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I. SUMMARY 

This Environmental Statement was prepared in accordance with the 

National Environmental Policy Act and in support of project 73-1-h, 

"Rover Fuels Processing Facility", included in AEC's proposed 

authorization and appropriation for Fiscal Year 1973* The proposed 

project would consist of modifying a small portion of the existing 

Idaho Chemical Processing Plant (ICPP) to store and subsequently 

reclaim useable urani\im from the Rover fuels. The proposed project 

would be located at the National Reactor Testing Station (NRTS) which 

is situated on a plain in Southeastern Idaho and consists of a flat 

area covered primarily with sagebrush and grass. The principal wild

life residing in this area consists of antelope, coyotes, rabbits, 

and small rodents. 

Currently, Rover fuel from the joint AEC-NASA (National Aeronautics auid 

Space Administration) nuclear rocket project is stored at the Nuclear 

Rocket Development Station (NRDS) in Nevada. This fuel contains about 

2600 kg of highly enriched uranium (93% U-235) that is not being 

utilized in its present form. The proposed operation would recover 

uranium worth $26 million for reuse at an estimated cost of $U.5 

million. The undiscounted benefit-to-cost ratio is about six. 
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Benefits resulting from the processing of the Rover fuel wo\ild be 

the upgrading of the containment of the radionuclides in the fuel 

by storage at a single facility which was designed specifically to 

handle radioactive material. In addition, the urani\im in the fuel 

will be available for future use to produce about 12 billion KWH of 

electrical power in excess of the electrical power necessary to 

bring the ore to the fuel's present enrichment. 

Environmental costs associated with this project will be the temporary 

use of less than one acre of restricted land within the boiondaries of 

NRTS for an indefinite period of time and the release of small quanti

ties of radioactive fission products in concentrations several orders 

of magnitude below current discharge guidelines contained in applicable 

(a) 

Federal Regulations . Non-radioactive chemicals will be released to 

the environment in concentrations less than 0.1^ of Federal and State 

Regulations. The facility will be designed to minimize the quantities 

of radioactive and non-radioactive discharges released. Effluent clean

up systems will be designed based on State of Idaho Rules and Regulations 

(a) AEC Manual Chapter O52U (and its Appendix). These concentration 
guides are identical to Title 10 Code of Federal Regulations 
Part 20 and both are consistent with the Recommendations of the 
International Committee on Radiation Protection. 

(b) Rules & Regulations for the Establishment of Standards of Water 
Quality and for Waste Water Treatment Requirements for Waters of 
the State of Idaho. 

Rules and Regulations for the Control of Air Pollution in Idaho. 

- 2 -



and in conformance with the Clean Air Act, as amended and the Federal 

Water Pollution Control Act, as amended. The radioactive fuel will 

be transported through the public domain, however, the risk to both 

carrier and public due to both nuclear and non-nuclear hazards are 

small. Federal and State regulations will govern the shipments. 

Because a large quantity of irradiated Rover fuels exists, there are 

only two practical alternatives -- storage or processing of the fuel. 

Consideration of the alternatives indicated that processing of the 

Rover fuel would result in net environmental as well as economic 

benefits. 

In assessing and balancing the anticipated benefits against the 

environmental and economic costs, and after considering the avail

able alternatives, it is concluded that the proposed Rover Fuels 

Processing Facility should be constructed. 
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II. BACKGROUND 

The U. S. Atomic Energy Commission (USAEC) and the National Aeronautics 

and Space Administration (NASA) have been conducting a joint program to 

develop a nuclear rocket engine. Large quantities of spent nuclear 

fuel have been accumulated and are stored at the Nuclear Rocket Develop 

ment Station (NRDS) located about 82 air miles from Las Vegas, Nevada. 

Because a technically-proven recovery process was not available, these 

fuels could not be processed in existing irradiated fuel reprocessing 

plants. Processing of the fuel is now possible, and it is proposed to 

reclaim the xinconsumed uranium from the Rover fuel in a facility to be 

installed at the Idaho Chemical Processing Plant (ICPP). The proposed 

action, including trsmsportation of the fuel from the NRDS to ICPP, and 

the fuel storage and processing at ICPP are described briefly in the 

following section. Additional details concerning the proposed action 

axe in Appendix A. 

A. DETAILED DESCRIPTION 

1. Project Scope and Status 

Based on the existing Rover fuel the operating lifetime of this 

process will be about four or five months (excluding ICPP fuel 

storage time). Pending approval of this proposed project, the 

fuel wovild be shipped to the ICPP and processed during FiscsuL 

Year (FY) 1976. Should the Rover program be expanded at a 

future date, or ajiother combustible fuel be assigned to ICPP 

- 1+ -



for processing, the total amount of fuel to be processed would 

be increased greatly. The operating lifetime and thus, bene

fits from the process wovild be increased. 

Experimental development of this process is nearing completion. 

Detailed design of the process installation at the ICPP is 

proposed to begin during the second quarter of FY 1973. Pre

liminary design of the dry fuel storage facility is complete, 

and construction is scheduled for completion during the fourth 

quarter of FY 1973. 

Description of Fuel and Current Storage 

The Rover nuclear rocket fuel is composed of a graphite matrix, 

which contains uraniumi dispersed through the fuel element either 

as uncoated or pyrolytic carbon-coated uranium carbide particles. 

The composition of the fuel varied widely throughout the l6-year 

nuclear development program. For example, some of the elements 

contain a niobium carbide coating. To date, spent Rover fuel 

containing approximately 2600 kilograms of 93'̂  enriched uranium 

has been accumulated at the NRDS. The fuel elements are stored 

in metal boxes containing a neutron-absorbing material which 

prevents an accidental nuclear criticality. Fuel debris (i.e., 

pieces of broken fuel) has been placed in cans and centered in 

large drums to maintain criticality safety. These boxes and 

drums (Figure 1) are stacked in racks on railroad flatcars and 
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are covered with a vented weather protection shield. The 

railroad cars are parked on a spixr track inside a fenced 

security area (Figure 2). 

Proposed Fuel Transfer and Shipping 

A total of 26,000 fuel elements will be shipped. Ten shielded 

shipping casks are available, each carrying 200 fuel elements. 

A total of 130 cask loads will be transported, one to a truck 

(or, possibly two or three to a rail car). The shipments will 

probably be made over a six-month period sometime in 197^. 

Each fuel element contains an average of 0.2 curies of mixed 

fission products, for a total average cask loading of about 

kO curies. The radioactive heat generation rate will be less 

than 150 watts per cask which will produce no measurable heat 

at the external surface of the cask. 

Shipments will be made via the most direct routing. The one-way 

distance between the NRDS and the ICPP is about 65O miles. Most 

of the route is through sparsely-populated .semi-desert, with a 

traffic density well below the national average. 

Details on the shipments and a description of the Rover shipping 

casks are found in Appendix D. 

ICPP Fuel Storage 

At the ICPP, the Rover fuel will be transferred to a dry 

storage facility for irradiated fuels , which is currently being 
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built for the storage of graphite fuel. Dry storage of the 

spent fuel is preferred, because it is simple, economic, and 

inherently safer than underwater storage. If stored xinder 

water, the Rover fuels would require waterproof containers 

because the carbide fuel particles react with water, releasing 

fission products and the reaction product acetylene. The dry 

storage facility is shown in Figures 3 and k. A total of 2U0 

canisters of Rover fuel can be stored in this facility. 

The storage facility is suitable for storage of fuel 

elements from the new high temperature gas cooled power reactors 

(HTGR). At the present time commercial capability to reprocess 

HTGR fuel does not exist. The storage facility can contain a 

maxim\mi of 3700 kilograms of uranium and 30 million curies of 

mixed fission products. Although much (approximately 2600 

kilograms) of the stored uranium will be present in the Rover 

fuel, it will contain less than 5000 curies of mixed fission 

product activity. The maximum, calcxilated direct radiation 

level outside the storage facility is 2.5 mr/hr (additional 

details are given in Appendix A). 

Supply and exhaust fans will provide a normal air flow of 

10,000 cubic feet per minute (cfm) to remove the fission 

product decay heat, estimated to be 1 million Btu per hour 

from the stored HTGR fuels (but essentially no heat release 

from Rover fuel), and maintain the fuel temperature below 

200°F. The facility interior will be maintained at 0.25 

inch of water vacu\am to prevent transport of contamination 

from the building. Both the inlet and exhaust streams will 
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Figure 4. ICPP Graphite Irradiated Fuels Storage Facility 
ACC C-00-27 



flow through roughing filters, and the exhaust stream will 

pass through a High Efficiency Partictilate Air (HEPA) filter 

before discharge to the atmosphere from a 50-foot-high stack. 

To protect operating personnel, the Control Room will have a 

separate flow of filtered air and be maintained at a positive 

pressure of 0.25 inch of water with respect to the rest of the 

facility. Radioactivity monitoring and alarm instruments will 

be located throughout the facility and in the cooling-air 

exhaust stack. 

Fuel Transfer at the NRTS 

The fuel storage canisters will be positioned in the storage 

array in an area reserved for Rover fuels. Stora.ge records 

will permit the future identification and retrieval of any 

individual fuel element. Fuel will be transferred from the 

storage area to the processing b\iilding, a distance of about 

1/2 mile, in a speciaj. fuel transfer cask (not the cask for 

transporting fuel from the NRDS to ICPP) designed to hold one 

storage canister of spent fuel. The cask will be monitored 

for external radiation and contamination (and decontaminated, 

if necessary) before movement of the fuel to the reprocessing 

plant. This entire transfer will be over existing paved roads 

within the ICPP boundary fence, where the speed of all 

vehicles is restricted to less than 10 mph and the public is 
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not allowed. The entire movement will be controlled to 

positively prevent accidents which might threaten the 

integrity of the cask. 

Fuel Processing 

/1-97 More than ten years of development studies >- '^ have shown 

that a combustion process (to remove the graphite and expose 

the uranium) followed by aqueous dissolution of the uranium, 

and purification by conventional solvent extraction, is the 

best method currently available for reclaiming the unfissioned 

uranium. The process flow diagram is shown in Figure 5. At 

the processing plant, the fuel canister will be transferred 

from the cask to a mechanical handling cave. This cave will 

be located directly above the processing cell and will be 

constructed of high-density concrete with three-foot-thick 

walls and a one-foot-thick floor and ceiling. A stainless 

steel liner on the inside cave surfaces will facilitate decon

tamination. An overhead bridge crane, a mechanical arm, two 

sets of master-slave manipulators, and two shielded viewing 

windows will provide the necessary remote operating capabili

ties. Access to the cave and processing cell will be througih 

a hatch in the ceiling and hatch in the floor of the cave. To 

prevent the spread of contamination into personnel occupied 

areas of the plant, the cave will be maintained at a pressure 

about 0.25 inch of water vacutmi with respect to the operating 
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areas by the cell exhaust system. Air flow will be from the 

cave through a (HEPA) filter into the processing cell. Once 

inside the shielded cave, the Rover fuel elements will be 

removed from the containers and inspected. Elements contain

ing noncombustible materials (for example, metallic thermo

couples) will be broken, and the noncombustibles separated 

and packa.ged for subsequent disposal at NRTS burial ground. 

The broken fuel elements will be packaged in rigid paper con

tainers and combined with unbroken elements in bundles. The 

bimdles then wiUL be charged to the graphite fuels burner 

through a double-valve, air-lock charging system. The non-

combustibles are removed to prevent their acc\imulation in the 

bottom of the burner. 

The graphite fuels btirner will contain alumina particles 

fluidized (suspended) with air. The particles will transfer 

the heat from the burning fuel elements to the cooling air 

streeim. The proposed b-urner consists of two containers, the 

outer of which provides a leak-tight, secondary container in 

the unlikely event that the inner wall of the vessel is burned 

through. The uranium and niobium will be converted to oxides 

(UoOg and Nb205) or will react to form NboUÔ ô* Most of the 

graphite (approximately 95'̂ ) will react with the oxygen and 

leave the burner via the off-gas system as CO and COg; the 

balance will be blown (elutriated) from the top of the burner 
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by the off-gas stream and be collected in the receiver 

vessel. EssentiaLHy all of the U0O3, Nb205, and NboUOĵ Q 

will be elutriated from the burner. At the end of the 

recovery system operation, the bed will be removed from 

the burner, leached to recover any residual uranivmi, and 

then dried and packaged for storage in existing calcined 

solid storage vessels. 

The bulk of the fission products released during the com

bustion of Rover fuel elements will leave the burner with 

the elutriated solids in the off-gas stream. The removal of 

99^9^ particulate fission products from the off-gas stream 

will be accomplished primarily by the sintered stainless 

steel filters located in the receiver vessel. The particles 

(UoOs, Nb205, NboU02̂ o> carbon, and alumina) which are elutri

ated from the burner and collected in the solids collection 

vessel will be transferred batchwise to a fixed-bed burner 

where the remaining graphite will be burned. The carbon-free 

solids then will be transferred to the dissolver vessel. 

Condensible vapors will be excluded from the burner by a star 

valve located in the transfer pipe, by heat supplied from a 

steam-jacket surrounding the transfer pipe, and by an air 

purge through the pipe. 

In the dissolver, the solids from the fixed-bed burner first 

will be contacted with nitric acid to convert the UoOg to 
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uranyl nitrate. A reflux condenser will remove condensables 

from the off-gas stream; air from a sparge mixer and the 

nitrogen oxides which evolve during the dissolution reaction 

will be transported to the existing plant off-gas cleanup 

system. The liquid containing the uranium (called leachate) 

will be withdrawn through the distributor plate to the hold 

tsmk by vacuum, and the remaining solids in the dissolver 

will be washed with water to remove both residual uranyl 

nitrate and nitric acid. The washes will be added to the 

leachate and transferred to the second cycle of the plant 

solvent extraction system. 

A hydrofluoric acid solution, containing a small amovint of 

nitric acid, will be pumped into the dissolver to dissolve 

the Nb2UOQ_o ̂ uid much of the Nb20c. After the dissolution is 

complete, the leachate will be transported to the complexing 

vessel by vacuvim. The solids remaining in the dissolver will 

be washed to remove adhering uranium solution and the washes 

added to the leachate. Aluminum nitrate will be added to 

eliminate free fluoride activity in the solution which co\ild 

otherwise corrode existing plant stainless steel solvent 

extraction equipment in which the \iranium will be purified. 

Solids remaining in the dissolver following the hydrofluoric 

acid leach will be slurried with water and transferred to 

existing radioactive liquid waste storage tanks. 

- 17 -
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To prevent an accidental chain reaction (criticality) during 

dissolution, a soluble neutron absorber (boric acid) will be 

added to both the nitric and hydrofluoric acid solutions. 

Boric acid is used because (a) it has a high solubility, (b) 

a great deal of accident-free operating experience has been 

gained at ICPP using boric acid as a soluble neutron absorber 

in a similar HF dissolution process (Zr-HF-Al-B system) ̂  ' -̂  , 

and (c) development studies needed to prove the safety and 

reliability of boric acid as a soluble neutron absorber system 

have been completed. 

Effluents and Solid Wastes 

Effluents and solid wastes from processing Rover fuels at 

ICPP will include (a) air discharged from the fuel storage 

facility, (b) cask and fuel canister decontamination solutions 

and dry solids, (c) fuel storage boxes, (d) fuel storage 

canisters, (e) noncombustible fuel elements components, (f) 

process off-gas streams, (g) cell exhaust gas, (h) aliimina 

bed material, (i) undissolved solids from the process, (j) 

process and cell decontamination solutions, (k) HEPA filters, 

and (l) steam condensate and cooling water. 

Project Decommissioning 

Because of the uncertainties concerning future Rover and other 

combustible fuel assignments for processing, a specific schedule 

for decommissioning the facility has not been fixed; however. 
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the facility will be designed for ease of decommissioning. 

When the assigned fuel load is processed, the facility will 

be decontaminated and placed in standby status or dismantled, 

pending future processing schedules. The dry fuel storage 

facility and mechanical handling cave at the processing plant 

will not be dismantled or decommissioned. These facilities 

will be of a generalized design and will be permanent at ICPP 

to be used for future fuel processing activities. 

ANTICIPATED BENEFITS 

1. Project Need and Schedule 

Justifications for the Rover fuel processing project are three

fold. First, in accordance with the AEC's standard policy of 

maocimizing safety and environmental protection it is desirable 

to upgrade the Rover fuel containment. The upgrading will be 

accomplished by transporting the fuel to a storage facility 

which minimizes the probability of environmental contamination 

and the number of locations at which irradiated fuels and 

radioactive waste are stored. Subsequently, processing of the 

fuel will improve the containment of fission products emd 

uranium. This action would also store and process the fuel 

in facilities designed specifically for radioactive materials. 

Second, efficient use of resources dictates that the spent 

Rover fuel be processed to reclaim the idle, highly-enriched 

uranium for use in other programs. Finally, a total expendi

ture of ^k.3 million will return uranium worth $26 million to 

productive use. 
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Implementation of the Rover fuel processing project should be 

initiated at this time to meet the AEC's overall program plan. 

Processing of the fuel prior to FY I982 is required because, 

at that time, the demand for enriched uranium is expected to 

exceed the supply from existing gaseous diffusion plants, even 

if production in these plants is increased. Thus, the Rover 

fuel is a more economical source of highly enriched uranium 

than virgin uranium which would have to be mined, separated, 

and finally enriched in a gaseous diffusion plant. Based on 

anticipated fuel loads at the ICPP, this program sho\ild be 

funded in FY 1973j so that the fuel can be processed in FY 

1976. After FY 1976, the projected ICPP processing schedule 

becomes increasingly less flexible, and existing facilities 

and operating personnel may be unavailable to process Rover 

fuel. 

In summajry, the need for the Rover project is justified by 

environmental safety, efficiency, and economic considerations. 

The project shoiild be scheduled now to implement efficiently 

the AEC's overall fuel processing plans. 

Project Benefits 

The benefits derived from processing the Rover fuel and 

recovering the -uranitmi include those associated with (a) 

increased environmental protection, (b) sociological aspects, 

(c) economic considerations, and (d) improved fuel processing 

technology. 
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Although the present storage at the NRDS is safe, it is more 

susceptible to adverse consequences of a severe natural 

disaster than the proposed storage of fuel and wastes from 

fuel processing. The second, and possibly more important 

aspect, is the conservation of natural resources resulting 

from the recycling of the uranium from spent Rover fuel. 

The resources conserved are in the form of uranivim ore and 

electricity. The Rover fuels contain only about 5000 Ci of 

mixed fission products, but the 2'+00 kg of U-235 contained 

in the Rover fuels represent about 12 billion KWH of electri

cal energy in excess of that required to mine and enrich an 

equivalent quantity of uranivmi. 

Sociological benefits provided by the Rover project will resiilt 

from employee job stability and monetary infusion into the 

regional economy. No additional ICPP employees are projected 

as a result of the program because existing facilities and 

operating personnel will be used to the msiximum extent possible. 

However, the project will help to stabilize employment in the 

area and prevent possible personnel reductions as other pro

cesses are phased out. The economy of the surrounding area 

is predominantly agricultural; stabilizing the small industrial 

segment of the economy is important to the local populace as 
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well as the state of Idaho. Although the sociological benefits 

primarily will be local, much of the equipment for the project 

will be prirchased in the Rocky Mountain region. Therefore, 

some regional benefits also are expected. Against these 

advantages must be balanced similar, but later and larger 

employment resulting from the additional mining and electrical 

power generation if the Rover fuel is not processed. 

Economically, the Rover fuel recovery project will recover 

nearly $26 million of U-235 worth about $11 per gram. The 

economic benefit of this program is enhanced by using many 

existing facilities and a labor force in common with other 

fuel processing facilities at ICPP. The total estimated cost 

of this project is about $1|.5 million--including total capital 

costs of about $3.2 million and production costs of $1.3 million. 

The production costs include transportation and handling of the 

spent Rover fuel. Thus, the undiscounted benefit-to-cost ratio 

is nearly six. 

Technological benefits are gained from both the development 

and testing of a process and the subsequent operating experience. 

The data obtained generally will be applicable to processing 

HGTR or other graphite or combustible reactor fuels. While the 

processing facilities will be designed to handle Rover fuel, with 

minor system modifications and additions, the system also co\ild 

recover fissile material from other reactors using combustible 
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matrix fuels. 

CHARACTERIZATION OF EXISTING ENVIROHMEMT 

The National Reactor Testing Station (NRTS) was established in 19*̂ 9 

by the U. S. Atomic Energy Commission for testing various types of 

nuclear reactors, allied plants and equipment. It is centered on a 

former Naval Proving Grounds which served the Navy's Pocatello 

(Idaho) Ordnance Depot. The NRTS is located along the western edge 

of the Upper Snake River Plain in southeastern Idaho. Lying at the 

foot of the Lost River, Lemhi and Beaverhead-Centennial Mountain 

Ranges, the NRTS comprises an Q^h square mile area with an average 

elevation of 5,000 feet above sea level. The relative location of 

the NRTS within Idaho and with respect to the surrounding states is 

shown in Figure 6. The Idaho Chemical Processing Plant (ICPP) is 

located in the south-central portion of the NRTS, in Butte County, 

Idaho, about ^2 air miles west of Idaho Falls. Figure 7 shows the 

relative location of the ICPP—an enclosed area of approximately 

100 acres—with respect to other facilities on the NRTS. Figure 8 

shows a typical view of the landscajie adjacent to ICPP. 

The NRTS is a government reservation with access limited for reasons 

of health, safety, and national security. There are no permanent 

residents on the site. The surrounding areas are sparsely populated, 

with the largest population center near {k'i miles to the east) the ICPP 

being Idaho Falls. Other population centers (all small) are located at 
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Mud Lake and Terreton (29 miles northeast), Arco (I9 miles west), 

Howe (15 miles north), and Atomic City (12 miles southeast). A 

detailed description of the NRTS environment is presented in 

Appendix B. 

1. Topography and Climatology 

The climate at the NRTS is arid to the point of assiming a desert

like characteristic. The topographic features which affect the 

NRTS weather patterns are the northeast-southwest orientation of 

the plain and the mountain ranges to the north and west. The 

NRTS is relatively level with an average elevation of about 5,000 

feet above sea level. It is boianded to the north and west by 

mountain ranges with elevations as high as 10,000 feet above sea 

level. The predominant surface winds are either southwesterly 

or northeasterly. Nearly all air masses entering the plain are 

forced to cross mountain barriers; thus, the air masses usually 

release moisture over the mountains and enter the plain dry, 

giving the region its desert-like characteristics (annual precipi

tation of 8.5 inches). The climate is cool, with average maximiira 

temperatures ranging from 28 F in mid-January to 89 F in mid-July. 

The average annual surface wind speed at the Central Facilities 

Area, about three miles south of the ICPP, is 7.5 miles per hour 

(mph). Severe thunderstorms with wind gusts over 50 mph and hail 

of 1/2-inch or greater diameter occur at a frequency of less than 

once per year. Since 19^9> no confirmed tornadoes have occurred 
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within the present boundaries of the NRTS. One tornado occurred 

5-1/2 miles east of the east NRTS boundary in June, I967 but 

caused no damage. Two confirmed funnel clouds over the NRTS 

and three unconfirmed reports of funnel clouds have been 
(12,25) 

recorded during the 22 year period 

Hydrology 

The Snake River Plain consists of composite layers of inter-

bedded volcanic rock and sedimentary material. The NRTS water 

table lies between 200 and 9OO feet below ground level with the 

level at the ICPP about U50 feet below the ground surface. The 

direction of subsurface water flow is from recharge areas to the 

north and east toward the main part of the Snake River Plain to 

the south. The NRTS water supply is obtained from the twenty-

four production wells at a combined rate of about 2 billion 

gallons per year. Of this, the two ICPP production wells 

withdraw approximately UOO million gallons per year. Most of 

this water is recharged to the Snake River aquifer through 

deep wells and shallow pit or surface ponds. The ICPP water 

is returned via a deep (598 feet) injection well which injects 

the water lUO feet below the top of the regional water table. 

The NRTS lies in a basin which has no surface outlet for its 

streams. The largest source of surface water at the NRTS, the 

Big Lost River which is dry (on the NRTS) during much of the 

year, flows in a northerly direction and sinks into the desert 
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floor at the northern end of the NRTS. Two smaller streams 

(Birch Creek and the Little Lost River) flow onto the northern 

portion of the NRTS and also sink into the desert. The only 

other surface water on the NRTS results from snow melt during 

the spring. 

