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DOCUMENT TITLE: Final Environmental Impact Statement for Treatment of Low-Level Mixed 
Waste - Allied Technology Group, Inc., Richland, Washington. 

PROPOSED ACTION: Construction and operation of a low-level mixed waste treatment facility 
that would provide thermal and non-thermal treatment of wastes made up of both low level 
radioactive and hazardous constituents. The wastes would originate from government and private 
sector customers and be treated to meet Resource Conservation Recovery Act (RCRA) and Land 
Disposal Restriction requirements and either returned to the generator or shipped to a permitted 
landfill for disposal. No disposal of waste would occur at the facility. The current plan is for facility 
construction beginning in 1998 with operations startup in 1999. 

LOCATION: The proposed facility would be located at 2025 Battelle Boulevard, in Richland, 
Washington, approximately 0.5 miles south of Horn Rapids Road within the northwest quarter of 
Section 22, Township 10 North, Range 28 East, W.M. 

PROPONENT: Allied Technology Group, Inc. 
2025 Battelle Boulevard 
P.O. Box 969 
Richland, WA 99352 

Contact Person: Kevin Salmon, (509) 375-5160 

LEAD AGENCY: City of Richland 
Development and Permit Services Division 
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Richland, WA 99352 
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Contact Person: Jeff Rolph, Senior Planner (509) 943-7587 
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Jacobs Engineering Group, Inc. 
507 Knight Way, Suite B 
Richland, WA 99352 
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Building Permit 
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the Development and Permit Services Division Office at 925 George Washington Way, Richland, 
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public and the Benton County Clean Air Authority, Washington State Department of Ecology, 
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- - ------------------ - - - - ------ --

SUMMARY 

The Allied Technology Group, Inc. (ATG) proposes to construct and operate a low-level mixed 
waste facility in Richland, Washington. The proposed facility would be located adjacent to 
ATG's existing low-level radioactive waste treatment facility and would be designed to treat 
low-level mixed waste from the U.S. Department of Energy's (DOE's) Hanford Site and other 
government and commercial generators of low-level mixed waste. The analysis of potential 
environmental consequences from the treatment of low-level mixed waste from the Hanford Site 
was the subject of a previous analysis (DOE 1996a). Therefore, this Final Environmental Impact 
Statement (EIS), in conformance with the Washington State Environmental Policy Act (SEPA), 
analyzes the potential environmental consequences from treating low-level mixed waste from 
generators other than DOE. 

The City of Richland reviewed the proposed action and issued a determination of significance 
(City of Richland 1997). The City of Richland has identified the following areas for discussion 
in the EIS: Impacts of air emissions; risk associated with the transport of non-Hanford waste; 
discussion of non-thermal waste treatment process; discussion of polychlorinated biphenyl and 
the Toxic Substance Control Act; and impacts associated with facility construction and 
operation, including traffic impacts. 

The proposed action involves constructing and operating facilities for non-thermal and thermal 
(GASVITTM) treatment processes for treating low-level mixed waste to meet Resource 
Conservation and Recovery Act (RCRA) and Land Disposal Restriction (LDR) requirements. 
Non-thermal stabilization would include processes such as solidification and stabilization of 
waste material with grout or polymer materials. The GASVIT™ process is a proprietary 
treatment process that would include a gasification and vitrification to destroy organic materials 
and convert the remaining inorganics into a glass-like material. Following treatment the waste 
would be returned to the generator or shipped directly from the facility to a permitted landfill for 
disposal. No disposal of waste would occur at the facility. 

Under the No Action alternative, the proposed facility would not be constructed. Low-level 
mixed waste would continue to be generated by government agencies and commercial waste 
generators. There is no treatment facility currently available for treating all of the waste types 
that could be treated at the proposed mixed waste facility. Hazardous mixed waste would 
continue to accumulate at both government and commercial generators. Although difficult to 
quantify, the human health and environmental risks associated with continued storage of mixed 
waste under the No Action alternative would continue to increase. There would be a continually 
increasing risk of accidents associated with untreated stored waste, which could have significant 
public health impacts. Additionally, generators of mixed waste would not be capable of meeting 
regulatory treatment requirements for their waste. 

In the analysis of the proposed action all impact areas were evaluated, and those areas that had 
the potential to be substantive or that were identified during the scoping process were analyzed in 
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detail. Potential impacts to human health and the environment from constructing and operating 
the proposed facility to treat commercially generated low-level mixed waste are summarized in 
Table S.l. Health impacts are presented on an annualized basis because the number of years that 
the facility would operate is uncertain. Impact areas where the potential consequences were 
determined to be minimal were not analyzed in detail and are discussed in Sections 2.1.2 and 
2.2.3. Construction and operation of the facility would not exceed any Federal or State 
regulatory limits. Because exact volumes and compositions of commercial waste that could be 
treated at the facility are not known, conservative assumptions were made for inventories, and the 
treatment facility was assumed to operate at full capacity. 

Mitigation measures would be incorporated into the construction and operation for the low-level 
mixed waste facility to reduce environmental impacts and meet all regulatory requirements. 
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Table S.1. Summary of Potentially Sienificant Environmental Impacts 

Type of Impact 

Air Quality 

Health Effects - Routine 

Health Effects - Accidents 

Transportation - Routine 

Transportation - Accidents 

Description oflmpact from the Proposed Action 

No exceedances of Federal or State air quality standards would occur. 

No latent cancer fatalities from radiological exposures or potential health effects from 
chemical exposures would be expected for workers at the facility or the general public. 
Annual health effects from routine facility operations include: 1 

Radiological risk to the involved worker= 6.4E-04 
Radiological risk to the general public= l.SE-05 
No noncarcinogen chemi.cal hazard to the general public (Hazard Index= l.SE-02) 
Carcinogenic chemical risk = 3. 7E-07 

Accident consequences are provided in terms of recordable injuries/illnesses, which 
represent minor accidents that do not involve lost work time, lost work day 
injuries/illnesses that require time off of work to recover, and fatalities. 

Construction activities would be anticipated to result in two recordable injuries/illnesses 
and no lost day injuries/illnesses. Operations activities are anticipated to result in 11 
recordable injuries/illnesses, 5 of which would be lost work day accidents. No fatalities 
are anticipated from construction or operations. 1 

No latent cancer fatalities would be expected from the worst-case credible operational 
accident scenario. This accident is postulated to result in the release of the entire 
contents of the vitrification chamber onto the floor of the facility resulting in the 
following risks: 1 

Radiological risk to facility workers = 6.6E- I 0 
Radiological risk to general population = 6.SE-10 

These risks are calculated by multiplying the accident annual probability of occurrence 
and the accident consequence. 

An additional 93 vehicles (4 waste transport trucks plus 89 passenger and light trucks) 
would travel over Stevens Drive daily, which would represent approximately 3% of the 
projected peak hourly traffic volume over this roadway. 

No latent cancer fatality would be expected for workers or the general public from 
radiological exposures associated with incident-free transportation of waste to the 
facility for treatment and from the facility for disposal. The radiological risk from all 
shipping routes would be 3.59E-04/yr for workers and 3.36-05/yr for the general public. 
These risks are based on peak annual operating capacity of the mixed waste facility .1 

There would be approximately one injury and no fatalities from accidents associated 
with routine commercial transport. 1 

There would be no anticipated fatalities from a radiological transportation accident 
based on latent cancer fatality risks of 2.9E-04/yr for all shipping routes considered. 1 

There would be no anticipated fatalities or development of irreversible or serious health 
effects from chemicals released during a transportation accident. 

1 Potential health impacts from routine operations are presented on an annualized basis because the number of years the 
facility would operate is uncertain. 
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READERS GUIDE AND HELPFUL INFORMATION 

The following information is provided to help the reader understand the technical data and 
format of this EIS. Listings of acronyms and abbreviations can be found following the Table of 
Contents. 

Reference Citations 
Throughout the text of this document, in-text reference citations are presented where information 
from the referenced document was used. These in-text reference citations are contained within 
parentheses and provide a brief identification of the referenced document. This brief 
identification corresponds to the complete reference citation located on the reference list at the 
end of this document. 

Scientific Notation 
Scientific notation is used in this document to 
express very large or very small numbers. 
For example, the number one million could be 
written in scientific notation as l .0E+06 or in 
traditional form as 1,000,000. Translating 
from scientific notation to the traditional 
number requires moving the decimal point 
either right or left from the number being 
multiplied by 10 to some power depending on 
the sign of the power (negative power move 
left or positive power move right). 

Units of Measure 

Translating Scientific Notation 

Example 1: 2.6E+06 = 2,600,000 
Example 1 shows a positive power of six. 
To translate, move the decimal to the right 
six places adding zeros as necessary to achieve 
2,600,000. 

Example 2: 2.6E-07 = 0.00000026 
Example 2 shows a negative power of seven. 
To translate, move the decimal to the left seven 
places adding zeros as necessary to achieve 
0.00000026. 

The primary units of measure used in this EIS are metric. However, the approximate equivalent 
in the U.S. Customary System of units can be obtained by using the appropriate conversion 
factor. For example, a distance presented as 10 meters (m) is multiplied by 3.28 feet/meter (unit 
conversion factor) to obtain 32.8 or 33 feet. 

Radioactivity Units 
Radioactivity is presented in radioactivity units. The curie (Ci) is the basic unit used to describe 
an amount of radioactivity. Concentrations of radioactivity generally are expressed in terms of 

Symbol 
Ci 
mCi 
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Units of Radioactivity 

Name 
curie 
millicurie ( 1.0E-03 Ci) 

curies or fractions of curies per unit mass, volume, 
and area. One curie is equivalent to 3 7 billion 
disintegrations per second. Disintegrations generally 
produce emissions of alpha or beta particles, gamma 
radiation, or combinations of these. 
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Radioactive waste can be harmful and thus requires isolation for up to hundreds or even 
thousands of years. Plutonium-contaminated waste will be radioactive for thousands of years. 
Radioactive cesium, on the other hand, will be virtually gone in 300 years. 

The amount of energy deposited by radiation 
in a living organism is the true radiation dose. 
Radiation dose to humans is usually reported 
as effective dose equivalent, expressed in 
terms of millirem (mrem), which is one
thousandth of a rem. The rem is a measure of 
the biological effects of ionizing radiation on 
people. The rem is a relative measure that is 
used to compensate for observed differences in 
biological damage caused by equal energies of 
different nuclear emissions (alpha, beta, or 
gamma). It is estimated that the average 
individual in the United States receives an 
annual dose of about 300 mrem (0.3 rem) from 
all natural sources. The collective radiation 
dose to a population, which is calculated by 
adding up the radioactive dose to each member 
of the population, is expressed in person-rems. 

Impacts from radiation exposure often are 

Radiological Information 

People have always been exposed to radiation 
from natural sources. The average resident of 
the United States receives an average annual 
radiation dose from natural sources of about 
300 mrem (0.3 rem). 

Exposure to large amounts of radiation 50,000 
to 600,000 mrem (50 to 600 rem) can cause 
serious illness or death. Exposure to small 
doses of radiation, such as in medical x-rays, 
may cause no biological damage to humans, 
although the probability of cancer may be 
slightly increased. 

The Federal government has set the maximum 
annual exposure limit for workers at 5,000 
mrem (5 rem). 

expressed using the concept of risk. The most important radiation-related risk is the potential for 
developing cancers that may eventually lead to a fatality. This delayed effect is measured in 
latent (future) cancer fatalities. The risk of a latent cancer fatality is estimated by converting 
radiation doses into possible numbers of cancer fatalities. For an entire exposed population 
group, the latent cancer fatality numerical value is the chance that someone in that group would 
develop an additional cancer fatality in the future because of the radiation exposure, (i.e., a 
cancer fatality that otherwise would not occur). 

Radiological risk evaluations often refer to the maximally exposed individual. This is the 
hypothetical member of the public or a worker who would receive the highest possible dose in a 
given situation under the conditions specified. As a practical matter, the maximally exposed 
individual likely would be a person working with radiological or hazardous materials. The 
Federal government has set a maximum annual exposure limit for workers of 5,000 mrem 
(5 rem). 
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1.0 PROPOSED ACTION AND ALTERNATIVES 
1.1 PROPOSED ACTION 
The proposed action would involve constructing and operating a mixed waste facility (MWF) for 
treating contact-handled, low-level mixed waste (LLMW). LLMW is waste containing low-level 
radioactive and hazardous chemical constituents under 10 CFR 61, the Resource Conservation 
and Recovery Act (RCRA), the Toxic Substances Control Act (TSCA), or dangerous waste under 
the Washington Administrative Code (WAC). Contact handled waste has specific radiological 
dose rate limits (200 millirem [mrem]/hour [hr]) at the surface of the waste container. LLMW 
can be disposed of by shallow land burial provided it is first treated under methods prescribed by 
regulations. Disposal is then required in a properly licensed disposal facility in a manner 
consistent with all Federal and State regulations. Under the proposed action no material will be 
disposed of on the ATG Site. The objective of the proposed action would be to treat contact
handled LLMW to meet State and Federal land disposal restriction (LDR) requirements. 

Allied Technology Group's (ATG) current plans include facility construction in 1998 that 
would allow startup of waste treatment operations in 1999. Waste treated at the MWF would 
originate from government generators, such as the U.S. Department of Energy (DOE), the 
U.S. Department of Defense (DOD), and commercial generators of mixed waste such as medical 
and manufacturing facilities. The scope of this Environmental Impact Statement (EIS) includes 
the treatment of LLMW for government and commercial generators. 

1.1.1 Description of the Alternative and Mitigative Measures 
Facility Description 
ATG would locate the MWF at 2025 Battelle Boulevard in Richland, Washington (Figure 1). 
The facility would be located on the existing 45-acre site adjacent to ATG's existing low-level 
waste (LL W) processing facility. This site is adjacent to the Hanford Site boundary in an 
industrial area in the City of Richland and is approximately 0.8 km (0.5 mile [mi]) south of Horn 
Rapids Road and 1.6 km (1 mi.) west of Stevens Drive in the northwest quarter of Section 22, 
Township 10 North, Range 28 East, Willamette Meridian. The property is situated within the 
Horn Rapids Triangle in northern Richland. 

The MWF would consist of four buildings; the Stabilization (non-thermal treatment) Building, 
the GASVIT™ (gasification and vitrification) Building, the Waste Storage Building, and the 
Administrative Building, as shown in Figure 2. The stabilization treatment operation would be 
located in an existing ATG building with a footprint of approximately 1,350 square meters (m2

) 

(14,500 square feet [fr]). The remaining portions of the main treatment facility would be 
constructed as an addition to the existing building and would consist of a 540 m2 (5,800 ft2) 
annex and an adjacent 930 m2 (10,000 ft2

) GASVIT™ Building. The annex would be used for 
size reduction and screening systems, ventilation systems, and process chemical receipt and 
storage. The GASVIT™ Building would contain the gasification and vitrification operations. 
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The Stabilization Building would be used for receiving, shipping and staging of process 
chemicals, pretreatment, nonthermal treatment, nonprocess support, and ancillary systems. The 
Waste Storage Building would be an 1,850 m2 (19,900 ft2) building that would be used to store 
and stage waste prior to treatment and following treatment pending transport offsite. The storage 
building would have two sections, an enclosed area and an unenclosed storage pad with storage 
cabinets designed for hazardous material storage. The Administrative Building would be 
approximately 350 m2 (3,800 ft2

) and would be used for access control functions, administrative 
offices, and the onsite analytical laboratory. 

No change in zoning would be required for the facility. Consistent with the Washington State 
Environmental Policy Act Procedures (WAC 173-802), alternative sites for the facility are not 
addressed in this document. Environmental impacts from the construction and operation of the 
proposed MWF are addressed in Section 2.0. 

Waste streams that could be processed by the MWF include LLMW in the form of liquids, 
sludges, or solids containing organic and inorganic material, process residues, debris, soil, lab 
packs, and metals. LLMW is defined as waste that contains radioactivity and is not classified as 
high-level or transuranic waste or spent nuclear fuel and contains hazardous waste under RCRA. 
With the exception of pyrophoric substances, most RCRA and State dangerous waste categories, 
with either concentration-based or specific technology-based treatment standards, may be treated 
at the facility. Some waste may qualify as TSCA waste due to the presence of polychlorinated 
biphenyls (PCBs). PCBs refer to a class of heat stable oils that were once used extensively in 
electrical transformers and as hydraulic fluids. There are 210 different PCB congeners ( different 
compounds of the same family) made up of aromatic hydrocarbons with varying amounts of 
chlorine. These compounds are an environmental concern because they were found to be 
extremely toxic and persistent in the environment. Since 1979, the U.S. Environmental 
Protection Agency (EPA) has banned the manufacture of PCBs. The treatment facility would not 
treat concentrated TSCA waste streams such as bulk transformers or waste streams that are 
contaminated with PCBs that exceed TSCA permissable threshold limits. 

A wide variety of waste streams could potentially be treated at the proposed facility. Since 
specific waste stream volumes and compositions are not known, conservative assumptions were 
made to define waste volumes and compositions for the purpose of analyzing impacts. 
Assumptions made in developing annualized waste stream estimates for impact analysis include: 

• Waste volumes are based on maximum treatment capacity of 9,500 metric tons (10,500 
tons) of waste per year 

• Radiological and chemical characteristics of DOE-generated LLMW are representative of 
commercial and non-DOE-generated LLMW. 

Commercial waste and DOE waste would be kept separate by treating in separate campaigns. 
Waste streams that are required to be kept separate for regulatory, technical, or administrative 
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reasons would be stored, handled, and treated separately. Commercial and DOE generated 
wastes would be treated in separate campaigns to maintain waste stream segregation. 

The MWF would have heating, ventilation, and air conditioning (HV AC) systems that would 
maintain a slightly negative air pressure within the facilities to ensure confinement of all airborne 
contaminants. The stabilization and GASVIT™ facilities would each have an HV AC system. 
For purposes of analyzing impacts in the EIS it was assumed that both GASVIT™ and 
stabilization facilities would use a common stack for discharging filtered air from the HV AC 
system. This assumption is conservative in that it will result in higher estimates of contaminant 
concentrations in the air. Therefore, emissions estimates described in Section 2.0 represent 
combined emissions from both stabilization and GASVIT™ processes. 

Material Movement 
The MWF will receive containerized and bulk waste. The methodology used to off load 
containerized waste depends on the container size. Boxes would typically be off loaded using a 
forklift, and a winch would be used to unload roll-off bins. Following unloading, containers of 
compatible wastes would be placed on pallets and containers of incompatible waste would be 
provided with additional secondary containment or placed in Hazmat storage cabinets. 

The first step towards waste acceptance would include inspecting shipping and pre-acceptance 
documentation. Additional requirements could include waste examination, chemical analysis, 
and treatability tests. Following waste acceptance procedures, the containerized waste would be 
transferred to the waste storage facility or to the appropriate pretreatment or treatment area. 

Following waste treatment at the MWF, drums of treated waste would be certified prior to 
shipping, which would include a review of the processing performed and treated sample test 
documentation to ensure that the treated waste would meet the acceptance requirements of the 
designated disposal site. Treated waste containers that meet LDR, Washington State Department 
of Ecology (Ecology), and customer requirements would be labeled for shipment, manifested, 
and either loaded onto trucks for offsite shipment or transferred to the storage facility. No waste 
disposal would take place at the MWF. 

Facility Safety Features 
The MWF would include safety features to ensure safe shutdown of the process systems in the 
event of a process upset or key component failure. The ATG gasification and vitrification system 
would have a computerized control system to automatically shut down the system. Emergency 
backup power would be provided to critical operating systems such as the off gas treatment and 
building ventilation systems. This would allow for safe shut down of treatment systems in the 
event of an off site power interruption. Emergency shutdown of the GASVITTM system would 
include initiation of bypass water seal drain, closing of the feed isolation gate, and extraction of 
the plasma torch from the process chamber. Material remaining in the process chamber would be 
processed without torch power using the thermal energy stored in the refractory. The MWF 
would be constructed with coated concrete floors having 14- to 30-centimeter (cm) (5.5- to 
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12-inch [in.])-high perimeter curbing to provide a secondary containment system. The curbed 
floor area would have sufficient capacity to contain water from the automatic fire sprinkler 
system plus the capacity of waste storage tanks. The floors would be sloped so that spills would 
be contained within the secondary containment system and drain to collection points having leak 
sensors and alarms. 

Treatment Processes 
Mixed waste would be treated to meet Washington State Dangerous Waste Permit and LDR 
requirements and either returned to the generator or shipped from the facility to a permitted 
landfill for disposal. No waste disposal would occur at the facility. 

The facility would use three principal treatment processes; stabilization, macro encapsulation, 
and a combined gasification and vitrification process (GASVITTM) (Figure 3). Other treatment 
processes would be employed as pre-treatments for stabilization and GASVITTM. The facility 
would be designed to meet regulatory-based treatment standards for debris that include the 
following technology-based and alternative treatment standards: combustion, physical 
extraction, stabilization/micro-encapsulation, neutralization, chemical oxidation, chemical 
reduction, macro-encapsulation, and deactivation. 

Operations at the MWF would include receipt and treatment of offsite generated waste, treatment 
of secondary waste, and temporary storage of waste prior to treatment and following treatment 
prior to off site disposal. Secondary waste generated as a byproduct of the treatment processes 
would be recycled or treated onsite, as necessary, prior to shipment offsite for disposal with the 
primary waste stream. Wastewater is an example of a secondary waste stream. Wastewater 
generated from the treatment processes would be treated and recycled for subsequent use in 
waste treatment (water for the stabilization process and steam generation in the GASVIT™ 
process). The maximum treatment capacity of the MWF would be 9,500 metric tons (10,500 
tons) per year for the GASVIT™ and stabilization process combined. 

The MWF would be organized into waste pretreatment and treatment processes depending on 
waste designation with five principal treatment lines for solid and liquid waste. Four of the lines 
would include stabilization equipment and the fifth would include the GASVITTM system. The 
five treatment process lines would include solids stabilization, liquids stabilization, lead and 
other metals stabilization, heterogeneous debris stabilization, and organics GASVITTM treatment. 

Pretreatment 
Much of the waste would be pre-treated before either stabilization or GASVITTM processing. 
Pretreatment processes for solids include drying, size reduction and screening, cutting and 
shearing, and sorting. Pre-treatment processes for liquids would include liquid consolidation, 
liquid treatment (e.g. neutralization), filtration, and ultra-violet (UV) oxidation. 
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Figure 3. ATG Richland Environmental Technology Center-Mixed Waste Facility Block Diagram 
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Solids Stabilization 
The solids stabilization process line would include pre-treatment and stabilization processes. 
The pre-treatment processes include drying, size-reduction, and screening. The size reduction 
and screening pre-treatment would produce uniformly-sized particles that meet the requirements 
of the stabilization process. The dryer would receive sludge, paste, and debris waste and would 
remove bound, absorbed, or free liquid. Once the material was properly dried and sized, the 
material would be mixed with stabilization reagents (e.g., cement- or polymeric-like materials) in 
a bulk mixer and transferred to a disposal container to cure. Stabilization processes employ 
reagents to reduce the hazardous nature of a waste by converting the waste and its hazardous 
constituents into a form that minimizes the contaminant releases to the environment or reduces 
the degree of hazard. Typical stabilization reagents include cement-like materials, thermoplastic 
materials, and organic polymers. Typical disposal containers would include steel barrels or 
boxes suitable for waste handling, storage, and disposal. 

Liquid Stabilization 
The liquids stabilization line would include pre-treatment and in-container stabilization. The 
pre-treatment processes for liquids would include consolidation, treatment, filtration, and 
holding. 

Liquid waste would be transferred from small containers to larger containers in the liquid 
consolidation tank. Liquid pre-treatment would include neutralization, chemical oxidation, 
chemical reduction, and deactivation. Deactivation refers to treatments to remove the hazardous 
characteristics of a waste due to its ignitability, corrosivity, and or reactivity. After pre-treatment 
in a liquid treatment tank, liquids would be filtered, evaporated, or passed through an ion 
exchange column as necessary. Organics may also be destroyed by passing the liquids through a 
UV oxidation system. UV oxidation is a process where UV light is used to break down and 
detoxify organic materials. 

