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I. SUMMARY 

This Environmental Statement was prepared in accordance with the 

National Environmental Policy Act, and in support of the Atomic Energy 

Commission's proposal for legislative authorization and appropriation for 

the construction, principally within an existing building at the AEC's 

Savannhh River Plant (SRP), of facilities for converting plutonium-238 

oxide into compacted shapes for use as fuel in Radioisotope Thermoelectric 

Generators (RTG's). 

?38 
Plutonium-238 ( Pu) fueled RTG's have been used by the National 

Aeronautics and Space Administration (NASA) and Department of Defense (DOD) 

to provide electrical power aboard communications and weather satellites 

238 
and on the surface of the moon. The Pu isotope that supplies the 

heat energy for these devices is produced at SRP. Currently, this 

isotope is processed to the oxide form for shipment to other AEC sites 

for further processing into a stable fuel form, followed by encapsulation 

?38 
into heat sources. Because of increased Pu requirements and the desire 

to upgrade the environmental protection features of its processing oper

ations, AEC proposes to transfer the fuel form fabrication processing 

operations to SRP. 

In this connection, modifying and equipping an existing SRP 

building (235-F)--proposed as an FY 1973 project at a cost of $8,000,000--

238 
would provide capability to satisfy requirements forecast for Pu fuel 

in the period beyond 1976, when the proposed project is scheduled to 
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begin operations. The location of the fuel form production facility at 

Savannah River would permit these operations to be conducted within an 

existing building capable of withstanding severe environmental distur

bances. In addition, the process of transforming plutonium dioxide 

powder into a more inert fuel form at Savannah River would mean that 

the current low risk transportation of plutonium powder across the 

country would be further minimized. 

The SRP site was selected from among other candidate locations 

238 
within the AEC because: (1) the Pu Is produced in the Savannah River 

nuclear reactors and the need for transportation of PuO„ powder to 

another site for processing is eliminated, (2) the Savannah River facility 

that is to be modified for this work was originally designed to withstand 

all but incredible disasters, and (3) the personnel who will be operating 

this facility have many millions of man-hours of experience in the 

processing of this and similar materials. In addition, alternate Isotopes 

238 
were considered in assessing the future demand for Pu isotopic fuel 

but were rejected because of their limited applicability. 

The principal environmental protection feature of the proposed 

project is an extensive exhaust filtration system designed to minimize 

the release of radioactivity. However, there is expected to be an 

238 
unavoidable release of Pu which would be less than l/lOO of one 

percent (0.01/.) of the Federal guidelines. Most construction would be 



within an existing building; the effects on aesthetics of the terrain of 

minor construction activities outside would be reduced by using appro

priate soil erosion control practices. 

In balancing the anticipated benefits of this proposed action 

against the environmental and economic costs Incurred, and considering 

the range of alternatives and their environmental Impact, the AEC has 

concluded that the Plutonium-238 Fuel Facility (conveniently termed the 

PFF), should be constructed. 

II. BACKGROUND 

Introduction 

The Atomic Energy Commission (AEC) has been providing Radioisotope 

238 
Thermoelectric Generators (RTG's) fueled with Pu to the National 

Aeronautics and Space Administration (NASA) and Department of Defense 

(DOD) since 1960. The principal use of the RTG's is for electrical 

238 
power aboard spacecraft. Pu fueled RTG's have been successfully 

employed in communications and weather satellites and were used to 

provide instrument power for moon exploration activities. 

238 
The Pu isotope that supplies the heat energy for these 

thermoelectric generators is produced at the AEC's Savannah River Plant 

(SRP). This Isotope has a half-life of 87.8 years and decays primarily 

by an alpha emission to ̂ ^^U (half-life 2.5 x 10^ years), ^^hu has 

some additional radiations such as neutrons and low energy gaimna rays 

which under some conditions require limited amounts of shielding. 
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At present the Pu Is shipped as powdered oxide to other AEC 

sites for further processing into a stable fuel form followed by encap

sulation Into heat sources. It is the processing of the oxide powder 

to a final fuel form and the recovery process for the scrap generated 

that Is to be performed at SR. This processing converts the powdered 

oxide Into larger. Insoluble and chemically inert particles which can 

be coated with metals. It Is then pressed Into shapes at high temper

atures and then can be machined to proper dimensions. 

An existing building at Savannah River would be modified and 

equipment installed for converting the oxide into the compacted, more 

stable form. The additional process steps to be carried out in the 

proposed facilities would include particle sizing, compaction, and 

sintering. The project is currently in the early conceptual design 

stage and would be ready for initial operation on or before January, 1976. 

The facilities would be operated for an indefinite period. 

A. Detailed Description 

1. General Site Description 

The Savannah River Plant occupies an area of 200,830 acres 

or about 315 square miles in South Carolina. The entire site 

is a government controlled reservation for the purpose of health, 

safety, and national security. The site Is adjacent to the 

Savannah River, about 22 miles southeast and downstream of 

Augusta, Georgia (see site location map Figure 1). The SRP was 

constructed in the early 1950's to produce plutonium and tritium 
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for national defense needs. While still operated primarily for 

that purpose, it has also become a main source of special 

isotopes such as plutonium-238 and californium-252, which are 

used for industrial, space, research and medical applications. 

The principal manufacturing areas on the plant site are shown in 

238 
Figure 2. The present Pu processing activities are carried 

out in Building 221-H, which is located in the area marked "H". 

The existing building (235-F) to be utilized for this proposed 

project is located in the area marked "F". "F" and "H" are the 

two so-called Separations Areas at the SRP site (fuel and target 

element reprocessing, i.e., chemical separations, and related 

operations performed in Separations Areas). Figure 3 Illustrates 

the site of Building 235-F relative to the other facilities in 

F Area. 

Description of Existing Building 

238 
The proposed Pu fuel manufacturing facilities would be 

housed in an existing building (235-F), which is located near 

the geographical center of the Savannah River Plant, about six 

and one half miles from the nearest plant boundary. Building 

23 5-F was constructed in 1953 for the fabrication of plutoniimi-239 

shapes for use in nuclear weapons and is now used for metallurgical 

and powder metallurgical processing of plutonliun and neptunium 

for use as target elements in the SRP reactors. The existing 

building is constructed of reinforced concrete with walls 14 inches 
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thick (no windows) and a building layout designed to provide 

blast-proof entrances to all process areas. 

The existing structure presently contains plutonium and 

neptunium process areas, auxiliary service areas, maintenance 

shops and radiation survey facilities. Lunch rooms and offices 

are separated from the process areas. 

Description of Proposed Facilities 

Modifications and additions to the existing 235-F building, 

proposed as an FY 1973 project entitled "Plutonium-238 Fuel Form 

Fabrication Facility," would provide the capability of processing 

238 
up to sixty kilograms of Pu per year. The proposed project 

238 
would provide facilities for converting Pu oxide now produced 

at SRP into a more usable heat source fuel form by particle 

sizing, compaction, and sintering. The oxide used as feed 

material is 99.67. plutonium oxide; the plutonium is typically 

80.3% ^^®Pu, 16.27. ̂ -^^Pu, 2.47. ̂ ^°Pu, 0.87. ̂ ^^Pu, and 0.27. ̂ ^^Pu. 

Impurities in the oxide are primarily neptunium-237 (0.14%), 

thorium-232 (0.217.), americium-241 (0.037.), and uranium (0.01%). 

Other elemental impurities total less than 600 ppm. The final 

product would be a plutonium oxide compacted shape. Fabrication 

238 
of the Pu fuel would take place in shielded, gas-tight, 

remotely operated cells to be constructed within Building 235-F. 
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The completed facility would comply with the "AEC Guidelines 

for New Plutonium Facilities" Including seismic, wind, fire 

resistance and radiological criteria. 

Features Incorporated In the conceptual design of the 

project Include: 

a. Ventilation System 

Radioactive particles would be removed from the exhaust 

from process cells and cabinets by at least two stages of 

high efficiency particulate air filters (HEPA) within the 

concrete structure. The air stream is then passed through 

additional fire-proof backup filters which would be located 

underground outside the process building and finally passed 

to the atmosphere through a new air exhaust stack. Thus, 

the above filtration system, arranged In series, would 

minimize the possibility of plutonium reaching the stack. 

Air leaving the exhaust stack would be continuously 

sampled and monitored for radioactivity. Instruments 

would continuously monitor the stack effluents and would 

Initiate an alarm if the concentration exceeds a preset 

value. In the event of alarm, corrective action would be 

taken immediately. Sample taps would also be provided 

between filtration stages and periodic samples would be 

taken for evaluation of filter effectiveness. The air in 

rooms Immediately surrounding the process cabinets would 
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be ventilated through at least one stage of HEPA filters 

to diminish the likelihood of plutonium release even if 

the cabinets were accidentally breached. Clean areas, e.g., 

lunch rooms, offices, etc., would be ventilated directly 

to the stack without filtration. Ventilation systems would 

be designed so that the most highly contaminated areas, 

the process cells and cabinets, would be under a slightly 

lower air pressure than surrounding areas to Insure that 

any air leakage Is Into and not out of the contaminated 

areas. In addition, the contaminated areas would be 

surrounded by regulated zones which would have a positive 

air pressure with respect to the cells and cabinets but a 

negative pressure with respect to clean offices, corridors, 

and shops. Finally, the personnel occupancy areas would 

be under negative pressure with respect to outdoors; the 

total system would provide two buffer zones between the 

outdoors and process cells and cabinets. 

A spare exhaust fan would be provided to prevent loss 

of pressure differential between administrative and process 

areas. If an operating exhaust fan should fall, the spare 

fan would automatically start. If all exhaust fans failed, 

the supply fan would be automatically stopped. As an added 

safeguard against loss of exhaust, all exhaust fans would 
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be automatically switched to emergency diesel power if the 

main power supply should fall. 