Seismology 

Until 1970, the region including the NRTS was classified as 

Seismic Risk Zone 2 by the Pacific Coast Uniform Building 

Code L^y. The new Uniform Building Code (UBC) A W of the 

International Conference of Building Officials, issued in 

1970, reclassified the NRTS into Zone 3 which imposes more 

stringent design criteria on new AEC facilities. All new 

facilities (including the dry fuel storage and the Rover 

processing facilities) will be designed to meet the design 

criteria for Seismic Risk Zone 3. A number of seismic 

instrument stations will be installed in FY 1972 to monitor 

the fractional transmission of seismic energy from surround

ing earthquake hypocenters to the NRTS. In spite of its 

Zone 3 classification, no important earthquakes have originated 

in the eastern portion of the Snake River Plain during the 

period of recorded regional history (lOO years). 

Ecosystem 

The ecosystem of the NRTS is typical for a semi-desert region 

(see Figure 8). The ICPP area is also typical of the NRTS, 

except that large mammals are excluded from the area by a 
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chain-link fence. The types of vegetation are limited, with 

the most prominent grovind cover being a mixture of sagebrush, 

lanceleaf rabbitbrush, and a variety of grasses. This vegeta

tion covers practically all of the NRTS. 

The vegetation supports a variety of desert rodents. Chip

munks and ground squirrels inhabit the shrub areas. The 

mixed grasslands are inhabited mainly by mice. The herb dry

lands are preferred by kangaroo rats; the white-footed mouse 

and the jack-rabbit are found in all NRTS areas. The only 

large mammals seen commonly on the NRTS are the coyote^ bobcat, 

the pronghorn antelope (the latter is migratory, wintering 

south and summering north of the NRTS). Some migratory birds 

(doves, larks, and hawks) inhabit the NRTS during the siimmer. 

Other migrants, such as eagles (golden and very rarely, bald) 

and waterfowl pass through the NRTS in the spring and fall. 

Aquatic life is not significant at the NRTS. The only major 

surface water flows are the Big Lost River, which is dry much 

of the year. Birch Creek and the Little Lost River. 

Of special ecological interest are the flats (playas) that are 

subjected periodically to flooding by the Big Lost River. These 

flats support a distinctive vegetation mixture composed almost 

solely of dense bluestem wheatgrass, and a small perennial herb. 
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Iva axillaris. These flats provide the most vinique biota on the 

site. Sage grouse and pheasant are the only resident game birds; 

however, himting is not permitted on the NRTS. 

Land Use 

The use of the land at the NRTS has varied over the years. In 

the late 19th century, the NRTS was crossed by two stage lines, 

and cattle were trailed eastward from Oregon to market. Two 

areas within the present NRTS botindaries were involved in 

unsuccessful irrigation projects about I9IO. Niunerous 

attempts to operate small dry farms were made, but all failed 

because of insufficient precipitation. During World War II, 

270 square miles of the present site were used by the Navy 

for a gunnery range and another section was used by the Army 

Air Corps for aerial gvmnery practice. Crested wheatgrass 

was planted in some areas to prevent erosion and to increase 

the usefulness of the land. At the present time, the NRTS 

land is used solely for development and testing of nuclear 

reactors and associated facilities. Some sheep grazing is 

allowed by special permit in the NRTS bovmdaries. The area 

is designated as a national game preserve, not because of an 

extraordinary game population or to protect any particular 

species, but primarily because firearms are prohibited on the 

NRTS. 
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Historical Lands 

Archeological surveys of the NRTS atarted during 1967 and are 

continuing. Location and survey of sites and the preservation 

of antiquities is continuing. Artifacts recovered from the 

NRTS thus far, indicate a long period of occupation by man 

ranging from the time of the mammoth hunters. These 

valuable sites are protected from relic hunters by law /.-'»-/ 

and by limited access to the NRTS; this protection will be 

continued. Although no trace of early man has been found at 

the ICPP, standard NRTS operating procedures provide that 

suitable precautions be tak̂ en if Items of archeological 

interest are imeajrthed. The Experimental Breeder Reactor 

No. 1 (EBR-I), located in the southwest part of the NRTS 

is listed in the 1971 National Register of Historic Places 

prepared by the National Park Service. 

Environmental Monitoring 

Monitoring of the environment is conducted by the NRTS con

tractors, the AEC's Health Services Laboratory (HSL), and 

the United States Geological Survey (USGS) in cooperation 

with National Oceanic and Atmospheric Administration (NOAA). 

The monitoring programs have been in effect since the 

inception of the National Reactor Testing Station and have 

been updated and improved as new instruments and techniques 

became available. The comprehensive program includes 
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monitoring within the ICPP facilities, monitoring within 

the NRTS boundaries, and monitoring of the off-site areas 

surrounding the NRTS. Routine monitoring programs include 

determining the integrated direct radiation e3q)0sures, 

composition of waste effluents (both air and water), water 

quality, noxious gas release, bloassay, airborne contami

nants, soil radioactivity levels, analyses of selected 

locally produced foodstuffs, and radionuclide uptake. 

Special monitoring programs are conducted on a non-routine, 

as-needed basis. 
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III. ENVIRONMENTAL IMPACT 

The environmental impact of the Rover Fuel Processing Facility ranges 

from probable effects of small magnitude to improbable effects of large 

magnitude. The recycle of uranium is considered to have a long range 

beneficial effect on the environment. Primary justification for the 

proposed project is to yield direct environmental and economic benefits. 

The detailed information to support the following analyses is drawn 

from other parts of the report. Existing Federal and Idaho pollution 

control standards <- ' 2/ are used as a basis to assess the significance 

of the environmental impact. As shown in the following sections, the 

estimated emissions from the fuel processing system are generally 

several orders of magnitude below established guidelines. 

A. PROBABLE ENVIRONMEINTAL EFFECTS 

The direct environmental impact of the Rover fuel processing project 

will result from discharges (over the U to 5 months processing time) 

to the atmosphere, discharged waste liquids, solid waste disposal, 

and land use. 

1. Discharges to the Atmosphere 

The total release to the atmosphere will consist of 35,000 cubic 

feet per day of filtered gas. The composition of the gas leaving 

the process will be approximately 2<^ CO, 26^ CO2, 1% Ng, 71'?& O2, 

and minute quantities of particulates and radioactive materials. 

All product gases will be filtered, and discharged through the 
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existing stack. The high Oo content will not represent a 

hazard because it will be diluted by a factor of 100 (to 

approximately atmospheric composition) by the large volume 

of other process off-gas discharged from the ICPP. 

Carbon monoxide (CO) will be released at a rate of approximately 

720 cubic feet per day with an environmental impact equivalent 

to that produced by three automobiles operating at the 1975 

/197 emission standards.'- -̂  At the NRTS boundary the CO level 

from the operation of the proposed facility will be one-

millionth of the national ambient air quality standard.^—' 

Carbon dioxide (COp), oxygen (OQ), nitrogen (N?) and water 

are natural constituents of the atmosphere. The minute 

daily release rates of 9UOO ft^ of CO2, 26,000 ft^ of O2, and 

360 ft3 of Ng will have an insignificant effect on the natural 

concentration levels. 

Calcination by-products will be produced during the conversion 

of the acid waste solutions to a dry solid (calcination process). 

The Rover project will require about 15 operating days of the 

existing waste calcination facility to convert all radioactively 

contaminated waste solutions to a dry solid. In the calcination 

process, oxides of nitrogen (NO^) are produced and released 

subsequently from the 250 foot stack at the ICPP, At the 

anticipated processing rate, the concentration of nitrogen 
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oxides at the NRTS boxmdary is one-four thousandths of the 

national ambient air quality standard.^ -' The calctilated 

maximum short-term (~1 hour) ground level concentration of 

NOx is 650 IJg/m̂ ; this concentration is less than 20^ of the 

/2l7 upper limit cited in Federal Regulations.*—' The point of 

the maximum groiuid level concentration at the NRTS is closed 

to public access. The resultant boxmdary concentrations will 

be less than 0.1 of 1% of national ambient air qiiality standsirds 

Finely divided particulates will be trapped in the HEPA filter 

system. Only 10 milligrams of particulates will be released 

per day. Eighty-five percent of these particulates will be a 

mixture of carbon and the oxides of niobium and EuLuminum. The 

remainder (1.5 milligrams) will be oxides of uranium. The 

particulate concentration at the NRTS boundary is estimated 

to be one 75-niillionth of the national ambient air quality 

standard.^ -/ 

Carbon-lU, (C-lU) a radioactive isotope of carbon will be 

released from the combustion process as CO and CO2. The 

estimated concentration of C-lU at the NRTS boundary as a 

res\ilt of the Rover project will be one three hvindred 

billionth of the established Radioactivity Concentration (RCG) 

/227 

value for an uncontrolled area.^—' Thus, no short- or long-

term effect on the environment is expected from C-1^. 
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Krypton-85 and tritium are the principal radioactive gases 

released during the U to 5 month operating lifetime of the 

Rover project. During this time, an estimated l6U cxiries of 

krypton-85 and 6 curies of tritium will be released from the 

250 ft. stack. The concentration from either krypton-85 or 

tritium at the NRTS boundary will be less than one millionth 

of the RCG value. This will have an unmeasurably small Impact 

upon the environment. 

The projected concentration values for the radioisotopes and 

chemicals released to the atmosphere are summarized and com

pared with available guidelines in Table I. 

TABLE I 
RADIOACTIVE AND CHEMICAL AIRBORNE RELEASES FROM 

THE ROVER PROJECT 

Constituent 

CO 

NOx 

Particulates 

C-lî  (CO2) 

Kr-85 

H-3 

(a) 
NRTS Boundary^ '' 

Concentra t ion 

10"5 mg/m3 

2 .5 X 10-2 ^/jjj3 

1 x 10"^ Mg/m3 

3 X 1 0 - 1 ^ [iCi/nO. 

5 X 10-1^ |jyCi/ml 

2 X 10-15 MCi/ml 

Applicable Comparison of 
Federal Regulation Boundary / Regulation 

10 mg/m3 ^ ^ 

100 M«/m3 /?9/ 

75 M€/in3 ^ 2 7 

1 X 10-6 pci/ml^^ 

3 X 10-7 pci/ml^^ 

2 X 10-7 |iCi/ml^^ 

1/1 million 

1/U,000 

1/75 million 

1/333 billion 

1/6 million 

1/100 million 

Ja) Assumes a mean annual dilution factor of 1 x 10-'. With the exception 
of NO , all, constituents in the stack effluents are less than one per
cent of regulation concentrations at the point of maximum gro\ind con
centration between the stack and NRTS boundary. The NÔ ^ is 20^ of the 
regulation values. 
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Based upon the above values it is concluded that atmospheric 

releases due to the Rover fuel processing project will resiilt 

in an insignificant impact upon the environment. 

Discharges of Liquids 

All process liquids will be transferred to existing treatment 

facilities. All liquids from Rover fuels processing that are 

discharged to the biosphere will meet the applicable Federal 

and State regulations. Approximately 1000 liters/day will be 

pxunped from the aquifer for chemical solution makeup. Even

tually this liquid will be discharged to the atmosphere in 

the form of water vapor from the ICPP stack. In addition 

about 20,000 liters per day of cooling water required for this 

process will be pumped from the aquifer and discharged to the 

600-foot injection well. The temperatitre of the discharged 

water will be less than 5°F above the ambient temperature of 

the grotmd water and due to the low discharge rate will not 

constitute a significant recharge to the aquifer (no signifi

cant change in water table). No significant environmental 

effects from this discharge are anticipated. 

Solid Waste Disposal 

After the viranium is recovered in the existing 

extraction system, the radioactive waste solutions 

will be calcined to form a dry solid product. The entire 
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fuel load for the Rover program will generate approximately 

200,000 pounds of solid waste. The calcined material will 

be stored in existing stainless steel tanks which are located 

in near-stirface underground concrete vaults inside the present 

ICPP botmdary. The stainless tanks have an anticipated life

time of greater than 500 years and, if necessary, the stored 

solids may be removed and shipped to a Federal waste repository. 

Solid radioactive waste generated during operation of the Rover 

fuel process will consist of small quantities of radioactively 

contaminated valves, piping, and other materials incident to 

operation of a chemical process. Some items may be decontami

nated in the ICPP decontamination facility; the cleaning 

solutions from decontamination will be treated in existing 

facilities. The other solids will be transferred to interim 

storage in the NRTS storage facility. No additional short- or 

long-term environmental effects are foreseen from this 

incidental quantity of solid waste. 

Land Use and Construction 

Sufficient storage will be added to the dry Irradiated storage 

building to contain the Rover fuels. Approximately I50O square 

feet of land will be required within the existing ICPP area to 

store the Rover fuel. No additional structures will be required 

for the fuel combustion and purification steps. 
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Tran sportation 

Shiianents of radioactive material to and from nuclear facilitie 

are subject to the Hazardous Materials Regulations of the U. S. 

Department of Transportation (DOT). Those regulations are 

published in Title U9 of the Code of Federal Regulations 

(U9 CFR 170-189). Additional packaging standards are imposed 

by the AEC in its regvilations on packaging of radioactive 

materisQ. for transport (10 CFR 71). All shipments of radio

active materials between the NRDS and the ICPP will be made 

in accordance with those regulations. 

The Rover casks used for shipping spent fuel and large amoiints 

of radioactive material meet comprehensive package design 

standards as published both in the DOT and AEC regulations. 

The capability of the Rover casks to withstand accident con

ditions and proof tests was aneuLyzed in detail, and a safety 

analysis report (SAR) was prepared for the casks. The SAR was 

reviewed by the AEC. After AEC staff concxirrence with the 

adequacy of the cask design and the accuracy of the report, a 

specific container certification was issued for the casks. 

The SAR, along with the AEC certification, was sent to the 

Office of Hazardous Materials, DOT, for further review and 

approval. The DOT has authorized use of the Rover cask under 

DOT Special Permit No. 56U5. 
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In order to ensure that the actual Rover casks, as fabricated, 

do in fact meet the approved design, a quality assurance pro

gram was established for the manufacturing process. Welds 

were non-destructlvely tested for integrity, lead shielding 

was checked for possible voids by gamma radiation sources, and 

visual Inspections were made throughout the fabrication process. 

The finished casks were leak tested. Detailed inspections are 

made before and after each use of the cask to assure that It 

continues to meet the approved design requirements. 

The radiation effects on the environment of shipments of spent 

reactor fuel have been analyzed for a number of general cases, 

and are reported in the AEC's statement/.^/ on the environmental 

considerations related to the transportation of radioactive 

materials to and from nuclear power plants. A comparison of 

the data in that document with the specific characteristics 

of the Rover shipments shows that the type and number of ship

ments of Rover fuel fall within the scope of AEC's general analysis. 

Therefore, no further analysis in this regard is presented here, 

and the reader Is directed to the referenced AEC environmental 

statement^ —' for a detailed presentation of accident probabilities, 

consequences, and environmental considerations. 

It should be noted, however, that the radioactivity contained in the 

Rover shipments do differ from the AEC general case. The total 

contained radioactivity of a spent Rover fuel shipment is about 
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kO curies, or about 100,000 times less than the "average" ship

ment considered in the AEC environmental statement. This means 

that the radiation effect on the environment due to normal (non-

accident) transport will probably be not more than a few millirem 

of exposure spread out over a few dozen persons. Truck drivers 

might get as much as one or two millirem per year, and members 

of the general public probably less than 0.01 millirem for a 

few persons. 

The conventional risks of injury or death due to highway 

accidents have also been analyzed. For I30 shipments over 

a distance of about i300 round trip miles each, the accident 

rate would be about 0.29 accidents, according to DOT 

statistics/ —' under an average truck accident rate of about 

1.7 per million truck miles for all hazardous materials 

carriers. In 1969^ there were about O.5I injuries and 0.039 

deaths per accident. At that rate, the probability of an 

accident involving an Injury is about O.I5 or one chance in 

about seven. The probability of a death is about one-thirteenth 

that of an Injury from any type of highway accident (not 

necessarily nuclear related). 

The Rover casks weigh about 21 tons each. Consequently, the 

potential damage to a road or bridge because of the transport 

of a cask has been considered. Highway weight restrictions 

limit the routine shipment gross weight of loaded casks to 
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about 25 tons, although shipments up to 35 tons may be allowed 

by special permit from the states. Each shipnent must meet 

state restrictions for protection of roadbeds and bridges, and 

no damage to roads or bridges is anticipated. 

Transporting the fuel from Nevada to the NRTS will have little 

or no effect on normal traffic flow. Both sites are located 

in sparsely populated areas where traffic congestion is not a 

problem. The road between the two test sites also passes 

through remote areas. There are no large cities on the probable 

route between Las Vegas and Idaho Falls. About 130 round trips 

will be required to transport the fuel. 

During 25 years of radioactive transfers, there have been no 

known cases of radiation injury to personnel during transpor

tation of nuclear material. Results of a I969 survey of radia

tion exposures d\iring transportation indicate that the annual 

exposure to drivers and freight handlers who routinely handle 

shipments of radioactive materials is well below established 

radiation protection guides. Companies who ship or carry 

radioactive packages almost dally show that most drivers and 

handlers show no expos\are above background, even when these 

personnel are assigned regular jobs involving radioactive 

material transport. The effect on the general public will 

be even less. 
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6. Noise 

The most significant source of noise will result from the fuel 

transportation (either truck or rail), which must meet state 

and local noise requirements. The actual process operation 

is relatively quiet, and we expect no significant disturbance 

to either operating personnel or the surrounding area. 

Measurements indicate a typical average noise level in the 

processing areas accessible to personnel during processing 

is approximately 75 decibels (over the entire frequency range). 

EXTRAORDINARY ADVERSE ENVIRONMENTAL EFFECTS 

Potential accidents associated with the proposed Rover fuel project 

range from trivial events with moderate probability to significant 

accidents with very low probabilities. Accident probabilities are 

reduced by limitations built into the facility and by the small 

amounts of fissionable materials handled simultaneously. For 

instance, equipment is designed to prevent a critical mass of 

uranium from accumulating or harmful materials escaping. Also, 

the facility is designed to prevent any accident which might be 

initiated by natural phenomena of upper limit magnitudes, such as 

earthquakes, tornadoes, and floods. Administrative controls, such 

as detailed written proced\u:es, trained operators, smd adequate 

supervision, govern the process smd minimize abnormal operation. 
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Two independent failures are necessary (double contingency 

principle) before harmful effects might occur. If, despite all 

precautions, an accident should occxir, it would be of one of the 

following types: criticality, contamination, vehicle accident, 

fire, explosion, or direct radiation. A summary of postulated 

accidents (in order of decreasing severity) and preventive 

measxires follow: 

Criticality: (Very low probability; moderate severity.) A 

criticality in the proposed facility is highly imlikely because 

(a) in some equipment a critical mass caxinot be accumtilated, 

(b) mass limits are imposed on' other equipment, and (c) a soluble 

neutron absorber is added wherever a critical mass in solutions 

coxild occTir. If a criticality shoiild occur, it would be in a 

shielded area and any resTiltant neutron, gamma, and beta exposures 

wovild be within Federal radiation standards because of the 

attenuation of the penetrating radiation. 

Contamination; (Moderate probability; low severity.) To minimize 

contamination, double containment is provided wherever i>ossible. 

Ventilation air flows from the operating areas into the radioactive 

areas and is filtered prior to stack release. Exhaust gases from 

the process vessels are filtered at least once before discharge. 

Liqtiid contaminants and solid wastes are routed to existing waste 

treatment systems. The facility and equipment design, as well as 
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administrative controls, will make any significant contamination 

of the environment highly unlikely. 

Vehicle Accidents: (Moderate probability; low severity) The 

effects on the environment of transportation accidents are analyzed 

and described in the AEC general environmental statement on 

/237 
transportation.'- ̂  Because of the age of the fuel and the 

relatively low inventory of fission products in the Rover fuel, 

the potential effects on the environment of transportation 

accidents will be at least 100,000 times less than the general 

case for spent reactor fuel, and probably not measurable at all. 

In the case of extra-severe accidents, there is an extremely low 

probability of any release of radioactivity from the cask, and 

the measurable effects woxild be limited to the immediate area of 

the cask. For these reasons the probability of death or injury 

due solely to radiation effects is extremely low. 

A criticality resulting from a vehiciilar accident is not credible. The 

fuel will be in boxes containing a neutron absorber and could 

not sustain a nuclear chain reaction even if water flooded. An 

extreme accident in which the cask and containers axe destroyed 

woTild disperse the fuel preventing a criticality even if the 

neutron absorber material were separated from the fuel, but damage 

this severe is not credible, as discussed in the AEC general state-

ment./237 
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Fire and Explosions: (Moderate probability; low severity.) The 

only place where fire could be a conceivable problem is inside the 

mechanical handling cave. Special fire protection will be provided 

there, and additional existing fire-fighting facilities are avail

able nearby. Gases resulting from a fire within the cave will be 

filtered before release to the stack. Explosions within the 

proposed Rover Fuel Processing Facility are of low probability. 

Direct Radiation; (Very low probability; very low severity.) 

Processing, storage, and trsiisport facilities provide adequate 

shielding of the fuel at all times. 
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IV. UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

The unavoidable adverse environmental effects resulting from the reproces 

ing of Rover fuel can be equated to the difference between reprocessing 

or leaving the fuel in its present location. As shown in Section III, 

there are no significant environmental effects (long- or short-term) 

resulting from reprocessing the fuel. The intermittent and short dura

tion, U to 5 months, of processing and the small scale of this operation 

will provide additional insiirance that there will be no effect on long-

term ecological or sociological patterns of southeastern Idaho. 

While insignificant in terms of impact when considered alone, there axe 

factors which shotild be included in evaluating the regional ajid global 

effects of man's activities. The total emission of radioactive materials 

from the process will be about 170 curies, essentially all, of which will 

be in the form of krypton-85 (16̂ 1 Ci) and tritium (6 Ci). Approximately 

16 tons of oxides of nitrogen, 60 pounds of carbon monoxide, and 1,200 

pounds of carbon dioxide will be emitted dxiring calcination of the waste 

from the extraction cycle. 

The concentrations of both radionuclides and chemicals at the site 

boundary are well below the applicable Federal and State standards as 

detailed in Appendix C. 
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V. ALTERNATIVES 

Because a laxge quantity of irradiated Rover fuels exists, there axe 

only two practical alternatives—storage or processing of the fuels. 

The technique chosen will not have a significant effect on future 

activity in the nuclear rocket program. Consideration of the alterna

tives thus can be focused on economics and the relative environmental 

impacts of storage versus recovery. If both the environmental impact 

and the economic anaulysis favor processing, the relative merits of 

different storage methods for Rover fuels become moot. 

A. STORAGE OF ROVER FUELS 

1. Retain Fuel in its Present Storage Location 

At present, the spent fuel from the nuclear rocket test 

program is stored at the NRDS on flatcars. Constant sur

veillance of the fuel is required to maintain safety and 

security. The material is stored in boxes containing 100 

fuel elements, or in drums containing fuel fra^ents. The 

fuel is in a configuration which is safe with respect to 

both maximum moderation and reflection. The stored fuel 

occupies 1500 square feet of space in the Radioactive 

Materials Storage Facility; it produces an average radiation 

field of 10 mr/hr at 200 feet in air (December I968 measure

ment). Increased protection of the environment from the fuel 

over that afforded by the present storage is desirable. 
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Construct New Storage Facility 

A permanent storage structvire could be built either in Nevada 

or Idaho. It would occupy approximately 1500 square feet and 

woTild cost about $350,000. Both security and radiological 

problems would be reduced, and protection of the fuel and the 

environment from each other would be ijpgraded by such an 

arrangement. 

Bvirial 

Burial is a method for disposal of unprocessed fuel, assuming 

the value of the fuel is not a consideration. Its effective

ness is a function of isolation. The long-term integrity of 

the fuel and its container, the availability and utility of 

burial space, and the probability of a major geological 

catastrophe are key factors in evaluation of such isolation. 