After pre-treatment, the liquid waste would be transferred to steel drums designed for waste 
storage and disposal. Reagents would then be mixed with the waste in the drums, and the drums 
would be sent to the staging area for inspection and shipping. 

Lead and Other Metals Stabilization 
The pre-treatment processes for the lead and other metals stabilization line would include cutting 
and shearing and physical extraction. In addition to metallic components, wood, plastic, and 
construction debris such as paneling also may be cut and sheared to the size required for further 
treatment. 

The function of the physical extraction system would be to decontaminate and package the 
incoming surface contaminated bulk metals, bulk non-metals, loose metals, and empty metal 
containers by an abrasive blasting process (e.g., dry ice [CO2] grit blasting). This system would 
be designed to decontaminate surfaces of mixed low-level debris waste by removing 
contaminants. Surface materials and contaminants would be removed by the extraction process 
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and, together with spray water, collected and recycled through a filter to separate the liquids and 
solids. Debris that cannot be decontaminated would be macroencapsulated by mixing the debris 
with a polymer and then shipped for disposal. 

The reclaimed water would be returned to the spray system, and filtered solids would be sent to 
the solids stabilization line for treatment. Excess liquid produced by the decontamination unit 
operation would be transferred to the liquids stabilization line for treatment. 

Heterogeneous Debris Stabilization 
The pre-treatment processes in the heterogeneous debris stabilization line would include sorting 
and supercompaction. The sorting operation would include receiving waste containers, opening 
containers, emptying the contents on a sorting table, and segregating the waste according to the 
designated treatment groups (see waste types identified in Figure 3). The sorted waste would be 
placed in conveyor bins and sent to the appropriate treatment line ( one of the four other treatment 
lines). After sorting, the heterogeneous debris would be supercompacted (compaction using 
specialized equipment producing higher than normal compaction) to reduce its volume. 

Equipment in the compaction area would reduce the volume of debris waste by ratios in excess 
of 7 to 1, leaving a thin compacted puck. The compaction methods would include both in-barrel 
and super-compaction devices. After compaction, waste would be macro-encapsulated by 
placing the compacted pucks in a drum or container and filling the void space between the 
compacted waste and the container with grout to encapsulate the compacted waste. 

Organics GASVIT"M Treatment 
The A TG GASVIP'M system would simultaneously gasify and vitrify waste. Organics in the 
waste would be gasified in the absence of oxygen in a reducing environment. The system 
by-product would be a fuel gas, referred to as synthesis gas or syngas, that would be treated and 
converted to water and carbon dioxide before being discharged to the atmosphere. 

The functions of the ATG gasification and vitrification system include 1) destroying toxic and 
non-toxic organics; 2) reducing the waste volume; and 3) vitrifying the inert and radioactive 
residues from the destruction process. The ATG gasification and vitrification system 
components would include a 1) feed system; 2) plasma torch; 3) process chamber; 4) three-stage 
syngas treatment and conversion system consisting of a filter, acid gas scrubber, syngas 
converter, pre-filter bank, high-efficiency particulate air (HEPA) filter bank and an activated 
carbon filter bank; and 5) an emission monitoring system consisting of a continuous emissions 
monitor and a continuous activity monitor. 

Inert waste (e.g., metals and minerals) would be melted and incorporated into a leach-resistant 
vitrified product. Unlike a combustion process that produces heat, gasification and vitrification 
absorb heat and require an outside heat source. In the gasification and vitrification system 
employed by ATG, the outside source of heat would be produced by a plasma torch. The heat 
from the torch would convert the organic waste into its constituent elements such as carbon, 
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oxygen, nitrogen, and hydrogen. Steam would then be introduced into the chamber, allowing the 
gasification ( or steam reforming) reaction to take place. Steam may not be required for liquid 
waste containing sufficient amounts of water. An electric steam generator would be used to 
generate steam for the gassification process. The steam reforming reaction converts the water 
into hydrogen gas, which is subsequently oxidized in the syngas converter and exhausted out the 
facility stack following filtration. Once steam is introduced in the reforming process it is entirely 
contained within the process chamber and offgas system and does not affect building humidity. 

The plasma torch also would provide the energy for vitrification. The heat would melt the 
inorganic material, and inorganic residues would collect in the bottom of the process chamber 
and mix with molten glass, which solidifies upon cooling. Fluxes (e.g., soda ash or lime) would 
be introduced into the process chamber to create the glass chemistry. The vitrified product would 
be a highly leach-resistant and durable glass-like material. 

The syngas by-product discharged from the process chamber would be a mixture of hydrogen, 
carbon monoxide, steam, acid gases, particulates, and low temperature vaporized metals. This 
mixture would be discharged from the process chamber at temperatures between 593 and 
760 degrees centigrade (°C) (1,100 and 1,400 degrees Fahrenheit [°F]). The syngas would be 
treated and cleaned in a three-stage treatment process, converted to water and carbon dioxide, 
and released to the atmosphere. 

The three-stage process, described in the following section, would be used to filter out syngas 
impurities, convert the purified gas into water and carbon dioxide, and refilter the gas before 
discharge. A first stage filter would remove larger particulates. A second stage scrubber would 
remove acid gases (such as fluorine), non-volatile or semi-volatile metals, and some particulates 
not removed by the first stage filter. In the third stage, the scrubber gas would be oxidized, 
converting the syngas to water and carbon dioxide. The water and carbon dioxide would then be 
filtered through a bank of pre-filters, HEPA filters, and activated carbon filters. These filter 
trains would include redundant backups installed in parallel. After carbon filtration, the gases 
would be discharged via the building stack with the building ventilation exhausts. Emission 
monitors would measure critical offgas system operating parameters to ensure compliance with 
air quality regulations. 

As a means of treating LLMW, the ATG gasification and vitrification process has several 
advantages over incineration. First, gasification and vitrification produce a glass-like product 
that would be highly resistant to leaching of contaminants from the glass-like material after 
disposal. Second, occurring in the absence of oxygen, the ATG gasification and vitrification 
process requires no air and reduces by-product gas volume by 80 to 90 percent compared to 
incineration systems, allowing the use of smaller equipment with less waste in the system at any 
given time and thereby reducing the risk from an accident. The process chamber and by-product 
gas treatment system would be smaller, safer, and simpler to maintain than an incinerator. Third, 
the absence of oxygen in the by-product gas nearly eliminates the possibility of reformation of 
toxic chlorinated organics such as dioxins and furans. 
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Mitigation Measures 
Measures would be included in the current MWF design and operations plan to mitigate potential 
human health and environmental impacts of the proposed action. 

• The MWF would be designed, constructed, and operated in compliance with the 
comprehensive set of commercial requirements that have been established to protect 
public and worker health and the environment. These requirements encompass a wide 
variety of topics, including radiation protection, design criteria for nuclear facilities, fire 
protection, emergency preparedness and response, seismic events, and operations safety 
requirements. 

• Measures would be taken to protect construction and operations personnel from 
occupational hazards. These measures include the following: 

Emphasis on safety awareness 
Radiation and hazardous waste training 
Use of appropriate personal protective equipment (e.g., gloves, eye protection, and 
respirators) 
Personal and environmental radiation monitoring and the application of 
administrative limits to restrict exposures to within regulatory limits and as low as 
reasonably achievable levels 
Administrative controls for potentially hazardous areas 
Monitoring exposure to occupational noise and the use of Occupational Safety and 
Health Act (OSHA) -approved hearing protection during construction and operation 
Good housekeeping of work areas 
Preparing and implementing safety plans for all field work activities. 

• Pollution control or treatment equipment would be used to minimize releases of 
contaminants to the environment and to meet regulatory standards. Air emissions would 
be treated through the use of an acid-gas scrubber, a syngas converter, HEPA filters , and 
activated carbon filters to reduce levels of air emissions below regulatory standards. 

• Environmental monitoring systems would be implemented to continually monitor 
potential releases to the environment. 

• All waste handling activities would take place within areas having secondary 
containment, which would prevent releases to the environment. 

• All shipments of radioactive or hazardous materials on public roads would be performed 
in compliance with all regulatory requirements including requirements (Code of Federal 
Regulations, Title 49) for the following: 

Maintaining manifests 
Using appropriate shipping containers 
Using trained and licensed transporters 
Using appropriate signs on vehicles 
Providing appropriate notices to potentially involved organizations. 

• Energy recovery (thermal) from heat in the offgas system would be used to the extent 
practicable to reduce facility electrical useage. 
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To mitigate potential transportation impacts ATG is working with the City of Richland to extend 
Battelle Boulevard from the existing ATG Facility west to Kingsgate Way, which is connected to 
Highway 240. This would provide access for shipping waste to and from the ATG Facility 
through the industrial park thus avoiding Stevens Drive. This road improvement would involve 
constructing a two-lane asphalt road and a turning lane at Kingsgate Way. 

1.2 ALTERNATIVES TO THE PROPOSED ACTION 
1.2.1 No Action 
Under the No Action alternative, the proposed facility would not be constructed. Low-level 
mixed waste would continue to be generated by government agencies and commercial waste 
generators. There is no treatment facility currently available that has the capability to treat all of 
the waste types that the proposed MWF could treat. Hazardous mixed waste would continue to 
accumulate at both government and commercial generators. Although difficult to quantify, the 
human health and environmental risks associated with storage of mixed waste under the No 
Action alternative would continue to increase. There would be a continually increasing risk of 
accidents associated with untreated stored waste, which could have significant public health 
impacts. Additionally, generators of mixed waste would not be capable of meeting treatment 
requirements for their waste. 

1.3 COMPARISON OF IMPACTS AMONG ALTERNATIVES 
The environmental impacts of the proposed action and the No Action alternative are summarized 
in Table 1.3 .1. Additional details on environmental impacts of the proposed action are provided 
in Section 2.0. 

1.4 CUMULATIVE IMP ACTS 
This section describes potential cumulative impacts associated with implementing the proposed 
action. In addition to treating LLMW from commercial generators, the MWF would treat DOE 
waste from the Hanford Site. Commercial waste and DOE waste would be treated in separate 
campaigns to accommodate disposal requirements. The cumulative effects of these two waste 
streams would not be greater on an annual basis than the impacts presented in Section 2.0 
because those impacts were based on operating the MWF at full capacity throughout the year. 
The MWF would be located adjacent to an existing ATG LLW treatment facility. If these two 
facilities were operated at the same time, impacts from the LL W facility would be cumulative 
with those of the MWF. 

In addition to ATG waste treatment activities, there are other nuclear and industrial facilities with 
air emissions or direct radiation exposure near the ATG Site that could potentially contribute to 
the impacts described for the proposed action. These facilities include a commercial nuclear 
power plant (Washington Public Power Supply System [Supply System] Plant 2), a nuclear fuel 
production plant (Siemens Power Corporation), and a food processing facility (Lamb-Weston). 
In addition to these facilities, current DOE planning includes constructing and operating 
treatment plants for high-level tank waste on the Hanford Site. The ongoing operations of these 
facilities would have cumulative impacts with the proposed action in areas such as air emissions 
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Table 1.3.1. Summary of Environmental Impacts 

Type of Impact Proposed Action No Action 

Air Quality No exceedances of Federal or State air quality standards No exceedances of Federal or 
would occur. State air quality standards 

would occur unless an accident 
Operating emissions would include small quantities of were to occur with the 
criteria pollutants such as sulfur oxides, carbon monoxide, continually increasing volume 
nitrogen oxides; hazardous chemicals such as furans and of stored wastes. 2 

formaldehyde; and radionuclides. 

Earth No changes in topography would result. No impact to the existing ATG 
Facility. 

Soil at the proposed facility location has been previously 
disturbed and only a small amount of additional disturbance 
would talce place during construction. 

Temporary impacts during construction would include a 
small increased potential for soil erosion of disturbed areas. 

Water No effluent discharges to surface water bodies or No impacts unless an accident 
groundwater would talce place. All waste handling activities were to occur with the 
would talce place within areas having secondary containment, continually increasing volume 
which would prevent releases to the environment that could of stored waste. 
potentially impact groundwater. 

Plants and Animals No threatened or endangered plant or animal species would No impact. 
be impacted. 

Energy and Natural Primary energy and natural resource usage would be No impact. 2 

Resources electricity. The increased demand on the regional electrical 
generation system would be small and within the capacity of 
the regional system. 

Health Effects - Routine No latent cancer fatalities would be expected for the involved Small routine health effects to 
workers, noninvolved workers or general public populations workers currently occur for 
from radiological exposures associated with routine ongoing storage ofLLMW. 
operations. 1 These health effects would 

increase as untreated waste 
No potential health effects would be expected from chemical volumes continue to 
exposures. accumulate2 

There would be no anticipated latent cancer fatalities to 
workers or the general public from incident-free 
transportation. 1 

Health Effects -Accidents Occupational Accidents 1 There is a potential for an 
There would be two anticipated recordable injuries or accident to occur during the 
illnesses from construction and 11 anticipated recordable storage ofLLMW. The 
injuries or illnesses from operations. Of the 11 recordable accident potential would 
operations injuries and illnesses, 5 would be expected to be increase as untreated waste 
lost work day accidents. Injuries and illnesses include all volumes continue to 
reportable incidences such as falls, cuts, muscle strains, and accumulate. 2 Accidents would 
machinery related accidents. Recordable injuries/illnesses result in workers at the 
represent minor accidents that do not involve lost work time. generator facilities being 
Lost worktime accidents have greater consequences and exposed to increased levels of 
require time off of work to recover. There would be no radiation and hazardous 
anticipated fatalities during construction or operations. chemicals. Exposures to 

members of the public could 
Radiological Risks also occur. 
No latent cancer fatalities would be expected for onsite or 
general public populations. 
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Table 1.3.1. Summary of Environmental Impacts (cont'd) 

Type of Impact Proposed Action No Action 

Transportation - Routine Stevens Drive access from State Route 240 Bypass would No impacts. 2 

experience a small increase in congestion. The daily number 
of ATG related vehicles would represent approximately 
3 percent of peak hourly traffic volume over this roadway. 

A total of93 additional vehicles would travel over Stevens 
Drive daily including an additional 89 passenger vehicles and 
light trucks and 4 trucks transporting LLMW. 

No latent cancer fatalities would be expected from 
radiological doses received during incident-free 
transportation. 1 

Transportation - Accidents There would be approximately one injury and no fatalities No impacts. 
from nonradiological/ nontoxicological truck accidents. 1 

There would be no anticipated fatalities or the development 
of irreversible, serious, or permanent health effects from 
chemicals released during an accident. 

Land Use Approximately 5 acres of land would change from disturbed No impacts. 
arid grassland to industrial use. 

Public Services and The level of employment (100 facility workers) would No impacts. 
Utilities represent less than 0.1 percent of the current total Tri-Cities 

area employment. There would be no measurable impacts on 
social services such as the police departments, fire 
departments, sanitary and water supply systems, schools, and 
hospitals of the local region. 

Cultural and The potential for disturbance of cultural and archeological No impacts. 
Archeological Resources resources is minimal because the soil at the ATG Facility has 

been previously disturbed by Site activities or agricultural 
production. 

1 Potential health impacts from routine operations are presented on an annualized basis because the number of years the facility 
would operate is uncertain. 

2 LLMW would continue to be generated under the No Action alternative. The LLMW would require either ongoing storage or 
treatment at another LLMW treatment facility. Currently there are no facilities that have the capability to treat all of the waste 
types identified in this EIS. However, if such facilities were constructed the resulting transportation and operational impacts 
would be expected to be similar to those identified for the proposed action. 

and transportation. A commercial radioactive waste burial site (U.S. Ecology) and a commercial 
decontamination facility (Interstate Nuclear Services) would also have cummulative impacts 
from transportation and, to a lesser degree, air emissions with the proposed action. 

The potential radiological health effects to ATG Facility workers from routine operations and 
accident conditions are presented in Section 2.2.1. The noninvolved worker population included 
workers in the adjacent ATG LL W treatment facility. The routine radiological dose from both 
treatment facilities combined would not be expected to exceed 200 mrem/year (yr) per involved 
worker as used in the impact analysis. Based on this, there would be no cumulative radiological 
impacts to facility workers from routine radiological exposure. Cumulative impact areas that 
were considered to be potentially significant are quantified to the extent possible in the following 
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discussion. All other impact areas to the natural and built environment were considered to be 
minor, and therefore no cumulative impacts were calculated. 

Air emissions from constructing and operating the proposed MWF would combine with those 
from ongoing operations at the LL W treatment facility and other facilities in the area. Because 
the LLMW treatment facility would process two different waste streams, DOE waste and 
commercial waste, the highest cumulative air impacts from the ATG Site would be a 
combination of the highest emissions from the proposed MWF and the emissions from the 
existing LL W treatment facility. Air permits will require both facilities to meet the 10 
mrem/year at the nearest residence under the National Emission Standards for Hazardous Air 
Pollutants (NESHAPS). Last year the low-level treatment facility NESHAPS estimate was 
0.0012 mrem/year at the nearest residence. Other industrial facilities in the local area also would 
be releasing air pollutants, and the emissions from the ATG Facility would add to the cumulative 
total in the region. There are no indications that the incremental air emissions from the proposed 
ATG Facility would result in violations of Federal or State air quality standards because air 
quality monitoring from the surrounding area indicates that pollutant levels are well below levels 
of regulatory concern as demonstrated in Section 2.1.1. 

Radiological consequences from routine air emissions were evaluated for the MWF while 
treating DOE and commercial waste streams. The radiological doses from routine air emissions 
during the treatment of DOE waste from the Hanford Site were evaluated using the GENII 
computer code (AES Environmental 1996). Because the radiological doses from routine air 
emissions for the commercial waste stream were modeled with the Clean Air Act Assessment 
Package 1988 Personal Computer (CAP88-PC) program, the air emissions from the DOE waste 
stream were remodeled using the CAP88-PC program for purposes of comparing the radiological 
consequences from the two waste streams. The annual population dose to the general public 
from the DOE waste stream would be 3.7E-03 person-roentgen equivalent man (rem)/yr 
(Jacobs 1997) and the annual population dose from the commercial waste stream would be 
3.9E-02 person-rem (Table 2.2.3). The commercial waste stream would result in a higher dose 
because the waste characteristics were conservatively assumed to be similar to the DOE waste 
and the waste processing rate was higher. The highest cumulative population dose from the two 
LLMW streams processed in the MWF (3.9E-02 person-rem/yr) added to the population dose 
from the existing LLW facility would represent the total contribution from the ATG Facility. 
Because the LL Wair emissions were assumed for the commercial LLMW analysis (see 
Section 2.2.1.2.1), the annual population dose from the LL W stream would be 3.9E-02 person
rem. Therefore, the total population dose from the ATG Facility would be 7.8E-02 person-rem. 
The annual population dose from tank waste remediation activities at the Hanford Site would be 
14.4 person rem/yr (DOE 1996). The annual population dose from the nearby Supply System 
Plant 2 is 0.7 person-rem/yr (DOE 1996). Therefore, the total population dose from the ATG 
Facility would result in a small incremental increase of approximately 0.5 percent to the 
population dose from the nearby Hanford Site and commercial nuclear power generation. These 
population doses represent latent cancer fatality risks of 3 .9E-05 for the entire ATG Facility 
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operating at capacity, 7.2E-03 from Hanford Site tank waste remediation activities, and 3.5E-04 
from the Supply System Plant 2. 

2.0 AFFECTED ENVIRONMENT 
2.1 NATURAL ENVIRONMENT 
This section describes the natural environment of the ATG MWF Site. The section also 
identifies potential effects of the proposed action on the natural environment and measures that 
could be implemented to lessen the impacts on the natural environment. 

The Hanford Site Environmental Report for Calendar Year 1995 (PNNL 1996) and the Hanford 
Site National Environmental Policy Act (NEPA) Characterization (Cushing 1995) are hereby 
incorporated by reference. These documents describe the affected environment for Hanford Site 
and the ATG Site and are the principal sources of the information presented in this section. The 
affected environment at the ATG MWF Site is similar to nearby areas at the adjacent Hanford 
Site because the Hanford Site lies to the north of the ATG Site, and to the west is the Richland 
Industrial Park, which is slowly filling up with industrial tenants. Information is supplemented 
where environmental conditions described in the referenced reports may not fully reflect 
conditions at the ATG Site. 

2.1.1 Air 
2.1.1.1 Affected Environment 
Meteorology 
ATG is located adjacent to the DOE Hanford Site boundary, approximately 2.8 km (1.75 mi) 
south south-west of the 300 Area, and is a semiarid region. The Cascade Mountains to the west 
greatly influence the area's climate by providing rainshadow. This range also serves as a source 
of cold air drainage, which has a considerable effect on the area's wind regime. 

Prevailing winds at the Hanford 300 Area Meteorological Station are from the southwest and 
northwest (Cushing 1995). Monthly average wind speeds are lowest during December, 
averaging approximately 10 km/hr (6 mi/hr), and highest during June, averaging approximately 
15 km/hr (9 mi/hr). 

Average monthly temperatures vary from -1 degrees°C (30°F) in January to 24 °C (76°F) in July 
with a yearly average of 12 °C (53 °F). On the average, 51 days during the year have maximum 
temperatures greater than or equal to 32°C (90°F), and 12 days have a maximum greater than or 
equal to 38°C (100°F). Also, an average of25 days during the year have maximum temperatures 
less than 0°C (32 °F), and 106 days per year have minimum temperatures less than 0°C (32 °F). 

The average annual precipitation measured is 16 cm (6.5 in.) with over half of this occurring 
from November through February. December, the wettest month, receives an average of 2.5 cm 
(1 in.), while July, the driest month, averages 0.5 cm (0.2 in.) of precipitation. The annual 
average snowfall is 38 cm (15 in.). 
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Although fog has been recorded throughout the year, nearly 90 percent of the occurrences are 
during the late fall and winter months. Other phenomena that restrict visibility to 10 km (6 mi) 
or less include dust, smoke (typically from wildfires, orchard smudging [ e.g., using oil fired 
heaters to protect fruit crops during springtime freezes], and agricultural field burning). Reduced 
visibility from blowing dust occurs an average of five days per year, and reduced visibility 
resulting from smoke occurs an average of two days per year. 

Severe high winds are often associated with thunderstorms. On average, the ATG vicinity 
experiences 10 thunderstorms per year, most frequently (80 percent) during May through August. 

Good atmospheric dispersion conditions exist about 57 percent of the time during the summer 
(PNNL 1994). Less favorable dispersion conditions occur when the wind speed is light and the 
mixing layer is shallow. These conditions are most common during the winter when moderately 
to extremely stable stratification exists about 66 percent of the time. The probability of an 
inversion period (e.g., poor dispersion conditions) extending more than 12 hours varies from a 
low of about 10 percent in May and June to a high of about 64 percent in September and October 
(Holzworth 1972). 

Air Quality 
Air quality in the ATG vicinity is good. However, levels of particulate matter occasionally 
exceed regulatory standards. These elevated levels are believed to result from natural sources 
such as the dust storms and brush fires that occur in arid eastern Washington State (PNNL 1993 
and Cushing 1994). 

National Ambient Air Quality Standards have been established as mandated in the Clean Air Act. 
Ambient air refers to air outside of buildings to which the general public has access. The 
National Ambient Air Quality Standards define levels of air quality that are considered protective 
of public health (primary standards) and welfare (secondary standards). The standards exist for 
the following criteria pollutants: sulfur oxides (measured as sulfur dioxide), nitrogen dioxide, 
carbon monoxide, PM-10 (particle matter that is less than 10 micrometers [0.0004 in.] in 
diameter), lead, and ozone. The air quality standards specify maximum allowable pollutant 
concentrations and frequencies of occurrence for averaging periods ranging from one hour to one 
year, depending on the pollutant. Washington State has largely adopted the current Federal 
standards. However, Washington State has established more stringent standards for sulfur 
dioxide and ozone and also maintains an air quality standard for total suspended particulates and 
gaseous fluorides. 

