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SUMMARY: 

The Department of Energy (DOE) has prepared an Environmental Assessment (EA), DOE/EA-
1076, evaluating the proposed action of modifying the DIII-D fusion facility and conducting 
related research activities at the General Atomics San Diego site over the five year period 1995 to 
1999 under DOE contract number DE-AC03-89ER51114. The proposed action is needed to 
advance magnetic fusion research beyond current limitations in order to provide design data for 
future generation fusion devices such as the International Thermonuclear Experimental Reactor 
(ITER) and the Tokamak Physics Experiment (TPX). Alternatives to the proposed action were also 
evaluated. 

Based on the information and analysis in the EA, the DOE has determined that the proposed action 
is not a major action significantly affecting the quality of the human environment within the 
meaning of the National Environmental Policy Act of 1969. Therefore, an Environmental Impact 
Statement is not required. 

DESCRIPTION OF THE PROPOSED ACTION: 

DEDl-D is the second largest magnetic fusion research facility in the U.S., nearly a city block in 
size. At the center of the DIH-D facility is the DIII-D Tokamak, a noncircular cross-section 
vacuum vessel designed to allow a large range of plasma configurations to be established in the 
same device. Neutral beam injectors and certain other items of auxiliary equipment are located 
adjacent to the tokamak. Surrounding the tokamak are magnet power supplies, neutral beam and 
radio frequency (rf) sources and their power supplies, and computer and control rooms. Further 
from the tokamak are the large motor generators, utility substations, diagnostic laboratories, and 
electric power supplies used to drive the tokamak experiments. 

Over the next five-year period, the proposed action would modify the interior of the vacuum vessel 
(referred to as a divertor upgrade), upgrade the radio frequency heating power from 6 to 8 MW, 
upgrade the microwave heating power from 2 to 10 MW and increase the duration of experiments 
by 5 to 10 seconds. Hardware changes and construction would include adding floor space, 
enlarging the control room, upgrading electrical systems, upgrading the coil system power, 
replacing tiles and baffle plates in the vacuum vessel, adding new cryopumps and water-cooling 
panels, upgrading neutral beam subsystems and upgrading computer data acquisition and 
diagnostic systems. Research would be conducted to optimize the plasma pressure to magnetic 
field pressure ratio for 10 to 20 seconds of pulse duration. 

ALTERNATIVES: 

Four alternatives to the proposed action were considered: (1) discontinue the research, (2) no 
action, (3) conduct the research at other facilities, and (4) relocate the facility and research to 
another site. 

(1) The alternative to discontinue the research would involve the termination of DBI-D related 
research activities. Fusion research is being eliminated at o&er DOE fusion facilities and the focus 
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is being placed on the DDI-D facility because it is of higher quality than the other facilities. This 
alternative would hinder national and international fusion programs such as TPX and ITER. The 
unique DIII-D Tokamak research capabilities arc important to bodi of these efforts. Thus, this 
alternative is not viable. 

(2) The no action alternative is to continue the ongoing research activity at the current baseline 
level. In order to advance, fusion research requires new experiments to be carried out at higher 
plasma temperatures and for longer duration than currently possible at the San Diego site. Because 
the San Diego site is the only U.S. location and one of the few places in the world where this kind 
of research can be conducted, this alternative was rejected due to the need to conduct the planned 
research as part of the national and international magnetic fusion research program. 

(3) The alternative of conducting the research at other facilities has been considered for U.S. and 
overseas facilities. Because DDI-D is unique in its experimental capabilities, conducting the 
proposed work at other facilities is not viable. In addition, maintaining current research at DIH-D 
or initiating D&D activities at DIII-D in conjunction with conducting the proposed activities 
elsewhere would not be cost effective since all other U.S. facilities are far less advanced than the 
DJU-D facility. 

(4) A final alternative action would be to relocate the DIII-D facility to another site. Many sites do 
not have the required power or infrastructure that are available in San Diego. With the current 
facility spanning half a city block (43,000 m2), relocation would be a major and costly 
undertaking. The present buildings are uniquely constructed for the DIII-D Tokamak and its 
auxiliary equipment. Two large motor generator sets (525 MVA and 280 MVA) are on site, and a 
dedicated 138 kV high voltage transmission line is routed to the site. Several years would be 
required for such a relocation to be completed with no reduction in environmental impacts. It 
would also interfere with the schedule for the experiments to support the national and international 
fusion research efforts. Relocation is not considered a viable option to the proposed action. 

ENVIRONMENTAL IMPACTS: 

The EA analyzed the potential impacts of the DIH-D modifications on the health and safety of 
workers and the public, as well as the environment. Potential environmental impacts were 
addressed in the following areas: air quality, energy and other utility services, traffic and noise, 
soils and seismology, threatened and endangered wildlife, water quality, waste management, and 
accident scenarios, including those beyond the design basis. No significant impacts were 
determined for either the environmental or the human safety and health concerns evaluated. 

Human Health Impacts of Proposed Action: 

Hazardous Chemicals. No carcinogenic chemicals are used on the site. Hazardous chemicals of 
concern during the proposed operations include diborane in the vessel wall boronization process, 
cyanide and silver in the plating operations, the vapor degreaser solution, Blaco Solv 413 
(containing 58% 1-1-1 trichloroethane), and bench scale solvent usage under fume hoods. The 
degreaser and plating operations use standard industrial equipment and processes that incorporate 
appropriate safety devices to prevent significant worker exposure or vapor releases to the 
atmosphere. All hazardous material usage would be administratively controlled by company 
procedures, including hazardous work authorizations, OSHA procedures, and training and 
emergency response plans. The engineering design controls would assure that worker exposures 
would remain below permissible exposure limits (PELs) under normal operations. Hazards due to 
fire, asphyxiation, explosion, or high voltage are maintained at low risk levels due to safety 
devices, signs, procedures, and training. Impacts or risks to the public would be negligible from 
these chemicals. 
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Radiation. Levels of x-rays or gamma and neutron radiation escaping from the shield are expected 
to increase during pulse operation of the modified DIII-D device because of the extended time of 
the pulse and the higher temperature plasma conditions but still be below the regulatory limits (see 
next paragraph). A second, smaller radioactive hazard could occur from the DIII-D produced 
tritium when personnel are working inside the vacuum vessel during maintenance or when graphite 
tiles are being cleaned. Tritium, being a beta emitter, presents a hazard through the ingestion and 
inhalation pathways rather than through external radiation exposure. 

The maximum worker radiation dose due to all sources during the proposed action is expected to 
be lower than 1,000 mrem/yr. This dose is well below federal guidelines for workers (5,000 
mrem/yr). Administrative procedures and controls would be implemented to assure that the 
collective worker exposure does not exceed 6,000 person-mrem/yr. Exposures to persons outside 
the site boundaries would be less than 40 mrem/yr, well below federal and California limits of 100 
mrem/yr. The cumulative number of fatal cancer cases associated with the worker population is 
calculated to be 0.012 cases. The risk is distributed such that no individual worker would have 
more than a four in ten thousand chance of getting fatal cancer. A conservative estimate of the 
public population within 5,000 meters (3.1 miles) of the facility results in an approximate count of 
146,000 people. Within this population the calculated cumulative number of cancer cases is 0.05 
and the maximum individual offsite fatal cancer risk is a 50 in a million chance. These cumulative 
radiation impacts are not significant when considering both population risks and incremental risk 
increases over background. 

Electromagnetic Fields. In the new operations, the maximum EMF exposure to workers is 
expected to be approximately 45 Gauss from magnets, and 100 W/nv due to exposure to 
microwaves. This exposure would correspond to specialized high exposure for occupational 
workers (such as power line technicians). As with the radiation exposures, human health impacts 
from EMF exposures from DITJ-D beyond the site boundaries would be negligible due to the 
distance involved. 

The maximum exposure to the workers pertains to the pulse duration of about 10 seconds. Over 
the 5 year life of the proposed action, the cumulative exposure would be about 80 hours. EMF 
exposure and health effects are based on long-term chronic exposures over a course of years rather 
than 80 hours. Based on me very short exposure duration, EMF impacts are expected to be small 
for the proposed action. 

Air Quality Impacts: 

All emissions from GA were evaluated in 1991 with respect to California's Air Toxics "Hot Spots" 
Act. Seven operations at DUI-D have the potential to impact air quality. Three of the devices; a 
0.52 MW djesel-fired emergency generator, an open-top vapor degreaser, and a fiberglass 
machining facility, require a permit to operate by the San Diego Air Pollution Control District 
(APCD). The remaining operations do not require permits. Based on the emission survey, it was 
determined that the current DDI-D emissions from all potential sources are below the minimum 
reporting thresholds and exempt under Rule II of the San Diego APCD Rules and Regulations. The 
proposed action would not increase emissions to levels above threshold limits. Nuisance dust and 
airborne soil particles from construction activities would be prevented by measures such as 
watering down and tenting. 

Impacts on Utilities, Services, and Energy: 

The proposed action would only require minor upgrades to the electrical utility hookups and 
equipment, as well as one additional transformer in the 138 kV substation. Other upgrades would 
involve switchgear, resistors, varistors, snubbers, convertors, and regulators. Potential impacts 
from these modifications would consist only of possible occupational exposures to high voltages 
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for electrical workers. This hazard will be controlled by proper training and appropriate 
lockout/tagout procedures. 

Traffic, Circulation, and Parking Impacts: 

Traffic impacts due to the proposed action would be limited to a minor increase in truck shipments 
for material receiving and waste removal and contractor visits. Employee trips are to remain at 
current levels. The transportation of hazardous materials and waste will be conducted in accordance 
with all applicable regulations or requirements of the EPA, DOT, NRC and state agencies. Truck 
movements are estimated at an added 20 per year. Due to the small increase in trips there would be 
no significant impact on the surrounding roadways. 

Noise Impacts: 

Potential sources of noise would include the small increase in traffic and construction activities, 
including power tools, concrete mixing, etc. The traffic noise would be insignificant due to the 
small increase. Construction activities would increase occupational noise to onsite personnel. 
Workers would be outfitted with hearing protection devices, as needed. At a distance of 650 ft 
(200 m) away, the closest offsite neighbors would not be adversely impacted by the proposed 
action. 

Geology, Soils, and Seismicity Impacts: 

No significant soil movements are expected with the construction activities of the proposed action. 
The proposed construction would conform to Uniform Building Codes (UBC) requirements, 
including designing for local ground shaking motions that could occur in a 475 year quake. 
Seismic activity at local faults is considered in the structure designs. 

Impacts on Wildlife and Threatened and Endangered Species: 

New construction and other activities associated with the proposed action would occur within the 
fenced, restricted area of the DIII-D site, containing Building 34 and auxiliary structures and yard. 
No natural or open areas or wildlife habitat would be reduced or disturbed. Radiation doses at the 
site boundary will be 40 mrem/yr, well below the level of doses that would be expected to affect 
wildlife over the short duration of the project. Therefore, the impacts on wildlife or any threatened 
and endangered species are concluded to be negligible. 

Hydrology and Water Quality Impacts: 

The project does not involve the routine discharge of material onto the ground or above or into the 
local groundwater table. Handling and usage of hazardous materials at DIII-D takes place mostly 
inside the buildings. Some bulk oil, 55-gaIlon drums, and gas cylinders are handled or stored 
outside. For liquid storage, secondary containment is either provided or planned and procedures 
and controls would be followed to prevent leakage/spillage to the ground. Therefore, surface 
runoff during rainstorms is not expected to contain hazardous materials and drainage from the site 
to the Torrey Pines State Reserve and the Los Penasquitos Lagoon should not adversely affect 
these flood plains and wetlands. 

Liquid effluents which would result from the DIII-D program would consist mainly of sanitary 
waste water and industrial waste water which would both be discharged to sewer in compliance 
with the GA Industrial User Discharge Permit from the City of San Diego. 
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Waste Management Impacts: 

A small increase in the generated quantity of mixed waste (oil contaminated with tritium) could be 
experienced during the proposed action, compared to previous operation. The vacuum pump oft* 
contaminated with tritium poses a negligible radiation hazard, but is a mixed waste to be stored at 
the permitted wasteyard at GA prior to shipping it offsite. The receiving site is fully approved and 
qualified to accept and dispose of the low-level mixed waste and the quantity of waste received 
from DIII-D would be a tiny fraction of the total capacity. 