The following methods were evaluated: 

Subsurface in the Soil: If acconiplished at the Nuclear Rocket 

Development Station (NRDS), subsurface burial wo\ild probably 

be the least expensive of the storage options; however, some 

risk of localized soil contamination in the burial trench 

would exist. While excavation and burial costs would be 

higher than leaving the fuel in its present storage location, 

operating costs (for security and safety monitoring) would be 

much lower. An environmental disadvantage would be the 

permanent allocation of approximately 25,000 cubic feet of 

storage space. 
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Subsurface in Long-Life Containment: Biaxial in stainless steel 

(or other long-life) containers would require an area approxi

mately equal in size to that for soil biirial and would cost 

more. Periodic replacement of containers wo\ild be required 

to eliminate the potential for contamination of the burial 

ground. Reliable containment vessels would reduce the poten

tial of spreading radioactive contamination by a geological 

distxirbance. 

Deep Mine Storage: Permanent storage in a salt bed or deep 

mine could minimize the probability of adverse interaction of 

the fuel with the environment. Although the advantages and 

disadvantages of this means of storage are ciorrently being 

examined, this is currently the preferred storage method. 

REPROCESSING OF ROVER FUELS 

A nxomber of options concerning processing location, and waste 

management are available. 

1. Alternative Locations for Reprocessing 

The Rover fuels might be processed at any of three different 

AEC-owned facilities—Hanford, Savannah River, or the ICPP. 

In addition, facilities could also be constructed at Nevada 

for processing of the fuel. Because the Rover fuels are 

highly enriched, the Hanford Plant would require not only 

a new head-end, but also new dissolution and extraction pro-
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cesses. Although technically feasible to process the fuel 

at the Savannah River Plant, the fuel transportation and 

storeige (Savannah River does not have a dry fuels storage 

facility) costs would be much higher than at the ICPP. The 

fuel elements could be treated at the NRDS prior to shipment. 

Both the size reduction and combustion processes could be 

completed prior to shipment to the ICPP. While a substan

tial reduction in fuel volume (and transportation costs) 

cotild be achieved, no reprocessing operational experience 

is available at Nevada, Environmental advantages of head

end processing at NRDS thus axe limited to transportation 

savings. No significant environmental advantage could be 

obtained by processing in Nevada instead of Idaho. The 

environmental (resource consumption) cost of duplicating 

facilities at NRDS could be avoided by using facilities 

available at the NRTS. Coupled with the operating experience 

with the proposed process 8uid demonstrated capability in 

nuclear safety in chemical processing, the Idaho site offers 

a net advantage over any alternative site. 

Storage of Solid Wastes 

A choice of methods is available for storage of the solidified 

(by calcination) Rover wastes. The total volvune of radioactive 

waste material produced will be less thein 2^ of the original 

fuel volume. The three alternatives for storage of waste 

solids are: 
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- in stainless steel tanks, replaced before failure 

- in cavities from underground nuclear testing 

- in a deep mine 

Although a final decision has not been made, solidification 

followed by storage in any of the three alternative loca

tions would decrease the potential hazards to the environ

ment. The relative merits of these methods were discussed 

in more detail in Section V»A,3. 
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VI. RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

No significant cumulative effect on the environment or its long-terra 

utilization will result from the Rover fuels processing project, con

sidering both normal and extraordinary events. The land area required 

for the system is saall, I5OO sq ft, and is already within the NRTS and 

ICPP boundaries. Both the fuel storage and process buildings could be 

removed when productive uses are complete. The current agricultural 

and recreational value of the land is negligible. In terms of wages and 

benefits to the regional economy, the present use of the land as the 

National Reactor Testing Station is probably its most productive use. 

Future productive agricultural use could be made only after extensive 

development costs (for water wells) or after AEC facilities were 

decommissioned and dismantled. It should be pointed out, however, 

that several million acres of similar land could be made available for 

agricultural use from lands adjoining but not on, the NRTS. Future 

productive use of the proposed facilities may be made by processing 

new graphite or other combustible fuels. A dual benefit will be 

obtained from this project; reprocessing will reduce the required net 

storage space and recycle a valuable nuclear fuel resource. 
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VII. IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 

LAND 

Both fuel storage and solids waste disposal will require interim 

commitment of land area and space. The fuel storage building 

could be converted to other uses or dismantled and the land re
's 

stored. The final waste storage space of about 3jOOO ft is 

being considered (at this time) an irreversible commitment since 

currently there is no economic way to restore it. When balanced 

against the greater volume (25,000 ft-*) required for storage of 

unprocessed fuel, the net commitment of space is reduced by a 

factor of ~8 with the proposed process. 

MATERIALS 

The materials used in the construction for the process equipment, 

buildings and ultimate disposal are as follows: 

Stainless steel - <20 tons 

Concrete - '-i+OO tons 

Glass - <20 tons 

Carbon steel - <10 tons 

Copper - <1 ton 

Lead - ~20 tons 

Incaloy 825 - <2 tons 

Hastelloy X - <1 ton 
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Aluminum - <2 tons 

Nichrome - <100 pounds 

Rubber and miscellaneous - <100 pounds 

• POWER 

The cost-benefit analysis for the overall program is an indicator 

of the net resource cost for both materials and operating supplies 

(fuel and chemical). Based on the potential energy present in the 

recovered uranium, reprocessing will recover greater than 15,000 KW 

(potential) for every kilowatt of electrical power consumed during 

the operation. 
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VIII. COST-BENEFIT ANALYSIS 

A compaxison of the environmental and economic costs with the sociolo

gical, economic, technical, and environmental benefits (and considera

tion of available alternatives) indicates the proposed Rover Fuels 

Processing Facility should be iniplemented. The unavoidable adverse 

environmental effects resulting from the proposed project are con

sidered (Section IV) to be negligible. As discussed in Section V, no 

alternative posed offers less adverse environmental effects and more 

overall benefits. The major anticipated benefits (Section II.B) of 

processing the Rover fuels axe upgrading containment of the irradiated 

fuel and recovering fissile material for productive use. Thus, the 

benefits appear to outweigh the environmenteil costs. The results of 

the overall analyses axe presented in Table II, and discussed in the 

following sections. 

A. ENVIRONMENT 

When corapaxed, the environmental benefits exceed significantly the 

environmental costs. The benefits include iniproved containment of 

radioactive constituents of Rover fuels (resulting in improved 

environmental protection) and conservation of natural resources 

in the form of uranium ore and other materials needed for the 

production of electricity. The environmental costs are negligible, 

involving (a) the release of extremely low concentrations of 
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TABLE II 

SUMMARY OF SIGNIFICANT ECONOMIC AND ENVIRONMENTAL COSTS AND BENEFITS 
DERIVED FROM THE ROVER FUELS PROCESSING PROJECT 

COSTS 

- Recovery required expenditures of $4.5 million 

- Releases approximately 170 curies of Kr-85 and tritium during 
reprocessing at concentrations far below applicable federal 
regulations 

- Permanent commitment of land (I50O Ft ) at NRTS (Replace 
slightly larger land area now being used for storage at 
Nevada) 

- Emits approximately 32,000 pounds of oxides of nitrogen to 
the atmosphere (and small quantities of radioactive fission 
products and chemicals) 

BENEFITS 

- Recover U-235 worth $26 million 

- Eliminates an unshielded radiation source in a restricted 
area (10 mr/hr at 200 ft) 

- Improves protection of fuel from environment 

- Returns potential energy for use at a lO/l ratio over the 
energy used to mine, enrich and reprocess an equivalent 
amount of material 

- U-235 recovered from the Rover fuels represents about 12 billion 
KWH of electrical energy in excess of that required to mine and 
enrich an equivalent quantity of uranium. 

- or -

Defers the need for fossil fuel consumption to generate an 
equivalent amount of power 
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contaminants to the atmosphere and ground water, (b) the temporary 

commitment of some land, (c) permanent commitment of constinictlon 

materials, (d) insignificant addition of land volume dedicated to 

waste storage, and (3) the rejection of a small amount of heat to 

the ground. 

B. ECONOMIC 

The economics of the proposed Rover project are quite favorable, 

with an undlscounted benefIt-to-cost ratio of nearly 6 to 1. Thus, 

the economic benefits indicate the project should be Implemented. 

C. TECHNICAL 

Technological benefits will result from the proposed project. The 

data obtained from developing and testing a process and the sub

sequent operating experience will be directly applicable to 

processing other combustible nuclear reactor fuels. However, 

the technical benefits resulting from this project are considered a 

spinoff and do not, in themselves, justify implementation of the 

project. The technology applicable to processing similar types 

of fuels probably could be obtained more economically by means 

other than processing Rover fuels. 

D. ALTERNATIVES 

Basically there are only two practical alternatives—storage or 

processing of the Rover fuel. As discussed In Section V. Alternatives, 
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the various storage options described offer no significant 

environmental benefits. Due to the value of the enriched 

uranium contained in the fuel, processing is desirable. 

Although it would be possible to process the fuel at a number 

of sites with various equipment additions and facility modifica

tions, the ICPP is the most logical selection. The ICPP would 

require the least amount of modifications, has operating 

experience with the proposed process and has demonstrated 

capability in nuclear safety In chemical processing. 

Based upon the consideration of all practical alternatives, and 

of the various methods of achieving these alternatives, no 

environmentally superior alternatives to the proposed action 

were found. 

CONCLUSION 

In assessing and balancing the anticipated benefits against the 

environmental and economic costs, and after considering the 

available alternatives, it is concluded that the proposed Rover 

Fuels Processing Facility should be constructed. 
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IX. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT STATEMENT 

Comments on the Draft Environmental Statement for the Rover Fuels 

Processing Facility were received from seven federal agencies. Full 

texts of these comments and AEC's reply are given In Appendix E. 

No agency objected to the construction and operation of the Rover 

facility and several stated that the action was beneficial and that 

the report was well done and documented. 

Several comaents were received concerning the effects of the possible 

future use of the facility for processing fuel other than the existing 

Rover fuel. In response, it was noted that the draft statement was 

proposed solely for the processing of the existing 2,600 Rover fuel 

elements. Any significant change in the operation or fuel load of the 

facility would require consideration of the preparation of another 

environmental statement. 

Comments on the total potential energy available from the enriched 

uranium were received. In replying to these comments, it was pointed 

out that the potential energy stated in the draft statement, 1 billion kwh 

was In error and that the total should be 12 billion kwhg. We believe 

this would resolve any question concerning the potential energy of the 

fuel. 

One agency felt that the alternative section of the statement did not 

present a persuasive enough argument for locating the processing facility 
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at Idaho Instead of the Nevada Nuclear Rocket Development Station (NRDS) 

In our reply to this point it was pointed out that no fuel processing 

facilities currently exist at the NRDS, and that to Install such 

facilities would cost tens of millions of dollars for a very 

limited (if-5 months) processing operation. It Is the AEC's opinion 

that the possibility of an accident during one of the I30 shipments 

of Rover fuel to Idaho Is so small that such an expenditure was 

not reasonable. 

Reports on the Idaho site by the Federal Water Quality Administration 

and the U. S. Public Health Service were noted In one comment and we 

were asked to discuss the recommendations of these reports. In keeping 

with the scope of this particular Statement, recommendations made in 

these two reports which were pertinent to the Rover project were 

discussed. 
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APPENDIX A 

DESCRIPTION OF PROPOSED ROVER FUELS REPROCESSING PROJECT 

The following sections contain a detailed description of the 4̂ 7 irradiated 

fuel storage facility, the process and associated housing and equipment, the 

required resource consumption, and waste stream compositions. The fuel 

will be processed, as shown in the Rover Fuels Process Flow Diagram 

(Figure A-1), in an existing ICPP hot cell. 

A. DRY FUEL STORAGE AT ICPP 

The Rover fuel will be stored in the dry irradiated Fuel Storage Facility 

along with Fort St. Vrain and Peach Bottom (HTGR's) fuel. This facility 

will be constructed during FY-1973 within the confines of the existing 

ICPP exclusion area as an extension of the fuel storage basin building (CPP-603) 

The Dry Irradiated Fuel Storage Facility (Figure A-2) will be constructed 

of steel and concrete and will be divided by concrete shielding walls into 

the following functional areas, each designed and equipped for specific 

purposes: 

1. A cask receiving area. 

2. A fuel handling area in which the casks will be unloaded and the 

fuel transfer performed. 

3. A control room from which all fuel handling operations can be per

formed remotely. 

4. A crane maintenance area in which the storage facility equipment 

may be repaired. 

5. A fuel storage area containing the 18-inch diameter, 8-foot tall, 

steel storage cans in a critically-safe configuration. 
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1. Shielding 

The fuel storage facility is designed to minimize radiation hazards 

and the potential of radioactivity release to the environment. A 

concrete celling and thick concrete shielding walls will reduce the 

radiation levels outside the storage facility to less than 2.5 mr/hr. 

2. Electrical Power 

The storage facility will be provided with both normal and emergency 

electrical power. Emergency power will be supplied by a 45 kw, 

propane-fueled emergency generator that automatically starts when 

normal power is lost. Any equipment required for the safety of the 

facility or the surrounding area will be connected to the emergency 

power system. 

3. Heating and Ventilating 

The heating and ventilating system will be designed to (a) remove the 

10 Btu/hr decay heat generated by the HTGR fuels, (b) maintain the 

facility areas at the desired positive (control room) or negative 

pressures (fuel handling, fuel storage, and maintenance areas), and 

(c) maintain the air flowing from the less contaminated to the more 

contaminated regions within the facility. The objective of the 

facility heating and ventilating system is to prevent the 

spread of radioactive contamination. Approximately 10,000 cfm of 

air will be forced through the fuel storage array and will be 

discharged to the atmosphere. The inlet air will flow through 

roughing filters before entering the facility; the exit air will 

flow through prefilters and absolute filters before being discharged 

to the atmosphere through a 50-foot stack. The exhaust air in the 

stack will be continuously monitored for radioactivity. 

The heating and ventilating system also maintains the storage 

facility, with the exception of the control room, at a negative 

pressure of 0.25-inch of water. This will make direct leakage 

from the storage facility to the atmosphere highly improbable. 
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The entire fuel storage facility is designed to safely store the 

irradiated fuel with practically no risk or hazard to personnel, 

other facilities, or the environment. 

MECHANICAL HANDLING CAVE 

1. Physical Description 

Rover fuel elements, which have been selected for processing, will be 

transported from the storage facility to the Mechanical Handling 

Cave which is located inside the Chemical Processing Plant. This 

cave, which will be constructed immediately above the processing 

cell, is a shielded facility equipped to unload the on-site transfer 

cask and to prepare the fuel elements for charging to the process. 

High density concrete will be used to form the walls (3-feet thick) 

and the floor and ceiling (1-foot thick). Inside dimensions of the 

cave are 17 x 18 x 14 feet high. The inside surfaces will be lined 

with stainless steel to facilitate decontamination. 

2. Mechanical Equipment 

An overhead bridge crane, a mechanical arm, two sets of master-slave 

manipulators, and two shielded viewing windows will provide the 

necessary remote operating capabilities. A hatch on the far wall of 

the cave permits unloading of the transfer cask. A hatch in the 

floor and another in the ceiling of the cave will be provided for 

moving equipment into and out of the cell and cave and for personnel 

access. 

3. Operation 

To prevent the spread of contamination into personnel access areas, 

the cave will be maintained at a pressure about 0.25-inch of water 

below ambient conditions. Air flow will be into the cave (around the 
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hatches and other ports) through high efficiency particulate (HEPA) 

filters, into the processing cell, and out through the cell exhaust 

system. 

Rover fuel elements will be removed from the fuel canister 

and inspected in the cell. Elements containing non-combustible 

components will be broken to allow the removal of these items, eg, 

thermocouples and other metal inserts. The noncombustlbles will be 

retained in the cell and packaged for subsequent disposal. Broken 

fuel will be packaged in combustible containers and assembled with 

unbroken elements and banded into bundles. The bundles will then 

be charged to the graphite fuel burner. 

4. Process Equipment 

Several items of processing equipment are contained in the Mechanical 

Handling Cave in addition to the fuel handling equipment. The HEPA 

filter, which will provide cleanup for process vessel off-gas, is 

included to permit change-out with the aid of the remote handling 

equipment. Other items included are: alumina feed hopper, fuel-

charging assembly, solids collection vessel, and the fixed-bed burner. 

The location of these components in the cave permits routine 

maintenance of the star and ball valves by use of the remote handling 

equipment and also permits gravity-feed of all particulates to the 

processing equipment below. 

5. Utilities 

To the extent possible, all utilities will be obtained from existing 

chemical processing plant utility systems. For the mechanical 

handling cave, electrical power will be the main utility requirement 

(for remote handling equipment, lighting). Sufficient power is 
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available in the plant to supply this equipment. Control instrument 

and plant air will be supplied by the existing processing plant 

compressor which is rated at 40 scfm at 80 psig. 

PROCESSING CELL 

1. Physical Description 

The processing cell to be used for the Rover fuels headend process is 

located adjacent to other shielded cells within the ICPP. Inside 

dimensions of the cell are 16-feet by 17-feet by 30-feet high. The 

cell is constructed of normal density concrete with a six-foot thick 

ceiling, a one-foot thick floor. The east and west walls, which face 

the access corridor and the sampling corridor respectively, are 

six-feet thick; the north and south walls, which are common with 

adjacent processing cells, are five-feet thick. The floor of the 

cell and the lower three feet of the walls are lined with stainless 

steel to facilitate decontamination operations. The floor of the 

cave is sloped toward a critically safe sump located In one corner. 

Depending on the nature of the liquid entering the sump, ie, the 

uranium content, the solution is jetted either to a holding cell for 

subsequent recycle or sent to the process equipment waste (PEW) system. 

2. Process Equipment 

The most prominent processing vessel in the cell is the fluldized-bed 

burner. This vessel is approximately 12-feet in height, 12-lnches in 

diameter, and extends just through the cell celling into the 

mechanical handling cave. A greatly simplified drawing of the burner 

is shown in Figure A-3. The burner design concept evolved from an 

extensive pilot-plant development program. A bed of particulate 

alumina (210 to 420 y) fluidized with preheated air or oxygen fills 

the inner bed, the annular bed, and second-stage regions of the vessel. 
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Figure A-3. Conceptual Configuration of Rover Fuels Burner 
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This fluidized, chemically-inert, material serves as the heat transfer 

medium for the removal of heat generated by the combustion process. The 

concentric fluldized-bed concept satisfies the need for (1) providing 

heat transfer from the primary combustion zone (the inner bed), 

and (2) providing effective double containment for the burning fuel 

elements. The second-stage region provides additional residence time 

for the combustion of unreacted particulates which have been released 

from the burning fuel surface. The fuel bundles drop into the inner bed 

of the vessel before they bum. 

Heat is transferred from the surface of the burning elements to the 

alumina, through the vessel walls, and finally to the cooling air which 

is forced through the annular space between the outer burner wall and 

a surrounding shroud. The slots in the upper section of the inner wall 

permit the free transfer of particles and gas between the inner and 

annular beds and thereby reduce "slugging" normally associated with 

high length-to-diameter (L/D) ratios in fluidized beds. This relative 

absence of slugging and the annular fluidized bed greatly increase the 

heat transfer rate from the primary combustion zone. The baffles pre

sent in the second stage also reduce the Intensity of slugging, thereby 

providing consistent residence times for particulate combustion. 

Electrical resistance heating elements provide heat for startup of 

the burner and, combined with forced-air convection, permit control of 

the burner temperature in the 750 to 800°C operating range. Austenitic 

stainless steel (304, 316, 347) or Hastelloy X may be selected as the burner 

construction materials depending upon the outcome of current evaluation 

studies. These materials can withstand temperatures much in excess of 

the selected process temperatures and are compatible with normal decon

tamination techniques. 

The product dlssolver, also included in the processing cell, is a 

cylindrical vessel constructed of high nickel-chrome alloy to withstand 

corrosive attack by the nitric and hydrofluoric acids used to recover 
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the uranium from the burner product. Heat is supplied from a steam 

coll surrounding the outer wall of the vessel. A porous distributor 

plate at the bottom of the vessel permits the use of an air sparge 

for mixing and allows solids-free withdrawal of the uranium-rich 

leachate. A reflux condenser, cooled by water, is located atop 

the dlssolver and removes all condenslble vapors from the off-gas. 

The holding tank (volume '̂ 5̂00 liters) , which will receive a nitric 

acld-uranyl nitrate solution, will be constructed of one of the austenitic 

stainless steels to resist corrosion. Transfer of leachate to the 

tank will be accomplished by vacuum applied at the top of the tank. 

A steam jet ejector will be used to transfer the contents of the tank 

to the second cycle extraction system. 

The complexer vessel, which will receive a highly corrosive leachate 

containing a mixture of hydrofluoric acid and nitric acid, will be 

constructed of Carpenter 20 alloy. Transfer of liquids into the tank will 

be by applied vacuum; the complexed solution will be removed by steam 

jet eductor. 

3. Operations 

The following sections contain a detailed description of the Rover 
[1 2] 

headend process * • To present a cohesive description of the overall 

process, that equipment which is included In the mechanical handling 

cave and is part of the process flow scheme will also be Included in 

this section. 

After being packaged into bundles in the Mechanical Handling Cave, 

the Rover fuel elements will be charged through a double-valve, air

lock type charging system. The fuel elements drop into the inner 

fluidized bed through a solid charging tube which contains no alumina. 

Significant reactions occurring in the fluidized bed are: 
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C(s) + O2 (g) -̂  CO2 (g) (1) 

C(s) + 1/2 O2 (g) ̂  CO (g) (2) 

C0(g) + 1/2 O2 (g) -̂  CO2 (g) (3) 

3UC2(s) + 10 O2 (g) ̂  U^Og (s) + 6CO2 (g) (4) 

2NbC(s) + 9/2 O2 (g) ̂  Nb^O^ (s) + 200^ (g) (5) 

In addition, Nb UO (s) is formed by a currently undetermined reaction 

mechanism. 

In the burner, most of the graphite ('̂ 95%) reacts with the oxygen and 

leaves as a gas; the balance is elutriated from the burner by the 

off-gas stream and collected in a vessel containing sintered stainless 

steel filters. Uranium dicarbide, upon oxidizing, primarily forms elutrlable-

size particles of U-OQ. The U„0„, which is present as large particles 
J o J O 

or as coating on the bed material, is readily reduced to elutriable-

size fragments by the action of jet grinders located within the fluidized 

bed. The jet grinders are devices which introduce a high velocity stream 

of air or oxygen into selected regions of the fluidized bed. The 

greater turbulence in these regions causes Increased attrition of 

the U„0„. Much of the Nb„0_ and Nb UO _ is also elutriated from the 
JO Z. D J iU 

burner; however, the gradual buildup of these compounds may require the 

periodic removal and leaching of the bed material. Only a very small 

amount of the alumina is reduced to elutriable-size particles. 

The bulk of the fission products released by the combustion of Rover 

fuel elements is expected to leave the burner in the off-gas stream (as 

gases, volatile species, or as elutrlable solids). Those that do not 

elutriate will be retained largely as coatings on the vessel walls and 

alumina; they will be recovered when the vessel is decontaminated or 

during leaching of the final bed material. Solid fission products which 

have been elutriated from the burner will be retained in the solids 

collection vessel. Gaseous fission products will enter the ICPP stack 

for release to the atmosphere. 
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The solids (U„0-, Nb„0^, Nb„U0 , carbon, and alumina), which have been 

elutriated from the burner and collected in the solids collection vesse 

will be transferred batchwise by gravity flow through a pipe line to 

a fixed-bed burner. A star valve in the line will prevent pressure 

fluctuations In the fluldized-bed burner system. Graphite remaining in 

the product will be burned off in an air or air/oxygen mixture at a 

temperature of 725 to 775°C. Electrical resistance heating elements 

will be used both to preheat the gas feed and to heat the external wall 

of the burner. Sintered stainless steel filters located within the 

burner will remove most particulates from the off-gas stream. These 

filters, at a higher temperature than those in the solids collection 

vessel, will permit essentially all the volatile fission products to 

pass through to the plant off-gas treatment system. Solids remaining 

In the burner after the removal of graphite will be transferred by 

gravity flow to the dissolution vessel. A star valv.e in the transfer 

line will both control the flow rate of the solids and prevent the passage 

of condenslble vapors from the dlssolver to the fixed-bed burner. 

The line below the star valve will be steam jacketed to prevent any 

accumulation of condensate. 

In the dlssolver, the solids from the fixed-bed burner will first 

be contacted with nitric acid to convert the U 0 to uranyl nitrate. 
J o 

The nitric acid which will be pumped in from the Process Makeup Area will 

contain sufficient soluble poison (H BO ) to ensure that the resulting 

uranium solution cannot go critical in any probable geometric configuration. 

