived. (See specific ARARs comments below.)

The Army agrees that these issues are important and will need to be addressed during the design
phase of this IRA. However, these issues do not preclude the selection of ISV as the preferred

_alternative at this site,

A risk analysis for the processes involved in this [RA will be performed.

The proposed site remedy, in-situ vitrilication, is likely to be at least a significant part of the
permanent remedy for the M-1 Settling Basins themselves (but not the resulting plume). The
public should be made aware of that. This is a soures destruction and immobilization alternative
which does not address the existing plume, but if employed would reduce the poteatial of further
groundwater impacts,

ISV will result in destroying the contaminants in the M-1 Settling Basins or permaneatly
immobilizing contaminants in an inert glass. The final Onpost Record of Decision (ROD) will
detexminewhetherthisinmglmcanbeleﬁinpheeandconaidcredaﬁn;lremcdyfortth-
1 Settling Basins, or whether some additional action is required. Groundwater contamination will
be addressed in the final ROD.

TheﬁnalReeordofDedn‘onwiIlhzvetoaddmstheAmﬂphmfortheviuiﬁcdmaftcr
completion of the action.

Agreed.

The Decision Document needs to establish a comprebensive monitoring program for both air
and groundwater emissions, the objectives of which include the following:
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- what long-term restrictions (institutional controls) may have to be placed on the vitrified
mass; '

- whether the IRA action is indeed a final action;
- whether the IRA is operating successfully;
- whether there is any change or impact to regional groundwater flow.

Such issues will have to be decided in the final Record of Decision and revisited during the
mandatory post-ROD five-year reviews, as well

Response: ‘The groundwater and air monitoring program will be established during the design of this [RA.
The objectives suggested by the EPA will be taken into consideration at that time. The Army
agrees that these issues will be revisited during the mandatory post-ROD five-year reviews.

Comment 11: Results of Field and Laboratory Investigations Copducted for the Remediation of Other
Contamination Sources [RAs, November, 1989, stated there are currently structures located on

the M-1 Settling Basins. No other information was preseated on this fact in other docimeants
on this IJRA. It is necessary to fully discuss these structures and their treatment relative to the
ISV process. The ARARSs regarding the treatment of these structures must appear in the
subsequent dedsion document.

Response: The structures referred to include several large tanks in a concrete bermed area on the east basia.
These structures will be relocated before implementation of the ISV process The Draft Final
Dedision Document was revised to discuss relocation of these structures (Section 6.0). Spedfic
procedures for relocation will be part of the implementation document. The ARARs regarding
these structures are discussed in the revised Decision Document.

Comment 12: In conclusion, ISV technology is classified by EPA as an innovative technology: one that has
been developed to large-scale and is ready for commerdal deployment, but for which there is
Dot a significant commerdal experience base. It is necessary to thoroughly evaluate all aspects
of ISV applicability for a spedific site prior to commitment to large-scale operation. Geosafe
recommends that treatability testing be performed as an important part of the applicability
evaluation. The objectives of the treatability testing include generation of specific operational
performance data needed to support operating parameters/compliance efforts and geaerating
of data to support community relations efforts. Depending on the results of the treatability
testing, Geosafe may determine that demonstration testing is also advisable.

The RMA partics need to discuss the poteatial of further treatability testing and demonstration

testing to determine emissions of arsenic and mercury and to revise the risk analysis of this
cleanup alternative for the M-1 basins,
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Respoase: Two treatability tests bave been successfully performed on the M-1 Settling Basins sludge. -
Results of these tests have been discussed with and distributed to the Organizations and the State.
Results show that ISV is an effective treatment process for the M-1 Settling Basins sludge.

The Army has agreed to perform a demonstration test immediately prior to implementation. The
Army will keep the Organizations and the State informed during this additional testing.

SPECTIFIC COMMENTS

Comment 1: P.8-1 Depending on what is later to be done with the vitrified mass, there are possible standards”
_ in 40 CFR, Part 264, including Subpart X, that could be utilized for monitoring or analysis of the
process.

Additionally, there is 8o specific dewatering scenario set for the in the discussion. Due to the
preseace of arsenic, the dewatered liquids could be handled by the CERCLA Wastewater
Treatment System.

Response: Condensate from the hood of the in situ vitrification treatmeat system and any other liquids
generated by this [RA will be bandled by the CERCLA Wastewater Treatment System.

Comment 2: P. 83 We disagree with the statement that there are 00 air ARARs. NESHAP levels for
: arsenic and mercury are relevant and appropriate. The remedial action will include a stationary

point source of air emissions from the vent exhaust and may iavolve fugitive emissions escaping
the hoods.

The Proposed Dedision Document indicates that the waste material in the M-1 Basins are 8%
arsenic and 0.5% mercury. If we estimate that the sludge weighs 2700 Ib/yd’ and there are
6,400 yds. of sludge at 8% arsenic and 0.5% mercury, there are potential emissions (assuming
that everything is emitted within a 1 year time frame) of 43 tons of mercury and 700 toos of
arsenic within a ooe year period.

The NESHAP regulations permit emissions of only appraximately 3,000 g/day of mercury from
mercury smelters, chloralkali plants, and sewage sludge incinerators/dryers. Potential emissions
from the ISV before controls is approximately 100,00 grams,/day if spread over a one year period.
Since the operation will be done in less than one year, the coatrol efficieacy for mercury must
be greater than 97% if emissions are not to exceed those required by the NESHAP. Control
effidency should be discussed in the documeats.

The Arsenic NESHAP regulation for glass manufacturing limits emissions to approximately 9500
[b/year or >85% control. The approximate quantity of arsenic to be dealt with by the ISV
operation is approximately 1,400,000 Ib/yr. Assuming 90% is retained in the melt, poteantial
emissions are approximately 140,000 Ib/yr. To reduce these emissions below 900 Ib/yr, >99%
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Comment 3:

Response:

Comment 4:

Comment 5:

control effidency would be pecessary. Control efficiency and melt retention of arsenic should
be discussed in the documents.

The arsenic NESHAPS for glass manufacruring is identified as relevant and appropriate in the
Final Decision Document. The State standard, outlined ia 5§ CCR 1007-3 Regulation 8 for
mercury is also ideatified as relevant and appropriate.

P. 83, first paragraph, this paragraph seems to be a “boilerplate® statement. It is got accurate
with regard to NAAQS applying to Air Quality Control Regions which are dissimilar to this [RA
area, and with regard to applicability to large air masses. See previously agreed to language
for past [RAs.

This section has been revised to refleqt the Army’s determination that NAAQS standards are
aeither applicable nor relevant and appropriate to apply to a specific emissions source such as
this treatment system. '

P. 83, 20d paragraph, Assuming that the 30 CFR Parts 60 and 61 regulations were developed
to preveat ambient air conceatrations of mercury and arsenic (thereby to protect public health),
these ambient conceatration standards need to be reanalyzed as potestial ARARs. The
appropriate background documents need to be reviewed to determine the mercury and arsenic
concentrations which may have been the goals behind these regulations.

