Department of Energy
Washington, DC 20585
May 23, 1997

Ms. Elizabeth Cotsworth, Mail Code 5301W
Acting Director, Office of Solid Waste

U.S. Environmental Protection Agency

401 M Street, S.W.

Washington, D.C. 20460

Dear Ms. Cotsworth:

On March 10, 1997, representatives of the Environmental Protection Agency (EPA) and the
Department of Energy (DOE) met to discuss DOE concerns related to the proposed rule
establishing air emission standards for hazardous waste combustors (HWCs)1(BA5BRApril

19, 1996). The purpose of this letter and enclosures is to provide written, detailed follow-up to
issues raised at the meeting. Highlights from the enclosures are summarized below.

. As summarized in Enclosure 1, DOE continues to advocate that EPA establish a separate
subcategory for radioactive mixed-waste (MW) combustors for purposes of regulation
under 8112 of the Clean Air Act. DOE continues to believe that MW incinerators are
sufficiently different from conventional HWCs to warrant a separate subcategory.
Moreover, the currently-proposed MACT standards are not based on emission or
compliance-cost data from MW combustors.

= Enclosure 2 provides information on the design and configuration of the three existing
DOE MW incinerators. This responds to EPA Headquarters staff's interest regarding the
formation of dioxin/furan (D/F) in DOE’s MW incinerators which, based on available
technical publications (e.g., CETRED ) and the units' design and configuration, is
unexpected from an engineering perspective.

. Enclosure 3 contains site-specific risk assessment information for two of DOE's three MW
incinerators. This information, previously submitted in Resource Conservation and
Recovery Act (RCRA) Part B permit applications to the respective States, illustrates that
the existing standards governing DOE MW incinerator emissions provide a level of control
that ensures protection of human health and the environment. For the remaining MW
incinerator, voluntarily-agreed-to, metals-feed rates that are based on 466 BRbpart
H [Boiler and Industrial Furnace (BIF)] regulations and typical operations (versus
maximum possible loading) serve to protect human health and the envirbnment .

L' EPA, 1994. “Combustion Emissions Technical Resource Document (CETRED)”, EPA/530-R-94-014,
Office of Solid Waste and Emergency Response, Washington, D.C.

 DOE notes that, to ensure the unit remains protective of human health and the environment, the
Tennessee Department of Environmental and Conservation (TDEC) issued a December 12, 1995 permit
modification that: (1) imposed metal feed limits, (2) required that a heavy metals trial burn be conducted, and (3)
directed that air dispersion modeling of the forthcoming trial burn results be performed.



u Representative data regarding the prevalence of mercury-contaminated legacy wastes that
are identified as potentially incinerable at DOE MW incinerators are included in Enclosure
4. This enclosure further discusses DOE concerns regarding radioactively-contaminated,
carbon injection/carbon bed wastestreams that also equal or exceed EPA’s land disposal
restrictions (LDR) High Mercury-Inorganic Subcategory threshold (260 mg/kg). DOE
anticipates that this type of wastestream will be generated as a result of applying controls to
meet the proposed beyond-the-floor (BTF) D/F MACT standards. High Mercury-Inorganic
Subcategory secondary wastes are subject to an existing LDR specified treatment
technology standard (retorting/roasting) prior to land disposal, regardless of the treatment
technology or treatment trains that are previously applied. If BTF D/F standards applicable
to MW incinerators are issued, DOE recommends that EPA consider concurrently issuing a
new subcategory for Radioactive High Mercury-Inorganic wastes under the LDR program.
Establishment of such a subcategory under the LDR program is warranted as DOE believes
that its efforts to achieve compliance with the HWC standards will generate a prohibited
waste that differs significantly from the wastes utilized to establish the LDR standard.
Moreover, DOE is not aware of any retorting/roasting facilities that have successfully
demonstrated that they can treat radioactively-contaminated, high-mercury and D/F-bearing
waste.

The Department is committed to responsible environmental stewardship in its waste management
program, including the use of state-of-the-art demonstrated technology for its hazardous waste
incinerator controls (for instance, when the DOE MW incinerators were designed and constructed,
all regulatory standards were not only met, but were exceeded). DOE, however, has serious
concerns that these proposed standards do not adequately consider the mixed-waste issues which
are most relevant to the DOE air sources to be regulated by this rule. We would be pleased to
work cooperatively with you and your staff to resolve these concerns.

DOE appreciates the time taken by EPA staff to meet with DOE staff on March 10 and the time
spent considering these comments. The Department also plans to comment on EPA's May 2,
1997, proposed rule, "Revised Technical Standards for Hazardous Waste Combustion Facilities"
(62 FR24212). If you have any questions related to this letter or the enclosures please contact Ted
Koss (202-586-7964) or Beverly Whitehead (202-586-6073) of my staff.

Sincerely,

Raymond F. Pelletier

Director

Office of Environmental Policy and Assistance
Enclosures

cc: F. Chanania, EPA



U.S. DEPARTMENT OF ENERGY FOLLOW-UP COMMENTS RELATED TO THE
MARCH 10, 1997, MEETING WITH EPA ON THE HAZARDOUS WASTE
COMBUSTOR PROPOSED RULE (61 FR 17358; APRIL 19, 1996)

ENCLOSURE 1. PRINCIPAL REASONS UNDERLYING DOE’S REQUEST FOR A
SEPARATE SUBCATEGORY WITH FOR MIXED-WASTE
INCINERATORS

DOE'’s principal reasons for supporting a separate subcategory for mixed-waste (MW) incinerators
are summarized in the following bullets:

« EPA has the ability and discretion under 8112(c) of the Clean Air Act (CAA), as amended, to
establish a separate subcategory for MW incinerators.

« Based upon available risk assessments for two of the three existing DOE MW incinerators,
using existing emission controls, MW incinerators pose a negligible threat to human health and
the environment. Accordingly, there will be minimal risk to the public if EPA establishes a
separate subcategory and defers the Maximum Achievable Control Technology (MACT)
standards until an appropriate MW incinerator MACT standard can be promulgated

« MW incinerators have significant differences and concerns when compared to conventional
hazardous waste combustors (HWCs). These include the need for protecting occupational
workers from radiation exposure, the use of high efficiency particulate air (HEPA) filters, and
the need to replace and appropriately dispose of contaminated testing and pollution control
equipment/residues.