The boric acid will be added to a feed tank which Is part of an existing 

system. A boron monitor, consisting of a neutron source (Pu-Be) and 

two BF neutron detector tubes, will determine if the desired neutron 

attenuation has been achieved. Administrative control (locked valve) 

prevents the addition of the acid before an adequate concentration of 

poison is present. Equation (1) shows the U 0 dissolution reaction. 
J o 

û Og + ̂  HNO3 X 3w^(m^)2 + ̂  H2O + I NO + "I NO2 (1) 
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A reflux condenser removes condensibles from the off-gas stream; air from 

the sparge system and the evolved nitrogen oxides are transported to the 

plant off-gas cleanup system. After a predetermined length of time in 

the dlssolver, the leachate is withdrawn by applied vacuum through the 

distributor plate to a holding tank. Water is added to the solids re

maining in the dlssolver as a wash to remove both residual uranyl 

nitrate and nitric acid. This first wash is drawn off by vacuum and this 

wash solution added to the concentrated uranyl nitrate solution. The wash step 

is repeated and this solution is also added to the initial uranyl nitrate 

solution. The leachate combined with the two washes constitutes feed 

for the second cycle extraction system. A hydrofluoric acid solution 

containing a small amount of nitric acid is pumped into the leachate 

to dissolve the Nb.UO,,,content of the remaining solids. In a 

manner similar to that used In the preparation of the nitric acid 

solution, boric acid will be added to the hydrofluoric-nitric acid 

mixture. Poison concentration in this second dissolution step will 

take Into account possible solution Instabilities which could cause the 

precipitation of uranium compounds. All of the Nb„UO and much of the 

Nb„0 enter solution in this step (see Equations 2 and 3). After 

dissolution is complete, the leachate is removed by applied vacuum and 

transported to the complexing vessel. The solids remaining in the 

vessel after this second leaching step are washed twice with nitric acid 

to remove residual amounts of uranium from the solids. These wash solutions 

are added to the leachate in the complexer vessel. Aluminum nitrate 

is then added to reduce free fluoride activity in the solution. This 

more dilute uranium solution is then transported to the first cycle 

extraction system for final purification and recovery of the uranium. 

Nb UO^Q + 17 HF + 1/3 HNO^ X UO^F^ + 1/3 NO+3 NbF^ + ̂  H^O (2) 

Nb20^ + lOHF X 2NbF^ + 5H2O (3) 
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Solids remaining in the dissolver following the hydrofluoric acid 

leach will be removed as a slurry following the addition of sufficient ^ 

water. With the air-sparge operation, the solids are readily suspended 

and can be transported as a slurry to a waste tank by a steam jet. 

4. Utilities and Chemical Requirements 

Utilities required for the processing cell will, where possible, be 

supplied by existing chemical processing plant systems. 

Electrical power (120 V and 480 V) will be supplied from existing 

facilities at the ICPP. The resistance heaters for the fluidized-

and fixed-bed burners will consume the bulk of the supplied power: 

100 kW at maximum output, 10-20 kW during normal operation. Power 

is also required for the cooling air blower, gas preheaters, vessel off-

gas blower, and cave lighting. At a mean consumption rate of 42 kW 

(which is considered a maximum level), a total of 80 megawatt-hours 

will be required for the entire project (80 to 120-day operation). The 

emergency electrical supply is capable of supporting those systems 

considered essential for safe operation. 

Steam will be used to heat the dissolver vessel and the solids feed 

line to the dissolver. In addition, steam-jet eductors will be used to 

transport the dissolver output to the solvent extraction system. A 

total of 260 pounds per day of 130 psig steam will be supplied by the 
4 

existing plant system for these two purposes. A total of 2.1 x 10 

pounds of steam will be consumed during the entire 80 to 120-day operation. 

Air for plant and instruments will be supplied by the existing processing 

plant compressors (which can deliver 80 psig air to the cell). Plant 

air will be used for sparging the dissolver solutions and as a gas 

supply during preheating of the fluidized- and fixed-bed burners. Air 

will also be made available in the cell for operating air-driven impact 

tools for maintenance and decontamination work. Maximum anticipated 

consumption rate is 30 scfm; 5 to 10 scfm would be the normal usage 
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rate. A 2000 scfm air blower will supply cooling air to the fluidized-

bed burner. This air will be exhausted directly to the cell exhaust 

system. 

Borated water will be used in the operation of the reflux condenser. 

This system will require approximately 5000 liters of water, which 

will be retained in a closed recirculation system. Based on a maximum 

temperature rise of S^F, 20,000 liters per day of untreated water will 

be required for heat removal in the secondary heat exchanger. Approximately 

1000 liters of demineralized water will be required in the Process Makeup 

Area for the preparation of the acid and aluminum nitrate solutions. 

Chemicals required for the Rover process are listed in Table A-I. 

TABLE A-I 

CHEMICAL CONSUMPTION 

Compound 
Consumption 

Daily Rate Process Total 

Alumina 
(A1„0„, refractory grade) 

Aluminum nitrate 
(A1(N03)3-9H20 

Boric Acid 
(H3BO3) 

Hydrofluoric acid 
(HF, 48% by vol.) 

Nitric acid 
(HNO , 70% by vol.) 

600 kilograms 

110 kilograms 8800 kilograms 

6.6 kilograms 530kllograms 

57 liters 

54 liters 

4560 liters 

4320 liters 

E. Interconnections with Other Systems 

The proposed facility contains a feed preparation process designed for 
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converting Rover fuel into a form suitable for use in uranium recovery 

equipment. Existing facilities will be used wherever possible. 

The storage facility designed for HTGR fuels (including off-gas and 

liquid waste treatment equipment) will serve as temporary storage for the 

Rover fuel prior to processing. The proposed processing facility will tie 

into existing liquid, solid, and gaseous waste systems. Utility headers 

(air, water, steam, oxygen, and electrical) will serve the proposed facility 

as well as the ICPP plant. Chemicals used will be prepared in existing tanks. 

Dissolved uranium from the combustion of Rover fuels will be jetted to 

existing solvent extraction systems for uranium recovery, packaging and 

shipping. Samples taken during processing will be analyzed in available 

laboratory facilities. 

F. Solid Wastes and Effluents from Process 

Various process discharges or material removals from the process or processing 

areas can be a source of radioactive or chemical contamination spread to the 

environment. Because of the very low level of radioactivity in the Rover 

fuel, any radioactivity discharge to the environment will also 

have a negligible effect. These discharges, how they are handled, and the 

estimated release to the environment are as follows: 

1. Fuel Storage Air Discharge 

The air flow through the fuel storage facility will pass through roughing 

filters and HEPA filters before discharge to the atmosphere from a 

50-foot high stack. Release of fission products from the Rover fuel to 

the environment will be undetectable above background radiation. No 

chemicals are released from the fuel at the storage facility. 

2. Cask and Fuel Container Decontamination 

Aqueous streams from steam and reagent decontamination of casks and fuel 

containers will be collected in a sump at the fuel storage facility and 
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transferred to an existing waste processing system. Therefore, there 

will be no release of fission products or chemicals to the environment. 

Solids collected by the vacuum cleaner will be monitored for uranium 

content and then either packaged for disposal in an existing solids 

waste disposal system or transported to the plant for processing 

(depending upon the uranium content). 

3. Poisoned Fuel Storage Boxes 

The poisoned fuel storage boxes will be decontaminated before being 

returned to the NRDS. Therefore, no detectable activity or chemical 

release will result from transporting these boxes to the NRDS. 

4. Fuel Storage Canisters 

The fuel storage canisters used for Rover fuel storage will be used 

for HTGR fuel storage after Rover fuels processing is completed. 

5. Noncombustible Fuel Element Components 

Any metal component, eg, thermocouples or metal orifices, will be 

separated from the combustible parts of the Rover fuel elements. These 

items will be retained in the charging cave and packaged for subsequent 

burial. The packaged waste will be removed from the cave and trans

ported in a manner which will minimize release of radioactive dust to the 

environment. 

6. Process Vessel Off-Gas 

Off gases emanating from the fixed-bed burner, the fluid-bed burner, 

and the receiver vessel will be combined before entering the HEPA filter 

in the mechanical handling cave. The gases are transported from this 

filter to an existing off-gas cleanup system and finally released to the 
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atmosphere via the ICPP stack. In Table A-II and A-III, the non

radioactive and radioactive gaseous and particulate releases are presented 

respectively. Bases for the calculations are shown in the table notes. 

TABLE A-II 

NON-RADIOACTIVE GAS RELEASE AT STACK DUE TO ROVER PROCESS 

Chemi cal 
Species 

CO2 

CO 

NO 
X 

N, 

Daily Release 
(ft3) 

9.4 X 10^ 

7.2 X 10^ 

2.6 X lO-"" 

3.6 X 10"̂  

2.6 X 10^ 

[a] 
Total Process 
Release (ft^) 

7.5 X 10^ 

5.8 X 10^ 

2.1 X 10^ 

2.9 X 10^ 

2.1 X 10^ 

[b] 

Notes; 

[a] Daily release rates are based on a processing 

rate of 30 kilograms of uranium per day. 

[b] Total release rates are based on current Rover 

fuel inventory containing 2600 kilograms of 

uranium. 

7. Cell Exhaust Gas 

In addition to the cave and cell ventilation air (^2000 cfm), the cooling 

air for the fluidized- and fixed-bed burners ('̂ '2500 cfm) will also be 

tied into the cell exhaust system. This air will pass through an HEPA 

filter as it leaves the processing cell. At present, no additional gas 

treatment occurs before the gas enters the processing plant stack. Plans 

are being formulated, however, to pass all cell ventilation-air through a 

deep bed filter prior to release. 
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TABLE A-III 

RADIOACTIVE GAS AND PARTICULATE RELEASES DUE TO ROVER PROCESS 
[21 

Concentration (pCi/ml) 

Nuclide 

Se-79 

Kr-85 

Sr-90 

Yr-90 

Zr-93 

Tc-99 

Ru-106 

Rh-106 

Pd-107 

Sb-125 

Te-125m 

Sn-126 

Sb-126m 

Sb-126 

1-129 

At Stack 

1 

5 

2 

7 

3 

4 

5 

5 

6 

4 

1 

1 

1 

1 

9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

io-i« 

10-^ 

10-13 

10-1^ 

io-i« 

10-1^ 

10-15 

10-15 

10-19 

10-1^ 

10-1^ 

10-15 

10-1^ 

10-16 

10-13 

Nuclide 

Cs-134 

Cs-135 

Cs-137 

Ba-137 

Ce-144 

Pr-144 

Pm-147 

Sm-151 

Eu-154 

Eu-155 

H-3t3] 

C-U^'^ 

U-235 

U-238 

Pu-239 

NOTES: 

1. Releases are calculated for a processing rate of 30 kilograms of 

uranium per day. Fission product contents are based on 0.04% burnup 

of fissile species followed by a 10 year cooling period. 

2. Particulate decontamination factors are based on HEPA filter, efficiencies 

of 95%. Micrometallic filter efficiencies are based on data obtained 

with DRAGON fuel (ORNL-4120)[3l . 

3 
3. Tritium (H ) level is based on assumption of 1 ppm Lithium impurity 

3.5% Li^. 

4. Carbon-14 level is based on all constituents in fuel. 

At Stack 
-19 

1 X 10 

1 X 10"16 
-12 

9 X 10 -̂  
-13 

3 X 10 

5 X 10-16 

5 X 10-16 

3 X 10-1^ 

1 X 10-15 
-21 

2 X 10 
1 X 10-16 

2 X 10-^ 

3 X 1 0 - 1 1 

7 X 10-16 

7 X 10-19 

2 X 1 0 " 1 ^ 
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8. Alumina Bed Material 

Following the processing campaign, the alinnina bed material will be 

leached to remove the remaining uranium. This operation will be 

accomplished in an existing cell specifically designed to handle unique 

recovery processes such as this. After the uranium has been recovered, 

the alumina will be dried and then stored in a waste-calcine bin at ICPP. 

Any intermediate leaches of the bed material which may be necessary will 

be handled in the same manner. 

9. Undissolved Solids 

Those solids (primarily Nb-0^ and A1„0 ) which remain in the leacher 

following the hydrofluoric acid leaching step will be slurried to a 

holding tank for sampling to verify a low uranium content. Following 

analysis, they will be slurried to a plant holding tank included in 

existing process equipment waste system. 

10. Decontamination Solutions 

Spill cleanup and process vessel decontamination solutions will collect 

in the sump located in the floor of the cell. If significant quantities 

of uranium could be present, a jet pump will transfer the solution to a 

holding tank in an existing facility. If significant quantities of uranium 

are determined by analysis, the solution will be recycled to recovery 

facilities; otherwise, the solution will be sent to the process equipment 

waste system. 

11. HEPA Filters 

The HEPA filters used in the process will be removed periodically and 

the uranium content estimated by weight difference. If the weight of 

trapped material is significant, the uranium will be recovered in the 

existing CPP cell which is designed for unique recovery operations. 

12. Steam Condensate and Cooling Water 

A-20 



These streams normally (and even under accident conditions) contain 

no radioactive contamination. Disposal, therefore, is made directly 

to the service waste system, in which the effluents are continuously 

monitored before release. These wastes can be diverted to a holding 

tank if radiation is detected. 
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I APPENDIX B 

CHARACTERIZATION OF THE EXISTING ENVIRONMENT 

A. Introduction 

The National Reactor Testing Station (NRTS) was established in 1949 as a 

place where the U. S. Atomic Energy Commission could build, test, and operate 

various types of nuclear reactors, allied facilities and equipment. It is 

centered on the former Naval Proving Grounds which served the Navy's Pocatello, 

Idaho, Ordnance Depot. The NRTS is located along the western edge of the 

Upper Snake River Plain in southeastern Idaho. Lying at the foot of the 

Lost River, Lemhi and Beaverhead-Centennial Mountain Ranges, the Station 

(NRTS) comprises an 894 square mile area with an average elevation of 5,000 

feet above sea level. Three streams entering the Station from the west or 

northwest move out across alluvial fans into playas or sinks in the 

northwestern or northern portions of the Station. Principal surface materials 

at the NRTS are basalt, alluvian, lake bed or lacustrine sediments, slope 

wash sediments and latus, silicic volcanic rocks, and sedimentary rocks. 

Plant life consists mainly of sagebrush and various grasses. Figure B-1 

shows the location of the Station within Idaho and in relation to surrounding 

states. 

The Idaho Chemical Processing Plant (ICPP) is located in the south-central 

region of the NRTS, in Butte County, Idaho, about 42 air miles west of 

Idaho Falls. The area of the ICPP is approximately 100 acres. Figure B-2 

shows the location of the ICPP relative to other facilities at the NRTS. 

B. Climatology 

The National Oceanographic and Atmospheric Administration (NOAA) has operated 

a meteorological observation program at the NRTS since 1949. In addition 

to recording day-to-day weather data and providing daily operational forecasts 
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for the NRTS, the NOAA staff has maintained an intensive research and develo^^^ 

ment program to improve the reliability of prediction and measurement of ^^r 

meteorological parameters which influence safe conduct of operations on the 

NRTS. A number of meteorological stations are located throughout the NRTS 

to measure simultaneously the spatial variation of several meteorological 

parameters—such as, temperature, wind speed and direction. Towers at several 

locations on the NRTS provide this data in the vertical to a height of 250 

feet. Additional support to the NRTS-based NOAA staff is available through 

the National Weather Service. 

The NRTS is located in a broad, rather flat valley. The surrounding 

mountain ranges, the altitude above sea level, and the latitude all have a 

definite effect upon the NRTS climate, as well as on the day-to-day weather. 

Since all air masses entering the Snake River Plain must first cross over a 

mountain barrier, and in so doing, precipitate a large percentage of their 

moisture, yearly rainfall is light; and the region has semi-desert charac

teristics. The local northeast-southwest orientation of the plain and its 

mountain range walls tend to channel the prevailing west winds of this latitude 

so that a southwest flow near the surface predominates over most of the NRTS; 

the second most frequent near-surface winds come from the northeast, see 

FigureB-3. With the exception of extremely rare funnel clouds, no 

unusual meteorological phenomena have been observed in the 22-year 

period of record at the NRTS. The meteorological and climatological data 

are summarized in References 1-9. (At the end of this Appendix.) 

A brief description of important climatological parameters follows: 

1. Temperature 

During the 22-year period of record, the extremes of temperature have 

varied from a low of -43°F in January to a maximum of 103°F in July. 

During winter months, the average maximum temperature is approximately 

27''F with an average minimum of approximately 3°F. The summer data indicate 

an average maximum of 87°F, an average minimum of about 50°F. Strong 

surface based temperature inversions typical of desert climates are 
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pronounced at the NRTS. These occur nearly every night of the year and 

occasionally all day long during December and February. | 

Typically, strong surface based temperature lapse rates are observed 

nearly every afternoon from early spring until late fall and on more 

than 50% of the mid-winter afternoons. 

2. Wind 

During the summer months, there is a very sharp diurnal reversal in 

wind direction. Winds blowing from the southwest (upslope) predominate 

during daylight hours, and northeasterly winds persist at night. The 

reversal normally occurs a few hours after sunrise and again shortly 

after sunset. 

Storm tracks, 

which generally move across the NRTS from west to east often affect 

the normal diurnal wind pattern. Prior to passage of storm fronts, 

strong southerly winds persist, switching to westerly or occasionally 

northerly upon passage of the storm front. 

The record of average wind speed shows a minimum of about five miles 

per hour in December and a maximum of nine miles per hour in April 

and May. The highest maximum hourly average speed near the ground 

surface (20 ft. level) was 51 miles per hour from the west-southwest. 

Calm conditions prevail 11% of the time. 

3. Precipitation 

The average annual precipitation at the NRTS is 8.5 inches. Pre

cipitation amounts are at a maximum during May and June and reach a 

minimum in July. Snowfall ranges from a low of about 12 inches per year 

to a high of about 45 inches per year. The type of precipitation which 

occurs over the NRTS is generally dictated by the season; ie, showers 

in the summer, showers or periods of rain or snow in the spring and fall, 

and periods of snow in the winter. d 
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4. Relative Humidity 

The relative humidity at the NRTS is quite low with a monthly average 

minimum of 15% in August and a monthly average maximum of 89% in February 

and in December. On a daily basis, a maximum is reached just before 

sunrise at a time of minimum temperature and the minimum late in the 

afternoon near the time of maximum temperature. Large variations in 

relative humidity occur as a result of summer thunderstorms, and large-

scale storms predominantly from late fall through spring. 

5. Severe Weather Conditions 

On the average, two or three thunderstorm days occur during each of the 

months from June through August. The surface effects from thunderstorms 

over the Snake River Plain are usually much less severe than are experienced 

eash of the Rocky Mountains or even in the mountains surrounding the 

Plain. Strong wind gusts can occur in the immediate vicinity of thunder

storms. These gusts are usually quite localized and of short duration. 

The highest instantaneous speed recorded at 20 feet above the ground 

was 78 miles per hour from the west-southwest. Although small hail 

frequently occurs with thunderstorms, damage from this cause has not 

been experienced at the NRTS. 

Two confirmed funnel clouds (vortex cloud which does not reach the 

ground), three unconfirmed funnel clouds, and one tornado (5-1/2 miles 

east of the eastern boundary of the NRTS) which caused no damage, have 

been documented in the 22 years of observation at the NRTS. 

C. Geology 

The geology of the desert plain on which the NRTS is located has been 

studied intermittently by the U.S. Geological Survey for the past 35 

years. The particular area occupied by the NRTS has been intensively 

studied since 1949 and is documented in References 6 and 7. 
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The plain extends in a 350-mile arc across the southern part of the State of 

Idaho. The NRTS occupies a physiographic basin within the confines of this 

plain. The elevation within the NRTS ranges from 4,800 to 5,500 feet. 

Mountain ranges on the north and west rise to elevations of 10,000 feet 

or higher. 

Except for small areas along the mountain fronts and two volcanic cone-like 

buttes, the entire NRTS area is underlain by a succession of Pliocene, 

Pleistocene and geologically recent basaltic lava flows. These form layers 

of hard rock of varying thickness from 10 to 100 feet. The physical charac

teristics and horizontal distribution of the flows vary, also. Unconsolidated 

material, cinders, and breccia are interbedded with the basalt. The beds 

are nearly horizontal with no structural deformation evident. These layers 

have been penetrated by drilling to a depth of 1,497 feet. On the basis 

of geophysical and geologic evidence gathered from surrounding areas, the 

depth of these layered deposits is inferred to range from less than 1,000 feet 

to more than 5,000 feet. It is inferred also that these rocks are underlain 

with geologically older silicic volcanic and sedimentary rocks, perhaps ranging 

from Cambrian to Tertiary ages. The most recent volcanic activity in the 

region occurred at the Craters of the Moon National Monument, approximately 

25 miles southwest of the NRTS, about 1,500 to 2,000 years ago. 

The southern and eastern perimeter of the basin is formed by elevated ridge

like structures. These features have intercepted the Big and Little Lost 

Rivers and Birch Creek diverting them into playa-like depressions on the 

NRTS where their waters are dissipated by seepage and evaporation. 

A generalized soil profile to a depth of 100 feet beneath the ICPP is shown 

in Figure B-4. The surface soils and regolith along the streams are made up 

of alluvial sands and gravel of varying thickness. These grade into finer-

textured sediments toward the terminal ends of the streams. The surface 

soils over the remainder of the NRTS are formed by eolian and loessal deposits 

of varying thickness. Sandy soils derived from wind-worked beach and bar 
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deposits formed in old playa lakes or ponds are especially common in the 

northern part of the Station. In many places, basalt rock is not covered. 

Local playa areas contain deposits 10 to 15 feet in thickness. Alluvial 

fans occur along the mountain fronts. 

That soil fraction with a particle diameter less than 2 mm has the capacity to 

radioactive ions. This size fraction consists of quartz, calcite, feldspar, 

dolomite, montmorillonite and hydromica (illite). The cation-exchange 

capacity has been determined and formulae developed for estimating the amount o 

radioactive cesium and strontium which will be sorbed under given circumstances 

The capacity to retain or sorb cesium is considerably higher than for 

strontium. 

D. Hydrology 

The Snake River Plain is semi-arid and ground water is a resource of primary 

interest. This ground water is discharged at large springs in the valley of 

the Snake River about 125 miles southwest of the NRTS. Wells on the NRTS tap 

an aquifer system, and although the system yields copiously, pumpage from the 

wells is only a very small percentage of the water available. Withdrawals 

for irrigation are large in other parts of the plain but not in the vicinity 

of the NRTS. Detailed hydrologlc data are contained in Reference 9. 

1. Surface 

The Big Lost River, Little Lost River, and Birch Creek enter the NRTS 

where their flows are dissipated by seepage and evaporation. The normal 

flow of these streams is diverted for irrigation upstream from the NRTS 

and enters the Station only intermittently. Flood stages occur in the 

spring from watershed snow melt. Protection from potential flooding of 

the Big Lost River has been provided by diversion works in the southwest 

comer of the Station. This control consists of a dam and a channel 

leading to an impounding area where the water seeps into the ground. 

The water normally flows in the main channel unless the gates at the dam 
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are closed. The river flow varies considerably from year to year. 

During 1961, for Instance, the channel was dry at the NRTS but in June 

of 1965, it had a flow of approximately 2,200 cubic feet per second. 

The flow of the two other streams is relatively insignificant and offers 

little or no flood threat. 

Localized ponding and surface flow of water occur occasionally as a result 

of unusual situations involving extended periods of above-freezing 

temperatures, prolonged light rainfall, extensive areas of snow and 

deeply frozen ground. These situations sometimes are encountered during 

late winter or early spring. When these conditions prevail, nuisance 

flooding and soil erosion can occur in localized areas unless adequate 

drainage is provided. 

2. Sub-Surface 

The regional ground water table is 200 feet below the land surface in 

the northern part of the NRTS, 800 to 900 feet in the southern part, and 

450 feet at the ICPP. The water flows through voids and fissures in and 

between the basalt flows. The water table has a gradient toward the 

southwest, and the direction of flow is inferred to be in that general 

direction (Figure B-5). Mean flow velocity is about 13 ft-day ± 4.1 

ft-day . Recharge of the ground water reservoir is by underflow from 

adjacent mountainous areas, seepage along the river and creek channels 

and seepage from playa ponds. 