The CERCLA Compliance with Other Laws Manual (EPA/540G-8/009) on pages 2-5 and 2-6
list NESHAP emission rates for mercury and arsenic. These rates, while applicable to mercury
smelters, chloralkali plants, sewage sludge incinerators/dryers or glass manufacturing, show a
concern by EPA for emissions of mercury and arsenic.  Potential emissions from the ISV
remediation could be far greater than these NESHARP emission rates and therefore may have the

unless heath-based standards are more stringent,
See response to EPA’s Specific Comment No. 2.
Page 84 The report does not recognize that emissions from the in-sity vitrification process

could be subject to *Action-Specific ARARs". The report discusses construction type emissions
and ignores emissions resulting from the operation of the vitrification process.
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Response:

Comment 6:

Response:

Comment 7:

_ponse:

The Final Decision Document addresses emissions from the operation of the in situ vitrification
process under action-specific ARARs. This information can be found in the Operation of
Treatment System Section of the Action-Specific ARARs. Chemical-specific ARARs are also
selecaed. See Response to EPA's Specific Commeat No. 2.

Page 84, Section 8.4, Aa ARAR(s) needs to be selected in the Draft Final Dedsion Document
that will be the standard of performance for the capture efficiency of the hood. The parties
seed to discuss as potential ARARs: the AQCR Regulation No. 1, Section [, Smoke and
Opadity, and EPA’s Ne Source Performance Standards for relevant and appropriate subparts,
such as NSPS, Part 60, Subpart 1, Hot Mix Asphalt, 60.92(a)2; Subpart F, Portland Cemeant,
60.62(b) (2); and Part 60, Subpart Na, Standards of Performance for Secondary Emissions from
Basic Oxygea Process Steel-making, 60.142(a)(1), fugitive emission control, 10% opadity; and
Subpart 000, Standards of Performance for Nonmetallic Mineral Processing Plants.

The Final Dedsion Document addresses ARARS for the capture efficiency of the [RA treatmeant
system.

Page 8-S, second paragraph, this canned statement may be appropriate for the construction
phase of this [RA. However, it is irrelevant to the operation of the process since the process
cannot be shut down quickly and involves heating of soils, aot installation of wells.

This paragraph only addresses the construction phase of this IRA and the related excavation of
material and is contained in that section of the document. The treatment system will be designed
to prevent the emission of 99.99 perceat of the organics in the ground at the beginning of the
treatment process. Air pollution controls include a packed scrubber column and activated carbon
absorber.
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Shell Oil Company cho

One Shet! Plaza
PO Box 4320
mouston. Texas 77210

December 19, 1989

Office of the Program Manager for Rocky Mountain Arsenal
————ATTNT AMXRM=PM:—Mr- Oonald L. Campbell

Rocky Mountain Arsenal, Building 111

Commerce City, Colorado 80022-2180

Dear Mr. Campbell:

Enclosed herewith are Shell Qil's comments on the Proposed Decision
Oocument for the Interim Response Action at the M-1 Settling Basins,
November, 1989, Version 2.0. Shell's comments on ARAR's are being

~ sent under separate cover.

incerely,
yan :
W LAl
R. D=~tundahl

Manager Technical
Denver Site Project

/339
Enclosure

cc: (w/enclasure)
O0ffice of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Col. Daniel R. Voss
Bldg. E-4460
. Aberdeen Praving Ground, MD 21010-5401

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-RP: Mr. Kevin T. Blose

Rocky Mountain Arsenal, Building 111

Commerce City, CO 80022-2180

0ffice of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TA: Mr. Bruce M. Huenefeld

Rockv Mourtain Arsenal, Building 111

Commerce City, €O 80022-2180
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cec:

Mr. Bradley S. Bridgewater
Department of Justice

¢/0 Acumenics Research & Technology
999 18th Street

Suite 501, North Tower

Denver, CO 80202

Department of the Army

Environmental Litigation Branch

Pentagon Room ]C480

ATTN: DAJA-ELL: Major Lawrence E. Rouse
Washington, DC 20310-2210

Victoria L. Peters, Esq.
Assistant Attorney General
CERCLA Litigation Section
1560 Broadway, Suite 250
Denver, CQO 80202

Mr. Robert L. Ouprey

Director, Hazardous Waste Management Oivision
U.S. Environmental Protection Agency, Region VIl
One Denver Place 4

999 18th Street, Suite 500

Denver, CO 80202-2405

Mr. Connally Mears, 8HWM-SR

EPA Coordinator for Rocky Mountain Arsenal
US EPA, Region VIII, Superfund

999 18th Street, Denver Place, Suite 500
Denver, CO 80202-2405

Mr. Thomas P. Looby

Assistant Qirector

Colorado Cepartment of Health
4210 East l1lth Avenue

Qenver, CO 80220

Mr. Jeff Edson

Hazardous Materials and Waste Management Division
Colorado Department of Health

4210 East l1th Avenue

Denver, CO 80220



GENERAL COMMENT

Comment I:  In Shell's opinion, data presented in the recently issued report'describing 1989 laboratory
: and field investigations of the M-1 Sertling Basins fail to validate the undocumented
conclusion used by thé Army in preparing the Altcrnative Assessment that this site is an

active source of arsenic contamination', Although elevated concentrations of arsenic were

detected in wells immediately downgradient of both the M-1 and Lime Settling Basins,

arsenic concentrations decline very rapidly short distances downgradient of these wells.

in the basins is relatively immobile. Studies? in the literature on arsenic mobility support
that certain inorganic spedies of arsenic are esseatially immobile in soil,

Even if the M-1 Basins are considered an active source, because of the very slow movement
of arsenic it seems unlikely that a long term technical or cost benefit would be gained by
conducting an interim respoase action at this site. Shell urges the Army to reconsider
whether any action other than Moaitoring/Maintenance would be appropniate, i.e., is the
site an active source and, if so, specifically what benefit(s) would be expected from an
interim response action? Pursuant to the Dedision Flow Chart, Monitoring/Maintenance
is the appropriate action if either the site is not an active primary source, data are
inadequate to determine whether it is an active source, or there i 0o cear identifiable
beaefit from conducting an interim respoase action. ‘

Notwithstanding the above, Shell has the folowing commeants on the evaluation of
alternatives as preseated in the Proposed Dedsion Document.

Although in-situ vitrification may be aa applicable technology for a remedial response action
at this site, Shell believes that, based on Federal Fadlity Agreement and CERCLA
guidelines, the Slurry Wall with Cap alternative is clearly the better choice of the two for

Shell's comments, dated December 19, 1989, to D. L. Campbell, on the report listed in footnote No. 1.

1
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an ioterim response action, if more than monitoring/maintenance between the two is
deemed necessary.