Air quality monitoring data adjacent to the ATG Facility on the Hanford Site are available for 
nitrogen oxides, polychlorinated biphenyls, and volatile organic compounds (PNNL 1995). The 
nearest monitoring station on the Hanford Site is approximately 3.0 km (1.8 mi) north-northeast 
from the ATG Facility. Monitoring of nitrogen oxides was discontinued after 1990 because the 
primary source (the Hanford Site Plutonium-Uranium Extraction [PUREX] Plant) ceased 
operation. The highest annual average nitrogen oxides concentration was approximately an order 
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of magnitude below the Federal and Washington State standard of 0.05 parts per million. Nine 
out of 17 PCB samples collected during 1993 were below the detection limit of 0.29 nanograms 
per cubic meter (nano = 1 · 1 o-9

) and thus well below the level of regulatory concern. Eight 
samples were above the detection limit, with results from 0.25 to 3 .9 nanograms per cubic meter 
(Cushing 1995). 

Ten volatile organic compound samples were collected on the Hanford Site and analyzed in 
1994. The samples were analyzed for halogenated alkanes and alkenes, benzene, and 
ethyl benzenes. Overall, the concentrations measured in 1994 were within the range of values 
reported in previous studies and also were well within guidelines and allowable regulatory limits 
(PNNL 1995). 

During 1993, monitoring near the Hanford Site showed the 24-hour particulate matter standard of 
50 micrograms per cubic meter (µg/m3

) being exceeded twice at the Columbia Center monitoring 
location in Kennewick. The maximum 24-hour concentration of 150 µg/m3 was exceeded twice, 
with the highest level reaching 1,166 µg/m3

• The suspected cause was windblown dust. The 
annual primary standard of 50 µg/m3 was not exceeded. 

Radiological data were collected during 1995 through a network of 4 7 continuously operating 
samplers at Hanford Site radiological monitoring stations, at the Site perimeter, and at nearby 
and distant communities. Cesium-137, plutonium-239, plutonium-240, strontium-90, and 
uranium were consistently detected in air samples collected in the Hanford 200 Areas located 
approximately 25 km (15 mi) northwest of the ATG Site. Concentrations were higher on the 
Hanford Site than those measured at locations off the Hanford Site and were in the same range as 
measured in previous years. Levels measured at locations both on and off the Hanford Site were 
much lower than the applicable standards (PNNL 1996). 

ATG continuously monitors radiation levels at the facility perimeter using air samplers at four 
fixed-compass-direction locations. Radionuclide emissions during the year of 1996 were 
l.4E-10 Ci/yr of manganese-54, 2.0E-10 Ci/yr of cobalt-60, l.7E-10 Ci/yr of cesium-137, 
3.0E-10 Ci/yr ofbismuth-214, 2.4E-10 Ci/yr of lead-214, and 2.0E-09 Ci/yr ofradium-226 (ATG 
1997). These levels would result in a radiological dose of 4.9E-08 mrem/yr for a maximally 
exposed individual (MEI) at the facility boundary, which is well below the State standard of 25 
mrem/yr (Jacobs 1997). 

Environmental Impacts 
A three-stage process would filter out nearly all of the syngas impurities, convert the purified gas 
into water and carbon dioxide, and refilter the gas before discharge. Larger particulates would be 
removed in the first stage filter. A second stage scrubber would remove acid gases (such as 
fluorine), nonvolatile or semi volatile metals, and some particulates not removed by the first stage 
filter. In the third stage, the scrubber gas would be oxidized, converting the syngas to water and 
carbon dioxide. The water and carbon dioxide would then be filtered through a bank of pre-

atgeislatgeis.204 18 



filters, HEP A filters, and activated carbon filters. After carbon filtration the gases and potential 
steam would be discharged via the building stack with the building ventilation exhausts. 

Air pollutant emissions estimates were developed and air dispersion modeling was performed to 
analyze air quality impacts from treating LLMW at the ATG MWF (Tetra Tech 1996a). The 
emission estimates were based on pilot plant testing conducted by Plasma Energy Applied 
Technology and assumed efficiencies for HEPA and carbon filters. HEPA filters were assumed 
to remove 99 percent of all particulate matter greater than 0.3 micron, and carbon filters were 
assumed to remove 50 percent of the organic compounds. The analyses were conducted to 
compare the calculated impacts of potential criteria pollutant releases against National Ambient 
Air Quality Standards and Washington State Air Quality Standards, the calculated impacts of 
emissions of toxic and hazardous air pollutants against applicable Washington State regulations, 
and the calculated impacts of emissions of radionuclides against applicable Federal and 
Washington State standards. 

The results of the modeling (Tetra Tech 1996a) were adjusted to reflect an increased feed rate of 
230 kg/hr (500 pound [lb]/hr) and compared with Washington State air quality standards or 
emission levels. Washington State standards are listed in the WAC and include the following: 

• Acceptable source impact levels for toxic air pollutants (WAC 173-460) 
• Ambient air quality standards for particulate matter (WAC 173-4 70) 
• Ambient air quality standards for sulfur oxides (WAC 173-474) 
• Ambient air quality standards for carbon monoxide, ozone, and nitrogen dioxide 

(WAC 173-475) 
• Ambient air quality standards for radionuclides (WAC 173-480) 
• Ambient air quality standards for fluorides (WAC 173-481 ). 

The modeling results show no exceedance of Federal or State air quality standards for criteria 
pollutants, hazardous air pollutants, or radionuclides. The pollutants presented in Table 2.1.1 
would result in the highest levels of emission compared to Federal or State standards. 

Emissions from constructing the new GASVIT™ facility and its support buildings include 
vehicle exhaust emissions and fugitive dust released during earthmoving operations. Based on 
the size of the facility and type of construction ( e.g., metal sided building on a concrete slab), the 
construction emissions would be expected to be minor and were not evaluated in detail. 
Construction activities would include appropriate control measures (such as using surfactants and 
water spray procedures) that would result in compliance with Federal and State air quality 
standards. 
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Table 2.1.1. Major Pollutant Impacts 

Pollutant Averaging Period Concentration State Federal 
µg/mJ µg/mJ µg/mJ 

Particulate Matter (PM10) 24 hr l.5E-03 1.5E+02 l.5E+02 

Carbon Monoxide 1 hr l.lE+0l 4.0E+04 4.0E+04 

Nitrogen Oxides annual 7.5E-0l• l.0E+02 1.0E+02 

Sulfur Oxides I hr l.3E-01 6.6E+02 NA 
3 hr 1.2E-01 NA l.3E+03 
24 hr 5.3E-02 2.6E+02 3.7E+02 

Hydrogen Fluoride 24 hr 9.7E-04 8.7 NA 

Fonnaldehyde annual 4.2E-02• 7.7E-02 NA 
Acetaldehyde annual 2.12E-0I• 4.5E-01 NA 
Diphenylene Methane (Fluorene) 24 hr 9.7E-06 5.3E+00 NA 
Phenol 24 hr 2.8E-04 6.3E+0l NA 
1,4-Dichlorobenzene (p-Dichlorobenzene) 24 hr 3.9E-06 1.5E+00 NA 
Combined Methylphenol (Cresol) isomers 24 hr 4.3E-05 7.3E+0I NA 
Naphthalene 24 hr l.3E-04 1.7E+02 NA 
Dimethyl Phthalate 24 hr 8. lE-06 l.7E+0l NA 
Diethyl Phthalate 24 hr 4.8E-05 1.7E+0I NA 

Di-n-Butyl Phthalate 24 hr 1.2E-04 1.7E+0l NA 
bis(2-Ethylhexyl) Phthalate annual 5.6E-02• 2.5E+00 NA 
Total Dioxin+ Furan Toxicity Equivalent 24 hr 5.2E-10 3.0E-08 NA 
Aluminum (combined particulate and vapor) 24 hr 6.9E-05 6.7E+00 NA 
Barium ( combined particulate and vapor) 4 hr 3.5E-06 1.7E+OO NA 
Cadmium annual 1.2E-06• 5.6E-04 NA 
Copper 24 hr 2.9E-06 6.7E-01 NA 

Iron 24 hr 4.lE-05 1.7E+0I NA 
Lead 24 hr l.3E-05 5.0E-01 NA 

Magnesium 24 hr 4.7E-06 3.3E+0l NA 

Zinc 24 hr l.6E-05 1.7E+0l NA 
Nickel annual I.OE-OS• 2.lE-03 NA 
Total Radionuclide mrem/yr 8.0E-03 2.5E+0lb NA 

3.2E-02 NA 1.0E+0l 0 

Notes: 
'This is a 24-hour concentration value that is less than the annual State standards, therefore annual concentrations were not 
generated with ISC3 computer code (annual concentrations values are typically reduced from the 24-hour values by one to 
two orders of magnitude). 
bMaximum at any offsite receptor, WAC 173-480. 
0Maximum at nearest residence, 40 CFR 61 . 
Air concentrations taken from Tetra Tech (1996a) and adjusted to reflect increased feed rate from 68 kg/hr ( 150 lb/hr) to 
230 kg/hr (500 lb/hr). 
Total dioxin and furan toxicity equivalent pollutants come from PCBs. 
NA = Not applicable. 
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2.1.2 Other Components of the Natural Environment Without Significant Potential 
Environmental Impacts 

2.1.2.1 Earth 
The ATG MWF would involve only small, localized changes in topography during construction. 
The current topography at the A TG Site is flat. All disturbed areas would be graded to conform 
to the surrounding topography and drainage systems. 

The facility would be constructed on stable soils. Soil at the ATG Facility previously has been 
disturbed so there would be only a small amount of additional soil disturbance during facility 
construction. Construction would involve temporary disturbances to soil outside the facility 
footprint, primarily in the trample zone around work areas, heavy equipment traffic areas, and 
material laydown areas. Temporary impacts would include soil compaction and increased 
potential for soil erosion. However, the total area of disturbance would be approximately 5 acres 
and within areas previously disturbed by Site activities or agricultural production. Previous site 
activities include clearing and graveling the surface and constructing access roads within the 
fence line of the existing ATG Facility. 

Because the volume of sand and gravel needed for site construction would be small and both 
resources are readily available in the Richland area in quantities greatly exceeding the ATG 
requirements, there would be small impacts on local availability and the cost of the resources; 
therefore no additional analysis of this potential impact is provided in this EIS. 

The U.S. Nuclear Regulatory Commission (NRC) concluded that four earthquake sources should 
be considered for seismic design: the Rattlesnake-Wallula alignment, Gable Mountain, a floating 
earthquake in the tectonic province, and a swarm area (a floating earthquake) (NRC 1982). 

For the Rattlesnake-Wallula alignment, which passes along the southwest boundary of the 
Hanford Site, the NRC estimated a maximum magnitude quake of 6.5, and for Gable Mountain, 
an east-west structure that passes through the northern portion of the Hanford Site, a maximum 
magnitude quake of 5.0. These estimates were based on the inferred sense of slip, the fault 
length, and/or the fault area. The floating earthquake for the tectonic province was developed 
from the largest event located in the Columbia Plateau, the magnitude 5.75 Milton-Freewater 
earthquake. The maximum swarm earthquake for the Supply System Plant 2 seismic design was 
a magnitude 4.0 event, based on the maximum swarm earthquake in 1973 (NRC 1982). The 
most recent probabilistic seismic hazard analysis calculated an annual probability of recurrence 
of a 0.2 g earthquake at 5E-04 (Geomatrix 1994). Because the facility is designed to meet or 
exceed uniform building code design standards for Seismic Zone 3, tanks and containers 
designed to hold liquids would be secured to prevent overturning, and because spill control 
measures in the event of an overturn are incorporated into the facility design, no additional 
analysis of potential impacts associated with earthquakes is provided in this EIS. 
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2.1.2.2 Water 
There are no natural perennial surface water bodies within 152 m (500 feet [ft]) of the ATG 
Facility. The principal river systems within the region surrounding the ATG Site include the 
Columbia and the Yakima rivers; however, the ATG Site is not within designated 100-year or 
500-year floodplains of either river system (ATG 1995). A small intermittent surface stream is 
located about 0.8 km (0.5 mi) west of the ATG Site. 

Groundwater in the southeastern portion of Hanford Site and in the vicinity of the A TG Site is 
less affected by Hanford Site operations than by agricultural irrigation cycles and growing 
seasons in and around Richland (Newcomer et al. 1992). The aquifers near the A TG Site are 
recharged both naturally (e.g., via surface water bodies and precipitation) and artificially (e.g., via 
irrigation, canal seepage, and industrial discharges). Artificial recharge is primarily by the north 
Richland recharge basins and by irrigated farming in the north Richland area. Groundwater 
depth at the ATG Site is slightly greater than 3 m (10 ft) (Ecology 1995). The ATG Site is not 
over a sole source aquifer, as defined in the Safe Drinking Water Act, and is not located in a 
groundwater management area. No public or private domestic water supply wells are known to 
exist within 152 m (500 ft) of or downgradient of the ATG Site. 

All waste handling, storage, and treatment will be in areas of the facility within covered areas 
with a base that consists of a secondary spill containment system to prevent leaks and spills of 
waste until the accumulated materials are detected and removed, preventing releases to the 
environment that could potentially impact groundwater. Based on this system and the distance 
from the surface of the facility to the watertable, impacts to the groundwater are not analyzed in 
this EIS. 

2.1 .2.3 Plants and Animals 
No threatened or endangered plant or animal species are known to exist or are suspected to be 
present on the ATG Site. Table 2.1.2 provides a list of threatened or endangered plant or animal 
species known to exist on or near the Hanford Site, which is in close proximity to the ATG Site. 
The absence of native vegetation and the industrial nature of the area render it unlikely habitat for 
such species. The ATG Site is located within an area of north Richland designated for heavy 
industrial uses. Some of the undeveloped land within the designated industrial area remains 
under agricultural cultivation. Vegetation on the ATG Site includes shrubs and a variety of wild 
mustards and sagebrush plants sparsely scattered throughout the site. Site vegetation is 
dominated by nonnative weeds, including Russian thistle. Approximately 5 acres of previously 
disturbed land with minimal value as wildlife habitat would be disturbed during construction of 
the facility. 

Common bird species in the vicinity of the A TG Site include the western meadowlark, white
crowned sparrow, gull, black-billed magpie, American crow, and European starling. Canada 
geese, red-tailed hawk, and American kestrel are common, and are likely to occasionally feed in 
nearby grain fields (ATG 1995). The Tri-Cities area is within a major waterfowl flyway and 
wintering area. Waterfowl use is concentrated along the Columbia River, with limited waterfowl 
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Common Name Scientific Name 

Insects 

Oregon silverspot butterfly 2 Speyerra zerone 

Plants 

Columbia milk-vetch Astragalus columbianus 

Columbia yellowcress Rorippa columbiae 

Dwarf evening primrose Oenothera pygmaea 

Hoover's desert parsley Lomatium tuberosum 

Northern wormwood A rtemisia campestris 
borealis var. wormskioldii 

Birds 

Aleutian Canada goose 3 Branta canadensis leucopareia 

American white pelican Pelecanus erythrorbychos 

Bald eagle Haliaeetus leucocephalus 

Ferruginous hawk Buteo regalis 

Peregrine falcon 3 Falco peregrinus 

Sandhill crane 3 Grus canadensis 

Mammals 

Pygmy rabbit2 Brachylagus idahoensis 
Notes: 
1 T = Threatened; E = Endangered 
2 Likely not currently inhabiting Hanford Site 
3 Incidental occurrence 
Source: Cushing 1995 
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presence in the immediate vicinity of the ATG Site so there would be no anticipated impacts on 
waterfowl. Because there is no surface water in the immediate vicinity of the ATG Site, there 
would be no impacts to aquatic species. 

2.1.2.4 Energy and Natural Resources 
The primary energy and natural resource to be used in the waste treatment process and for facility 
operations will be electricity. Facility electrical usage would be greatest for waste treatment 
because waste treatment is an electrical power-intensive operation. The incremental demand on 
the Pacific Northwest electrical generation system's guaranteed energy supply capacity would be 
small. Currently, the Pacific Northwest has a surplus of electrical generating capacity, and 
therefore there would be no adverse impact on electrical power availability. 

2.2 BUILT ENVIRONMENT 
This section describes the built environment for the proposed ATG MWF and the potential 
effects of the proposed action on the built environment. The built environment consists of those 
elements of the environment built by people. 
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The ATG Facility is located in an industrial area in the northern portion of the City of Richland. 
Most developed land in the surrounding area is used for agriculture, light industry, or residences. 
The area to the north of the Site is the DOE Hanford Site. 

The nearest neighbors to the ATG Facility is the Siemens Power Corporation Facility 
approximately 0.64 km (0.4 mi.) to the northwest; a farm is located on the south and west sides 
of the site; the Richland Industrial Park is to the northwest; the Richland Disposal Site and Hom 
Rapids Off-Road Vehicle Park is approximately 3.86 km (2.4 mi.) to the northwest; and the 
PNNL complex is located 1.6 km (1 mi.) to the northeast of the site. The nearest residential 
dwellings are located in North Richland and are approximately 2. 7 km ( 1. 7 mi.) to the southeast, 
and there is a child care center located 2 km (1.25 mi.) to the east-southeast. 

2.2.1 Environmental Health 
2.2.1.1 Affected Environment 
The ATG MWF would employee approximately 100 people (workers) per year in addition to its 
current staff level of 100. The facility would be located adjacent to the DOE Hanford Site 
b0undary in an industrial area in the City of Richland. There are approximately 281,600 people 
(general public) that live within an 80-km (50-mi) radius of the facility. This includes residents 
of Grant County to the north; Franklin and Walla Walla counties to the east; Benton, Umatilla, 
and Morrow counties to the south; Klickitat County to the southwest; Yakima County to the 
west; and Kittitas County to the northwest. Analyses of potential health impacts from routine 
and accident conditions during construction and operations of the ATG MWF are based on these 
worker and general public populations. 

2.2.1.2 Health Impacts 
Environmental health impacts analyzed in this section include potential latent cancer fatality 
(LCF) risks from radiological exposure and health hazards and incremental lifetime cancer risk 
(ILCR) from chemical exposures that would occur during routine MWF operations or that could 
result from postulated accidents. The analysis also includes injuries and fatalities from 
nonradiological and nonchemical industrial type accidents that would be typical to the 
construction and operations activities associated with the MWF. 

The effects of radiation emitted during disintegration ( decay) of a radioactive substance depend 
on the kind of radiation (alpha and beta particles and gamma and x-rays) and the total amount of 
radiation energy absorbed by the body. This absorbed energy is referred to as the absorbed dose. 
The absorbed dose, when multiplied by certain quality factors that take into account different 
sensitivities of various tissues, is referred to as the effective dose equivalent, or simply dose. 
The common unit of effective dose equivalent is the rem (1 rem equals 1,000 mrem). The total 
dose received by the exposed population is measured in person-rem. For example, if 1,000 
people each received a dose of 0.3 rem (300 mrem), the collective dose would be 1,000 persons · 
0.3 rem (300 mrem) = 300 person-rem. Alternatively, the same collective dose (300 person-rem) 
would result from 10,000 people, each of whom received a dose of 0.03 rem (30 mrem) (10,000 · 
0.03 = 300 person-rem). 
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An individual could be exposed to ionizing radiation externally (from a radioactive source 
outside the body) and internally (from ingesting or inhaling radioactive material). It is estimated 
that the average individual in the United States receives a dose of abo.ut 0.3 rem (300 mrem) per 
year from natural sources ofradiation. For perspective, a modern chest x-ray results in an 
approximate dose of 0.008 rem (8 mrem), while a diagnostic hip x-ray results in an approximate 
dose of 0.083 rem (83 mrem). Radiation can cause a variety of ill-health effects in people. The 
consequence of environmental and occupational radiation exposure is the induction of a LCF. 
This effect is referred to as LCF because the cancer may take many years to develop and for a 
fatality to occur. 

In the case of an exposed population, risk is expressed as the expected incremental increase in the 
probability of developing LCFs in the population at risk. For the MEI, it is expressed as the 
increased probability of dying from cancer as a result of the exposure. 

The health impacts from routine exposures are evaluated for three receptor groups or 
populations: the involved workers, noninvolved workers, and general public. Involved workers 
are those individuals directly involved in a LLMW treatment activity. Noninvolved workers 
refer to the ATG Facility employees who are not directly involved in the treatment activity. The 
general public is the offsite population distribution from the LLMW treatment facilities to a 
distance of 80 km (50 mi). Health impacts to the MEI from the involved workers, noninvolved 
workers, and general public groups are also evaluated. An MEI is an individual who is assumed 
to receive the highest possible exposure. Health impacts from radiological and chemical 
accidents are evaluated for the same receptors with the exception that the involved workers are 
not evaluated separately but are included in the onsite population located a minimum of 100 m 
(330 ft) from the point of release. 

2.2.1.2.1 Routine Conditions 
Routine risk is the potential risk from exposure to chemical and radiological contaminants and 
direct exposure to radiation during normal operations. Routine risk to the involved workers 
would be from direct exposure to radiation from LLMW operations during the work day. 
Routine chemical and radiological emissions are from a stack, and it is therefore assumed that the 
plume passes overhead. Routine risk to the noninvolved workers would be from potentially 
inhaling radioactive and chemical atmospheric stack emissions from LLMW operations. Routine 
risk to the general public includes potentially inhaling radioactive and chemical atmospheric 
stack emissions and ingesting food and water contaminated by airborne deposition. Health 
impacts are presented on an annualized basis because the number of years that the facility would 
operate is uncertain. However, the risk from the lifetime operation of the facility is the product 
of the annual risk and the number of years of operation, which could be reasonably estimated at 
20 years. 

Involved Worker Radiological Consequences From Routine Conditions 
The LCF risk to the involved workers was calculated by multiplying the radiological exposure by 
a dose-to-risk conversion factor. The involved worker population dose was assumed to be 
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200 mrem/yr per involved worker (historical average for the existing ATG LLW treatment 
facility) and a population of 80 involved workers ( of the 100 facility workers, 80 are assumed to 
be directly involved with treatment). The administrative control limit of 1 rem/year was assumed 
for the MEI. The dose-to-risk conversion factor used in the analysis to calculate the LCF risk to 
the involved workers was 4.0 E-04 LCFs per person-rem taken from the 1990 Recommendations 
of the International Commission on Radiological Protection (ICRP 1991). These factors are 
applicable where the dose to an individual would be less than 20 rem and the dose rate would be 
less than 10 rem per hour. The annual LCF risk to the involved worker population and the MEI 
involved worker during normal operations are presented in Table 2.2.1. No LCFs would be 
expected for the involved workers, and the annual risk of the MEI receiving a fatal cancer from 
the LLMW operation is unlikely ( 4.0E-04/yr). 

Table 2.2.1. Involved Worker Annual Radiological Risk From Routine Operations 

Receptor 

Involved worker population 

MEI involved worker 

Notes: 
EDE = Effective dose equivalent 
LCF = Latent cancer fatality 
MEI = Maximally exposed individual 

1.6 E+0I 

I.0E+00 

Dose EDE Radiological Risk 
(person-rem) (LCF) 

6.4E-03 

4.0 E-04 

Involved workers dose is based on an annual 200 mrem per involved worker and 80 involved workers per year. The LCF 
risk is based on a dose-to-risk conversion factor of 4.0 E-04 LCF per rem. 
MEI-involved worker dose is based on 1,000 mrem per year (ATG administrative control limit). The LCF risk is based on 
a dose-to-risk conversion factor of 4.0 E-04 LCF per rem. 