The ground water in the vicinity of the ICPP normally contains about 

200 parts per million of dissolved solids, with calcium and magnesium 

carbonates being the predominant solutes. The water temperature within 

a zone 50 to 100 feet below the water table in the vicinity of the ICPP 

ranges between 50 and 54°F. 

Water for the ICPP is supplied by two wells. During 1970, the most 

recent year of record, 278 million gallons were pumped, of which 82% 

was returned to the ground water system via an injection well. 
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Figure B-5. NRTS Subsurface Water Flows 
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E. Seismology 

Prior to 1970, the NRTS was classified within Seismic Zone 2 of the Uniform 

Building Code of the International Conference of Building Officials 

In 1970, the classification was changed to a higher risk Zone 3 (Figure B-6) 

This action imposed more stringent design criteria on facilities constructed 

after May, 1970. 

Twenty-one earthquakes equivalent to Modified Mercalli Intensity V or higher 

have been recorded in Idaho since 1894. The epicenters of these earthquakes 

have been 100 miles or more from the ICPP. No destructive quake has occurred 
[121 

on the eastern part of the plain (Figure B-7) . The most recent large 

earthquake took place in August, 1959, which was accompanied by surface 

faulting near Hebgen Lake, Montana, about 120 miles northeast of the ICPP. 

This quake, which produced intensity of V to VI in the region comprising the 
r 1 o 1 

NRTS, caused no damage to facilities at the NRTS (Figure B-8) •• ••. 

Two faults in the foothills of the mountains north of Arco and Howe, a few 

miles from the NRTS boundary, are geologically recent and are evidenced by 

fault scarps. These faults indicate that individual displacements of more 

than 40 to 50 feet have occurred in geologic time. Evidence suggests that 

the faults probably have been formed in the last 30,000 years, possibly more 

recently than 10,000 years. Movement even in the last 4,000 years cannot 
[14] be ruled out 

F. Access to NRTS 

All access to the NRTS, except the public highways traversing the NRTS, is 

controlled by the AEC. 

1. Air Access 

Air lanes over the NRTS are closed below 10,000 feet (mean sea level) 

in accordance with Federal Aviation Agency regulations. However, no 
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commercial flights pass over the NRTS on a regular basis. Three commercial 

airports are within 100 miles of the Site boundary: one located 60 miles 

southeast in Pocatello; one, 40 miles east in Idaho Falls; and the other, 

approximately 90 miles southwest in Twin Falls. There are smaller, 

gravel surface landing strips in the area that are used primarily for 

charter flights, crop dusting, etc, with the closest of these being 

located at Atomic City, eleven miles southeast of the ICPP. 

2. Road Access 

Four major all-weather roads service the NRTS. These roads are shown 

in Figure B-2. 

3. Railroad Access 

The Union Pacific Railroad crosses the southwest corner of the NRTS. 

A spur line serves facilities on the NRTS (Figure B-2). 

Bio-Environment 

The vegetation of the NRTS is limited by the type of soil, meager rainfall 

and extended drouth periods to mainly sagebrush, perennial herbs and a variety 

of grasses. Extensive surveys of NRTS vegetation were carried out in 1952, 

1958, and 1967, utilizing 150 permanent transects established and maintained 

for this purpose. The results of this work were used to prepare a map of 

NRTS vegetation types (Figure g-g). There are only a few trees on the 

Station. These are located principally along the Big Lost River. The most 

prominent ground cover is a mixture of vegetation consisting of sagebrush 

(Artemesia Tridentata), lanceleaf rabbltbrush (Crysothamnus Viscidiflorus) 

and a variety of grasses. Approximately 80% of the Station exhibits this 

type ground cover. 

Other types of vegetation found on the Station are as follows: 
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Figure B-9. Distribution of Vegetation at the NRTS 
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Grasses; Agropyron spicatum, Hordeum Jubatum, Sitanion hystrix, 

Oryzopsis hymenoides (Indian Rice Grass), Stipa comata, Poa 

seciinda, Elymus canadensis (Canada Wild Rye); Agropyrsin smithii 

(Bluestem Wheatgrass), Agropyron Cristatum (Crested Wheatgrass). 

Shrubs: Atriplex confertifolia (Shadscale), Chrysothamnus 

nauseosus (Rubber Rabbitbrush), Gutierrezia sarothrae (Matchbush), 

Chamaebatiaria Millefolium (Fembush), Tetradymia spinosa, Atriplex 

nuttallii (Nuttall's Saltbush), Eurotia lamata (Winterfat). 

Trees: Juniperus utahensis (Jtiniper), Populus angustifolia 

(Cottonwood), Salix sp. (Willow). 

Other: Opuntia polyacajitha (pickly pear cactus), Rosa sp. (Rose), 

Iva axillaris. 

The vegetation of the NRTS supports a wide variety of wildlife consisting 

mainly of small mammsils, desert-inhabiting birds, reptiles, and a few 

large mammals. The small mammals include chipmunks, ground squirrels, 

several species of mice, kangaroo rats, jackrabbits, and the desert 

hare. The pronghorn antelope inhabits the Station during the entire 

year; however, many of the antelope are migratory and winter south of 

the NRTS and summer to the north of it. Antelope occasionally fawn on 

the Station in the spring as they move northward into the Birch Creek 

valley. Coyotes and bobcats are seen frequently. Sage grouse and 

pheaseuits are the only resident game birds on the NRTS; however, hxmting 

is not permitted. In addition to raptores and other indigenous and 
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introduced species of birds, some migrant species pass through the 

axea. These include doves, larks, hawks, ducks, geese, golden and 

bald eagles (an endangered species). The only other endangered 

species occasionally frequenting the Station is the prairie falcon. 

The reptiles consist mainly of lizards and a few snakes. Domestic 

sheep are allowed to graze on the perimeter areas of the Station in 

the early spring ajid fall. The ecosystem for the ICPP area is 

typical of the NRTS except that large mammals are excluded from the 

immediate area by a security fence. 

Animal population studies indicate an average jackrabbit density of 

about 2 per square mile, while various species of mice number about 

k per acre. Several hundred pronghorn antelope may be crossing the 

NRTS at any given time in their migratory cycle; however, accurate 

population counts of these animals have not been undertalten. 
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Aquatic life on the NRTS is practically nonexistent. The only major surface 

water is the Big Lost River and the NRTS diversion system. The river bed is 

quite permeable, and during several months of the year, the river does not 

sustain flow conditions. Fish within 50 miles of the NRTS inhabit the Big 

Lost River, Little Lost River, Birch Creek, Snake River, and Mud Lake. 

The Atomic Energy Commission conducts extensive bio-environmental monitoring 

studies on the NRTS and on adjoining public and private lands. It 

sponsors other studies by universities and research organizations. 

Research has been undertaken to determine the long-term, test-related effects. 

To date, at least l8 studies have been conducted from 1953 to 1970 by the 

Environmental Branch (formerly Ecology Branch) of the AEC's Health Services 

Laboratory and others, to determine impact of NRTS activities on the environ-

ment.^'7-3^ 

Laboratory and domestic plants and animals, native species, and natural 

biotic communities have been used in controlled experiments and studies under 

actual conditions to develop predictive capability and to evaluate the transfer 

of airborne radionuclides to plant and animal life. These studies have included 

investigations of the interception, biological accumulation and retention of 

specific radionuclides, principally radioiodine, by plants and animals. 

Many of these experiments and studies have been completed. Studies on the 

air-to-surface transfer of radionuclides are still in progress. 

H. Population 

The nearest concentrated population to the ICPP is Atomic City, located 

approximately 12 miles to the southeast, with about 14 residents. The 

total population within a 20-mile radius of the ICPP is approximately 440; 

within a 30-mile radius, approximately 2,600 ; within a 40-mile radius, 

about 16,500; and within a 50-mile radius, 63,000. 

No one is allowed to reside on the NRTS. An average work force of 4,200 

employees is present at the NRTS during the day shift, and about 750 employees 
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are on-site during each of the other shifts. These are average numbers ^ ^ 

that vary with changes in operational requirements and construction work. ^^^ 

I. Land-Use 

1. Historical 

In the latter years of the 19th century, the NRTS was crossed by two stage 

lines, and cattle were trailed eastward from Oregon to market. Dry 

canals and associated structures still remain in two areas within the 

present site boundary which were involved in unsuccessful irrigation projects 

around 1910. Cultivation by dry farming has been undertaken at various 

times on about 10% of the NRTS's present land area; these attempts failed 

because of the scant amount of precipitation. 

During World War II, some 270 square miles of the present Station were 

used by the U. S. Navy for a gunnery range; another portion was used by 

the Army Air Corps for aerial gunnery practice. These military facilities, 

comprising 431,200 acres of land, were transferred to the AEC, which 

withdrew and purchased the land in 1950 and 1953. In 1958, 140,500 acres 

to the north and east were added to the existing area to make up the 

present NRTS. 

2. Present Use 

The various nuclear facilities and the numerous support facilities use 

only a small percentage of the total land area; however, they are widely 

separated and were sited for maximum use of the natural resources (eg, 

water, land contour). A large area of the NRTS is used for grazing sheep 

in the spring and fall; these grazing lands have been seeded with crested 

wheatgrass, and usage is controlled by grazing permits issued by the 

Bureau of Land Management (Figure B-10). Grazing is not allowed within 

three miles of any nuclear facility, for safety and security reasons. 

B-22 



OPEN TO GRAZING {"', ''j 

0 2 4 6 8 
< . . * k . 1 1—i • L _ 

SCALE - MILE 

ACC - A - 0 0 3 1 

Figure B-10. Permit Grazing Areas at the NRTS 

B-23 



j_ Archeology 

The Department of the Interior, in accordance with the Preservation of 

Antiquities Act, issued two separate permits allowing Mr. B. Robert Butler 

of the Department of archeology at Idaho State University to survey and 

excavate three sites within the NRTS boundary. These permits were issued 

based on the high academic value of some 14,500-year old specimens (dated by 

carbon-14) found at excavations at Twin Falls to the South and Birch Creek 

to the north. Artifacts found at the NRTS indicate occupation by man 

from the time of the mammoth hunters—one of the longest occupational 

sequences now known in North America. Location and surveying of sites 

and the preservation of antiquities is continuing under Mr. Butler's 

direction, in accordance with the most recently issued permit which expires 

in 1972. 

The Experimental Breeder Reactor No. 1, located in the southwest part of 

the NRTS, is listed in the 1971 National Register of Historic Places prepared 

by the National Park Service. In 1951, this reactor became the first power 

plant in the United States to supply useful electricity from nuclear fission 

heat. 

The NRTS operating procedures set responsibilities and procedures for assuring 

protection of any antiquities or historic sites on the NRTS as required by 

the Antiquities Act of 1906 and the Historic Sites Act of 1935. These 

procedures are applied to avoid loss of archeological and historical values 

at the NRTS. 

K. Environmental Monitoring 

Monitoring of the NRTS environment is carried out by the AEC's Health Services 

Laboratory (HSL) and the U. S. Geological Survey (USGS) in cooperation with 

the National Oceanographic and Atmospheric Administration (NCAA). Monitoring 

programs have been conducted since the time the Station was established and 

have been improved as new instruments and techniques became available. HSL 
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environmental monitoring results are reported twice a year. Reports on the 

USGS monitoring program are made periodically; publication of a comprehensive 

report is expected in 1971 

Ground water is sampled weekly by HSL at 24 production wells at the Station, 

and analyses for radioactivity are performed. Twelve wells outside the NRTS 

boundaries are sampled twice per year and analyzed for radioactivity. The 

locations of the wells sampled are shown in Figure B-11. 

A continuous air sampling program is maintained at eight on-site and ten off-site 

locations as shown in Figure B-12. Samples are changed weekly and analyzed 

for radioactivity. The concentrations of suspended particulate material 

are also determined for these samples. Natural dustfall rates are measured 

routinely. A program for monitoring sulfur dioxide concentrations in air at 

locations on and near the NRTS is currently being developed. This program 

should verify the results of diffusion calculations which indicate that SO 

concentrations are well below standards established by the Environmental 

Protection Agency (EPA) 

A limited number of samples of NRTS soil have been obtained and analyzed for 

radioactivity. A soil sampling survey of the entire Station and its environs 

is currently underway to determine the concentrations of fallout radio

nuclides in NRTS and nearby soils. 

Direct radiation is measured at locations on and near the Station. All 

nearby population centers are included in the direct radiation monitoring 

grid. 

Samples of foodstuffs produced near the NRTS which are known to be important 

in the transfer of radionuclides to man are collected routinely and analyzed 

for specific radionuclides (1-131, Cs-137, and Sr-90). Grade A and Grade B 

milk samples are obtained weekly and monthly, respectively, from locations 

indicated in Figure B-13. Wheat is sampled at harvest time each year; sampling 

locations also are shown in Figure B-13. 
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Sampling of animals (primarily jackrabbits) and plants (mainly sage

brush) has been conducted by the health safety laboratory on an 

intermittent basis to monitor for uptake of radionuclides. No 

detectable long-term trends have been identified, however, 

significant levels of some nuclides particularly 1-131 have been found 

in both plant and animal samples collected following special on-site 

tests (conducted by Health Safety Laboratory personnel) and following 
[25] 

atmospherec weapons testing (both U.S. and abroad). 
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In addition to the HSL water sampling program mentioned above, ground water 

sampling and analysis are conducted by the USGS. During 1970, more than 800^ 

chemical and radiochemical analyses were performed on about 300 samples. 

These analyses provide a part of the information upon which periodic reports 

dealing with the Snake River Plain Aquifer are based. Water level measure

ments, Big Lost River discharge measurements, and other hydrologic and 

geologic data are obtained and reported by the USGS. 
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APPENDIX C 

DETERMINATION OF RADIOACTIVE AND 
CHEMICAL RELEASES TO THE ENVIRONMENT 

Release of radioactivity and chemicals to the environment as a result of the 

Rover fuel reprocessing project is discussed in this Appendix. Releases 

are considered for normal fuel reprocessing first; releases occurring during 

postulated accidents are considered in the second part of the Appendix. 

Also, calculational methods for determining these releases are presented. 

A. Normal Operation 

A description of the Rover process and equipment is presented in Appendix A. 

Basically, the process consists of burning the graphite, collecting the ash, 

and leaching the uranium from the ash. During this process, various effluents 

will be released to the environment, and radioactive material will be removed 

from the fuel and transferred to waste systems where most of the activity 

eventually will be converted to a solid substance in a fluidized-bed calciner. 

The chemical and radioactive materials used during the process, and releases o 

these materials to the environment are discussed in the following sections: 

1. Inventories of Chemical and Radioactive Materials 

Various chemicals are required to process the Rover fuel. The fuel 

also contains fission and activation products formed during Irradiation. 

Chemicals: The Rover fuel consists of uranium dicarbide particles coated 

with pyrolytic carbon; the particles are dispersed in a graphite matrix. 

About 200 kg of fuel will be processed each day. The 200 kg of fuel will 

consist of approximately 150 kg carbon, 30 kg uranium (93% U-235), and 

20 kg of niobium. Also, other materials, shown in Table C-I, are 

required for the process. 

Radioactive Materials; The quantities of fission and activation products 

in the fuel depend on the fuel burnup and the elapsed time since the fuel 

C-1 
APPENDIX C 



TABLE C-I 

MATERIAL REQUIRED TO PROCESS 

200 KG OF ROVER FUEL DAILY 

Material Quantity Required 

Air 6.5x10 SCF (Maximum) 

0 3.6x10 SCF 

HF 57 Liters (48 Vol %) 

HNO„ 54 Liters (70 Vol %) 

AKNO^)^ 100 kg 

H BO^ 6.6 kg 

4 
Cooling Water 2x10 Liters 

C-2 

^ 



was removed from the reactor. Radioactive materials expected to be 

present in most of the Rover fuel at the time it is processed are shown 

in Table C-II. These figures are based on a 0.04% burnup and a cooling 

time of 10 years. ^^ ^^^ Rover program is continued, the fuel to 

be processed would have a higher burnup and shorter decay time. The 

fission product inventories for these fuels are shown in Table C-IH. 

These figures are based on 0.4% burnup and a 180-day cooling time. 

The fission product inventories were calculated using the RSAC 

computer code. Detailed calculational methods are described in 

Section C.l. of this Appendix. 

2. Gaseous Releases 

Gases generated while processing Rover fuel are collected by an existing 

off-gas system and are discharged through a 250-ft stack. Filters at 

various positions in the process will limit the amount of particulate 

material discharged to the stack. The decontamination factors assumed 

for filtration are discussed in Section C. In addition small 

quantities of radioactive gases will be released. The expected releases o 

radioactive gases at the stack, at the point where the maximum concen

tration occurs, and at the nearest NRTS boundary point are shown in 

Tables C-IV and C-V for the low and high burnup fuels, respectively. 

These values also are compared with applicable AEC release guidelines 

in the Tables. Atmospheric diffusion is discussed in Section C. 

During normal operation, fission products which are released from the 

stack result in a cloud gamma exposure at the NRTS site boundary of 
—10 —9 

1x10 Rem/day for low burnup, long decay fuel and 2x10 Rem/day for 
high burnup, short decay fuel. 

Some chemicals will be released through the off-gas system during normal 

operation. These consist of combustion products, particulates, and other 

gases generated during the burning of the fuel and dissolution of the 
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TABLE C-II 

RADIOACTIVE 

Nuclide 

Se-79 

Kr-85 

Sr-90 

Y-90 

Zr-93 

Tc-99 

Ru-106 

Rh-106 

Pd-107 

Sb-125 

Te-125m 

Sn-126 

Sb-126m 

Sb-126 

1-129 

MATERIALS 

Ac 
P( 
J 

1 

2 

2 

2 

1 

4 

6 

6 

6 

4 

1 

1 

1 

1 

7 

IN LOW BURNUP, LONG DECAY 

AT PROCESSING TIME^^^ 

; tivity 
2r 30 kg 
Jranium 
(Ci) 

(-4)" 

(1) 

(1) 

(-3) 

(-3) 

(-2) 

(-2) 

(-6) 

(-2) 

(-2) 

(-2) 

(-2) 

(-2) 

(-6) 

[b) 

Nuclide 

Cs-135 

Cs-137 

Ba-137 

Ce-144 

Pr-144 

Pm-147 

Sm-151 

Eu-155 

H-3 

C-14 

Cs-134 

Eu-154 

Pu-239 

U-235 

U-238 

ROVER FUEL 

Ac 
Pc 
J 

4 

2 

2 

1 

1 

8 

6 

5 

8 

1 

4 

5 

2 

6 

6 

:tivity 
-r 30 kg 
Jranium 
(Ci) 

(-4) 

(1) 

(1) 

(-1) 

(-1) 

(-1) 

(-2) 

(-2) 

(-4) 

(-7) 

(-7) 

(-4) 

(-2) 

(-4) 

(a) Based on 0.04% burnup and cooling time of 10 years. 

-4 
(b) 1 (-4) is equivalent to 1x10 Ci 
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TABLE C-III 

RADIOACTIVE MATERIALS IN HIGH BURNUP, SHORT-DECAY 

Nuclide 

Se-79 

Kr-85 

Rb-87 

Sr-89 

Sr-90 

Y-90 

Y-91 

Zr-93 

Zr-95 

Nb-95 

Tc-99 

Ru-103 

Activity 
Per 30 kg 
Uranium 
(Ci) 

1 

3 

7 

4 

3 

3 

6 

9 

7 

1 

4 

2 

(-3) 

(1) 

(-8) 

(3) 

(2) 

(2) 

(3) 

(-3) 

(3) 

(4) 

(-2) 

(3) 

(b) 

ROVER 

Nuclide 

Rh-103m 

Ru-106 

Rh-106 

Pd-107 

Sn-123m 

Sb-125 

Te-125m 

Sn-126 

Sb-126m 

Sb-126 

Te-127m 

Te-127 

FUEL AT PROCESSING TIME 

Activity 
Per 30 kg 
Uranium 
(Ci) 

2 

4 

4 

6 

2 

9 

3 

1 

1 

1 

5 

5 

(3) 

(2) 

(2) 

(-5) 

(-3) 

(-3) 

(-3) 

(1) 

(1) 

Nuclide 

Te-129m 

Te-129 

1-129 

Cs-135 

Cs-137 

Ba-137 

Ba-140 

La-140 

Ce-141 

Pr-143 

Ce-144 

Pr-144 

(a) 1 

Activity 
Per 30 kg 
Uranium 
(Ci) 

2 

2 

7 

4 

3 

3 

1 

1 

2 

2 

6 

6 

(2) 

(2) 

(-5) 

(-5) 

(2) 

(2) 

(1) 

(1) 

(3) 

(1) 

(3) 

(3) 

Nuclide 

Nd-147 

Pm-147 

Sm-151 

Eu-155 

H-3 

C-14 

Cs-134 

Eu-154 

Pu-239 

U-235 

U-238 

Activity 
Per 30 kg 
Uranium 
(Ci) 

1 

1 

6 

2 

1 

1 

3 

7 

2 

6 

6 

(3) 

(1) 

(-3) 

(-3) 

(-5) 

(-3) 

(-2) 

(-4) 

(a) Based on 0.4% burnup and cooling time of 180-day decay. 

-3 
(b) 1 (-3) is equivalent to 1x10 Ci. 
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Nuclide 

Se-79 
Kr-85 
Sr-90 
Y-90 
Zr-93 
Tc-99 
Ru-106 
Rh-106 
Pd-107 
Sb-125 
Te-125m 
Sn-126 
Sb-126m 
Sb-126 
1-129 
Cs-135 
Cs-137 
Ba-137 
Ce-144 
Pr-144 
Pm-147 
Sm-151 
Eu-155 
H-3 
C-14 
Cs-134 
Eu-154 
Pu-239 
U-235 
U-238 

FROM 

Total 
Activity 
Release 
(Ci/ 

5 ( 
2 
1 ( 
3 ( 
1 ( 
2 ( 
2 ( 
2 ( 
3 ( 
1 ( 
5 ( 
5 ( 
6 ( 
6 ( 
4 ( 
7 ( 
4 ( 
1 ( 
2 ( 
2 ( 
1 ( 
7 ( 
6 ( 
8 ( 
1 ( 
6 ( 
7 ( 
8 ( 
3 ( 
3 

'Day) 

TABLE C-IV 

CONCENTRATIONS 

LOW BURNUP, 

Concen
tration 
at Top 
of Stack 
(yCi/ml) 

-12) (̂ ^ ( 

-6) 
-7) 
-11) 
-9) 
-8) 
-8) 
-13) 
-9) 
-10) 
-9) 
-10) 
-10) 
-6) 
-10) 
-5) 
-6) 
-9) 
-9) 
-7) 
-9) 
-10) 
-2) 
-4) 
-13) 
-15) 
-12) 
-9) 

[-11) 

5 ( 
2 ( 
7 ( 
3 ( 
4 ( 
5 ( 
5 ( 
6 { 
4 ( 
1 ( 
1 ( 
1 ( 
1 ( 
9 ( 
1 ( 
9 ( 
3 ( 
5 ( 
5 ( 
3 ( 
1 ( 
1 ( 
2 ( 
3 ( 
1 ( 
2 ( 
2 ( 
7 ( 
7 

-18) 
-7) 
-13) 
:- i4) 
-18) 
:- i6) 
'-15) 
'-15) 
-19) 
-16) 
-16) 
-15) 
-16) 
'-16) 
-13) 
-16) 
-12) 
-13) 
-16) 
-16) 
-14) 
-15) 
-16) 
-8) 
-11) 
-19) 
-21) 
-18) 
-16) 
[-18) 

OF RADIOACTIVE GASES 

LONG DECAY ROVER FUEL PROCESSINĜ '̂̂  

Maximum 
Short--Term 
Concen
tration at 

Grounc . Level 
Near ICPP 
(yCi/ml) 

3 ( 
1 ( 
6 ( 
2 ( 
8 ( 
1 < 
1 ( 
1 ( 
2 ( 
1 ( 
3 ( 
3 ( 
4 ( 
4 ( 
2 ( 
4 ( 
2 ( 
7 ( 
1 ( 
1 ( 
7 ( 
5 ( 
4 ( 
5 ( 
7 ( 
4 ( 
4 ( 
5 ( 
2 ( 
2 

: -2 i ) 
:-9) 
:- i6) 
: - i6) 
: -2i ) 
: - i8) 
:- i7) 
: - i7) 
-21) 
-18) 
:- i9) 
:- i8) 
--19) 
'-19) 
:- i5) 
-19) 
-14) 
:- i6) 
:- i8) 
:- i8) 
:- i7) 
:- i8) 
-19) 
-11) 
-14) 
'-22) 
:-24) 
'-21) 
:- i8) 
[-20) 

Concen
tration 

at Nearest 
NRTS 

Boundary 
(pCi/ml) 

1 (-26) 
5 (-14) 
2 (-20) 
7 (-21) 
3 (-25) 
4 (-23) 
5 (-22) 
5 (-22) 

6 (-26) 
4 (-23) 
1 (-23) 
1 (-22) 
1 (-23) 
1 (-23) 
9 (-20) 
1 (-23) 
9 (-19) 
3 (-20) 
5 (-23) 
5 (-23) 
3 (-21) 
1 (-22) 
1 (-23) 
2 (-15) 
3 (-18) 
1 (-26) 
2 (-28) 
2 (-25) 
7 (-23) 
7 (-25) 

/•_\ 
AEC^"^ 

Guic 

(uc 

3 
2 
3 
4 
2 
2 

9 
4 

2 
3 
5 

2 

3 
5 
3 
2 
1 
4 
1 
6 
4 
5 

lelines 
]i/ml) 

_ 

(-7) 
(-10) 
(-9) 
(-9) 
(-9) 
(-10) 
-
-
(-10) 
(-9) 
-
-
-
(-9) 
(-9) 
(-10) 
-
(-10) 
-
(-9) 
(-9) 
(-9) 
(-7) 
(-7) 
(-10) 
(-10) 
(-14) 
(-12) 
(-12) 

i 
^ 

Total 
Activity 
Release 

Per 80-Day 
Op erg 

(C3 

6 
2 ( 
8 ( 
2 ( 
1 ( 
1 < 
1 < 
1 ( 
2 ( 
1 ( 
4 ( 
4 ( 
5 ( 
5 ( 
3 
5 ( 
3 ( 
8 ( 
1 ( 
1 ( 
8 ( 
6 ( 
5 ( 
6 
9 ( 
5 ( 
5 < 
7 ( 
2 ( 
2 

ition 
L) 

[-10) 
[2) 
:-5) 
:-5) 
:-9) 
:-7) 
:-6) 
:-6) 
: - i i ) 
--7) 
:-8) 
:-7) 
:-8) 
:-8) 
:-4) 
:-8) 
'-3) 
:-5) 
:-7) 
:-7) 
:-6) 
:-7) 
:-8) 

:-3) 
: - i i ) 
: - i3) 
:-9) 
:-7) 
[-9) 

(a) Based on 0.04% burnup and cooling time of 10 years. 

