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DEPARTMENT OF DEFENSE 
MILITARY LIAISON COMMITTEE 

P.O. BOX 1814 
WASHINGTON 13, D,C, 

April 17, 1958 

Dear Mr, Strauss; 
On February 25, 1958*1 forwarded a letter to you from the 

Assistant Secretary of Defense (Research and Engineering) dated 
February 19, 1958* concerning the construction of a Cobalt-60 
facility to provide a gamma source for the U»S, Army Ionizing 
Radiation Center, This letter indicated that the furnishing 
of the Cobalt-60 loading and any necessary make-up quantities 
should be predicated on the assumption that the Department of 
Defense will accept this Cobalt-60 in lieu of the other reactor 
products that might otherwise have been produced. In my forward­
ing letter to you I stated that the Department of Defense 
approval of the diversion of neutrons for the Cobalt-60 
production would be held in abeyance until the final estimate 
of the cost of this material in terms of reactor products has 
been furnished by the Commission, 

I infer from your letter of March 21, lgipB^o the Assistant 
Secretary of Defense (Research and Engineering) that your 
estimates still call for an initial charge of two megacuries of 
Cobalt-60 and an annual make-up requirement of 500,000 curies, 
In your letter to me of October 3, 195?!*you indicated that the 
diversion of neutrons to produce the initial charge of two 
megacuries of Cobalt-60 would mean the sacrifice of about 120 
grams of tritium or about 10 kilograms of plutonium, A 
proportionate diversion for the annual make-up of 500,000 curies 
would mean an annual sacrifice of 30 grams of tritium or about 
2,5 kilograms of plutoniume 

This is to notify you that the Department of Defense does 
approve the diversion of neutrons to the approximate extent 
indicated above for the production of Cobalt-60 to be used as a 
gamma source in the U„Se Army Ionizing Radiation Center8 

Sincerely yours 
/s/ Herbert B. Loper 

Chairman 
Honorable Lewis L, Strauss 
Chairman 
U,S8 Atomic Energy Commission 
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DEPARTMENT OF DEFENSE 
MILITARY LIAISON COMMITTEE 

P.O. BOX 1814 
WASHINGTON 13, D,C, 

April 17, 1958 

Dear Mr, Strausss 
On February 25, 195&* I forwarded a letter to you from the 

Assistant Secretary of Defense (Research and Engineering) dated 
February 19, 1958*concerning the construction of a Cobalt-60 
facility to provide a gamma source for the U,S, Army Ionizing 
Radiation Center, This letter indicated that the furnishing 
of the Cobalt-60 loading and any necessary make-up quantities 
should be predicated on the assumption that the Department of 
Defense will accept this Cobalt-60 in lieu of the other reactor 
products that might otherwise have been produced. In my forward­
ing letter to you I stated that the Department of Defense 
approval of the diversion of neutrons for the Cobalt-60 
production would be held in abeyance until the final estimate 
of the cost of this material in terms of reactor products has 
been furnished by the Commission, 

I infer from your letter of March 21, 1958**to the Assistant 
Secretary of Defense (Research and Engineering) that your 
estimates still call for an initial charge of two megacuries of 
Cobalt-60 and an annual make-up requirement of 500,000 curiese In your letter to me of October 3, 1957st'you Indicated that the 
diversion of neutrons to produce the initial charge of two 
megacuries of Cobalt-60 would mean the sacrifice of about 120 
grams of tritium or about 10 kilograms of plutonium. A 
proportionate diversion for the annual make-up of 500,000 curies 
would mean an annual sacrifice of 30 grams.of tritium or about 
2,5 kilograms of plutonium, 

This is to notify you that the Department of Defense does 
approve the diversion of neutrons to the approximate extent 
indicated above for the production of Cobalt-60 to be used as a 
gamma source in the U.S. Army Ionizing Radiation Centere 

Sincerely yours 
/s/ Herbert B, Loper 

Chairman 
Honorable Lewis L, Strauss 
Chairman 
U.S, Atomic Energy Commission 
"^Circulated as~AEC 719/1^7 ~~~ " 
**0n File in Secretariat. , 
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' ­if.; 2, Food l^^adiation_ReajCtor 
General Loper suggested it would be helpful to review the 

situation with respect to the Food Irradiation Reactor (FIR) 
and discuss further action to provide a gamma facility for the 
U.S./Jrmy/­/Ionizing Radiation Center. He traced the background of 
pertinent correspondence, beginning with the DOD request for the 
facility in November 1955, the Congressional authorization and 
appropriation for the FIR in the AEC FY­1957 budget, and the 
subsequent denial by the BOB of apportionment of funds for the 
reactor. He observed that'­when the Commission referred to the 
DOD the need for afdditij^onal arguments as to essentiality of the 
facility, the Assistant/ Secretary of Defense (Research and 
Engineering) had initiated a review of the matter by the DOD's 
Technical Advisory Panel on Atomic Energy. He added that by 
letter dated August 20, 1957 to the AEC the ASD(R&E) forwarded 
a copy of the TAPAE report, noting that the report contained a 
conclusion that a cobalt­60 facility appears to offer a more 
practical source of gamma radiation than the FIR. The ASD(R&E) 
had suggested to the AEC that, before requesting reconsideration 
of the FIR item by the BOB, alternative courses of action be 
explored. The ASD(R&E) had requested Information as to the 
availability and cost of cobalt­60 as an alternate gamma source, 
and expressed the necessity of continued AEC cooperation in the 
food irradiation program, whatever course might be decided upon. 
The MLC, in forwarding the ASD(R&E) letter to the AEC on August 
23, 1957 had inquired as to the effect that provision of the 
cobalt­60 would have on plutonium production. 

General Loper asked whether the Commission would consider 
research and development on an Irradiation facility utilizing 
cobalt­60 a normal function of the AEC. Mr. Libby said that this 
question has not been considered by the Commission, but in his 
opir ion the Commission's reply would be affirmative, Inasmuch as 
a ecoalt­60 facility uould be a new application of atomic 
S^}SlZf> He also_said. In reply to General Loper's queryA /chat__ _ 
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he thought the Commission could fund for &F3Pa&£afc4eH~e£-fehe 
«efealfc-6o /research and development on an Irradiation 

1/ 
facility^ He added, however, that he wac not sure that the 
supply of cobalt would be sufficient to m3et the needs of a 
facility of 1000 tons per month capacity. Mr. Fields said that 
the AEC's reply will indicate the cost of providing the cobalt-
60, and the consequences to the production of weapon material. 