Amounts of low level radioactive solid waste, generated from contaminated gloves, wipes, or 
clothes, are expected to be small. Activated material removed from the machine (an event expected 
to occur less than once a year) would be controlled and handled as radioactive waste. All 
radioactive waste will be handled and disposed of in accordance with the applicable California and 
federal regulations. 

All hazardous wastes from the DIH-D program would be part of the ongoing waste streams within 
the existing company waste management program and permits. New construction or operations 
would have only minimal impacts on the amounts of waste generated or on the ongoing waste 
minimization programs. 

Impacts of Accidents: 

An analysis was conducted to identify potential accidents that could credibly occur during the 
proposed activities. One accident involved a small (less than 15 g) release of diborane from the 
turbo pump exhaust due to failure of the diborane safety system. This release would be far below 
the reportable (release) quantity (RQ), as defined in 40 CFR 355. Another accident analyzed 
involves vapor release due to spill or overheating of the degreaser solution (1,1,1-trichloroethane 
and alcohols) or the cyanide plating tank solution. Both engineered safety measures and 
administrative procedures would be in place to help prevent such accidents from occurring. In the 
event that these measures fail, an emergency response team would be present onsite to control and 
contain the consequences of an accident, prevent any further contamination, and decontaminate the 
site afterwards. These actions will mitigate potential accident consequences to low levels. 

Postulated failure of the filter system on the bead blaster could result in some release of boron 
carbide and nickel. Calculated amounts of release, based on expected operator response, were 
below amounts corresponding to OSHA Permissible Exposure Limits. 

Other accidents included fire and earthquake. A fire could cause release of stored hazardous 
material or generation of toxic products of combustion. All of these materials are now present on 
site and no significant increase in quantity would take place. Formation of a significant fire is and 
would be a low probability. 

Regarding seismic events, the frequency of large earthquakes beyond the facility's design to 
withstand ground acceleration is very low, considering activities of nearby faults such as Rose 
Canyon. 

Cumulative or Indirect Impacts: 

Potential cumulative or indirect impacts of the project on human health, traffic, noise and aesthetics 
were studied. In the area of human health, a negligible increase in background levels of air toxins 
or criteria pollutants would be incurred, and radiological exposures to persons offsite would be 
below 40 mrem/yr. This would increase radiological exposures only slightly above the mean dose 
of about 300 mrem/yr for San Diego residents. Cumulative traffic impacts also would be 
insignificant because employee and material transport trips around the facility would represent a 
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small fraction of the total number of trips accommodated by the area's streets (current traffic load is 
light). Aesthetics and noise would not be significantly impacted because the site is located in an 
industrial area of the city which is not predominantly visible from most off-site locations. 

In summary, no significant, cumulative or indirect impacts of the project have been identified. 
Amounts of hazardous waste and radioactive waste generated at DDH-D are expected to be small 
and similar to previous operations. 

DETERMINATION: 

Based on the analyses in the EA, the DOE has determined that the proposed action to modify the 
DIII-D Facilities and conduct new research operations does not constitute a major action 
significantly affecting the quality of the human environment within the meaning of the National 
Environmental Policy Act of 1969. Therefore, an Environmental Impact Statement is not required. 

lame's M. Turribr, Ph.D. 
Manager 

Oakland Operations Office 
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None of these options is preferred to the proposed action. 

Human health impacts are evaluated for use of hazardous chemicals and for radiation produced 
during the proposed operation of the DIII-D facility. Concentrations of chemicals released to the 
air would be 30 times less than those established by the State of California as being capable of 
causing toxic effects in humans. 

Radiation exposures of the DIH-D workers and the public are calculated to be below the 
allowable levels which are set by the Nuclear Regulatory Commission (NRC). Based on previous 
Din-D exposure records, less than 20 workers at the DIII-D facility would be expected to receive 
a measurable radiation exposure. This number corresponds to less than 10% of the approximately 
200 employee DIII-D workforce. The cumulative number of fatal cancer cases associated with 
the worker population is calculated to be 0.012 cases. The risk is distributed such that no 
individual worker would have more than a four in ten thousand chance of getting fatal cancer. 

A conservative estimate of the public population within 5,000 meters (3.1 miles) of the facility 
results in an approximate count of 146,000 people. Within this population the calculated 
cumulative number of cancer cases is 0.05. These numbers are based on the total number of 
people in each exposed population; therefore, because the worker population consists of fewer 
people, the number of cancer cases within the worker population is expected to be lower than the 
offsite population. The maximum individual offsite fatal cancer risk is a 50 in a million chance. 

Accident consequences are limited to onsite because I.) the amounts of hazardous chemicals are 
below regulatory Reportable Quantities (RQs) and 2.) radioactive materials are not in readily 
releasable form. Other impacts that were evaluated include air quality, waste management, 
traffic, soils, wildlife, and cumulative effects. These impacts are expected to be minimal and 
similar to those in the previous 15 years of DIII-D operation (as described in Section 4). 
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Figure 1-1: Photograph of the DIII-D Tokamak 
(the man cm the left indicates machine size) 
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2. PURPOSE AND NEED 

The purpose and need for the U.S. Department of Energy (DOE) action is to provide an 
advanced facility necessary for the increased understanding of magnetic fusion science and 
technology. The facility would have the flexibility of the preseat DIII-D facility, but would 
generate a plasma for longer periods of time and at higher temperatures than in the present Dffl-
D facility. The research must be conducted at a level which meets the requirements of the 
National Energy Strategy calling for the development of magnetic fusion as an energy option and 
the future operation of an electrical demonstration plant. In its current configuration, the DIII-D 
facility is unable to support the level of research required to meet the requirements. 
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3. DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

3.1 Proposed Action 

3.1.1 Synopsis 

The proposed action would make modifications to the U.S. Department of Energy DIII-D 
magnetic fusion facility operated by General Atomics. These modifications would allow future 
experiments to be carried out similar to those conducted over the past 15 years, however, higher 
plasma temperatures and longer durations can be reached than for the present experiments. 

The proposed action would modify the interior of the vacuum vessel (referred to as a divertor 
upgrade), increase the radio frequency heating power from 6 to 8 MW, increase the microwave 
heating power from 2 to 10 MW and increase the duration of experiments from 5 to 10 seconds 
with the addition of new power supplies. These changes are all within, or adjacent to, Building 

Figure 3-1 shows the project location of the proposed action in relation to San Diego County. A 
map of the GA property and surrounding community is shown in Figure 3-2. The DIH-D 
Tokamak facility is located on the GA site within the City of San Diego. The land that the site 
occupies is leased by GA. Figure 3-3 shows a layout of the buildings on the GA site, access 
roads to the property, and the natural open space surrounding the site. The proposed changes to 
the facility would take place in the DUI-D Tokamak facility (Building 34) located east of Tower 
Road and south of Dunhill Street within the property boundaries. Figure 3-4 shows an aerial 
photograph of the facility. Access to the facility is from Tower Road. Direct line-of-site to the 
facility is generally masked by the surrounding hills on the west, southwest, south, and southeast 
boundaries. The proposed modifications to the facility are highlighted in Figure 3-5. 

3.1.2 Proposed Modifications 

Vacuum Vessel Modification 

The vacuum vessel would be modified by adding 4 water-cooled support panels and 3 new 
vacuum cryopumps. 

Plasma Heating Systems 

The power of the radio frequency systems and microwave systems would be increased in order 
to heat the plasma to higher temperatures. 

1. The radio frequency heating system, currently at 6 MW power, would be increased to 
8 MW power. The frequency range of this system would be 30 to 120 MHz. 

2. The microwave heating system, currently at 2 MW power, would be increased to 10 
MW power. The frequency of this system would be 110 GHz. 

The proposed action would modify the DIH.-D building (Building 34) in order to house the new 
plasma heating systems. The proposed action would expand the main tokamak building floor 
space by 3,100 ft2 (290 m 2), a 5% increase. 

Electrical Utility Systems 

In order to support the modifications proposed plasma heating systems and to enable the 
experiments to be carried out for 10 seconds (rather man 5 seconds), the existing electrical utility 
systems would be augmented. 
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The power would be derived from an existing 138 kV utility line from San Diego Gas and 
Electric (SDG&E) to the DID-D site. It is proposed to add a transformer to increase die power 
rating from 61 to 115 MVA. 

Water ("noting System 

The water cooling system also would be upgraded from 15 to 19 MW to provide additional 
cooling for die new tokamak systems. 

Figure 3-1: Project Site in Relation to San Diego County 
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Figure 3-2: Site Location and Surrounding Uses 
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Figure 3-3: Map of the GA Site Showing Buildings and Access Roads 
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Figure 3-4: Aerial Photograph of the DIII-D Facility 
(scale 1 inch a 180 ft « 55 m) 
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Figure 3-5: Outline of DIII-D Facility including Proposed Building Extension 
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3.2 Alternatives to the Proposed Action 

3.2.1 Discontinue me Research 

This alternative would terminate current DEI-D research activities and proceed immediately to 
decommissioning and site restoration of die current DIII-D facility at GA, San Diego. Due to 
budgetary pressures, fusion research is either being eliminated at other DOE fusion facilities in 
the country or else diverse research activities are being consolidated. By terminating research at 
the San Diego site, DOE fusion research would lose the unique capabilities of the DIII-D 
Tokamak (flexible plasma shaping, auxiliary heating source variety, and interior wall 
configuration and composition which enable DIH-D to fully explore advanced tokamak 
operating modes). This alternative was removed from further consideration because of the need 
to continue fusion research, specifically at the DIII-D facility. 

3.2.2 No Action Alternative 

The no action alternative would be to continue the ongoing research activity at the current 
baseline level without implementing the proposed modifications. The DOE Fusion Energy 
Advisory Committee determined that die proposed research is vital for the advancement of the 
national and international magnetic fusion research program. The DUI-D facility is unique in its 
abilities to perform me required research activities and fully investigate the new advanced 
tokamak operating modes if upgraded. No alternative site exists. Due to the need to conduct new 
magnetic fusion research, this alternative was removed from further consideration. 

3.2.3 Conduct Research at Odier Facilities 

Conducting the proposed research at other facilities in the U.S. or abroad has been considered. 
However, as addressed in the alternative of discontinuing the research (Section 3.2.1), increasing 
numbers of fusion facilities are either closing or limiting their capabilities. The DIII-D facility 
has been rated with high national priority due to its unique capabilities to carry out die proposed 
research. Currendy, no other facility exists diat is capable of conducting die proposed research. 

3.2.4 Relocate the Research to Anodier Site 

This alternative action would be to relocate die entire DIH-D facility to anomer site. Many sites 
do not have die required power or infrastructure mat are available in San Diego. The current 
facility is approximately a half city block in size (462,000 ft2 or 43,000 m2) merefore, relocation 
would be a major undertaking. The present buildings are uniquely constructed for the DIH-D 
tokamak and its auxiliary equipment Two large motor generator sets (525 MVA and 280 MVA) 
and a dedicated 138 kV high voltage transmission line are on site. 
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4. DESCRIPTION OF HUMAN HEALTH HAZARDS AND AFFECTED 
ENVIRONMENT 

4.1 Human Health Hazards 

4.1.1 DIII-D Tokamak Radiation 

GA and DIII-D management are committed to keeping the radiation exposures to workers and 
the general public within the applicable regulatory limits and as low as reasonably achievable to 
carry out the research program. A specific DIII-D As Low As Reasonably Achievable (ALARA) 
Program Plan has been developed and implemented. The site boundary dose limit is 40 mrem/yr 
and the occupational worker limit is 1,600 mrem/yr. Both limits are well below the regulatory 
limits of 100 mrem/yr and 5,000 mrem/yr respectively. 

There are several sources of radiation intrinsically associated with the operation of the DIH-D 
device. Whenever it is operated, the device is capable of producing X-rays. When deuterium gas 
is used in the plasma or in the neutral beam injectors, neutrons are produced via deuterium-
deuterium (D-D) fusion reactions. D-D reactions have a second branch of reactions producing 
protons and tritium. DDD1-D would continue to operate with the neutron radiation shield in place 
to keep the facility and site boundary dose level well below the regulatory limits mentioned in 
the preceding paragraph. 

In addition to the direct radiation from plasma operation, gamma rays from neutron interaction 
and material activation by neutrons is anomer potential source of radiation. This results in the 
need to protect workers in the tokamak area when the tokamak is not operating. 