« Compliance costs for MW incinerators are estimated to be much higher than for conventional
HWCs. These additional costs will result from such factors as precautions to reduce
occupational exposure during HWC-driven compliance activities including feedstream
analysis, more frequent replacement of HEPA filters, and disposal of additional quantities of
radioactive mixed waste generated by the application of pollution controls (e.g., carbon beds)
to MW incinerators, some of which may require long-term maintenance and storage involving
significant cost outlays far into the future.

« EPA will be able to establish more informed MACT standards for MW incinerators by
considering emission data from such incinerators and establishing the standard based on
emission data and compliance costs particular to MW incinerators. Costs of compliance with
MACT standards and simultaneously with the National Emission Standards for Hazardous Air
Pollutants (NESHAPS) for radionuclide emissions at 40 CFR 61 Subparts H and | can also be
taken into account. DOE will have available trial burn data from two MW incinerators later
this year, which it will make available to EPA.

« EPA has in the past noted the unique aspects of sources with radionuclide emissions and
treated them separately for the purpose of rulemaking. For example, in a December 6, 1994
rulemaking, EPA exempted waste management units that are used solely for the management
of MW from complying with organic air emission controls because the 40 CFR 264/265
Subpart CC provisions were viewed as incompatible with Nuclear Regulatory Commission
requirements for safe handling of MW (59 BR914).
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Schedules and existing milestones set forth in previously negotiated Site Treatment Plans
(STPs) and their associated Consent Orders under the Federal Facility Compliance Act
(FFCACct), as well as site-specific agreements [e.g., Interagency Agreements (IAGs)] under 8
120(e) of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) govern DOE MW incinerators. DOE believes that the amount of time necessary to
contend with: (1) radioactive operational/administrative controls (related to complying with
MACT standards), and (2) the Federal appropriation/procurement processes may result in
DOE’s MW incinerators missing the compliance deadline of the MACT rule. EPA has
proposed to prohibit HWCs from burning hazardous waste except when the HWC is in
compliance with MACT standards [40 CFR 63.1207(a)]. Therefore, as an indirect
consequence of missing the MACT deadline, DOE could be compelled to deactivate
noncompliant HWCs until any necessary air pollution control device construction is complete
and compliance with MACT is achieved. In the interim, the DOE sites with HWCs as well as
DOE sites that have negotiated with Federal and State regulators to send their incinerable
waste to such sites may miss the legally enforceable milestones prescribed in the
STPs/agreements. DOE recognizes that STPs and agreements often contain an overriding
provision which permits the Department to renegotiate agreements based upon Congressional
reductions. However, as noted in a 1995 report titigaroving Federal Facilities Cleanup;

Report of the Federal Facilities Policy Group
(http://www.whitehouse.gov/WH/EOP/OMB/html/miscdoc/iffc-1.html), as budgetary
constraints become more significant, the cost of renegotiating milestones on a site-by-site basis
has already begun to impede rational and systematic priority setting.

The Department’s site-specific STPs and IAGs provide EPA and/or States with an additional
avenue for overseeing DOE’s waste inventory management and treatment processes, which is
not present at commercial entities.

Use of carbon injection and carbon beds, which DOE believes will be necessary to comply
with the D/F and mercury beyond-the-floor (BTF) limits as proposed, conflicts with a major
premise of radioactive operations, which is to minimize the amount of radioactive waste
generated. For example, the injection of 5-20 Ibs/hr of carbon violates this principle. In the
course of one year, assuming 7200 hours of operation, the amount of additional radioactive
waste generated is between 36,000 lbs and 144,000 Ibs.

EPA estimates that approximately 25% of all hazardous waste incinerators may cease burning
hazardous waste as a result of this rule. Therefore, the wastes currently being burned in those
facilities will be transported to other facilities (61 BER386-17387). Due to the radioactive

nature of mixed waste, however, DOE does not possess this option. Only a limited number of

mixed-waste incinerators are or will be available as an alternative means of compliance.

Some of the preceding bullets highlight urgent problems that may have a direct impact on both the
DOE budget and its mixed waste management compliance strategies. Relative to the budget, for
example, Section 6001(a) of RCRA (as amended by FFCAct) waives sovereign immunity for civil
and criminal penalties as well as State enforcement actions taken when a Federal agency fails to
comply with hazardous waste management requirements. Likewise, Section 118(a) of the CAA, as
amended, contains a waiver of sovereign immunity. When funding shortfalls occur, Federal
agencies must resolve the conflicting priorities set via enforcement actions imposed by the

multiple jurisdictions to which the Department is subject, or risk civil penalty awards that might
result from noncompliance, which threaten a further drain on available resources.
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U.S. DEPARTMENT OF ENERGY FOLLOW-UP COMMENTS RELATED TO THE
MARCH 10, 1997, MEETING WITH EPA ON THE HAZARDOUS WASTE COMBUSTOR
PROPOSED RULE (61 FR 17358; APRIL 19, 1996)

ENCLOSURE 2. DESIGN/CONFIGURATION OF DOE MIXED WASTE
INCINERATORS

Unlike conventional incinerators, two of DOE’s mixed-waste (MW) incinerators ghesfiicieng/
particulate air (HEPA) filters to control radionuclide emissions. One of these units [the Waste
Experimental Reduction Facyit(WERF) at Idaho National Eimeerirg and Environmental
Laboratoy (INEEL)] uses a dr off-gas ystem while the Consolidated Incineration Fagi(iCIF) at
DOE-Savannah River (SR) uses a wet scrubber. ClFgéses are heated tpmoximatel 240°F
beforepassimg through the HEPA filters tgrevent condensation on the filters. Altigbu
unexpected from an eqineerirg pergective, three recent mini-burngré-trial burns) conducted at
the DOE-SR CIF indicate that this rehegtstgp may result in dioxin/furan (D/F) formation. Mini-
burn data demonstragihat the faciliy may have difficuly meetirg the proposedD/F standards are
provided in Exhibits 1 - 3 and include the followin

CIF Mini-Burn Data

» Feed RatesExhibit 1 (Table 1-1) summarizes the feed rates for the Pre-Trial Burn. The
chlorine feed rate was consistent across all runs at about 200 Ib/hr.

e Operatimg Parameters Exhibit 2 (Table 1-2) summarizes thgeoatirg conditions for the
Pre-Trial Burn runs.

o Pre-Trial Burn ResultExhibit 3 (Table 10).