Noninvolved Worker and General Public Radiological Consequences from Routine Conditions 
The LCF risk to the noninvolved workers and the general public was calculated using the EPA 
approved CAP88-PC program. The program computes radionuclide concentrations in air, rates 
of deposition on ground surfaces, concentrations in food, and intake rates to people from 
ingestion of food produced in the assessment area. It uses a modified Gaussian plume equation 
to estimate the average dispersion of radionuclides released from either elevated stacks or 
uniform area sources. Dose and risk are estimated by combining the inhalation and ingestion 
intake rates, air, and ground surface concentrations with dose and risk conversion factors. 
The effective dose equivalent is calculated using the weighting factors in the International 
Commission on Radiological Protection Publication 26 (ICRP 1977). Risks are based on 
lifetime risk from lifetime exposure, with a nominal value of 4.0E-04 cancers/rem for workers 
and 5.0E-04 cancers/rem for members of the general public. The number of cancers per rem for 
the general public is higher to account for different age distributions in the general public 
compared to the work force. Site-specific meteorological data and population arrays were used 
with CAP88-PC. The radionuclide source term used with CAP88-PC was taken from air 
emissions estimates for the ATG MWF facility and is shown in Table 2.2.2 (Jacobs 1997). The 
annual LCF risk to the noninvolved worker population, MEI noninvolved worker, general public 
population, and MEI general public during normal operations are presented in Table 2.2.3. 
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Table 2.2.2. Annual Radiolo~ical Air Emissions 

Maximum Anticipated 
Isotooe Emissions (Ci/vr) 

Tritium-3 (H-3) 3.22E+0l 

Carbon-14 (C-14) 3.0lE-02 

Sodium-22 (Na-22) l.63E-08 

Calcium-45 (Ca-45) l.78E-09 

Chronium-51 (Cr-51) 4.55E-07 

Manganese-54 (Mn-54) 9.04E-08 

Iron-55 (Fe-55) 1.03E-07 

Cobalt-57 (Co-57) 3.00E-07 

Cobalt-58 (Co-58) 2.18E-08 

Cobalt-60 (Co-60) 8.12E-07 

Nickel-63 (Ni-63) 4.90E-09 

Zinc-65 (Zn-65) 4.26E-07 

Strontium-90 (Sr-90) 7.31E-08 

Yttrium-90 (Y-90) 7.31E-08 

Zirconium-95 (Zr-95) l.85E-08 

Antimony-125 (Sb-125) l .64E-07 

Tellurium (Te-125m) 3.78E-08 

Cesium-134 (Cs-134) l.77E-08 

Cesium-137 (Cs-137) l.29E-07 

Barium-140 (Ba-140) 5.59E-08 

Lanthanum-140 (La-140) 5.54E-08 

Europium-152 (Eu-152) 5.13E-IO 

Europium-154 (Eu-154) 8.59E-IO 

Lead-214 (Pb-214) 6.95E-04 

Bismuth-214 (Bi-214) l.96E-10 

Radium-226 (Ra-226) 4.33E-08 

Thorium-232 (Th-232) 1.96E-09 

Uranium-235 (U-235) 3.77E-07 

Uranium-238 (U-238) l.l0E-08 

Plutonium-238 (Pu-238) 2.21E-IO 

Plutonium-239 (Pu-239) 6.60E-09 

Plutonium-240 (Pu-240) l.48E-09 

Plutonium-241 (Pu-241) 6.39E-08 

Notes: 
Maximum anticipated emissions taken from Jacobs 1997. 
Ci= Curies 
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Table 2.2.3. Noninvolved Worker and General Public Annual Radiological Risk From Routine Operations 

Receptor 

Noninvolved Worker Population 

MEI Noninvolved Worker 

General Public Population 

MEI General Public 

MEI Child Care Center 

Notes: 
EDE = Effective dose equivalent 
LCF = Latent cancer fatality 
MEI = Maximally exposed individual 

Dose EDE Radiological Risk 
(person-rem) (LCF) 

3.6E-03 l.4E-06 

3. lE-05 8.4E-07 

3.9E-02 l .5E-05 

3.2E-05 8.5E-07 

8.3E-06 2.2E-07 

Noninvolved worker dose and the LCF risk were calculated using the CAP88-PC program and assuming 120 noninvolved 
workers per year. 120 noninvolved workers= 20 workers at the MWF and 100 workers at ATG's existing LLW treatment 
facility . 

The MEI general public receives a higher dose than the MEI noninvolved worker because the release is a stack release which 
results in higher peak concentrations outside the facility boundary. 

The population dose represents a collective dose. If 100 people in an exposed population each received a dose of0.01 rem, 
the population dose would be 1 person-rem. 

The general public evaluation also included an analysis of a maximally exposed child at a child 
care center located 2 km (1.25 mi.) to the east-southeast. No LCFs would be expected from the 
noninvolved worker and general public populations. The annual incremental risk that the MEI 
would develop a fatal cancer from the LLMW operation is 8.5E-07/yr. 

Noninvolved Worker and General Public Nonradiological Chemical Consequences from Routine 
Conditions 
Routine exposure to chemicals in air emissions was evaluated by estimating inhalation intakes 
for identified chemical emissions and evaluating potential ILCR (i.e., the excess cancer risk from 
fatal and nonfatal cancers) and noncarcinogenic health hazards using chemical-specific cancer 
slope factors and reference doses, respectively. Cancer slope factors and chronic reference doses 
as published by EPA in the Integrated Risk Information System (IRIS) and Health Effects 
Assessment Summary Tables (HEAST) were applied in the chemical emissions evaluation. 

Routine chemical emissions concentrations from the LLMW treatment operations were based on 
emissions concentration data from the ISCST3 Air Dispersion Modeling Results for the ATG 
MWF (Tetra Tech 1996a). The air concentrations were scaled up to account for a feed rate of 
230 kg/hr (500 lb/hr) (Jacobs 1997). 

The inhalation intake of each chemical (milligram/kilogram [mg/kg]-day) was calculated using 
the following equation: 
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Intake= [(Ca)· (IR)· (EF) ·(ED)]/ [(BW) · (AT)] 

Where: Ca = Estimated air concentration of the ith chemical, mg/m3 

IR = Inhalation rate, 20 m3/day (710 ft') EPA 1989 
EF = Exposure frequency, 250 days/year EPA 1989 
ED = Exposure duration, 30 year EPA 1989 
BW = Body weight, 70 kg (150 lb) EPA 1989 
AT = Average time, days 

= (ED)(365 day/yr) noncarcinogens EPA 1989 
= (70 yr)(365 day/yr) carcinogen EPA 1989 

Potential health effects from exposure to multiple noncarcinogenic chemicals were estimated 
using the Hazard Index (HI) approach. The HI is defined as the summation of the hazard 
quotients (calculated dose divided by the reference dose [RID]) for each chemical and is 
represented by the following equation: 

HI = Calculated Dose3 + Calculated Doseb + . . . + Calculated Dosei 
RfDa RfDb RfDi 

It was assumed that the noncarcinogenic health effects would be additive for all chemicals. This 
is conservative because to be truly additive in effect, chemicals must affect the same target organ 
system or result in the same critical toxic endpoint. An HI greater than or equal to 1.0 (unity) 
would be indicative of potential adverse health effects in the population of concern from 
exposure to multiple chemicals. Conversely, a HI less than 1.0 would suggest that no adverse 
health effects would be expected. 

Quantitative estimates for ILCR risks were generated for each chemical according to the 
following equation: 

Where: 
~ = Estimated incremental risk of cancer associated with the chemical 
qi = Cancer slope factor for the chemical, (mg/kg-day)"1 

Ei = Exposure dose for the chemical, mg/kg-day 

In evaluating potential carcinogenic risks from exposure to multiple carcinogenic chemicals, all 
carcinogenic risks were assumed to be additive. Consequently, the total ILCR represent the 
summation of individual chemical cancer risks. Federal (55 FR 8666 and 40 CFR 300) and State 
(WAC 173-340) regulatory agencies have suggested an acceptable level of risk to be between 1 
in 10,000 (1.0E-04) and 1 in 1,000,000 (l .0E-06), with l .0E-06 being the point of departure and 
referred to as de minimis risk (below which there is no regulatory concern). For the purpose of 
this EIS, a risk below 1.0E-06 was considered low, and a risk greater than l .0E-04 was 
considered high. 
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Table 2.2.4 summarizes the noncarcinogenic health hazard and ILCR associated with routine air 
emissions from LLMW treatment operations. As shown by the results in Table 2.2.4, the HI 
(l.76E-02) is well below the benchmark value of 1.0, and the ILCR (3.73E-07) is considered 
low. Therefore, the proposed action would be expected to result in no adverse health effects 
from routine air emissions. 

2.2.1.2.2 Accident Conditions 
This section evaluates the health risks resulting from potential accidents associated with 
operation of the ATG MWF. Accidents are unplanned events or a sequence of events that would 
cause undesirable consequences. This analysis addresses the following: 

• Radiological and toxicological risks associated with operations. The risk associated with 
a radiological release resulting from an accident was expressed as the product of the 
annual frequency of occurrence and the LCF risk. The risk associated with a chemical 
release resulting from an accident was expressed as the product of the annual frequency 
of the accident and the health hazard. 

• Occupational risks, including the nonradiological/nontoxicological injuries, illnesses, and 
fatalities from construction and operation accidents common to the workplace such as 
falls, cuts, and operator-machine impacts. The risk associated with an accident was 
defined as the product of the fatality or injury/illness incidence rates and the number of 
workers at risk. 

Onsite Workers and General Public Radiological Consequences from Accident Conditions 
The waste arriving at the facility would be sorted by compatible treatment categories. Solid 
wastes would be shredded and blended into a relatively homogenous mixture, then loaded into 
hoppers to be fed at a controlled rate into the GASVIT™ unit. Sludges and liquid wastes would 
be fed into the process chamber via a pipeline. 

In the process chamber, the waste would be exposed to super-heated steam and heat from a 
plasma torch, which would cause toxic and non-toxic organic materials to be converted into 
synthesis gas. Inert materials would accumulate in the bottom of the chamber that would be 
incorporated into the molten glass. Lower vapor temperature metals would volatize, and 
halogens would form acid gases, which would exit the process chamber with the synthesis gas. 

Synthesis gas from the process chamber contains radioactive and nonradioactive particulates, 
acid gases, and vaporized metals. The synthesis gas would pass through a series of graduated 
ceramic or sintered metal filters to first remove the coarse particles and then the finer ones. 
The particulates would be removed from the filters and subsequently would be stabilized, along 
with other solid residues. The gas that is discharged from the filtering system would then pass 
through a wet scrubber that would contain sorbents. The gas would then pass through a synthesis 
gas converter. Converter exhaust would be combined with building ventilation exhaust and pass 
through charcoal and HEP A filters before being discharged to the atmosphere via a stack 
(AES Environmental 1996). 
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Emissions Air Noncarcinogen Carcinogen Inhalation Inhalation Noncarcinogen Cancer Risk 
Concentration Inhalation Inhalation Intake Reference dose Slope Factor Hazard 

s (mg/m3
) Intake (mg/kg-day) (mg/kg-day) (kg-day/mg) 

Table 2.2.4. H Health Risk to M · . E dR fl Inhalat· fRoutine Chemical Air E · · 

(mg/kg-day) 

2-Methylphenol 2.33E-08 4.57E-09 l.96E-09 5.00E-02 NC 9.13E-08 0.00E+00 
4-Methylphenol l.97E-08 3.86E-09 l .65E-09 5.00E-03 NC 7.72E-07 0.00E+0O 
Acenaphthy lene l.39E-08 2.73E-09 l. l 7E-09 4.00E-02 NC 6.83E-08 0.00E+0O 
Acetaldeyde 2. l2E-04 4.ISE-05 l.78E-05 2.60E-03 7.70E-03 l.60E-02 l.37E-07 
Acetophenone l.00E-08 l.96E-09 8.40E-l0 5.70E-06 NC 3.44E-04 0.00E+00 
Benzoic Acid l.27E-06 2.S0E-07 l.07E-07 4.00E+00 NC 6.24E-08 0.00E+00 
bis(2-Ethylhexyl) Phthalate 5.57E-05 l .09E-05 4.68E-06 2.20E-02 l.40E-02 4.96E-04 6.55E-08 
Butylbenzyl Phthalate 3.93E-07 7.71E-08 3.30E-08 2.00E-01 NC 3.85E-07 0.00E+00 
Di-n-Butyl Phthalate l.ISE-07 2.25E-08 9.63E-09 l.00E-01 NC 2.25E-07 0.00E+00 
1,4-Dichlorobenzene 3.90E-09 7.64E-l0 3.28E-l0 2.30E-0l 2.40E-02 3.32E-09 7.86E-l2 
Diethyl Phthalate 4.83E-08 9.47E-09 4.06E-09 8.00E-01 NC l.ISE-08 0.00E+00 
Dimethyl Phthalate 8.I0E-09 l.57E-09 6.S0E-10 l.00E+0l NC l.59E-l0 0.00E+00 
Dioxins (Toxicity Equivalent) 5.20E-13 l.02E-13 4.37E-l4 ND l.50E+05 0.00E+00 6.55E-09 
Fluorene 9.70E-09 l.90E-09 8.ISE-10 4.00E-02 NC 4.75E-08 0.00E+00 
Formaldehyde 4.23E-05 8.30E-06 3.56E-06 ND 4.60E-02 0.00E+00 l.64E-07 
Naphthalene l.30E-07 2.54E-08 l.09E-08 4.00E-02 NC 6.35E-07 0.00E+00 
Nitrogen Oxides 7.53E-04 l.48E-04 6.33E-05 l.00E+00 NC l.48E-04 0.00E+00 

w ...... 

Phenanthrene 1.63E-08 3.l9E-09 l.37E-09 3.00E-01 NC l.06E-08 0.00E+00 
Phenol 2.83E-07 5.54E-08 2.37E-08 6.00E-01 NC 9.23E-08 0.00E+00 
Barium 3.S0E-09 6.86E-l0 2.94E-l0 l.40E-04 NC 4.90E-06 0.00E+00 
Cadmium l.l6E-09 2.27E-l0 9.74E-l l 5.70E-05 6.30E+00 3.99E-06 6.l4E-l0 
Copper 2.91E-09 5.70E-10 2.44E-10 ND NC 0.00E+00 0.00E+00 
Nickel 1.00E-08 l.96E-09 8.40E-l0 ND NC 0.00E+00 0.00E+00 
Zinc l.57E-08 3.07E-09 l.32E-09 ND NC 0.00E+00 0.00E+00 
Hydrochloric Acid l.97E-05 3.87E-06 1.66E-06 5.7E-03 NC 6.78E-04 0.00E+00 
2-Methylnaphthalene 4.30E-08 8.43E-09 3.61E-09 4.00E-02 NC 2.l IE-07 0.00E+00 
2,3, 7,8-Tetchldibenzo-p-dioxin 2.63E-14 5.16E-l5 2.21E-l5 ND l.50E+05 0.00E+00 3.32E-l0 
Aluminum 6.9E-08 l.35E-08 5.S0E-09 ND NC 0.00E+00 0.00E+00 
Lead l.34E-08 2.63E-09 l.l3E-09 5.00E-01 NC 5.25E-09 0.00E+00 

Total HI= 1. 76E-02 

Total Cancer Risk= 3.73E-07 



~ 

i Table 2.2.4. Annual Chemical Emissions and Health Impacts From Routine Exposure To Air Emissions (cont'd) 

f Notes: 
~· HI = Hazard Index 
~ 

w 
N 

NC = Noncarcinogen 
ND= No data published 
Air concentrations taken from Tetra Tech (1996a) and adjusted for 500 lb/hr (Jacobs 1997) feed rate. Air concentrations are the maximum predicted concentrations 
downwind of the stack. Modeling analysis results in Tetra Tech (1996a) were based on the ISC3 short-term dispersion model assuming 24 consecutive hours of low wind 
speeds, poor dispersion conditions (stability categories E and F), and persistent wind directions (randomized fluctuations within 10 degrees either side of the mean direction). 
Stack tip down wash and building wake effects wen: included in the model runs . . 
Noncarcinogen and carcinogen inhalation intake calculated as follows: 

Intake;= [(Ca;)· (IR)· (EF) · (ED)]/ [(BW) • (AT)] 
Where: Intake= Inhalation intake of the ith chemical, mg/kg-day 

Ca;= Estimated air concentration of the ith chemical, mg/m3 

IR= Inhalation rate, 20 m3/day 
EF = Exposure frequency, 250 days/year 
ED = Exposure duration, 30 years 
BW = Body weight, 70 kg 

AT= Average time, days (noncarcinogens = • 365 days/yr, carcinogens= 70 yr· 365 days/yr.) 
Noncarcinogenic hazard = noncarcinogen inhalation intake divided by inhalation RID. 
Excess cancer risk = Carcinogen inhalation intake times inhalation slope factor (SF). 



Initiating events that could result in the potential release of low-level radioactive waste to the 
environment from LLMW treatment facilities include natural phenomena, human error, 
component failure, and spontaneous reactions. The worst-case credible accident scenario chosen 
for this assessment is a failure of the process chamber followed by a fire that releases all of the 
contents of the process chamber that was analyzed in the radiological dose and risk assessment 
for the gasification and vitrification of DOE LLMW at the ATG Facility (AES Environmental 
1996). The annual frequency of occurrence estimated was 1.0E-03, and the probability that such 
an accident would result in a release of radionuclides to the atmosphere from the process 
chamber was l .OE-01. The annual frequency that this event would lead to the airborne release of 
the radionuclides to the atmosphere was therefore conservatively estimated to be l .0E-04. 

The worst-case credible scenario assumed that the entire capacity of the melter, 0.1 m3 (4 ft3) of 
glass melt, was released from the chamber onto the floor of the building. The HEP A filters were 
assumed to be disabled and a release fraction of 0.01 for radioactive particulate and 1.0 for 
radioactive gases was assumed in the DOE LLMW risk assessment (AES Environmental 1996). 
The organic present in the head gas would continue through the undamaged gas treatment 
system, and the organic stack emissions would be similar to those released during normal 
operations. 

The radiological inventory concentration of debris prior to treatment that was estimated for the 
analysis is presented in Table 2.2.5, Column 2. The feed-to-glass ratio was calculated to be 9.7 
to 1 (Jacobs 1997); therefore, it would take 1.1 m3 (39 ft') of waste to yield 0.1 m3 

( 4 ft3
) of glass. 

The waste feed average density was assumed to be 347 kg/m3 (21.7 lb/ft3
) (Jacobs 1997); 

therefore the amount of waste feed in 0.1 m3 
( 4 ft3

) of glass melt released to the facility is 
calculated in the following equation: 

(1.1 m3
) • (347 kg/m3

) = 380 kg (845 lbs) 

The inventory in Column 2 of Table 2.2.5 is presented in millicuries (mCi)/lb; therefore the 
curies (Ci) released to the facility in the accident scenario for each isotope is the product of the 
average feed concentration for each isotope presented in Column 2 and the feed waste per 0.1 m3 

( 4 ft') of glass presented in Column 3. The inventory of radionuclides in curies released to the 
facility for each isotope is listed in Column 4. Multiplying the curies released to the facility 
(listed in Column 4) by the release fractions (Column 5) yields the release to the atmosphere 
(Column 6). 

Radiation doses from atmospheric releases listed in Column 6 were computed with the GENII 
code (Napier et al. 1988). The doses from radioactivity absorbed into the body were computed 
using weighting factors for various body organs and the results summed to calculate a committed 
effective dose equivalent (CEDE). The computer code was used to calculate the inhalation dose 
for a 70-year dose commitment period. The Hanford Site 300 Area joint-frequency file and a 
population file that evaluated a population within a 80 km (50 mi.) radius of the ATG Facility 
was used for the analysis. The code uses the Gaussian plume model for air dispersion. 
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Column 1 Column 2 Column3 Column 4 Column 5 

4 ft' of Glass 
Average Waste Feed per Released to 

Concentration 4 ft' of Glass Facility Release 
Isotope (mCi/lb) (lb) (Ci) Fraction 

H-3 9.93E-03 8.45E+02 8.39E-03 I.00E+00 

C-14 9.28E-06 8.45E+02 7.84E-06 l.00E+00 

Na-22 l.67E-05 8.45E+02 l.41E-05 I.00E-02 

Ca-45 l.83E-06 8.45E+02 l.55E-06 I.00E-02 

Cr-51 4.68E-04 8.45E+02 3.95E-04 I.00E-02 

MN-54 9.30E-05 8.45E+02 7.85E-05 1.00E-02 

Fe-55 l.06E-04 8.45E+02 8.91E-05 I.00E-02 

Co-57 3.09E-04 8.45E+02 2.61E-04 l.00E-02 

Co-58 2.24E-05 8.45E+02 l .89E-05 1.00E-02 

Co-60 8.35E-04 8.45E+02 7.06E-04 I.00E-02 

Ni-63 5.04E-06 8.45E+02 4.26E-06 I.00E-02 

Zn-65 4.38E-04 8.45E+02 3.70E-04 l.00E-02 

Sr-90 7.52E-05 8.45E+02 6.36E-05 l.00E-02 

Y-90 7.52E-05 8.45E+02 6.36E-05 I.00E-02 

Zr-95 l.91E-05 8.45E+02 l.61E-05 I.00E-02 

Sb-125 l.69E-04 8.45E+02 l .43E-04 l .00E-02 

Te-125m 3.89E-05 8.45E+02 3.28E-05 I.00E-02 

Cs-134 l.82E-05 8.45E+02 l.54E-05 I.00E-02 

Cs-137 1.33E-04 8.45E+02 l.l2E-04 I.00E-02 

Ba-140 5.75E-05 8.45E+02 4.85E-05 I.00E-02 

La-140 5.70E-05 8.45E+02 4.82E-05 l.00E-02 

Eu-152 5.28E07 8.45E+02 4.46E-07 I.00E-02 

Eu-154 8.83E-07 8.45E+02 7.46E-07 I.00E-02 

Pb-214 2.14E-07 8.45E+02 I.SIE-07 I.00E-02 

Bi-214 2.02E-07 8.45E+02 1.70E-07 1.00E-02 

Ra-226 4.45E-05 8.45E+02 3.76E-05 l.00E-02 

Th-232 2.02E-06 8.45E+02 l.70E-06 I.00E-02 

U-235 3.88E-04 8.45E+02 3.28E-04 I.00E-02 

U-238 l.l3E-05 8.45E+02 9.57E-06 I.00E-02 

Pu-238 2.27E-07 8.45E+02 1.92E-07 I.00E-02 

Pu-239 6.79E-06 8.45E+02 5.73E-06 I.00E-02 

Pu-240 l.53E-06 8.45E+02 l.29E-06 I.00E-02 

Pu-241 6.58E-05 8.45E+02 5.56E-05 l .00E-02 

Notes: 
Average concentration (mCi/lb) from Table l of the air emissions application (Jacobs 1997). 
Waste feed per 4 ft3 of glass (lb) from Jacobs (1997). 
Release fraction from AES Environmental (1996). 
4 ft3 is volume of glassy melt released to facility in fire scenario from AES Environmental ( 1996). 

atgeis\atgeis.20./ 34 

Column 6 

Release to 
Atmosphere 

(Ci) 

8.39E-03 

7.84E-06 

l.41E-07 

l.55E-08 

3.95E-06 

7.85E-07 

8.91E-07 

2.61E-06 

l.89E-07 

7.06E-06 

4.26E-08 

3.70E-06 

6.36E-07 

6.36E-07 

l.61E-07 

l.43E-06 

3.28E-07 

l.54E-07 

l.l2E-06 

4.85E-07 

4.82E-07 

4.46E-09 

7.46E-09 

1.SIE-09 

l.70E-09 

3.76E-07 

l.70E-08 

3.28E-06 

9.57E-08 

l.92E-09 

5.73E-08 

l.29E-08 

5.56E-07 



The exposure pathways for the onsite receptors includes external exposure from immersion in the 
plume; external exposure from radioactive material deposited on the ground; internal exposure 
from inhalation of radionuclides in the airborne plume; and internal exposure from inhalation of 
previously-deposited radioactive material resuspended in air due to wind actions. The exposure 
pathways for the general public are the same as the onsite receptor exposure pathways but also 
includes internal exposure from the ingestion of food crops and animal products. 

The LCF risk to the general public and onsite receptors was calculated by multiplying the 
calculated dose (rem) by dose-to-risk conversion factors. Conversion factors have been 
previously defined and are predications of health effects from radiation exposure. 

The LCF risk is the product of the chance, or frequency, of an accident occurring and the 
consequences (measured in terms of the number of LCFs caused by the radiation exposure) of the 
accident if it were to occur. An event that was certain to occur would have a probability of 1 
(a 100 percent certainty). If an accident was expected to happen once every 100 years, the annual 
frequency of occurrence would be 0.01 (1 occurrence divided by 100 years= 0.01 occurrences 
per year). The LCF risk therefore expresses the expected number ofLCFs, taking account of 
both the chance that an accident might occur and the estimated consequences if it does occur. 