Other auxiliary equipment, i.e. diagnostic machines, radio frequency (rf) and neutral beam power 
systems, are capable of generating X-rays. Radioactive sources are used for calibration and 
testing of equipment; diagnostic equipment may have a small amount of radioactive source 
installed inside. 

Amounts of low level radioactive solid waste, generated from contaminated gloves, wipes, or 
clothes, are expected to be less than 100 kg/year. Volumes of liquid mixed waste (vacuum pump 
oil contaminated with tritium) are expected to be less than three 55-gallon drums per year. The 
mixed waste would be managed by the Resource Conservation Recovery Act (RCRA) permitted 
facility on the GA site. Activated material removed from the machine (an event expected to 
occur less than once a year) would be controlled and handled as radioactive waste. All 
radioactive waste will be handled and disposed of in accordance with the applicable regulations 
listed in Table C-l of Appendix C. 

D1H-D worker exposures would be controlled by periodic monitoring of worker film badges and 
by health physics surveys. Previously, the maximum worker exposure was less than 150 mrem/yr 
and me total collective worker exposure was less than 900 person-mrem/yr. Due to upgraded 
plasma operation conditions, these numbers are expected to increase by a factor of 6.6. 
Maximum worker exposure is expected to increase to 1,000 mrem/yr, well below the state and 
federal radiation guidelines of 5,000 mrem/yr for individual worker exposures. The collective 
worker exposure is expected to increase to 6,000 person-mrem/yr. 

Based on the health physics survey data, the average site boundary dose (at the fence line 
location nearest to the DEH-D facility, 70 meters (230 ft)) was 6.05 mrem/yr during previous 
DITJ-D operation. The nearest neighboring office building is over 100 meters (328 ft) away from 
the facility, resulting in a maximum annual dose less than 3 mrem/yr. Considering the population 
distribution around the facility (Section 4.2.3), the total population exposure, up to a distance of 
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5,000 meters (3.1 miles) from the DIH-D facility, was less than 2,900 person-mrem per year. 
These values are expected to increase by a factor Of 6.6 during the proposed action; therefore, die 
maximum site boundary dose is expected to be 40 mrem/yr, which is lower than the state and 
federal allowable level of 100 mrem/yr for unrestricted areas. The total or cumulative population 
exposure, distributed amongst the approximately 146,000 people within 5,000 meters (3.1 miles) 
of the facility, is expected to increase to 19,000 person-mrem/yr (19 person-rem per year). 

4.1.2 Background Radiation and Doses 

The public is continuously exposed to radiation from natural resources; primarily from cosmic 
radiation; external radiation from natural radioactive materials in the earth; and internal radiation 
from natural radioactive materials taken into the body via air, water, and food. Additionally, the 
public receives radiation exposures from medical X-rays, nuclear medicine procedures, and 
consumer products. On average, a member of the public in the United States receives 
approximately 300 mrem/yr from natural sources of radiation; approximately 50 mrem/yr from 
medical procedures; and approximately 10 mrem/yr from consumer products, for a total of 360 
mrem/yr (NCRP, 1987). In San Diego, at elevation near sea level, the background radiation from 
natural sources is about 300 mrem/yr. The increased radiation exposure that would result from 
the proposed action relative to this background radiation level is described in Section 5.1.10. 

4.1.3 Electromagnetic Effects 

Magnetic Fields 

Magnetic fields are produced during the operation of the DIII-D Tokamak. During current 
operations, the strongest confining field is contained inside the DIII-D vessel and machine hall, 
which is off-limits during operations. The field strength outside the machine hall (areas 
accessible to other GA employees) varies with time during the experiments, yet does not exceed 
45 gauss (well below the 1994 ACGIH TLV of 600 gauss). 

Microwaves/rf Power 

Several radio frequency (rf) and microwave power sources exist at the DIH-D facility. The radio 
frequency system produces up to 6 MW of power in the frequency range 30 to 120 MHz. This 
system would be upgraded to 8 MW in the proposed action. The current microwave system 
available at DIII-D is 2 MW of power at 110 GHz and would be increased to 10 MW in the 
proposed action. Also rf power in the watt-range is used in some diagnostic instruments. All rf 
power sources are operated under GA Hazardous Work Authorization (HWA) No. 490. Per this 
HWA, the source and transmission line are shielded and the leakage rate is monitored 
periodically and is not to exceed 1.0 mW/cm2 for both current operations and the proposed 
action. 

4.1.4 Use of Hazardous Materials 

The following paragraphs describe the hazardous materials and the activities involving 
hazardous materials which are part of the DUI-D program and which hold the potential for 
impacts on human health. Because an environmental assessment was not prepared previously, 
there is no documentation regarding the potential hazards to human health for the current 
activities at the DIH-D facility. Therefore, this section addresses total hazards of the new 
operations rather than just hazards due to the change in operations. 
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Harardous Chemicals / Cryogenics / Gasz* 

The chemicals at the DID-D facility (Appendix B, Table B-1) are used for machine parts and 
equipment cleaning and maintenance, as well as routine operations. All 55-galkm (208 liter) 
drums of solvents have secondary containments. Cleaning solvents are dispensed from 55-gallon 
drums into smaller containers (i.e., pint or quart or liter) for use inside the facility. Hazardous 
waste solvent generated and disposed of amounts to approximately 4 to 6 (55-gallon) drums a 
year, and around 100 (55-gallon) drums per year of waste oil for offsite recycling. The 
hazardous chemicals considered in this section include those covered under the RCRA definition 
for hazardous waste (reactive, corrosive, ignitable and toxic) as well as asphyxiants (purge 
gases), cryogenics, compressed gas, and California hazardous wastes (such as oils). Usage and/or 
storage amounts of these substances are given in Appendix B, Table B-2. 

Activities that use the hazardous chemicals and the storage/disposal arrangements for the 
chemicals are described in the following paragraphs. 

Silver Plating Operation 

An electro-plater, a standard and common industrial process, is used to silver plate copper and 
stainless steel components for the DDI-D system. The chemicals used in the plater solution are 
listed in Appendix B, Table B-3. Potassium and silver cyanides are the key toxic chemicals. 
Solutions are reused many times and eventually disposed of as hazardous waste. No 
modifications to the chemical use or inventory or to the operating procedures are proposed for 
the electro-plater in the proposed action. 

Vapor Decreasing Operation 

Vapor degreasing is carried out in standard open top degreasing units. At the current DIII-D 
facility, two vapor degreasers run every other month for a week per run, for a total yearly usage 
of 650 liters Blaco-Solv 413. Used solvent is properly disposed of as hazardous waste. The larger 
vapor degreaser is operated in accordance with a "Permit to Operate" issued by the County of 
San Diego, Air Pollution Control District. The smaller unit is exempt from permit requirements. 
Both units are commercially available and use a common industrial process. No modifications 
are proposed for the vapor degreaser with regard to the inventory or the operating procedures. 

Boronization of DIII-D 

The purpose of the diborane gas system is to deliver a mixture of diborane, methane and helium 
(or deuterium) gas to the DIH-D vacuum vessel where it is decomposed on the vessel walls using 
a glow discharge. The diborane concentration used may be 10-70% with most of the balance gas 
being either helium or deuterium. A dun film (0.0001 mm thick) is deposited on the walls 
consisting of boron, carbon, and hydrogen. Any gas which is not deposited on the vessel walls is 
exhausted in the turbo pump exhaust. Amounts of gas exhausted to air are too low to require an 
air permit. The proposed action will not lead to an increase in the operation of tius system. 

Helium and methane do not require special handling procedures other than what has already been 
implemented as described in Appendix A. Diborane is an acutely hazardous material (AHM) 
and special precautions are taken to handle this gas. Diborane handling and use procedures, in 
the form of a Hazardous Work Authorization (HWA), are in place. Cylinders are stored in a 
vented cabinet and safety features (monitor, flow orifice, shutoff valve) have been implemented 
in the diborane system. Individual cylinders selected for the DIII-D boronization process contain 
approximately 0.11 kg of diborane. Total inventory kept on site is less than 0.5 kg of diborane, or 
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below the regulatory reportable quantity (40 CFR 355 lists diborane with a reportable quantity of 
0.5 kg and threshold planning quantity of 45 kg). 

HI VAC $65-100 Pegassjfier (Trailer Mounted). 
A trailer mounted HI VAC 865-100 Degassifier is currently used at DIII-D to remove 
particulates, gases and vapors contaminating the waste oil. The complete process used at the 
DHI-D facility is explained in Table A-1. Oil processing is done two to four times a year, (in 
3,000 gallon or 11,500 liter amounts) and once a year to process about 12,000 gallons (45,000 
liters) of oil. Gas emissions to air are too low to require an air permit. No modifications to the 
degassifier process or the use of hazardous materials are proposed. 

Grit Blast Cleaning of DIII-D Graphite Tiles 

Approximately once a year (or longer), the graphite tiles which line the interior of the vacuum 
chamber would need to be cleaned. The cleaning would generate grit containing some impurity 
metals such as nickel and chromium. This hazardous waste would be trapped by redundant 
emission controls and disposed of as hazardous waste (Section 5.1.8). The amount of such waste 
generated during the proposed action is expected to increase by a factor of no more than two (to 
a total quantity of 180 pounds per year). 

Bulk Oil/Transformers 

DUI-D maintains transformers and oil tanks used to support the fusion research. There are a total 
of 30 units that are comprised of transformers, rectifiers, oil circuit breakers, power supplies, 
gyrotron tanks and oil cooled resistors. Ten of these such units are located inside Building 34 
with the remaining units located outside. Included in the transformer count are conventional 
electrical transformers; four of which are not in use and sit on blacktop, marked as spares. The 
other units sit on concrete pads at various locations in the DIII-D yard (see Table B-4 in 
Appendix B). Secondary containment is provided around units containing bulk oil. 

There are a total of 97,525 gallons (369,318 liters) of SHELL DIALA-AX Oil contained in these 
30 units. After use, the oil is not a federal RCRA hazardous waste, but is considered as a 
hazardous waste in California under 22 CCR 66261.126, and is disposed of in accordance with 
this regulation. The proposed action would increase the number of electrical transformers by 
two, for a total of 32 units, as well as increase the quantity of oil stored by an additional 5,200 
gallons (19,682 liters),resulting in a total of 102,725 gallons (389,000 liters) of bulk oil. 
Disposal would continue to be performed in accordance with 22 CCR 66261.126. 

PCBs 

There are presently no PCB transformers or capacitors on the DEQ-D site. 

Beryllium 

Several diagnostics on the DEQ-D machine would make use of beryllium windows and filters. 
These windows and filters are parts of assemblies which would be obtained from vendors. After 
use of the components, they would be returned to the vendor or disposed of at a registered 
disposal site. 
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Sodiwn^ithiwrt 
The goals of the lithium beam program on DIII-D include the development of a diagnostic 
system to examine fluctuations and turbulence in the edge of DDl-D plasmas, using imaging and 
analysts of fluorescence emitted by a neutral lithium beam. 

In order to run the neutral beam accelerator, the DIII-D project uses a glass-like lithium ioa 
emitter and passes the accelerated ions through a sodium vapor cell. The current amount of 
sodium used in the vapor cell is 5 gm, while the mass of the lithium emitter is 3 to 4 hundredths 
of a gram. The amount of sodium held in the lab is 500 gm and is kept in a chemical storage 
locker in one of the storage trailers. As the system is operated, or when it is cleaned out, the 
sodium is converted into sodium hydroxide under an ethanol bath, resulting in about a half gallon 
(1.9 liters) of alcohol mixture every few montfis, for a yearly waste stream not exceeding 2 
gallons (7.6 liters) of mixture. With the proposed action, this diagnostic system would be used 
twice as often compared to current operations, resulting in an expected waste stream less than 4 
gallons (15.2 liters) per year. This mixture would be sent to a registered disposal site. 

The other "waste streams" generated by this diagnostic include the used pump oils from the 
vacuum system, which are collected when the pumps are serviced, as well as the exhausted gas 
from the pumps themselves, which is passed through an oil mist condenser and collected by the 
exhaust vacuum manifold under the machine. 

4.2 Affected Environment 

An environmental impact report (EIR, 1988) has recently been prepared to support permits 
required for the expansion of the scientific research and development park that surrounds part of 
the GA site. While this report has no bearing on the proposed modifications to DOI-D, it is used 
in this section as a source of information to describe the environment affected by the proposed 
DDI-D modifications. This report has been accepted by the Planning Department of the City of 
San Diego. Additional information was obtained from an environmental issues report being 
prepared in support of Resource Conservation Recovery Act (RCRA) permits for a GA mixed 
waste storage facility near the DHI-D site. 

