














The 36 radial distances from the stack to the property line ranged from 108 to 808
m. Using an assumed emission rate of 1 g/sec, the model calculated the annual average
concentration at each of the 36 receptor locations. The highest concentration at the
property boundary was 2.72 mg/m®, which occurred 320 m due north of the glass meiter
stack. Since receptor concentrations are directly proportional to the source strength, the
maximum annual average concentration (mg/m>) of any pollutant listed in Table 4.1-1 can
be obtained by multiplying the "emission rate (g/sec)" by 2.72. Accordingly, the maximum
annual average concentrations of NO, and particulates are 0.0035 and 0.0008 mg/m?®,
respectively. Both concentrations are negligible compared to NAAQS and will not
adversely affect ambient air quality.

The release of polychlorinated dibenzo-p-dioxins (PCDDs) and polychiorinated
dibenzofurans (PCDFs) from incinerators is an area of concern. The concemn originated
during testing of municipal waste incinerators (MWIs). These tests showed that PCDDs
(up to 4.4 mg/m®) and PCDFs were coming from the stacks of these incinerators in levels
exceeding the assumed input levels of these compounds. PCDDs are considered to be
carcinogens by EPA and promoters of carcinogenicity by Canada and some European
countries. The potency factor for the worst PCDD is 1.56 x 10°, which is the highest
among all listed carcinogens (EPA, 1986b). The potential for release of these compounds
from the glass melter is discussed in Appendix B and summarized in the following
paragraphs.

PCDDs are not known to be formed by any biological activity, and all known
sources of PCDDs involve oxidation and/or chlorination of organic compounds that are
precursors or building blocks for PCDDs. Therefore, the source of dioxins from the glass
melter will be either dioxins introduced into the furnace, either intentionally or as a
contaminant (eg., frace contaminant of paper), or dioxins formed in the furnace and
ancillary equipment from precursor chemicals. The high destruction and removal efficiency
of the melter, up to 99.9999%, (Table 4.1-3) ensures that in the unlikely event that
PCDDs are formed in the glass melter, their destruction will also be nearly complete. The
high combustion efficiency will destroy most precursor chemicals before they are able to
form PCDDs. Dioxins are formed in the temperature range of 200 to 730°C
(approximately 390 to 1,350°F) and are destroyed at temperatures exceeding 750°C
(1,380°F). The formation of dioxins is virtually impossible due to operating temperatures
in the combustion zone of 1,400 to 2,750°F and the very rapid coaling below the
formation temperature by the quench water in the wet scrubber. The rapid quenching
below formation temperature is the method recommended by EPA for minimizing PCDD
emissions from municipal waste incinerators.

The conclusion drawn in Appendix B is that the high system combustion efficiency
will ensure the destruction of virtually all trace dioxins and dioxin precursors, and rapid
quenching below dioxin-formation temperatures will prevent the creation of PCDDs and
PCDFs. Release of any PCDDs or PCDFs will not be in excess of acceptable standards.

In addition, dioxin formation in the ash is not expected because the ash
constituents are incorporated into the glass and maintained at high temperatures for
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(based on standard man) to a hypothetical individual located at the property boundary
was estimated to be 0.073 millirem/year (mrem/year). The location of the individual was
470 m north-northeast from the glass melter stack. Contributions to the total dose by *H,
28py, and #°Th were approximately 40%, 50%, and 10%, respectively. Contributions by
inhalation and ingestion pathways were 60% and 40%, respectively.

The estimated dose and the associated risks are very low. Recently promulgated
National Emission Standards for Hazardous Pollutants (NESHAPS) limit the effective dose
equivalent to 10 mrem/year for an individual. (The previous limit for a person living near
an NRC-licensed facility was 10% of the occupational limit of 5,000 mrem/year, or 500
mrem/year.) Under NESHAPS, an operating permit and emission monitoring are required
for any new source projected to result in more than 0.10 mrem/year effective dose
equivalent to any individual.

Based on the 1990 population distribution surrounding the Mound facility, the
collective effective dose equivalent (CEDE) to the total population residing within 80 km
of the facility (approximately 3,035,000) was estimated to be 2.6 person-rem/year. The
collective dose equivalent projected for operation of the glass melter facility is very small;
no somatic or genetic effects are anticipated.

4.1.2 Surface Water Quality

Operation of the glass melter would not result in the direct discharge of effluents
to surface or ground water sources. Discharge of scrubber liquid, if any, would be a minor
stream to a wastewater treatment facility which discharges at an NPDES permitted outfall.
This liquid would be characterized for waste feed RCRA hazardous components prior to
release to ensure that pretreatment standards were met, and that toxic materials were not
released to the treatment facility. Based on the control systems which would be in place,
impacts on surface and ground water quality from glass melter operation would be
predicted to be negligible.