Automatic safeguards including audible and visual 

alarms would provide warning of system malfunction, such 

such as exhaust fan power failure, high pressure in the 

exhaust system, high pressure differential between supply 

and exhaust air, and high radioactivity in the exhaust 

air. 

Radiation and Contamination Control 

Monitors and metering devices would be provided for 

protection of personnel and environs. Passage of personnel 

between clean and regulated areas would be through air 

locks. 

Even In the very unlikely event of a simultaneous loss 

of negative ventilation pressure and breach of a process 

cell, the compartmentallzatlon provided by the doors and 

air locks would prevent the spread of contamination outside 

the building. 

Protective clothing would be required for all personnel 

in regulated and process areas, although normally there 

would be no contamination In regulated areas. At each 

exit from one zone to another, some protective clothing 

must be removed and monitoring Instruments would be pro-
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vlded to verify that no transfer of radioactive material 

takes place. All personnel would be trained in these 

techniques. 

Releases of plutonium to the environment In the 

Immediate area of the PFF would be monitored by a number 

of methods. A fallout pan, for both wet and dry depositions 

would be located in F Area within 200 yards of the PFF. 

Samples from this pan would be analyzed biweekly. In 

addition, a number of dry fallout detection stations 

surround F Area which use sticky paper again with biweekly 

analyses. Foliar deposition of radioactive material would 

be determined by monthly collection and analysis of grass 

in all quadrants at the boundary of F Area. Undisturbed 

soil woold be sampled and analyzed annually at varying 

distances and directions from F Area to detect any long 

term trends of plutonium buildup. Continuous air sampling, 

analyzed biweekly, would be conducted within F Area and at 

nine other on-plant locations within five miles of F Area. 

The adequacy ot safeguards for protecting the environ

ment is verified by an extensive environmental monitoring 

program to determine concentrations of radioactivity In 

environmental media in a 1200-square mile area outside the 

plant site. Air, precipitation and water are sampled con

tinuously at numerous established stations and drinking 
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water, soil, vegetation, wildlife and milk are sampled on 

a regular frequency. Analytical methods capable of detect

ing radioactive materials within expected natural levels 

are used to analyze samples for radioactivity. Results 

and details of the environmental monitoring program are 

published and made available to the public in semiannual 

reports prepared by the Savannah River Plant (Reference 1). 

238 
PFF design would limit releases of Pu to less than 

5 X lO' curies per year under normal operating conditions. 

At this maximum release rate, concentrations in the off-

slte environment would be expected to be below practical 

methods of measurement. The routine method of measure

ment of air activity has a lower limit of detection of 

about 3 X lO" mlcrocurles per cubic centimeter for alpha 

emitting Isotopes. This is approximately 0.03% of the 

-12 
concentration guide for uncontrolled areas (1 x 10 

mlcrocurles per cc) published In AECM 0524 and 10CFR20 for 

Insoluble Pu. 

c. Emergency Electrical System 

All operations essential to the protection of personnel 

and environment such as ventilation exhaust fans, monitors 

for airborne radioactivity, process cabinet pressure alarms 

and controls would be supplied by an emergency self-starting 
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diesel generator in the event of power failure. Routine 

testing of the emergency system would be performed to 

assure dependability. 

The diesel generators would be packaged units with 

Integral fuel tanks of 90 gallons each. Each diesel would 

be located in a separate room provided with curbing to 

retain spilled or leaking oil. Spills during delivery of 

oil, via hose, from a tank truck parked outdoors would be 

limited by attendants to a few gallons at most, an amount 

that would have no significant effect on the environment. 

Fire Detection and Suppression 

A system would be provided for the automatic detection 

and suppression of fire within the process cells and cabinets 

using a vapor phase extlngulshant, Halon 1301, which is 

quickly effective but does not damage or otherwise affect 

process materials (see Reference 2). The clean areas and 

rooms Immediately surrounding the process cabinets would be 

equipped with portable extinguishers of appropriate types. 

Beyond these provisions in Building 235-F, a fire station in 

F Area receives and responds to the automatic fire alarm 

system. The area fire station Is equipped with two pumper 

trucks provided with high volume foam systems for extin

guishing extensive fires In clean areas. For the expected 
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combustible load, no more than 5,000 gallons of water (a 

gross upper limit) would be used to extinguish a fire. 

Drainage would be partially down domestic drains inside 

the building and partly to the soil via building doors. 

The drainage would contain no radioactive materials because 

sills at all process room entrances would prevent water 

entry and exit. 

The only one of the above features to Involve signifi

cant construction outside 235-F is the new fire-proof 

backup filtration and exhaust stack described later. 

Anticipated Benefits 

In the fabrication of immobile fuel forms, extremely small 

quantities of plutonium may be unavoidably released from any pro

duction facility. The safeguards to be provided in this facility 

and its location will reduce the potential radiological consequences 

to the PFF environment to an insignificant level. If one postulated 

the incredible accident, at the proposed location, whereby all 

filters were lost and the ventilation fans continued to exhaust 

to the atmosphere for one hour, even then an individual at the SRP 

perimeter might receive a radiation dose which would be several 

orders of magnitude less than the AEC standards for normal operations 

(Reference 3). 
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In the years ahead, it is anticipated that multlkilogram 

238 
quantities of Pu will be required for a variety of purposes. 

The centralization of the fuel form fabrication facility at the 

238 
site of Pu production will eliminate the transportation of 

238 

PuO^ in the form of powder from SRP, South Carolina, to AEC's 

Mound Laboratory, Ohio. Although current transportation procedures 

for the shipment of powdered PuO- offer very little risk, the 

shipment of stable fuel forms in an immobilized condition will 

provide still another margin of safety. 

Characterization of the Existing Environment 

1. General Site Description 

The Savannah River Plant is in South Carolina on the 

Savannah River about 22 miles southeast and downstream from 

Augusta, Georgia (see Figure 1). The SRP occupies an area of 

about 315 square miles. It is characterized by gently sloping 

land cut by several lesser tributaries of the Savannah River 

with the principal vegetative feature being pine plantations. 

2. Population 

There are no permanent residents within the government 

reservat ion. The population density within a 25-mile radius 

of the plant ranges from 10 to 10,000 persons per square mile 

with the greatest concentration in Augusta and i t s suburbs, 

where the to ta l population approaches 200,000. 
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Climatology 

The area climate is mild. Rainfall averages about 40 Inches 

per year and is fairly evenly distributed through the year. 

Atmospheric temperature inversions occur one third of the time 

usually at night. Winds are generally moderate to high and 

are quite variable. During a two-year period the winds at 

300 feet above the ground exceeded two meters per second more 

than 90% of the time and there was no 48-hour period in which 

the wind direction had not shifted by as much as 22.5 degrees 

(Reference 4). 

Hydrology and Geology 

The Savannah River Plant is on the Atlantic Coastal Plain; 

the underlying formations consist of about 1000 feet of uncon

solidated sediments of sand and clay which cover the basement 

rock (bedrock) (Reference 5). Surface soils of the area are 

generally quite sandy; clay, where encountered is predominantly 

kaolinitic. The sandy nature of the soil limits surface runoff 

to negligible quantities except after heavy rainfall (the water

shed around F Area is shown in Figure 5A). Much of the precipi

tation therefore enters the ground water system. The depth of 

the water table at the plant site varies from ground surface to 

slightly more than 100 feet (see Figure 5B). Ground water occurs 

as perched water tables, normal water tables, and artesian 

aquifers. 
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Land Use 

The AEC has set aside a large number of sites in the SRP which 

are representative of important ecosystems. Such sites have been 

intensively studied for nearly two decades. Baseline studies have 

been pursued in both aquatic and terrestrial ecosystems; streams, 

ponds, lakes, rivers, marshes, conifer forests, and deciduous 

forests. In assessing change in the quality of the environ-

ment--not only in regard to AEC activities but also the environ

mental health of large regions--the value of these prepollution 

baseline data can hardly be exaggerated. These "standard eco

systems" have become type specimens against which future 

environmental conditions must be compared. They cannot be 

duplicated by any expenditure of time and money. 

In addition to its long-standing use for ecosystem studies, 

SRP has been u^ed by the U.S. Forest Service since 1951 (the 

same year construction of SRP began) for forest management 

studies and for the harvesting of timber. 

The existing building (235-F) and all nearby land to be 

affected by the proposed construction would be located within 

the "F" restricted area encompassing 148 acres. The land in 

the restricted areas was cleared during the initial plant 

construction activities and further construction in the 

restricted areas will not disturb existing studies. The 

immediate area (surrounding Building 235-F) is characterized 

by open fields with,grass vegetation. 
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6. Ecosystem 

The area surrounding Building 235-F is a cleared tract 

with characteristic covering of old field vegetation. The 

vegetation is chiefly weeds and grasses such as broomsedge, 

horse weed, asters, etc. The small mammal population consists 

of field mice, shrews, moles, cotton rats, and rabbits. The 

chain link fence around the "F" restricted area, and the lack 

of other vegetation, limit habitation by other species, 

although various birds such as larks and sparrows feed in the 

area. 

III. ENVIRONMENTAL IMPACT 

A. Probable Environmental Effects 

1. Air Filter and Stack 

An air filter system, including filters, frames, and 

necessary housing, would be built near Building 235-F, and 

would serve as the final stage of air filtration for the 

PFF. As presently conceived, the filter would be built 

below ground and would be about 20 ft. long by 10 ft. wide 

and 10 ft. deep. Excavation soil would be used to establish 

a new grade level at the filter. 

When complete, the underground filter would not signi

ficantly change the appearance of the terrain around 

Building 235-F; only instrumentation and access hatches 

would be apparent. The filter and duct would be constructed 

to prevent any release of radioactivity to the ground. 
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A new air exhaust stack, approximately 200 feet high will 

be the only significant visible change to the terrain around 

Building 235-F. 