GA occupies two roughly 60-acre contiguous sites approximately 13 miles (21 km) north of 
downtown San Diego, California, just southwest of the convergence of Interstates 5 and 805, and 
approximately one mile (1.6 km) east of the Pacific Ocean. The two sites are referred to as the 
main site and the Sorrento Valley site including the DIII-D facility, and they combine to form 
the GA site. The location of the DIII-D site in relation to San Diego County is shown in Figure 
3-1. 

4.2.1 Site Location 

Site topography is typical of coastal San Diego County, with bluffs and mesas interspersed with 
cliffs and ravines. The topography of the site is characterized by steeply sloping canyons and 
relatively level mesa areas. Land uses surrounding the study area include existing scientific 
research and development parks to the north and the east across Interstate 5, undeveloped land 
associated with the open space areas of Torrey Pines State Park, research and development parks 
and a hospital to the west and the University of California at San Diego campus to the south. The 
DEff-D facility is situated in a steep canyon below the mesa comprising GA's main site. Figure 
3-4 shows an aerial photograph of the DIII-D site. 
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4.2.2 Cultural and Historical Resources 

No archeoiogical or cultural resources have been found in surveys of the GA site. (EIR, 1988). 
Contact with the local Historical Society and the State Historical Preservation Officer (SHPO) 
indicates no historical, archaeological or cultural properties under consideration on or near Dlfl-
Dsite. 

4.2.3 Population and Land Use 

Land uses surrounding the GA site include scientific research and development parks to the north 
and to the east across Interstate 5 (1-5), undeveloped land associated with Torrey Pines State 
Park, research and development parks and a hospital to the west and the University of California 
at San Diego to the south. The site is located widiin die Torrey Pines Mesa area and is currently 
zoned SR (Scientific Research) by the City of San Diego (City of San Diego, 1986, 1987). The 
University Community Plan designates open space and scientific research land uses for the site. 
As Figure 3-3 indicates, natural open space is shown for the canyon along Tower Road and the 
slopes adjacent to 1-5. 

Surrounding land uses are shown graphically in Figure 3-2. The present population within a one 
kilometer radius of the DIII-D site is primarily of an industrial makeup, with an estimated 
daytime total of up to 1700 (about 200 are GA employees, including but not limited to the DUI-
D personnel). The immediate vicinity of the Flintkote Avenue facilities is zoned for industrial 
activity. Interstate Highway 5 is located about 0.8 km (1/2 mile) to the east of the site. 

Currently, the total daytime population within a 5 km (3.1 mile) radius has been estimated to be 
near 146,000 through the use of the 1990 census tract data (Source Point, 1991). The locations 
and populations of nearby communities and businesses are listed in Table 4-1. 

TABLE 4-1 
Distance/Population of Surrounding Communities 

Area Distance & Direction Population 
University Subre»on Immediate Vicinity 42,725 
Kearny Mesa Subregion 12.8 km (6 miles) SSW 137,165 
Coastal (La Jolla) Subregion 8 km (5 miles) WSW 74,167 
Del Mar-Mira Mesa Subregion 8 km (5 miles) NNE 97,157 
Miramar Subregion 8 km (Smiles)East 3,089 
Nearby Businesses (0-1 km) 
Sorrento Valley Site (GA) 0.0-0.5 km 200 
Sorrento Valley Businesses 0.25- 1.0km 1500 
Nearby Businesses (1-2 km) 
Main Site (GA) t.0- IS km 1500 
John J. Hopkins Dr. Businesses 15km 2500 
Green Hospital 1.8 km 2650 
Day Care Center 1.75 km 200 
Torrey Pines Rd. Businesses 1.8 -2.0 km 1250 
Sorrento Valky Businesses 1.0-2.0 km 5000 
Nearby Businesses (2-5 km) 
UCSD 2.5-4.5 km 17,000 
Scripp's Memorial Hospital 2.5 km 4,000 
Thornton Hospital 3.5 km 4,000 
Veteran's Admin. Hospital 45 km 4,000 
Campus Drive Businesses 2.5 - 35 km 3,000 

I Sorrento Valley Businesses 2.0-35 km 3,000 

4-6 



DOE-EA-107* 

Due to terrain, zoning and current land use, most future residential development will occur 
beyond a 3 km (1.9 mile) radius from die site. 

No fresh water recreation areas are known to exist within the local hydrological area, nor is there 
any appreciable agricultural activity. Los Penasquitos Creek flows into an area called Sorrento 
Slough which is part of Torrey Pines State Park and near to the site, (about one mile or 1.6 km in 
distance). The slough is a game refuge and an area of tidal mud flats. All plants and animals in 
the area are protected and essentially no human use is made of the area (EIR, 1988). 

Immediately surrounding the GA site are open areas and other industrial buildings. In the area 
further from the DIII-D project site there are general population, and potentially sensitive human 
receptors. The potentially sensitive human populations nearby are in-patients at nearby acute 
care hospitals and children at a day care center along John Hopkin's Drive. There are also two 
wildlife reserves, Torrey Pines State Reserve and Los Penasquitos Lagoon (EIR, 1988). 

4.2.4 Geology and Seismiciry 

Underlying Soil 

The geology of the GA site is that of the coastal plains. The rock outcroppings in this area are a 
prism of sedimentary rocks overlaid upon crystalline rocks which make up the Peninsular Range 
in central and eastern San Diego County. In the DDI-D site area, the sedimentary rocks are up to 
1000 ft (300 m) thick. They consist of extremely well-cemented sandstones and shales, and 
firmly indurated siltstones. The sand blanket varies in thickness, with some of the region covered 
by marine terrace deposits up to 30 ft (9 m) in depth. A geological map of the portion of San 
Diego County surrounding the GA site, including the DDI-D facility, has been obtained 
(California Division of Mines and Geology, 1975). 

The DUI- D facility is located at an elevation of between 50 and 75 ft (15 and 23 m) above sea 
level upon an extension of the Torrey Pines Mesa. 

geismicity 

San Diego County has been considered one of the more moderate seismic risk regions in 
Southern California. The historical pattern of seismic activity has generally been characterized as 
a broad scattering of small-magnitude earthquakes, whereas the surrounding regions are 
characterized by a high rate of seismicity with many moderate-to large-magnitude earthquakes. 

Current information indicates the Rose Canyon, Coronado Bank, San Diego Trough, La Nacion, 
and Elsinore fault zones are capable of generating strong ground motion in the San Diego area. A 
seismic hazard evaluation of the San Diego Metropolitan Region (Berger & Schug, 1991) 
identified maximum magnitudes for earthquakes on these faults as 7.0, 7.5, 6.3, and 7.5 
respectively. Passing approximately 3 miles (5 km) west of the GA site, the Rose Canyon fault is 
the nearest active fault Recent excavations (Lindwall et. al., 1990) showed definite evidence of 
Halocene (within the last 10,000 years) activity. It is clear from this report that San Diego has 
experienced major earthquakes in die recent geologic past. 

4.2.5 Climate and Air Quality 

Climatology * 

The Torrey Pines Mesa and Sorrento Valley, as with most of San Diego County's coastal areas, 
has a semi-arid Mediterranean climate characterized by hot, dry summers and mild, wet winters. 
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The mean annual temperature in the project vicinity is 61° F, with summer high temperatures in 
the low-90s and winter lows in the mid-30s (EIR, 1588). 

The dominating meteorological feature affecting the region is the Pacific High Pressure Zone, a 
semipermanent high pressure cell located over the Pacific Ocean. This high pressure cell 
maintains clear skies for much of the year, drives the prevailing westerly to northwesterly winds, 
and creates two types of temperature inversions (reversals of the normal decrease of temperature 
with height) that act to degrade local air quality. 

T^cal Winds and Dispersion Data 

The prevailing wind direction is westerly, although easterly winds are almost as common during 
the winter months. During the day, die westerly winds developing from the Pacific high-pressure 
system are reinforced by the sea-land breeze caused by the Pacific Ocean resulting in stronger 
average wind velocities [10 to 15 km/h (6 to 9 mph)J than from the easterly land breeze [1.6 to 
11.6 km/h (0.99 to 7.19 mph)]. The land breezes are most common during stable conditions (F 
and G categories) and dominate the flow toward the ocean during the night and early morning 
hours. The airflow in either direction is channeled effectively by topographical features. Strong 
winds are infrequent; the strongest recorded was 82 km/h (51 mph) from the southeast in 1944. 
Thus, the occurrence of severe winds is unlikely (Environmental Impact Appraisal, 1983), and 
is not expected to pose a hazard to the proposed modifications or to the continued research. 

Precipitation 

The average annual rainfall for the city of San Diego is 264 mm (10.4 in.), but relatively large 
variations in monthly and seasonal totals occur. The average monthly precipitation ranges from 
55 mm (2.15 in.) in February to 0.3 mm (0.01 in.) in July. Approximately 75% of the annual 
precipitation occurs from October through April. The maximum annual precipitation during the 
last 60 years was 633 mm (24.9 in.) occurring in 1941. (EIR, 1988) 

Tornadoes 

Tornadoes on the Pacific Coast are neither frequent nor severe. Small tornadoes and water spouts 
have been reported. In the one-degree square (117-i 18° long., 32-33° lat) containing San Diego 
and its vicinity, only five major tornadoes were reported between 1916 and 1994, and no deaths 
due to tornadoes had been reported in California up to 1994 (EIR, 1988). Therefore, such 
weather is not assumed to be a potential for the proposed action. 

Air Quality 

The study area is within the San Diego Air Basin (SDAB). The concentration of pollutants 
within the SDAB is measured at eight stations maintained by the County of San Diego Air 
Pollution Control District (APCD) and the California Air Resources Board (ARB). Air quality at 
a particular location is a function of the type and amount of pollutants being emitted into the air 
locally and throughout the basin and the dispersal rates of pollutants within the region. The air 
quality monitoring station nearest the project area is located in a school ground at Ninth and 
Stratford Court in the City of Del Mar (four miles norm of the site). Air quality measurements 
are expressed as the number of days on which air pollutant levels exceed state and federal clean 
air standards. The following information was obtained from the APCD. 

In 1993 at the APCD monitoring station in Del Mar, ozone exceeded the state standard on 19 
days and die federal standard on 3 days. This is characteristic of the entire SDAB. 
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The GA facility is located in the southwestern portion of the San Diego Interstate Air Quality 
Control Region. The Environmental Protection Agency (EPA) has designated this region as an 
attainment area for sulfur oxides and nitrogen oxides, indicating that die concentrations of these 
pollutants are below the federal air quality standards. The region was classified several years ago 
as a nonattainment area with respect to carbon monoxide, ozone, and small suspended particulate 
(PMio - size less man 10 microns (0.01 mm)). In recent years only ozone federal standards have 
been exceeded. 

In 1992 and 1993, the maximum 24-hour measured level of particulates less than 10 microns in 
size in the SDAB was found to exceed the state standard on several days. Annual average 
measured PMio tevds were marginal with state standards. However, neither the 24-hour nor die 
annual federal standard for PMio was exceeded. 

4.2.6 Ground Water and Hydrology 

Ground Water 

The DI1I-D site lies within the Los Penasquitos Creek drainage basin, which makes up part of the 
Los Penasquitos hydrographic subunit (Evenson, 1989) and has not been developed for water 
supply purposes. The ground water is considered marginal or inferior for irrigation purposes and 
unsuitable for drinking (EIR, 1988). 

Surface Water 

Surface drainage from the DUI-D site runs through the Soledad Valley into Los Penasquitos 
Creek, which flows to the northwest and empties into the Pacific Ocean. Water flows into die 
Soledad Valley only during occasional heavy rains. There is no direct discharge from the DDI-D 
site to Los Penasquitos Creek. The composition of any drainage from the site to the creek is not 
known. Generally, permanent surface waters in this area contain a heavy suspended solids load 
during winter rainfall periods. 

Surface water downstream from the DIII-D site cannot be used domestically because of its 
intermittent flow and dirty condition during periods following rainstorms or heavy runoffs. No 
significant recreational areas or agricultural activities exist within the local area due to these 
conditions as well (EIR, 1988). 