General Loper observed that the DOD must fully support the 
FIR approach if apportionment of the three million dollars 
appropriated for construction of the reactor is to be achieved. 
He said that if the decision is other than to proceed with the 
FIR, considerable delay in realization of a gamma irradiation 
facility might result. 

General Loper requested the opinion of the Commission as 
to whether, if the FIR were not to be built, any portion of the 
appropriated funds, which would have been used for housing and 
supplementary equipment for the reactor, could be applied similarly 
to a different form of irradiation facility. Mr. Fields replied 
that he did not believe that FIR funds could be so applied. 

Mr. Libby suggested that it be agreed that the FIR approach 
be dropped, and that for the present, consideration of a pilot 
food irradiation plant be subordinated to prosecution of increased 
food irradiation for the medical evaluation program. He recom­
mended that the AEC and DOD increase their efforts in this 
program, using all expedient methods to irradiate the required 
food. General Loper replied that expedient methods are over-
expensive and inadequate for this purpose and that in his opinion 
the surest way to advance the food irradiation program is to 
expedite a decision as to the pilot plant while utilizing the 
Array's beta accelerator and other present sources to process food 
for the medical evaluation program. He agreed to the need to 



maintain food processing at the level required by the medical 
evaluation program. 

Mr. Vance pointed out that the August 20 letter from ASD(R&E} 
indicates that initially the gamma irradiation capacity need not 
be the full 1000 tons per month. 

General Loper said that the DOD has not indicated that the 
FIR project should be dropped, and will make no decision as to a 
new approach until it has made a comparison of the cost and timing 
of alternatives. This, he said, will not be done until the 
Commission reply to the ASD(R&E) letter of August 20, 1957 has 
been received.. 

General Loper inquired as to the basis on which the AEC 
would compute the cost of cobalt-60 after the R&D phase of the 
pilot plant had been completed. Mr. Libby replied that cobalt-60 
could be furnished at a unit price of /Kpproximatelyy7'-^$0.65 per 
curie (AEC out-of-pocket costs) while the radiation program is 
developmental; thereafter, at a rate of $2.80 per curie. 

Mr. Libby commented briefly upon the desirability of uti­
lizing a source material such as cesium-137, if this were feasible, 
thus avoiding the diversion of neutrons and eliminating the 
problem of cobalt supply. He concluded by suggesting that the 
meeting of Commission, ASD(R&E) and Army representatives, sug­
gested in the August 20 letter from the ASS(R&E), be held soon. 

General Loper concluded with the statement that the DOD will 
study its future course of action in this matter with the help 
of the AEC reply to the August 20 letter, and thereafter will 
arrange the meeting with the Commission mentioned by Mr. Libby. 

/ 
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­'in 2. Food Irradiation Reactor 
General Loper suggested it would be helpful to review the 

situation with respect to the Food Irradiation Reactor (FIR) 
and discuss further action to provide a gamma facility for the 
U.S. /A"rmy/­/Ionizing Radiation Center. He traced the background of­. 
pertinent correspondence, beginning with the DOD request for the 
facility In November 1955, the Congressional authorization and 
appropriation for the FIR in the AEC FY­1957 budget, and the 
subsequent denial by the BOB of apportionment of funds for the 
reactor. He observed that­when the Commission referred to the 
DOD the need for afdditi^onal arguments as to essentiality of the 
facility, the Assistant/ Secretary of Defense (Research and 
Engineering) had initiated a review of the matter by the DOD's 
Technical Advisory Panel on Atomic Energy. He added that by 
letter dated August 20, 1957 to the AEC the ASD(R&E) forwarded 
a copy of the TAPAE report, noting that the report contained a 
conclusion that a cobalt­60 facility appears to offer a more 
practical source of gamma radiation than the FIR. The ASD(RMS) 
had suggested to the AEC that, before requesting reconsideration 
of the FIR item by the BOB, alternative courses of action be 
explored. The ASD(R&E) had requested information as to the 
availability and cost of cobalt­60 as an alternate gamma source, 
and expressed the necessity of continued AEC cooperation in the 
food irradiation program, whatever course might be decided upon. 
The MLC, in forwarding the ASD(R&E) letter to the AEC on August 
23, 1957 had inquired as to the effect that provision of the 
cobalt­60 would have on plutonium production. 

General Loper asked whether the Commission would consider 
research and development on an irradiation facility utilizing 
cobalt­60 a normal function of the AEC. Mr. Libby said that this 
question has not been considered by the Commission, but in his 
opinion the Commission's reply would be affirmative, inasmuch as 
a cobalt­60 facility would be a new application of atomic 
£H§IZY... He alsq_said. in reply to General Loper* s qupry^ _that_ 

CLASSIFICATION CANCELLED 

3P*&o 



he thought the Commission could fund for &i?2?adi:a%3s©B~eJ?~£k@ 
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facility^ He added, however, that he wao not sure that the 
supply of cobalt would be sufficient to meet the needs of a 
facility of 1000 tons per month capacity. Mr. Fields said that 
the AEC's reply will Indicate the cost of providing the cobalt-
60, and the consequences to the production of weapon material. 

General Loper observed that the DOD must fully support the 
FIR approach if apportionment of the three million dollars 
appropriated for construction of the reactor Is to be achieved. 
He said that if the decision is other than to proceed with the 
FIR, considerable delay in realization of a gamma irradiation 
facility might result. 

General Loper requested the opinion of the Commission as 
to whether, if the FIR were not to be built, any portion of the 
appropriated funds, which would have been used for housing and 
supplementary equipment for the reactor, could be applied similarly 
to a different form of Irradiation facility. Mr. Fields replied 
that he did not believe that FIR funds could be so applied. 

Mr. Libby suggested that it be agreed that the FIR approach 
be dropped, and that for the present, consideration of a pilot 
food irradiation plant be subordinated to prosecution of increased 
food irradiation for the medical evaluation program. He recom­
mended that the AEC and DOD increase their efforts in this 
program, using all expedient methods to irradiate the required 
food. General Loper replied that expedient methods are over-
expensive and inadequate for this purpose and that in his opinion 
the surest way to advance the food irradiation program is to 
expedite a decision as to the pilot plant while utilizing the 
Army's beta accelerator and other present sources to process food 
for the medical evaluation program. He agreed to the need to 



Lyf 

maintain food processing at the level required by the medical 
evaluation program. 