-12 
(b) 5 (-12) is equivalent to 5x10 Ci/Day 

(c) Reference 2. 
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m w 

Nuclide 

Se-79 
Kr-85 
Rb-87 
Sr-89 
Sr-90 
Y-90 
Y-91 
Zr-93 
Zr-95 
Nb-95 
Tc-99 
Ru-103 
Rh-103m 
Ru-106 
Rh-106 
Pd-107 
Sn-123m 
Sb-125 
Te-125m 
Sn-126 
Sb-126m 
Te-127m 
Te-127 
Te-129m 
Te-129 
1-129 
Cs-135 
Cs-137 
Ba-137 
Ba-140 
La-140 
Ce-141 
Pr-143 
Ce-144 
Sb-126 

HIGH 

Total 
Activity 
Release 
(Ci/Day) 

5 ( 
3 ( 
3 ( 
2 ( 
1 ( 
3 ( 
7 ( 
1 ( 
8 { 
1 { 
2 { 
6 ( 
6 ( 
1 < 
1 ( 
2 ( 
7 ( 
4 ( 
1 ( 
5 < 
6 ( 
2 ( 
2 ( 
6 < 
7 ( 
3 ( 
6 ( 
4 ( 
1 ( 
5 < 
2 
3 ( 
3 
8 

6 

TABLE C-V 

CONCENTRATIONS 01 ' RADIOACTIVE GASES FROM 

BURNUP, SHORT DECAY ROVER 

Concen
tration 
at 
of 
(yc 

: - i i ) ( ^ > i 
: i ) 
: - i5) 
:-4) 
:-5) 
:-6) 
[-5) 

:-io) 
[-5) 
:-4) 
:-8) 
:-4) 
:-4) 
[-4) 
:-4) 
: - i2 ) 
[-7) 
:-7) 
:-7) 
:-io) 
: - i i ) 
:-6) 
:-6) 
:-6) 
:-6) 
[-5) 
: - i i ) 
:-4) 
:-5) 
[-7) 
[-7) 
[-5) 
[-7) 
[-5) 

[-11) 

9 ( 
7 ( 
4 ( 
3 ( 
8 < 
2 ( 
3 ( 
2 ( 
4 ( 
4 < 
1 ( 
1 ( 
3 ( 
3 ( 
6 ( 
2 ( 
8 ( 
3 ( 
1 ( 
1 ( 
5 ( 
5 ( 
2 ( 
2 ( 
8 ( 
2 ( 
1 ( 
3 ( 
1 ( 
4 ( 
6 ( 
7 ( 
2 { 

1 ( 

. Top 
Stack 
1/ml) 

[-17) 
-6) 
-22) 

-11) 
:-12) 
-13) 
-11) 
-17) 
.-11) 
: - i i ) 
-15) 

:-io) 
:-io) 
: - i i ) 
: - i i ) 
: - i9) 
: - i3) 
: - i4) 
: - i4) 
: - i6) 
: - i7) 
: - i3) 
: - i3 ) 
--12) 
: - i2) 
: - i2) 
: - i7 ) 
:-io) 
: - i2) 
: - i3 ) 
: - i4 ) 
: - i2) 
: - i4) 
: - i i ) 

: - i7 ) 

Maximum 
Short .-Term 
Concen
tration at 

Ground Level 
Neai 
(yC 

3 ( 
2 ( 
2 ( 
1 ( 
7 < 
2 ( 
5 ( 
7 ( 
5 ( 
1 ( 
1 ( 
3 ( 
3 ( 
9 ( 
9 ( 
2 < 
4 ( 
2 { 
1 ( 
3 ( 
4 ( 
2 < 
2 
4 ( 
4 ( 
2 < 
4 ( 
3 ( 
8 ( 
3 ( 
1 
2 ( 
2 
5 < 

4 ( 

• ICPP 
:i/ml) 

: -2 i ) 
-9) 
:-25) 
'-13) 
: - i5) 
: - i5) 
: - i4) 
:-2o) 
: - i4) 
: - i3 ) 
: - i7) 
: - i3) 
: - i3) 
: - i4) 
: - i4) 
: -2 i ) 
: - i6) 
: - i6) 
: - i7 ) 
: - i9 ) 
:-20) 
: - i5 ) 
: - i5 ) 
: - i5) 
: - i5) 
[-14) 
[-20) 
: - i3) 
[-15) 
[-16) 
[-16) 
[-14) 
[-16) 
[-14) 

[-20) 

FUEL PROCESSING 

Concen
tration 

at Nearest 
NRTS 

Boundary 
(yC 

1 ( 
9 ( 
7 ( 
4 ( 
3 ( 
8 ( 
2 ( 
3 ( 
2 ( 
4 ( 
4 ( 
1 ( 
1 ( 
3 ( 
3 ( 
6 ( 
2 ( 
8 ( 
3 ( 
1 ( 
1 ( 
5 ( 
5 ( 
2 ( 
2 ( 
8 ( 
2 ( 
1 ( 
3 ( 
1 
4 ( 
6 ( 
7 ( 
2 ( 

1 ( 

i/ml) 

-24) 
-13) 
-29) 
-18) 
-19) 
-20) 
-18) 
-24) 
-18) 
-18) 
-22) 
-17) 
-17) 
-18) 
-18) 
-26) 
-20) 
-21) 
-21) 
-23) 
-24) 
-20) 
-20) 
-19) 
-19) 
-19) 
-24) 
-17 
-19) 
C-20) 

-21) 
-19) 
-21) 
-18) 

-24) 

(a) 
-

AEC^'^^ 
Guidelines 
(yCi/ml) 

3 
2 
3 
2 
3 
1 
4 
1 
3 
2 
3 
2 
2 

9 
4 

1 
3 
1 
1 
2 
3 
5 

1 
4 
5 
6 
2 

_ 

(-7) 
(-9) 
(-10) 
(-10) 
(-9) 
(-9) 
(-9) 
(-9) 
(-9) 
(-9) 
(-9) 
(-6) 
(-10) 
-
-
-
(-10) 
(-9) 
-
-
(-9) 
(-8) 
(-9) 
(-7) 
(-9) 
(-9) 
(-10) 
-
(-9) 
(-9) 
(-9) 
(-9) 
(-10) 

-

Total 
Activity 
Re] 
Per 

.ease 
80-Day 

Operation 
(c 

4 ( 
3 ( 
2 ( 
1 ( 
9 ( 
3 ( 
6 ( 
9 ( 
7 ( 
1 ( 
1 ( 
4 ( 
4 ( 
1 < 
1 ( 
2 ( 
5 < 
3 ( 
9 
4 ( 
5 ( 
2 
2 
5 < 
5 
3 
5 
3 1 
1 
4 < 
1 
2 ( 
2 
6 

4 ( 

-i) 

:-9) 
'3) 
:-13) 
[-2) 
[-4) 
'-4) 
:-3) 
[-9) 
[-3) 
[-2) 
[-6) 
[-2) 
[-2) 
[-2) 
[-2) 

:-io) 
:-5) 
[-5) 
[-6) 
[-8) 
[-9) 
[-4) 
[-4) 
[-4) 
[-4) 
[-3) 
[-9) 
[-2) 
[-3) 
[-5) 
[-5) 
[-3) 
[-5) 
[-3) 

-9) 
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TABLE C-V (Continued) 

CONCENTRATIONS OF RADIOACTIVE GASES FROM 

Nuclide 

Pr-144 
Nd-147 
Pm-147 
Sm-151 
Eu-155 
H-3 
C-14 
Cs-134 
Eu-154 
Pu-239 
U-235 
U-238 

HIGH BURNUP, SHORT DECAY ROVER 

Total 
Act :ivity 
Release 
(Ci/Day) 

8 
2 
1 
7 
3 
1 
1 
4 
1 
8 
3 
3 

(-5) 
(-8) 
(-5) 
(-8) 
(-7) 

(-3) 
(-9) 
(-10) 

(-11) 
(-9) 
(-11) 

Concen
tration 
at Top 
ol : Stack 
(yCi/ml) 

2 
4 
3 
2 
7 
3 
3 
9 
3 
2 
7 
7 

(-11) 
(-15) 
(-12) 
(-14) 
(-14) 
(-7) 
(-10) 
(-16) 
(-17) 
(-17) 
(-16) 

(-18) 

Maximum 
Short -Term 
Concen
tration at 

Ground Level 
Near 
(yc 

5 ( 
1 ( 
9 ( 
5 ( 
2 ( 
8 ( 
7 ( 
2 ( 
7 ( 
5 ( 
2 ( 
2 ( 

ICPP 
i/ml) 

-14) 
-17) 
-15) 
-17) 
-16) 
-10) 
-13) 
-18) 
-20) 
-20) 
-18) 
-19) 

FUEL PROCESSING^^^ 

Concen
tration 

at Nearest 
NRTS 

Boundary 
(yCi/ml) 

2 
4 
3 
2 
7 
3 
3 
9 
3 
2 
7 
7 

(-18) 
(-22) 
(-22) 
(-21) 
(-21) 
(-14) 
(-17) 
(-23) 
(-24) 
(-24) 
(-23) 
(-29) 

AEC^^^ 
Guidelines 
(yCi/ml) 

— 

8 (-9) 
3 (-9) 
5 (-9) 
3 (-9) 
2 (-7) 
1 (-7) 
4 (-10) 
1 (-10) 
6 (-14) 
4 (-12) 
5 (-12) 

Total 
Activity 
Release 
Per 80-Day 
Operation 

(Ci) 

6 (-3) 
1 (-6) 
1 (-3) 
6 (-6) 
2 (-5) 
1 (2) 
8 (-2) 
3 (-7) 
8 (-9) 
6 (-9) 
2 (-7) 
2 (-9) 

(a) Based on 0.4% burnup and cooling time of 180 days. 

(b) 5 (-11) is equivalent to 5xl0~ Ci/Day. 

(c) Reference 2. 
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ashes. Still other materials (primarily oxides of nitrogen) will be 

released when the wastes generated during the fuel extraction process 

are calcined in the WCF. Estimated releases of these chemicals are 

shown in Table C-VI. 

3. Liquid Releases 

Although liquid effluents will be released to the environment, these 

effluents normally will consist of essentially pure water. The borated 

water used in the process is a closed system; normally it will not be 

drained. Any liquids released within the cell will be collected and 

evaporated; they will not be released directly to the environment. 

Cooling water will be released to the service waste system; however, no 

radioactivity or chemicals (other than those that occur naturally) are 

expected in this waste. A system to divert the service waste to a holding 

tank if radioactivity reaches the system will be installed prior to proces

sing the Rover fuel. The thermal effects of the Rover fuel processing on 

the natural water in the area will also be negligible. About 20,000 liters 

per day of cooling water containing no radioactivity at a temperature about 

five degrees higher than the ambient water temperature will be combined 

with the 3,000,000 liters per day of service waste from an existing plant. 

This existing service waste stream temperature is very nearly the same as 

the Snake Plain Aquifer. The large dilution factor would result in a 

negligible increase in the temperature of the water released to the Snake 

Plain Aquifer. 

4. Solid Wastes 

Certain solid wastes will be released to the environment as a result of 

the proposed process. Filter elements will be replaced as necessary. The 

bed material for the burner will be changed out infrequently. The calcina

tion of the wastes from the extraction process will generate solids to be 

stored in existing storage bins. The total volume of waste, exclusive of 
3 

the calcination solids, is not expected to exceed 50 ft containing a 

total of about 80 curies. This material will be stored in an existing 

solid waste burial ground. The total solids generated (based on 80 days 

processing of Rover fuel) from the calcination of the extraction. 
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TABLE C-VI 

GASEOUS CHEMICAL RELEASE RATES DURING 
ROVER FUEL PROCESSING (DAILY) 

[a] 
Material 

CO 

CO2 

H^O 

NO 
X 

Particulates 

^2 

°2 

"3°8 

From Main Plant' •• 

7.2x10^ SCF 

9.4x10^ SCF 

<15 lbs 

2.6X10-'- SCF 

10 mg 

3.6x10^ SCF 

2.6 X 10^ SCF 

<1.5 mg 

From WCF' ' 

[c] 

4000 SCF̂ '̂ ^ 

1̂ 8 g 

[c] 

[c] 

[a] Daily release rate expected during fuel burning and 
ash dissolution of 30 kg uranium. 

[b] Dally release rate expected during calcination of 
wastes generated during fuel extraction. 

[c] Total dally WCF,release rate of gases expected to 
stack is 1.3x10 SCF. 
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5 3 3 
waste is estimated to be 2x10 lbs (̂ -3x10 ft ); this waste will contain 
essentially all of the activity not released to the stack or trapped on 

3 
the filters — about 8x10 curies 

curies based on high burnup fuel. 

the filters — about 8x10 curies based on low burnup fuel, or 4x10 

B. Accident Conditions 

Various accidents, many of which are highly improbable, can be postulated 

which would result in larger releases of contaminants to the environment 

than those which occur during normal operating conditions. Some of these 

are discussed in the following sections. 

1. Gaseous Releases 

If, by some means, all filters in the system simultaneously became 

ruptured and the daily processing rate remained unchanged, more 

material would be released through the stack. The maximum conceivable 

releases under these conditions are shown in Tables C-VII and C-VIII for 

low and high burnup fuels, respectively. Only in the case of high 

burnup fuels with no filtration do any of the Isotopes exceed Federal guideline 

concentrations at the site boundary. These figures are based on all 

the fission products in 200 kg of fuel per day being released to the 

stack. Dose rates (cloud gamma) from such a release are 2x10 Rem/day 

for low burnup fuel and 1x10 Rem/day from high burnup fuel. 

If a criticality were to occur in the processing cells, still other 

fission products, generated during the criticality, could be released 

through the cell exhaust system. The amount of fission products 

released depends on many factors: magnitude of the criticality, type 

of criticality, etc. The thyroid inhalation dose from a criticality at the 

point of maximum ground concentration (550m from the stack) is calculated to be 
-4 

8X10 Rem from iodine. The cloud gamma (whole body) dose from total fission 

products is 4x10~ Rem. These figures are based on 25% iodine release,100% 

gaseous fission product release, and 10 % solid fission product release. 

The criticality was assumed to occur in 100 liters of solution, and the 

energy release was assumed equivalent to 30 megawatts in one second. 
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TABLE C-VII 

RADIOACTIVE RELEASES FROM LOW BURNUP FUEL 

FAILED FILTERS CASE 

[a,b] 

Nuclide 

Se-79 
Kr-85 
Sr-90 

Y-90 
Zr-93 

Tc-99 
Ru-106 
Rh-106 
Pd-107 
Sb-125 
Te-125m 
Sn-126 
Sb-126m 
Sb-126 
1-129 
Cs-135 
Cs-137 
Ba-137 
Ce-144 
Pr-144 
Pm-147 
Sm-151 
Eu-155 
H-3 
C-14 
Cs-134 
Eu-134 
Pu-239 
U-235 
U-238 

Concentration 
at Top of Stack 

(uCi/ml) 
IcJ 

3(-11) 
5(-7) 
6 (-6) 
6 (-6) 
2(-10) 
l(-9) 
l(-8) 
l(-8) 
2 (-12) 
9 (-9) 
3 (-9) 
4 (-9) 
4 (-9) 
4 (-9) 
2 (-12) 
K-IO) 
6 (-6) 
6 (-6) 
4 (-8) 
4 (-8) 
2 (-6) 
l(-7) 
l(-8) 
2 (-8) 
3 (-11) 
1(-13) 
1(-13) 
4(-11) 
l(-8) 
K-IO) 

Concentration 
at Nearest NRTS 
Boundaryt^] 

(yCi/ml) 

1(-16) 
2(-12) 
2 (-11) 
2(-11) 
8(-16) 
3(-15) 
5(-14) 
5(-14) 
5(-18) 
3(-14) 
9(-15) 
1(-14) 
1(-14) 
1(-14) 
6 (-18) 
4(-16) 

2(-11) 
2(-11) 
1(-13) 
1(-13) 
7(-12) 
5 (-13) 
4(-14) 
6(-14) 
1(-16) 
3(-19) 
4 (-19) 
1(-16) 
5(-14) 
5 (-16) 

AEC Guidelines ̂'̂ ^ 
(uCi/ml) 

3 (-7) 
2 (-10) 
3 (-9) 
4 (-9) 
2 (-9) 
2(-10) 

9(-10) 
4 (-9) 

2 (-9) 
3 (-9) 
5 (-10) 

2 (-10) 

3 (-9) 
5 (-9) 
3 (-9) 
2(-7) 
l(-7) 
4(-10) 
K-IO) 
6 (-14) 
4(-12) 
5 (-12) 

[a] Based on 0.04% burnup and cooling time of 10 years, 

[b] Assumes Class F meteorological conditions 

[c] 3(-11) is equivalent to 3x10"•'••'• yCl/1 

[d] Reference 2 
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TABLE C-VIII 

RADIOACTIVE RELEASES FROM HIGH BURNUP FUEL 

FAILED FILTERS CASE 

[a,b] 

Nuclide 

Concentration 
at Top of Stack 

(yCi/ml) 

Concentration 
at Nearest NRTS 

Boundary 
(yCi/ml) 

AEC Guideline! 
(yCi/ml) 

3 (-7) 
2 (-9) 
3(-10) 
2 (-10) 
3 (-9) 
l(-9) 
4 (-9) 
l(-9) 
3 (-9) 
2 (-9) 
3 (-9) 
2 (-6) 
2 (-10) 

9(-10) 
4 (-9) 

[d] 

l(-9) 
3 (-8) 
l(-9) 
l(-7) 
2 (-9) 
3 (-9) 
5 (-10) 

l(-9) 
4 (-9) 
5 (-9) 
6 (-9) 
2 (-10) 

8 (-9) 
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TABLE C-VIII (Contd.) 

Nuclide 

Pm-147 
Sm-151 
Eu-155 
H-3 
C-14 
Cs-134 
Eu-154 
Pu-239 
U-235 
U-238 

Concentration 
at Top of Stack 

(yCi/ml) 

3 (-4) 
l(-6) 
5(-6) 
3 (-7) 
3 (-10) 
6 (-10) 
2 (-11) 
4 (-10) 
l(-8) 
K-IO) 

Concentration 
at Nearest NRTS 

Boundary 
(yCi/ml) 

8 (-10) 
5 (-12) 
2 (-11) 
1(-12) 
8(-16) 
2 (-15) 
6(-17) 
1(-15) 
5 (-14) 
5 (-16) 

AEC Guidelin 
(viCi/ml) 

3(-9) 
5 (-9) 
3(-9) 
2 (-7) 
l(-7) 
4(-10) 

K-io) 
6(-14) 
4(-12) 
5(-12) 

[a] Based on 0.4% burnup and cooling time of 180 days 

[b] Assumes Class F meteorological conditions 

[c] 3(-10) is equivalent to 3xl0~ Ci/ml 

[d] Reference 2 
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Fission products released from a criticality, half-lives, and total 

activities are summarized in Table C-IX. 

Chemicals also could be released through the stack if accidents 

occurred. If a filter failure occurred, more particulates would be 

released to the stack. If the bed material were released to the cell, 

radioactivity could be discharged from the stack (again, assuming a 

filter failure). 

2. Liquid Effluents 

Certain liquid solutions are stored in the process makeup area of the 

main processing building prior to use. If> for some reason, the tanks 

containing these solutions were to rupture, chemicals 

could be released to the service waste system. These chemicals eventually 

would reach the environment through the injection well. The chemicals 

used in the Rover process that could be stored in the PM area are listed 

in Table C-X. The capacity of the tanks also is given, but most likely 

lesser amounts than these will be stored. Although spilled chemicals 

would be released to the environment, they first would be diluted by the 

large quantities of water (about 3x10 1/day) in the service waste system. 

C. Radiological Release Calculation Methods 

The following is a description of the assumptions and calculational techniques 

used to calculate the amount of radioactive material released to the environ

ment. 

1. Fuel Activity Inventory 

Fuel Irradiation History; The fuel to be processed has typically under-
20 gone approximately 8x10 fissions per kg of uranium. In the future, 

fuel with a higher number of fissions per kg of uranium may be processed. 
21 

An upper limit of 8x10 fissions per kg of uranium was assumed for a 

maximum limit case. 
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FISSION PRODUCTS 

Nuclide 

Kr-85 

Kr-87 

Kr-88 

1-131 

1-132 

1-133 

I-13»̂  

1-135 

Xe-133 

Xe-135 

TABLE C-DC 

RELEASED DURING A 

Half-Life 

10.76 y 

76 m 

2.8 h 

8.05 d 

2.3 h 

21 h 

53 m 

6.7 h 

5.27 d 

9.2 h 

CRITICALITY^*^ 

Total Activity 
(Ci) 

2x10"** 

3X10''' 

2X10''" 

3xl0"^ 

2 

3X10"-'-

9X10-'-

IxlO"'-

8xl0'3 

5 

(a) Based on 30 MW of energy released, in 1 sec, 100^ 

noble gases released, and 25% of iodines (i.e.j 

TID-lh8hh assunqptions). 
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TABLE C-X 

CHEMICALS FOR ROVER PROJECT 

STORED IN PROCESS-MAKEUP AREA 

Chemical 

HF Dissolvent: HF 

HNO, 

Concentration 

14.0 M 

0.1 M 

Storage Tank Capacity 
(liters) 

8200 

HNO^ 

Borated Water 

Aluminum Nitrate 

5.0 M 5400 

3.8 g B/1 5000 

2.0 M 100 
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Fission Product Inventory: The fission product inventory for the two 

cases noted above was calculated using the RSAC computer code . A 

summary of the activities is presented in Tables C-II and C-III. 

Activation Product Inventory: Fuel impurities of nitrogen (100 ppm) 

and lithium (] ppm) were assumed in the calculation of the activation 

products of tritium and carbon-14 listed In Tables C-II and C-III. 