Water is supplied to the DIII-D facility by the San Diego Department of utilities. Wastewater 
from the site is discharged to the Point Loma treatment plant, within parameters and 
requirements of the San Diego Industrial Waste Discharge Permit 

Due to the nature of me DIII-D project, there will be no planned release to surface waters or 
flood plains, or wetlands. In event of an unplanned release, impacts would be mitigated through 
existing detention facilities. 

Flooding 

Floods do not represent a danger to the DIH-D site as it is situated approximately 50-350 ft (15-
107 m) above the valley floor and is not located widiin a 100-Year Flood Zone. 
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4.2.7 Vegetation and Wildlife 

The site and surrounding open space are a combination of disturbed/developed lands several 
eucalyptus groves and three distinct types of native or naturalized plant communities- coastal 
mixed chaparral, coastal sage scrub, and southern California grassland. 

In surveys of the area (EBR, 1988), several mammal, birds and reptile species were identified 
with the majority of these occurring in the brushland habitats (coastal sage scrub and coastal 
mixed chaparral). No species listed by the state or federal agencies as rare, threatened, or 
endangered were encountered. Raptures utilize the grassland and to a lesser extent the brushland 
habitats on the site for foraging. Raptures are protected in California and are considered sensitive 
due to the general trend of declining populations in many species and their importance in the 
ecological structure of biological communities. Two species observed in the brushland habitats 
around the site, black-tailed gnatcatcher (Polioptila melanura californica) and the orange-
throated whip tail (Cnemidophorus hyperythrus beldingi) appear to be experiencing declines in 
their populations in coastal San Diego County. The black-tailed gnatcatcher is a species of 
special concern and was previously listed on the California Department of Fish and Wildlife 
Service endangered species list (now removed). 

Terrestrial Ecological Issues 

Vegetation on undisturbed portions of the site, can be classified as coastal sage scrub with 
pockets of coastal grass lands. Such communities are common along the Pacific Coast of 
southern California and northern Mexico. The vegetation consists primarily of moderately dense 
broadleaf evergreen shrubs, rarely more than 1.5 meters (5 ft) tall. Dominant species include 
California buckwheat (Eriogonum fasciculatum), white sage (Salvia apiona), black sage (S. 
mellifera), and California sage (Artemesia California). 

The most important natural areas in the vicinity of the site are Torrey Pines Park, Torrey Pines 
State Reserve, and Los Penasquitos Lagoon and associated marsh, all located west and northwest 
of the site along the coast. In addition to providing relatively undisturbed refuge-like habitats, 
the park and reserve contain a rare sipecies of pine tree, the torrey pine (Pinus torreyana). This 
species is endemic to California, known to occur only in San Diego County and on Santa Rosa 
Island. This area provides habitat for several species of shorebirds and waterfowl, as well as 
two federally listed endangered species of birds, the light-footed clapper rail (Rallus hngirostris 
levipes) and the California least tern (Sterma albifrons brownf). These species have been 
declining because of human disturbance and water pollution that destroyed nesting and feeding 
habitats. The Belding's Savannah sparrow (Passerculus sandwichensis beldingi), listed by the 
state as endangered, is also associated with die pickleweed habitat of the lagoon. It, too, has been 
declining because of human developments affecting its habitat. None of these unique wildlife 
species have ever been observed on the site. 

Examination of the geographical distributions of the 15 federally listed endangered plant species 
in California indicates that two of these species occur in San Diego County. Salt marsh bird's 
beak (CordyUmthus maritimus maritimus) occurs in coastal salt marsh habitat from lower 
California to Oregon. San Diego pogogyne or San Diego mesa mint (Pogogyne abramsii), an 
endemic to California, occurs in beds of dried pools found on mesas from San Diego to Miramar. 
No such habitat is known to exist on me site. 

Aquatic Ecological Issues 

No information was located on biota in Los Penasquitos Creek. However, biota is assumed to be 
similar to that of other perennial streams in the vicinity because the creek does not receive direct 
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discharge from the site. Los Penasquitos Lagoon, designated by the California Department of 
Fish and Game as a wet-land area critical to maintaining wildlife resources, receives runoff from 
Soledad Valley, Carmel Valley, and Los Penasquitos Creek. The lagoon and associated marsh 
comprise a physically dynamic system that experiences extreme fluctuations in temperature, 
dissolved oxygen, and salinity. As a result of these fluctuations, the aquatic community consists 
primarily of tolerant species. 

The saltwater marsh and iagoon support a diverse fish fauna and a mussel fauna of about 20 
species. The Pacific little-neck cochral and common little-neck clam are the most common 
mussel species. A total of approximately 30 species of salt-marsh plants occurs in the Los 
Penasquitos Lagoon. The predominant vegetation in the marsh and lagoon is the pickleweed 
{Solicormia). Solicormia subterminalis occurs in the drier areas; Solicormia virginica, in the 
lower-lying areas. The pickleweed filters out most of the suspended material brought in by 
upstream drainage. 

4.2.8 Socioeconomics and Environmental Justice 

The socioeconomic environment of the GA facility consists of a well-established, diverse, 
middle-income community consisting of research institutions, a medium-sized university, light 
industry, tourism, and residences. The setting is attractive physically with the nearby California 
coastline, the Torrey Pines Park, and picturesque La Jolla. The road system is adequate with bom 
interstate highways and secondary roads. GA operations do not constitute a large percentage of 
the area's economy. As defined by the census data center, GA is situated in the center of the 
University Subregion in the North City Region of San Diego County. According to the 1990 
census, the total population of this region was 570,000 people, comprised of 77.6% White, 8.7% 
Hispanic, 2.7% Black, 0.5% American Indian, and 10.5% Asian/other(Source Point, 1991). The 
area is affluent and minorities are dispersed throughout the community. No environmental justice 
issues are present. 
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5. POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION AND 
ALTERNATIVES 

Previous operation of the DIII-D facility predates NEPA requirements for an environmental 
assessment. Comparison of changes in impacts for the proposed action relative to previous 
operation is of pertinence. However, showing environmental impacts of only the changes is not 
considered to be sufficient because there is no documentation of the environmental impacts of 
the previous operation. 

5.1 Proposed Action 

5.1.1 Human Health Impacts of Planned Activities 

Radiation 

As described in Section 4.1.1, the radiation hazards include X-rays, gamma and neutron 
radiation from the vacuum chamber when the device is operating. There is also a smaller hazard 
due to work with small amounts of activated material, parts from inside the vessel, or from 
tritium exposure due to working inside the DDR-D vessel when the device is not operating. A 
summary of the radiation-induced cancer risk calculations, described in detail in the following 
paragraphs, is shown below. 

Exposed Group Fatal Cancer Risk 

Workers 

- Maximum Individual Risk chance of 4 in ten thousand 
- Collective Work Force Risk 0.012 cases in the work force 

Public 

Maximum Individual Risk chance of 50 in a million 
Collective Population Risk 0.05 cases in the population 

The maximum DIII-D individual worker dose during previous operation has been less man 150 
mrem/yr and the total collective worker exposure has been less than 900 person-mrem/yr. During 
the new (proposed action) operations, the upgraded plasma operation conditions are expected to 
cause a higher radiation level by a factor of 6.6. A maximum individual worker exposure of 
about 1,000 mrem/yr is estimated for the new operations. This exposure would be below state 
and federal radiation exposure guidelines of 5,000 mrem/yr and would be well within the GA 
target ALARA level of 1,600 mrem/yr. Using a latent cancer risk factor (NAS, 1990) of 0.4 
chances in a million of contracting fatal cancer for each mrem that a single worker receives, the 
maximum exposed worker fatal cancer risk would be about 4 chances in a ten thousand due to a 
one-year exposure of 1,000 mrem. 

The collective worker exposure in the new proposed operations is expected to be less than 6,000 
person-mrem/yr (Section 4.1.1). Using a latent cancer risk factor of 0.4 chances in a million of 
fatal cancer per person-mrem (NAS, 1990), the number of predicted fatal cancer cases in the 
collective worker force would be 0.012 for five years of operation, (one chance in 80 that even 
one worker might get fatal cancer.) 
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As discussed in Section 4.1, the maximum radiation doses offsite to the public or to non-project 
workers at offsite locations would be maintained at or below an administrative limit of 40 
mrem/yr. This exposure is below the 100 mrem/yr limit imposed by the State of California and 
below the federal limit of 100 mrem/yr for unrestricted areas per 10 CFR 20.105. 

Based on previous Health Physics surveys, the maximum site boundary dose in the proposed 
operations is expected to be 40 mrem/yr which is below the 100 mrem/yr limit given above The 
nearest neighboring office buildings are over 100 meters (328 ft) away. At this distance the 
annual dose from the proposed DIII-D operations would be 19 mremtyr. Using a cancer'risk 
factor of 0.5 chances in a million for each person-mrem of exposure in the population (NAS 
1990 and ICRP, 1991), the maximum offsite individual fatal cancer risk would be 50 chances in 
a million for five years of exposure. To calculate the population exposure, the dose at the 
fencelme (at 70 m) was assumed to vary inversely with the square of the distance Aerial photos 
phone surveys of nearby businesses, 1990 census tract data, and other demographic data in 
Section 4.2.3 were used to obtain population data (residents, students, office workers) at various 
distances out to 5,000 meters (3.1 miles). Beyond 5,000 meters, the dose becomes less than 
thousandths of a mrem which is below the noise level of background doses (less than person to 
person variability in background). A population exposure of 19,000 person-mrem/yr was 
conservatively estimated. Using the public cancer risk factor given above, the expected number 
of fatal cancers in the exposed population of 146,000 people would be 0.05 cases for five years 
of operation. 

Electromagnetic Fields 

As described in Section 4.1.3, the potential for human exposure to electromagnetic fields (EMF) 
would increase in the new operations, compared to previous operations. However, the maximum 
EMF exposure rate to workers would not exceed 45 gauss from magnets, and 1.0 mW/cm2 due to 
exposure to microwaves. This exposure rate is in compliance with 1994 ACGIH TLVs for Sub-
Radio frequency Magnetic Fields (600 gauss) and for Radio frequency/microwave radiation (1 2 
mW/cm2), and with ANSI standard C95.1-1982 (1.0 mW/cm2). The calculated exposure rate 
pertains to the pulse duration of about 10 seconds. For ten years of operation, the cumulative 
exposure duration would be about 160 hours. 

Hazardous Chemicals 

Sources of emissions of hazardous chemicals due to proposed operations would include die 
following devices/operations: bead blaster (to clean tiles), emergency diesel generator, diesel 
storage tank, vapor degreasers, plating tank operations, fiberglass machining, and small use of 
solvents and other products with toxic ingredients (Section 4.1.4). 

Key chemical emissions would include: 
1. Dibor ane, defined as an acutely hazardous material (AHM) by the state of California 

(OES, 1989), used in the boronization process approximately bi-monthly. 
2. Cyanides, defined as AHMs in California (OES, 1989), used in the plating operations 

(about monthly). ^ 
3. 1,1,1-trichloroethane, used in benchtop solvent operations and vapor degreasing. 

Cancer impacts due to chemicals are not applicable because none of the chemicals used at the 
facility are carcinogens. Products of fuel combustion during monthly testing of die permitted 
diesel generator would include trace amounts of carcinogenic substances. 

Maximum diborane usage would be one cylinder (110 g) every six months. Maximum estimated 
annual emissions to atmosphere (66 g) are based on 90% decomposition efficiency of the glow 
discharge and taking no credit for diborane removal by the emission controls. For these 
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emissions, the potential for exceeding thresholds for chronic non-cancer health effects can be 
estimated using screening methods in the proposed South Coast Air Quality Management 
District Rule 1402 (SCAQMD, 1994), used in an advisory capacity in the San Diego APCD. 
Using these methods, the maximum annual average concentration at the nearest fenceline would 
be about one nanogram (a billionth of a gram) per cubic meter. This is orders of magnitude less 
than the NIOSH 8-hour occupational exposure limit of 0.0001 g/m3 for diborane. It is also over 
300 times below the estimated chronic toxicology threshold based on conservative safety factors 
(total of 420) applied to the occupational exposure limit to extrapolate to sensitive populations 
(CAPCOA, 1992). 