Mr. Vance pointed out that the August 20 letter from ASD(R&Ej 
indicates that initially the gamma irradiation capacity need not 
be the full 1000 tons per month. 

General Loper said that the DOD has not indicated that the 
FIR project should be dropped, and will make no decision as to a 
new approach until it has made a comparison of the cost and timing 
of alternatives. This, he said, will not be done until the 
Commission reply to the ASD(R&E) letter of August 20, 1957 has 
been received. 

General Loper inquired as to the basis on which the AEC 
would compute the cost of cobalt-60 after the R&D phase of the 
pilot plant had been completed. Mr. Libby replied that cobalt-60 
could be furnished at a unit price of ̂ approximately/7-/$0.65 per 
curie (AEC out-of-pocket costs) while the radiation program is 
developmental; thereafter, at a rate of $2.80 per curie. 

Mr. Libby commented briefly upon the desirability of uti­
lizing a source material such as cesium-137, if this were feasible, 
thus avoiding the diversion of neutrons and eliminating the 
problem of cobalt supply. He concluded by suggesting that the 
meeting of Commission, ASD(R&E) and Army representatives, sug­
gested in the August 20 letter from the ASS(R&E), be held soon. 

General Loper concluded with the statement that the DOD will 
study its future course of action in this matter with the help 
of the AEC reply to the August 20 letter, and thereafter will 
arrange the meeting with the Commission mentioned by Mr. Libby. 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

MEMORANDUM March 27, 1957 

TO i K. E. Fields, General Manager 
THRU : David F. Shaw, Asst. Gen. Mgr, for Manufacturing 
FROM : E. J. Bloch, Director 

Division of Production 
SUBJECTS LAYAWAY OF THE BISMUTH PHOSPHATE AND METAL RECOVERY 

PLANTS AT HANFORD 
SYMBOL J PPJEFG 

When operations at the bismuth phosphate canyons at Hanford 
were completed (B canyon in July 1952, and T canyon in January 
1956), the two canyons were placed in a standby basis as reserve 
capacity until Purex operation had become well established. In 
the interim, careful studies were made of the possible future 
need for the eeparatlve capacity of the bismuth phosphate plants. 

As a result of these studies, the Hanford Operations Office 
has recommended' placing the two canyons in layaway status, and 
I have approved the proposal. My approval was based upon the 
following considerations: 

1. The small capacity of the two bismuth phosphate 
canyons relative to the present operating rates of 
Redox and Purex. 

2. High cost of canyon operation ($6500 operating 
cost per ton of uranium, including cost of TBP plant, 
as compared to $2800 for Redox, plus an estimated $2000 
per ton in additional waste storage charges over those 
for Redox). 

3. We anticipate that the combined reserve capacity of 
the Redox and Purex plants will be sufficient to serve 
any foreseeable requirements except a long-term shut-down 
of either plant. 

4. In the event of any temporary deficiency in 
separations capacity which the canyons would be capable 
of overcoming, more economical alleviation by a small 
increase in reactor exposure level. 

- 1 -



5. Operating disadvantages, including severe manpower 
problems, considerable time required for canyon start-up, 
need for storing depleted uranium (to permit adequate 
cooling) for at least a year before commencing recovery, 
need for reactivation of the TBP plant, as well as the 
high cost of standby status. 
Accordingly, the two bismuth phosphate canyons will be 

converted from standby to layaway status in the near future. 
Appropriate steps will be taken to minimize equipment deterio­
ration, to prevent contamination spread, and to reduce risk of 
damage by fire, water, steam, or other causes. The "cold" parts 
of the plants will be put in layaway in accordance with standard 
chemical industry practice appropriate to maintain this equipment 
in good condition. Essential materials for the plants will be 
declared excess, and the waste tank space now held for contingent 
future operations will be released for use by the Redox and 
Purex plants. 

The possibility of salvaging the "cold" equipment and 
retiring the canyons permanently has been considered by Hanford. 
Such action was not proposed at this time, because no use for 
the equipment exists in present Hanford projects, but the 
possibility exists that some of the equipment might be of use in 
fission product recovery operations which may take place in one 
of the canyons. If other project needs for this equipment arise, 
the canyons can be "cannibalized" as appropriate. Sale off-site 
of the cold equipment is not contemplated, as it is estimated 
that the cost of removal and preparation for sale would probably 
exceed returns from the sale of this equipment, 

As soon as present metal recovery operations at the TBP 
plant are completed, the need for this plant will have ceased, 
assuming that the bismuth phosphate canyons will not operate 
again. Therefore, the TBP plant also will be placed in layaway 
status similar to that of the B and T canyons, 

Personnel from the TBP and bismuth phosphate plants will be 
transferred to other operations in nearly all cases when layaway 
conversion permits. Therefore, there will be few, if any, 
layoffs due to the shutdown, and a minimum dislocation of 
personnel. 

- 2 -
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

MEMORANDUM March 27, 1957 

TO : K. E. Fields, General Manager 
THRU s David F. Shaw, Asst. Gen. Mgr, for Manufacturing 
FROM : E. J, Bloch, Director 

Division of Production 
SUBJECTS LAYAWAY OF THE BISMUTH PHOSPHATE AND METAL RECOVERY 

PLANTS AT HANFORD 
SYMBOL ! PPsEFG 

When operations at the bismuth phosphate canyons at Hanford 
were completed (B canyon in July 1952, and T canyon in January 
1956), the two canyons were placed in a standby basis as reserve 
capacity until Purex operation had become well established. In 
the interim, careful studies were made of the possible future 
need for the eeparatlve capacity of the bismuth phosphate plants. 

As a result of these studies, the Hanford Operations Office 
has recommended' placing the two canyons in layaway status, and 
I have approved the proposal. My approval was based upon the 
following considerations: 

1. The small capacity of the two bismuth phosphate 
canyons relative to the present operating rates of 
Redox and Purex. 

2. High cost of canyon operation ($6500 operating 
cost per ton of uranium, including cost of TBP plant, 
as compared to $2800 for Redox, plus an estimated $2000 
per ton in additional waste storage charges over those 
for Redox). 

3. We anticipate that the combined reserve capacity of 
the Redox and Purex plants will be sufficient to serve 
any foreseeable requirements except a long-term shut-down 
of either plant. 