The D/F and mercyrresults, while meetmcurrentstandards, were not so low apested. The
mercul emissions variedreatly, which have been attributed to a need to mix the metpéramn
longer and more gorously during the trial burn. The trial burn scheduled fqurih 1997 will
measure mercyremissionger 40 CFR, 266, ppendix I1X.

As illustrated in Exhibit 3 (Table 10), the D/F emissions were paeed in that the emissions in
the high tenperature run and the low tgerature run were the same at about g/8stm. The low
temperature, hgh liquid run was the lghest at about 6.8g/dscm. It ipossible that thequeous
stream at 950 Ib/hr created niches of cool zones that could have created a dantin@gissrage.

The vendor literature as well as CETRED wouldgast that temperature in the kiln and seconglar
combustion chamber (SCC) should influence D/F formation. Also, the literature indicategcthe
guench gstems do not have dioxins above piieposedstandard. DOE-SR did not find that to be
true. However, theublished literature does not discuss incineragstesns which use reheaters and
HEPAs. HEPAs are degied to remove finparticulate, pecifically radioactive isotpes and metal
mists. The absence of literature on D/Fs and HEPAs is undoyhttabutable to the fact that

3 EPA, 1994. Combustion Emissions Technical Resource Document (CETRED), EPA/530-R-94-
014, Office of Solid Waste and Engengy Response, Wastgton, D.C.
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many of the MW incinerators are new and have not as of yet completed a trial burn. Note that the
DOE incinerator at Oak Ridge has completed a trial burn, but that incinerator does not use HEPA
filters. Both the INEEL WERF and DOE-SR CIF incinerators will be completing trial burns in
1997 with the results to be available by early fall.

The ash from the kiln was also tested for D/F with average results of 0.6 ppb. This level would
indicate that some additive could be used (e.g., sulfur flakes). Sulfur acts as a reducing agent that
forces the equilibrium further toward HCI, thereby minimizing the amount of free chlorine in the
combustion chambers. Some literature postulates the view that sulfur poisons the catalytic surface.
However, any additive does not meet good radiological practices of minimizing the amount of waste
generated.

As was discussed during DOE's presentation to EPA on March 10, 1997, the design and
configuration of the Department’s incineration units may offer EPA some valuable insight regarding
the formation of D/F and, hence, the appropriateness of DOE’s request for a separate subcategory
for MW incinerators and deferral of the MACT standards until an appropriate MW incinerator ACT
standard can be promulgated. Accordingly, the following subsections present design/configuration
information for DOE’s three MW incinerators: 1) the CIF located at DOE-SR; and 2) the Toxic
Substances Control Act (TSCA) Incinerator Facility at Oak Ridge Reservation (ORR); and 3) the
WERF at INEEL.

Consolidated Incineration Facility (CIF)

CIF is a 27 MMBtu/hr rotary kiln, 8 ft by 25 ft, designed by John Zink. The kiln is designed for a

30 minute minimum residence time for solids. The kiln front wall has an auxiliary fuel burner
(diesel), an organic burner, and an agueous nozzle. The SCC is cylindrical, 7 ft by 21 ft, with both
an auxiliary fuel burner and a radioactive organic waste burner. The SCC is followed by a quench
vessel where the gases are quickly cooled from?950 F td ~175 F. The quench scrubs the acid gas
and removes the particulate. The quench is followed by a Hydrosonics scrubber where ~10,000
Ibs/hr of steam is injected to atomize a scrubbing liquor for acid gas neutralization. A cyclone
separator, mist eliminator, and reheater follow. The reheater is designed to heat the gases up to
240°F to prevent condensation on the HEPA filters which follow the reheater. Induced draft fans
provide the motive force to pull gases through the system and discharge to the atmosphere via a 150
foot stack. Although unexpected from an engineering perspective, three recent mini-burns (pre-trial
burns) conducted at the CIF indicate that the reheating step may result in D/F formation.

Toxic Substance Control Act (TSCA) Incinerator

The TSCA Incinerator is designed and permitted by the Tennessee Department of Environmental
and Conservation (TDEC) to receive, store and thermally treat radioactively-contaminated
polychlorinated biphenyls (PCBs) and RCRA hazardous wastes. The incinerator consists of a rotary
kiln and a SCC, followed by a wet off-gas cleaning system. Waste and auxiliary fuel are injected
into the primary chamber (rotary kiln), hot combustion gases then flow to the SCC, quench
chamber, and other pollution control devices. Organic liquids and aqueous and solid wastes can be
fed into the rotary kiln. Only high heat value organic liquid wastes are permitted to be fed to the
SCC. The rotary kiln and SCC each have an auxiliary burner that utilizes natural gas or No. 2 fuel
oil to control incineration temperatures.
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The offgas cleaning system consists of a quench chamber, venturi scrubber, packed bed scrubber,
two ionizing wet scrubbers (IWS) in series, an induced draft fan, and the exhaust stack. In the
guench chamber, combustion gases are cooled from the SCC exit temperature of approximately
2200 F to approximately 186 by contact with fresh water and recycle water streams. Excess

water collects in the recycle tank at the base of the quench while the saturated gas stream is routed
to the inlet of the venturi scrubber.

The automatic variable-throat venturi scrubber for particulate removal (greater than one micron) is
between the quench chamber and the packed bed. The venturi assembly consists of converging and
diverging cones with an adjustable throat to allow the pressure drop to be varied. Venturi pressure
drop normally is controlled between the range of 9 to 12 inches of water-column. Scrubber solution
is injected through a nozzle upstream of the throat. The venturi scrubber has a demister on the
outlet section to remove entrained liquid droplets which are then drained to the quench recycle tank.
HCl is removed from the gas phase by cross-current contact with recycled scrubber solution in the
packed-bed scrubber. To control scrubber solution acidity, an alkaline solution is added. The
addition rates are controlled by pH sensors on the outlet of the scrubber water recycle loops.

Two IWS units are included for removal of submicron particulate matter by providing cross-current
contact of the flue gases with recycled scrubber solution. Each of the units consist of an ionizer
module in which particles are electrically charged by energized wires and become attached on the
wetted surfaces of the scrubber packing.

To protect the air pollution control (APC) system from damage caused by high inlet temperatures, a
high temperature-actuated system infrequently bypasses the exhaust gas from the SCC to the
atmosphere through a thermal relief vent. When bypass occurs, the waste feeds are automatically
stopped, auxiliary fuel is used to maintain the temperature in the SCC, and an alarm sounds to notify
the operator.