4.1.3 Biological Resources

Air emissions from melter operation and resulting changes in air quality are
considered to be the pathways by which biclogical resources could be potentially
impacted. The air quality analysis indicates no measurable change in air quality with
respect to priority pollutants; hence, no adverse impact is projected from this source.
Radioactive emissions are predicted to result in a maximum fence line dose of 0.18

mrem/year. This is considered sufficiently low to be indicative of negligible impact to
biological resources.

4.1.4 Human Health and Safety During Routine Operations

Use of the glass melter for treatment of mixed wastes could impact the health
and/or safety of on-site personnel and the general public during routine operations. The
following sections provide information on the potential impacts and their magnitudes.
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Toxic Contaminant Exposure. Personnel operating the glass melter may
receive exposures to toxic contaminants when hazardous waste and
mixed-waste vapors escape to the work area atmosphere during routine
activities.

During furnace tests in January 1985, personal sampling conducted by
Mound industrial hygienists indicated that the exposures exceeded
established standards, as shown in Table 4.1-4. The toxic substances of
concern in the January 1985 sample were acrylonitrile and carbon
tetrachloride. Both are considered by ACGIH to be known human
carcinogens.

Technical Manual MD-10161, Mound Respiratory Protection Program,
provides that process hazards be evaluated and appropriate respiratory
protection be provided.

Exposure of personnel in the adjacent facility to toxic contaminants from this
unit are not expected. Exposures which exceed established limits outside
the glass melter and offgas equipment rooms should be precluded by the
lack of direct contact with contaminants and the negative pressure
maintained in the furnace offgas rooms.

Skin contact with toxic substances is another source of exposure which
should not occur. The selection and use of appropriate personal equipment
minimizes the risk of direct skin contact.

Heavy-Metal Exposures. Table 2.1-7 provides a list of heavy metals that
could be present in the wastes. The metals of primary concern are arsenic
and cadmium, which have low TLVs and are known carcinogens. These
metals pose a risk to employee health if ingested or inhaled as metal oxide
fumes. Table 4.1-5 indicates extremely high temperatures are necessary to
vaporize all of the oxides except As,O,. Therefore, Cd, Cr, and Pb
heavy-metal exposures are not considered an employee health risk under
normal or accidental conditions.

Arsenic and other heavy metals are readily soluble in the molten glass, and
also subject to effective removal in the offgas system. Source term
quantities shown in Table 2.1-5 are not sufficient to cause worker health risk
if extrapolated over a year of operation, even if the total daily quantities
were re-entrained into the workplace.
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Table 4.1-4. Glass Melter Facility Hazard Identification

Hazard Source/Risk Exposure Consequences Controls
Noise Propane burner on the furnace Potential hearing loss, nolse Evaluation of noise levels — dosimetry
and the offgas handling equipment levels in excess of standards and sound level readings. Implementation
of engineering controls, i.e., barriers,
ear protection — annual hearing tests
Exposure to Spills of drums containing hazardous Adverse health effects—narcosis Use of appropriate respiratory protection
hazardous air  [wastes to be burned—vaporization irritation and other impairments
contaminants |release from offgas system exposure to carcinogens

Contact with
hazardous
materials

Fire/explosion

Strains

Burns/heat
exposure

Electrical
shock

Steam flash

Falls from
heights

Unloading/feeding of solid and liquid
wastes, spills

Propane leak, flammable liquids,
combustibles in feeder

Mound materials handling tasks —
loading of glass frit, movement of
molten glass-end product

Contact with furnace skin, offgas
pipe, and molten glass. High room
temperature and at the glovebox
above the furnace

Contact with electrodes, unprotected
contact points

Water in screw shaft, water lance
contacting molten glass or furnace shell

Unprotected or inadequately protected
elevated walkways and platforms

Potential of severe skin irritation
and other health effects

Injuries to personnel, damage to
property

Low back strains and other strain
related injuries

Severe bumns, heat stress

Shock, death

Steam burns

Injury to employee

Use of appropriate respiratory protection,
gloves, goggles, protective clothing

Furnace equipment inspection and maintenance,
housekeeping efforts to minimize combustible
loading

Task evaluations, ergonomic redesign and

weight limitations

Evaluation of exposure levels. Development
of heat stress guidelines. Use of heat
resistant gloves and clothing

Maintenance of present controls

Use of protective clothing, development of
proper procedure

Adequate means of access/egress and
appropriate railings
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a fire could expose unprotected individuals in the glass melter and adjacent
facilities to a variety of toxic, carcinogenic, and/or radioactive combustion
products. :

Fire fighting and recovery personnel operate under the Mound Fire
Protection Program Manual, which requires self-contained breathing
apparatus (SCBA), appropriate fire fighting apparel, as well as personal
protective equipment and respiratory protection for cleanup operations.