4. In the event of any temporary deficiency in 
separations capacity which the canyons would be capable 
of overcoming, more economical alleviation by a small 
increase in reactor exposure level. 

- 1 -
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5. Operating disadvantages, including severe manpower 
problems, considerable time required for canyon start-up, 
need for storing depleted uranium (to permit adequate 
cooling) for at least a year before commencing recovery, 
need for reactivation of the TBP plant, as well as the 
high cost of standby status. 
Accordingly, the two bismuth phosphate canyons will be 

converted from standby to layaway status in the near future. 
Appropriate steps will be taken to minimize equipment deterio­
ration, to prevent contamination spread, and to reduce risk of 
damage by fire, water, steam, or other causes. The "cold" parts 
of the plants will be put in layaway in accordance with standard 
chemical industry practice appropriate to maintain this equipment 
in good condition. Essential materials for the plants will be 
declared excess, and the waste tank space now held for contingent 
future operations will be released for use by the Redox and 
Purex plants. 

The possibility of salvaging the "cold" equipment and 
retiring the canyons permanently has been considered by Hanford. 
Such action was not proposed at this time, because no use for 
the equipment exists in present Hanford projects, but the 
possibility exists that some of the equipment might be of use in 
fission product recovery operations which may take place in one 
of the canyons. If other project needs for this equipment arise, 
the canyons can be "cannibalized" as appropriate. Sale off-site 
of the cold equipment Is not contemplated, as it is estimated 
that the cost of removal and preparation for sale would probably 
exceed returns from the sale of this equipment. 

As soon as present metal recovery operations at the TBP 
plant are completed, the need for this plant will have ceased, 
assuming that the bismuth phosphate canyons will not operate 
again. Therefore, the TBP plant also will be placed in layaway 
status similar to that of the B and T canyons. 

Personnel from the TBP and bismuth phosphate plants will be 
transferred to other operations in nearly all cases when layaway 
conversion permits. Therefore, there will be few, if any, 
layoffs due to the shutdown, and a minimum dislocation of 
personnel, 
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October 27* I960 

AEC 180/14 
COPY NO. 

ATOMIC ENERGY COMMISSION 

LAND DISPOSAL OP RADIOACTIVE WASTES - ADDENDUM TO AEC 180/13 

Note by the Secretary 

1. AEC 180/13 indicated that members of the NAS-NRC Earth 
Sciences Division Committee on Waste Disposal on Land visited 
Hanford and NRTS on June 28-July 1, i960. Attached as Enclosure 
"A", for the Information of the Commission In connection with 
consideration of AEC 180/13, is a summary review of the group's 
reactions and observations during the visit prepared by the 
Committee's Secretary. Also attached (Enclosure "B") are comments 
prepared by the Division of Reactor Development on the summary 
report of the Committee's visit. 

2. Copies of the April, 1957 report of the Committee, also 
referred to in AEC 180/13* are being circulated to the Commission 
by separate memorandum. --£>x>JL^-*~ 8«**JU* H-^U^i^ 

W. B. McCool 
Secretary 
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ENCLOSURE "A" 

NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL 
Division of Earth Sciences 
COMMITTEE ON WASTE DISPOSAL 

ADVISORY TO THE ATOMIC ENERGY COMMISSION 
Record of activities for June 28 to July 1, I960 

ATTENDANCE 

Committee members: J. C. Frye, Acting Chairman; W. E. Benson, 
W. B. Heroy, Sr., M. K. Hubbert, C. V. Theis, and William 
Thurston, Secretary. 

Absent: H. H. Hess, Chairmanj J. N. Adkins, and R. J. 
Russell 

From NAS-NRO: A. F. Richards, Acting Executive Secretary 
From AEC: W, G. Belter traveled with the Committee to Hanford 
Laboratories and the National Reactor Test Station. 

SEQUENCE OF EVENTS 
The group assembled In Richland, Washington on June 27 

and spent a day and a half on June 28-29 at the Hanford 
Laboratories. On June 29 the party traveled to Idaho Falls and 
spent June 30 at the National Reactor Test Station. At each 
Installation the group met with laboratory personnel in informal 
but carefully arranged sessions and tours, followed by general 
discussion periods. There was ample opportunity for individual 
observation and comment throughout the program. 

On the night of June 30 the Committee members and Mr. Belter 
met to review and summarize the Committee's experiences and 
expressions of opinion during the preceding days. 
PROGRAM 

The technical program and participants may be outlined as 
follows: 
HANFORD LABORATORIES, Richland, Washington 
June 28, I960 

8:15 a.m. Welcoming remarks: A. T. GIfford, Director, 
Process Engineering and Manufacturing Division, 
H00, AEC and H. H. Parker, Manager, Hanford 
Laboratories 

8:30 Orientation of the Discussions; D. W. Pearce 
8:45 The Environmental Program; J. W. Healy 
9:15 Geology of the Area; R. E. Brown 
10:00 General Hydrology; J. F. Honstead 
10:30 Laboratory and Theoretical Hydrology; R.W. Nelson 
10:50 Equipment and Field Studies; J. R. Raymond 
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11:15 a.m. Soil Chemistry; J. L. Nelson 
1:00 p.m. Tour 
1:10 The Chemical Laboratories ­ Spray Calciner and 

Hot Cells 
1:45 The Biophysics Laboratory ­ Low Level Counting 
2:50 The Earth Sciences Laboratory ­ Hydrology Models, 

Mineral Chemistry, Column Studies; 
June 29, I960 

8:15 a.m. Large Contaminated Equipment Disposal; Raymond 
Tomlinson for J. H. Warren, Manager, Production 
Operation, CPD 

8:35 Waste Disposal to Ground; C. E. Linderoth 
9:00 The Ground Contamination Picture; W. A. Haney 
9:30 Mineral Reactions; L. L. Ames 
10:15 Engineering Features of the Waste Solidification 

Complex; A. M. Piatt 
10:45 Calcination Equipment Concepts; B. M. Johnson 
11:15 Waste Management; B. F. Judson, CPD 

NATIONAL REACTOR TESTING STATION, Idaho Falls, Idaho 
June 30» I960 

8:30 a.m. Welcoming remarks: C. Wayne Bills, Deputy Director, 
Health and Safety Division 