The Slurry Wall with Cap alternative fully satisfies the IRA objective of mitigating the
release of contaminants from this site. Thus, it is protective of buman health and the
environment. The other threshold criteria, compliance with ARARSs, should not be a
problem because of the relative simplicity of, and experience with, the technologies involved.
It scores much higher than the In-siru Vitrification alternative on implementability with
respect both to timing and ease of implementation. Slurry Wall with Cap also scores higher
on short-term effectiveness because of much lower poteatial for emissions and no residual
treatment wastes.

A major cost componeat of Slurry Wall with Cap if the slurry wall, which is a common
clement in both alternatives. Thus, a major portion of the cost of this alternative is
compatible with in-situ vitrification or other technology alternatives requiring a slurry wall
if they were applied to this site as a final response action.

Shell encourages continued development of in-situ vitrification for possible application to
this and other RMA sites. It belicves, however, that implementation of this technology in
the framework of an IRA at the M-1 Settling Basins is unnecessary since the Slurry Wall
with Cap alternative meets the IRA objective and guidelines, is compatible with possible
future use of in-situ vitrification technology, and at less than a fifth of the estimated cost
(with substantially greater upside cost risk associated with in-situ vitrification). Furtber,
carrying the in-situ vitrification technology forward in the FS, rather than as an IRA, will -
easure coasistency with final response actioas (e.g., will the block of vitrified residue be
compatible with other response actions and with land use?). Ia addition this technology,
which bas not yet been applied commerdially, entails potential risks which clearly could be
better managed in the context of the final remedy. These risks relate to poteatial emissioas
from the work site and downstream emission control systems and the residual wastes
produced.

Shell believes that because of these potential risks and limited commerdial experieace with
this technology, implementation of the in-situ vitrification alternative would entail
substantially greater time and cost than eavisioned by the Proposed Decision Document.

Response: Based on available data, the M-1 Settling Basins appear to be an active source of arsenic
contamination to the groundwater. The Army agrees that the arsenic appears to be
attenuating rapidly. However the M-1 Settling Basins are a highly concentrated, well-
defined area of contamination. The groundwater table appareatly intersects this
contamination during parts of the year. There is a benefit in performing an IRA at this site
to climinate the contact of the groundwater with this highly contaminated source. There
is also a benefit in performing treatment instead of containment because the area is well-
defined, and the treatment process chosen for this IRA is one of the few appropriate
treatment processes for the combination of contaminants at this site (high conceatratioas
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of metals, pesticides in surface soils, and the possible presence of Army agests or agent
degradation products). '

The Army acknowledges that the slurry wall and cap alternative would meet the objective
of mitigating the release, and be easier and less costly to implement. However, ISV will also
satisfy technology investigation objectives of the Feasibility Study. Although not required
by the Federal Fadility Agreement, the Army is choosing to coordinate the *hot spots® [RA
with the Feasibility Study. Several potential benefits of this coordination exist, which the
Army believes justify the additional costs. Primarily, the benefits the Army sees are
potential application at other sites and the potestial that ISV of the M-1 Settling Basis might
be considered a fina] remedy by the final Onpost ROD. For this reason and the reasons
stated above, the Army is committed to pursuing the design and implementation of ISV as
the IRA for the M-1 Sertling Basins.

ISV will result in permanently immobilizing the contaminants in the M-1 Settling Basins in
an inert glass. The Record of Dedision (ROD) will determine whether this inert glass can
be left in place and considered a final remedy for the M-1 Settling Basins, or whether some
additional action is required. -

SPECIFIC COMMENTS
Comment 1: Page 2-1, first paragraph.

In the last seateace, the time period between 1947 and 1982 applies to the manufacturing
penod, not the lease period.

Respoase: The text has been changed.
Comment 22 Page 24 last paragraph.
Shell Oil Company is a signatory of the Federal Fadlity Agreement.

“The Federal Facility Agreement specifies 13 Interim Response Actions (TRA's)
determined to be necessary and appropriate.”

However, for the Remediation of Other Contamination Sources IRA, the Federal Fadlity
Agreement states that “This action consists of assessment and, 25 pecessary, the selection
and implementation of an IRA for the . . . M-1 Settling Basins . . .° (Article 22.1(1);
cmphasis added). -

Response: The Army interprets the FFA’s definition of an IRA to be the process which consists of
assessment and, as necessary, the selection and implementation of an interim action.
Therefore, assessment of the 13 [RAs is necessary, but implementation of an interim action
may or may not be necessary, as determined by the assessment for this site.
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Comment 3:

Response:

Commeant 4:

Response:

Comment §:

Response:

Commeant 6:;

Response:

The Army conducted the IRA Alternatives Assessment of the M-1 Setuling Basins and has

determined that the interim action alternative chosen for implementation is necessary and
appropriate.

Bage 41, Mnm.ammmmm

-Alternatives

Although long-term effectiveness is less important for an interim response action than for
a final response action, this criterion seems to receive major emphasis in these summaries,
whereas short-term effectiveness (e.8. impact on workers and the community) is hardly
mentioned.

The text has beea changed to provide a more balanced summary of the detailed evaluation
preseated in the [RA Alternatives Assessmeat for the M-1 Setdling Basins (WCC 1989a).

Page 4.2 44 Slurry Wall with Cap.

The multilayered cap described for inhibiting surface infiltration is far more complex than
is necessary for short-term use. A contoured, low-permeability layer of clay plus a vegetative
cover would substantially reduce infiltration.

The cap described in this section is for evaluation purposes oaly.. The Army agrees that a

less complex cap may be appropriate for this site. Cap specifications would be considered
further in the design and implemeatation phase of this [RA if this alternative was chosen.

Page 43 46 In-sity Vitrification
“This is a technically feasible alternative that destroys the organic contaminants . . .°

Some organics will be carried away in the offgas, and their fate will depend on the

~ downstream control techaologies employed.

The offgas treatment system will be designed to capture and address any organic
contaminants oot destroyed by the ISV process. '

Bage 44, 49 Conciusions.

As discussed under General Comments, on the basis of results of the 1989 field and
laboratory investigations, the Army should reconsider the Monitoring/Maintenance

alternative,

See response to Shell’s General Comment No. L

(11111033410 COMMENTR.SHL X 02/ 77/90)



Comment 7:  Page §.1, L0 Chronology of Events.

Response:

Comment §:

Response:

Comment 9:

Response:

includes a summary of the status of various requests for ARAR ideatifications, but does not

' menuon any request in connection with this [RA.

The text has been changed to include referencs to the field and laboratory report. The entry
for February 1988 has been deleted.

Bage &1, first paragraph.

See specific commeats 3 and §,

See respoases to Shell’s Specific Comment Nos. 3 and §.

Bage &1, second paragraph,

Siace the contamination zone exteads below the groundwater table, wouldn't 2 dewatering |
step be required? If sq, Ureatmeat and disposal of groundwater would be necessary,

high volatility of mast arseanic compounds, volatilization of the arsenic present is possible.
Determination of arsenic fate should be a key objective of the treatability study.