Waste Experimental Reduction Facility (WERF)

The Idaho National Engineering and Environmental Laboratory (INEEL) Waste Experimental
Reduction Facility (WERF) mixed-waste incinerator is a dual-chambered, controlled-air, industrial
waste combustion unit with a maximum rated combustion capacity of 5.0 million Btu/hr. The active
incinerator system consists of the following:

» A solid waste feed system that conveys the solid waste containers of low-level waste, hazardous
waste, and mixed low-level waste

e A primary (lower) chamber, where liquid and solid wastes are introduced and where combustion
takes place at starved air conditions for solid waste and excess air conditions for liquid wastes

« A secondary (upper) chamber that acts as an afterburner for the unburned volatile gases from the
wastes in the primary chamber

» A combination of two dilution air streams and a shell-and-tube heat exchanger for cooling
combustion gas before it reaches the air pollution control equipment

« An air pollution control system using baghouse and HEPA filters

* A bottom-ash removal system to remove ash through a cooling hopper located in the bottom of
the lower chamber
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The incinerator is normally operated on a campaign basis (each lasting about 20 days) which
minimizes the number of heat-up/cool-down cycles to prolong the refractory life. The incinerator
may operate for up to approximately 5760 hours a year.

Solid wastes, typically packed in incinerable containers up to 2 x 2 x 2 feet, are charged at a rate
currently limited to 400 Ibs per hour. Solid wastes typically consist of clothing, rags, and plastic, as
well as liquid wastes absorbed on corncobs. Secondary plastic packaging is provided for wastes
containing volatile liquids. Ash and fixed carbon in the waste accumulate on the lower chamber
hearth. Feed to the incinerator is stopped periodically to burn off the fixed carbon in the residue.
As hot volatile gases enter the secondary chamber, excess air is injected for complete combustion.
Residence time in the secondary chamber is approximately two seconds when burning solid low-
level waste at a rate of 400 Ib/hr at 21BGnaximum secondary chamber exhaust temperature.

Hot combustion gases undergo a three-stage cooling process prior to filtration. After leaving the
secondary combustion chamber, the off-gas is cooled to less thafiR 0Mixing with dilution

air drawn from outside. The heat exchanger secondary cooling system uses outside air in a shell-
and-tube design to further cool the gas to less thanF/58hell-side air is exhausted to the
atmosphere through a separate stack. A second stream of dilution air is drawn from inside the
facility into the off-gas system. This second stream mixes with gas exiting the heat exchanger to
cool the off-gas to less than 4%0Dbefore entering the initial pollution control equipment. This
three-step cooling process protects the filtration media in the air pollution control equipment.

After dilution and cooling, the off-gas enters the fabric baghouse filter system, forming a cake on

the surfaces of the fabric and eliminating approximately 99% of the particulate. Pressure pulses are
used to remove excess particulate cake from the bag surface as necessary to maintain the baghouse
pressure drop at an acceptable level. Particulate material drops to a collection hopper.

Air exiting the baghouse system passes through a HEPA filter bank. Enclosed within this bank are
roughing filters and HEPA filters. The roughing filters are used to further extend the life of the
HEPA filters. The filter bank consists of 16 HEPA filters in a 4 x 4 array. Maximum pressure drop
allowed across HEPA filters in general is 10 inches water-column (wc). A minimum removal of
99.97% is still maintained at this pressure. WERF is normally operated at a 4-in. wc pressure drop
across the HEPA filters.
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U.S. DEPARTMENT OF ENERGY FOLLOW-UP COMMENTS RELATED TO THE
MARCH 10, 1997, MEETING WITH EPA ON THE HAZARDOUS WASTE COMBUSTOR
PROPOSED RULE (61 FR 17358; APRIL 19, 1996)

ENCLOSURE 3. CURRENT LEVEL OF PROTECTIVENESS PROVIDED BY DOE
MIXED WASTE INCINERATORS

During the March 10, 1997 meegibetween DOE and EPpersonnel, ongeneral issue raised was
whether DOE incinerators which treat hazardous wasteessig a radioactive coponentpose a
more sgnificant threat to human health and the environment than do incineratorsgesolak
hazardous waste. This enclosure addresses this issue.

The informatiorprovided in this enclosure is based on speesfic screenig risk assessment
reports that have undgone review agart of the RCRA Part Bermit goplications for the facilities.
The Toxic Substances Control Act (TSCA) risk assessment has alsgamejarblic review and
comment. The sourceparts demonstrate that, absent additional controls, the level of
protectiveness currentprovided ly air pollution control devices eptoyed at DOE mixed-waste
incinerators assures that thegetrrisk level of 16 for the gh end individudl will not be exceeded.

Consolidated Incineration Facility (CIF): Preliminary Health Risk Assessment Information

A preliminary Health Risk Assessment for the Consolidated Incineration Faailthe DOE
Savannah River Site was conductgdiie Geogia Institute of Technolgy. The reort, ERDA
Task Order 94-041, was c@ated on June 28, 1995. The risk assessment used the EPA draft
guidance on combustor health effects scregniethodolgy® and includegublic participation.

The health risks due to CIF chemical emissions were estimategifasindifferent scenarios: an

adult resident, a subsistence farmer, a subsistence fisher, and a child resident. The chemical toxin
health risk assessment was based on thermardic modelig; the hgh emissions estimate was

based on sensitivitstudies and does not necesgamiflect the rage of geratirg conditions of the

CIF. The oganic baseline emissions estimate was derived from a literaturey ifrveinerators

with similar gperatirg characteristics; the ganic hgh emissions estimate was set a factor of ten
above the baseline estimate.

For the purposes of evaluaiithe protectiveness of the proposed MACT standards, EPA uses a
target risk level of 16 for the gh-end individual risk (61 FR7371, col. 1).

EPA, 1994.Exposure Assessment Guidance for RCRA Hazardous Waste Combustion Facilities
(Draft), EPA530-R-94-021, Office of Solid Waste and Egeeany Response, Wasthgton, D.C.

EPA, 1990.Methodology for Assessing Health Risks Associated with Indirect Exposure to
Combustor Emission@&eview Draft), PB90-187055, Office of Solid Waste and Eereg
Response, Washiton, D.C.