8:45 Geology and Hydrology of NRTS 
Determination of Criteria for MTR­ETR and CPD 

Ground Disposal Operations 
NRTS Well Monitoring Program 

Discussed by C. Wayne Bills; Bruce L. Schmalz, 
Radiological Soil Scientist, AEC; and Paul 
Jones, U. S. Geological Survey 

12:45 p.m. Tour of MTR Disposal Pond and Retention Basin 
1:15 Visit Chemical Processing Plant Area 

Disposal Wells 
Unclassified Tour of Plant and Study of Waste 
Calciner Model by James Stevens, Phillips 
Petroleum Company 

2:45 Tour of NRTS Solid Waste Burial Ground 
3:15 CF­646 ­ Review of Program and General Discussion 

The Committee is grateful to the organizations and 
individuals, not all of whom are named above, who devoted time and 
energy to making the visits instructive and profitable, and who 
consistently displayed such friendly courtesy as to make the 
trip pleasant despite the pressure of schedules and the long hours. 
SUMMARY OF VIEWS 

•"■• Gener
al: The coincidence in New York State between natural 

radioactivity and the congenital deformations and higher death 
rates should alert responsible paopl© to the importance of proceed­
ing with extreme caution in disposing of even low levels of 
radioactivity. Despite the complications in establishing statisti­
cally valid correlations there is reason to be concerned over the 
long­term affects of low dose rates in the light of recent 
findings that there is no threshold below which radioactivity 
has no genetic effect. 
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2. Centralized processing of reactor fuels brings on many 
complications of its own, the greatest of which Is the risk 
involved in shipping delicate fuel elements. There Is also a 
contradiction between emphasis on homogeneous reactors and 
central processing of fuel wastes. The successful development 
of fused salt reactors would reduce the volume of aqueous wastes. 

3. It is unfortunate that the Oak Ridge National Laboratory 
is now considering establishing at Oak Ridge a plant to 
demonstrate the processing of reactor fuels because Oak Ridge 
has a very poor geological environment for disposal of wastes. 
Such an establishment would aggravate the problems of reducing 
the radioactivity levels in the low and medium level wastes and 
increase the need for immobilizing high level wastes by fixing, 
calcining, or some other methods. It is essential that Oak Ridge 
abandon the sievelike disposal pits. As the operations at the 
present chemical processing plant at the National Reactor Test 
Station slow down, it could well take on the demonstration of the 
chemical processing system. However, the Idaho Falls plant does 
not have ideal geologic conditions for disposal of wastes. The 
Hanford Works, though not ideal, would be superior to the Idaho 
Falls plant. Neither location, however, has been shown to provide 
safe and permanent disposal. 

4. The relatively dry climate at both locations, Is 
undoubtedly advantageous for disposal of wastes to the ground, 
both because of the low level of soil moisture above the water 
table and also because of the comparative Isolation of the sites 
from centers of more dense human population. 

5. The protection afforded by aridity can lead to over-
confidence; at both sites it seemed to be assumed that no water 
from surface precipitation percolated downward to the water table, 
whereas there appears to be as yet no conclusive evidence that 
this is the case, especially during periods of low evapotrans-
piration and heavier-then-average precipitation, as when winter 
snows are melted. At the National Reactor Test Station pipes 
were laid underground without ordinary safeguards against 
corrosion on the assumption that the pipes would not corrode in 
the dry soil but they did. At NRTS plutonlum wastes (plutonium 
half-life 24,000 years) are given shallow burial in ordinary 
steel (not stainless) drums on the same assumption. Corrosion 
of the drums and ultimate leakage is inevitable. Some plutonium 
will probably be adsorbed by minerals in the soil and rocks; 
the rest may enter the ground-water stream and be carried to the 
south where the water is extensively used for domestic water 
supply and for Irrigation. 

6. The movement of fluids through the vadose zone and the 
consequent movement of the radioisotopes are not sufficiently 
understood to insure safety. The work in progress is commendable 
and deserves encouragement. The mounting pace of nuclear 
developments will add to the pressures on waste disposal facilities, 
procedures, and research at Hanford and Idaho Falls and the future 
emphasis should be on safe ultimate disposal viewed from the 
long range and with attention to a rapidly changing world. There 
seems to be rather strong reliance on progress In the technology 
of chemical processing and fuel handling to take care of many of 
the waste disposal problems. Certainly the history in the last 
few years has shown that there have been developments that 
lessened the waste disposal problems. Many of these came about, 
however, without reference to waste disposal itself. They might 
be looked on as accidents — favorable accidents — In the 
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development of chemical processing techniques and technology. 
Such favorable happenstances should not be relied on for solving 
waste disposal problems. 

7. Hanford: At Hanford, excellent efforts have been 
made. The research has been productive and encouraging, and 
furnishes a good base for increased emphasis. Continued good 
monitoring is essential. It seems to the Committee that research 
and development on waste disposal has received fine support 
from Hanford. It should be continued. 

8. At the Hanford Works, It was pointed out that space for 
disposal to the ground through cribs is not being used up. The 
ion-exchange capacity of the soils is not being saturated as fast 
as the long-lived isotopes decay. 
Soil is used throughout in a mechanical sense rather than an 
agricultural sense and refers to unconsolidated sediment of 
mixed origin, composition, and properties. ___^-______ 
Detection limits on the radioisotopes are much lower than the 
limit, self-imposed by Hanford, of one-tenth of the maximum 
permissible concentration. When a radioisotope first appears in a 
monitoring well, it does not mean that the soil column has been 
saturated. Much exchange capacity remains when the crib is 
abandoned. Ruthenium makes an ideal tracer; it moves almost as 
fast as nitrate which, in turn, moves almost as rapidly as the 
water itself. Each time the waste handling procedures are 
changed, there is a re-evaluation of the characteristics of the 
soil and its chemical interactions with the waste. 

9. Changing operating procedures and new developments in 
processing have served to decrease the quantities and concentra­
tions of wastes being put to the ground. There has been a 
reduction by a factor of ten as a result of the following changes: 
bismuth phosphate plants were closed down, hence, wastes were 
no longer discharged into trenches; the condensate proved to be 
corrosive to the equipment then in use, and as a consequence, 
stainless steel ducts were installed to carry the condensate back 
to the Purex plant; ruthenium is being recycled. 