The annual LCF risk to the onsite receptors and the general public as a result of the accident 
scenario are presented in Table 2.2.6. The general public evaluation also included an analysis of 
a maximally exposed child at a child care center located 2 km (1.25 mi.) to the east-southeast. 
No LCFs would be expected for the onsite population (including the involved workers and the 
noninvolved worker) and the general population. The annual risk to the MEI receiving a fatal 
cancer is less than 1.0 E-10/yr. 

Chemical Consequences from Accident Conditions 
The chemical emissions from the worst-case credible accident scenario evaluated previously 
would be essentially the same as the routine chemical emissions. Organic compounds are 
removed from the waste in the plasma furnace and treated through the use of scrubbers to reduce 
levels of air emissions to within regulatory standards before being released from the stack to the 
atmosphere. The glass melt should therefore only contain inorganic chemical such as metals and 
metal salts. 

Potential acute hazards associated with exposure to concentrations of chemicals resulting from 
the postulated accidents were evaluated using a screening-level approach. The screening-level 
assessment involved direct comparison of calculated exposure concentrations of chemicals to a 
MEI located 100 m (330 ft) downwind from the accident, to air concentration screening criteria 
known as Emergency Response Planning Guidelines (ERPGs). ERPGs are defined as follows. 
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Table 2.2.6. Onsite and General Public Annual Radiological Risk From Fire Scenario 

Receptor Dose EDE 
(person-rem) 

Onsite population l.64E-02 

MEI-onsite 8.20E-05 

General public l.30E-02 

MEI-general public 2.50E-04 

MEI child care center 9.20E-05 

Notes: 
EDE = Effective dose equivalent 
LCF = Latent cancer fatalities 
MEI = Maximally exposed individual 

Dose-to-risk Annual Frequency Annual LCF Risk 
Conversion Factors (LCF) 

(LCF/rem) 

4.00E-04 l.00E-04 6.56E-10 

4.00E-04 I.00E-04 3.28E-12 

5.00E-04 I.00E-04 6.50E-10 

5.00E-04 I.00E-04 l.25E-12 

5.00E-04 l.00E-04 4.60E-12 

Onsite population (200 persons) is the sum of the involved workers and noninvolved workers at the ATG Facility. All 
200 persons are assumed to receive the same dose as the MEI-onsite receptor. This is conservative since it assumes all 
200 persons are located 100 m (330 ft) down wind from the point of release. 
Doses for the MEI-onsite, general public, and MEI-general public were generated by GENII computer code. 
LCF/rem are dose-to-risk conversion factors taken from Recommendations of the International Commissions on 
Radiological Protection (ICRP 1991). The difference in the onsite and offsite conversion factors is attributable to the 
presence of children offsite. 
The annual frequency of the fire accident scenario is taken from AES Environmental (1996). 
The annual LCF risk is a point estimate risk and is the product of the dose (person-rem)· dose-to-risk conversion factor 
(LCF/person-rem) · annual frequency of occurrence of the accident. 

• ERPG-1 - The maximum airborne concentration below which it is believed that nearly all 
individuals could be exposed for up to 1 hour without experiencing other than mild 
transient adverse effects or perceiving a clearly defined objectionable odor. 

• ERPG-2 - The maximum airborne concentration below which it is believed that nearly all 
individuals could be exposed for up to 1 hour without experiencing or developing 
irreversible or other serious health effects or symptoms that could impair their ability to 
take protective action. 

• ERPG-3 - The maximum airborne concentration below which it is believed that nearly all 
individuals could be exposed for up to 1 hour without experiencing or developing life
threatening health effects. 

The air concentration of metals and metal salts at 100 m (330 ft) downwind were calculated to be 
9.36E-02 mg/m3 (Jacobs 1997). The air concentrations are compared to the ERPGs in 
Table 2.2.7. As shown in Table 2.2.7, no ERPG values would be exceeded; therefore, there 
would be no anticipated chemical health effects. 
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Table 2.2.7. Comparison of Chemical Concentrations to Corrosive/Irritant Concentration Limits 

Analyte Exposure ERPG-1 ERPG-2 
(Threshold Values are presented in concentration (mg/m3

) (mg/m3
) 

mg/m3
) (mg/m3

) 

Sodium Silicate1 9.36E-02 Threshold Values 
(MEI at 100 m 
[330 ft]) 5.80E+00 l.16E+02 

Ratio of Exposure to ERPG 

l.61E-02 

Notes: 
ERPG = Emergency Response Planning Guidelines 
ERPG values were obtained from the Hanford Environmental Health Foundation 
1Sodium silicate used as a representative chemical for metals and metal salts. 

Injuries, Illnesses, and Fatalities From Occupational Accidents 

8.07E-04 

ERPG-3 
(mg/m3

) 

2.90E+02 

3.23E-04 

Occupational risks defined in the EIS include nonradiological/nontoxicological injuries, 
illnesses, and fatalities from construction and operation accidents common to the workplace such 
as falls, cuts, electrical shocks, muscle strains, and operator-machine impacts. Accidents 
involving electrical shocks are of concern because of the use of high voltages that would be 
required in the vitrification operation. To reduce the risk of electrical shocks, the equipment 
would be equipped with overload and short circuit protection, and lock and tag procedures will 
be implemented. 

The risk associated with an accident was defined as the product of the fatality or injury/illness 
incident rates and the number of workers at risk. The nonradiological/nonchemical occupational 
accidents would largely be a function of the number of person-years per year of labor required for 
construction and operations of the ATG MWF. The more person-years of labor required, the 
more injuries, illnesses, and fatalities would occur. 

The injury and illness incidence rates used in the analysis for construction and operations were 
based on the annual injury and illness reports for Washington State for the years 1985 through 
1995 (BLS 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992a, 1993, 1994, 1995) and represent 
an I I-year average. The fatality rate used in the analysis is taken from the fatality report for 
Washington State (BLS 1992b) and is a combined rate ( construction and operations). The 
incidence are summarized in Table 2.2.8 as well as the number of anticipated injuries, illnesses, 
and fatalities. There would be two anticipated injuries and illnesses and no fatalities during 
construction, 11 anticipated injuries and illnesses from operations (annually), and no anticipated 
fatalities. 
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Table 2.2.8. Nonradiological Nontoxicological Occupational Accidents 

Activity Person-Years Incidence Rate Incidences 
(incidence/100 person-yr) 

Construction 
Total recordable injury/illness 10 person-yr 21.3 injuries/illnesses 2.13 injuries/illnesses 
Lost work day injury/illness 10 person-yr 8.1 injuries/illnesses 0.81 injuries/illnesses 

Operations 
Total recordable injury/illness 100 person-yr/yr I 0.8 injuries/illnesses I 0.8 injuries/illnesses/yr 
Lost work day injury/illness 100 person-yr/yr 4.8 injuries/illnesses 4.8 injuries/illnesses/yr 

Combined fatalities I 00 person-yr/yr I.I 4E-02 fatalities I . I 4E-02 fatalities/yr 

Note: The total recordable injury/illnesses incidences include lost work day injuries/illnesses. 

County and State Emergency Response to Accidents 
Washington State and Benton county are structured to respond to emergency conditions from 
operation accidents or transportation accidents that could potentially result in radiological or 
chemical releases to the environment. County and State emergency response plans have been 
developed and documented in a contingency plan that is a part of the RCRA Part B permit 
application. The purpose of this plan is to guide the emergency response actions of facility 
officials (in this case it would be the ATG emergency response organization) and agencies of the 
City of Richland, Benton and Franklin counties, and Washington State. These plans reflect the 
assignment of responsibilities for off site protective actions and the methods of communicating 
among the involved local and State agencies. An effective emergency response can reduce the 
severity of a postulated accident. 

2.2.1.3 Mitigative Measures 
Mitigative measures have been incorporated into the ATG MWF design and operations to ensure 
safe implementation, reduce environmental impacts, and meet all regulatory requirements. 
Mitigative measures are described in Section 1.1.1. 

2.2.2 Transportation 
2.2.2.1 Affected Environment 
The ATG MWF could potentially process LLMW streams from commercial sites throughout the 
country. For purposes of calculating potential transportation impacts, points of origin of the 
waste were assumed to Seattle, Washington; Spokane, Washington; and Vancouver, Washington. 
The waste would be transported by truck to the ATG Facility in Richland, Washington, where it 
would be treated; packaged in U.S. Department of Transportation-approved shipping containers, 
and transported by truck to a permitted RCRA disposal site in Clive, Utah. The waste would be 
transported on public roads and pass through urban, suburban, and rural population zones. The 
public that potentially could be impacted in these population zones, for each shipping route, are 
shown in Table 2.2.9. The workers that potentially would be impacted would be two drivers in 
the truck. 
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2.2.2.2 Transportation Impacts 
The radiological and toxicological transportation impacts associated with this activity as well as 
nonradiological/nontoxicological transportation accidents are evaluated in this section. 

2.2.2.2.1 Radiological Risk 
The radiological risk resulting from routine exposures and accidents while the untreated LLMW 
is in transit to the A TG MWF and while the treated LLMW is in transit to the disposal site were 
analyzed using RADTRAN 4 (Neuhauser-Kanipe 1992). RADTRAN 4 was developed at Sandia 
National Laboratories to evaluate the risk of transporting radioactive material. 

The distance traveled in population zones and population densities for the truck shipments from 
Vancouver, Washington; Spokane, Washington; and Seattle, Washington to Richland, 
Washington and Richland, Washington to Clive, Utah were used from the RADTRAN 4 
computer code and are summarized in Table 2.2.9. 

Table 2.2.9. RADTRAN 4 Input Data 

Shipping Route Distance Distance Traveled In Population Population Density 
(km) Zone (km) (people/km2

) 

Rural Suburban Urban Rural Suburban Urban 

From Vancouver, WA to Richland, WA 365 295 62.5 7.4 5.4 411 2,200 

From Spokane, WA to Richland, WA 251 209 30.3 11.3 4.4 510 2,100 

From Seattle, WA to Richland, WA 319 285 28.8 5.3 4.1 363 1,870 

From Richland, WA to Clive, UT 1,041 954 77.8 9.6 3.9 394 1,949 

The radiological inventory used in the RADTRAN 4 accident analysis was assumed to be the 
same inventory used to calculate the radiological risk of the LLMW stream coming from the 
Hanford Site 200 West Area to be treated at the ATG Facility (Tetra Tech 1996b). The key 
variable in the code for routine risk was the dose rate from the vehicle package. A screening
level approach was taken to evaluate radiological risk from routine transportation. Based on 
historical data for commerically generated LL W, the inbound radioactive shipments in this 
analysis were assumed to be at an average dose rate of 0.05 mrem per hour at 1 m (3.3 ft). The 
dose rate for outbound shipments was reduced to 0.01 mrem/hr at 1 m (3.3 ft) because the 
treatment processes result in increased waste form density and lower dose rates. It is anticipated 
that the average radiological constituent concentrations for commercial LLMW treated in the 
proposed ATG MWF would be less than those from the Hanford Site. 

Latent Cancer Fatality Risk From Incident Free Transportation 
The radiological dose to the workers (assumed to be two drivers) and the public were calculated 
for a single trip for each shipping route using RADTRAN 4. The annual dose was calculated by 
multiplying the dose per trip by the annual trips. It was estimated that 475 truck loads ofLLMW, 
which corresponds to the peak annual operating capacity of the MWF, would be transported 
annually to the ATG MWF. It was assumed that of the 475 annual trips, 24 trips/yr would come 
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from the Seattle area, 226 trips/yr would come from the Spokane area, and 225 trips/yr would 
come from the Vancouver area. It was estimated that 475 truck loads of treated LLMW annually 
would be transported from Richland, Washington to Clive, Utah for disposal. The LCF risk to 
the general public and onsite receptors was calculated by multiplying the calculated dose (rem) 
by dose-to-risk conversion factors. Conversion factors are predications of health effects from 
radiation exposure. The dose-to-risk conversion factors used for estimating cancer fatalities from 
low doses of radiological exposure were taken from International Commission on Radiological 
Protection (ICRP 1991). The dose-to-risk conversion factors are 5.0 E-04 LCFs per person-rem 
for the general population and 4.0 E-04 LCFs per person-rem for the workers. The difference in 
the conversion factors is attributable to age distribution in the general population. The annual 
dose from each shipping route contributes to the total annual risk; therefore, the annual LCF risk 
is the sum of the contributing shipping routes. The annual incident-free transportation LCF risk 
to the general public and the workers are summarized in Table 2.2.10. There would be no 
anticipated LCFs to the workers (3.59E-04/yr) or the general public (3.36E-05/yr) on an annual 
basis. The risk to the MEI would be 5.56E-10/yr. 

Table 2.2.10. Incident-Free Transportation Latent Cancer Fatality Risk 

Shipping Receptor Dose/trip Annual Trips Dose-to-Risk Annual 
Route (person-rem) (trips/yr) Conversion Factors LCF Risk 

LCF/person-rem 

Vancouver to Worker l.40E-03 225 4.0E-04 l.26E-04 
Richland Public 8.79E-05 5.0E-04 9.89E-06 

Spokane Worker 9.69E-04 226 4.0E-04 8.76E-05 
to Richland Public 6.65E-05 5.0E-04 7.51E-06 

Seattle Worker 1.12E-03 24 4.0E-04 l.08E-05 
to Richland Public 5.82E-05 5.0E-04 6.98E-07 

Richland to Worker 7.08E-04 475 4.0E-04 l.35E-04 
Clive, Utah Public 6.51E-05 5.0E-04 I .55E-05 

Total LCF Risk Worker 3.59E-04 

Public 3.36E-05 

Notes: 
LCF = Latent cancer fatality 

Latent Cancer Fatality Risk From Transportation Accident 
Accidents of six different severities could occur during the transportation ofLLMW. Accident
severity categories are defined as combinations of thermal (i.e., fire) and mechanical (i.e., impact, 
puncture, crush) environments and differed in the degree to which package shielding was 
damaged and contents were released. All six accident severities and their probability of 
occurrence are included in the RADTRAN 4 analysis. More severe accidents were assumed to 
result in releases of greater amounts of radioactive materials over a larger area and to occur with 
a much lower frequency than less severe accidents. Radiological accident impacts were analyzed 
as an integrated population LCF risk (i.e., accident frequency times consequences integrated over 
the entire shipping route). The LCF risk for each shipping route is summarized in Table 2.2.11. 
The Vancouver, Washington to Richland, Washington shipping route has the highest LCF risk of 
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1.41 E-04/yr (less than 1 LCF). The total annual risks from all shipping routes is 2.9 E-04/yr 
(less than 1 LCF). 

Table 2.2.11. Transportation Accident Latent Cancer Fatality Risk 

Shipping Route Integrated Risk 1 Trips/yr Dose-to-Risk Annual LCF 
(person-rem) Conversion Factor Risk 

(LCF/person-rem) 

Vancouver to Richland 1.25E-03 225 5.00E-04 l.4IE-04 

Spokane to Richland 9.58E-04 226 5.00E-04 l.0SE-04 

Seattle to Richland 5.61E-04 24 5.00E-04 6.73E-06 

Richland to Clive, Utah l.49E-04 475 5.00E-04 3.54E-05 

Notes: 
LCF = Latent cancer fatality 
1lntegrated risk is the product of the probability of the accident and the consequences from RADTRAN 4. 

2.2.2.2.2 Chemical Risk From Transportation Accident 
Potential acute hazards associated with exposure to concentrations of chemicals resulting from 
postulated LLMW transportation accidents were evaluated using a screening-level approach. 
The screening-level assessment involved direct comparison of calculated exposure 
concentrations of chemicals to an MEI located within a 10 m (33 ft) radius of the accident, to air 
concentration screening criteria known as ERPGs. Please refer to Section 2.2.1.2.2 for a 
description of ERPGs. 

The health hazards were evaluated based on the central nervous system depressant effects, 
corrosive/irritant effects, and toxic effects. Chemicals within each group were assumed to be 
additive. This is a conservative assumption because many different chemicals affect different 
organs. Cumulative hazards for the depressant, corrosive/irritant, and toxic chemicals were 
evaluated as follows: 

Cumulative Hazard= C/E1 + C/E2 + ... + C/Ei 

Where: 
C = Calculated airborne exposure point concentration for an individual chemical, (mg/m3

) 

E = The ERPG for the chemical (mg/m3
). 

A cumulative HI greater than 1.0 indicates that the acute hazard guidelines for a chemical class 
has been exceeded and the chemical class may pose a potential acute health impact. 

The chemical health hazards associated with a transportation accident are dependent on the 
severity of the accident, nature of the chemicals, local population density, and the weather 
conditions. The worst-case credible accident would be an accident resulting in a fire while 
transporting LLMW to the ATG Facility to be treated. Chemical consequences from untreated 
waste would be more severe than treated waste because the treatment process would destroy or 
immobilize hazardous organic chemicals, and the treated waste has a very low probability of 
igniting. 

atgeis\atgeis.20-1 41 



The following assumptions and parameters were used in calculating the chemical concentrations 
within a 10 m (33 ft) radius of the accident: 

• 
• 

• 
• 

• 
• 
• 

Waste per truck shipment= 18,100 kg (40,000 lb) (Tetra Tech 1996b) 
Total volume of waste to be transported and treated = 5,120 m3 (180,800 ft3

) 

(Tetra Tech 1996b) 
Waste density= 347 kg/m3 (21.7 lb/ft3) (Tetra Tech 1996b) 
Total weight of the hazardous chemical constituents= 14,917 kg (32,900 lb) 
(Jacobs 1997) 
Amount of waste released in the fire= 50 percent (assumed) 
Release fraction for a fire= 5.3 E-04 (NRC 1988) 
The material released is assumed to spread instantaneously and uniformly over a 
hemisphere 10 m (33 ft) in radius. The MEI is assumed to be located at the center of the 
hemisphere. 

The weight of the total waste to be transported and treated is calculated to be 1,776,640 kg 
(2,600,000 lb) (5,120 m3 times 347 kg/m3

); therefore, the ratio of hazardous chemical in a 
shipment of waste was calculated as follows: 

Hazardous chemicals per shipment 
18,100 kg waste per shipment 

= 

Hazardous chemical/shipment = 152 kg (340 lb) 

14,917 kg chemicals total 
1,776,640 kg total waste 

The chemical concentration within a 10 m (33 ft) hemisphere is calculated using the following 
equation: 

C(mg/m3
) = [Q (kg)] · (-3 -l · (1.0 E+06 mg/kg) 

21tr 3 

Where: 
C = Concentration 
Q = Respirable quantity released 
Q = (Truck inventory)· (50 percent released in fire)· (respirable release fraction) 
r = Assumed 10 m (33 ft) radius for distribution of source. 

Therefore: 
C = (152 kg)· (50 percent)· (5.3 E-04) · (4.77E-04/m3

) • (1.0 E+06 mg/kg)= 3.97 E+02 
mg/m3 

The chemical inventory involved in a potential truck accident was based on a breakdown of the 
Hanford Site LLMW by hazardous and toxic material constituents (Jacobs 1997). The chemical 
constituents in this inventory are expected to be equal to or higher than the chemical waste 
streams from commercial sources. The chemicals were sorted into chemical classes and 
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representative chemicals from each chemical class were selected that would best represent the 
class. The chemical classes and the weight of each class are as follows: 

• Solvents/thinners/glycols/glycol ethers (3,881 kg [8,560 lb]) 
• Metals/metal salts/pigments (1,666 kg [3,670 lb]) 
• Resins/plastics/polymers (70 kg [150 lb]) 
• Caustics ( 406 kg [895 lb]) 
• Petroleum/coal tar derivatives (5,656 kg [12,470 lb]) 
• Pesticides/herbicides/PCBs (517 kg [1,140 lb]) 
• Freons (37 kg [82 lb]) 
• Amines (241 kg [530 lb]) 
• Other (2,441 kg [5,380 lb]) is comprised of water and additives (e.g., food additives, 

antioxidants) and would have no acute health impacts. 

The solvents, thinners, glycols, and glycol ethers represent 26 percent (3880.87 kg/14,917.36 kg) 
of the total hazardous chemicals. At 100 m (330 ft) the air concentration of the solvent waste 
stream would be 4.24 mg/m3 (16.3mg/m3 

• 26 percent). The total solvent waste stream was 
estimated to have the following composition: 

• Aromatic solvents = 46 percent 
• Chlorinated solvents = 20 percent 
• Glycols/glycol ethers/alcohols= 24 percent 
• Aliphatics = 10 percent. 

Each of the solvent components would have the following air concentrations 
• Aromatic solvents= 1.95 mg/m3 (4.24 mg/m3 

• 46 percent) 
• Chlorinated solvents = 0.85 mg/m3 

( 4.24 mg/m3 
• 20 percent) 

• Glycols/glycol ethers/alcohols= 1.02 mg/m3 (4.24 mg/m3 
• 24 percent) 

• Aliphatics = 0.42 mg/m3 
( 4.24 mg/m3 

• 10 percent). 

Metals/metal salts represent 11 percent (1665.97 kg/14,917.36 kg) of the total hazardous 
chemicals. The air concentration of the metal waste stream would be 1. 79 mg/m3 

( 16.3 mg/m3 
• 

11 percent). Approximately 93 percent of the waste stream would be particulate material (Jacobs 
1997) with no acute health impacts. Assuming that the remaining 7 percent is equivalent to 
sodium silicate, the air concentration of sodium silicate would be 0.13 mg/m3 (1.79 mg/m3 

• 7 
percent). 

Resins/plastics represent 0.47 percent (70.17 kg/14,917.36 kg) of the total hazardous chemicals. 
At 100 m (330 ft) the air concentration of the resins/plastics waste stream would be 0.08 mg/m3 

(16.3 mg/m3 
• 0.47 percent). However, resins/plastics are inert and nontoxic for acute exposure 

and would not result in any acute health impacts. 

Caustics represent 3 percent ( 406.15 kg/14,917 .36 kg) of the total hazardous chemicals. The air 
concentration of caustics would be 0.49 mg/m3 (16.3 mg/m3 

• 3 percent). The entire air 
concentration of caustics was conservatively assumed to be represented by sodium hydroxide. 
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The petroleum/coal tar waste stream represents 38 percent (5,657.9 kg/14,917.36 kg) of the total 
hazardous chemicals. The air concentration of this waste stream would be 6.19 mg/m3 

(16.3 mg/m3 
• 38 percent). The entire air concentration of the petroleum/coal tar waste stream 

was conservatively assumed to be represented by tridecane (similar to kerosene). 

PCBs/pesticides represent 3 percent (516.88 kg/14.917.36 kg) of the total hazardous chemicals 
and is comprised almost entirely of PCBs. The air concentration of PCBs would be 0.49 mg/m3 

(16.3 mg/m3 
• 3 percent). 

Freons represent 0.25 percent (37.45 kg/14,917.36 kg) of the total hazardous chemicals. The air 
concentration of freons would be 0.04 mg/m3 (16.3 mg/m3 

• 0.25 percent). The entire air 
concentration of freons was assumed to be represented by the chlorinated solvent methylene 
chloride. 

The amine waste stream represents 1.6 percent (240.71 kg/14,917.36 kg) of the total hazardous 
chemicals. The air concentration of this waste stream would be 0.26 mg/m3 (16.3 mg/m3 

• 1.6 
percent). The entire air concentration of amines was conservatively assumed to be represented 
by ammonia. 

The air concentrations of the chemical classes are compared to the ERPGs in Table 2.2.12 
( central nervous system depression concentration limits), Table 2.2.13 ( corrosive/irritant 
concentration limits), and Table 2.2.14 (toxic concentration limits). As shown in these tables, the 
accident would not result in any anticipated fatalities or the development of irreversible or 
serious health effects or the development of mild transient adverse effects. 

2.2.2.2.3 Nonradiological/Nontoxicological Transportation Impacts 
The nonradiological/nontoxicological impacts include injuries and fatalities resulting from truck 
accidents. The transport trucks would pass through different population zones from point of 
origin to point of destination. The distance traveled in each population zone (from the 
RADTRAN 4 data files) are summarized in Table 2.2.15. The rates of transportation accidents 
are assumed comparable to that of average truck transport in the United States. Unit-risk factors 
were developed based on statistics compiled by the U.S. Department of Transportation 
(Rao 1982). The unit-risk factors for injuries and fatalities in each zone are summarized in 
Table 2.2.15. 