Additional non-radioactive pollution (Halon 1301 extin-

gulshant, which is non-toxic) might be released in the event of 

a fire in PFF. In the largest area likely to be involved in a 

fire, about 800 lb of Halon 1301 and conceivably another 800 lb 

from the backup supply might be released. Air leaving the 

building under fire conditions (reduced to less than half of 

the normal rate) might contain 1 to 5% by weight Halon 1301. 

Dilution and dispersion from the stack would be many thousand

fold and the release would probably occur over a period of no 

more than one hour. Because air containing as much as 10% 

Halon 1301 is safe to breathe, at least for short periods, 

this release from the stack is Judged to be harmless. It 

should also be pointed out that the consequence of not extin

guishing the fire, or using other extinguishants, would be more 

severe. 

Underground Pipelines 

Several buried pipes or ducts would run from Building 

235-F to existing facilities to provide service facilities, 

e.g., water, electricity, etc., and to the new air filter. 
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] 

The effect of the installation of these lines on appearance 

or drainage would be temporary; once Installed, their 

presence would not be apparent. All the excavated dirt 

would be replaced. 

Air Effluent 

Operations in the process cells and cabinets would cause 

238 

extremely small amounts of ^"^o particles to become air

borne. Air frcxa these cells and cabinets would be passed 

through at least two stages of high efficiency (HEPA) filters 

and a third filter system not yet selected before exhausting 

to the atmosphere. The efficiency of a single HEPA filter for 

the oxide particles used is 99.97% or better (Reference 6). 

The three filter stages to be used in series will guarantee 

adequate filtration even if one or two stages are damaged in 

some manner. The individual filter stages are physically 

located in separate parts of the building, or outside the 

building, to obviate simultaneous damage from the same cause. 

All HEPA filters used in the PFF would be tested at the 

Quality Assurance Test Station in Oak Ridge, Tennessee, to 

verify proper fabrication and would also be tested in place 

in the PFF at least annually to verify proper Installation. 

238 
Pu released to the environment frcxn normal operation 

-3 
would not exceed 5 x 10 curies per year. Material passing 

the filters would cause a concentration at the nearest SRP 
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boundary under the most unfavorable atmospheric conditions of 

-19 
6.1 x 10 microcuries per cubic centimeter of air, a virtually 

undetectable amount. The radiation dose rate received by an 

individual breathing this concentration continuously would be 

-4 
2.9 X 10 millirem per year, or many orders of magnitude less 

than the standards of the AEC for normal operation. The 

derivation of this dose is explained in Appendix B. 

Waste Management 

No significant amount of non-radioactive liquid waste 

would be generated during construction or operation of the 

PFF (except for domestic waste discussed below). Scrap from 

construction activities may be disposed of by burning, although 

provision of land fill for such disposal is under consideration. 

Domestic waste from PFF would be routed to an existing 

primary treatment facility in F Area. The need for secondary 

treatment is presently under consideration. 

Process operations would generate waste contaminated with 

238 

Pu including such things as rubber gloves, failed machinery, 

ventilation filters, etc. Any significant plutonium content 

would be removed before storage. Waste would be stored in 

sealed concrete containers that provide protection against 

animal or vegetative intrusion and assure that the contaminated 

waste could be stored indefinitely with no plutonium release. 

The containers would be kept in a fenced area of the plant 
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which is locked when not attended and covered with dirt for 

protection against wind and tornadoes. Monitor wells would 

surround the storage area and would be routinely sampled to 

verify that no plutonium leakage occurs. The containers 

could be readily retrieved if it becomes desirable to remove 

any contaminated materials for further treatment or storage 

elsewhere. The waste stored in this manner will be less 

than 350 cubic feet per year and will contain less than 

2000 curies (< 120 gms of Pu) per year. 

238 
The maximum amount of Pu in a single concrete container 

would likely be less than 170 curies based on experience in a 

facility handling similar material; the average value would be 

considerably less. Experience over several years with this 

mode of storage has not resulted in plutonium migration to the 

soil. However, this is considered interim storage until a more 

permanent method is developed. The land area where these 

containers would be stored would probably be usable for other 

plant purposes once the containers are removed. The concrete 

containers were chosen because concrete is the most economical 

widely available material which provides the desired contain

ment. Alternate suitable materials would be more expensive. 

Process decontamination liquids, no more than a few gallons 

per day, would be packaged and transported to existing handling 

facilities in F Area for liquid radioactive waste. The small 
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OO Q 

amount (several microcuries) of the PuO in the decon

tamination liquids would be stored in large tanks presently 

used for plutonium and fission product-bearing waste. 

Extraordinary Adverse Environmental Effects 

1. Loss of Filters 

No credible accident or natural phenomenon can be visualized 

which would result in the loss of all filter systems. However, 

if it is assumed that all ventilation filters would be lost and 

the ventilation fans would still be running, the cell and cabinet 

air would be exhausted directly to the atmosphere. It is assumed 

that this condition would exist for as long as one hour before 
238 

the fans would be stopped. The maximum concentration of PuO 

at the SRP perimeter would be 1.3 x 10 microcuries per cubic 

centimeter of air and would persist for about one hour. An 

individual breathing this air for that hour could receive a 

radiation dose which is several orders of magnitude less than 

the standards of the AEC for normal operation. The derivation 

of this dose is explained in Appendix B. 

If it were also assumed that the exhaust stack collapsed 

and air exhausted at ground level, the highest exposure to an 

individual at the SRP perimeter would be no more than twice as 

great as that described above. If the stack collapsed and 

damaged the fans, the instrumentation described earlier would 

prevent pressurization of the process area. 
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Fire 

The likelihood of a fire in the PFF process area would be 

very small because combustible materials in the process rooms 

would be kept to an absolute minimum. No combustible materials 

are used in the construction of the cabinets and Pu0„ is not 

combustible. An automatic fire detection and suppression system 

using Halon 1301 extinguishant would be provided to rapidly 

extinguish any fire that might occur. Individual filter stages 

would be physically separated to avoid exposing more than one 

to a given fire. The final stage of filtration would be located 

outside the facility and protected by a roughing filter in the 

exhaust duct to prevent plugging by smoke particles, and a 

water spray to prevent heat damage to the HEPA filters. Water 

in the spray system would be recirculated through a heat 

exhhanger for heat removal, to minimize water volume. Contam

inated water resulting from routine but infrequent safety tests 

would be packaged and handled in the same manner as described 

previously for contaminated liquids. 

Gross Contamination Release 

Spread of contamination by ventilation imbalance or by 

personnel would be prevented by facility design, personnel 

training, and administrative control. The design would insure 

that filter pluggage or fan failure would not cause an air 

flow reversal. Fire and loss of filtration have previously 

been discussed. 
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The plutonium oxide used in the PFF process would always 

239 
contain less than 20% fissile plutonium ( Pu); no danger of 

critlcality would exist for the amount of materials to be 

handled. 

4. Transportation 

The plutonium oxide that would be fabricated into fuel forms 

in Building 235-F would be supplied from another facility (221-H) 

at SRP. Shipment of this feed material and of the plutonium 

238 
oxide fuel forms would be in containers designed for PuOj-

shipment and approved by the Department of Transportation. The 

container would be capable of surviving accidents without 

release of plutonium (Reference 7). 

UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

1. Atmospheric Contamination 

238 
The amount of Pu that would be released would be less 

-3 
than 5 X 10 curies per year. The radiation dose to the 

public, derived from this release, would be so small as to be 

virtually immeasurable. 

2. Waste Storage 

The l e s s than 350 cubic f ee t per year of s o l i d waste 

produced in the PFF would be stored in sealed concrete con

tainers In a Federal repository for long-term storage and the 

e f f e c t on the environment would therefore be extremely small . 
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3. Terrain Effects 

The installation of the underground building support 

equipment and erection of an air exhaust stack would have 

an insignificant effect on the terrain. 

ALTERNATIVES 

Continue Current Operations at AEC Mound Laboratory in Ohio 

One may continue the current production process at the 

existing facilities at Mound, which have been operated safely. 

This would not, however, meet the desired objectives of the AEC 

to upgrade facilities housing operations which process large 

quantities of powdered radioactive material into facilities 

capable of withstanding natural disasters such as tornadoes, 

hurricanes and earthquakes. 

Upgrade Existing Facilities at Mound 

One might modify the existing facilities at Mound to meet 

the AEC objectives specified above. However, previous engineer

ing studies on similar undertakings have shown that in addition 

to being programmatically disrupting and technically very 

difficult, the construction cost would be uneconomical. In 

addition it would not have the added benefit of remoteness 

inherent at SRP. 
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238 
Construct New Pu F a c i l i t i e s a t Mound 

A new bu i ld ing could be cons t ruc ted a t Mound which would 

encompass the f ea tu r e s a l r eady present in the e x i s t i n g f a c i l i t y 

a t SRP. However, the t o t a l c o s t for such a f a c i l i t y would be 

g r e a t e r than t h a t for the proposed a c t i o n and would not have the 

b e n e f i t of remoteness inhe ren t a t SRP. 

A l t e r n a t e S i t e s 

Cons idera t ion was given to l oca t i ng t h i s f a c i l i t y a t o the r AEC 

238 239 
s i t e s where Pu and Pu are a l s o processed. The Savannah River 

238 
S i te was chosen because : (1) the Pu i s produced in the Savannah 

River nuclear r e a c t o r s and the need for t r a n s p o r t a t i o n of PuO^ 

powder to another s i t e for process ing i s e l i m i n a t e d , (2) the 

Savannah River f a c i l i t y t h a t i s t o be modified for t h i s work was 

o r i g i n a l l y designed to wi ths tand a l l but i nc red ib l e d i s a s t e r s , and 

(3) the personnel who w i l l be opera t ing t h i s f a c i l i t y have many 

m i l l i o n s of man-hours of experience in the process ing of t h i s and 

s i m i l a r m a t e r i a l s . Due to these f a c t o r s , the degree of containment 

238 
afforded to Pu a t Savannah River i s expected to be so g rea t 

as to e l im ina t e a l l but the most remote chances of adverse ly 

a f f e c t i n g the environment. 