10. The stored isotopes of cesium and strontium are past the 
steady state and the inventory is declining because the input 
has been decreasing. There has been a progressive decrease in 
the volume of waste material and these are at lower concentrations 
in the low and Intermediate levels of radioactivity. Conversely, 
there has been an increase in concentrations in the high-level 
wastes. There is increasingly greater need to develop a satis­
factory process for reducing the highly radioactive materials to 
an inert insoluble substance, 

11. Idaho Falls: One of the reasons for locating the plant 
at Idaho Falls was the ready availability of good quality ground 
water. The very fact that ground water was readily available 
carries with it a requirement to protect the resource through 
adequate study of the hydrologlc details. The research effort 
should be increased progressively for the next 10 years at 
least. Closing down the chemical processing plant is welcomed 
as giving time In which to catch up on waste disposal research. 
Full data are needed on the detailed stratigraphy of the basalt 
sequence to be able to understand and predict the local hydrologya At Idaho Falls there is less knowledge of the specific geology 
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than at Hanford. The Idaho Falls plant does not have a good 
geologic setting: the alluvial cover Is thin, and the complex 
overlapping of basalt flows, irregular sedimentary interbeds, 
and intricate interconnected openings create hydrologic systems 
that are less predictable than at Hanford. Basalts also possess 
minor ion-exchange capacity as compared with the sedimentary 
sequences at Hanford, 

12. Long-term considerations: Looking at the waste disposal 
program f rem a long-range point of view there are important 
points to take into consideration. In a relatively few years 
we will probably have a population crisis and a water crisis in 
this country and in the world at large. With ample sources of 
power we can survive: we can work low-grade ores, convert saline 
water to potable water, etc. Nuclear power holds the promise of 
being the abundant energy source needed. Intensive application of 
nuclear energy over many widely distributed areas increases many 
fold the danger of contaminating the environment and denying 
ourselves the increased raw materials and living space the 
nuclear energy is expected to open up to us. 

13. With regard to the practical applications of nuclear power, 
we are now standing at the toe of an exponential growth-curve. 
Growth may well take place at a rate of about 10 percent per year, 
which would mean doubling the size of the industry in 6 or 7 year 
periods. If fusion is not realized, fission product processing 
may become intolerable; therefore, the criterion of safe disposal 
should be adhered to very closely? radioactive isotopes will not 
enter the biologic environment. Over long periods, the circulation 
of even small quantities of water becomes a hazard. It is 
essential that the integrity of vaults and other containment 
structures be guaranteed for equally long periods of time. It 
may seem like a far stretch of the imagination but we must also 
take Into account the possibilities of climatic changes, changes 
In the pattern of ground water circulation, and the fact that all 
earthquakes are not confined to volcanic belts. The longer the 
period of time under consideration, the greater the possibilities 
that alterations in existing patterns will take place, both from 
natural and man-made causes. Weather modification may become a 
reality in the not-too-distant future. Radioisotopes in the 
ground may preclude the use of important areas that could be 
rendered useful through weather modification, or such areas 
might be inadvertently or accidentally flushed of their dangerous 
constituents. 

14. Serious thought should be given to future developments 
in the field of chemical processing and the optimum location of 
processing plants. The whole approach should be reoriented so 
that things are done on a logical basis rather than allow un­
controlled evolution based on existing patterns. Conventional 
power generating plants are located with respect to the fuels 
sources that supply the energy. Transmission lines radiate 
out from the power-producing points. There is no need for 
nuclear power plants to be located where coal deposits or water 
power supplies are abundant. While the nuclear power Industry 
is in Its infancy, thought should be given to where the optimum 
or ideal locations may be and organize the generation and 
transmission of power accordingly. The safe permanent 'disposal 
of wastes should be the most important factor to be considered 
in locating the industry. 
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SUGGESTIONS AFFECTING THE RESEARCH PROGRAMS 
lo The Committee urges that drill holes and test pits 

be put down and samples be taken at Hanford and Idaho Falls plant 
sites for scientific purposes in addition to similar work done 
solely in support of health and safety operations. The Committee 
does not pretend, however, to be able to select the locations, 
It recommends instead that the principal investigators be 
given greater opportunity to figure out where the holes are 
most needed, when new holes should be drilled, and what holes 
should be deepened. The principal investigators should have 
fewer routine and service Jobs to do and be given more time for 
thoughtful research. 

2, It is important to design experiments to detect the 
downward moving waves of moisture from rain or snowfall, 

3, Sites to be used for dry burial and wet disposal should 
be explored in advance and wells should be installed to 
determine ground conditions before the sites are used; the 
exploratory wells can be used as monitoring wells to measure the 
rates and directions of migration, 

4, For operating information and for scientific purposes, 
it is important to deepen selected wells at Idaho Falls to 
study the possibilities of underflow, 

5, The staff at Idaho Falls working on hydrologic research 
would benefit from some expansion so as to speed up the work of 
plotting and compiling data for purposes of correlation and 
Interpretation, 
CONCLUSIONS 

Neither the Hanford plant nor the Idaho Falls plant is 
now creating a hazard. Processing plants at sites selected 
because of their suitability for effective and completely safe 
waste disposal practices would be much preferred to chemical 
processing work at Idaho Falls or Hanford, 

William Thurston 
Secretary 
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ENCLOSURE "B" 

Division of Reactor Development Comments on NAS~NRC Earth Sciences Division Committee on Waste Disposal on Land - Report of Activities for June 28 to July 1, i960 

1. After the NAS-NRC Earth Sciences Division Committee on 
VJaste Disposal visited the Hanford and NRTS sites on June 28 - 30, 
i960, a summary review of the group's reactions and observations 
during the visit was prepared by their executive secretary. While 
the conclusions of the Committee's report on their visit state that 
neither Hanford nor NRTS operations are creating a hazard at the 
present time, there are certain sections in the report which appear 
to be counter to this conclusion. In general, the Committee's 
pattern of operation during the past year of advisory service to 
the Commission has been to record what they believe to be 
deficiencies and not dwell on the satisfactory aspects of these 
operations. As an integral part of their deliberations on AEC land 
disposal operations and proposed development work in this area, the 
Committee (in essence, two members) has become involved in long 
philosophical discussions on separable subjects such as sea disposal, 
biologic and genetic effects of radiation, etc. which, it is believec 
are outside the scope of Committee activities. The results of these 
discussions have been recorded, nevertheless, as a part of their 
report (minutes) to the Commission. The following comments are 
submitted to provide additional information on several points made 
in the body of the Committee's trip report to Hanford and NRTS: 

2. Under General - Paragraph 1 - One of the members of the 
Committee has extensively referred to a study by Gentry of the New 
York Health Department, in New York State, on the relationship of 
natural radioactivity and congenital malformations, thereby 
concluding that all radioactivity is harmful and implying that zero 
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man-made radioactivity should be allowed in the environment. While 
the over-all objectives of such a study are considered highly 
desirable, the specific validity of the New York study conclusions 
has been seriously questioned during the discussions, because of 
several detailed technical aspects of the work. (These include 
high inter-marriage rates in the group of people studied, the higher 
incidence of malformation in certain geological areas of New York 
State which contained lower concentrations of natural radioactivity 
than the area studied, etc.) 