Uranium Processed Per Day: All calculations were based on the processing 

of approximately 30 kg of uranium per day. 

Off-Gas Filtration; All off-gases from the fluidized bed pass through 

three separate filters prior to being discharged to the stack for release 

to the environment. The micrometallic filter efficiency was assumed to 

be 99.998% , and the absolute filter efficiency was conservatively 

estimated at 95% each. Total decontamination factor across the filters 
• o in7 [32 m series xs 2x10 . 

Atmospheric Diffusion; Mean annual relative concentrations during all 

meteorological conditions for releases from the 76 meter ICPP stack 
,[4] have been evaluated over a ten-year period A mean annual relative 

-7 3 concentration of 1x10 sec/m has been assumed for the normal diffusion 

of material to the site boundary located at a distance of approximately 
4 

10 meters. 

During accident conditions, atmospheric diffusion is assumed to behave 
[41 

according to the Gaussian diffusion equation 

(x, o, o) = -3- EXP 
irua a 

y z 

1 
2 (1) 

where; 

u = wind velocity (m/sec) 

o = respectively the standard deviations of the cloud in the 

horizontal and vertical directions at the downwind distance 

X (m) 
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h = the height of the release above ground level. 

All accident calculations are based on a 2 m/sec wind velocity and 

inversion meteorology. 

[41 Values for a and a are derived by Hilsmeier-Gifford for releases y z 

of 3 to 15 min duration. No credit has been taken for depletion of the 

effluent plume of radioactive iodine due to deposition on the ground. 

D. Radiological Exposure Calculation Methods 

This section describes the methods used to calculate radiation exposures. 

1. Thyroid Inhalation Exposure Calculation 

A thyroid inhalation exposure resulting from an accidental criticality 

may be calculated using the following equation; 

135 

j=131 

Exposure = y F Q^ (•̂) K_, D_, (2) 

where: 

F = fraction of total inventory released to the environment 

Q. = curies of the j iodine isotope in the fuel 
3 

X/Q = axial concentration at the receptor location (sec/m ) 

K. = inhalation exposure conversion factor for the j iodine 

isotope 

depletic 

reaching the receptor. 

D = depletion factor resulting from radioactive decay prior to 

Each of the factors in the Equation (2) is evaluated and discussed 

separately. 

2. Fraction of the Total Iodine Inventory Released to the Environment (F) 
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Iodine release assumptions are the same as those used for accident 

analyses as specified in TID-14844 . That is, 50% of the iodines in 

the fuel are released to the surrounding area and 50% of the released 

iodines absorb onto internal surfaces of the facility. Thus, 25% of 

the total iodine inventory is assumed to be released to the environment. 

3. Curies of Iodine in the Fuel Undergoing Criticality (Q) 

The iodine inventory is calculated using the RSAC computer code [1] 

4. Axial Concentration at the Receptor Location (—) 

The equation used to describe the axial concentration is described in 

equation (1) of this Appendix. 

5. Inhalation Exposure Conversion Factor (K) 

Iodine inhalation exposure conversion factors are based on those recom

mended for the "standard man" by the ICRP . A breathing rate of 

3.47x10 m /sec has been assumed, and correction has been made for 

radioactive decay during uptake. The resultant exposure conversion 

factors are given in Table C-XI. 

TABLE C-XI 

THYROID INHALATION EXPOSURE CONVERSION FACTORS 

Iodine 
Isotope 

131 
132 
133 
134 
135 

Exposure Conversion Factor 
(rem-m^/Ci-sec) 

496 
4.07 
99 
0.83 
19.2 
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6. Depletion by Radioactive Decay (D) 

Credit has been taken for radioactive decay during transport to the 
4 

receptor. A transport distance of 10 m and a wind velocity of 2 m/sec 
3 

yields a decay time of 5 x 10 sec. 

E. Cloud Gamma Exposure 

[1,7] 
Cloud gamma exposures are calculated using the RSAC computer code 

RSAC calculates a numerical solution over a cloud of finite size whose 

dimensions are defined by the generalized Gaussian diffusion equation. 

The program allows releases up to 90 chains of fission products distributed 

into 10 energy groups. Equation (3) is used to calculate the cloud gamma 

exposure. 

T + -

\ = 
"k^J 

(r) 

0 —00 _aa 

/ " \Ck (x,y,z,t)dt 

3C 

U 

dz dy dx (3) 

where; 

D, = exposure from the k th 

f, = number of photons of the k 
k 

radionuclide 
th 

isotope released per disintegration 

T = period of exposure to cloud (sec) 

u = windspeed (m/sec) 
tVi — 1 

X, = decay constant for the k radionuclide (sec ) 

X = distance downwind (m) 

y = distance crosswind (m) 

z = height of release (m) 

t = time after reactor shutdown (sec) 

G.(r) = exposure attenutatlon kernal 

V B(r)EXP(-y,r) 
G,(r) = -J r—-1— 
j / 2 

4Tr r 

(4) 
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where: 

V. = flux to exposure conversion factor for the j energy group 
J 2 

(rem m /y) 

y. = linear absorption coefficient for air for the j energy group 
-' -1 

(m n 
r = distance from a source to the receptor (m) 

B(r) = buildup factor 

(y,r)^ 
B(r) = 1 + p r + 'I (5) 

^ 7E. -^ 
J 

where: 

E. = average gamma energy per photon for the j energy group (MeV/y). 

This value is empirically adjusted for energies below 0.5 MeV. 

C, (x,y,z,t) = N, (t) X (x,y,z) L(t - x/u) K(x) (6) 

where: 

C, (x,y,z,t) = concentration function 
th 

N, (t) = total number of atoms for the k isotope of the decay 

chain 

K(x) = cloud depletion factor 

L(t - x/u) = Leakage rate function 

n 

L(t - x/u) = Y K^ EXP [-P̂ (t - X/TT)] (7) 

1=1 

where; 

k. = linear approximation to leakage rate curve (sec ) 
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p. = leakage rate decay constant (sec ) 

n = number of exponential approximations (maximum of 10) 

x/u = time required to reach any downwind detector position (sec). 

X(x,y,z) = 
TTC C ux^~^ 

y z 

EXP ^2 2-N 
C X y 
y 

2 2-N 
C X z 
y 

(8) 

where; 

(x,y,z) = concentration 
N /2 

C = horizontal diffusion coefficient (m Y ) 
y 
C = vertical diffusion coefficient (m Y ) 
z 

N = stability parameter in the vertical direction 

N = stability parameter in the horizontal direction 
y 
N = (Ny + N^)/2. 

,[8] Equation (8) is the Sutton notation for the generalized diffusion equation. 

In practice, diffusion parameters usually are entered into the program using 
[31 the Pasqulll notation ^. The relationship between the two notations is: 

2 a 
C = 2-N 

X 

2 a 
C = 

2-N 
(9) 

X 

where a and a are respectively the standard deviations of the cloud in 

the horizontal and vertial directions. 
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APPENDIX D 

TRANSPORTATION OF ROVER FUELS 

The irradiated Rover fuel is stored currently at the Nucleax Rocket 

Development Station near Las Vegas, Nevada. The fuel will probably 

be transported by truck from Nevada to the ICPP for reprocessing. 

Because the fuel has been irradiated (very low levels), an shipments 

will be made in shielded casks. Although exact details of the ship

ment have not been formulated, the following paragraphs discuss the 

probable methods for transporting the fuel to the ICPP. 

A. TRANSPORT OF ROVER FUEL TO THE ICPP 

About 26,000 Rover fuel elements currently are stored in cajsk 

inserts containing 100 elements each. The inserts are constructed 

of silximinum and contain boron to prevent an accidental criticality. 

The dimensions of a typical cask insert are 15.7 x 7.6 x 60,5 

inches (See Figure D-1). 

The fuel will be shipped to the ICPP in its present configuration 

(contained in the insert). The radiation level of the fuel varies, 

depending on the elapsed time since the fuel was removed frosa the 

reactor. The fuel stored cxirrently at the NRDS will have been 

aged between 6 and 20 years at the scheduled processing time in 

FY 1976. Even if other tests are made, and the fuel from these 

later tests is processed, the fuel will be aged a minimum of 6 

months before transfer to ICPP for processing. The fuel probably 
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wi3J. be transferred in the Rover shipping casks. Model AL-L8, 

authorized under Department of Transportation (DOT) SP 56U5, 

The casks, shown in Figure D-2, have 11-inch thick steel-encased 

lead walls. The inside dimensions are I6 x 62 x I6 inches, and 

the outside dimensions are 38 x 8U x 38 inches. Each cask will 

hold two fully-loaded inserts or 200 fuel elements. When loaded, 

the cask will weigh about 21 tons. The casks axe designed for 

short-cooled Rover fuel elements which contain a high fission 

product inventory. Consequently, they are more than adequate 

for radiation protection when used for shipping the long-cooled 

Rover elements which contain an average fission product inventory 

of about 0,2 curies each. 

For trTick transportation, a commercial trucking firm with 

experience in transporting hazardous materials will be contracted. 

The company will have special equijmient and knowledgeable personnel 

who are experienced in the technical and administrative details of 

radioactive material shipnents. The fuel shipment will probably 

be routed through and Wells, Nevada, and Twin Falls, Idaho, 

to the ICPP, a distance of about 650 miles. Following transfer 

and cask unloading at ICPP, the truck will be checked for conta

mination, decontaminated if required and returned with an empty 

fuel cask to Nevada, No large popiolation centers axe located near 

the proposed tremsportation route, 
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Figure D-2, Rover Fuels Shipping Cask 
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The exact method to be used for fuel transportation has not been 

finalized. A study conducted in 1967 concluded that shijanent by 

tmck wovild be the most econcaniceuL means of transportation. Con

sequently, this method was discussed in detail. Different trans

portation methods (train or a combination of truck and train) 

could be used if necessary. In any event, the effects on the 

environment would be no more significant than those discussed 

in this section. 
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APPENDIX E 

COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT AND AEC'S REPLIES 

The following letters were received by the AEC in response to a request for 

comments on the Rover Fuels Processing Facility Draft Environmental Statement. 

AEC's reply follows each letter. 

Agency Page 

Federal Power Commission E-2 

Department of Commerce E-4 

Department of the Array E-8 

Department of Agriculture E-IO 

Department of Transportation E-15 

Department of Interior E-17 

Environmental Protection Agency E-22 

Department of Health Education and Welfare E-36 
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FEDERAL POWER COMMISSION 
WASHINGTON, D . C . 20426 

IN REPLY REFER TO: 

Mr. Julius H. Rubin ^ 
Assistant General Manager .:\.l. c 0 i :i, 

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

Dear Mr. Rubin: 

Your letter of January 12, 1972 requests comment on the AEC 
Draft Environmental Statement - Rover Fuels Processing Facility, 
In accord with CEQ guidelines, our comments are made on those 
aspects relating to the adequacy and reliability of electric power 
supply. 

The projected large increase in the proportion of electric 
generation provided by nuclear energy will place a heavy demand on 
uranium resources. Therefore, the recovery of fissile material 
valued at $26 million, with a potential electrical energy capability 
of about one billion kwh, is a positive contribution to the Nation's 
electric power supply. The capability of the facility to support 
the HTGR fuel cycle and make available for electric power the large 
thorium energy resources is also of benefit. 

We have no other comments. 

Very truly yours, 

T.-^. Philft;^ / ^ 
Chief, Bureau of Power 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

APR 2 11972 

Mr. T. A. Phillips 
Chief, Bureau of Power 
Federal Power Commission 
Washington, D. C. 20A26 

Dear Mr. Phillips: 

Thank you for the review and comments of the Federal Power Commission 
on the draft environmental statement - Rover Fuels Processing 
Facility, National Reactor Testing Station, Idaho. 

Enclosed is a copy of the final statement. Minor modifications 
have been made to take into consideration comments received on 
the draft. You may be particularly interested In the fact that 
the draft contains an error on the net potential energy available 
from the Rover fuel. The net potential energy should be approxi
mately 12 billion kwhe. 

Sincerely, 

Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosure: 
Copy of Final Environmental Statement -
Rover Fuels Processing Facility, 
National Reactor Testing Station, Idaho 
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THE ASSISTANT SECRETARY OF COMM 
Washington. O.C. 20230 

February 14, 1972 

Mr. Julius H. Rubin 
Assistant General Manager 
for Environment & 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, "Rover Fuels Processing Facility, National Reactor 
Testing Station, Idaho," reference WASH-1512, for review and 
comment. 

The Department of Commerce has reviewed the draft environmental 
impact statement. Enclosed are the Department's comments. I 
hope this information will be of assistance' to you in the pre
paration of the final environmental impact statement. 

Sincerely 

t^.^S-M^^ 
Sidney Rybal le r 
Deputy ^sistant Secretary 
for Environmental Affairs 

Enclosure 

E-4 



February 10, 1972 

Dr. Sidney R. Galler 
DAS/Environmental Affairs 

Lewis H, Gevantman 5L/()C/̂  
Office of Standard Refe^rence Data 

WASH-1512, Draft Environmental Statement, Rover Fuels Processing 
Facility, Idaho 

Evaluation of this draft statement is rendered difficult by the fact 
that the total facility life and application is not clear. For example, 
the existing Rover fuel available for processing has a relatively small 
(0,04%) bumup and a cooling time of 10 years. If the Rover program 
is continued, it is anticipated that fuel of higher bumup (0.4%) 
and shorter cooling time (180 days)-will be available for processing. 

For these two situations most aspects of the draft appear acceptable. 

It is, however, stated (Section II A.l) that "Should the Rover program 
be expanded at a future date, or another combustible fuel be assigned 
to ICPP for processing, the total amount of fuel to be processed would 
be Increased greatly." This possible future use of the facility at an 
undefined but presumed greatly higher level of operation should be 
spelled out, or alternatively a new environmental statement should be 
submitted before this new application of the facility is undertaken. 

Specifically, the ICPP fuel storage facility is contemplated for 
storage of both Rover fuel and high temperature gas cooled reactor 
(HTGR) fuel. While the heat release from the Rover fuel is not large, 
the heat release from stored KTGR fuels will be large. 10,000 cubic 
feet per minute air flow in the facility is required to maintain the 
HTGR fuel temperature below 200"F. Despite the availability of emer
gency electrical power, it is reasonable to contemplate failure of this 
air cooling system for appreciable periods of time. Evaluation should 
be given as to maximum temperature rise and safety with respect to 
stored HTGR fuel under those circumstances. Specific consideration 
should be given to the safety benefits of t̂/o stages of (KEPA)filtering 
In the fuel storage facility in the event of such a cooling failure 
situation. 
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Section III B, Contamination (page 45) indicates that exhaust gases 
from the process vessels are filtered at least once before discharge. 
It Is shovm in the statement that for the initial contemplated use 
of the process facility that even in the event of simultaneous rupture 
of all filters in the system the radioactivity release would not be 
a particularly dangerous situation, and could be handled by reasonable 
operational controls and monitoring. Here again, however, the magnitude 
of problem for the possible expanded future use of the facility is not 
indicated except for processing of Rover fuel. 

Thus In summary, the draft statement appears reasonable for the originally 
contemplated use of the facility to process existing Rover fuel. It is 
probably acceptable for the expanded Rover fuel processing situation 
described in the statement. The statement, however, does not consider 
the expanded application of the facility to other combustible fuel 
situations which appear to be contemplated in the future. Either the 
maximum level of such future application of the facility should be" 
described and evaluated or assurance should be given that a new environ
mental impact evaluation will be made before such future application of 
the facility is undertaken. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

APR 2 1 1972 

Mr, Sidney R. Galler 
Deputy Assistant Secretary 
for Environmental Affairs 

Department of Commerce 
Washington, D. C. 20230 

Dear Mr. Galler: 

Thank you for the review and comments of the Department of Commerce 
on the draft environmental statement - Rover Fuels Processing 
Facility, National Reactor Testing Station, Idaho. 

Enclosed Is a copy of the final statement. Minor modifications 
have been made to take into consideration comments received on 
the draft. In reply to Mr. Gevantman's specific comments on 
the total facility life and application, the Rover statement was 
prepared to cover the storage and processing of the existing 
26,000 Rover fuel elements. Any significant change in the oper
ation or fuel load of the facility, such as the processing of HTGR 
fuel or an expanded Rover program, would require consideration of 
the preparation of another environmental statement. 

Sincerely, 

Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 

Enclosure: 
Copy of Final Environmental Statement -
Rover Fuels Processing Facility, 
National Reactor Testing Station, Idaho 
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DEPARTMENT OF THE ARMY 
WALLA WALLA DISTRICT, CORPS OF ENGINEERS 

BLDG. 602, CITY-COUNTY AIRPORT 

WAUA WALLA, WASHINGTON 99362 

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: 

The Office of the Chief of Engineers has requested that we review your 
draft environmental statement for the Rover Fuels Processing Facility 
and that we provide comments directly to your office. 

The draft environmental statement is well done, and we have no sugges
tions for additional discussion. It appears that the proposed fuels 
processing facility will have no influence on any water resource 
programs or activities in Idaho which involve our agency. 

The opportunity to review your draft environmental statement is 
appreciated. 

Sincerely yours, 

CARLOS W. HICKMAN 
Major, CE 
Deputy District Engineer 

NPWEN-PL 
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•UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

APR 2 1 1972 

Major Carlos W. Hickman 
Corps of Engineers 
Deputy District Engineer 
Department of the Army 
Walla Walla, Washington 99362 

Dear Major Hickman: 

Thank you for the review and comments of the Department of the 
Army on the draft environmental statement - Rover Fuels Processing 
Facility, National Reactor Testing Station, Idaho. Enclosed is 
a copy of the final statement. Minor modifications have been 
made to take into consideration comments received on the draft. 

Sincerely, 

<• 

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

• 
Enclosure: 
Copy of final Environmental Statement -
Rover Fuels Processing Facility, 
National Reactor Testing Station, Idaho 
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DEPARTMENT OF AGRICULTURE 
OFFICE OF THE SECRETARY 

WASHINGTON. D. C. 3 0 3 5 0 

FEB 2 41972 

Mr. Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 
U, S. Atomic Energy Commission 
Washington, DC 205U5 

Dear Mr. Rubin: 

We have reviewed the draft environmental statement for the 

Rover Fuels Processing Facility, National Reactor Testing Station, 

Idaho, and comments from the Forest Service, the Soil Conservation 

Service, and the Economic Research Service, all agencies in the 

Department of Agricvilture, are attached. 

Sincerely, 

T. C. BYERLY 
Coordinator, Envtronmen^ial 

Quality Activities 

Attachments 
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U.S. Department of Agriculture 

Forest Service 

The proposed action includes the movement of spent nuclear Rover 
rocket engines from Nevada to the Idaho Chemical Processing Plant at 
the National Reactor Testing Station near Idaho Falls, Idaho. The 
useable uranium would be subsequently reclaimed. 

The spent rocket engines will be transported in shielded casks. The 
casks will probably be shipped by truck starting in 1974. The route 
will be through remote roads away from cities. The statement adequately 
supports the position that there will be no significant hazard to people, 
animals, or plant life during transport. 

One acre of land is involved and would be the site of a storage and 
processing plant. Vegetative impacts would be minimal. The emissions 
to the ambient air at the plant will be well within accepted standards. 

The U.S. Atomic Energy Commission has presented a well-documented and 
thorough analysis of the environmental aspects of the project. We have 
no adverse comments. 
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SOIL CONSERVATION SERVICE, USDA 

Comments on Draft Environmental Statement 
Prepared by the Atomic Energy Comnission 
for the Rover Fuels Processing Facility 

National Reactor Testing Station, Idaho 

The Rover Fuels Processing Facility is supposed to temporarily use 
less than an acre of restricted land within the National Reactor 
Testing Station, and therefore should not affect agricultural pro
duction. We feel this facility would not cause any serious soil 
erosion in the arid climate in which it will be located. No serious 
threats to the environment are foreseen as far as the Soil Conser
vation Service is concerned. 
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ERS Conmients on the Draft Environmental Statement 
for the Rover Fuels Processing Facility, Idaho 

The Statemsnt conforms generally to the NEP Act criteria. In 

our opinion, the time period over which the recovery of fissionable 

products is expected to take place is sufficiently short that dis

counting of the stream of benefits would not significantly add to 

the accuracy of the computed benefit-cost ratio. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

APR 2 11972 

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

Dear Mr. Byerly: 

Thank you for providing us with the comments from the 
Forest Service, the Soil Conservation Service and the 
Economic Research Service on the draft environmental 
statement - Rover Fuels Processing Facility, National 
Reactor Testing Station, Idaho. Enclosed is a copy 
of our final statement. Minor modifications have 
been made to take Into consideration comments received 
on the draft. 

Sincerely, 

Aj^ ¥ /^^^^^-^ 
^ Julius H. Rubin 

Assistant General Manager 
for Environment and Safety 

Enclosure: 
Copy of Final Environmental 
Statement - Rover Fuels 
Processing Facility, National 
Reactor Testing Station, Idaho 
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% OFFICE OF T 
WASHINGTON, D.C. 20590 

« J \ . i t OFFICE OF THE SECRETARY OF TRANSPORTATION 
01 J >< 12 

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, 

?lX 
John E. Hirten 
Deputy Assistant Secretary for 
Environment and Urban Systems 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

APR 2 1 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: 

Thank you for the review and comments of the Department of 
Transportation on the draft environmental statement - Rover 
Fuels Processing Facility, National Reactor Testing Station, 
Idaho. Enclosed is a copy of the final statement. Minor 
modifications have been made to take into consideration 
comments received on the draft. 

sincerely, 

Julius H. Rubin 
Assistant General Manager 
for Environment and Safety 

Enclosure: 
Copy of Final Environmental Statement -
Rover Fuels Processing Facility, 
National Reactor Testing Station, IdaLo 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SECRETARY 
WASHINGTON. D.C. 20240 

MAR 7 "Sn 
Dear Mr. Rubin: 

In response to your January 12 request, this Department has reviewed 
the draft environmental statement for the proposed Rover Fuels 
Processing Facility, National Reactor Testing Station, Idaho. We 
offer the following comments for your consideration. 

Within the expertise available in this Department, we consider the 
statement to be a satisfactory evaluation of most of the environmental 
impacts that will be associated with the proposed facility. There is 
reasonable assurance given that the operation of the facility will be 
environmentally acceptable, particularly with regard to the level of 
radioactivity that will be released to the environment. In terms of 
mineral supply, the facility will serve the useful purpose of 
reclaiming spent nuclear fuel from the nuclear rocket test program. 
The need for these materials is critical. Hence, we agree that there 
is little merit in continuing to store the spent fuel when it can be 
processed for eventual reuse. 

It is implied in the statement that seismic design is to conform only 
to uniform building code standards. These standards are not 
ordinarily considered acceptable for structures that are intended for 
hazardous material storage and rarely would they apply to operations 
involving radioactive materials.' This point should be clgrxfied. 

We believe that Section V. ,• Alternatives, does not present a persuasive 
enough argument for locating the processing facility at the Idaho National 
Reactor Testing Station (NRTS) as opposed to its location at the Nevada 
Nuclear Rocket Development Station (NRDS). The alternative of the NPJ)S 
site should specifically include consideration of the fact that the 
primary uses for Rover's products occur at the Nevada NRDS and it is here, 
not in Idaho, that the spent fuel feed material accumulates. Moreover, 
establlshnent of the processing facility in Nevada appears entirely 
feasible based on information on page 51 which states in part that 
"The Rover fuels might be processed at any of the three different AEC-
owned facilities.... In addition, facilities could also be constructed 
at Nevada for processing the fuel." Because Rover Fuel installation 
wastes generated and stored in Nevada in the quantity of 26,000 casks 
are proposed for shipment to the Idaho NRTS, involving 130 trips of 650 
miles each by truck and/or railroad, there is a very real potential 
impact associated with transporting these materials whereas the Nevada 
alternative would entail no transportation hazard. Although the given 
probability for an accident during transit is small, we nonetheless 
have serious reservations over the stateiaent on page 52 that "No 
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significant environmental advantage could be obtained by processing 
ift Nevada instead of Idaho." 

The advantages that are given for the Idaho location are not clear. 
The statement refers several times to "operational experience" at the 
Idaho site and makes the point that construction and operation will aid 
local economies. The question of whether the economic benefits inherent 
with the proposed action are reasonable or even desirable tradeoffs for 
the environmental hazards associated with the Idaho site must be fully 
analyzed. 