A l t e rna t e I so topes 

Plutonium-238 has been proven to be the bes t of the candidate 

r ad io i so topes for space power a p p l i c a t i o n s . Other candidates 

are c o b a l t - 6 0 , s t ron t ium-90 , promethium-147, thul ium-170, cesium-137. 
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cerium-144, curium-242, and curium-244. The s e l e c t i o n of 

plutonium-238 i s based on i t s h a l f - l i f e , power, radiat ion, 

a v a i l a b i l i t y , physical and chemical propert ies . Of the other 

i so topes , curlum-244 comes c l o s e s t to meeting the s e l e c t i o n 

c r i t e r i a . However, the a v a i l a b i l i t y of curium-244 i s not 

expected to be appreciable unt i l the l a t t e r 1970's and i t s use 

w i l l be l imited to appl icat ions which can accommodate the 

addit ional weight of associated shie lding against the penetrating 

238 radiation of th is radioisotope. The oxide of Pu i s used in 

the fabricat ion of Isotope power fue l . Early in the processing 

of the fuel form, the oxide i s prepared and s intered into a very 

hard and inert s t a t e ; therefore, impact to the environment w i l l 

be very small as a re su l t of the s e l e c t i o n of th is radioisotope. 

RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

Building 

238 
The proposed Pu facility would be housed in available unused 

space in an existing processing building (Building 235-F). The only 

auxiliary structures to be built would be an air filter system and 

an air exhaust stack. This facility could easily be converted for 

use as a processing facility for other nuclear materials or as an 

experimental laboratory. 

Site 

Should use of the bui ldings not be required in the d i s tant future, 

their removal would be poss ible but probably not economical. Building 

235-F i s of concrete construction the inner surfaces of which are at 
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least nominally contaminated. Removal of the building might require 

decontamination and perhaps chipping away of some of the concrete. 

Most of the concrete should be free of radioactivity and could be dis

posed of as rough fill. Once all concrete were removed, the land would 

be usable for other purposes. For example, the land could continue to 

be used as part of the ecological study described earlier and would 

not have any effect on the forest management program. 

VII. IRREVERSIBLE AND IRRETRIEVABLE COMI>IITMENTS OF RESOURCES 

The only irretrievable environmental commitment imposed by this 

facility would be the necessity for long-term storage of waste contain

ing relatively small amounts of long-lived Pu isotopes. 

These wastes will consume about 350 cubic feet per year of space 

in a Federal repository for long-term waste storage. This projected 

volume will be extremely small relative to the volumes resulting from 

other AEC program activities; consequently, it is not expected to affect 

repository size. Meanwhile, so long as the waste is stored in the concrete 

containers as described in Section III, A, 4, the storage area could be 

used for no other purpose. 

VIII. COST-BENEFIT ANALYSIS 

The Atomic Energy Commission's desire to continuously upgrade 

238 
facilities has led to the conclusion that the fabrication of Pu fuel 

forms should be conducted in a facility capable of withstanding severe 

natural disasters such as tornadoes and hurricanes. A building is avail

able at SRP which is capable of withstanding these natural disasters. 
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238 
Since the Pu isotope is produced in SRP reactors, the use of this 

building to produce fuel forms would also obviate the need to transport 

PuO- powder for production purposes to other areas of the country. In 

addition to the facility being remotely located, the personnel who would 

operate the facility have many millions of man-hours of experience in 

the processing of this and other similar materials. 

The potentially adverse environmental effects of this proposed 

project are associated with: (a) construction activities including 

erection of an underground air filter and exhaust stack and installation 

of underground pipes and ducts (including disposition of soil from 

excavation), and (b) operational activities including release of trace 

238 
quantities of Pu to the atmosphere and generation of small volumes 

of solid radioactive waste which require long-term storage. The adverse 

effects of construction can be avoided or minimized by planning and 

using appropriate erosion control practices. Waste generation is 

unavoidable; however, the volumes resulting from this operation would 

only require four to five containers (6 ft. diameter x 6 ft. high con

crete containers) per year. 

Consideration of the alternate sites and the options available 

238 
lead AEC to the conclusion that consolidation of Pu processing 

operations at SRP is clearly advantageous from economic, operational and 

238 
environmental standpoints. Further, a significant advantage of Pu 

over other isotopic fuels is that early in the processing the oxide is 

sintered into a very hard and inert state, thereby reducing the 

potential for affecting the environment. 
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In assessing and balancing the foregoing benefits against the 

costs involved in implementing the project and after considering the 

range of alternatives and their environmental impact, the Atomic Energy 

Commission has concluded that the proposed action should be undertaken. 

IX. SUMMARY OF COMMENTS RECEIVED ON DRAFT STATEMENT 

Replies on the draft of this environmental statement were 

received from seven Federal agencies and the Governor of South Carolina. 

The text of these replies and the AEC responses are presented in 

Appendix A. 

The Governor of South Carolina declined to comment until he 

can do so on the basis of a report being prepared by the Committee to 

Study the Establishment of Plants on Facilities for the Recovery of 

Nuclear Fuel and the Storage of Waste Nuclear Materials. This committee 

was established by the South Carolina General Assembly. 

Comments by the Federal agencies offered no objections to the 

proposed facility. A number of questions were received from EPA relating 

to seismic evaluation, monitoring of effluents, redundant safeguards 

to insure containment, effects of releases on the surrounding population, 

and waste management. These are tabulated in the EPA reply in Appendix A 

and the information given in those answers have been included in this 

Statement. 
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T E N N E S S E E N O R T H C A R O L I N A 
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FIG. 1 - LOCATION OF SAVANNAH RIVER PLANT 
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FIGURE 2. SAVANNAH RIVER PLANT 
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FIGURE 5. TOPOGRAPHIC RELIEF (A) AND UNCONFINED WATER TABLE MAPS OF AREA (B) 



APPENDIX A 

Comments on Draft Statement and Responses 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Office of the Governor, South Carolina 

Department of Health, Education and VJelfare 

Department of Interior 

Department of Agriculture 

Corps of Engineers, Savannah District 

Department of Commerce 

Department of Transportation 

Environmental Protection Agency 

A2 

A5 

A9 

A12 

A16 

AI8 

A20 

A23 
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OFFICE OF THE GOVERNOR 
C O L U M B I A 2 9 2 1 1 

March 15, 1972 

M r . Julius H. Rubin 
Assistant General Manager 

fo r Environment and Safety 
United States Atomic Energy Connmission 
Washington, D. C. 20545 

Dear M r . Rubin: 

Th is is in furtherance to my discussion this date with 
M r . Pennington of your office relative to a possible response f r om 
this office on the Atomic Energy Commission's draft environmental 
statennents concerning: 

a . Construction of a Plutonium-238 Fuel Fabrication 
Fac i l i ty at the Savannah River Plant. 

b. Bedrock Waste Storage Exploration at the Savannah 
River Plant. 

The Governor read your let ters and the draf t statements 
you provided with a great deal of interest and appreciated so much 
your making them available to h i m . 

As you know, the South Carol ina General Assembly 
appointed a Committee to Study the Establishment of Plants or 
Faci l i t ies for the Recovery of Nuclear Fuel and the Storage of 
Waste Nuclear Mater ia ls . The Committee has held extensive 
public hearings and conducted numerous studies and at present 
is developing the repor t . 
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JoHN C. W E S T 
GOVERNOR 



M r . Rub in - 2 - M a r c h 13, 1972 

In t h i s c o n n e c t i o n , you w i l l a p p r e c i a t e tha t the G o v e r n o r 
i s nna in ta in ing a c o m p l e t e l y open m i n d on the i s sues i nvo l ved u n t i l 
he has r e c e i v e d the r e p o r t of the Connmi t tee and had s u f f i c i e n t t i m e 
to c o n s i d e r the reconnmenda t i ons in d e p t h . F o r t h i s r e a s o n , any 
commients on y o u r d r a f t s t a t e m e n t s m i g h t w e l l p r o v e to be p r e e m p t i v e 
and m i s l e a d i n g on so h i g h l y a t e c h n i c a l , c o m p l e x and innpor tan t m a t t e r . 
Even s o , you m a y be c e r t a i n tha t j u s t as soon as the r e p o r t i s r e n d e r e d 
and d e c i s i o n s r e a c h e d , you w i l l be p r o m p t l y a d v i s e d . 

Y o u r i n t e r e s t and u n d e r s t a n d i n g i s nnost a p p r e c i a t e d . 

A l l good w i s h e s . 

S i n c e r e l y , 

\ J J a m e s M . W h i t m i r e , J r . I^ J 
E x e c u t i v e A s s i s t a n t 

J M W j r : B R 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . D.C. 20545 

APR 2 S 1972 

Mr. James M. Whitmire, Jr. 
Executive Assistant 
Office of the Governor 
State of South Carolina 
Columbia, South Carolina 29211 

Dear Mr. Whitmire: 

This is in response to your letter of March 15, 1972, concerning 
our draft Environmental Statements on construction of a Pu-233 
Fuel Fabrication Facility and on Bedrock Waste Storage Exploration, 
both at the Savannah River Plant. You noted the Governor's desire 
to reserve comments pending study in depth of the anticipated 
report of the General Assembly Committee to Study the Establishment 
of Plants or Facilities for the Recovery of Nuclear Fuel and the 
Storage of Waste Nuclear Materials. 

We have proceeded with publication of our final Environmental 
Statement on the Pu-238 facility because of the timing require
ments of the National Environmental Policy Act and pending AEC 
legislation. However, please be assured that we still welcome 
the Governor's comments and will give them the closest consider
ation. 

Thank you for your interest in these matters. A copy of the 
statement is enclosed for your information. 