The melt will be maintained to 5 minimum depth equal to the bottom of the sludge material,
If the groundwater table exises below the bottom of the dudge material during operations,

nor does it intend to dewater the aquifer for purposes of vitrifying soil beneath the M-1
Settling Basing, Tbemadeptholthemchwillbedctcrminedduﬁnglhcdcsignmd
implemeatation of this [RA. :
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Comment 10: Page 6-1, third paragraph.

In addition to toxic metals, it should be noted that the sludge, soil and groundwater in and
ear the M-1 Basins contain some highly oderiferous compounds. The ability of a vacuum

- bood with redundancy to constantly capture gsseatially all of the offgas would need to be
carefully considered.

Why is a glycol system for condensing offgas specified at this time? Why is indirect
condensation specified at this time (versus, for example, quench cooling)? These
. specifications are unnecessary at this time and should be left for design dedisions.

Response: The vacuum bood will be designed to capture essentially all of the off-gas. The glycol
cooling system is a standard integral part of the proprietary process. Indirect condensation
was refereaced since it was the control method used during treatability testing. However,
other methods can be reviewed during design.

Comment 11: Page 6-1, fourth paragraph.

‘Any sludge geserated in the wastewater treatment will be added to uavitrified
soil/sludge for subsequent vitrification.”

It is unnecessary and, since the wastewater treatment will be determined dﬁring pilot testing,
premature to make this statement. For example, if constituents in the recycled sludge
partition strongly to the offgas, they will merely recycle.

Treatment and disposal of scrubber efllueat would also have to be dealt with during design.

Response: This statement has been removed from the text. Treatment and disposal of scrubber
effluent will be addressed during design,

Comment 12: Page 7-1.

Paragraphs 2. and 3. should be eliminated, because they do not apply to the M-1 portion
of the "Hot Spots® IRA.

Response: These paragraphs have been deleted.

* Comment 13: Rage 7-1, paragraph 4.

To conform to paragraph 22.7 of the FFA, replace “The Army, Shell, and State are given
the opportuaity to ideantify, on a preliminary basis,” with “The Organizations and DOI shall
have the opportunity to participate, at the RMA Comnmittee level, in the identification and
selection of." : : :
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Response:

Comment 14:

Response:

Comment 15:

Response:

Comment 17:

Response:

Comment 18:

Response:

The text has-been changed.
Page 8-2, fifth paragraph.

*. .. this interim respoase action, which is not inteaded to be...afinal respoase action

In-sity vitrification should be coasidered oply if such treatment Qn reasonably be
expected to constitute the final response action for this site. It would be very difficult
and costly to conduat a further remedial action on a large block of embedded vitrified
soil/sludge.

In addition to arsenic and mercury, some orgaaic compounds would also be preseat in liquid
effluent. - '

It would be possible to coasider ISV 3 final remedy. However, the final disposition of the
vitrified soil/sludge will be determined by the Onpost Record of Decision (ROD).

Bage 83, second paragraph.

In the penultimate line of this paragraph, Section 3 should probably be §8.4.

The text has been changed.

Bage 84 last paragraph.
“The coastruction of an in-situ vitrification system does not involve significant
excavation in the area on the M-} Basins, providing very little potential for the

geaeration of air emissions during coastruction®.

Installation of a slurry wall around this site, as proposed in the in-siry vitrification alternative,
will invoive substantial excavation into contaminated soil.
The Army disagrees that the construction of the subsurface barrier has the poteatial to result

1o significant air emissions which could ot be adequately monitored and controlled through
theHcahhmdSafctyPhnforthisIRAuisothercom&mczionaaivixy. The narrow

See response to Shell’s General Comment No. 1.

7

axxxxdn-:wxmanm



Comment 1:  Shell disagrees that the MCLs for arsenic and mercury are relevant and appropriate and
apply at the point of discharge of treated liquid effluent. As stated by the Army, treatmesnt
utilized by or constructed for this IRA will ot provide drinking water and will ot be a
public water system. Further, this IRA is oot intended to be a compreheasive groundwater
remedial action or final response action. MCLs, which are intended to protect drinking
water at the tap, are irrelevant to this [RA. Nevertheless, Shell does not object to the
concentration levels identified as ARAR levels ad operational criteria.

Response:  The Final Dedision Document reflects that liquids generated by this [RA treatment system
will be treated by the CERCLA Wastewater Treatment System.

Comment: Shell questions why the Army cites Regulation 3, Section IV(D)(3)(a) as relevant and
appropriate. The Army provides no discussion of which, or why, the PSD requiremeats

are relevant and appropriate.

Rcipénsc: The Final Dedsion Document has been revised in response to this comment.

(11111034100 COMMENTS.SHL X(T3/2¢/90)



[<leccH
2?%3‘?

STATE OF COLORADO

s

COLORADO DEPARTMENT OF HEALTH
PN
4210 East 11th Avenue I S T
Oenver. Coioraco 80220 ('" Q)
Phone (303) 320-833) =
376"
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Roy Romer

December 27, 1989 Covernor
Mr. Donald Campbell Erormine Guecrar 0

Deputy Progranm Manager

Rocky Mountain Arsenal

AMXRM-PM, Bldg. 111 ,
Commerce City, Coclorado 80022-2180

Re: State Comments on Proposed Decision Documents for Cther Con-
tamination Sources - M-1 Settling Basins and Line Settling

Basins
Dear Mr. Canpbell:

Enclosed are the State’s comments on the above-referencec
documents. In-situ vitrification (ISV) appears to be a gocd
choice for the remediation of the M-1 Settling Basins. It should
effectively reduce the toxicity, mobility, and volume of the con-
taminants and treat the organics and inorganics simultaneously.
According to the M-l Settling Basins Alternative Assessment docu-
ment, the treatment can be implemented quickly to minimize fur-
ther contamination of the groundwater. '

The Lime Settling Basins may also be suitable for ISV. Al-
though the Army has chosen to cap and build a slurry wall around
the Lime Settling Basins as the Interim Response Action (IRA),
this will not preclude the use of ISV (or other treatnent
methods) as the final treatment for these basins. Because ISV is
a relatively unproven technology we approve of the Army’s
cautious approach in using the process at a small site (the M-l
Settling Basins), with the possibility of scaling up to the
larger Lime Settling Basins, if shown to be successful.

A major concern not addressed in these Proposed Decision
Documents is the arsenic and mercury contamination in the
groundwater in the area of the M-l and Lime Settling Basins. As
the State has commented previously, the Army should explore
treatment of inorganics in the groundwater prior to the final
remedy, at the sources or at the Basin A neck groundwater
intercept/treatment system.

Some of the comments being provided at this time are more
relevant to the design and implementation stage of the IRAs. The
State feels that by submitting these comments at this time, the
Army may be better able to utilize them.