The annual number of injuries and fatalities were calculated by multiplying the annual distance 
traveled in each zone by the appropriate unit risk factors and are presented in Table 2.2.16. 
The annual anticipated risk from nonradiological/nontoxicological truck accidents would be 
approximately one injury and no fatalities per year. 

2.2.2.3 Mitigative Measures 
Mitigative measure would be incorporated into waste transport activities. Mitigative measures 
are described in Section 1.1.1. 
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Table 2.2.12. Comparison of Chemical Concentrations to Central Nervous System Depression 
Concentration Limits for Transport Truck Fire 

Analyte Exposure ERPG-1 I ERPG-2 I ERPG-3 
(Threshold values are presented in mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) 

Solventffhinner Waste Stream 

Threshold Value 

7.80E+OI I l.57E+03 j 3.13E+03 

Ratio of Exposure to ERPG5 

Benzene' MEI l .95E+OO 2.50E-02 I l .24E-03 I 6.23E-04 

Threshold Value 

7.50E+OI I 7.50E+02 I 7.50E+03 

Ratio of Exposure to ERPG 

N-Butyl Alcohol2 MEI l.02E+OO l.36E-02 I 1.36E-03 I 1.36E-04 

Threshold Value 

5.00E+Ol I 5.00E+02 I 5.00E+03 

Ratio of Exposure to ERPG 

2-Hexanone3 MEI 4.20E-01 8.40E-03 I 8.40E-04 I 8.40E-05 

Petroleum/Coal Tar Derivatives 

Threshold Value 

3.70E+Ol I l.45E+03 j 7.33E+03 

Ratio of Exposure to ERPG 

Tridecane4 MEI 6.19E+OO l.67E-01 I 4.27E-03 I 8.44E-04 

Total MEI ratios 2.14E-01 I 7.71E-03 I l .69E-3 

Notes: 
ERPG = Emergency Response Planning Guideline values. (ERPG values were obtained from the Hanford Environmental 
Health Foundation.) 
MEI = Maximally exposed individual 
1 Benzene used as a representative chemical for aromatic compounds. 
2 N-butyl alcohol used as a representative chemical for glycols/alcohols. 
3 2-hexanone used as a representative chemical for aliphatics. 
4 Tridecane (similar to kerosene) used as a representative chemical for petroleum and coal tar derivatives. 
5 A ratio less than 1 indicates that the calculated exposure concentration is lower than the ERPG. 
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Table 2.2.13. Comparison of Chemical Concentrations to Corrosive/Irritant Concentration Limits for 
Transport Truck Accident 

Exposure 
Analyte Concentration ERPG-1 ERPG-2 ERPG-3 

(Threshold values are presented in mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) 

Solventlfhinner Waste Stream 

Threshold Value 

7.00E+02 3.48E+03 l.74E+04 

Ratio of Exposure to ERPG6 

Methylene Chloride1 MEI 8.50E-0I l.21E-03 2.44E-04 4.89E-05 

Metals/Metal Salts Waste Stream 

Threshold Value 

5.80E+00 1.16E+02 2.90E+02 

Ratio of Exposure to ERPG 

Sodium Silicate2 MEI l.30E-01 2.24E-02 1.12E-03 4.48E-04 

Freon Waste Stream 

Threshold Value 

7.00E+02 3.48E+03 l.74E+04 

Ratio of Exposure to ERPG 

Methylene Chloride3 MEI 4.00E-02 5.71E-05 1.15E-05 2.JOE-06 

Amine Waste Stream 

Threshold Value 

l.70E+0I l.40E+02 6.80E+02 

Ratio of Exposure to ERPG 

Ammonia4 MEI 2.60E-0l l.53E-02 l.86E-03 3.82E-04 

Caustic (Acids/Bases) Waste Stream 

Threshold Value 

2.00E+00 4.00E+0l l .00E+02 

Ratio of Exposure to ERPG 

Sodium Hydroxide5 MEI 4.90E-Ol 2.45E-0l l .23E-02 4.90E-03 

Total MEI Ratios 2.84E-0l l.55E-02 5.78E-03 

Notes: 
ERPG = Emergency response planning guideline values. (ERPG values were obtained from the Hanford Environmental 
Health Foundation.) 
MEI = Maximally exposed individual 
1Methylene chloride used as a representative chemical for chlorinated solvents. 
2Sodium silicate used as a representative chemical for metals and metal salts. 
3Methylene chloride used as a representative chemical for freon. 
4Ammonia used as a representative chemical for amines. 
5Sodium hydroxide used as a representative chemical for caustics. 
6 A ratio less than 1 indicates that the calculated exposure concentration is lower than the ERPG. 
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Table 2.2.14. Comparison of Chemical Concentrations to Toxic Concentration Limits for Transport Truck Accident 

Analyte Exposure PEL1 ERPG-1 ERPG-2 ERPG-3 

(Threshold values are presented in mg/ml) (mg/ml) (mg/ml) (mg/ml) (mglm3
) (mg/m3

) 

PCBs/Pesticides Waste Stream 

Threshold Value 

I .Omg/m3 NA NA NA 

PCBs1 Ratio of Exposure to ERPG 

MEI 4.90E-OI 4.90E-OI 2 NIA NIA NIA 
Total MEI Ratios 4.90E-OI NIA NIA NIA 
Notes: 

ERPG = Emergency Response Planning Guidelines. ERPG values were obtained from the Hanford Environmental Health 
Foundation. ERPG values have not been developed for PCBs. 
MEI = Maximally exposed individual 
NA = No ERPG values available. 
NIA= Not applicable. 
1PEL = Permissible Exposure Limit. The PEL is designed to be protective of workers who are chronically exposed to 
polychlorinated biphenyls (PCBs) throughout their working lifetime. The PEL value was used instead ofERPGs because 
ERPG values for PCBs have not been developed. Typically, ERPG-1 guidelines are equivalent to PELs with ERPG-2 and 
ERPG-3 values being IO to 1,000 times higher than the PELs. Consequently, acute exposure to PCBs under this accident 
scenario would not be expected to produce irreversible, toxic or life-threatening health effects. 
2 Ratio of exposure to PEL. 

a e .. 1stance T bl 2 2 15 D' T rave e m oou ation Id . P I . Z ones 

Shipping Route Population Zones 

Urban (km) Suburban (km) Rural (km) 

Seattle to Richland 5.3 28.8 284.6 
Spokane to Richland 11.3 30.3 209.3 
Vancouver to Richland 7.4 62.5 295.4 
Richland to Clive, Utah 9.6 77.8 953 .6 
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Table 2.2.16. Anticipated Nonradiological/Nontoxicological Risk From Truck Accidents 

Population Annual Distance (km) Unit Risk Factorsm 
Zone 

Seattle Spokane Vancouver Clive, Utah Injury/km Fatality/km Injury 

Urban 2.54E+02• 5.IIE+03d 3.33E+038 9.12E+03i 3.70E-07 7.50E-09 6.59E-03 

Suburban 1.38E+03b 1.37E+04e 2.8JE+04h 7.39E+04k 3.80E-07 l.30E-08 4.45E-02 

Rural 1.37E+04c 9.46E+04r 1.33E+05; 9.06E+051 8.00E-07 5.30E-08 9.18E-01 

Total 9.69E-01 

Notes: 
•is the product of [5.3 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [24 trips/yr (5 percent of 475 annual trips)] . 
bis the product of [28.8 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [24 trips/yr (5 percent of 475 annual trips)]. 
<Is the product of [284.6 km/trip (from RADTRAN4 data files)]· [2.0 (account for round trip)]· [24 trips/yr (5 percent of 475 annual trips)]. 
dis the product of [11.3 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [226 trips/yr (47.5 percent of 475 annual trips)]. 
<Is the product of [30.3 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [226 trips/yr (47.5 percent of 475 annual trips)]. 
r1s the product of [209.3 km/trip (from RADTRAN4 data files)]· [2.0 (account for round trip)] · [226 trips/yr (47.5 percent of 475 annual trips)]. 
81s the product of [7.4 km/trip (from RADTRAN4 data files)]· [2.0 (account for round trip)]· [225 trips/yr (47.5 percent of 475 annual trips)] . 
his the product of [62.5 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [225 trips/yr (47.5 percent of 475 annual trips)]. 
;Is the product of [295.4 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)]· [225 trips/yr (47.5 percent of 475 annual trips)]. 
iis the product of [9.6 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [475 trips/yr]. 
kls the product of [9.6 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)] · [475 trips/yr]. 
11s the product of [9.6 km/trip (from RADTRAN4 data files)] · [2.0 (account for round trip)]· [475 trips/yr]. 
min jury and fatality unit risk factors for each zone are from Rao ( 1982). 

Incidence/yr 

Fatality 

1.34E-04 

1.52E-03 

6.08E-02 

6.25E-02 



2.2.3 Other Components of the Built Environment Without Significant Potential 
Environmental Impacts 

2.2.3.1 Land and Shoreline Use 
The proposed MWF would not be constructed within 60 m (200 ft) of the ATG Site line in 
conformance with State of Washington regulations on the siting of dangerous waste facilities 
(A TG 1995). Additionally, the facility would not be within a viewshed of a wild and scenic river 
or within 150 m (500 ft) of a public gathering place, park, recreation area, national monument, 
wilderness area, or prime farmland (e.g., U.S. Department of Agriculture land classification 
designed to protect high-value agricultural land resources.) The proposed facility is consistent 
with the existing zoning requirements (M-2, heavy industry) for the site (Ecology 1995). 
No natural surface water bodies exist on the property nor is it designated within the 100-year or 
500-year flood plains. Because there are no land use or shoreline impacts, no further analysis is 
provided on this issue in this EIS. 

2.2.3.2 Public Services and Utilities 
Transportation - The roadways of primary concern for impacts to the public transportation 
infrastructure would be the segment of Stevens Drive at the 1100 Area, which is the primary 
ATG Site entrance from the City of Richland. Stevens Drive is the areas most heavily traveled 
north-south route, and the road experienced heavy peak hour congestion in the recent past, 
although congestion has declined in 1995 and 1996 as Hanford Site employment levels declined. 
To estimate vehicular traffic impacts from the MWF, expected incremental traffic volumes of 
74 automobiles (1.35 passengers per automobile for peak operations employment), 4 trucks 
(average daily volume of traffic for waste transport to and from the ATG Site), and 15 
miscellaneous vehicles per day (e.g., deliveries and visitors) were added to estimated future 
baseline Hanford Site traffic volumes. Hanford Site traffic volumes typically reach their daily 
peaks during the morning shift change, this is the time period of expected greatest impact. 
However, for the proposed action there would be negligible impacts on traffic conditions on 
Stevens Drive. The 93 ATG-related vehicles (assuming all vehicles used Stevens Drive during 
peak morning shift changes for the Hanford Site) would represent approximately 3 percent of the 
total volume of 2,900 vehicles per hour estimated to traverse the roadway in 1999 during the 
peak morning commute (DOE 1996b ). There would be no impacts to the rail system because no 
construction material and or materials or waste related to the MWF operations are anticipated to 
be transported by rail to or from the ATG Site. 

Public Facilities and Services - Under the proposed action, peak employment for the 
ATG MWF would be under 100 workers in the year 2000. This level of employment, assuming 
no further employment reductions at the Hanford Site, would represent less than a 0.1 percent in 
the total Tri-Cities area employment (assuming 70,200 non-farm jobs in the Tri-Cities in the year 
2000) (DOE 1996b). Based on the labor requirements of the ATG Facility and existing labor 
skills in the region, the ATG MWF would not be expected to result in any increase in the total 
population of the region. Thus, the proposed action would have no impacts on social services 
such as the police departments, fire departments, sanitary and water supply systems, schools, and 
hospitals of Pasco, Richland, and Kennewick, and Benton County. 
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2.2.3 .3 Cultural and Archeological Resources 
Cultural and archeological resources are most likely to be found in areas that have not previously 
been disturbed or along shorelines and at elevated locations. Soil at the ATG Facility has been 
extensively disturbed by previous Site activities associated with construction and operation of the 
LL W treatment facility and agricultural production. The facility is not near shoreline areas 
(Columbia and Yakima rivers) or elevated locations. A cultural resources review was part of the 
siting process for the ATG MWF conducted by Ecology. This review found that the proposed 
MWF is not located within an archeological or historic site. Additionally, the Site is not located 
within proposed or existing historic districts (Ecology 1995). Therefore, the potential for cultural 
and archeological resources are minimal, and no additional analysis of potential impacts is 
provided in the EIS. 
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APPENDIX A 

COMMENTS AND RESPONSES ON THE 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 

FOR TREATMENT OF LOW-LEVEL MIXED WASTE 





The Allied Technology Group, Inc. (ATG) Draft Environmental Impact Statement (EIS) was 
released for public comment on September 22, 1997. The 30-day public comment period was 
advertised in the Tri-City Herald on September 21, 1997. Copies of the Draft EIS were available 
for public review at the Richland Public Library, and the Draft EIS and Administrative Record 
were available for public review in Richland, Washington at City Hall. The comment period 
extended from September 22, 1997 through October 22, 1997. Because there were no requests 
for a public meeting on the Draft EIS, none was held. During the comment period 99 comments 
were received from one member of the public and four agencies (the Benton County Clean Air 
Authority, the Washington State Department of Ecology, the Washington State Department of 
Health, and the U.S. Department of Energy). This appendix provides a verbatim listing of all 
comments received and responses to the comments. Where appropriate, the responses to 
comments include an indication of changes made to the EIS based on the comments or when 
changes were not made, why they were not made. The Final EIS and responses to comments 
were reviewed by the City of Richland, the State Environmental Protection Act (SEPA) lead 
agency. 

Comment Number: 001 Peter Bosserman 

Comment: On page 15, second paragraph of2.1 Natural Environment, the second sentence is 
confusing to me. Could you change the end of the sentence to read " ... because the Hanford Site 
lies to the north of the ATG site; to the west is Richland's industrial park (which is slowly filling 
up with light and heavy industry)." 

Response: The text in Section 2.1 was revised in the Final Environmental Impact Statement 
(EIS) to clarify the location of the existing Allied Technology Group, Inc. (ATG) facility in 
relation to the Hanford Site and the Richland industrial park. 

Comment Number: 002 Peter Bosserman 

Comment: On page 17, Section on Air Quality, last sentence of the third to last paragraph, 
"within allowable regulatory limits", follows the mention of "halogenated alkanes and alkenes, 
benzene, and ethylbenzenes." Wouldn't it be more accurate to have the phrase say "within 
guidelines and allowable regulatory limits"? WAC 173-460 which addresses these toxic 
compounds is more of a guideline than a collection of allowable regulatory limits. 

Response: The text was revised to read "within guidelines and allowable regulatory limits." 

Comment Number: 003 Peter Bosserman 

Comment: On page 18, first paragraph on Environmental Impacts, the ending implies that only 
gases will be discharged to the atmosphere. This could be true; however, it is also possible that 
water droplets will form so that the exhaust will be a steam plume with the major pollutant, 
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weight-wise being Carbon Monoxide. This Carbon Monoxide is projected to be in a 
concentration 4 orders of magnitude below the ambient sir standards. 

Response: The text was revised to read "After carbon filtration the gases and potential steam 
would be discharged .... " 

Comment Number: 004 David Guzzetta 

Comment: Who within the city is qualified and taking the time to review this document and 
what type of internal review has taken place. Although SEPA allows the project proponent to 
prepare the SEP A EIS, I would assume that the City has taken some actions to assure that the 
document is a balanced and technically accurate presentation. For example did the City sit down 
with ATG and go over the scope and content of the EIS? 

Response: The City of Richland was involved in scoping the EIS and subsequently reviewed 
and provided comments to ATG on the Preliminary Draft and Preliminary Final EIS. The 
Development and Permit Services Manager ensured the appropriate level of internal review, 
including technical review by the City of Richland's civil and environmental engineering staff, 
prior to issuing the Draft and Final EIS for public review. 

Comment Number: 005 David Guzzetta 

Comment: What type of quality control check/engineering review did the City perform before 
releasing this document for public review? 

Response: Prior to releasing the Draft EIS and issuing the Notice of Availability, the City of 
Richland officials reviewed the Preliminary Draft EIS. City of Richland officials also reviewed 
the Preliminary Final EIS. For additional information see response to Comment Number 004. 

Comment Number: 006 David Guzzetta 

Comment: The description of the affected environment does not discuss the nearby human 
environment. The prevailing wind direction is from the west-northwest and northwest in all 
months of the year. However, there is no discussion of the human environment/land use to the 
east-southeast. These facilities include Battelle offices and laboratory facilities, a day care 
center, Hanford high school, the population of north Richland. 

Response: The affected environment section in the Final EIS was revised to include a discussion 
of land uses in the areas surrounding the A TG facility. 
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Comment Number: 007 David Guzzetta 

Comment: For the accident analyses, page 33 states that the "Hanford Site 300 Area work force 
population and joint-frequency file ... was used for the analysis." This would move the center of 
dispersion to an area northeast of the facility and would put the greatest exposure in the 
Columbia River and rural areas of Franklin County, not the populations identified in the previous 
paragraph. 

Response: The population down wind from the accident in which the ATG EIS risk analysis 
was based was the population in the south sector from the 300 Area. This sector was selected 
because it has the highest population weighted Chi/Q (it was not based on prevailing winds). 
The center of dispersion was therefore not to the northeast as the commentor may have assumed. 
However, the calculations were revised based on a population file created for the ATG Facility. 
The results of the revised calculations are included in the Final EIS. Using the ATG-specific 
population file resulted in essentially no change in human health risks from routine emissions, 
and the public health risks resulting from the maximum credible accident would result in a latent 
cancer fatality risk of 6.5 E 10-10, a very low risk. 

Comment Number: 008 

Comment: The description of the affected environment needs to also include a description of 
how the materials would be moved to the site. The probable and required routes through the 
Richland and nearby communities should be discussed. This includes the condition of the road, 
special circumstances (e.g., heavy traffic periods and periods of normal traffic disruption). Has 
ATG made a commitment to avoid residential streets? Will any special conditions, such as 
turning lane(s) and railroad crossing signals or barriers be included to avoid accidents or 
congestion. 

Response: The affected environment and impacts for transportation are discussed in 
Section 2.2.2 to a level of detail proportional to the potential impacts. There is a left turn lane 
from Stevens Drive into the site. ATG anticipates that all shipments will come from the west 
from Hanford or use the 240 Bypass Highway to avoid residential streets. ATG is currently 
working with the City of Richland to extend Battelle Boulevard from their current facility west to 
Kingsgate Way. · This road improvement would consist of a two-lane asphalt road with a turning 
lane at Kingsgate Way. This has been added to the EIS as a mitigation measure because it would 
allow waste shipments to and from the ATG Facility to avoid Stevens Drive. Additional detail 
on transportation routes and shipping containers is provided in the administrative record for 
review. 
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Comment Number: 009 David Guzzetta 

Comment: There is no discussion regarding construction impact including particulate pollution 
and pollution control. Note this was a substantial problem during the construction of the new 
City golf course. 

Response: A discussion regarding construction impacts including particulate pollution was 
included in the Draft EIS (see page 18, last paragraph). Because of the small size of the facility 
and dust suppression measures the release of particulates during construction would be minimal 
and would occur over a short time period. The construction of the new city golf course was a 
major earth moving project which involved much greater surface disturbance than would occur 
for this project. Text was added to include a discussion of pollution controls. 

Comment Number: 010 David Guzzetta 

Comment: Full consideration of alternative sites including sties outside the City of Richland 
Site to be considered should include the 200 Area of the Hanford Site. The SEP A EIS should 
comparably analyze the health and safety consequences of alternative sites. 

The Draft EIS does address this. Page 4 of the document makes the statement "Consistent with 
the Washington State Environmental Policy Act Procedures (WAC 173-802) alternative sites for 
the facility are not addressed in this document. This second sentence implies that this was 
addressed in another document. Please provide me a copy of this document if one exists. 

WAC 197-11-440 states "When a proposal is for a private project on a specific site, the lead 
agency shall be required to evaluate only the no action alternative plus other reasonable 
alternatives for achieving the proposal's objective on the same site" (emphasis added). Although 
an evaluation of other sites is not required there is not a blanket exclusion to other alternatives. 
Reasonable alternatives including alternative technology and mitigation should be discussed. 

Response: A suite of treatment technologies for varying waste streams are discussed in the EIS 
as a part of the proposed action. These technologies are believed to represent a reasonable range 
of waste treatment technologies that could be employed to meet waste treatment standards. 
There are a limited number of acceptable treatment technologies for low-level mixed waste under 
Washington State Dangerouse Waste Regulations (WAC 173-303) and the Resource 
Conservation and Recovery Act (RCRA). Because the proposed action is for a private project at 
a specific site, alternative sites are not evaluated in the EIS, consistent with WAC 173-802. 

Comment Number: 011 David Guzzetta 

Comment: An accurate description of all materials that would be processed in this facility. 
This description should include volatile organics, radioactive material, and heavy metals. 
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The Draft EIS does not provide this information. The information in the Draft EIS is generic and 
fails to provide the basis for an independent person to verify the analysis. 

Page 4 of the Draft EIS states "Radiological and chemical characteristics of DOE-generated 
LLMW are representatives of commercial and non-DOE generated LLMW." What this means is 
not clear. Was other waste used as a surrogate for Hanford Waste or was Hanford materiel used 
as a surrogate for all other waste? Are these waste forms comparable? 

Page 18 refers to pilot plant testing (this was used as the source term for some of the source 
terms modeling). What type of materials were used in this pilot plant tests and are they 
comparable to the materials that would be processed in this facility? Please provide sufficient 
information so I can compare these materials to determine if the source terms were adequately 
selected. 

Response: Low-level mixed waste stored at the Hanford Site was used as a surrogate for 
commercial and non-DOE generated LLMW in the EIS. As stated in the EIS, specific waste 
stream volumes and compositions are not currently known and a wide variety of waste streams 
could potentially be treated at the proposed MWF. ATG technical personnel, after surveying 
available characterization data for Hanford's LLMW and comparing DOE generated low-level 
waste versus commercially generated low-level waste, have determined that DOE generated 
LLMW is representative of commercially generated LLMW. 

The dangerous waste operating permit would include a comprehensive waste analysis plan that 
would ensure waste transported to the MWF for treatment would meet facility-specific waste 
acceptance criteria. Waste acceptance procedures would include facility-specific waste 
acceptance criteria (based on relevant permit conditions and process requirements/constraints); 
pre-acceptance procedures for offsite generated waste; waste shipment acceptance procedures, 
including file and documentation review, waste inspection, and waste confirmation; and waste 
shipment rejection criteria and procedures. 

Pilot-scale tests were conducted using simulated waste streams that, as a composite, represent the 
type of waste to be processed at the MWF. The simulated waste streams included inorganic, 
high organic, and mixed ( dunnage) waste. These waste streams were spiked with contaminants
of- concern such as cesium and cerium to evaluate release fractions of volatile and semi-volatile 
radionuclides. Additional detail on the pilot-scale tests that were conducted is available in the 
Administrative Record. 

Comment Number: 012 David Guzzetta 

Comment: Accurate and reasonably complete description (efficiencies and failure rates) of 
safety control equipment. 
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The facility description is minimal and does not provide a basis for understanding the movement 
of material into and off the site. No specific information is provided on how the material would 
be offloaded at the facility, storage prior to treatment, storage and disposal of the product. There 
are generalized statements that the facility would meet regulatory standard, but specifics are 
lacking. 

Response: The Mixed Waste Facility (MWF) will receive containerized and bulk waste. The 
methodology used to off load containerized waste depends on the container size. Boxes would 
typically be off loaded using a forklift, and a winch would be used to unload roll-off bins. 
Following unloading, containers of compatible wastes would be placed on pallets and containers 
of incompatible waste would be provided with additional secondary containment or placed in 
Hazmat storage cabinets. 

The first step towards waste acceptance would include inspecting shipping and pre-acceptance 
documentation. Additional requirements could include waste examination, chemical analysis, 
and treatability tests. Following waste acceptance procedures, the containerized waste would be 
transferred to the waste storage facility or to the appropriate pretreatment or treatment area. 