Sincerely, 

Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosure: 
Environmental Statement -

Plutonium-238 Fuel Fabrication Facility 

cc: Gov. John C. West 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

WASHINGTON, D.C. 20201 

OFFICE OF THE SECRETARY 

Mr. Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Rubin: 

This is in response to your letter of January 12, 1972, wherein 
you requested comments on the draft environmental impact state
ment for the Plutonium-238 Fuel Fabrication Facility. 

This Department has reviewed the health aspects of the above 
project as presented in the documents submitted. The following 
comments are offered: 

1. Based on information contained in this report, it appears 
that the proposed facility can be constructed and 
operated without undue impact to populations due to 
radioactivity which would be released to the environ
ment. Establishment and operation of this facility 
at the Savannah River Plant appears to be the preferable 
alternative to other sites which have been considered. 

2. Other environmental impacts from the proposed construc
tion and operation appear to be minimal. 

3. The final statement should clarify questions raised by 
this draft statement. On page six of the draft is given 
a percentage composition of the plutonium oxide used 
as fuel material. It is not clear whether the percen
tages are based on weight of the several oxides or on 
contributions to total radioactivity by the several 
isotopes of plutonium. Also unclear is whether the 
radioactivity concentrations and dose factors at the 
site boundary (pp. 6, 10, and 17) are due to ^38 pu 
only or to the total of plutonium isotopes. If these 
numbers refer to contributions from Pu only, the 
summation from all isotopes should be included to 
present the true situation. 
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Page 2 — Mr. Julius H. Rubin 

The opportunity to review this draft environmental impact state
ment is appreciated. 

Sincerely yours. 

Merlin K. DuVal, M.D. >' 
Assistant Secretary for 
Health and Scientific Affairs 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N , D.C. 20545 

APR 2 6 1972 

Dr. Merlin K. DuVal, J r . 
A s s i s t a n t Secre tary for 

Health and S c i e n t i f i c Af fa i r s 
Department of Hea l th , Education and Welfare 
Washington, D. C. 20201 

Dear Dr. DuVal: 

Thank you for your letter of March 13, 1972, concerning the draft 
Environmental Statement - Plutonium-238 Fuel Fabrication Facility, 
Savannah River, South Carolina (WA3H-1522). Your review and 
comments on the health aspects of the draft Statement are appre
ciated, 

VJith regard to your request for clarification on isotopic compo
sition, two points must be considered. First, the percentages 
"80.37, 238pu, 16.27, ^^^?u, 2.47, ^*°?u, 0.87, ̂ ^^Pu, and 0.27, ^*^Fu" 
given on page 6 of the draft represent the isotopic composition 
of the plutonium contained in the feed material (expressed as 
atom percent). The "99.67, plutonium oxide" represents the purity 
of the feed material expressed on a v/eight percent basis x-7ith the 
remaining 0.47, being impurities described as "primarily neptunium-237 
(0.147„), and uranium (0.017,)." The percentages were included only 
as a means of describing in detail the material to be handled in 
the proposed facility. 

The second and more important point is that those percentages are 
not significant with respect to the total radioactivity values 
included elsewhere in the draft Statement. The plutonium-238 
isotope, although comprising only about 80% of the total plutonium 
in the plutonium oxide, accounts for essentially all (~ 997,) of 
the radioactivity. Accordingly, radioactivity concentrations and 
dose factors at the site boundary (pp 6, 10, and 17), although 
based on ^sspy only, are equally correct for quantifying the 
radioactivity from all isotopes in the plutonium oxide material. 
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Copies of the final Environmental Statement on the proposed facility 
are enclosed for your information. 

Sincerely yours, 

*--' Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosure: 
Environmental Statement -

Plutonium-238 Fuel Fabrication Facility 

-AS-



United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

MA. 1972 

Dear Mr. Rubin: 

Pursuant to your January 12 request, this Department has reviewed 
the draft environmental statement for the proposed plutonium-238 
fuel fabrication facility at the Savannah River Plant, South 
Carolina. The following comments are herewith submitted for your 
consideration. 

We consider the draft statement to be a good assessment of the 
environmental impact of the proposed facility for converting 
plutonium-238 oxide into compacted fuel assemblies. The statement 
recognizes and evaluates the chief environmental concern of possible 
release of dangerous amounts of radioactivity. The safeguards that 
will be taken to protect the environment from these releases and 
from other potential impacts are described. 

We endorse the concept of consolidating plutonium fabrication operations 
at a single site because it will enhance environmental protection and 
public safety. However, the statement implies that plutonium will not 
or is not produced at other sites. Because plutonium is produced at 
other sites the statement should be clarified with regard to this point. 

There is no indication in the statement that any consideration of 
seismic design requirements has been made. These data should be 
included. 

We appreciate the opportunity of commenting upon this statement. statei 

Deputy Assistant Secretary of thJlnterior 

Mr. Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 

U.S. Atomic Energy Commission 
Washington, D.C. 20545 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . D.C. 20545 

APR 2 5 1972 

Mr. W. W. Lyons, Deputy Assistant Secretary 
United States Department of the Interior 
Office of the Secretary 
Washington, D. G. 20240 

Dear Mr. Lyons: 

Thank you for your letter of March 6, 1972, concerning the Draft 
Environmental Statement - Plutonium-238 Fuel Fabrication Facility, 
Savannah River, South Carolina (WASH-1522). Your review and 
comments are appreciated. 

With regard to your comments on plutonium production at other AEG 
sites, the point that seems to require clarification is that the 
proposed facility is specific to one isotope of plutonium, i.e., 
plutonium-238. Savannah River is the only production site for the 
plutonium-238 isotope, although other sites produce different iso
topes of plutonium (plutonium-239, etc.). The principal Pu isotopes 
have considerably different characteristics and are used for dif
ferent applications. The plutoniura-238 isotope supplies heat 
energy for devices used principally for electrical power aboard 
spacecraft. Other isotopes of plutonium are not suited to this 
application. 

Your other coiranent concerned the lack of discussion on seismic 
design considerations. As described in the draft Statement, the 
facility to be modified was originally designed to withstand all 
but incredible disasters. All proposed modifications and additions 
would likewise be designed to comply with applicable minimum cri
teria for plutonium handling facilities. These criteria include 
not only seismic resistance, but resistance to other credible 
disasters such as tornadoes. However, we believe that two points 
should be emphasized with regard to design of the facility and 
how it relates to the analysis of "Extraordinary Adverse Environ
mental Effects" (p 17) described in the draft Statement. 
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Mr. W. W. Lyons -2- APR 2 S 1972 

First, actual detailed design of the facility has not yet been 
undertaken and, indeed, cannot be undertaken until the project is 
approved by Congress. Only such detailed design will reveal the 
specific measures that must be taken in constructing the facility 
to assure that it can withstand the credible severe disturbances 
such as earthquakes and tornadoes. Secondly, and more importantly, 
the analysis provided in the draft Statement does not take credit 
for those preventive measures in arriving at the maximum concen
tration of ^ssPuOg at the SRP perimeter (less than 0.017, of refer
ence guidelines). To reiterate the introductory statement in the 
"Loss of Filters" section: "No credible accident or natural 
phenomenon can be visualized which would result in the loss of 
all filter systems." That includes credible earthquakes. 

The Environmental Protection Agency also mentioned seismic consid
erations in their comments. Their letter and our response to it 
may also be of interest to you. This correspondence is included 
in Appendix A of the final Environmental Statement, copies of which 
are enclosed for your information. 

Sincerely yours, 

L^ Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 

Enclosure: 
Environmental Statement -

Plutonium-238 Fuel F a b r i c a t i o n F a c i l i t y 
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DEPARTMENT OF AGRICULTURE 
OFFICE OF THE SECRETARY 

WASHINGTON. D C 20250 

FEB 2 3 1972 

Mr. Julius H. Rubin 
Assistant Gereral Manager 

for Environment and Safety 
U, S. Atomic Energy Commission 
Washington, DC 205^5 

Dear Mr. Rubin: 

We have reviewed the draft environmental statement for the 

Plutonium 238 Fuel Fabrication Facility and comments from Soil 

Conservation Service and Economic Research Service, both agencies 

of the Department of Agriculture, are enclosed. 

Sincerely, 

T. C. BYERLY / 
Coordinator, Environmental 

Quality Activities 

Enclosures 

/ 
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U, S. EEPARTMENT OF AGRICUDTURE 
SOIL CONSERVATION SERVICE 

Only a manor amount of additional construction involving surface 
soil disturbance is proposed. Adverse environmental effects 
from this soil disturbance can be avoided by establishment of 
a suitable vegetative cover for protection from soil erosion 
as indicated on page 3- If construction is prolonged, seeding 
of a temporary vegetative cover should be used while construction 
is in progress. 

Comments cannot be made on the proposed methods for containment 
of plutonium isotopes as the Soil Conservation Service is not 
qualified to evaluate the methods. 
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U. S. DEPARTMENT OF AGRICULTURE 
ECONOMIC RESEARCH SERVICE 

The statement should be strengthened by a more detailed evaluation 
of benefits and costs. Annual costs can be determined with a 
fair degree of accuracy. The $8,000,000 estimate for building 
modification in FY 1973 indicates that some cost data are 
available. Annual benefits, while less susceptible to measurement, 
can be considered more thoroughly. For example, one measurable 
benefit would be the savings in costs of transporting plutonium 
oxide powder to other areas of the Nation. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . D.C. 20545 

APR 2 S 1972 

Mr. T. C. Byerly, Coordinator 
Environmental Quality Activities 
Department of Agriculture 
Office of the Secretary 
Washington, D. C. 20250 

Dear Mr. Byerly: 

Thank you for your letter of February 23, 1972, which transmitted 
comments from the Soil Conservation Service and the Economic 
Research Service concerning the draft Environmental Statement -
Plutonium-238 Fuel Fabrication Facility, Savannah River, South 
Carolina (WASH-1522). The comments and your efforts in reviewing 
the draft Statement are appreciated. 

With regard to the comments of the Soil Conservation Service, we 
do not anticipate a construction period of such length as to 
require the suggested temporary vegetative cover. However, in the 
event unforeseen delays occur which prolong the estimated construc
tion time necessary, protective measures will be taken. 