Cyanide emissions could occur during plating operations conducted approximately monthly. The 
total amount of cyanide (CN) that is used annually is 3.3 kg (7.4 lb), much of which is recovered 
or disposed of as hazardous waste upon annual recharging of the plating tank. This total includes 
the amounts from both potassium cyanide and potassium silver cyanide. In the tank solution, 
emissions would be in the form of hydrogen cyanide (HCN). Using SCAQMD Rule 1402 
screening methods, it is determined that if all the cyanide used were released to the atmosphere, 
the maximum concentration at the fenceline would be exactly 73 nanograms per cubic meter 
(SCAQMD, 1994). This would be just under a thousand times less than the public exposure 
threshold of 70,000 nanograms per cubic meter established by the State of California 
(CAPCOA, 1992) for chronic injury due to hydrogen cyanide. 

Emission of 1,1,1-trichloroethane could occur during vapor degreasing operations or during 
benchtop solvent use of this volatile organic compound. The amount that would be used in 
degreasing, but would not be reclaimed, would be 182 liters (48 gallons). Solvent usage would 
amount to 420 liters (110 gallons). Even if all of the 730 liters (192 gallons) evaporated into the 
air, the maximum annual concentration at the fenceline would be less than 0.00001 g/m3 , using 
the above mentioned SCAQMD screening methods. This is the 36 times less than me chronic 
exposure threshold of 0.00032 g/m3 established by California (CAPCOA, 1992) for 1,1,1-
trichloroethane. 

Worker exposures around the devices that use hazardous chemicals would be mitigated and 
maintained below OSHA's Permissible Exposure Limits (PELs) of occupational exposure by the 
design and safety features specific to each device (described in Section 4.1.4). For diborane, 
hydrogen cyanide, and 1,1,1-trichloroethane, worker exposures would be maintained below the 
OSHA PEL's of 0.0001 g/m3,0.0005 g/m3, and 1.9 g/m3 respectively. Air monitoring would be 
performed to verify that air concentrations are not above PELs where workers are present. 

Safety and administrative procedures, as summarized in Appendix A, would also be 
implemented to assure worker exposures below PELs. These procedures include Hazardous 
Work Authorization (HWA) review and approval of worker exposure to hazards such as toxicity, 
fire, asphyxiation, explosion, or high voltage. 

5.1.2 Air Quality Impacts 

Three devices at DHI-D have air permits issued by the San Diego County Air Pollution Control 
District (APCD); including a diesel-fired emergency generator, a large open-top vapor degreaser, 
and a fiberglass machining facility. Other devices present that do not require permits include a 
small vapor degreaser, a 3,000 gallon diesel tank (for fueling the emergency generator) and 
small, natural-gas fired boilers and water heaters. Devices which have permits and devices that 
do not need permits would be used in a similar manner in the proposed action as in previous 
operations. 

The facility's emissions in the previous operations have been evaluated, including the materials 
used and the quantities of the materials likely to be emitted. In the proposed action, emissions of 
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"criteria pollutants" such as NO*, SOx. CO and other common products of combustion processes 
would be limited to the times when the diesel generator is tested. Testing would occur for one 
hour each month, resulting in 12 hours of emissions per year. These emissions are not expected 
to exceed 47 pounds per year, and would comply with the pertinent federal regulation (40 CFR 
50) regarding National Ambient Air Quality Standards (NAAQS), and the state Ambient Air 
Quality Standards. 

Emissions of hazardous air pollutants regulated under the U.S. EPA NESHAPs (National 
Emission Standards for Hazardous Air Pollutants) program are not expected to exceed 0.2 
pounds per year. Regulated chemicals include benzene, 1,3 butadiene, arsenic, hexavalem 
chromium, and cadmium; however U.S. EPA has only developed emission standards for benzene 
and arsenic. Standards are under development for 1,3 butadiene, chromium and cadmium. 
Emissions of any fraction of benzene or arsenic during the periodic generator testing would be 
0.17 milligrams per cubic meter and 0.0018 milligrams per cubic meter respectively in the 
exhaust stack. Therefore, emissions would comply with the U.S. EPA standard (40 CFR. 61) 
without the need for Maximum Achievable Control Technology (MACT). Due to the fact that 
benzene and arsenic are more toxic than 1,3 butadiene, cadmium and chromium, NESHAPs are 
not expected to be exceeded when these standards are developed. 

5.1.3 Utilities, Services, and Energy Impacts 

As described in Section 3.1, only minor changes to the electrical utility hookups and equipment 
are needed to meet the power requirements of the new DIQ-D operation. One additional 
transformer would be included in the 138 kV substation; this transformer would not include any 
PCBs or other hazardous materials. Other upgrades would involve switchgear, resistors, 
varistors, snubbers, converters, and regulators. Implementing and testing these modifications 
may involve some high voltage hazards to electrical workers. These hazards would be closely 
controlled by Hazardous Work Authorization (HWA) and electrical safety procedures, including 
training and lockout/tagout procedures. 

5.1.4 Traffic, Circulation, Parking, and Noise impacts 

The primary project impacts to the environment due to transportation would occur when truck 
deliveries or shipments travel through the site neighborhood's surface streets. Transportation 
would be conducted in accordance with all applicable regulations or requirements of the EPA, 
DOT, NRC and state agencies. During such transport, hazardous chemicals would be fully and 
securely contained and radioactive materials would be packaged to prevent radiation external to 
me truck. Thus, the primary impacts would be potential accident risk and emissions/noise from 
the trucks themselves. 

The truck route into or away from the facility is west along Roselle Street from the 1-5 freeway, 
tlten along Dunhill to the GA entrance at DITI-D. This entire route is dirough an industrial area, 
except for a small shopping area near the freeway, and covers a distance of about V^mile (0.4 
km). Truck shipments of concern consist of: (1.) hazardous materials or products with hazardous 
ingredients used at DUI-D, (2.) hazardous waste mat is produced, and (3.) radioactive waste mat 
is produced. Due to the low volumeof waste produced and low amounts of hazardous materials 
used, the number of truck shipments is low. This number, based on a total of 105 waste drums 
per year, is estimated to be less than 20 movements per year (incoming and outgoing). Truck 
accident rates, based on national statistics for surface streets, are 2 crashes per million miles 
(FEMA, 1989). For 20 movements per year at l/4-Tm\e (0.4 km) each, this corresponds to an 
annual accident probability of 10 chances in a million. This probability is low enough that the 
accident can be classified as "very unlikely". 
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Hazardous waste leaving the facility is primarily transformer oil and is, therefore, transported to 
a recycle center. The transformer oil is transported by a contractor to a site in Los Angeles, 
California. The distance traveled is approximately 150 miles (240 km). Assuming a freeway 
accident rate of one crash per million miles traveled (FEMA, 1989), the chance of a freeway 
accident is approximately 3 chances in a thousand per year. 

Due to the low number of truck trips, and the short distance to the freeway, truck emissions and 
noise are expected to be minor impacts which are similar to those experienced during previous 
operations. 

During construction activities, such as the addition of floor space onto Building 34 (Section 3.1), 
noise would be generated by equipment such as power tools and concrete trucks. Workers would 
be outfitted with hearing protection devices, as needed. The closest offsite neighbors are 
businesses and offices across Dunhill Street, about 650 ft (200 m) to the north. Noise from the 
project would not adversely impact these neighbors. 

During the proposed action, short-term traffic effects would include employee trips, which occur 
under existing conditions, a small number of contractor trips as well as material receiving and 
waste removal. Traffic, circulation and parking effects are expected to be minor due to the small 
increase in trips and the short duration of this action and would not adversely impact the 
surrounding roadways. 

5.1.5 Geology, Soils, and Seismic ity Impacts 

Construction activities during the proposed action are not expected to involve major soil 
movements or digging. The current soil condition is expected to be uncontaminated. Procedures 
and design features (such as double containment of liquid storage containers) will be 
implemented to prevent soil contamination during the proposed action. Measures, such as 
watering down, tenting, etc., would be implemented to prevent dust or soil particles from 
becoming airborne. No particulate emissions from new DHI-D operations are projected. Soil 
does not appear to be a human exposure pathway. 

The proposed action would conform to current Uniform Building Codes (UBQ requirements. 
Seismicity considerations required by the UBC include designing for local ground shaking 
motions that could occur in a 475 year quake (seismic event frequency of once in 475 years), 
considering activity at Rose Canyon and other nearby faults. 

5.1.6 Wildlife and Threatened and Endangered Species 

New construction and other activities associated with the proposed action would occur within die 
fenced, restricted area of the DUI-D site, containing Building 34 and auxiliary structures and 
yard. No natural or open areas or wildlife habitat would be reduced or disturbed. Radiation doses 
at the site boundary are estimated (Section 5.1.1) to be below 40 mrem/yr, which are below 
doses that would be expected to affect wildlife over the duration of the project. 

5.1.7 Hydrology and Water Quality Impacts 

Groundwater 

The project does not involve the routine discharge of material above or into the local ground 
water table. Therefore, there are no groundwater impacts. 
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Flood Plains and Wetlands 

The site is above the 100 year flood plain and there are no wetlands on the DIII-D site. 

Water Quality 

Water at the GA site is purchased from the City of San Diego and is used for landscaping, 
cooling water, swimming pool make-up, and sanitary purposes. There are no contact process 
uses of water on the site and none anticipated for the DHI-D proposed effort. No drinking water 
supply wells are known to be in the area. The upper level aquifers are unsuitably brackish due to 
the proximity to the Pacific Ocean. 

The GA facility has an Industrial User Discharge Permit (Number 02-0059) from the City of San 
Diego Water Utilities Department, Industrial Waste Program. The main GA facility to be utilized 
in the DIII-D program has one discharge point. Sanitary waste water is added to the industrial 
waste water immediately before discharge into the city sewer. Liquid effluent which would result 
from the DIII-D program would consist mainly of sanitary waste water and cooling water which 
would both be discharged in compliance with the above stated sewerage system and permit. 

5.1.8 Waste Management Impacts 

In comparison with previous operations, an increase of less than a factor of two in the generated 
quantity of mixed waste to a total quantity of three 55-gallon drums per year (vacuum pump oil 
contaminated with tritium) could be experienced during the proposed action. This mixed waste 
would be stored at the RCRA-permitted wasteyard facility at GA prior to shipping it offsite 
(Hanford is the identified receiving area for the mixed waste at the present time). Sufficient room 
exists in this storage area to accommodate the mixed waste. The Hanford site near Richland, 
Washington is fully approved and qualified to accept and dispose of the low-level mixed waste 
and the quantity of waste received from DIII-D would be less than one percent of the total 
capacity. 

All hazardous wastes from the DITI-D program would be treated as a waste stream within the 
existing and ongoing company waste management program. All hazardous materials that would 
be used in the DIII-D program have been and would be compatible with the company waste 
management program. It is not anticipated that the DIH-D program would cause any 
perturbations to the management of waste at GA. 

5.1.9 Potential Accidents 

Radioactive materials which could be present during the proposed action include 1.) tritium 
contamination of vacuum pump oil, 2.) tritium adsorbed on die graphite tiles in the vacuum 
chamber, and 3.) activated metals. The tritium and activated metal radioactivity is not in a readily 
releasable form at normal ambient conditions. Therefore, a radioactivity release would require an 
external hazard, such as fire, involving the vacuum pump oil. The heat of the fire would elevate 
any tritium (or toxic gases) releases over the heads of nearby receptors, allowing it to disperse 
harmlessly. 

For the DIH-D program, an accident identification analysis was conducted similar to a "What 
If?" hazard identification study used for process safety management (AIChE, 1985). Potential 
accidents that were considered include: 

• Overheating of the vapor degreaser solution with excess 1,1,1- trichloroethane, CFC 
and alcohol vapor release. This is prevented by the design of the controls on the vapor 
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degreaser, as discussed in Section 4.1.4. The maximum amount of 1,1,1-
trichloroethane present would be several times less than the Reportable Quantity 
(RQ) of 454 kg. 

• Spill of the vapor degreaser solution with subsequent evaporation of the spilled 
Blaco-Solv 413. The evaporation would occur within the building on a concrete floor 
and would require worker evacuation and emergency response. The evaporation rate 
would be slow enough that people offsite would not be threatened and spill 
neutralization and cleanup would not need to be instantaneous. 

• Overheating of the plating tank solutions with excess hydrogen cyanide (HCN) fume 
release. The likelihood,of this accident is diminished by the procedural controls and 
air monitoring. In addition, the maximum amount of HCN present would be 3.3 kg, or 
27% less than the HCN Reportable Quantity (RQ) of 4.5 kg. 