Mr. Campbell
Rocky Mountain Arsenal
December 27, 1989

Page 2

If you have questions
please feel free to call me.

sinceééz;, .

eff Edson

RMA Project Manager
Hazardous Materials and
Waste Management Division

JTE:Jjmb :
C:\WSZOOO\RMA\CAMPBELJ.LTR

Enclosures

cc: Michael Hope, Esq.
John Moscato, Esqg.
Chris Hahn, Shell
Edward J. McGrath, Esq.
Connally Mears, EPA-
Bruce Ray, EPA
Major Lawrence E. Rouse
Tony Truschel, GeoTrans

or wish to discuss

these

issues,



Comment 1:

Response:

Comment 2:

Respoanse:

The Army bas expressed its reluctance to treat groundwater contamination from the M-1
Settling Basins. However, Arsenic contamination remains a problem. As the State has
previously and repeatedly asserted, the Army should explore the possibility of treating inorganics,
if oot immediately down-gradient of the M-1 Settling Basins, then at the Basin A neck.

The Army acknowledges that groundwater-in-this-area-is-contaminated-with-both organics and
inorganics. However, groundwater treatment is not within the scope of this IRA. The treatment
process for Basin A Neck is not part of this [RA specifically, and comments on the operation
of the Basin A Neck system should be referred to that IRA.

In the Treatability Test Report for Application of In Situ Vitrification Technology to Pesticide—,
Arsenic-, and Mercury-Contaminated Soils from the M-1 Ponds Site of Rocky Mountain
Arsenal, Colorado (Treatability Documeant), Table 4 and the Addeasdum show that a mass
balance calculated the results of the pilot test indicates a 37% defict of arsenic, and a 4%
deficit of mercury. In the Addeadum it was hypothesized that the missing arsenic and, although
aot explictly meationed, the missing mercury was in the melt. According to the explanation
offered, the amounts of these metals in the meit were underestimated because the concentration
of these metals varied across the meit. If the melt is oot homogeneous then the degree of
variation should be ascertained through additional samples of the pilot test melt, so that (1) it
can be determined if this can reasonably account for the missing metals and (2) TCLP tests can
be repeated on enough differeat pieces of the melt of the M-1 Basins during implementation
to insure that the results are represeatative of the eatire melt.

Geosale has beea conducting follow-up analytical work in an attempt to reduce the mass balance
defiats for mercury and arseaic reported in the referenced document.

There are several arcas where significant accuracy margins were or could have been introduced
during test preparation:

. Sludge Volume

The sludge was placed in the test container concurrent with the placement of the
surrounding soils. An open-ended square cardboard box was utilized to segregate the
sludge from the surrounding soils during the placement process. Once the sludge and
soil had been placed, the box was withdrawn, leaving a square columa of sludge
surrounded by soil. During waste placement, the electrodes occupied the inside corners
of the bax. Geosafe neglected to subtract the volume occupied by the electrodes before

(I410) (63/27/90) (STATEMI)



(3X3-410) (G2/27/90) (STATEMI)

calculating the total mass of the sludge (based upon deasity and volume). In addition,
the volume between the electrodes and the corners of the box was observed to be empty
during waste placement. By subtracting these volumes from the amount of waste
reported to be placed, the total amount of mercury and arsenic present in the test
container prior to the test was less than that which was used to calculate mass balances
in the report.

Sludge Density

The dry deasity of the lime sludge from the site was provided to Geosafe prior to the
test and was assumed to be 1.1 g/em’. Because of the nature of the sludge, the dry
deasity of the waste is variable. It was noted in the field that, after the sludge was
excavated and placed in a drum, settling was observed. If 2 sample were taken of sludge

which had settled, the dry deasity (based upon the wet volume) would be higher than
that for sludge which had not sertled.

When Geosafe placed the sludge into the test container at its facility in Seatde, it was
moved with a small trowel. The act of moving the sludge in this manner slurried the
sludge and probably resulted in a dry deasity (based upon wet volume) which was lower
thaa that for the waste prior to being disturbed. If the density of the sludge i the test
container was lower than 1.1 g/cm’, the et effect of this phenomeanon would mean that
there was less mercury and arseaic present in the test container prior to the test than
that which was reported.  Geosale believes that this was the case.

cC onia Gl

The results of the neutron activation analysis (NAA) showed that arsenic conceatrations
varied from approximately 400 PPm to 1345 ppm. Since the glass samples were
collected from the central portion of the glass monolith, it is reasonable to assume that
there was glass in the monolith with arsenic conceatrauons greater than and less than
the measured amounts. It is probable that, as bubbles (which contained vaporized
arsenic) rose in the melt, the vaporized arsenic in the gas bubbles was absorbed by the
melt on its way o the surface. During the test, bubbles were seen to reside near the
surface after rising through the melt and a frothy layer of glass was observed in the
upper portion of the solidified monolith. Based upos these observations, it is possible
Lhauhigheruscnicconccwwonispr&uncanhetopofthcmonomh.

Geosafe will soon be conducting another treatability test on soils contaminated with
arseaic. In this test extensive horizontal and vertical sampling will be performed to
detcrmine if there is any preferential concentration of arseaic in the monolith. They
will attempt 1o gain permission to share the results of this test with the Army.



Commeant 3:

New calculations, which take into account the corrected starting volume of sludge and a new
assumed dry deansity of 0.9 g/cm reduce the mass balance deficits for arsenic to 14% and
mercury to 34.7%.

Aa additional area where systematic accuracy ranges could have bad an influence during
placemeat of the sludge, was in the measurement of the sludge volume. Minor irregularities
on the soils surface upon which the sludge was placed and minor irregularities oa the surface
of the sludge when its depth was measured could have resulted in a sludge volume which was
less than that which was measured. If this margin of error was only 0.25 ia., the effect would
be to reduce the mass balance defict for arsenic to 3% and reduce the mercury deficit to 30%%.
These mass balance figures are low eaough to account for other expected systematic accuracy
ranges which could occur throughout x.he treaubthty test proccs (such as measuremeat of offgas
flow volume).

The analytical results from the carboan and the desiccant used in the test show low
concentrations of mercury. This is what was expected. If high coaceatrations of mercury were
found in these media, then the offgas sampling accuracy would be open to question. With the
low concentrations of mercury found in the carbon and desiccant, Geosafe believes that the
offgas sampling procedures were valid.

The results of an energy dispersive spectroscopy (EDS) analysis showed that mercury did not
amalgamate with the stainless steel offgas pipes.

The X-ray diffraction analysis performed on the sludge, which collected in the condeasate tank
during the test, showed that arsenic trioxide was present. Several experts examined the
diffractograms and determined that mercury compounds were not preseat at detection limits.
Mercury is a liquid (and therefore amorphous) at room temperature and X-ray diffraction is
not capable of detecting amorphous materials. This would suggest that mercury found in the
sludge (using cold vapor atomic absorption) is in the elemental stage.