3. Under General - Par. 2 - We do not understand their 
statement on "the risk involved in shipping delicate fuel elements". 
In all of the Committee discussions it has been generally agreed 
that a greater degree of potential hazard would be associated with 
the shipment of high-level liquid wastes than with the shipping of 
solid spent fuel elements. 

4. Under General - Par. 3 - At the time of these discussions, 
ORNL was being considered as a location for a chemical processing 
demonstration facility for power reactor fuels. Recent developments 
appear to rule out this possibility. The Committee has never 
been satisfied with the ORNL "sievelike disposal pits". An FY 1962 
construction project to upgrade the Oak Ridge over-all waste 
handling system is still in the present DRD budget and if approved 
would eliminate this Committee objection. Regarding the last 
statement in the paragraph, "Neither Hanford nor the Idaho Falls 
plant has been shown to provide safe and permanent disposal", in 
discussions with the Committee it has been generally agreed that the 
storage of high-level wastes in underground tanks has been safe up 
to the present time; however, it is not considered to be permanent 
disposal in the ultimate sense of the word. Because of this fact, 
a vigorous research and development program on the conversion of 
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these wastes to a solid form is being pursued at several sites 
(see Appendix "E" to AEC 180/13). The Committee has indicated that 
neither Hanford nor NRTS appear suitable for the ultimate disposal 
of these solid wastes; we are currently investigating the 
feasibility of permanent storage of these wastes in geologic 
formations favored by the Committee, such as salt strata, etc. 

4. Under General - Par. 5 - Plutonium wastes from Rocky Flats 
are burled at NRTS only in very low concentrations. Extensive ion 
exchange work on soil columns at several AEC installations has 
indicated a strong retention capacity for plutonium. In addition, 
several test wells will be drilled at the NRTS burial ground as 
part of the IDO FY 1961 waste disposal development program. 

5. Under General - Paragraph 6 and Hanford, paragraph 9 -
These paragraphs appear to be inconsistent. It is well recognized 
at sites such as Hanford that improvements in chemical processing 
technology will alleviate many waste handling problems. These 
process improvements are not considered as "favorable accidents". 
The reduction of waste volumes and the quantities of radioactivity 
discharged to the environment are major considerations in any 
modification or proposed changes in chemical processing operations. 

6. Under Hanford - Paragraph 10 - The last statement "there 
is an increasingly greater need to develop a satisfactory process 
for reducing the highly radioactive materials to an inert insoluble 
substance" truly states one of the exact objectives of the AEC waste 
disposal development program. The Committee realizes this, and 
during their visit appeared to be very much impressed with the 
conversion-to-solid development work they observed at both Hanford 
and NRTS. 
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7, Under Long-term Considerations - Paragraphs 13 and 14 -
The subject matter of these two paragraphs was included in Dr. Hess 
letter of June 21, I960 and is discussed in detail in AEC 180/13 
(see Pages 1, 2, 12, 13, 14 and 15). It is further reiterated 
that interpretation of the Committee's criterion, namely, 
"radioactive isotopes will not enter the biologic environment" 
to mean that zero radioactivity should be allowed to reach man's 
environment raises fundamental questions of a biological and 
medical nature and of national policy that extend beyond the 
Committee's scope of activities. This point has been discussed 
extensively with the group. In spite of philosophical convictions 
which appear to be held by certain Committee members, it is the 
opinion of the AEC waste disposal development program staff that 
the Committee can continue to render valuable advisory service in 
the areas of ground disposal of radioactive wastes. It is believed 
that, as stated previously, these philosophies are concerned with 
matters not immediately connected with the subject matter of the 
group's work. 
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UNITED STATES GOfliRNMENT 

Memorandum 
# 

T O : Heads of Divisions & Offices, Headquarters D A T E : October 18, 19^0 

FROM : E. J. Bloch, Assistant General Manager 
for Manufacturing 

SUBJECT: STUDY OF DISPOSAL OF RADIOACTIVE WASTES 

Reference is made to the General Manager's memorandum of 
October 10 and my memorandum of October 14 on "Study of 
Disposal of Radioactive Wastes." 

Chairman McCone has emphasized the importance of this study 
and urged the early completion of the work of the Task Force. 
Accordingly, you are requested to make every effort to assure 
submission of the information requested in my memorandum of 
October Ik by no later than Friday, October 21. In the 
event the complete report from your division cannot be 
transmitted by the 21st, please transmit those portions 
which are available and supplement with additional information 
later. 
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^ I N M E N T UNITED STATES GOVERNMENT 

Memorandum 
TO A : Heads of Divisions and Offices, Hq. DATE: October lk, i960 

FROML^J E. J. Bloch, Assistant General Manager x 
/ \ for Manufacturing 

SUBJEAT: STQDY OF DISPOSAL OF RADIOACTIVE WASTES 

Reference is made to the General Manager's memorandum of 
October 10, subject "Study of Disposal of Radioactive 
Wastes," and TSX request of October 11 to operations 
offices for information in that connection. 
To complete the work of the General Manager's Task Force, 
information is needed concerning the responsibilities and 
functions of your office for the various aspects of radio­
active waste disposal. Describe your organization and 
methods of operation, involving the operations offices, 
other divisions and offices, and advisory groups for the 
following appropriate items: 

1. Development of policy recommendations on waste 
disposal matters. 

2. Establishment of development programs on current 
• and long-range problems of waste disposal. 

3. Direction and coordination of developmental 
and operational activities. 

h. Establishment? approval, and review of contain­ment standards and operating criteria. 
5. Review and appraisal of compliance with operating 

criteria and AEC radiation protection standards. 
6. Furnishing guidance^ advice and assistance to 

operations offices and contractors* 
7* Other items related to waste management. 