. Emergency Response and Cleanup. Emergency response and cleanup
crews operate under directives of the OSHA/RCRA HAZWOPER
regulations, which define affected areas and set up control areas and
decontamination operations. Protective clothing and respiratory protection
requirements are established to be conservative until monitoring and
analysis results can justify reductions in the level of protection. No impact
on clean up crews is anticipated as a result of any credible Glass Melter
accident.

Criticality Safety. The prevention of an uncontrolied nuclear chain reaction is the
purpose of the criticality safety program. The glass melter will not be processing
_Siga#resnt quantities (<0.24 kg **Pu per year) of fissile material and will not require an
assessment from the Criticality Safety Committee. The WD building is currently not a
Criticality Control Area (CCA). Critical quantities of fissile material are controlled in
accordance with Mound Technical Manual MD-10038, Nuclear Criticality Precautions.

Emergency Preparedness. Emergency conditions at the glass melter facility that
could impact the health and safety of personnel, normal operations, adjacent facilities, or
the environment include:

hazardous substance spills,
fire/explosion,

personal injury, and

acts of nature.

[ ] L] . 9

Emergency conditions presented as a single incident source or in combination
could result in catastrophic conditions, causing injury to personnel or extensive damage
to the glass melter building and adjacent buildings.

Emergency Preparedness System Contingency Plans have been developed to
reduce the impacts of an emergency event and to ensure effective response by
appropriately trained personnel and off-site response agencies. These plans are
consolidated in Mound Systems Manual 721. Individual plans are reviewed and updated
annually.
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Hazardous Substance Spills. Hazardous substance spills could result in
emergency conditions from toxic air contaminant releases, fires, or
explosions. The mixed-waste liquid chemical components are listed in Table
2.1-38. The percentages of each component can vary depending on
production waste streams. The properties of the mixed waste (i.e., flash
point, explosive limits, and toxicity) are variable since they are influenced
by the component percentages found in each drum.

Guidelines for effective response to toxic chemical spills involving
nonradioactive materials are provided for in Response Plan-9, Contingency
Plan (EG&G, 1991). This plan is initiated upon the release of any hazardous
substance and assures response by a spill management team. The plan
also addresses notification of off-site agencies, team responsibilities, and
available cleanup resources. Response procedures to spills of radioactive
materials, including low-level mixed wastes, are provided for in Response
Plan-2, Health Physics Nuclear Emergency Procedure (EG&G, 1991), and
Response Plan-7, DOE/Mound Radiological Assistance Team Plan (EG&G,
1991).

Fire/Explosion. Emergency situations involving fires or explosions could
result from these identified sources:

— leakage and ignition of propane gas supplied to the glass melter
burners,

— electrical deficiencies,

— ignition of hazardous waste liquids spills, or

—  externally induced ignition of wastes.

Appropriate response actions are described in the Mound Safety and
Hygiene Manual, the Fire Protection Program Manual, and in various
emergency preparedness system contingency plans. The Fire Protection
Program Manual establishes the framework for organization, detection of
causative factors, and effective response to fires. The Emergency Brigade
Plan is addressed in Response Plan-142 (EG&G, 1991). Procedures for
outside assistance from Miamisburg Fire Department have been established
and implemented.

Personal Injury. Emergency conditions resulting from fires, explosions,
hazardous materials spills, acts of nature, or other causes could result in
injuries to personnel in the glass melter building and adjacent facilities.
Contingency plans to address appropriate responses to emergencies
involving injuries to personnel are presented in the Emergency
Preparedness System: Master Plan, Response Plan-1 (EG&G, 1991), and
in Response Plan-3, Emergency Medical Plan (EG&G, 1991). These plans
ensure on-site emergency medical capabilities, an accurate medical records
system, and medical consultation to crisis management teams.
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. Acts of Nature. Lightning, tornadoes, earthquakes, and other acts of nature
could present emergencies involving fire, explosions, release of hazardous
materials, and injuries to personnel. Emergency response actions to these
potentially catastrophic events are provided in the Fire Protection Plan and
the Emergency Preparedness System Contingency Plan, Response Plan-9
(EG&AG, 1991).