In Section VIII, Cost-Benefit Analysis, the statement indicates that 
expenditures of $4.5 million result in benefits of 1 billion KW-h of 
electrical power. However, the alternative not discussed is that the 
same expenditure to purchase coal fossil fuel would result in more 
than three tijnes as much energy (3.5 billion JCW-h electrical power) 
based on 0.13 cents per KlV-h at 40 percent efficiency which is typical 
of a modern coal-fired plant. Also absent is the comparison of 
environmental impact. For example, thermal pollution from light-water 
nuclear reactors (the kind used predominantly) is reported about 60 
percent greater than fossil fuel electrical generating plants. 
Consequently, the claim that the Rover fuel processing defers the need 
for fossil fuel consumption to generate an equivalent amount of power 
may not be of benefit in the environmental sense either. 

We appreciate the opportunity to comment upon this statement. 

Sincerely yours, 

_eputy Assistant Secretary of the Interior 

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 
WASHINGTON, D.C. 20545 

APR 2 1 1972 

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

Dear }ir. Lyons: 

Thank you for the review and comments of the Department of the 
Interior on the draft environmental statement - Rover Fuels 
Processing Facility, National Reactor Testing Station, Idaho. 
Your comments are discussed in an enclosure to this letter. 
We have not discussed the effects of thermal pollution from 
light water nuclear reactors since we do not believe it is 
relevant to the proposed operation. As stated in Section VIII, 
the recovery of the U-235 in the Rover fuels either defers the 
need to mine and enrich an equivalent quantity of uranium or 
defers the need for fossil fuel consumption to generate an 
equivalent amount of power. 

Enclosed is a copy of the final statement. Minor modifications 
have been made to take into consideration comments received on 
the draft. 

Sincerely., 

Cy Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosures: 
1. Discussion Paper on the Department 

of the Interior's Comments 
2. Copy of Final Environmental 

Statement - Rover Fuels Processing 
Facility, National Reactor Testing 
Station, Idaho 
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DISCUSSION OF COMMENTS BY THE DEPARTMENT OF 
INTERIOR ON THE DRAFT ROVER FUELS PROCESSING 

FACILITY ENVIRONMENTAL STATEMENT 

Comment: "It is implied in the statement that seismic design is to conform 

only to uniform building code standards .... This point should be clarified."' 

Reply; The Rover Facility will exceed UBC requirements for seismic risk 

zone 3. All portions of the dry fuel storage building except the Fuel 

Receiving (unloading) Area will be designated as an "essential facility" 

(one whose failure is unacceptable) and will be designed to safely withstand 

a ground acceleration 30% above that which could, be expected from a major 

earthquake originating on the nearest fault trace. Design aspects will 

be checked using the Idaho Nuclear Corporation - Developed STRAP-D (Structural 

Analysis Package - Dynamic) seismic analysis computer code. 

Comment; "We believe that Section V., Alternatives, does not present 

a persuasive enough argument for locating the processing facility at the 

Idaho National Reactor Testing Station (NRTS) as opposed to Its location 

at the Nevada Nuclear Rocket Development Station (NRDS)." 

Reply; The Rover Fuel might be processed at any desired location in the 

United States Including the Nevada test site as well as any of the three 

existing AEC-owned reprocessing facilities -- Hanford, Savannah River, or 

the ICPP. To process these fuels at NRDS or a new site would require 

the construction of a new nuclear fuels reprocessing plant at a cost 

probably exceeding tens of millions of dollars. Because the Rover Fuels 

are highly enriched, the Hanford Plant would require not only a new head-end, 

but also new dissolution and extraction processes. Although technically 
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feasible to process the fuel at the Savannah River Plant, the fuel 

transportation and storage (Savannah River does not have a dry fuels 

storage facility) costs would be much higher than at the ICPP. Also, 

the probability and consequences of a serious accident if processed at 

SRP would be Increased because of the greater transportation distance and 

transport near large population areas. Processing these fuels at the 

URLS would require installing facilities for off-gas treatment, solvent 

extraction, liquid produce solidification, waste handling, liquid waste 

storage, waste calcination and calcined waste (solid) storage in addition 

to the headend processing facilities upon which this project is based. 

This additional expenditure is not considered justifiable for a 4 to 5 month 

project solely to prevent shipping the fuel from the NRDS to the ICPP. 

Comment; "In Section VIII, Cost-Benefit Analysis, the statement indicates 

that expenditures of $4.5 million result In benefits of 1 billion kwh of 

electrical power. However, the alternative not discussed is that the same 

expenditure to purchase coal fossil fuel would result in more'' than three 

times as much energy (3.5 billion kwh electrical power) ...." 

Reply: We would like to correct an error which occurred in the draft 

Statement. The uranium contained In the Rover Fuel actually has a net 

potential energy excluding separative work, mining and processing of 

12 billion kwhg. Thus, the electrical energy from recovery of the U-235 

In the Rover Fuel is considerably greater (more than three times) than that 

from a coal-fired-plant constructed with same expenditure. 

E-21-



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

HAR 1 7 1972 

Mr. Julius H. Rubin 
Assistant General Manager 

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

Dear Mr. Rubin: 

The Environmental Protection Agency has reviewed 
the environmental statement for the Rover Fuels Processing 
Facility proposed for future operation at the National 
Reactor Test Station in Idaho. I am pleased to provide 
you with the enclosed report which contains our comments. 

This Agency has concluded that the reprocessing of 
Rover fuels can be accomplished with minimal adverse 
impact on the environment and the public. The final 
statement, however, should include a discussion of the 
recommendations made by the Federal Water Quality 
Administration (now part of EPA) and the U.S. Public 
Health Service concerning the improvement of waste 
treatment technology and methods, and of the land burial 
of solid waste material to prevent contamination of the 
Snake Plain Aquifer, one of the world's mdst productive 
ground water reservoirs. Steps taken by the Coipmrission 
to implement these recommendations should be indicated. 

We will be pleased to discuss any of our comments 
with you. 

Sincerely yours, 

SKe^flon Meyars 

Director 
Off ice of Federal A c t i v i t i e s 

Enclosure 

•r ^̂  

^ 
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ENVIRONlffiNTAL PROTECTION AGENCY 

COMMENTS ON ROVER FUELS PROCESSING FACILITY 

INTRODUCTION AND CONCLUSIOITS 

This review summarizes the results of an evaluation by the 

Environmental Protection Agency (EPA) of the environmental effects of 

the processing of nuclear fuel used in the Rover Program at the Chemical 

Processing Facility (ICPP) located at the Kational Reactor Testing 

Station (NRTS). Thts review is based on the draft environmental state

ment submitted by the AEC under the requirements of the National 

Envlronr.ental Policy Act of 1969. 

This Agency has concluded that the reprocessing of Rover fuels 

can be sccoraplished with minimal adverse impact on the environnent 

and the public. Hovever, the final statenent should include a 

41&cussion of the recommendations made by the Federal Wat^r Quality 

Administration and the U.S. Public Health Service concerning the 

Improvement of waste treatment technology and methods, and of the 

land burial of solid waste material to prevent contamination of the 

Snake Plain Aquifer, one of the v7orlds most productive ground water 

reservoirs. Steps taken by the Commission to implement these 

recominendations should also be indicated. 

LIQUID WASTES 

It is not clear from the information presented in the statenent 

vhat the facility's total radioactive and chemical liquid waste discharge 

will be. A figure of 5000 liters per day is cited as the additional 

cooling water which will be needed. This flow, which under norcal 
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operations will contain no radioactive waste, will have a temperature 

of 5 F above ambient water temperatures and is planned to be discha^ic 

to the Snake Plain aquifer via a deep injection x̂ ell. This water will 

be used for cooling the burner which is a port of the proposed new head 

end facility. The radioactive and chemical concentrations in the 

waste water resulting from the dissolution, separation, and purification 

processes are not specified, although this waste streara, estinated as 

3 X 10 liters per day, will also be discharged to the same deep v:ell. 

This much larger flow probably will include condensate from the low 

level evaporator and, therefore, can be expected to be radioactive. A 

discussion of this large waste stream should be included in the fin^l 

staterient since it ic discharged directly to the Snake Plain aquifer. 

It would be desirable for the final statenent to include a sur:.i:ary 

of the actions taken at NRTS regarding the recommendations made by the 

Federal Water Quality Adniinistration (Fw'QA) in their April 1970 report, 

"Exanination of the Waste Treatment and Disposal Operations at the Nation 

Reactor Testing Station: Idaho Falls, Idaho", and in fhe U.S. Public 

Health Service (USPHS) reports, "Staff Study: Public Health Aspects 

of the National Reactor Testing Station, Phase I and Phase II". 

GASEOUS WASTES 

It Is estimated in the statement that 160 Curies of krypton-85 

will be discharged to the atmosphere during the reprocessing of the 

existing Rover fuel. This is a rather small quantity of krypton-85 

and will contribute an Insignificant amount to the total presently in 

the atnosnhere. The statement mentions the possibility that the Rover 
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fuel could be used again. In this event, the reprocessing of the 

additional fuel that would be produced could produce significant 

quantities of krypton-85. The final statement should address this 

possibility, and discuss whether the larger amounts of krypton-85 

warrant utilizatioii of the Rare Gas Recovery Facility. 

SOLID WASTES 

The high level calcined wastes are to be stored in existing 

stainless steel tanks which are located in near surface underground 

concrete vaults on site. Although these tanks have a relatively long 

life expectancy, provisions should be nade to renove and store the 

solidified wastes in a Federal waste repository, rhen and if such a 

facility becones available. Monitorir.3 of the cooling \;atGr in the tanl:s 

should cils.0 ot; perloriued to observe the integrity of the solidified waste 

and to have the capability ot esti^'atin^ the discharge of radioactive 

waste to the environment under accident conditions. 

Contaminated equipment, undissolved solids, filters, elenents, and 

various other items are to be stored in an existing solid waste burial 

ground. Critical discussions of this disposal method were included in 

both the R-.'QA and USPHS reports cited previously. Actions taken at 

KRTS to reduce or eliminate ground v/ater contamination by seepage through 

the burial areas should be described in the final statenent. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHrNGTON, D.C. 20545 

APR 2 1 1972 

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

Dear Mr. Meyers: 

Thank you for the review and comments of the Environmental Protection 
Agency on the draft environmental statement - Rover Fuels Processing 
Facility, National Reactor Testing Station, Idaho. A discussion 
of the comments in your letter which relate to the proposed facility 
Is enclosed. Since some of the recommendations made by the Federal 
Water Quality Administration and the U.S. Public Health Service are 
not related to facilities utilized by the proposed Rover Facility, 
they are'not discussed. 

Enclosed is a copy of our final statement. Minor modifications 
have been made to take into consideration comments received on the 
draft. 

Sincerely, 

Cy^ Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosures: 
1. Discussion of Comments 
2. Copy of Final Environmental 

Statement - Rover Fuels 
Processing Facility, National 
Reactor Testing Station, Idaho 

E-26 



ENCLOSURE 

DISCUSSION OF COMMENTS FROM EPA ON THE 
ROVER FUELS PROCESSING DRAFT ENVIRONMENTAL STATEMENT 

Comment: "However, the final statement should Include a discussion of the 

reconunendatlons made by the Federal Water Quality Administration and the U.S. 

Public Health Service concerning the improvement of waste treatment technology 

and methods, and of the land burial of solid waste material to prevent 

contamination of the Snake Plain Aquifer, one of the worlds most productive 

ground water reservoirs. Steps taken by the Commission to implement these 

recommendations should also be Indicated." 

Reply; A discussion of those FWQA and USPHS recommendations pertaining to 

the proposed Rover Fuels Reprocessing Facility follows: 

FWQA Recommendation I.A.; "The AEC initiate a positive comprehensive 

program for abandonment of the practice of burial of radioactively 

contaminated solid wastes, including removal of such wastes presently 

burled at the site, to a new burial site, remote to the NRTS, and more 

hydrolpglcally Isolated from any important ground water or surface 

water resource." 

Response: The disposal of radioactive wastes in the burial ground at 

the National Reactor testing station has been the subject of studies 

conducted by the AEC and several independent reviewing bodies. The 

AEC has shown that the present and future quality and safety of the 

Snake River Aquifer has never been threatened by the waste management 

practices employed at the NRTS. In response to a request from Senator 

^ Frank Church, the Department of Health, Education^and Welfare specifically 
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reviewed the solid burial operations at the NRTS. Assistant U.S. 

Surgeon General Charles C. Johnson, Public Health Service, in a letter 

to Senator Church, dated February 3, 1970, made the following statement: 

"It is our judgement that the land burial techniques currently in 

use meet the radiation safety criteria of the Federal Radiation Council 

for protection of the public. Extensive environmental radioactivity 

data are available for the site which show that no health and safety 

problems have occurred as a result of burial of solid radioactive 

wastes. This experience also indicates that it is not likely that 

radioactivity will migrate from the burial grounds in the future if 

current procedures are continued." 

It is noteworthy that a National Academy of Sciences NAS-NRC Committee 

on Radioactive Waste Management also reviewed and evaluated waste 

disposal operations at the NRTS in April 1969 and made no recommendations 

that were critical of current waste burial practices at the site. 

The weight of technical information collected by the Commission 

together with extensive studies of the geology and hydrology of the NRTS 

by the U.S. Geological Survey, and also the considered judgement of the 

numerous experts who have made studies of the waste burial operations at 

the site all support the AEC's conclusion that solid waste burial 

operations at the NRTS are being conducted in a safe manner and do not 

represent a threat of pollution to the Snake Plain Aquifer. 

FWQA Recommendation I.A.I.; "A two-to-three foot layer of clinoptilollte 

be placed in the bottom of the burial trench to separate the radioactive 

waste from the basalt surface." 
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'^' Response; Clinoptilollte selectively sorbs cesium and has been deter

mined to be less effective for other radionuclides compared to the soil 

In the burial ground. Cesium nuclides comprised one-tenth of one percent 

of the total fission product disposed in 1971 in the NRTS burial ground. 

At present, all pits and trenches are required to have an underburden 

of two feet of native soil between the waste and the basalt surface. 

Research has proven that this soil has been found to be better for 

exchange than clinoptilollte. 

FWQA Recommendation l.A.II.; "The radioactive waste material be covered 

with soil at the end of each day's disposal rather than on a weekly 

basis." 

Response; Our approved procedures presently require that waste be 

covered in a continuous and progressive manner (sanitary landfill type 

operation). However, it is not always practicable or economical to 

cover all radioactive waste material each day in view of the weather 

conditions, availability of equipment and manpower, and availability of 

trenches. In practice, the radioactive waste materials are compacted 

periodically and covered when there is sufficient material in the trench 

to warrant covering which conserves the amount of land utilized for 

burial. 

FWQA Recommendation l.A.III.; "An observation well or wells be constructed 

In proximity to the burial ground to monitor the effects of the burial 

ground on water quality." 
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Response; The AEC has approved and funded a proposal submitted by the ^ ^ ^ 

USGS to drill at least four "deep wells" to the regional ground water 

and three to six "shallow wells" in the vicinity of the NRTS burial ground. 

This $88,500 program was started in 4̂ay 1971 and is scheduled to be 

completed in FY 72. 

FWQA Recommendations 5.A.; "The AEC expedite the Installation of the 

ion exchange unit that will 'polish' the condensate from the low-level 

evaporator." 

Response; The ion exchange system was completed on September 15, 1970. 

Operation of this system indicates that the residual quantity of SR-90 

being discharged to the disposal well has been reduced by a factor of 

ten (1971 total discharge was 68 milllcuries). 

FWQA Recommendation 5.B.; "The AEC follow the recommendations of the 

U.S. Geological Survey in their 1966 annual report ̂ y constructing the 

additional observation wells that are needed to better understand the 

behavior and fate of the wa'stes from the chemical processing plant." 

Response; New wells may provide additional details regarding dispersal 

by tracing the tritium; however, the USGS tritium balance study has 

adequately defined the extent of the plume. In view of the well defined 

understanding of waste movement the USGS has provided the AEC, construc

tion of new observation wells is not justified at this time. 

E-30 



- 5 -

FWQA Recommendation 5.C.; "The use of the deep well for the disposal 

of radioactive waste be discontinued to eliminate the threat of an 

accidental discharge of unacceptable waste directly into the Snake Plai 

Aquifer." 

Response; Construction of an automatic diversion system to prevent the 

accidental discharges to the Snake Plain Aquifer has a scheduled 

completion date of CY 1972. 

FWQA Recommendation 5.P.; "The discharge of the chemical waste stream 

directly to the Snake Plain Aquifer by the deep disposal well be 

discontinued." 

Response; Design of plant modifications are underway which will result 

in a factor of five reduction of salts disposed via the injection well. 

Development studies are in process to consider the economics of using 

various techniques for converting the chemical wastes to solids and 

further elimination of chemical wastes in the returned waterr. 

USPHS Study. Part I, Radioactive Burial Ground Recommendations; 

"1. Each trench and pit should be covered and maintained with a 

minimum of three feet of soil above the ground level. 

2. A minimum of two feet of alluvial soil should be required beneath 

all burled wastes. 

3. Flood control measures should be taken to prevent any accumulation 

of water in the trenches and pits. 

4. Teat holes should be drilled in the vicinity of the burial site to 

provide detailed information on the llthology and character of 

the alluvial deposits of underlying basalt. 
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• 5. Plutonium and amerlclum waste should be segregated in special pits. 

6. Monitoring should be intensified to provide a positive indication that 

radioactive material has not migrated from the waste burial ground. 

7. Plutonium and amerlclum waste should be accessible for removal 

from the burial ground should it be detected in the monitoring holes." 

Response; The current NRTS burial ground and its operation meets or 

exceeds all of the above recommendations. 

USPHS Study, Part II, Aqueous Radioactive Waste, Recommendations 

All of these recommendations pertain to the NRTS generally and none are 

specifically directed to any portion of activities to be associated with 

the proposed reprocessing facility. 

Comment; "It is not clear from the Information presented in the statement 

what the facility's total radioactive and chemical liquid waste discharge 

will be. A figure of 5,000 liters per day is cited as'the additional cooling 

water which will be needed. This flow, which under normal operations will 

contain no radioactive waste, will have a temperature of 5° F above 

ambient water temperatures and is planned to be discharged to the Snake 

Plain Aquifer via a deep injection well. This water will be used for cooling 

the burner which is a part of the proposed new head end facility. The 

radioactive and chemical concentrations in the waste water resulting from 

the dissolution, separation, and purification processes are not specified, 

although this waste stream, estimated as 3 x 10° liters per day, will also be 

discharged to the same deep well. This much larger flow probably will 

include condensate from the low level evaporator and, therefore, can be 

• 

E-32 



expected to be radioactive. A discussion of this large waste stream 

should be Included in the final statement since it is discharged directly 

jto the Snake Plain Aquifer. 

Reply; The estimate of 5,000 liters per day cooling water flow is in 

error; the correct value is 20,000 liters per day. This correction has been 

made in the statement. The 20,000 liters per day will be added to an 

existing 3,000,000 liters per day of service waste stream which is at a 

temperature very nearly the same as the Snake Plain Aquifer. 

The existing service waste stream has been discussed in both the FWQA and 

USPHS Study (Part II). Current practices related to recommendations made 

by FWQA and USPHS relative to this waste stream are discussed in the comment 

above. All of the effluent decontamination systems utilized on the 3,000,000 

liters per day stream will service the 20,000 liters per day stream from 

the Rover Fuels Reprocessing Facility. 

Comment; "It would be desirable for the final statement to include 

a summary of the actions taken at NRTS regarding the recommendations made 

by the Federal Water Quality Administration (FWQA) in their April 1970 

report, '...examination of the waste treatment and disposal operations at 

the National Reactor Testing Station, Idaho Falls, Idaho...' and in the 

U.S. Public Health Services (USPHS) reports, 'Staff Study: Public Health 

Aspects of the National Reactor Testing Station, Phase I and Phase II. ' " 

Reply; Current NRTS practices related to the recommendations made by the 

^fefWQA and the USPHS pertaining to liquid wastes have been provided in first 

comment. 
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Comment; "It is estimated in the statement that 160 curies of krypton-85 ^fr 

will be discharged to the atmosphere during the reprocessing of the existing 

Rover fuel. This is a rather small quantity of krypton-85 and will contribute 

an insignificant amount of the total presently in the atmosphere. The 

statement mentions the possibility that the Rover fuel could be used again. 

In this event, the reprocessing of the additional fuel that would be produced 

could produce significant quantities of krypton-85. The final statement 

should address this possibility, and discuss whether the larger amounts of 

krypton-85 warrant utilization of the rare gas recovery facility. 

Reply; The mission of the Rover Fuels Reprocessing Facility is to recover 

uranium in the existing Rover fuel. Any significant change in the operation 

or fuel load of the facility, such as the processing of additional fuel, 

would require consideration of the preparation of another environmental 

statement. 

Comment; "The high level calcined wastes are to be stored in existing 

stainless steel tanks which are-located in near surface underground 

concrete vaults on site. Although these tanks have a relatively long 

life expectancy, provisions should be made to remove and store the solidified 

wastes in a federal waste repository, when and if such a facility becomes 

available. Monitoring of the cooling water in the tanks should also be 

performed to observe the integrity of the solidified waste and to have the 

capability of estimating the discharge of radioactive waste to the environment 

under accident conditions." 

• 
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Reply; Provisions have already been provided which will allow the removal 

of the high level calcined wastes from the Rover fuel processing for transfer 

to a federal repository, should this ever be required. 

The stainless steel tanks containing the calcined waste are cooled by air 

not water; hence, there is no chance for this to be a path of potential 

discharge to the environment. 

Comment; "Contaminated equipment, undissolved solids, filters, elements, 

and various other items are to be stored in an existing solid waste burial 

ground. Critical discussions of this disposal method were included in 

both the FWQA and USPHS reports cited previously. Actions taken at NRTS 

to reduce or eliminate ground water contamination by seepage through the 

burial areas should be described in the final statement. 

Reply; Current NRTS practices related to the recommendations made by the 

FWQA and USPHS pertaining to solid wastes have been provided in the first 

comment. 
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DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 
WASHINGTON. D.C. 20201 

OFFICE OF THE SECRETARY 

Kr. 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 request comments on the draft environmental impact state
ment for the Rover Fuels Processing Facility, National Reactor 
Testing Station, Idaho. 

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

1. On the basis of Information contained in this statement, 
it appears that this facility, supplementing existing 
fuel processing facilities at the National Reactor Testing 
Station (NRTS), can be constructed and operated without 
undue risk to the public health or impact on the environ
ment. The proposed facility appears to offer advantages 
from a health and environmental standpoint to alftê rnatives 
considered. 

2. The rdport states that the pre-processing storage facility 
for the Rover fuel at the Idaho Chemical Processing Plant, 
NRTS, will also be used for storage of fuel elements from 
high temperature, gas-cooled power reactors (HGTR). From 
the report, this capability requires an air-cooling system 
with filters and a discharge stack for the exhausted air. 
No information is provided on the amounts, character, or 
concentrations of radioactivity anticipated in the cooling 
air or in the air to be discharged. Neither does it pro
vide information on the consequences of filter failure or 
of failure of the cooling system as a whole. These should 
be included in the report if the report is intended to 
cover this additional use of the fuel storage facility. 
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Page 2 — Mr. Julltis 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 

H 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

APR 2 1 1972 

Dr. Merlin K. DuVal 
Assistant Secretary for Health 

and Scientific Affairs 
Department of Health, Education, 

and Welfare 
Washington, D. C. 20201 

Dear Dr. DuVal: 

Thank you for the review and comments of the Department of Health, 
Education, and Welfare on the draft environmental statement - Rover 
Fuels Processing Facility, National Reactor Testing Station, Idaho. 

Regarding your comment concerning the use of the Idaho Chemical 
Processing Plant for the storage of HTGR fuel, the environmental 
statement dealt only with processing of the existing Rover fuel 
elements. Any significant change in the operation or fuel load of 
the facility would require consideration of the preparation of another 
environmental statement. 

A copy of the final statement is enclosed. Minor modifications have 
been made to incorporate comments received on the draft. 

Sincerely, 

^-^ Julius H. Rubin 
Assistant General Manager 

for Environment and Safety 

Enclosure: 
Copy of Final Environmental 

Statement - Rover Fuels Processing 
Facility, National Reactor Testing 
Station, Idaho 
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