In summary, GeoSafe has continued efforts to reduce the mass balance deficits for mercury and
arsenic reported after the treatability testing of the M-1 Settling Basins sludge. Several areas
have been ideatified where significant accuracy margins were or could have been introduced
during test preparation, which could affect the mass balance. In addition, GeoSafe will soon
be conducting another treatability test oa arsenic contaminated soils, and will perform extensive
borizontal and vertical sampling to determine if there is any preferential concentration of arsenic
in the monolith. Finally, a full-scale ISV demonstration test will be performed prior to
implementation to alleviate state concerns.

Results of the Toxicity Characteristic Leaching Procedure (TCLP) were shown for only mercury
and arsenic. The TCLP should be run on samples of the melt from the M-1 test, with analyses
for all of the other contaminants which are listed in the proposed TCLP regulations and known
to be present in the sludge or surrounding soil.
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Response: Mercury and arsenic are among the most difficult metals to fix. It is assumed that, if these
clements are successfully fixed, other inorganics would be fixed even more efficiently. Virtually
all organics are destroyed in the approximately 1700 * C temperature of the melt. The balance
would be vaporized and collected in the offgas treatment system.

Comment 4:  Incinerators operating at temperatures as high as those found in the melt are significant sources
of NOx. The interior of the melt is probably a reducing eavironment but the hot surface of the
melt, exposed to oxygea in the ambient air (the stack gases were found to contain 20.9% oxygen)
may be the source of NOx emissions. Additionally, the air above the melt may be hot eaough
to oxidize the atmospheric nitrogea. In response to carlier State questions on NOx emission
(December, 1989) it was stated that previous ISV testing had resulted in noa-detectable NOx
emissions. However, because incomplete ctations were given, it was aot possible for the State
to determine if operating conditions during these tests were comparable to those proposed for
the ISV of the M-1 Settling Basins. Specifically, (1) were these tests done with the same large
amount of excess air flowing through the hood and over the meit?, and (2) was the air above
the melt during the tests maintained at a similar temperature to what is expected during the ISV
of the Basins?

Response: It is true that incinerators are significant sources of NOx. This is because large voiumes of
air are heated to maximum processing temperatures and maintained at these temperatures for
significant periods of time. During ISV, the only place where air can be exposed to
temperatures sufficeat for productioa of NOx is within a few centimeters of the melt. During
small- and large-scale procsssing, the melt is covered with a ceramic insulating blanket which
minimizes heat loss. This blanket is several inches thick.

It was correctly stated that conditions in the meit are strongly reducing and the NOx is reduced
to N, and O,. While it is possible that NOx could be produced at the surface of the melt, the
very small region (whea compared to incnerators) at which this could take place, the high flow-
through of excess air, the inhibited air mobility at the melt surface and the reduced heat loss
resulting from the insulating blanket all contribute to inhibited NOx production. The resuit is
NOx conceatrations consistently below detection limits.

The chemistry of the waste being melted will determine the melt temperature, and hence, the
temperature of the air above the meit. In the large-scale test died ia the report, soils from the
Hanford site were melted. These soils have SiO, conceatrations of about 65%. The RMA
waste (consisting of a mixture of soil and sludge) has SiO, concentrations which are coasiderably
less and has a high (20% to 30%) calcium conceatration. The calcium acts as a flux for the melt
and results in a lower meit temperature than that from tests conducted on Hanford soil. As
a result, the temperature of the air above the melt in the RMA project is expected to be lower
than that for the test conducted on Hanford soil. The bulk bood temperature for the M-1

project is expected to be 150 degrees centigrade.

_ The full-scale tests conducted on Hanford soil were done with roughly twice the volume of air
flow-through as that which is anticipated for full-scale operations at the RMA site.
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omment S A major concern in the design of the ISV system should be the capability of the bood to
withstand the forces that may occur during operation. A tear in the hood would result in the
dangerous emission of untreated organics and volatile metals and metal compounds. Even if
the electric power to the melt were immediately cut off, the melt would emit hazardous
substances for several hours while cooling. Is there a back-up to the hood? Is there a chance
for hot-spots in the melt that might superheat small areas of the hood or the possibility that
large bubbles of hot gases might pressurize the hood? Is there a chance of flames? ISV is a
relatively unproven technology and we believe that a large measure of redundancy in the design
of the hood or other safety precautions is required to minimize the risks from unforeseen eveats
which could poteatially compromise the hood’s integrity. The State also believes some type of
emergency response plan should be prepared to assist in responding to this type of eveat.

Response: The bood is a steel superstructure with a high temperature {iberglass skin. The forces required
to damage this hood would likely come {rom the pressure increase assodated with coatact
between the meit and a drum of flammable liquid. However, the site history and field
investigations at this site do not indicate that any drums would be encountered. The hood is
operated under negative pressure. The system will be designed with redundant vacuum blowers
as well as standby electrical power generation capability for the offgas treatment system.

An emergency response plan will be prepared and delivered with the Implemeatation Docmncnt
This plan will be tied into the RMA emergency respoase plan.

mment 6:  The offgas treatment has been loosely described in the Proposed Decision Documeat. Properly
designed it should be capabie of eflectively cleaning the effluent gases. The pilot plant report
indicates that only aldrin, dieldrin, mercury and arsenic were monitored in the offgases. Ia the
pyrolysis process large organic molecules are first broken down into smaller organic molecules
before final molecular decomposition. Thus the low levels in the offgases of the high molecular
weight pesticides, aldrin and dieldrin, cannot be interpreted to mean that all organics have beca
destroyed to the same extent

Proper design will include coasideration of the presence of other contaminants, i.e., smaller, less
casily absorbed (on carbon) organics and the presence of other metals, including cadmium.
Cadmium is present in the sludge at conceatrations of up to 3900 ug/g according to Table 2-
1 in the Final Alternatives Assessment. In a recent paper by Buelt (1989) the ratio of the
cadmium originally in the waste to the amount evolved from the soil (as a gas) in a ISV pilot
test was betweea 3 and 4 to 1, i.e. 20% to 25% of the cadmium present in the treated soil was
transferred into the offgases.