EPA, 1994.Addendum to the Methodology for Assessing Health Risks Associated with Indirect
Exposure to Combustor Emissidiisternal Review Draft),, EPA600/AP-93/003, Office of Solid
Waste and Emgeng/ Response, Washgton, D.C.

E3-1



Health risks for chemicals are characterized for cageinic and noncarcigenic effects. Cancer
risk is conputed ky multiplying the chemical intakeyba carcingenic slge factor which rpresents
the carcingenicpoteng of the chemicaper unit intake. This risk is th@obability of excess
lifetime cancer from the @osure. The total cancer risk is gaumed ky summirg the cancer risks
for each chemical.

Noncarcingenic risks for chemical toxins are defined in terms of hagaotients. The hazard
guotient is the ratio of the chemical intake to the reference dose for that chemical. The reference
dose is the estimated daihtake that is associated with the occurrence of the adverse health effect.
The toxic engoint for the reference dose varies from chemical to chemical. Total hazard indices
are conputed ty summirg the hazardjuotients of chemicals with the same adverse health effect
endpoint. For this stug, asper EPA 1994uidance, the hazard indices for liver effects and
neurotoxin effects were calculated.

The reoresentative lifetime health risks summarized in Table E3-1 are based on models of the
trangort of chemical toxicants from CIF air emissions to humanptecg and reflect estimates
presented in two Gegia Tech studiés . For risksparted in Table E3-1, the assessment based its
emission estimates on maximum CIF waste feedrates, worst-case fqabitioms, and the
minimum allowable peratirg efficiencies. It is epected that the avega conposition of waste

feeds and antipated @eratirg efficiengy of the ClFprocess gstems will result in gnificantly

lower emissions than the calculated estimates or those measureptierinal burn.

Conseguently, Table E3-1 reflect vgrconservative risk estimates.

Table E3-1. Lifetime Cancer Risks for the CIF Baseline amgth HEmissions: Chemical

Baseline Hgh Emissions
Subsistence Farmer 3.0E-09 3.0E-08
Subsistence Fisher 3.4E-06 3.4E-05
Conyposite Individual (MEI) 2.3E-10 2.3E-09
Child Resident 4.9E-11 4.9E-10
Adult Resident @ 11,770 m 2.3E-10 2.3E-09

The subsistence fisher risks, which are drivehe bioaccumulation of toxins in fishpear to be
the hghest. When one more clogexamines the methoda@y used to estimate these lifetime
cancer risk levels, one regiuzes that these elevated levelsyrba attributable to two variables.

Geogia Institute of Technolgy, 1994. Air Emissions Estimate for the Savannah River Site
Consolidated Incineration Facility; Part 1: Metal and Radionuclide Emissi@iSERDA-94041-
002, Rev. 2, Environmental Bimeering Pragram and Health Bfsics Prgram, Geogia Institute
of Technolgy, Atlanta, GA

Geogia Institute of Technolgy, 1994. Air Emissions Estimate for the Savannah River Site
Consolidated Incineration Facility; Part 2: Organic Emissip@T/ERDA-94041-003, Rev. 2,
Environmental Egineerirg Pragram and Health Bisics Prgram, Geogia Institute of
Technolay, Atlanta, GA
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First, the toxin level of the fish in th@nd have been conservatiy@verestimated in this
assessmentyimot includirg chemical toxin biodgradation in the water. For tipeincipal risk-
contributirg chemicals, this can lead to a risk overestimatipa Eactor of at least 38 over a
compartment model that includes biggtadation. Second, the bioaccumulation factors used in this
assessment for thpgincipal risk-contributirg chemicals in the fisher scenario were about a factor of
200 lager than the valuegiven by EPA for use in the health effects scregroh combustors.
Accordingly, the Dgartment believes that eliminagjiconservative estimates angplying EPA

values wouldyield results well below EPA’s tget risk level.

The reresentative lifetime health risks and the doses due todrestities of radionuclides in CIF
air emissions are summarized in Table E3-2 and reflect estipragEnted in a Gegia Institute of
Technolay Report’. For risks and dosespated in the table, a lifetime was assumed to be 70
years for the subsistence fisher, subsistence farmer, and thgeaweliaidual. This assumes that
these individuals live at the same location fory@@rs. The lgnning of their life coincides with
the startp of CIF. The CIF is assumed to close aftey8ars of peration. These individuals
continue to live at the same location for anotheyddrs and are ersed to ap residual
radioactiviy in the environment left from theperation of the CIF.

Table E3-2. Estimated CIF Lifetime Effective Dosgulralent (mrem)/Rpresentative Lifetime Risks

Baseline Emissions igh Emissions
Onsite worker 24 | 1.2E-6 7.4 | 3.7E-6
Subsistence Farmer 0.44 | 2.2E-7 23/ 1.1E-6
MEI 0.24 | 1.2E-7 1.9 / 9.4E-7
Average Individual 0.20/ 0.1E-6 NA/ NA

The risk estimates for the maxima#xposed individual (subsistence fisher) on the site boyndar
for the radionuclide air emissions is at least 720 times less than the lifetime risk (1.3E-2)dor bein
exposed to baayround radiation (360 mren)) for an averge member of the U.population.

The emission results from the CIF trial burndested to be available in the fall of 1997) will be
used to pdate thegreliminaty health risk screengithat was done to obtain a RCRA treatment,
storagge and diposal faciliy (TSDF)permit from the State of South Carolina and EPAiBe V.

Geogia Institute of Technolgy, 1995. Health Risk Assessment for the Savannah River Site
Consolidated Incinerations Facility; Part 1: Radionuclid&T/ERDA-94041-005, Draft, Health
Physics Prgram and School of Civil and Environmentaldireerirg,, Geogia Institute of
Technolay, Atlanta, GA
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Toxic Substance Control Act (TSCA) Incinerator: Status of Risk Assessment and Dispersion
Modeling

EPA published its Combustion Stragin 19942 This stratgy proposed additional guirements to
be inposed on hazardous waste combustors, inctudietals feed limits and risk assessment. The
regulation of the metal constituents in waste has Ipeeviously unregulated in RCRA incinerator
permits. EPA and the Tennesseg@dment of Environmental Conservation (TDEC) are curyentl
develging regulations for the emission and feed rate of individual metals. Evegtihrou
regulations cleast impose such muirements, DOE-Oak Rgg Reservation (ORR) voluntayil
agreed to metals feed rates based on 40 CFR 266 (Blifateons) andytpical goerations (versus
maximumpossible loadig). To ensure the limits remagnotective of human health and the
environment, a December 12, 1985 mit modification: (1) irposed metal feed limits on the
TSCA Incinerator, (2) muired a heay metals trial burn be conducted, and (3) directed that
dispersion air modelig of the trial burn results heerformed. Althogh a multipathway risk
assessment has ngdt beerperformed, the established incinerataguiatory limits takepotential
impacts into account.