Following waste treatment at the MWF, drums of treated waste would be certified prior to 
shipping, which would include a review of the processing performed and treated sample test 
documentation to ensure that the treated waste would meet the acceptance requirements of the 
designated disposal site. Treated waste containers that meet LDR, Washington State Department 
of Ecology and customer requirements would be labeled for shipment, manifested, and either 
loaded onto trucks for offsite shipment or transferred to the storage facility. No waste disposal 
would take place at the MWF. 

To support emissions estimates pilot-scale tests were completed using various types of waste. 
The waste streams selected, as a composite, represent the type of waste to be processed at the 
MWF. Waste streams with high inorganic content (ash), high organic content (medical waste), 
and a combination ( dunnage) were evaluated. These tests were conducted using the Plasma 
Energy Applied Technology (PEAT) proposed for the MWF. The simulated waste was spiked 
with cesium and cerium to evaluate emissions of volatile and semi volatile radionuclides. 

Comment Number: 013 David Guzzetta 

Comment: Accurate description (percentage efficiencies based on particulate size) for air 
pollution control equipment. 

Not provided. 

Response: A description of the percentage efficiencies based on particulate size for air pollution 
control equipment was included on page 18 of the Draft EIS. 

algeis\commresp.20-1 A-6 



Comment Number: 014 David Guzzetta 

Comment: Reasonable operational accident scenarios and affects on facility workers, nearby 
residents and workers (e.g., at Batte/le) 

The conclusion of this analysis are provided. However, without more information regarding 
system operations it is difficult to evaluate the accuracy of this analyses. 

Response: The text was revised to include a more detailed description of the radiological 
accident. 

Comment Number: 015 David Guzzetta 

Comment: Description of the routine operational consequences based on anticipated waste 
materials to be processed 

Page 24 contains the following statement "Health impacts are presented on an annualized basis 
because the number of years that the facility would operate is uncertain." This does not mesh 
with typical analysis protocol that includes consideration of design life of the facility and lifetime 
risk factors. It also does not mesh with the chemical risk analysis that uses a 30 year basis (see 
chemical risk factor at the bottom of page 27). I would suggest multiplying all annualized 
exposures by 70 for a conservative lifetime risk. 

Response: The text was revised to include a discussion of health risk (routine and accidents) 
being dependent upon the number of years the facility is in operation. The risk from the lifetime 
operation of the facility is the product of the annual risk and the number of years of operation, 
which could be reasonably estimated at 20 years. 

Comment Number: 016 David Guzzetta 

Comment: Table 2.2.4 contains air concentration factors in mg/m3, however it is unclear where 
this concentration would occur. Is this at the site boundary of the facility or location of largest 
average concentration. The health effects are provided for an individual. What is the population 
weighted average for Richland and surrounding areas. 

Response: The title of Table 2.2.4 has been changed to "Human Health Risk to Maximum 
Exposed Receptor from Inhalation of Routine Chemical Air Emissions." Text was added for 
clarification at the bottom of the table under the Notes section. The methodology from the EPA 
Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluations Manual 
(Part A) was followed in the analysis. The methodology does not evaluate population exposures 
but rather the exposure to a maximally exposed individual. 
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Comment Number: 017 David Guzzetta 

Comment: Page 24, last paragraph assumes worker dose based on "historical averages for the 
existing ATG LL W treatment facility." Does this existing facility operate in the same manner 
and process comparable material? The document assumes an administrative control limit of 1 
rem/year - what is the basis for this assumption? 

Response: The proposed MWF would process material of similar radiological makeup using 
operations and processes that would result in similar dose rates and exposure times resulting in 
comparable worker doses. The 1 rem/year administrative control limit is based on ATG's 
administrative policies for radiological workers. 

Comment Number: 018 David Guzzetta 

Comment: Description of transportation risk from both routine and accident conditions. 

Please provide the basis for the X/Q value given near the top of page 40. 

Response: The text in Section 2.2.2.2.2 was revised to read "Atmospheric dispersion 
coefficient= 9.85 E-03/m3

• This value represents 99.5 percentile meteorology for a puff release 
at 100 meters in the maximum sector using the GXQ code (GXQ 1994)." 

Comment Number: 019 David Guzzetta 

Comment: Capability of the City of Richland to respond to accidents at the facility and 
transportation accidents. 

No discussion was provided. 

Response: Capability of the City of Richland to respond to accidents at the facility and 
transportation accidents was included in the "County and State Emergency Response to 
Accidents" section on page 35 of the Draft EIS. 

Comment Number: 020 David Guzzetta 

Comment: In looking over this material I question the assumptions used to determine release 
fractions. The following discussion refers to analysis found in Radiological Dose and Risk 
Assessment for ATG Gasification and Vitrification Building (December 1996). 

The release factor assumes only 1/1000 th of the particulates will enter the release train. This is 
an extremely low number and needs to be verified in some manner. In a recent analyses 
I conducted on emission factors for a Hanford Site facility we assumed one percent entrained 
emission (1/100 th). This was assumed to maintain defensible numbers. Although this number 
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(1 percent) was challenged by facility engineers (who thought it was too high) no one could 
provide a figure to dispute it. I would certainly like to see substantiation for the number 
presented here. These should be based on actual waste material tests identified in the 
Environmental Impact Statement. 

Response: The particulate release factor of 0.001 used to support routine emissions estimates 
was obtained from Washington State Department of Health guidance, which may be found in 
WAC 246-247-030. 

Comment Number: 021 David Guzzetta 

Comment: Scrubber efficiency. This number uses the vender brochure as the basis for this 
number. This is a questionable source. The vendor tests would be obtained in a carefully 
controlled laboratory environment and it is unlikely to be matched during operational conditions 
in the facility. It is would be better to use actual filter efficiency numbers for installed 
comparable equipment. 

Response: A particulate scrubber efficiency of 95 percent as identified in the Draft EIS 
reference (AES Environmental 1996) is reasonable and appropriate for use in analyzing impacts 
at this stage of the MWF design. The efficiency of scrubbers vary by scrubber type and the 
characteristics of the gas stream being scrubbed. Scrubber efficiencies range from 90 percent for 
spray chambers to greater than 98 percent for venturi scrubbers. The scrubbers would be 
designed, installed, and operated to meet emission standards. 

Comment Number: 022 David Guzzetta 

Comment: It is erroneous to assume that the efficiency of successive banks of filters can be the 
product of the efficiency of individual filters. The first filter system would be highly successful 
in removing particulates. The material passing through the first filter would be the more difficult 
to remove by the second filter. Consequently the second filter would have to have a much lower 
actual efficiency. To give you an example. The Plutonium Finishing Plant has two banks of 
HEPA filters. Each is 99.97% efficient. We could not assume that the product of the two filter 
[(1-9997)2 = 0.00000009]; that is an overall efficiency of99.999991 %. Instead we took only 
partial credit for the second filter and assumed an overall efficiency of 99.999%. 

This should be the approach used in this EIS. A conservative basis would be to limit the 
efficiency to a single filter, the HEPA filter. 

Response: No credit was taken for having two stages of high-efficiency particulate air (HEPA) 
filtration in the referenced document, Radiological Dose and Risk Assessment for ATG 
Gasification and Vitrification Building Richland, Washington, December 1996. Table 3 on page 
T-3 of the subject document illustrates that no credit is taken for the first stage of HEPA filtration 
in the calculation of the release fraction for particulates. 
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Comment Number: 023 David Guzzetta 

Comment: My overall impression is that the assumptions used in this analysis are not 
conservative and that the radiation does effect to the public would actually be 100 to 10,000 
times higher than predicted in the EIS. These assumptions and analysis are critical to 
understanding the health risk of the facility and must be defensible. 

Response: The assumptions made and analysis performed for the Draft Environmental Impact 
Statement for Treatment of Low-Level Mixed Waste are both reasonable and conservative. 
Unrealistically conservative assumptions are often compounded through the analysis process 
resulting in risks that may be erroneously high and misleading to the decision maker and 
members of the public, and the Draft EIS avoids this type of error. Additional discussion on why 
the risks presented in the Draft EIS are reasonable and conservative is provided in the response to 
Comments 020, 021, and 022. 

Comment Number: 024 David Guzzetta 

Comment: The source of the HEP A filter efficiency is only stated as "Recommended value by 
Washington Review Board of the Environmental assessment." Could you provide the reference 
for this and the basis for this recommendation. This sounds like a committee recommendation. 
Lacking a sound basis a referenceable source should be used. 

Response: HEPA filter efficiencies may be found in Section 2.5.1 of the Radioactive Waste 
Management Handbook, Volume 2, "Treatment of Gaseous Effluents at Nuclear Facilities" 
edited by W.R.A. Goossens, G.G. Eichholz, and D.W. Tedder, Harwood Academic Publishers. 
Additionally the filter efficiency used is in agreement with the official U.S. test method for 
HEPA filter media contained in MIL-STD-282. 

Comment Number: 025 David Guzzetta 

Comment: Tritium (H-3) is one gas emitted from the facility that is not controlled by any of the 
filter systems. Does the analyses evaluate the health effects as tritium oxide or a tritium (i.e., 
hydrogen) gas? 

Response: Health effects of tritium (H-3) were included in the routine radiological analysis (see 
Table 2.2.2) and the radiological accident (see Table 2.2.5). The chemical form assumed in the 
analysis was tritiated water. 
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Comment Number: 026 David Guzzetta 

Comment: Accident scenarios are all based on a assumed plant life of 10 years. Is the actual 
life of the facility? 

Response: The plant life is anticipated to be 20 years. Accidents were expressed as the product 
of the annual frequency of the accident and the health hazard. 

Comment Number: 027 David Guzzetta 

Comment: Page 14 uses the National Safety Council (Ref 13) and a DOE EIS as the basis for 
the annualized accident frequency of 0.001. I am unable to find a basis for this number in the 
referenced DOE EIS. Could you have the author of the SEPA EIS send me the relevant pages for 
both documents. I am not aware of a comparable facility operating in the United States that 
would be the basis for this number. Based on actual data from the Hanford Site, annualized 
accident frequencies of between 0.1 and 0.01 may be more reasonable. 

Response: The annualized accident frequency of 0.001 is found in Section F.5.2.1.1.2, 
Volume 2, Part B of the referenced DOE EIS. We are not aware of a comparable type of facility 
operating at the Hanford Site that would provide a basis for the 0.01 and 0.1 accident frequencies 
recommended by the commentor, and we do not believe these high frequencies are appropriate 
for use in this analysis. 

Comment Number: 028 David Guzzetta 

Comment: Table 1, the list of filters here (ceramic candle filter, the stack HEPA filter, and the 
carbon filter) is not the same is the list of filters in Table 3 (High-Temp HEPA filter, scrubber, 
stack HEPA filer, and carbon filter). Which is correct? 

Response: The filter train described in footnotes of Table 3 contained in the referenced 
document, "Radiological Dose and Risk Assessment for ATG Gasification and Vitrification 
Building," is where release fractions are developed for gaseous non-scrubbable, gaseous 
scrubbable, and particulates. These release fractions are in turn used in Table 1 of the same 
document. The filter train described for Table 3 is the correct description of the filters that would 
be used in the proposed MWF and the release fractions developed in Table 3 are appropriately 
used in Table 1 of the referenced document. 

Comment Number: 029 David Guzzetta 

Comment: The second reference JSCST3 Air Dispersion Modeling Results for the ATG 
Gasification and Vitrification Facility (1996). The pilot test used for the analysis is "medical 
facility waste (a mix of plastics, paper, food waste, and some laboratory chemicals), and 
simulated dunnage waste (a mix of wood, paper, plastic, and metal waste)." (see page 2). This 
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material is not comparable to the materials to be processed at the ATG facility. Note, it does not 
appear that the modeling analysis was for a one year period, site specific dispersion data is not 
used, and there is not citation or reference to the Washington State Toxic Air Pollution Control 
Act; leaving me wondering if the authors are aware of this state law. 

Response: The emission factors were developed through the pilot-scale testing of the 
vitrification equipment. These pilot-scale tests were conducted using simulated waste streams 
that represent a reasonable range of material types that could be processed at the ATG facility. 
The emission factors obtained from the pilot-scale testing were then used to develop emissions 
estimates for the MWF taldng feed rate and offgas treatment systems into account. The 
screening level air dispersion modeling was completed using the recognized and 
U.S. Environmental Protection Agency (EPA) accepted air dispersion model Industrial Source 
Complex 3 (ISC3). The ISC3 results provide maximum 24 hour concentrations which are 
compared to Federal and state standards. In some cases the Federal and state standards are based 
on averaging periods that are different than 24 hour. For 1-, 3-, and 4-hour averaging periods the 
predicted 24-hour concentrations were increased to account for potentially having higher 
concentrations occurring over shorter averaging periods. The 24-hour predicted concentrations 
were used for comparing against annual standards because in all cases the 24-hour predicted 
concentration was below the allowable annual average. This is very conservative because annual 
average concentrations are always lower than 24 hour average concentrations and are typically 
lower by one to two orders of magnitude. The Draft EIS references the Acceptable Source 
Impact Levels for Toxic Air Pollutants (WAC 173-460) and provides a comparison of the air 
dispersion modeling results and standards in Table 2.1.1 . 

Comment Number: 030 David Guzzetta 

Comment: What I am left hanging on is the actual basis for the health risk analysis for the 
chemical constituents of the waste to be processed. I still do not have a comfortable 
understanding of the actual health risks source terms and dispersion. 

Response: The health risk analysis performed for the hazardous and carcinogenic chemicals 
processed at the MWF is based on exposure to chemicals at concentrations that were calculated 
using reasonable and conservative assumptions for waste inventory, destruction in the treatment 
process, and release fractions. An EPA-accepted air dispersion model and site-specific 
meteorology were used to calculate chemical concentrations at various receptor locations 
resulting from routine air emissions released from the MWF. 

Comment Number: 031 David Guzzetta 

Comment: Again my concern is that this facility is inappropriate for siting within the city limits 
and upwind of most of the city. This is not the type of industry that I want to see as my neighbor. 
This facility has received very little press and I believe that a public forum on this project is 
required. 
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Response: The City of Richland has recognized the potential for environmental impacts posed 
by the proposed facility. This is the reason a Determination of Significance was issued and a 
Draft EIS was prepared for public review and comment. The City of Richland will consider all 
comments made on the Draft EIS, in accordance with WAC 197-11-655, during agency review 
processes. 

Comment Number: 032 Rebecca Inman 

Comment: Overall, Ecology applauds the brevity and completeness of the EIS. The EIS 
appropriately focuses on the significant issues of the proposal such as airborne releases and 
worker exposure. Of remaining concern, the EIS does not address the applicability of the Low
Level Radioactive Waste Policy Amendments Act and the policies of the Northwest Interstate 
Compact on Low-Level Radioactive Waste Management. Together they provide guidance for 
the disposal of any commercial low-level radioactive waste that may result from this treatment 
process. 

Response: The Final EIS has been revised to clarify that disposal of treated waste is required in 
a manner consistent with all Federal and state regulations. Since the Northwest Interstate 
Compact has been ratified by Congress it is a part of the Federal and state regulations. The 
Northwest Interstate Compact' s LLRW disposal site is not permitted for mixed waste. ATG's 
current plans call for disposal of all commercial LLMW at Envirocare in Clive, Utah. 

Comment Number: 033 Rebecca Inman 

Comment: Please explain why other alternatives were not evaluated. 

Response: The Draft Environmental Impact Statement for Treatment of Low-Level Mixed 
Waste is a project-specific EIS where the proponent, ATG, proposes to construct and operate a 
low-level mixed waste treatment facility. As indicated in the Draft EIS, proposals for private 
projects on specific sites are only required to evaluate the no action alternative plus other 
reasonable alternatives for achieving the proposal's objective on the same site. Other alternatives 
for achieving the proposal ' s objective would involve evaluating alternative treatment 
technologies. A suite of treatment technologies for varying waste streams are discussed in the 
EIS as a part of the proposed action. These technologies are believed to represent a reasonable 
range of waste treatment technologies that could be employed to meet waste treatment standards. 
Note, there are a limited number of acceptable treatment technologies for low-level mixed waste 
under the Washington State Hazardous Waste Management Act (WAC 173-303-140) and 
RCRA. 

Comment Number: 034 Rebecca Inman 

Comment: It appears that some of the waste treated with the GASVIT system may no longer 
have a hazardous component following treatment. Would this still be considered mixed waste? 
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If not, this should be explained and disposal options for this waste (low-level radioactive waste) 
should be included in the discussion. 

Response: It is true that the gassification and vitrification (GASVITTM) system may reduce or 
destroy the hazardous component of some waste streams. This would require a case-by-case 
determination by the Washington State Department of Ecology (Ecology) that the treated waste is 
no longer a hazardous waste. This treated waste stream could then be delisted and managed as 
low-level waste. There are additional disposal options available for disposal of treated low-level 
waste providing the treated waste met the disposal facility's waste acceptance criteria. For 
purposes of evaluating impacts in the EIS all of the treated waste was assumed to be transported 
to Clive, Utah for disposal as LLMW. 

Comment Number: 035 Rebecca Inman 

Comment: Please provide a broader description of, and distinguish between, on-site generated 
wast~ and secondary waste. Information needed includes the types of waste that would be 
generated (i.e., mixed waste, low-level waste, or dangerous waste), projected volumes of each 
type, and the location go for disposal following treatment. 

Response: The treatment process description in the Final EIS was revised to replace onsite 
generated waste with secondary waste. Onsite generated waste and secondary waste are identical 
and are defined as those waste streams generated as a byproduct of the primary waste treatment 
processes. Examples of secondary waste streams include spent ion exchange resin, scrubber 
water, and the spent abrasive/water blasting media. These waste streams would be recycled back 
into the treatment process or treated for disposal. Figure 3 shows the secondary waste streams 
and treatment processes. 

Comment Number: 036 Rebecca Inman 

Comment: Please clarify that all waste remaining following treatment will be disposed in a 
manner consistent with all federal, state, and Northwest Interstate Compact regulations. 

Response: The Final EIS was revised to clarify that disposal of treated waste is required in a 
manner consistent with all Federal and state regulations. Since the Northwest Interstate Compact 
has been ratified by Congress it is a part of the Federal and state regulations. The Northwest 
Interstate Compact's LLRW disposal site is not permitted for mixed waste. ATG's current plans 
call for disposal of all commercial LLMW at Envirocare in Clive, Utah. 

Comment Number: 037 Rebecca Inman 

Comment: Please expand on how ATG will ensure that waste from the U.S. Department of 
Energy and commercial waste streams will remain separated. Also discuss how the identity of 
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in-region and out-of-region commercial wastes will be maintained throughout the treatment 
process. 

Response: DOE waste and commercial waste streams will be treated in separate waste treatment 
campaigns to ensure that these two waste streams remain separated. Additional discussion has 
been added to the Final EIS to clarify this issue. Additionally, all waste streams that are required 
to be maintained separately for regulatory, technical, or administrative reasons would be treated 
in separate batches. 

Comment Number: 038 Rebecca Inman 

Comment: Please justify the assumption that the characteristics of Department of Energy
generated wastes are representative of the other waste streams. 

Response: Please see response to Comment O 11. 

Comment Number: 039 Rebecca Inman 

Comment: 1.2.1 No Action: The EIS states mixed wastes would accumulate without this 
facility, posing human health and environmental risks. The problem of accumulation is 
somewhat overstated, as there are several other mixed waste treatment providers addressing 
many of the nation's mixed waste streams. 

Response: There is high demand for a commercial mixed waste treatment facility. Currently 
there is no capacity in Washington State and insufficient capacity in other locations in the United 
States (U.S.). Due to the lack of treatment capacity, a large volume of mixed waste is currently 
being stored throughout the U.S. Currently there is only one other commercial venture offering 
LLMW treatment services to commercial generators and this facility is located in the eastern part 
of the U.S. 

Comment Number: 040 Rebecca Inman 

Comment: 2.1.2.2 Water: This section should note that the depth to groundwater isjust barely 
greater than 10 feet. Contamination of groundwater beneath the site could impact the City of 
Richland drinking water wells. Potential impacts to health should be addressed, both from 
routine operations and from failure of the furnace. 

Response: The text was revised in the Final EIS to reflect that the depth to groundwater is 
slightly greater than 10 feet. Potential impacts to groundwater from routine operations and 
accident scenarios are not discussed because the analysis shows that neither routine discharges or 
credible accidents would impact the groundwater. 
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Comment Number: 041 Rebecca Inman 

Comment: 2.1.2.4 Energy and Natural Resource: The text indicates that the facility would 
create "no" adverse impact on energy resources. However, even if there is currently a surplus of 
electricity in the state, as a net consumer of electricity the facility creates some adverse impact. 
The EIS should propose the mitigating measure of recovering energy from the process. (ATG 
has already discussed this option with us.) 

Response: The use of surplus electricity would have such small adverse impacts that they do not 
warrant analysis in this EIS. Recovery of thermal energy has been added as a mitigation measure 
in the Final EIS. 

Comment Number: 042 Rebecca Inman 

Comment: 2.2.1.2.2: Accidents from electric shock should be addressed (page 35). The thermal 
treatment unit is an "electrical power-intensive operation," using high voltages to create very 
high temperatures. This is not typical of other industries, the basis for the data used in the EIS. 

Response: The text was revised to provide a more detailed discussion of the electrical source in 
the facility and the potential for electrical shock. 

Comment Number: 043 Rebecca Inman 

Comment: 2.2.3.l Land and Shoreline Use: The nearby child care center and residences should 
be addressed. 

Response: The Final EIS includes an analysis of health impacts to the child care center resulting 
from routine emissions and accident conditions. 

Comment Number: 044 Rebecca Inman 

Comment: 2.2.2.1: Address risks posed by transportation of wastes from out of state ( e g., from 
Savannah River). Also, address the potential increase in radioactive waste disposed in the area. 

Response: Because of uncertainties associated with the number, composition, and point of 
origin of waste shipments that could potentially be shipped to the A TG facility it was decided to 
assess routine transportation risks by assuming that the treatment facility operates at maximum 
capacity and that the point of origin for waste shipments is either Seattle, Spokane, or 
Vancouver, Washington. These points of origin were selected to evaluate transportation impacts 
along routes that would likely be used for transport of LLMW to A TG for treatment. 
Additionally, all treated waste was assumed to be transported to Envirocare's Clive, Utah 
disposal facility. 
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Comment Number: 045 Rebecca Inman 

Comment: The author interprets "failure of the furnace" to be cracking of the refractory walls 
and release of the melt to the floor and of gases directly to the interior of the building. All 
pathways resulting from failure of the furnace should be addressed. 

Response: The only credible pathway for contaminant release to the environment from the 
accident scenario described in the EIS is through an airborne release. The melt will solidify on 
the concrete floor and will not migrate to the soil column, groundwater, or surface water. 
Therefore, only airborne releases were addressed. 

Comment Number: 046 Rebecca Inman 

Comment: Release of organics in gaseous phase should be addressed. It is not realistic to 
assume (per page 33) that all organics within the furnace will have been destroyed. It is also not 
realistic to assume that, upon failure of the furnace, the gases will be captured by the furnace's air 
pollution control system. Reformation of organics outside the controlled conditions of the air 
pollution control system would also occur. 

Response: The text was clarified to show that the organics present in the head gas would 
continue through the gas treatment system, and the organic stack emissions would be similar to 
those released during normal operation. It is the release of radiological and chemical constituents 
from the glass melt that was evaluated. There would be no organics in the glass melt. 

Comment Number: 047 Rebecca Inman 

Comment: Risks posed by releases of radionuclides should be combined with risks posed by 
organic and inorganic chemicals. An EPA memorandum dated August 22, 1997 (OSWER 
No. 9200.4-18) addresses this. 

Response: OSWER No. 9200.4-18 states on page 4 that the implementation of this approach 
should be considered at current and future Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) sites for which response decisions have not been 
made. This facility is not a CERCLA site, and combining risks from organic and inorganic 
(radionuclide) chemicals is not standard risk assessment procedure. 