• Fire caused by inadvertent ignition, or other causes described below, of hydraulic oil 
or diesel fuel. Such an event is considered feasible but not with high likelihood. Any 
toxic products of combustion would be elevated by the heat of the fire to disperse in 
air over the heads of people nearby. 

• A release of hazardous chemicals from their containers due to shaking motions or 
impacts during an earthquake. There is consideration of earthquakes in the design of 
DIII-D buildings, structure and systems. The seismic potential at nearby faults is 
described in Section 4.2.4. For the nearest faults, such as Rose Canyon, the frequency 
of large earthquakes beyond the facility's design basis is on the order of once in 
hundreds of years, so that this accident is unlikely to occur over the duration of the 
proposed action. 

• Drum or container spill/release due to a handling accident caused by human error or 
equipment failure. Such events have been known to occur at similar facilities and are 
mitigated by the accident prevention procedures described in Section A.1.5 and by 
emergency response plans also described in Section A.1.4. Spills are mainly a 
concern for worker safety rather than for offsite impacts. 

• Malfunction of the bead blaster. A presumed worst case scenario, in which particulate 
or radiological hazards could become airborne, would be the complete failure of the 
filtering system on the blaster unit. It is assumed the operator can recognize that a 
problem exists and shut down the machine within 30 seconds. Calculations were 
performed by GA (HWA 656) to provide estimates of the amount of nuisance dust 
(boron carbide), and toxic material (nickel), which may be released during a 30 
second shutdown period due to a worst case event. Estimated air concentrations for 
both the nuisance dust and toxic material (nickel) are below the PELs for boron 
carbide and nickel (10 mg/m3 and 0.05 mg/m3, respectively) at locations outside of 
the DIH-D building. 

Based on the maximum expected amount of tritium adsorbed by the tiles, the 
concentration of tritium on airborne particulates would be less than 2 x 10-7 Ci/m3 

outside of the DIQ-D building, corresponding to a cumulative release of 2 x 10^ 
curies of tritium. The calculated dose of 2 x 10* mrem at the site boundary is below 
the 10 CFR 20.105 limit of 500 mrem allowed by the NRC for unrestricted areas. 
Using a cancer risk factor of 0.5 chances of a fatality per million mrem, mis dose 
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corresponds to an individual cancer risk to a member of the public of one chance in a 
quadrillion (NAS, 1990 and ICRP, 1991). The total population dose and cancer risk 
is calculated to be orders of magnitude less than for normal operations. 

• Release of diborane from the turbo pump exhaust. The Dm-D boronization system 
contains a diborane safety system. A key function of the diborane safety system is to 
passivate any remaining diborane from the turbo pump exhaust before it can reach the 
atmosphere. Several safety features have been implemented in the design of the 
diborane system, such as an orifice in the gas cylinder valve to limit diborane flow in 
case of an accident, (for example, a break in the diborane gas line) so that the whole 
cylinder will not empty instantaneously. There is a dedicated, fixed diborane monitor 
with 4 monitoring points, and a pneumatic valve that automatically closes at the 
diborane cylinder stopping the diborane flow if the detectable diborane level exceeds 
100 parts per billion. In the worst-case release of the contents of a cylinder, the 
amount of diborane released would be 0.11 kg, nearly 5 times less than the RQ of 0.5 
kg-

The most potentially hazardous accident identified for environmental impact from the DIII-D 
facility would be a fire on the site, specifically, a fire involving the bulk storage of the diesel fuel 
or the transformer oil. The cause of such a fire could include earthquake, electrical arcing, 
lightening strike, human error, etc. There are no ignition sources within the facility adjacent to 
either me diesel fuel or the bulk oil storage; however, the facility utilizes high power electrical 
equipment with its inherent arcing potential. 

The potential impact of this worst case accident would be the release of some of the hazardous 
materials listed in Appendix B to the extent that the fire involves each of the areas containing 
the hazardous material. In addition, there could be some hazardous products of combustion, such 
as carbon monoxide. The likelihood of the fire involving the entire facility, except in the unlikely 
case of an airplane crash on the site, is extremely remote. GA maintains fire fighting equipment 
on site for quick response to any fire emergency. This is in addition to the fire fighting 
equipment of the City of San Diego which is responsible for all areas of the GA facility. 

For any emergency involving radioactive materials, GA would follow its NRC approved 
Radiological Contingency Plan (GA, 1994). The State of California Department of Health 
Services Radiology Health Branch has a copy of GA's Radiological Contingency Plan and 
expects GA to follow the plan just as does the NRC. The plan addresses classification and 
assessment of events, actions to take, safety equipment and facilities, notifications, reporting, etc. 
in detail. 

5.1.10 Cumulative or Indirect Impacts 

Human Health 

Radiological exposure of the "most exposed" member of the public due to the proposed activities 
is estimated to be below 19 mretn/yr. Likewise, an occupant of the nearby office building would 
receive less than 19 mrem for a full year. This dose would be less than a 7% increase over the 
natural background exposure levels and would be of short duration (5 to 10 years). Exposures 
due to releases of air toxics or criteria pollutants are estimated to be orders of magnitude below 
background exposure levels. 
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Traffic 

Employee and materials transport trips around the facility would represent a very small fraction 
of the total number of trips that could be accommodated by the streets in the area (current traffic 
load is light). 

Noises emanating from me proposed project would occur in an industrial area and would not be 
greater due to proposed action. 

Aesthetics 

Most proposed activities would be indoors and the site is not predominantly visible from most 
offsite locations. The DHI-D site is surrounded by hills and developed land. No vistas or views 
will be impaired or changed by the proposed project. 

5.2 Alternatives 

5.2. l Discontinue the Research 

Discontinuing the research would lead to no additional environmental impacts. It would, in fact, 
decrease environmental impacts but increase socioeconomic impacts due to the resulting 
personnel layoffs. The environmental impacts of decommissioning and dismantling DIII-D 
would be the subject of a separate NEPA document. This alternative would not meet the needs 
identified for DOE in the area of magnetic fusion research. In addition, this alternative would 
significantly limit the U.S. contribution to the international fusion effort. 

5.2.2 No Action Alternative 

The no action alternative would not produce any new potential environmental impacts; however, 
without the proposed modifications the DIII-D facility would be unable to meet the needs 
identified for DOE in the area of magnetic fusion research. This alternative would also 
significantly limit the U.S. contribution to the international fusion effort. 

5.2.3 Conduct Research at Other Facilities 

Conducting the proposed research at another facility would not cause any new environmental 
impacts at the DDI-D facility. However, there are currently no other facilities capable of 
conducting the proposed research. Constructing the needed facility at a new site would be 
costly, time consuming, and would cause environmental impacts due to construction activities, in 
addition to the impacts associated with the proposed action (Section 5.1). 
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6. PERSONS AND AGENCIES CONSULTED 

The following persons and regulatory agencies were consulted during preparation of this 
document: 

Aguron Pharmacuticals, Inc. 
California Department of Fish and Game 
Chuck Williams, San Diego Air Pollution Control District 
City of San Diego Zoning Department (Alex Alongi) 
Cytel 
(Local) historical Society 
Scripps Green Hospital 
(State) Liason Officer for Historic Preservation 
US Fish and Wildlife Service 
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APPENDIX A: DHl-D SAFETY PROCEDURES 

DHl-D operates according to written procedures which are described below. 

A.1 Facility Safety Systems 

A. 1.1 Radiological Safety 

Pursuant to the conditions of the federal and state special nuclear material and radioactive 
materials license permits held by GA, an active Health Physics group is maintained to assure that 
worker exposures are within limits specified by the US Nuclear Regulatory Commission in 10 
CFR 20.101 and by the State of California in Title 17. 

A. 1.2 DEtt-D Work Authorization Procedures 

The DIII-D Work Authorization procedures describe the activities that can result in radiation 
exposures, the dose exposure control level for the workers and for members of the general 
public, and the procedures and controls to ensure the control levels are not exceeded. The 
procedures include: radiological access control, radiation monitoring and radiation safety 
training, entering the machine area after an experimental run, removing material from the 
machine, entering and working in the machine vessel, machining activated material and release 
of material for unrestricted use. The Work Authorization (and amendments) is reviewed and 
approved by the following GA organizations: Health Physics, Nuclear Safety, Nuclear Material 
Accountability, Licensing, and when appropriate by Industrial Safety and Health and the 
Criticality Radiation Safety Committee. 

A. 1.3 Compliance with Regulations 

DIII-D operates according to the general requirement that the exposure of workers and the public 
to radiation be kept as low as reasonably achievable (ALARA). The DIH-D ALARA Program 
Plan documents the procedures for minimizing the radiation exposures from DDI-D operations 
and includes: Policy and Management Commitment, Organization and Responsibilities, 
Administrative Exposure Control Level, Radiological Goals, ALARA Training, Internal Audits, 
Optimization Cost/Benefit Methodology, Radiological Design Review, Radiological 
Work/Experiment Planning, and Records. 

The DIII-D Radiation Program Plan Summary summarizes the details of the radiation control 
program for DDI-D operations. In the spirit of ALARA, the DIII-D procedures define an 
administrative radiological exposure control level that limits the dose at the site perimeter to 40 
mrem in any year, 2 mrem in any hour. This administrative control limit is below regulatory 
limits. 

The DIII-D radiation safety procedures specify the training requirements for all GA employees, 
long term visitors, and sub-contractors. Health Physics performs annual audits to ensure 
compliance with the training requirements. 

A. 1.4 Emergency Preparedness/Response Plan 

General Atomics has established an emergency preparedness plan which sets forth the 
emergency management structure, the response procedures and personnel roles for any 
emergency that could occur at DIII-D or elsewhere on the GA site. The general emergency plan 
establishes a generic organization capable of effectively coping with the following emergency 
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situations and provides the necessary guidelines for those individuals responsible and/or directly 
concerned with controlling these situation: 

1. Fire 
2. Explosion 
3. Hazardous Material Release 
4. Utility Failure 
5. Structural Failure 
6. Bomb Threat 
7. Civil Disturbances 
8. Medical 
9. Terrorist Activities 

Emergencies involving radioactive material are covered in the Radiological Contingency Plan 
(GA, 1994). 

The purpose of the Radiological Contingency Plan is to establish an organization capable of 
coping with emergencies involving radioactive materials, to classify emergencies according to 
their severity* define and assign responsibilities, and to clearly outline the most effective 
measures to mitigate the consequences of an emergency and to safeguard the employees of GA 
and the public. Detailed procedures for the implementation of this plan with respect to the DUI-D 
activities are available for use by the operating personnel. The implementing procedures are 
contained in work authorizations. 

Guidance contained in the General Emergency Plan and the Radiological Contingency Plan are 
implemented by the "Emergency Response Procedures" prepared by the DHI-D staff, and at 
other GA facilities by responsible personnel who use or store radioactive materials and/or 
reportable quantities of hazardous materials. These procedures include a listing of the 
Emergency Response personnel and their alternates, Emergency Response Team rosters, 
emergency phone numbers listing of emergency equipment, instruction for shutting off utilities, a 
listing of hazardous materials and an annotated building plan that meets prefire plan 
requirements. 

The General Emergency Plan and the Radiological Contingency Plan presently cover all the 
materials and facilities mat are planned for use in the DIII-D program. The appropriate plans and 
information would be revised and/or updated as appropriate, if needed, prior to the initiation of 
each new activity in the program. 

A. 1.5 Accident Prevention Program 

GA has developed and maintains an active and focused Accident Prevention Program (APP), 
including an APP manual and employee training. Elements of the APP include: 

• Accident reporting and investigation procedures. 
• Industrial safety issues such as special permits, confined space entry, crane/hoist 

safety, forklift operation, lockout/tagout, elevated work locations, personnel 
protective equipment, electrical safety, and others. 

• Fire safety. 
• Storage and disposal requirements, including hazardous materials, compressed gases 

or high pressure systems and cryogenic fluids. 
• Health issues, including respiratory protection, hearing, bloodborne pathogens, and 

industrial hygiene. 
• Personnel training. 
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• Inspection, audit and record keeping requirements. 
AH work at DIII-D follows the procedures and guidance of the company APP. The APP has 
many interfaces to and overlaps with the companies Injury and Illness Prevention Program 
required under state (CAL-OSHA) laws by the California Code of Regulation, Title 8, Section 
3203. 