The comments of the Economic Research Service seem to reflect their 
basic interest in the economic aspects of the proposed project. Of 
course, analysis of the economic costs and benefits continues to be 
an important part of evaluating all project proposals. However, the 
National Environmental Policy Act requires a balancing of environ
mental costs against the environmental benefits, and we have attempted 
to accomplish this in the Statement. In the case of a project of 
this size the environmental benefits are considerable. 

Copies of the final Environmental Statement are enclosed for your 
information. 

Sincerely yours, 

r 
Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosure: 
Environmental Statement -
Plutonium-238 Fuel Fabrication Facility 
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DEPARTMENT OF THE ARMY 
SAVANNAH DISTRICT. CORPS OF ENGINEERS 

P. O. BOX 8 8 9 
SAVANNAH. GEORGIA 31402 

IN REPLY REFER TO 

SASGN 23 February 1972 

Mr. Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 
U.S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Rubin: 

Reference is made to your letter to Dr. Louis M. Rousselot, Assistant 
Secretary for Defense (Health & Environment), Department of Defense, 
dated 12 January 1972, with inclosed Draft Environmental Statement for 
Plutonium-238 Fuel Fabrication Facility, Savannah River, South Carolina. 

Review of the referenced material by the Savannah District indicates no 
conflict with existing or planned Corps of Engineers projects within 
the Savannah River Basin, 

Draft Environmental Statement appears to be complete and adequate, and 
evidences no effluents which would adversely affect the environment. 

Sincerely yours. 

a /̂i/< 
iOHN H. CAMPBELL 
Major, CE 
Deputy District Engineer 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . D.C. 20545 

APR 2 G Tu7. 

Major John H. Campbell, CE 
Deputy District Engineer 
Department of the Army 
Savannah District 
Corps of Engineers 
P. 0. Box 889 
Savannah, Georgia 31402 

Dear Major Campbell: 

Thank you for your letter of February 23, 1972, concerning the 
Draft Environmental Statement - Plutonium-238 Fuel Fabrication 
Facility, Savannah River, South Carolina (WASH-1522). Your 
review of the draft Statement is appreciated. 

Copies of the final Environmental Statement are enclosed for 
your information. 

Sincerely yours, 

Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosure: 
Environmental Statement -
Plutonium-238 Fuel Fabrication Facility 

cc: Dr. Richard S. Wilbur 
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THE ASSISTANT SECRETARY OF COMMERCE 
Washington, D C 20230 

February 11, 1972 

Mr. Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 
Room B-312 
U.S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Rubin: 

In response to your letter of January 12, 1972, the Department 
of Commerce has received the draft environmental impact state
ment titled "Plutoniim-238 Fuel Fabrication Facility, Savannah 
River, South Carolina," reference WASH-1522, for review and 
comment. 

The Department of Commerce has reviewed the draft environmental 
impact statement and has no comment. 

We are pleased to have been offered the opportunity to comment 
on this statement. 

Sincerely, 

f'.J^J^ 
Sidney R./Caller 
Deputy Assistant Secretary 
for Environmental Affairs 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . D.C. 20545 

APR 2 G 1972 

Dr. Sidney R. Galler 
Deputy Assistant Secretary 
for Environmental Affairs 

The Assistant Secretary of Commerce 
Washington, D. C. 20230 

Dear Dr. Galler: 

Thank you for your letter of February 11, 1972, concerning the 
Draft Environmental Statement - Plutonium-238 Fuel Fabrication 
Facility, Savannah River, South Carolina (WASH-1522). Your 
review of the draft Statement is appreciated. 

Copies of the final Environmental Statement are enclosed for 
your information. 

Sincerely yours, 

Julius H. Rubin 
Assistant General Manager 

for Enviroranent and Safety 

Enclosure: 
Environmental Statement -
Plutonium-238 Fuel Fabrication Facility 
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OFFICE OF THE SECRETARY OF TRANSPORTATION 

WASHINGTON, D.C. 20590 

2 9 FEB 1972 

MEMORANDUM FOR: U. S. Atomic Energy Commission 
Washington, D. C. 20545 

SUBJECT: Draft Environmental Impact Statements 

Review of the following draft environmental impact statements 
has been conducted by this Department, giving specific attention 
to the transportation of radioactive materials: 

1. WASH-1515 Radioactive Waste Volume Reduction 
Facility, Los Alamos, New Mexico 

2. WASH-1511 Bedrock Waste Storage Exploration, 
Savannah River, South Carolina 

3. WASH-1512 Rover Fuels Processing Facility, 
NRTS, Idaho 

4. WASH-1522 Plutonium-238 Fuel Fabrication 
Facility, Savannah River, South 
Carolina 

We could find no indication of transport practices which are 
contrary to DOT or AEC regulations. Consequently, we have no 
comments to offer. 

L^ 
ohn E. Hirten ^ 
Deputy Assistant Secretary for 
Environment and Urban Systems 
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OFFICE OF THE SECRETARY OF TRANSPORTATION 

WASHINGTON, D.C. 20590 

March 7 , 1972 

Mr, Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 

Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Rubin: 

We have reviewed the draft environmental impact statements for 
the following four projects and have no comments to offer: 

1. Plutonium-238 Fuel Fabrication Facility, 
Savannah River, South Carolina. 

2. Rover Fuels Processing Facility, National 
Reactor Testing Station, Idaho. 

3. Bedrock Waste Storage Exploration, Savannah 
River, South Carolina. 

4. Radioactive Solid Waste Volume Reduction 
Facility, Los Alamos Scientific Laboratory, 
New Mexico. 

We appreciate the opportunity to review these draft statements. 

Sincerely, 

7 1" 

-7 V 
John E. Hirten 
Deputy Assistant Secretary for 
Environment and Urban Systems 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . D.C. 20545 

APR 2 6 1972 

Mr. John E. Hirten 
Deputy Assistant Secretary for 
Environment and Urban Systems 

Office of the Secretary of Transportation 
Washington, D. C. 20590 

Dear Mr. Hirten: 

This will acknowledge receipt of your February 29 and March 7, 
1972, memoranda concerning the Draft Environmental Statement -
Plutonium-238 Fuel Fabrication Facility, Savannah River, South 
Carolina O'JASH-1522). We appreciate your review of the 
transportation aspects of the draft Statements. 

Copies of the final Environmental Statement are enclosed for 
your information. 

Sincerely yours, 

Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 

Enclosure: 
Environmental Statement -
Plutonium-238 Fuel Fabrication Facility 
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ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

^fifil 6 1S7Z 

Mr. Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Mr. Rubin: 

We have completed our review of the Atomic Energy 
Commission's proposed plan to construct a facility at 
its Savannah River Plant (SRP) for the fabrication of 
plutonium fuel discs. Our detailed comments on the 
"Draft Environmental Statement, Plutonium-238 Fuel 
Fabrication Facility, Savannah River, S.C. (WASH 1522)" 
are enclosed. 

Because the location of the facility at the SRP 
site will eliminate the need for transportation of 
powdered plutonium oxide, we believe the potential for 
significant adverse environmental impact will be reduced. 
In order to establish the extent of the total impact, 
however, more specific information on the waste disposal 
system should be provided. 

It should be noted that our comments are directed 
specifically to the operation of the proposed fuel 
fabrication facility and do not consider the environmental 
impact of the total Savannah River Plant. This should 
not be construed as indicating, however, that EPA 
believes consideration of the total SRP operation is 
inappropriate. In fact, it is suggested that the 
Commission consider preparing an evaluation of the 
environmental impact of all present activities at the 
plant. This will provide a basis on which any future 
expansions of the plant operation can be assessed. 
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If you have any questions about our comments or 
related environmental matters, please contact 
Mr. Craig Roberts of EPA's office of Radiation Programs 

Sincerely, 

yjMcy?'!" 6̂ -̂. .^^ 
Sheldon Meyers 
Director 
Office of Federal Activities 

Enclosure 
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ENVIRONMENTAL PROTECTION AGENCY 

COMMENTS ON PLUTONIUl-I-238 FUEL FABRICATION FACILITYY 

INTRODUCTION AND CONCLUSIONS 

This review summarizes the results of an evaluation by the 

Environmental Protection Agency of the •environmental effects of the 

Plutonium-238 Fuel Fabrication Facility located at the AEC's Savannah 

River Plant. This review is based on the draft environmental statement 

submitted by the AEC under the requirements of the National Environmental 

Policy Act of 1969. The main conclusions of the review are as f ollov.'s: 

1. Use of the proposed facility will reduce the potential 

environmental impact of fabricating plutonium-238 in comparison 

with present methods and proposed alternative methods. 

2. A complete evaluation of the environmental effects of 

wastes generated by the proposed facility requires more specific 

information on the vjaste disposal systems. 

RADIOLOGICAL ASPECTS 

The Atomic Energy Commission is proposing to remodel an existing 

building at the Savannah River Plant to enable it to be used as a 

plutonium-238 fuel fabrication facility. This facility will convert 

o o o 

PUO2 powder into cermet discs for use as fuel in radioisotopic 

thermoelectric generators. The facility would replace a similar 

operation located at Mound Laboratories in Ohio. The facility would 

eliminate the requirement to transport the powdered •̂ °Pu02 from the 

Savannah River -Plant to the Mound Laboratory. The existing structure 

to be remodeled is already designed and built to provide protection 

in all but incredible disasters. 
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No information is included concerning acceptability from a 

seismic viex^point of the proposed site. Additionally, the draft 

statement makes no reference to the siting criteria contained in 

the April 1971 AEC draft guidance entitled "Minimum Criteria for Nev; 

Plutonium Facilities" prepared by the AEC's Division of Construction. 