The hazardous waspermit (TNHW-015) for the TSCA Incinerator was issugdlbEC in 1987; a
permit renewal pplication was submitted in March 1997. Thsplication proposes a metals trial
burnplan and risk assessmegtain. Aspart of thepermit renewalpersonnel antigiate conductig
both a trial burn (which also includes dioxin monitgjirand a risk assessment that addresses
metals, oganics, PCBs, and dioxins. The metals trial lplam and dipersion modelig plan were
submitted in March 1996 and are awajtapproval by EPA and TDEC. Pon gproval, the metals
trial burn and digersion modelig will be conducted.

Relative to the radioactiwelcontaminated wastes, EPA dan IV, under the authogtof the Clean
Air Act, has issued NESHAPgproval under 40 CFR Part 61, Shaot H for goeration of the

TSCA Incinerator. Thisgproval remains in effect andgelates the radionuclide emissions from
the TSCA Incinerator. As stated in thgpeoval letter, the maximum allowable ORR annual dose
limit to thepublic is 10 millirem. Althogh the TSCA Incinerator’s allowable dose is 7.5 millirem
out of the ORR 10 millirem dose limit, to date, thghastpredicted annuafearly dose was 0.53
millirem and occurred in 1992.

8 EPA, 1994.Hazardous Waste Minimization and Combustion Strate§y/530-R-94-044,
USEPA, Washigton, D.C.
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Waste Experimental Reduction Facility (WERF): Preliminary Screening Risk Assessment
Data

A preliminary (pre-trial burn) screengrisk assessment for WERF incinerator emissions has been
performed consistent with EPduidance’ It was submitted in Janpd®97 to the State of Idaho as
part of the RCRApermit gplication for the incineratot®

Based on the screegimformation, the total (sum of indirect and direcpesures) excess lifetime
cancer risks estimated Ithe screenigrisk assessment for chemical emissions inclyithie 1995
TEQ data were 7.9E-6, 9.2E-8, and 9.6E-8 for f§yymothetical subsistence farmer, adult resident,
and child resident, rpsctively, at thepoint of maximum air concentration. Estimated radiation
doses associated wighojected WERF incinerator emissions were 0.029 millirem to the mayimall
exposed offsite individual (DOE 1995%). Assumian annual whole-bydrradiation of 0.029

mrad and guality factor of one, the corrpending increased lifetime risk of fatal cancer would be
1.5E-8 (EPA 1994) These calculated risks are lower than EPA’s benchmarkpthbiticg

(target level of 1E-5 for the gh end individual risk) (61 FR7371).

Thepotential for noncarcingenic effects for each identified rgater through indirect and direct

exposure to chemical emissions from the fagilitas also estimated. Based on EPpasxre
assessmermguidance, hazarduotient values for chemicals affedithe same tget oigan were

summed to derive a hazard index (HI). The EPA has established a HI benchmark of 0.25, which is
despgned to be adpiatel protective of human health consideginoncancer effects. The Hl

estimated for the WERF emissions was substayiiedls than 0.25 for each get ogan, summed

for the indirect and diregathways, for the subsistence farmer, adult resident, and child resident,
regectively. The repective HIs summed for all tget olgans (conservativelassumig that all

chemicals affected the samegetrorgan) were 0.105, 0.074, 0.075 for the subsistence farmer, adult
resident, and child resident, pestively, all still substantialt less than 0.25.

EPA guidance and directives address environmental concentrations of lead (Ppgcif@area of
concern (see, for exale OSWER Dir. 9355.4-12). The modeled maximum concentration of lead

WERF Screenig Level Risk AssessmentyEEL. RCRA Part B Permit Applicatipdanuay,
1997.

10 INEEL, RCRA Part B Permit Application, Volume 9, January, 1997

L Technical Support Document for Air Resources; Idaho National Engineering Laboratory

Environmental Restoration and Waste Management Progl@@g&/ID-10497, U. S. Department
of Enegy, ldaho Operations Office, March 1995.
1z Guidance for Performing Screening Level Risk Analyses at Combustion Facilities Burning
Hazardous Waste8raft, Environmental Protectiongéng/, December 1994.

E3-5



in the soil was calculated to be 0.002 mg/kg. This value is well below the EPA benchmark of 100
mg/kg® In addition, the modeled concentration of lead in air was calculated to be 9.17E-5 g/m ,
also well below the EPA benchmark of 0.2 §fth .

Although the areas within the INEEL boundary, in general, are not open to public access, there are
public highways that transect the INEEL. To evaluate the potential impacts to members of the
public, the maximum ambient air concentrations to receptors placed along these highways were
compared to EPA Region Il Risk-Based Ambient Air Concentrations. The results indicate that no
risk-based ambient air concentrations would be exceeded at these locations and that the sum of the
hazard quotients for these receptors was 0.127, also less than 0.25.

Summary of Risk Assessment Component

The Department believes that the preceding MW incinerator-specific risk assessment information
supports the justification for a separate MW incinerator subcategory and deferred MACT standards.
More specifically, except for CIF’s very conservative subsistence fisher risks, which are duly noted
above, the preceding risk assessment data and voluntary protective measures (i.e., use of metal feed
rate limits) illustrate that, absent additional MACT controls, the Department’s MW incinerators
provide a level of protectiveness beyond that used by EPA as the target risk level for high-end
individuals (1E-5). It should be noted that the Department believes the request for a separate
subcategory, however, does not hinge on this risk assessment information solely. Rather, DOE’s
request is built on a foundation of reasons outlined in Enclosure 1, supported by practical risk
assessment information, and strengthened by a number of additional considerations which are
further described in DOE’s August 1996 consolidated comment package; the March 10, 1997
DOE/EPA meeting; and Enclosures 1, 2, and 4.
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U.S. DEPARTMENT OF ENERGY FOLLOW-UP COMMENTS RELATED TO THE
MARCH 10, 1997, MEETING WITH EPA ON THE HAZARDOUS WASTE COMBUSTOR
PROPOSED RULE (61 FR 17358; APRIL 19, 1996)