The chief dangers to workers are exposure to hazardous chemicals, exposure to chemicals at 
extreme temperatures, asphyxiation by purge gases, and exposure to radiation. All hazardous 
work procedures must be reviewed and approved by the safety committee before the hazardous 
work begins. Hazardous work is defined as any work or experiments that involve flammable 
liquids or gases, incendiary materials, explosives or potential explosives, pneumatic tests, 
voltages above 220V, or any hazardous material. 

Non-radiological hazards to workers are mitigated by the safety measures discussed in Section 5 
and are summarized in Table A-l. These safety measures, together with the Hazardous Work 
Authorization (HWA) procedures implemented for conducting work with hazardous materials, 
provide assurance that worker toxic exposures will be maintained below permissible exposure 
levels (PELs) and that hazards due to fire, asphyxiation, explosion or high voltage are maintained 
at very low risk levels. 

The main radiological hazards to workers include X-ray or gamma radiation and neutron 
radiation exposures throughout the facility when the device is operating, and gamma radiation 
exposures from activated material in the immediate vicinity of the device when DBI-D is not 
operating. There is also a smaller hazard due to work with small amounts of activated material, 
parts from inside the vessel, or from tritium exposure due to working inside the DIH-D vessel. 

All work involving the use of radioactive material or radiation producing machines, including the 
operation of the DIII-D device, is described in and must be authorized by a Work Authorizations. 
Work Authorizations are issued by GA Health Physics and are reviewed and renewed on a yearly 
basis and amended during the year when necessary. 
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TABLE A-1 
Non-Radiological Hazard Mitigation Measures 

SYSTEM SAFETY SYSTEM 
General Handling and Storage * Training in handling and usage 

* Gas cylinders stored outside, chained, labeled 
* Secondary containment for drums 
* Small containers stored in cabinets 
* Usage via small containers (from drums) 

Cryogenic Materials • Authorized personnel operate equipment 
* Eye, face and hand protection 

Purge Gases • Alarms for oxygen deficiency 
• Confined space controls 

Vapor Degreasers * Sliding top cover reduced vapor escape 
* Cooling coils remove excess vapor 
• Ventilation hood removes vapors 
• Operating procedures to avoid furtive emissions 

Plating Operations * Secondary containment for silver plating tanks 
• Restricted access to electroplating area 
* Forced air ventilation of electroplating areas; air flow checked routinely 
• Workers wear respirators for preparing solutions 

Diborane Safety System • Diborane used in 0.11 Kg cylinders (below requirement of 0.5 Kg) 
• Thermal decomposer and water bath removes excess diborane from 

turbo pump exhaust 
* Orifice in diborane feed tine limits flow 
* Diborane air monitors with automatic shutoff of feedlines 

HI VAC Degassifier Safety System * Photoelectric eye to detect flooding/foaming in degassifier chamber 
* High and low level switches to maintain safe oil levels in chamber 

Bead Blasting of Tiles • Negative pressure working volume 
• Cyclone separator 
• HEP A filters to remove particulate and tritium 
• Locked and tagged filter enclosures 

Bulk Oil/Transformers • Secondary containment for certain oil storage tanks 
• Halon fire suppressant 
• No use of PCBs in transformers or capacitors 

BeryUium/Lithium/Sodium Use • Waste disposal handled per hazardous waste /radioactive waste 
regulations 

• Amounts handled are kept small 
Diesel Oil * Stored in above ground tank with concrete bunker and secondary 

containment 
• Fire fighting equipment on hand 
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APPENDIX B: HAZARDOUS MATERIALS INVENTORY 

The following hazardous materials are present and are used in the DUI-D facility. 

TABLE B-l 
Chemicals Used in the DIH-D Program 

(Amounts in gallons unless otherwise noted: multiply by 3.785 to get liters) 
CHEMICAL NAME QUANTITY ON SITE YEARLY USE 

(estimated) 
1,1,1 Trichloroethane 55 110 
Acetone 5 12 
BlacoSlov413 

58% 1,1,1, Trichloroethane 
25% Trichlorofluoroethane 

55 90 

DialaOilAX 21,200 255 
Diesel Fuel 1,000 400 
Ethyl Alcohol 4 84 
Inland Oil 87 110 110 
Inland Oil 77 55 55 
Isopropyl Alcohol 5 4 
Laquer Thinner 5 1 
Rotella "T Oil 10 1 
Stoddard Solvent 10 7 
Sulfuric Acid 5 1 liter 
Tellus "T" Oil 55 55 
UconLB-170XOil 55 } 55 
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TABLE B-2 
Hazardous" Gases Used to the DI11-D Program 

CHEMICAL NAME QUANTITY ON SHE YEARLY USE 
(estimated) 

Liquid Nitrogen 20,000 162,601,626 
Helium Gas 107,450 2,618,935 
Liquid Helium L0Q0 2,000 
Deuterium 264 90 
Hydrogen 5,680 15 
Sulfur Hexafluoride 68,400 60 
Oxygen 8,455 15 
Diborane (in Helium) 0.33 Kg 0.003 Kg 
Nitrous Oxide 4,500 50 
Methane 1.800 15 
C hem-O-Lene 

100% Liquid Hydrocarbon 
3,000 22.2 

Frcon 116 3,000 30 
Acetylene 600 7 

J Propane 10 240 
a as defined in 40 CFR 261, as well as including gases at concentrations large enough to pose poterntiai 

asphyxiation hazards. 

T 
Materials Used in 

\BLEB-3 
Silver Plating Preparation 

TANK CHEMICALS 
1) Activator 18 gallons (68 liters) of Deionized Water 

10 Kg of Activated Salts CV-85 
0.2 gallons (0.7 liters) of Sulfuric Acid 

2) Electro-Plater 18 gallons (68 liters) of Deiooized Water 
4.1 Kg of Electro Cleaner-42 

3) Strike Solution 18 gallons (68 liters) of Deionized Water 
0.25 Kg of Potassium Silver Cyanide 
6.1 K^ of Potassium Cyanide 

4) Plate Solution 18 gallons (68 liters) of Deionized Water 
5.1 Kg of Potassium Cyanide 
4.6 Kg of Potassium Silver Cyanide 
0.15 gallons (038 liters) E-2 Makeup A-2 
0.7 gallons (2.7 liters) E-2 Makeup B-2 
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TABLE B-4 
Transformer Ot in the Dffl-P Facility 

XFORMER* VOLTAGE LOCATION AMOUNT 
(gallons) 

l b 138-1247 138KVyard 6.415 
T60CB 138KVkard 2370 
15 «M160 69KVyard 2560 
TS0C8 69KVvard 410 
Tl 4160-480 SMWwest 200 
12 416CM80 SMWwest 330 
13 4160-480 SMWwest 330 
14 4160-480 SMWwest 450 
19 4160-480 SMWwest 390 
Tit 4160-480 4MWeast 390 
17 138-480 4MWeast 3,820 
NB1 TAP NBXformers 1,480 

T/R NBXformers 6,000 
NB2 TAP NBXfonners 1,480 

T/R NBXfonners 6,000 
NB3 TAP NBXformers 1,480 

T/R NBXfonners 6,000 
NB4 TAP NBXformers 1,480 

T/R NBXfonners 6,000 
NB5 TAP NBXformers 1,500 

T/R NBXformers 6,000 
NB6 TAP NBXfonners 1,500 

T/R NBXfonners 6,000 
NB7 TAP NBXfonners 1300 

T/R NBXfonners 6,000 
NB8 TAP NBXformers 1,500 

T/R NBXfonners 6,000 
K H 1 T/R Back 40 1,450 

TAP Back 40 1,250 
T/R Back 40 1,200 

BCH2 TAP Back 40 1,440 
T/R Back 40 1,250 
T/R Back 40 1,200 

ECH3 TAP Back 40 1,440 
T/R Back 40 1,250 
T/R Back 40 1,200 

Storage TAP Back 40 extra 1,440 
T/R Back 40 extra 1,250 
T/R Back 40 extra 1,200 

ICH T/R Back 40 1,050 
Spate T/R Back 40 extra 1,050 
MGlExc. 4160-480 MO-larea 160 
MG2Exc. 4160-480 MG~2area 720 
ECH-IN HOgto ECH vault 400 
ECHTnks. HO^hz ECU vault 600 
GGTnks HVDC 8 NB supplies 600 
ABB I AC-DC New area 2,600 
ABB2 AC-DC New area 2,600 

Total oil being used 1 102,725 
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APPENDIX C: REGULATORY REQUIREMENTS 
Table C-1 discusses the impact of the proposed action on various state and federal regulations. 

TABLE C-1 
Applicability of Related Federal and State Environmental Regulations 

Statute/Regulation 
National Environmental Policy Act 
(NEPA) 

Applies? Evaluation 
Yes DOE must evaluate the proposed action for potential environmental impacts. The 

evaluation is contained hi this document. 
Resource and Conservation Recovery 
ActfRCRA) 

Yes The proposed action may include the generation, packaging and transportation of 
hazardous, radioactive or mixed waste. 

Comprehensive Environmental 
Response, Compensation and Liability 
Act (CERCLA) 

Yes, if 
needed 

Any required release reporting will be performed in compliance with CERCLA 
requirements, if releases exceed RQs. 

Atomic Energy Act Yes License required. Compliance with environmental and worker protection standards. 
California Health and Safety Code, 
Div. 20, Chapter 7.6, Articles 13,14 
and CCRTitle8. 

Yes Proposed action must comply with worker safety regulations. 

California Integrated Waste 
Management Act 

Yes Transportaaon of low-level radioactive waste would require notification/consultation 
and manifest. 

Washington Dangerous Waste 
Regulations 

Yes Packaging, transport and waste disposal at a DOE disposal site requires a manifest. 
Waste acceptance at a DOE disposal site is also required. 

Air District Rules and Regulations Yes Several permitted devices used. Restricted use substances being phased-out 
Oregon Hazardous Waste and 
Hazardous Materials ft 

Yes A manifest is required for the transportation of low level radioactive waste. 

Clean Air Act (CAA) - NESHAPS Yes National Emission Standards for Hazardous Air Pollutants (NESHAPS) are 
applicable. NESHAP chemicals released do not exceed standards (Section 5.1.2). 

Clean Air Act (CAA) - NAAQS Yes NAAQS pollutants released do not exceed standards (Section 5.1.2). 
Hazardous Materials Transportation 
Act(HMTA) 

Yes The proposed action will require shipment of radioactive materials and mixed wastes. 
All waste will be packaged and shipped in appropriate containers and disposed of at 
licensed facilities. 

California Code of Regulations 
Title 17, Div. I, Choc 5, Subchptr 4 

Yes License required. Compliance with environmental and worker protection standards. 

Safe Drinking Water and Toxic 
Enforcement Act-Proposition 65 

No No listed substance present (Appendix B). 

Endangered Species Act No No critical habitats exist in the affected area, and no adverse impacts to threatened or 
endangered species are expected to result from the proposed action. 

Federal Insecticide, Fungicide and 
Rodenticide Act (F1FRA) 

No The proposed action is not involved in the distribution, use or disposal of any 
insecticides, fungicides or rodenbeioes. 

Toxic Substances Control Act (TSCA) No The proposed action will not include the generation and/or disposal of 
polycblorinated biphenyls (PCBs), asbestos or other regulated compounds. 

Clean Water Act No The proposed action is not expected to affect surface water bodies or water supplies. 
Noise Control Act No Noise levels mat could adversely affect workers and staff will be mitigated by 

providing ear protection for workers and relocation of staff to areas away from the 
activities. The public is not expected to be impacted from the noise inside of the 
buildings. 

California Environmental Quality Act 
(CEQA) 

No Proposed action does not trigger discretionary review by a state agency. 

Floodplain Protection Policy Act No The proposed action is not located within a wetland or floodplain. 
Fish and Wildlife Coordination Act No The proposed action does not modify or impact fish and wildlife in any way or 

modify any bodies of water more man 10 acres ia surface area-
Farmland Protection Policy Act No The proposed action does not affect prime or unique farmlands. 
National Historic Preservation Act No There are no historical sites or areas inthe location of the proposed actioa 
American Indian Religious Freedom 
Act 
Wild and Scenic Rivers Act 

No The proposed action does not interfere with the right of Native Americans to exercise 
their traditional freedom. 

No The proposed action does not involve waterways designated as wild and scenic rivers. 
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