The potential adverse environmental effects from all effluents, 

from the proposed fabrication facility were reviewed. Control of 

the movement of ventilation air will be an important means of controlling 

plutonium contamination within the building. The ventilation system 

will exhaust to the atmosphere through three stages of high efficiency 

particulate air (HEPA) filters. Two stages of this system will be 

located within the concrete building structure and the third stage 

in an underground location external to the building. The environmental 

statement lacks specific information on the system which wi]1 be used 

to monitor the quantities of plutonium particles released through 

each stage of the filter system and to the environment. Information 

describing the total amount and particle size distribution of the 

PuO„ escaping the filter system to the environment should be presented. 

Additional information for the air filtration system and the meteorologic 

characteristics of the site should be included to allow an independent 

O O Q 

analysis to be made of the predicted dispersion of PuO„ to the 

environment, both from routine operations and in the event of an 

accident. 

The accident analysis in the statement assumes that the worst 

accident would involve the total loss of filtering action in the 
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system with the ventilation system continuing to operate for one hour 

after the loss. Since the filtration and ventilation system is the 

most important element in the control of PuOj contamination, a 

description of any redundency designed to prevent such an occurrence 

should be included. The statement should describe the means available 

o o Q 

for controlling release of PuO„ in the event of the breach of a 

process cell and the simultaneous loss of negative pressure. Any 

automatic safeguards designed into the filter system to \jarn of 

system malfunction should also be fully discussed. The statement 

describes the ability of the building to withstand all credible 

natural environments, but it fails to mention if the 200 foot exhaust 

stack associated with the system is also protected against loss or 

damage in the event of natural disaster, and further what the effects 

of such a loss might be. 

A discussion of the methods used for monitoring the plutonium 

released to the environment in the immediate area of the plant site 

should be presented. A more detailed description of the total environ

mental monitoring and surveillance system should be included in the 

final statement. This description should include the criteria which 

will be used to control the operations of the facility. 

Several references were made in the statement to estimated lung 

doses compared to existing guidelines. Federal guidelines pertaining 

to environmental concentrations and/or constraints on body burdens for 

Pu-238 were not published by the former FRC for either operational 

or accidental situations nor have any yet been published by EPA, which 

has this responsibility. The environmental impact statement should 

indicate the criteria currently being used by the AEC for both situations. 
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The development of these criteria should consider both the airborne 

plutonium released from the facility and the possible resuspension 

and redistribution of the plutonium in the environment. Although it 

does not affect the conclusions about the proposed action, there is a 

discrepancy in the dose estimate for the worst possible condition. On 

page 17, this figure is given as 1.4 millirem or less than 1% of 

reference guidelines, while on page 10, this value is given as less th 

0.0l% of the guidelines. This discrepancy should be resolved in the 

final statement. 

While the statement mentions on page 16 "No liquid radioactive 

wastes are generated in the building", examination of the building 

floor plan on page 29 of the statement indicates two decontamination 

and inspection rooms and one personnel decontamination room. The 

statement should estimate the amounts of liquid radioactive wastes 

generated by these decontamination facilities, the treatment to which 

they will be subjected, and the eventual disposal techniques to be 

employed. A water spray system is described which will provide 

protection for the final HEPA filter to prevent damage should a fire 

occur in the glove box system. Information on the collection and 

treatment systems for this potential source of liquid radioactive 

waste should also be provided. 

Solid wastes are proposed to be stored in 6 foot diameter by 

6 foot high concrete containers covered by soil. Monitor wells will 

be placed around the waste storage site to allow withdrawal of water 

to check for plutonium contamination of the water table. The final 

statement should indicate what the expected levels of plutonium would 
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be in these containers, and the estimated rate at which the plutonium 

may escape from these containers and reach the water table by migration 

through the soil. From this data the short-term radiological health 

consequences should be estimated along with a discussion of any concurrent 

long-term commitment of the land area. 

NON-RADIOACTIVE WASTES 

The statement lacks specific information about the disposal 

techniques to be employed for non-radioactive liquid and solid wastes 

which would be generated during the construction process and during 

operation of the facility. The disposal methods used should be 

thoroughly discussed in the final statement. 

Even though domestic waste production is probably minimal, adequate 

treatment by septic tank and tile field or other method is necessary 

and should be discussed. This is especially necessary since most 

sources of domestic waste at the plant are not presently receiving 

secondary treatment as required by the South Carolina Water Quality 

Standards. 

More detailed information is needed on the air pollution potential 

of the facility. If any of the air pollutants, for which air quality 

criteria have been established, are likely to be emitted from the 

proposed facility, the amounts to be emitted and the control techniques 

to be used should be described. 

An emergency self-starting diesel generator will be provided; 

however, no mention is made of quantities of oil stored, of the method 

of storage and delivery, nor of the proposed procedures and facilities 
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to be provided to assure that oil will not be released to the environ

ment in the event of leak, spill, or tank rupture. Such information 

should be included in the final statement. 

Information on quantities of Halon 1301 which will be released 

to control fire and possible environmental effects arising from its 

use should be discussed. Fire truck foam systems are highly efficient 

extinguishers; however, the foams involved are often organic of high 

pollution potential. Containment and treatment of these wastes, where 

practical, should be instituted, expecially if quantities are large. 

ALTERNATIVES TO PROPOSED ACTION 

Our analysis of the environmental statement Indicates that 

routine operation of the proposed new facility for fuel fabrication 

will have the least potential environmental damage of any of the 

alternates discussed. The natural disaster protection for the facility 

and the elimination of the long-distance transportation of hazardous 

material were important factors in this analysis. 

Alternative methods for storing the solid radioactive wastes 

generated by this proposed action were not discussed. Other solid 

wastes containing plutonium are generated by the Savannah River 

Plant, and it would seem logical that one disposal method should be 

developed for the entire plant. In the development of such a plant-

wide method, a discussion of the advantages and disadvantages of the 

use of concrete containers compared to other methods such as steel 

drums should be included. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N , D.C. 20545 

APR 2 8 1972 

Mr. Sheldon Meyers, Director 
Office of Federal Activities 
Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Meyers: 

Thank you for your letter of March 16, 1972, and the accompanying 
comments on the Draft Environmental Statement - Plutonium-238 Fuel 
Fabrication Facility, Savannah River, South Carolina (WASH-1522). 
These and other written comments received have been considered in 
the preparation of the final statement. They are summarized in 
Section IX, 

At your suggestion some additional relevant information has been 
included in the final statement on the waste disposal system. 
Our responses to your specific comments are enclosed. With 
regard to the EPA interest in the environmental impact of the 
total Savannah River Plant we believe this remains beyond the 
scope of projects covered by the present concept for environmental 
impact statements. If there is some area at SRP of interest to 
EPA staff they should feel free to contact AEC program people to 
obtain any reports or information on the subject that could be 
made available. 

Copies of the final Environmental Statement are enclosed for your 
Information. 

Sincerely, 

Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosures: 
1. Responses to EPA Comments 
2. Environmental Statement -

Plutonium-238 Fuel Fabrication Facility 
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ENCLOSURE 1 

RESPONSES TO EPA COMMENTS 

RADIOLOGICAL ASPECTS 

1. Facility Criteria 

The draft proposed "Minimum Criteria for New Plutonium 
Facilities" includes requirements in many areas such as: 
seismic resistance, tornado and windstorm resistance, 
fire resistance, and radiological criteria. The 
Plutonium-238 Fuel Facility will be housed in an existing 
building which will be modified to meet all structural 
and containment requirements. 

2. Air Monitoring 

Air leaving the exhaust stack would be continuously 
sampled and monitored for radioactivity. The system 
would continuously record concentration and would alarm 
if concentration exceeds a preset value near the expected 
release. In the event of alarm, corrective action would 
be taken immediately. Sample locations would also be 
provided between filtration stages and periodic samples 
would be taken for evaluation of filter effectiveness. 

Plutonium-238 released to the environment would not be 
expected to exceed five millicurles per year. Particles 
passing through the HEPA filters would predominately be 
less than one micron but no distribution data are avail
able. One study has indicated that small PuO^ particles 
tend to agglomerate into much larger particles. 

3. Dispersion of Plutonium to the Environment 

The meteorological characteristics of the site and an 
analysis of the dispersion of plutonium is Included in 
Appendix B of the final Statement. 

4. Filtration Redundancy 

Redundancy in process filtration would be provided by 
having at least three filtration stages in series. Two 
will be of the HEPA type with the third not yet defined. 
The stages beyond the first would be provided primarily 
to prevent a release if an accident destroys a preceding 
stage. As added assurance, each filter stage would be 
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tested in place to guarantee proper fabrication and 
installation. A spare exhaust fan would be provided to 
prevent loss of pressure differential between clean and 
contaminated areas. If an operating exhaust fan failed, 
the spare would automatically start. If all exhaust fans 
failed, the supply fan would be automatically stopped. 
As an added guard against loss of exhaust, all exhaust 
fans would be automatically switched to emergency diesel 
power if the main power supply should fail. 

Control of Accident Conditions 

In the unlikely event of breach of a process cell and loss 
of negative pressure, the spread of contamination outside 
the building would be prevented by the doors and air locks 
which are part of the compartmentalization built into the 
facility (clean, regulated, and contaminated zones within 
the building are separated by doors and air locks). If 
a total loss of exhaust fans occurred (highly unlikely), 
the supply fan would be automatically stopped to avoid 
pressurizing the process area. A slight exhaust from the 
process cell and surrounding room might exist by natural 
draft from the stack. No significant contamination would 
escape in this manner because both the cell and surrounding 
room would exhaust through HEPA filters. 

Audible and visual alarms would be provided to warn of 
exhaust fan power failure, high pressure in the exhaust 
system, high pressure differential between supply and 
exhaust air, and high radioactivity in the exhaust air. 