ENCLOSURE 4. RADIOACTIVE MIXED WASTE AND LAND DISPOSAL
RESTRICTIONS (LDR) STANDARDS FOR HIGH MERCURY-
INORGANIC SUBCATEGORY SECONDARY WASTESTREAMS

Fundamental to waste treatment is the cphtteat the ype of treatment technady used (a3.,
incineration) and the level of treatment achieved are hedgiendent on thehysical and chemical
characteristics and cqusition of the waste. DOE has an invegtof RCRA Subtitle C-rgulated,
mercul-bearirg ‘legacy’ waste which rguire treatment. Such waste exceeds the tgxicit
characteristic threshold for merguyet is notprohibited from incineration under the LDR dilution
prohibition because of the ganicspresent and the material’s cposition. Table E4-1 estimates
the total volume of DOE mixed waste that is destined for thermal treatment, igdlociimeration,
and thepercentge of thepotentiall incinerable mixed waste that is characterized as mercur
bearirg (D009?) hazardous waste.

Table E4-1. Current volumes of DOE D009 potentially incinerablenixed (low-level and
transuranic) waste, relative to total DOE mixed waste and total DOE thermally treatable
mixed waste?

Percent
classified as
Waste category Total, ni D009
Total DOE mixed LL and TRU waste 165,369 27%
Waste with oganic contaminants 111,871 30%
Waste currenyl planned for thermal treatment 66,439 14%

a. Source of information: DOE Mixed Waste InvegtBeport (MWIR) developed in support of the Federal Facilities
Compliance Act and supportjrsite Treatment Plans.

The Dgpartment has conyed, both in the consolidated commpatkaye submitted in Agust
1996 and durigits briefing to EPApersonnel on March 10, 1997, a number of its concerns
associated with copfiance with the mercyremission standard. [See General Commept 3,(
third paragraph) and $ecific Comment 4.111.A.3.a of the Aust 1996 comment submittal)]. In
addition to theprevalence of mercyrin potentially incinerable DOE wastes, additionglevational
concerns relative to mergubearirg feedstreams include the follovgn

13 Under 40 CFR 261.24, waste exhibits the characteristic of tpxind is asgned the D009 waste
code when an extract from a representative sample equals or exceeds the EPA-established
threshold concentration for mergusf 0.2 ny/l.
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¢ mercuy content in DOE lgacy waste streams isdhly variable, as are the waste matrices, and
conmplete characterization data ynaot be available.

« DOE has additional ganic-bearig wastestreams that demand further characterization,gdurin
which additional mercyrbearirg wastes mabe identified.

« conpliance with feed controlyoDOE on certairpreviously-containerized lgacy mixed wastes
would entail manualmening, sanpling, and sortig each wastpackage, whichpresents
significant personnel radiation gosure angersonnel/faciliy safey issues.

One concern that was raised dgrthe DOE/EPA meetmon March 10, 1997, focuses on a
mercuy-bearirg waste stream thappears to be ugue to mixed-waste (MW) incinerators, and
which the Dgartment foresees will bgenerated while coptying with beyond-the-floor (BTF)
standards for dioxin/furans (D/F), poposed. Pecifically, D/F abatementmions sggested in
theproposed MACT rule include carbonjaction [40 CFR 63.121[)(7)], carbon beds [40 CFR
63.1210()(8)], cataytic oxidizers [40 CFR 63.121j)(9)], and dioxin inhibitors [63.121)(10)]
(61 FR17522). For DOE’s MW incinerators, neither the gataloxidizer nor the dioxin inhibitor
options were considered becauseythee not egected to reduce merguemissions.In evaluatimg
the carbon ijection (Cl) and carbon bed (CBptans, the Dpartment determined that its use of
either the CI or Croposed D/F control gtions will likely result in thegeneration of a
wastestream for which no treatmenpaeity exists.

Under the LDRprogram (40 CFR Part 268), EPA sets forth treatment standards that are either
concentration-based @fth or mg/kg) or technolgy-based. In either case, treatment standards for
each treatabiljt group are derived from thperformance of a best demonstrated available
technolgy(ies) (BDAT). EPA initialy clarified the BDAT concgt in a final rule dated November
7, 1986 (51 FRI0572). In definig the terms “demonstrated” and “available,” ERgkesed with
comments that treatment standards should not be based agpngnasid innovative technofies

and stated “To be considered a “demonstrated” treatment teglynaloa full scale facilit must be
known to be in peration for the waste or similar wastes . . . .” (5140888). The feng/ goes on
to offer four criteria in determingqwhether a treatment technglpis “available,” the second of
which reguires the technolyy itself or the services of the techngjato be commerciall available
(51 FR40589).

EPA has established a number of treatgbgibups for wastes that exhibit the toxigitharacteristic

(TC) for mercuy. Treatment standards for mergdrearirg wastes are set forth in the 40 CFR

268.40 table “Treatment Standards for Hazardous Wastes.” These include a treatment standard for
inorganic nonwastewater, includgjancinerator residues, that exhibit (or ar@eosted to exhibit) the

TC for mercuy and whose mercyrconcentration @uals or exceeds 260gfkg total mercuy. EPA
categorizes thisype of waste as [dh Mercur-Inorganic Subcatgory waste andgecifies that such
wastes must be treated ugihe technolgy-based standard of “RMERC?

1 RMERC, which is a technadly-based LDR standard, requires retaytim roastig in a thermal

processig unit capable of volatilizig mercuy and subsequegtcondensig the volatilized
mercuy for recovey. The “retortirg or roastim unit (or facility) must be sulect to one or more
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Relative to DOE MW incinerators, when MW is burned, the combugtiortess does not desjro
the radioactiviy associated with waste, grthe chemical anghysical forms of radionuclides.
Carbon iected into dy systems will adsorb radionuclides, agpwith mercuy, D/F, supended
particulate fumes and othproducts of incomlete combustion. [#&nt carbon will be qaured in
exhaust scrubbers and filtration devices. DOE has evaluated igseltidk carbon silo with
pneumatics and a secongdraghouse to function as the carbon collector after the reheater but
before the units’ HEPA filters. ggént carbon will be collected on thegsargped to a hpper, and
then collected. Ustna carbon ijection rate of 5-20 Ibs/hr, in the course of gaar, assumip
7200 hours of peration, the amount of additional radioactive mixed waspec®rd to bgenerated
is estimated to be between 36,000 Ibs and 144,000 Ibs.