4.1.5.2 Impacts Under Maximum Credible Accident Conditions

Possible accident scenarios were developed to identify the accidental occurrence
that would result in the greatest harmful release to the environment. From the analysis
of potential events (Appendix D), a fire in the drum storage area of the loading dock,
resulting in complete vaporization of the contents of ten waste storage drums, was
selected as the maximum credible accident. The probability of this event was estimated
to be 0.00001. Such an accident would cause airborne releases of both radioactive and
nonradioactive contaminants. These releases would take place during the burn time of
the fire.

Assuming that the specific gravity of the drummed waste is 1.0, the total content
of the ten drums would be 2,080 kg. The burn time of the waste can be estimated by
applying a burn rate of 40 grams/square meter-second (g/m°sec), the approximate burn
rate for acetonitrile, a typical solvent. Assuming a burn area approximately 2 ft in diameter
per drum (a total burn area of 2.7 m?, the burn time would be approximately 5.4 h,
(although emergency response measures would likely reduce the burn time substantially).

Typical amounts of radioactive and nonradioactive constituents of the drummed
waste are shown in Tables 2.1-3, 2.1-4, and 2.1-5. Assuming a uniform release rate
during a 5.4-h period, emission rates were calculated, and downwind concentrations of
nonradioactive pollutants were projected by the SCREEN dispersion model.

Impact of Nonradioactive Emissions. SCREEN is a personal computer model that
performs all the calculations in EPA-450/4-88-010 (EPA, 1988), Screening Frocedures for
Estimating the Air Quality Impact of Stationary Sources. At each user-specified downwind
distance, the model will calculate the maximum concentration to be expected during
worst-case meteorological conditions. In addition to calculating impacts from a stack
source or area source, the model will calculate downwind concentrations from a flare.

For the drum fire application, the model was run as a flare, 1 m above ground. Five
toxic compounds were chosen for modeling, based on their abundance in the drummed
waste and their relatively low TLV-TWAs. Downwind concentrations of each of the five
compounds were projected by the SCREEN model at selected distances between 25 and
1,000 meters. These concentrations are presented in Table 4.1-6, along with the emission
rate and TLV/10 for each toxic compound. The concentrations listed are the highest that
can be expected under worst-case meteorological conditions. Maximum concentrations
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occurred 69 m downwind and were well below the TLV/10 guideline exposure limit for
employees and the general public.

Impact of Radioactive Emissions. Assuming that the entire 2,080 kg of wastes is
consumed during the drum fire scenario, radioactivity released to the atmosphere can be
estimated by referring to the waste composition data (Ci/kg of waste) in Table 2.1-5.
Accordingly, the radioactivity released to ambient air by the two principal radionuclides,
*H and **Puy, is 10.5 and 0.00021 Ci, respectively. (Laboratory tests of organic solvent
fires containing dissolved uranium indicate that less than 1% of the uranium becomes
airborne. Assuming similar results from a plutonium/solvent mixture, the radioactivity
released to ambient air by ®*Pu would not exceed 0.00021 Ci). The combined release
from all other radionuclides listed in Table 2.1-5 is estimated to be one-third of that from
#*Py, or 0.00007 Ci, which will be modeled as Thorium-230 (*°Th) (for purposes of
analysis). (¥°Th was chosen for the same reasons cited in Section 4.1.1.2). The three
source terms above were modeled to determine the dose to the maximally exposed
individual.

The AIRDOS model is designed for continuous releases of radionuclides during a 1-year
period and is best suited for instances where the release rate is relatively constant
throughout the year. The dose from a short-term event can be estimated,

however, by using artificial meteorological data in the model. A conservative estimate can
be made by assuming worst-case meteorological conditions, namely:

. low wind speed (1 m/sec),
. worst-case atmospheric stability ("A" stability class, in this instance),
. constant wind direction (blowing from the fire directly toward the maximally

exposed individual).

Using these assumptions and -source terms, the dose to the maximally exposed
individual was estimated by the MICROAIRDOS™ model, which is described in Section
4.1.1.2. The fire was modeled as a source 1 m above ground, releasing 200,000 calories
of heat per second.* Human receptors were assumed to be located at the following
downwind distances: 108, 150, 200, 500, 1,000, 2,000, and 5,000 m.

The effective dose equivalent to the maximally exposed individual was estimated
by the model to be 0.20 mrem. The location of the maximally exposed individual was
approximately 200 m downwind, which could be either on site or off site, depending on
wind direction at the time of the fire. The contributions to the effective dose equivalent to

* Heat causes plume buoyancy, which promotes dispersion. Two hundred thousand
calories/second is a conservative estimate of heal released during combustion of the waste
materials.
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Building No.