Because the facility has not yet been designed, stack 
damage has not been studied. However, if it is assumed 
that the stack collapses and air exhausts ^^^PuOg at 
ground level, the exposure to an individual at the SRP 
perimeter would be no more than twice as great than with 
the stack still standing, an amount still far below the 
AEC standards for normal operation. If the stack would 
collapse and damage the fans, the instrumentation dis
cussed previously would prevent pressurization of the 
process area. Damage to the process area from falling 
debris is considered very unlikely but will be considered 
in the design of the facility. 
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Plutonlum-238 Releases 

Releases of plutonium to the environment in the immediate 
area of the PFF would be monitored by a number of methods, 
A fallout pan, for both v/et and dry depositions, would be 
located in F Area within 200 yards of the PFF. Samples 
from this pan would be analyzed biweekly. Supplementing 
the fallout pan would be a number of dry fallout detection 
stations surrounding F Area. These dry fallout stations 
utilize sticky paper which would be collected for analysis 
every two weeks. Foliar deposition of radioactive material 
would be determined by monthly collection and analysis of 
grass in all quadrants at the boundary of F Area. Undis
turbed soil would be sampled (and analyzed) annually at 
varying distances and directions from F Area to detect any 
long term trends of environmental buildup of plutonium. 
Continuous air sampling, analyzed at two-v/eek Intervals, 
would be conducted within F Area and at nine other on-plant 
locations surrounding F Area within a radius of 5 miles. 

Off-site monitoring already includes continuous air 
sampling and fallout collection, analyzed at two-week 
intervals, at ten locations at about a 25 mile radius 
from the center of SRP. At seven locations along this 
25 mile radius, grass is collected monthly for measurement 
of foliar deposition. Soil sampling and analysis is 
performed annually at off-site locations at varying dis
tances and directions to detect any long term trends of 
environmental buildup of plutonium. 

Administrative controls would limit releases of plutonium-238 
from the PFF to less than 5 mCi per year under normal oper
ating conditions. At this maximum rate of release, concen
trations in the off-site environment would be expected to 
be below practical methods of measurement. The routine 
method for measurement of air activity has a lower limit 
of detection of 3 x 10"^^ y,Ci/cc for alpha emitting isotopes. 
This is approximately 0.03% of the concentration guide for 
uncontrolled areas (1 x 10"^^ p,Ci/cc) published in AECM 0524 
and 10 CFR 20 for insoluble plutonium-238. 
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Federal guidelines pertaining to environmental concen
trations and/or constraints on body burdens for plutonium-238 
were not published by the former Federal Radiation Council 
(FRC) for either operational or accidental situations nor 
have any yet been published by EPA. In view of this, 
potential off-site exposures from PFF operations were com
pared to the guidelines established by the FRC for whole 
body exposure of individuals (500 mrem/year) in their 
Report No. 1, "Background Material for the Development of 
Radiation Protection Standards", May 13, 1960. Inhalation 
of Insoluble plutonium Isotopes causes greatest exposure 
to the lung with very little exposure to the whole body or 
other organs. The use of the whole body guide for the lung 
dose guide is conservative and is used in the environmental 
statement for assessing the effects of both operational and 
accidental situations. 

Specific plutonium analyses of off-site soil samples and 
air samples show that deposition and/or resuspension from 
similar existing ^^^PuOg operations at SRP cause no 
detectable environmental buildup and that concentrations 
are far below levels of biological concern. These levels 
are comparable to those found throughout the United States 
from weapons test fallout. 

Liquid Wastes 

Process decontamination liquids containing radioactivity 
and consisting of a few gallons per day would be packaged 
and transported to existing liquid radioactive waste 
handling facilities in F Area. The small amount (micro-
curies) of the ^s^PuOg in the decontamination liquids 
would be stored in large tanks presently used for plutonium 
and other radioactive waste. 

The spray system used to protect the final HEPA filter 
from fire will be a recirculating system to minimize water 
volume. Contaminated water from routine tests would be 
packaged and handled in the same manner as described above 
for contaminated liquids. 
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8. Solid Wastes 

The oiaximum amount of ^a^p^ £„ ^^g gĵ ^̂  ̂ ŷ ^^^ foot 
concrete containers would likely be less than 170 curies 
based on experience in a facility handling similar 
material and the average value will be considerably less. 
This container is considered virtually complete contain
ment since experience at SRP over many years of storage 
in this fashion has shown that no plutonium migrates to 
the soil. However, this is considered interim storage 
until a more permanent method is developed. The land 
area where these containers would be stored would be usable 
for other plant purposes once the containers are removed. 

NON-RADIOACTIVE WASTES 

1. Waste Disposal 

No significant amount of liquid waste would be generated 
during construction or operation of the facility (except 
for domestic waste which is discussed below). Non
radioactive solid waste from construction and operation 
may be disposed of by burning, although provision of land 
fill for such disposal is under consideration. Domestic 
waste from PFF would be routed to an existing primary 
treatment facility in F Area. The need for secondary 
treatment is presently under consideration. 

2. Diesel Oil 

The diesel generators would be packaged units with integral 
fuel tanks of 90 gallons each. Each diesel would be located 
in a separate room provided with curbing to retain spilled 
or leaking oil. Spills during delivery of oil, via hose, 
from a tank truck outdoors would be limited by attendants 
to a few gallons at most, an amount that would have an 
insignificant effect. The generators will be run for 
test periods of about one hour per month. 
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Fire Fighting Materials 

The largest area judged likely to be involved in a fire 
would have released about 800 lb of Halon 1301, which is 
non-toxic, and conceivably could also receive another 
800 lb from a backup supply. Air leaving the building 
stack under fire conditions might contain 1 to 5% by 
weight Halon 1301. Dilution and dispersion from the stack 
would be many thousandfold and the release would probably 
occur over a period of less than one hour. Because air 
containing as much as 10% Halon 1301 is safely breathable 
for short periods, this release from the stack is judged 
to be harmless. It should also be pointed out that the 
consequence of not using the Halon to extinguish a fire, 
or using other extlngulshants, would be more severe. 

Foam systems would not be used in PFF for fire fighting. 
Instead, a water fog system would be used but only in 
clean zones of the building. For the expected combustible 
load, no more than 5000 gallons of water (a gross upper 
limit) might be used. Drainage would be partially down 
domestic drains inside the building and partly to the 
soil via building doors. The drainage would contain no 
radioactive material because sills at all process room 
entrances would prevent water entry and exit. Fires in 
regulated and process areas would be fought with portable 
extinguishers or the Halon 1301 system depending on the 
size. 
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APPENDIX B 

CALCULATION OF DOSE AT PLANT PERIMETER 

ASSUMPTIONS 

238 

1. Pu released to the 200 ft stack would not exceed 5 milli

curles per year, based on experience in similar facilities. 

2. All plutonium released would be as PuO., but after release 

would act as a gas. (The latter assumption is conservative 

since it does not take credit for the radioactivity which 

would be limited between the stack and the SRP perimeter.) 

3. The gaossian plume dispersion formula mathematically defines 

the plume dispersion. 

4. Wind would blow equally from all directions (true within a 

factor of two from the average). 

5. Airborne radioactivity would not be affected by atmospheric 

conditions. 

6. Meteorological conditions and wind speed frequencies would 

be as recorded in tables X and XII of ref. 4. 

PLANT DATA 

Stack Height = 2 0 0 feet 

Stack Air Flow = 30,000 cubic f ee t per minute 

Wind Speed « 1.6 f ee t per second 

Distance, Stack to SRP Perimeter " 6 . 5 miles 
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CALCULATIONS 

1. Dose from average conditions 

Atmospheric dispersion is calculated by the following equation 

from ref. 4 and 7. 

: ^ 
C » ^SA ^^P 

v̂ t̂_ where 

TT u Cy â  

C B Annual SRP perimeter radioactivity concentration 

Q_. = Average annual stack release rate 
SA 

h » Stack height 

U B Annual wind speed 

a '^ Average annual horizontal dispersion coefficient 

a- " Average annual vertical dispersion coefficient 

Simplifying this equation for the special case studied here 

gives: 

C„ " QcA 3.85 X 10"^ p SA 

(5 X 10-3 £ ^ ) ^3.85 X 10-9) 

f ,^1 seconds \ 

3̂.15 ^^o'-^^^r-j 
-19 B 6.12 X 10 mlcrocurles per cubic centimeter 

# 

# 
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The average man is assumed to breathe 2 x 10 cubic centimeters 

-9 
per day and thus would theoretically inhale 4.5 x 10 mlcrocurles 

per year. The maximum theoretical dose rate would be: 

,3 m i l l l r e m ' Dose Rate = C 2̂ x 10̂  f-) r365 ^^) Qu . ""^ . ) /'lO" 
p V̂  d a y y V y e a r / ^ microcuriey V̂  rem 

-4 
= 2.9 X 10 ml l l i r em per year 

The f a c t o r , 64 rem per raicrocurie, r e p r e s e n t s a 50 year dose from 

exposure to plutonium for one year with the conserva t ive assumption 

t h a t a l l of the Pu inhaled i s absorbed (Reference 8 ) . 

Dose from l o s s - o f - f l l t e r acc iden t 

For shor t term e f f e c t s , atmospheric d i s p e r s i o n i s ca l cu l a t ed by 

the same equat ion from ref . 7 : 

Qg exp -%(k-

P "^ " / whe re M 
TT U ay a^ 

Q = Stack r e l ea se r a t e 

This equat ion s i m p l i f i e s t o : 

C = Q„ 2 .5 X l O ' ^ 
P S 

With the assumed loss of filters, the stack release rate of 5 x 10*3 

3 
curies per year would be increased by 3.3 x 10 (the ratio of radio-
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activity into a HEPA filter to radioactivity passing through) to 

5.3 X 10 curies per second. The theoretical Inhalation dose 

would be: 

C (2 X 10^ ££_) (l hour) (6.4 x 10^ mlllirem } 
Dose = p V day/ \ / \ microcurie/ 

=• 0.71 mlllirem 

A further conservative assumption is to consider an Individual 

breathing at twice the normal rate due to work activities. In this 

case the hypothetical inhalation dose would be in the order of 

1.4 mlllirem. 
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