DOE also notes that while glaouses argeneraly viewed agjood particulate collection devices,
allowing for particulate emissions of 0.004%ains/dscf, the use of HEPA filters cprovide at least
another order of ngmitude ofparticulate removal (0.0004@dscf at CIF). Thus, it is @ected that
some ifnected carbon will leak thrgh the bghouse to the HEPA filters shortegiRlEPA life
because of thparticulate loads morting from the bghouse. A HEPA bank at CIF consists of nine
filters at 40 Ibs/filter; ypically, two banks are on line to meet minimugugment rguirements.
Currently these filters are chgad out about once a month. As mpagticulate rgorts, however,
the differentialpressure across the HEPAs will increase necesgtatmore frquent chageout. A
chargeout of all three bankgoduces about one ton of wastpgst HEPAs). Moreover, DOE
anticipates that like the carbon wastegtoaed in the bghouse, pent HEPA filters will have
mercuy, dioxin, and radioactive contaminants. Altgbuhe level of radioactiwt D/F, and
merculy may be low, the HEPA filters would need to be g#ad at thepoint of generation (i.e.,
upon beirg removed from service) and apaéd for mercuy, radioactiviy, and D/F to determine
whether thg qualify as hgh mercuy-inorganic wastes.

of the following: (1) a National Emissions Standard for Hazardous Air Pollutants (NESHAP) for
mercuy; (2) a Best Available Control Techngp(BACT) or a Lowest Achievable Emission
Rate (LAER) standards for mergumposed pursuant to a Prevention afrffficant Deterioration
(PSD) permit; or (3) a State permit that establishes emission limitations (within the gn&fanin
section 301 of the Clean Air Act) for mergurAll wastewater and nonwastewater residues derived
from this process must then complith the correspondgtreatment standards per waste code
with consideration of anapplicable subcageries (eg., High or Low Mercuy Subcatgories).”
See 40 CFR 268.42, Table 1-- Techiggi€odes and Description of TechngyeBased
Standards.
15 As with injected carbon, carbon begstems also adsorb radionuclides, glarth mercuy and
other offgas products.
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Relative to the use of carbon beds, it is the Department’s understanding that carbon bed systems are
fairly large structures. MW incinerators could be retrofitted with carbon beds that follow the HEPA
filters. A calculated amount of carbon would be removed and new carbon added on a specified
frequency (e.g., daily or weekly). This “moving bed” of carbon would need to report to an airtight
enclosure for subsequent removal, sampling, and analysis. As with carbon injection, DOE
anticipates the carbon beds will adsorb mercury, dioxin, and radionuclides. Although the level of
radioactivity should be low, the carbon beds will concentrate the mercury and it is hypothesized that
final mercury concentrations will exceed the High Mercury-Inorganic Subcategory threshold. In
summary, the Department estimates the potential production of approximately 200,000 pounds per
year of incinerator residues including spent carbon, baghouse bags, and additional HEPA filters.

Incinerator residues must either meet all applicable LDR treatment standards at the waste’s initial
point of generation or be subjected to treatment until the residue meets the assigned standards. If
D/F concentrations exceed 1 ppb, then current LDR standards typically necessitate the carbon be
reincinerated. Reincineration of the spent residues may be possible; however, the mercury may
become more concentrated until it exceeds the LDR high mercury-inorganic subcategory threshold
(260 mg/kg total mercury). Wastes within this subcategory must be treated by an EPA-prescribed
method of treatment designated as RMERC (i.e., recovery of mercury by retorting or roasting) prior
to land disposal. Should the high mercury carbon also possess a radioactive component, however,
treatment capacity is currently unavailable. Therefore, if carbon wastestreams with mercury
concentrations that exceed high-mercury threshold are also radioactively-contaminated, the waste
cannot be land disposed until it is treated to meet the technology-based standard. There is no
current solution except to store the waste. Prolonged storage, however, is not an acceptable option
per the LDR storage prohibition.

In light of the above discussion, should EPA establish the final D/F standards necessitating the use
of carbon injection/carbon beds (as opposed to temperature control to befow 400 F at the PM
control device), DOE requests EPA establish a new LDR subcategory, Radioactive High Mercury-
Inorganic Subcategory, and set forth a new technology-based treatment standard based on
immobilization (e.g., stabilization or macroencapsulation). Such a treatment designation would
minimize the sampling and analytical process needed to determine if the secondary waste is < 1.0
ppb for D/F and <260 mg/kg for mercury.

It should be noted that under the Federal Facility Compliance Act and its associated Consent Orders
which govern the management and treatment of existing and emerging mixed waste streams, a new
mixed waste stream must be reported to the regulating community within 48 hours. The follow-up
information must contain the plan that must be followed for ultimate treatment and disposal of the
waste. If EPA fails to establish a new subcategory treatment standard for this wastestream, DOE
sites will need to accommodate the prohibited wastes by designing, constructing, permitting, and
operating additional mixed waste storage facilities. In addition, it is highly likely that it may be
necessary to initiate treatability studies to ascertain the appropriateness and effectiveness of various
treatment technologies. This will divert already scarce resources away from other DOE priorities
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(e.g., environmental restoration and waste minimization efforts) to focus on developing
retorter/roasters that can accommodate mercury contaminated carbon possessing a radioactive
component.

EPA has previously encountered and resolved a situation in which final treatment standards for
certain K-listed hazardous wastes resulted in no legal means of disposal for wastes requiring a
disposal outlet. Specifically, in the final regulation designated as First Third [August 17, 1988; 53
ER 31138], EPA established a treatment standard of “no land disposal” for a number of K-listed
nonwastewaters. This standard was premised on EPA’s determination that: (1) the waste could be
totally recycled without generating a residue; (2) the waste was not being land disposed; and (3) the
waste was no longer being generated_(63ER51, col. 1). Subsequent to issuing the First Third

final rule, EPA was informed that although these wastes were no longer being generated by
manufacturing processes, they were nonetheless being actively managed as derived-from wastes
(e.g., leachate resulting from placement of K-listed wastes into landfills). In the May 2, 1989
Federal Register (54 FE8836), EPA amended the no land disposal treatment standard for most of
the First Third wastes noting that, had the Agency known these wastes were still being actively
managed, it would not have issued the no land disposal standard.
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