Buelt, J.L, 1989. “Molten-Glass Processes,” in Freeman, HM., ed., Standard Handbook of
Hazardous Waste Treatment and Disposal, McGraw-Hill

Response: The principals affecting the behavior of organic vapors during ISV are such that they are drawn
into the melt and experience temperatures equivalent to melt temperatures. No known organic
material cag survive these temperatures (1600 to 2000 degrees centigrade) which means that
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all organic material exposed to these temperatures are converted to their atomic or diatomic
form such as hydrogen, carbon, and chlorine. There is a possibility that organic materials could
escape destruction during start-up if they were at or very near the surface. These materials
are cffectively captured in the scrubber and/or the activated carbon filter in the offgas system.
By conducting start-up in a layer of clean soil overlying the contaminated material, the possibility
of releasing any organic material to the offgas system is reduced to near zero. A detailed
discussion of the bebavior of organic materials is included in the Theoretical Discussion section
of the report. -

In the cited information: [n Situ Vitrification of Tragsuranic Waste: An Updated Svstems
Evaluation and Applications Assessment, PNL-4800 Suppl. 1, p. 57, shows that the release of
cadmium in the large-scale test was associated with gaseous events—This means that when large
volumes of gas were released to the offgas system (as bubbles from the melt), the contained
vaporized cadmium did not have a chance to be absorbed by the melt before reaching the
surface. The information also shows that cadmium release was slower during periods whea
gas was oot being released in significant volumes. In addition, the offgas system captures
substantially all of the cadmium reieased from the melt and concentrates it in the scrub solution
which is filtered. The filters are then processed in a subsequent melt to allow for additional
absorption of cadmium. Cadmium is aot released to the atmosphere. This can be demonstrated
with appropriate offgas sampling Since large quantities of combustible material or other gas-
generating material is absent of the M-1 waste, cadmium reteation ia the melt is expected to
be high.

Commesnt 7: Ia the November 1989 Results of Field and Laboratory lavestigations Conducted for the
Remediation of Other Contamination Sources Interim Response Action (M-1 Field Report),
the thickness of the alluvium in the vicinity of the M-1 Basins was reported to vary from 12 feet
in the southwestern corner of the site, to 20 feet in the southeastern cormer (Figure 2-2).
Therefore, the slurry wall completion depth, if keyed into the Deaver Formation, would also
vary across the site. The Army has indicated that the slurry wall would be constructed to a 15-
foot depth (M-1 Assessmeat Document, p. 4-5), and that keying into the Deanver would aot be
necessary. However, this would result in a maximum dewatering depth of LS feet, and allow
underflow to come in contact with the melt. The possibility exists that during field
implementation, it may be necessary to apply ISV to depths greater than initially estimated.
Therefore, as a conservative measure, and o isolate the melt from swrrounding groundwater,
the slurry wall should be securely keyed into the Deaver Formation.

Response: The subsurface barrier for in situ vitrification is intended to serve only as a temporary hydraulic
barrier, rather than a contaminant containmeant system. This barrier will isolate the material
in the basins from the surrounding aquifer during the ISV process. However, because of
comments from the EPA and the State, the Army has agreed to construct the subsurface barrier
for the ISV alternative to be keyed into the Denver Formation. The type of subsurface barrier,
cither slurry wall or sheet pilings, will be determined during design.
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Comment 8:

Response:

Commeast 9:

Response:

‘Comment 10;

Because dcwatcdng will be necessary to lower the water table below the base -
the design of the dewatering system must be included in the implementation

nor does it intend to dewater the aquifer for purposes of vitrifying soil beneath (
Basins, The exact depth will be determined during the design of this IRA.

In the Lithologic descriptions presented by Woodward-Clyde for the eight so
shown in Figure 42 (Section 4.1.2), depth to bottom of pits was not given for z
soil borings, SB Nos. 6, 7, or 8, that werc completed within the M-1 Settlic
example, SB No. 6 consisted of sands to a depth of 2 feet, sands and waste 1o
oaly from 2.6 to 6.5 feet, mixed sand and waste from 6.5 to 7 feet, and wet 55
Where is the bottom of the pit located? How extensive s vertical migration o

below bottom of pit? What contaminant conceatrations were found with dept
does not list sample depths.) Since it is got

sice there appears to be significant contamination beaeath the pits, the ver

Ia the M-1 Assessment Document, the Army mentions that structures are present

areas of the M-1 Basins (page 2-1). Which structures are refereaced and what is
the structure (interms of contamination)? Will these structures be moved or rais
the ISV process?

In the M-1 Field Document, SB Nao. § is located outside (approiimatc!y 20 feet t
of the M-1 Settling Basins (Figure 2-6). However, this boring had the highest cor
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.Response:

Comment 12:

Response:

of the two volatiles and four of the five semivolatiles found in previous soil sampling programs
(Table 2-1). After review of the as-built drawings and aerial pbotographs is the Boring SB No.
5 included within the area of the M-1 Basins? If not, further characterization of the soil
contamination surrounding this boring will be required during the feasibility study.

SB No. § is located outside the M-1 Settling Basins, as shown on Figure 26 of the M-1 Field
Document. This IRA is intended to address the source material within the M-1 Sertling Basins,
Other soil contamination in the South Plants area will be addressed by the Onpost ROD.

In the M-1 Dedsion Documesnt (page 6-1) the volume of water condensed in the offgas
(reatment system was estimated to be 700,000 gallons, (which includes a 15% contingency). In
making this estimate it was assumed, erroneously, that the weight fraction of water in the sludge
was equivaleat to the volume fraction. Givea a sludge deasity of 135 tons/yd® (as stated in the
Final Alternatives Assessment of Iaterim Response Actions for Other Coatamination Sources
M-1 Settling Basins M-1 Assessment Document), the actual amount of condensarte generated
by the ISV of 6400 yd® of sludge would be 980,000 gallons, or 1.12 million gallons with a 15%
contingency. (This is based on a sludge thickness of five feet, which may have to be modified
based on depth of significant contamination in soils beneath the sludge.) For the design of
the ISV system, the Army needs to modify the estimate of the volume of condensate which will
be generated. ’ :

. The volume estimates in the IRA Alternatives Assessment were only used for cost estimating.

More accurate water volume estimates would be calculated during design. These estimates will
depend on the depth of the melt.

SPECIFIC COMMENTS

Comment 1:

Response:

Comment 2:

Cpmmenz 3:

Please indicate the locations of treaches M-IT-3, M-IT-S, and M-IT-6 on Figure 4-2 of the M-
1 Field Document. Additionally, please indicate waste maternial/soils contact oa all soil borings
and pits shown in the figure.

This comment will be taken into consideration during revision of the field and laboratory
investigation report.

Thcarscaicv:lueforWdl}émhlhxedisMugﬂonpagc‘-l}o(tth-l Field Documeant,
and 3420 ug/1 in Figure 4-3. Please correct this inconsistency.

This inconsistency will be corrected during revision of the field and laboratory investigation
report. i

Legends and units should be presented in Table 4-3, 44, 4.7, 4-8 4-11, and 412, Please
reference soil sample IDs in the same manner in the text as in the tables. Additionally, please
list sampling intervals for all samples presented in the tables.
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esponse: This comment will be taken into consxderauon during revision of the field and labora(ory
investigation report.
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Comment 1: To the extent that this document repeats text contained in previous Army draft ARARs
documeants withowt acknowledging prior comments offered by the parties, the State refers the
Army to previous State ARARs comments.

Response: Please see the Army’s previous responses to the State’s comments.