Storage warehouse 19
Water treatment building 24
Explosives processing building 27
Pyrotechnic Component Fabrication Facility 42
Explosives preparation building 43
Magazines 52, 64
Office - 67

These buildings are considered vulnerable because of a lack of missile protection
in the roofs. Missiles from a maximum credible fire might also serve as an initiator of an
accident at these facilities.

Emergency procedures for the various facilities at Mound allow for safe shut-down
of operations in the event of an emergency.

4.1.6 Conservation

The primary energy source for the glass melter is electricity. Electricity is used
(resistance heating) to maintain the glass in a molten state. The initial melt (startup) is
accomplished by means of a propane burmner, There are additional energy requirements
associated with normal operation (air conditioning, lighting, etc.) and maintenance of the
glass melter building. The annual propane requirements will be approximately 440 m
(15,527 ft%), assuming three 3-day startup cycles each year. Approximately 310,500 kW
of electricity will be required to operate the glass melter, assuming one 2,000-h
operational cycle per year. Waste preparation and incidental building operation (air
conditioning, hot water, etc.) energy requirements were not determined.

Operational byproducts (wastes) will be placed in steel containers and shipped to
a disposal site. This will result in consumption of fuel and lubricants by the truck(s). There
are no estimates of consumptive water use. However, some water may be lost if system
sludges are immobilized in concrete (an operational option).

The proposed action will result in an irreversible and irretrievable commitment of
electricity, propane, fuel (transportation), steel, glass, water, and concrete. The quantities
involved represent a negligible loss of these resources.

4.1.7 Solid Waste

The Resource Conservation and Recovery Act (RCRA) of 1976 (Pub. L. 94-580)
and the Hazardous and Solid Waste Amendments of 1984 (Pub. L. 98-616) set forth
basic objectives to protect human health and the environment and conserve valuable
material and energy resources. The core of RCRA is the hazardous waste program
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mandated by Subtitle C (Sections 3001 through 3013); the intent is a "cradle-to-grave"
regulatory control program for hazardous wastes.

RCRA requires every owner or operator of a treatment, storage, or disposal
(T/SID) facility to obtain a permit. The Mound facility is currently operating on a RCRA
Interim Status Permit while the RCRA Part B Permit Application undergoes review and
revision. The glass melter was operated in an experimental test mode in 1985 under
RCRA Interim Status and was put in cold shutdown mode once the testing had been
completed.

Although classified as a thermal treatment unit, the glass melter will be required
to meet the performance standards in 40 CFR Part 264, "Standards for Owners and
Operations of Hazardous Waste Treatment, Storage, and Disposal Facilities," specifically,
standards for incineration of hazardous waste. No major problems are anticipated since
the melter met incineration regulatory requirements during a set of test burns.

Current and future steps to permitting the glass melter for routine operation
include: 1) approval of a Part B permit application by the State of Ohio; 2) approval of a
Trial Burn Plan which defines conditions under which the unit will be operated, and details
the methodology to be used to demonstrate that the unit can meet hazardous waste
incinerator standards; 3) conduct of a Trial Burn, under conditions established in the Trail
Burn plan; 4) securing of the Part B permit, which allows operation of the unit under
strictly controlled conditions. '

4.1.8 Ecological Resources

Endangered Species Act. The Endangered Species Act of 1973, as amended,
requires each federal agency to ensure that any action it authorizes, funds, or performs
does not jeopardize the continued existence of endangered or threatened species, and
does not result in the destruction or adverse modification of their critical habitat. Section
7 of the act specifies procedures to be followed in the consultation process. These steps
are outlined in the Environmental Guidance Program Book (DOE, 1988).

To date the U.S. Fish and Wildlife Service (FWS), Reynoldsburg Field Office, has
been contacted and a letter received (Appendix A) identifying the Indiana bat (Myotis
sodalis) as the only federally listed endangered species which may be found in the
Miamisburg, Montgomery County, Ohio, vicinity. The proposed action is not anticipated
to adversely affect this species; there are no known critical habitats of this species near
the Mound site. DOE is in compliance with the provisions of the Endangered Species Act
regarding this proposed action,

Floodplain Management Executive Order. Executive Order 11988, Floodplain
Management, requires each federal agency to take action to reduce the risk of flood loss;
to minimize the impact of floods on human safety, health, and welfare; and to restore and
preserve the natural and beneficial values served by floodplains. Specifically, the order
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