Comment Number: 048 Rebecca Inman 

Comment: Potential impacts of melt reaching the floor and, subsequently, groundwater should 
be addressed. Potential injuries to workers resulting from contact with the melt and releases of 
high temperature gases to the work environment should be addressed. Also, discuss the impact 
of release of the melt on associated electrical wiring with the associated possibility of electrical 
shock. 

algeis\commresp.20./ A-17 



Response: The purpose of the accident scenario in which the melt is released to the floor and 
then to the atmosphere is to show the radiological and chemical risks resulting from a maximum 
credible accident condition. The melt would solidify on the concrete floor. There is no credible 
mechanism for the melt to reach the groundwater so there would be no impact on the 
groundwater. The electrodes and nearly all other electrical service for the melter would be 
located on top of the melter so the potential for an electrical shock to accompany the release is 
low. 

Comment Number: 049 Rebecca Inman 

Comment: Rather than provide probabilities of failure (the numbers provided seem optimistic), 
it is preferable to describe the results of a failure. If probabilities are to be included, a more 
conservative number should be used (perhaps 0.01 for failure and 0.5 for release to atmosphere). 

Response: The EIS presents the annual risk of an accident. Risk is the product of the 
consequences of the accident, the likelihood the exposure will result in a latent cancer fatality, 
and the annual frequency of occurrence of the accident. The probabilities are referenced to the 
supporting documents and are conservative estimates of the likelihood of occurrence. 

Comment Number: 050 Rebecca Inman 

Comment: 2.2.1.2: Assumptions for exposure to the general public should be based on a life
time female resident, i.e., 365 days/yr; 80 years; 120-130 lb. This is conservative but not 
unrealistic for this area. 

Response: Exposure parameters to the general public are based on recommended values in the 
document, "Updates to EPA Toxicity Values from IRIS [Integrated Risk Information System] 
through July 1996 HEAST [Health Effects Assessment Summary Table] through May 1995 and 
EPA's National Center for Environmental Assessment (NCEA)." The reference for each 
parameter was added to the text. 

Comment Number: 051 Rebecca Inman 

Comment: 2.1.1.1: It is stated that "pollutant levels are well below levels of regulatory 
concern" (page 14). Please provide both pollutant levels and regulatory levels; a table could be 
useful. Provide the same for radioactivity (page 17). 

Response: A table was added that will present both pollutant levels and regulatory levels. 
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Comment Number: 052 Rebecca Inman 

Comment: 2.2.2.2.1: Radiological Risk: The treatment process will probably not result in 
lower dose rates. Radionuclides (and radioactivity) are not destroyed, whereas organics are. 
Therefore, the net result is a concentration of radioactivity. 

Response: It is true that the treatment process will not destroy radionuclides; however, the 
GASVITTM treatment process will result in a substantial increase in waste form density by 
turning the debris into a glass like material. The higher density of the treated waste is self 
shielding in that the glass in waste packages near the center of the truck during transport are 
shielded by waste packages near the outer edges of the truck. The lower dose rate used for the 
treated waste is supported by dose assessment modeling conducted in support of the Draft EIS. 

Comment Number: 053 Rebecca Inman 

Comment: 2.2.2.2.1: Provide the basis for the number of trips to each of the three cities. 

Response: The total number of trips is based on the peak annual operating capacity of the 
MWF. The number of trips from Seattle, Spokane, and Vancouver were based on ATG's 
estimates for potential LLMW generators. Using the assumption that the facility will always 
operate at the peak operating capacity is a conservative assumption that results in an upper limit 
for the impacts that are likely to occur. 

Comment Number: 054 Rebecca Inman 

Comment: 2.2.2.2.2: Chemical Risk From Transportation Accident: The chemicals selected do 
not represent worst case; they represent the Hanford inventory, with a single "representative" 
chemical from each category. Provide a realistic worst case scenario. 

Response: Because the chemical waste inventory is not known at this time a conservative 
approach was taken based on Hanford Site LLMW as detailed on page 40 of the Draft EIS. The 
chemicals were sorted into chemical classes. The most hazardous chemical in each chemical 
class was then selected to represent the class to ensure the impacts calculated represent a 
conservative assessment of potential impacts. 

Comment Number: 055 Rebecca Inman 

Comment: Define "LCF" when it is first used (i.e., on page 24). 

Response: Latent Cancer Fatality (LCF) was first used and defined on page 23. 
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Comment Number: 056 Rebecca Inman 

Comment: Resource Conservation and Recovery Act (RCRA) should be replaced with 
Washington State Dangerous Waste Permit through out the document starting with page 1. 

Response: The Final EIS text was revised to include the Washington State Dangerous Waste 
Permit at appropriate locations. 

Comment Number: 057 

Comment: Page vii add: LCF- Latent Cancer Fatalities 
REM- Rankin Equivalent Man 
GASVIT- Gasvitrafication 

Rebecca Inman 

Response: The term rem is an acronym for roentgen equivalent man. These terms were added 
to the Acronyms and Abbreviations section. 

Comment Number: 058 Rebecca Inman 

Comment: Page 15, section 2.1.1.1 Meteorology: The second paragraph should 
read ....... Prevailing winds at the Hanford 300 Area Meterological Station are from the southwest 
and northwest (Cushing 1995) and (Hointink and Burk 1994). 

Response: The text was changed, and references were included. 

Comment Number: 059 Earl Fordham 

Comment: On page iii of the Summary, it is stated that "the number of years that the facility 
would operate is uncertain." Has an upper limit (e.g., 20 years) been discussed based upon 
equipment design life or other factors? 

Response: Because of the uncertainty associated with the number of years that the MWF would 
operate, the impacts presented in the Draft EIS were annualized. The number of years that the 
facility would operate is a function of the number of years the facility would treat DOE waste. 
Twenty years is a reasonable estimate for the maximum life of the facility. Additional discussion 
was provided in the Final EIS to clarify this issue. 

Comment Number: 060 Earl Fordham 

Comment: On page 1, Section 1.1, 10 CFR 61 is listed as a source. Since the state of 
Washington is an agreement state, shouldn't the source be WAC 246? 

Response: The text was revised accordingly. 
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Comment Number: 061 Earl Fordham 

Comment: On page 1, Section 1.1.1 Facility Description, it is stated that the stabilization 
treatment operation would be located in an existing ATG building. The Department of Health, 
Division of Radiation Protection (WDOH, DRP) has determined that the proposed new mixed 
waste facility (MWF) would be licensed separately from the existing low-level radioactive waste 
(LLRW) treatment facility. As a result administrative transfers of radioactive material between 
the two facilities will be required unless dedicated equipment exists within the fenceline of each 
facility. Will dedicated equipment be available at each facility? 

Response: Dedicated equipment will be located within the fence line of each facility. 

Comment Number: 062 Earl Fordham 

Comment: On page 4, end of third paragraph, small amounts of PCB are mentioned. Please 
quantify in proper regulatory units (e.g., ppm, ppb). 

Response: The text was revised to clarify small amounts of polychlorinated biphenyls (PCBs). 

Comment Number: 063 Earl Fordham 

Comment: On page 4, under the assumptions listed near the bottom, commercial and non-DOE 
generated LLMW is equated to DOE-generated LLMW. This assumption may be conservative, 
but there is no supporting material given or referenced. Please provide supporting 
documentation or references. 

Response: Please see the response to Comment O 11. 

Comment Number: 064 Earl Fordham 

Comment: At the bottom of page 4, the EIS states that two of the facilities would each have an 
HV AC system. Will the administrative building also have an HV AC system? 

Response: The administrative building would be served by a separate Heating, Ventilation, and 
Air Conditioning (HV AC) system. 

Comment Number: 065 Earl Fordham 

Comment: Under Facility Safety Features on page 5, it is stated that the system would 
automatically shut down the system. Is this a complete shut down or some intermediate shut 
down? Please define "shut down the system." 
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Response: The text was modified to define "shut down the system." Emergency shutdown of 
the GASVITTM system would include initiation of bypass water seal drain, closing of the feed 
isolation gate, and extraction of the plasma torch from the process chamber. Material remaining 
in the process chamber would be processed without torch power using the thermal energy stored 
in the refractory. 

Comment Number: 066 Earl Fordham 

Comment: On page 5, last paragraph, off-site and on-site generated wastes are discusses. 
Please define on-site generated waste as it related to the process stream. Where in the various 
processes does the waste become ATG's waste (e.g., generator waste versus secondary (ATG) 
waste)? 

Response: Please see the response to Comment 035. 

Comment Number: 067 Earl Fordham 

Comment: Currently ATG is allowed two years (maximum) for waste (other than storage) to be 
on-site. It is anticipated by WDOH, DRP that this limit will be reduced to one year. What is the 
time frame contemplated with the phase "temporary storage" in the last paragraph on page 5? 

Response: To conservatively estimate impacts to human health and the environment MWF was 
assumed to operate at peak design capacity of 9,500 metric tons of waste (untreated) per year. 
This rate of waste treatment would result in average storage times substantially shorter than one 
year. 

Comment Number: 068 Earl Fordham 

Comment: On page 7 under Solids Stabilization, "sludges" and "free liquids" are mentioned. 
How will these wet waste streams be handled? 

Response: The solids stabilization pretreatment process includes drying of all wet waste 
streams. The dryer would be designed to remove bound, absorbed, or free liquids from the waste 
prior to stabilization. Liquids removed in the dryer would be recovered as condensate and would 
be sent to the liquid stabilization process. 

Comment Number: 069 Earl Fordham 

Comment: On page 8 under Heterogeneous Debris Stabilization, "designated treatment groups" 
are mentioned. What are these? Also, liners are mentioned in the next paragraph. What type of 
liners are these (e.g., HDPE, carbon steel). What are the liners made of? 
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Response: The designated treatment groups identified refer to the different waste treatment 
processes employed in the treatment facility. The Final EIS was revised to better define the 
designated treatment groups. These designated treatment groups include solids/inorganic debris, 
inorganic liquid/sludge, metals/lead, and organic solid, liquid and sludge. These groups are 
identified in Figure 3 of the Draft EIS. Reference to liners was removed in the Final EIS. 
The current macro-encapsulation plan does not include the use of liners. 

Comment Number: 070 Earl Fordham 

Comment: On page 9 under the Organics GASVIT Treatment, second paragraph, steam 
reforming is discussed. What is the energy source used to provide the steam or to transform 
water into steam. How is the humidity controlled in the building and HV AC system? How will 
the steam be contained after it contacts any radioactive material? 

Response: An electric steam generator would be used to generate steam for the gassification 
process. The steam reforming reaction converts the water into hydrogen gas, which is 
subsequently oxidized in the syngas converter and exhausted out the facility stack following 
filtration. Once steam is introduced in the reforming process it is entirely contained within the 
process chamber and off gas system and does not affect building humidity. 

Comment Number: 071 Earl Fordham 

Comment: On page 9 under the Organics GASVIT Treatment, fifth paragraph, several types 
of filters are mentioned. Will these various filters have redundant backups in parallel to allow 
for easy change out via dampers? 

Response: The Final EIS was revised to clarify that filters requiring routine maintenance or 
filter media replacement will have redundant backups installed in parallel. 

Comment Number: 072 Earl Fordham 

Comment: Under Mitigation Measures on page 10, the items listed will need to be consistent 
with the answers to the questions on the radioactive materials application that will be submitted 
within the next several months. Any inconsistency between the application and the items listed 
under mitigation ( or other areas within the final EIS) will result in the more limiting condition 
becoming part of the radioactive materials license. 

Response: Before the radioactive materials application is submitted it will be reviewed against 
the mitigation measures in the EIS. 
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Comment Number: 073 Earl Fordham 

Comment: In Section 1.4 CUMULATIVE IMPACTS, it is stated that US Ecology and 
Interstate Nuclear Services could potentially contribute to the impacts described for the proposed 
action. Please explain this statement with sufficient details for the reader to reach a logical 
conclusion. 

Response: The Final EIS has been revised to provide additional detail regarding the small 
potential contribution from U.S. Ecology and Interstate Nuclear Services. 

Comment Number: 074 Earl Fordham 

Comment: On page 14, second paragraph, please substantiate the "would not be expected to 
exceed 200 mrem/yr per involved worker" statement. What is the waste stream to be treated? 
Was the additional work (over the existing ATO workload) taken into account? 

Response: The basis for the 200 mrem/yr per involved worker is provided in Section 2.2.1.2.1, 
Involved Worker Radiological Consequences From Routine Conditions and is based on historical 
averages for existing A TO LL W treatment. Because of the proposed layout for the MWF and the 
separation of existing LL W operations and future MWF operations, no increase in routine worker 
doses was assumed in the analysis. 

Comment Number: 075 Earl Fordham 

Comment: On page 15 at the end of the first paragraph, several numbers representing LCF risks 
are stated without any reference for the conversion factor used. Please show the derivation with 
the conversion factors referenced (e.g., ICRP, NCRP documents). 

Response: Section 22.1.2.1 provides a discussion of LCF risks and references for the 
conversion factors. 

Comment Number: 076 Earl Fordham 

Comment: On page 17, fourth full paragraph, it is stated that isotopes were consistently detected 
in air samples at facilities other than ATO. What are the results of air samples taken at the 
current ATO facility site boundary? What was the most limiting (as compared to its DAC)? 
How does A TO compare to facilities on and around Hanford and the applicable regulatory 
limits? 

Response: Air sample data taken at the ATO Facility site boundary were added to the Final EIS. 
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Comment Number: 077 Earl Fordham 

Comment: On page 22 under Energy and Natural Resources, it is stated that additional 
hydroelectric generating capacity is being constructed. Where is this additional capacity being 
constructed? How much capacity ( e.g., MW)? 

Response: The additional hydroelectric generating capacity referred to was for improvement 
projects that were under construction in the 1994-1995 time frame that were designed to increase 
generating capacity by approximately 150 mega watts. This text was removed from the EIS. 

Comment Number: 078 Earl Fordham 

Comment: On page 24 health impacts from radiation are discussed. Are chemicals dismissed as 
being significantly less dangerous than the radiation effects? Additionally, when discussing 
chemical risks, the factors usually deal with the potential of getting cancer or other ill effect 
( e.g., "nonfatal cancers" as stated on page 27 of DRAFT EIS). Why is only the latent cancer 
fatality (LCF) risk factor used (4 E-4/rem risk from the ICRP) instead of the total radioactive risk 
factor (5.6 E-4 per rem as stated in NCRP 116 page 3)? 

Response: The health effects from chemical emissions during routine conditions are presented 
in Section 2.2.1.2.1. Evaluating latent cancer fatality risk is recommended for the preparation of 
environmental assessments and environmental impact statements. 

Comment Number: 079 Earl Fordham 

Comment: On page 28, under the "HI" equation, it says that the "health effects would be 
additive for all chemicals." Please provide the justification for this statement. It is not intuitive 
as to why this is conservative. Is it not possible for the combined effects to be synergistic? 

Response: The text was revised to explain why adding the individual carcinogenic chemical 
risks together is conservative. It is conservative because to be truly additive in effect, chemicals 
must affect the same target organ system or result in the same critical toxic endpoint. There is no 
indication that the chemicals evaluated in the analysis would result in synergistic effects. 

Comment Number: 080 Earl Fordham 

Comment: On page 31 , under the third paragraph of Onsite Workers and General.. .. , it is stated 
that the average waste feed density is 347 kg/m3

• Using this number would mean that a 55 gallon 
drum of waste feed would only weight about 74 kg (net) and a typical B-25 box would only 
weigh about 885 kg (net). Please substantiate this density factor as it seems low. 

Response: The reference for the waste feed density of 347 kilograms/cubic meter (Section 2.4.2 
of the ATG Environmental Assessment, December 1996) was added to the text. 
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Comment Number: 081 Earl Fordham 

Comment: On page 32, column 5, Cs-137 release fraction is assumed to be 0.01. In light of the 
experience gained at ATG's SAFEGLAS facility where apparently the cesium is highly volatile 
and escapes the glass furnace, should not a more conservative release fraction be assumed? 
Could some fractions actually be determined from the existing facility? 

Response: The SAFEGLAS process uses a joule-heated melter which would not be 
representative of the GASVITTM system. Volatized cesium present in the process chamber 
would be expected to follow the organics and continue through the undamaged gas treatment 
system. Pilot-scale tests conducted using the Plasma Energy Applied Technology GASVITTM 
system evaluated cesium volatility by spiking waste simulants during testing. The text has been 
revised to clarify the accident scenario. 

Comment Number: 082 Earl Fordham 

Comment: On page 36, Transportation, why are only in-state generating sites analyzed? Are 
not the anticipated users of this facility commercial users from outside the state and other DOE 
facilities? 

Response: Please see response to Comment 044. 

Comment Number: 083 Earl Fordham 

Comment: On page 3 7, first paragraph, what is the basis for the screening levels? The levels as 
stated are not intuitively conservative nor substantiated. Why were DOT limits, as stated in 
49 CFR 173.441, not used as the basis (e.g., external surface limits, lm and 2m limits)? Please 
explain the derivation of these screening levels. 

Response: The Department of Transportation (DOT) limits listed in 49 CFR 173 .441 are the 
maximum allowable limits and are not representative of anticipated dose rates from 
commercially generated LLMW. The screening level dose rates were based on historical data for 
commercially generated low-level waste shipments received by ATG. This number is believed to 
be conservative because typical waste receipt surveys do not report dose rates that are below 
50 micro-rem per hour, and many of the waste shipments currently received have dose rates 
below 50 micro-rem per hour. 

Comment Number: 084 Earl Fordham 

Comment: On page 38, last line, it is assumed that the MEI is 100 m away from the accident. 
Please substantiate this choice of distance. Can this distance be verified through discussions with 
incident commanders from local fire departments, WSP, and local police agencies? 
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Response: The accident scenario will be reevaluated based on the following assumptions. The 
release will be assumed to spread instantaneously and uniformly over a hemisphere 10 m (33 ft) 
in radius. The maximally exposed individual is assumed to be located at the center of the 
hemisphere. 

Comment Number: 085 Earl Fordham 

Comment: On page 39, middle of the page, it states that "the treated waste has a very low 
probability of igniting." Why? Further discussion or reference is needed. 

Response: The treated waste is in the form of vitrified glass or stabilized in a cement-like 
matrix. The probability of either of these waste types igniting is much lower than the ignition of 
the untreated waste because organics and other materials with a low flammability limit would 
have been removed by the treatment process. 

Comment Number: 086 Earl Fordham 

Comment: On page 40, first paragraph, Table 2 is mentioned. Is it part of this EIS or in Jacobs, 
1997? If specifically mentioned in the EIS, it should be included in the document. 

Response: A table listing chemicals was added to the Final EIS. 

Comment Number: 087 Earl Fordham 

Comment: On page 44, under Table 2.2.15, the DOT reference is dated 1982. Is there any 
newer data? Or is this conservative when compared to the newer data? 

Response: The DOT reference is conservative. 

Comment Number: 088 Paul Dunigan 

Comment: Thank you for the opportunity to Comment on the subject document. RL's main 
concern about the EIS is that the impacts of treatment of only non-DOE waste appear to be 
discussed. In fact, impacts of treating both DOE and non-DOE wastes need to be included in the 
analysis performed. Enclosed are our detailed comments. If you would like to discuss the 
comments, please call me at 376-6667. 

Response: The scope of the Draft EIS includes analysis of potential environmental impacts from 
treating low-level mixed waste from generators other than DOE. Reference to the Environmental 
Assessment is provided for analysis of environmental impacts from treating low-level mixed 
waste from the Hanford Site. Additionally, the cumulative impacts section of the Draft EIS 
(Section 1.4) addresses the cumulative impacts from both DOE and non-DOE mixed waste. 
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Comment Number: 089 Paul Dunigan 

Comment: Page ii. Summary. first paragraph: Impacts from the treatment of DOE waste must 
be discussed to the same extent in this EIS as the treatment of non-DOE wastes in order to fully 
evaluate the impacts of the proposed action. In particular, it must be demonstrated that the 
facility will in fact treat all waste with no impacts significantly greater than those identified in the 
previous DOE draft document. Offsite Thermal Treatment of Low-level Mixed Waste 
(DOE/EA-I 135). If this cannot be shown, then this analysis should identify what changes must 
be made to the DOE document. Below is the specific change to page ii, Summary, first 
paragraph, lines 5 through IO which would introduce the full analysis: 

Delete the sentence on lines 5, 6, and 7: "The analysis of potential...of a previous analysis 
(DOE 1996a)." Delete "Therefore" from line 7, starting the sentence with "This Draft .... " Delete 
"generators other than" from line I 0, and add after DOE "and non-DOE generators. This EIS 
builds upon a previous draft DOE NEPA document (DOE 1996a) in order to provide a 
comprehensive discussion of the impacts of treating DOE and other wastes at this facility." 

Response: A complete analysis of DOE and non-DOE waste is not within the scope ofthis EIS. 
The potential for cumulative impacts from treating DOE and non-DOE waste is addressed in 
Section 1.4. Please see the response to Comment 088. 

Comment Number: 090 Paul Dunigan 

Comment: Per RCW 43.21C.030(2)(c)(iii), alternatives to the Proposed Action should be 
analyzed. This EIS does not address any alternatives to the Proposed Action, other than the No 
Action Alternative. Alternatives that might be considered include alternative facility locations, 
alternate waste treatment processes, etc. 

Response: Please see the response to Comment 033. 

Comment Number: 091 Paul Dunigan 

Comment: Page 1 in the "Required Permits and Approvals" table, no mention is made of 
gaining NESHAPS approval from EPA. EPA has not delegated full NESHAPS authority to the 
Washington State Department of Health, and therefore a Notice of Construction for approval by 
EPA under 40 CPR 60 may be needed. 

Response: The EPA has recently delegated full National Emission Standards for Hazardous Air 
Pollutants (NESHAPS) authority to the Washington State Department of Health. 
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Comment Number: 092 Paul Dunigan 

Comment: Mention is made of complying with Federal air quality standards in different 
sections of the document (i.e. Pages 12, 14, etc.). For clarity it is suggested that the requirement 
be cited. 

Response: The text has been revised to reference to the appropriate standards. 

Comment Number: 093 Paul Dunigan 

Comment: No reference to WAC 246-247 or 40 CFR 61 is made the in the Reference Section 
of the document. For clarity it is suggested the requirement be cited. 

Response: The Final EIS includes reference to WAC 246-247 and 40 CFR 61. 

Comment Number: 094 Paul Dunigan 

Comment: Page 18, " ... air pollution emissions estimates were based on pilot plant testing." 
Was the pilot plant test data referred to from the Plasma Energy Applied Technology Inc., or 
from the pilot test data from the Integrated Environmental Technologies? Please clarify, as 
DOE/RL may have to address this when finalizing DOE/EA 1135. 

Response: The pilot plant testing was conducted by Plasma Energy Applied Technology. 
Additional explanation was included in the Final EIS. 

Comment Number: 095 Paul Dunigan 

Comment: Page 46, If a cultural and archeological survey of the property was done it should be 
mentioned. 

Response: A cultural resources review was part of the siting process for the A TG MWF 
conducted by Ecology. This review found that the proposed MWF was not located within an 
archeological or historic site. The Final EIS was revised to include this information. 

Comment Number: 096 Paul Dunigan 

Comment: Page 4, last paragraph, first line: "HV AC systems" should be "HV AC system". 

Response: Discussion was added to the Final EIS to clarify that both the GASVIT™ and 
stabilization facilities would each have an HV AC system. 
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Comment Number: 097 Paul Dunigan 

Comment: Page 7, first paragraph, first sentence: "The MWF would be organized into waste 
pretreatment with five principal treatment lines ... " doesn't make sense as written. Please clarify. 

Response: The Final EIS text was modified to clarify the description of the MWF treatment 
processes. 

Comment Number: 098 Paul Dunigan 

Comment: Page 20, 2.1.2.1, second paragraph, last line, and Page 46, 2.2.3.3, line 3: Please 
include an explanation of "Site activities" that disturbed the area. 

Response: The proposed location of the MWF is mostly within the existing fence line of the 
existing ATG low-level waste treatment facility. The area was previously disturbed by the 
construction and operation of the existing facility. Additional discussion was added to the Final 
EIS to clarify previous Site activities. 

Comment Number: 099 Paul Dunigan 

Comment: Page 44, 2.2.3.1, first line: Add "would" between " ... MWF" and "not be .... " 

Response: The recommended change was incorporated into the Final EIS. 
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