SEECIFIC COMMENTS

Commeant 1: P. &1, para. 3: The Army states that “The liquid effluent is to be treated for arsenic and
mercury, which are the contaminants expected to remain with this effluent after completion of
offgas control process.” Nowbere in the proposed decision document does the Army list all
products of the offgas control process. Hawever, in “Response to Comments, State of Colorado
Question oa M-1 Basias, Ia Situ Vitrification (December 1989)," the Army stated that the
following contaminants were present in the offgas: dieldrin, aldrin, mercury, carbon dioxids,
oxyges, arsenic, arsine gas, carbon monoxide and particulates. Although the Army claims that
treatment equipmeat will remove over 99 percent of particulates larger than 0.5 microns and
03 microns, and 99.9 percent of the volatile and semivolatile compounds, the Army should
include ARARSs for all these contaminants.

Respoanse: The Final Dedsion Document addresses, in greater detail, ARARS for the anoticipated air
emissions from the ia situ vitrification process.

Commeant 2 P. 8-2, para. 1: The Army states that consistent with the Proposed National Contingency Plan,
Maximum Coataminant Level Goals were not considered applicable, relevant or appropriate
to apply in the context of the treatment system.

However, CERCLA itself, regulation (sic), requires that remedial actions at least achieve
MCLG's. Moreover, evea the proposed NCP does not categorically dismiss MCLG's as
ARAR's,

The Congressional conferees who drafted § 121 of CERCLA (which was part of the 1986
CERCLA amendments) have been empbhatic that CERCLA remedial actions are to achieve
MCLG's as distinguished from MCL's. A March 27, 1987 letter from United States
Representative James Florio (and other committee conferees) to Lee Thomas, former EPA
Administrator, states:
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Response:

Comment 3:

"In any dircumstances in which MCL’s are relevant and appropriate, MCLG's are
equally relevant and appropriate. Section 121(d) (2) (A) states:

"Such remedial action shal] require a level of standard of control which at least artaing
Maximum Contaminant Leve] Goals established under the Safe Drinking Water Act
and water quality control iteria are relevant and appropriate under the circumstances
of the release or threatened release *

bealth-based factors, MCL's consequently may offer significantly less protection of
buman health and the eavironment than MCLG's.*

As the dited statutory language reflects, MCLGs are to be artained w i

1atg (emphasis added). EPA, as the federa) ageacy respoansible for
implementing the statute, has issued the proposed NCP in order 0 implemeant the starute,
EPA’s stated policy, as dited ig the proposed NCP is that MCLs are generally relevant and
appropriate as cleanup standards, While individual members of the federal legislature may have

federal or state legislature, as 3 body, determines that the implementation by the ageacy is not
what was inteaded by the legislarure, they may enact further legislation to darify the statute or
redirect the agency. The cted EPA policy has beea in effect for several years and no legislative
action has been taken (o require change.

P. 83, para. 2: The Army states that 40 CFR. § 61 Was not considered applicable, relevant
or appropriate to the IRA treatment system. However, § CCR 1007-3, regulation 8 lists
emissions standards for mercury which are applicable to *all stationary sources which . | .
incinerate or dry wastewater treatment plant sludge and to any other source using mercury in

1
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Respoanse:

Comment 4:

Respoase:

Comment 5:

Response:

Comment 6:

Response:

any form.* Although the treatment system does not by definition "use® mercury, the process is
sufficiently similar for the emission standard in regulation 8 to apply as a relevant and
appropriate requirement. Ia addition, the reporting requirements of 40 C.F.R. § 61 subpart P
(arseaic) should also be considered relevant and appropriate.

The Final Dedsion Document ideatifies ARARS {or air emissions for both arsenic and mercury,
identifying the State mercury standard.

P. 84, para. 6: The Army states that construction of an on-site vitrification system does not
involve significant excavation in the area of the M-1 basins, with therefore little poteatial for
air emissions during construction. However, the proposed decision document states that the
system will include the construction of a slurry wall, which requires excavation. Therefore the
construction clearly bas the potential for release of air emissions during construction. The Army
should expand its ARARs analysis to include standards for air emissions from the construction
of the slurry wall,

The Army disagrees that the coastruction of the subsurface barrier bas the poteatial to result

" in significant air emissions which could not be adequately monitored and controlled through the

Health and Safety Plan for this IRA as is other construction activity. The narrow excavation
necessary for installation of a barrier is very unlikely to result in large amounts of soil being
exposed in a manner which would cause volatilization of compounds which may be present
those soils.

P. 8-S, para. 1: The Army states that there are oo national or state ambient air quality standards
applicable, relevant or appropriate for any of the volatile or semivolatile chemicals in the -
groundwater in the M-1 area where construction is contemplated. However, methylene chionide,
a volatile organchalogen compound, was found ia the soil and/or sludge of the M-1 basins. The
Army should therefore include 6 CCR 1007-3 regulation 7 in its ARAR's analysis for air
emissions due to treatmeat system construction.

The Army reviewed 6 CCR 1007-3 and found no regulation #7. Methyleae chloride is listed
in § CCR 1001-9 Regulation #7. However, in Section [IB (Exemptions), methylene chloride
is exempt from Regulation #7. Also see response to the State’s Spedfic Comment No. 4.

P.8-5, para. 4: The Army states that the provisions of 40 CFR. § 50.06 are considered relevant
and appropriate. However, the Army must also consider Colorado Regulation 1, which regulates
all total suspended particulars (TSP) and is therefore stricter than the federal standard. The
Army has also misstated the federal standard. The correct federal standard is that the
particulate matter must not exeeed 50 micrograms per cubic meter, not 75, as the Army states.
The federal standard also list particulate emission for a 24 hour average at 150 micrograms per
cubic meter. '

Fugitive particulate emissions requirements of Colorado Regulation 1 were considered. The
Army recognizes this requirement and will use best practical technology to minimize such
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Comment 7:

Response:

emissions. This section bas been revised to reflect the current standard in 40 CFR Part 50.6.
This document also includes the State’s specific standard in Regulation No. 1 for construction
activity.

P. 85, para. 3: The Army states that the standards found in 40 C.F.R. § 61 ("NESHAPS") were
Bot coasidered applicable, relevant or appropriate. The Army should consider NESHAPS
relevant and appropriate if the contaminants subject to NESHAPS are emitted in quantities
contemplated by the regulation.

NESHAPS are process specific and are not considered relevant and appropriate to apply to any
treatment system ualess such system is similar to the specific process for which that standard
was developed. The Final Dedsion Document does reflect the determination of an arsenic

—— NESHAPS-standard for glass-manufacturing as relevant and appropriate to apply to this IRA

Comment 8:

Response:

treatment system.

P. 810, para. 4: The Army states that the [RA was prepared in substantive compliance with
40 C.F. R. § 150216, the regulations implementing the National Eavironmental Policy Act of
1969. The Army must also be ia compliance with 32 C.F.R. pt. 651 which are Department of
Army regulations dealing speaifically with NEPA requirements at CERCLA sites.

The Army is proceeding in accordance with the regulations contained in 32 CFR 651.
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