It is requested that the Information be furnished by 
October 21, lf6©. 
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TO 

FROM 

Edward J. Bloch, Asst. General Manager 
for Manufacturing 

W. B. McCool, Secretary 

DATE: October 14, i960 

SUBJECT: CENTRALIZATION OF ADMINISTRATION OF WASTE DISPOSAL RESPONSIBILITIES 

SYMBOL: SECY:ARE 

1. We informed your office on October 6, I960, that at Meeting 
1657 on October 5, during discussion of AEC 1049/3 - FY 1962 Budget Estimates, 
the Chairman reques'ted consideration of the centralization of administration 
of radioactive waste disposal responsibilities within the Commission and 
submission of early recommendations on this matter. 

2. The General Manager has directed you to prepare the 
recommendations requested above. We will assist you in circulating 
these recommendations for Commission consideration. Copies of 
pertinent correspondence should be provided the Office of the Secretary. 

cc: Chairman 
General Manager 
Deputy General Manager 
Asst. Gen. Mgr. 
Asst. Gen. Mgr. for Adm. 
Asst. Gen. Mgr. for R&S 
Director, Production 
Director, Research 
Director, Reactor Development 
Director, Biology & Medicine 
Director, Isotopes Development 
Director, Health & Safety 
Director, Licensing & Regulations 
General Counsel 

/ Z^ 
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UNITED STATES GO*7ERNMENT 

Memorandum 
T O Heads of Divisions and Offices, HeadquartersATE: 

Managers of Operations 
FROM / A. R. Luedeeke jfy iJt^^^M^ 

JT General Manager / ' ' v ^^yf 

SUBJECT: STDDY OF DISPOSAL OF RADIOACTIVE WASTES 

October 10, i960 

I have designated the following individuals to comprise a 
Task Force for the purpose of conducting a study of the land 
and water disposal of radioactive wastes. 

E. J. Sloch, AGMM, Chairman 
F. P. Baranowski, Division of Production 
H. H. Eskildson, Division of Reactor Development 
G. M. Dunning, Office of Health and Safety 
H. D. Bruner, Division of Biology and Medicine 
D. E. Bostock, Office of Personnel 

The scope of the study w l U cover the following aspects of the 
AEC ground and water waste disposal programs: organizational 
structure, responsibilities, internal and external relation­
ships, programs and operating practices in terms of current 
activities and long-range solutions to problems. 
Please cooperate with the Task Force by furnishing any assis­
tance and information which they may require in connection 
with the study. 

c 
1 

o 
I 
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UNITED STATES GOV«RNMEN1 

TO 

FROM 

Algie A. Wells, Director DATE: October 8, I960 
Division of International Affairs 

W. B. McCool, Secretary 

SUBJECT: AGENDA FOR MEETING WITH SIR WILLIAM PENNEY 

SYMBOL: SECY: ARE 

1. We informed your office on October 6, 1960, that at Meeting 
1657 on October 5, during discussion of AEC 1049/3 - FY 1962 Budget Estimates, 
Mr* Graham requested public relations in connection with radiation hazards 
including those arising from waste disposal methods be placed on the agenda 
for discussion with Sir William Penney during his forthcoming visit. 

2. The General Manager has directed you to arrange for discussions 
requested above. Copies of the Agenda should be provided the Office of the 
Secretary. 

cc: Commissioner Graham 
General Manager 
Deputy General Manager 
Asst. General Manager 
Asst. General Manager for IA 
Asst. General Manager for Mfg. 
Asst. General Manager for BMD 
Asst. General Manager for Reg. & Safety 
Director, Production 
Director, Research 
Director, Reactor Development 
Director, Biology & Medicine 
Director, Health & Safety 
Director, Licensing & Regulations 
General Counsel 

SE-m a mi 1. \. 

a» ~t<Z*e- sfrt-z~?- %<suJks V. 
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AEC 180/13 
COPY NO, ^ 

ATOMIC ENERGY COMMISSION 

LETTER TO COMMITTEE ON WASTE DISPOSAL, NAS­NRC* 
REGARDING LAND DISPOSAL OP RADIOACTIVE WASTES 

Note by the Secretary 

The General Manager has requested that the attached report 
by the Director of Reactor Development be circulated for consid­
eration by the Commission at an early date. 

VJ. B. McCool 
Secretary 

DISTRIBUTION 
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Commissioners 
General Manager 
Deputy Gen. Mgr. 
Asst* Gen* Mgr. 
Asst. Gen* Mgr. Mfg. 
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ATOMIC ENERGY COMMISSION 

LETTER TO COMMITTEE ON WASTE DISPOSAL. NAS-NRC 
ON THE SUBJECT OF LAND DISPOSAL OF RADIOACTIVE WASTES 

Report to the General Manager 
by the Director of Reactor Development 

THE PROBLEM 
1. To consider a proposed reply to a letter from the 

Committee on Waste Disposal of the Earth Sciences Division, 
National Academy of Sciences-National Research Council, on the 
subject of disposal of radioactive wastes on land. 

SUMMARY 
2* The major points made in the letter (see Appendix "A") 

from the Committee ares 
a. "No system of waste disposal can be considered safe 

in which the wastes are not completely isolated from a!H~" 
living things for the period during which they are dangerous." 

b. Most promising methods of (ultimate) disposal are in 
cavities in salt and deep disposal in certain permeable 
geologic formations. 

c. No existing AEC installation is located satisfactorily, 
geologically speaking, for safe local (ultimate) disposal; 
and present waste disposal practices do not satisfy the 
Committee's criterion (a. above). 

3. The Committee's recommendations are: 
a. Establish waste disposal facilities at suitable 

geological sites where accumulated existing wastes can be 
processed and disposed. 

b. Approved plans for waste disposal should be a pre­
requisite for site approval by AEC. 

c. Consideration should be given to consolidation of 
fuel reprocessing activities at a minimum number of sites 
suitable for (ultimate) waste disposal, 

4. A basic difficulty lies in the interpretation of the 
Committee's criterion for safe disposal. If it is interpreted to 

- 1 -
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7^ 
mean zero man-made radioactivity should be allowed in the 
environment, then any atomic energy activity would be virtually 
impossible. Such an interpretation would also ignore the analysis, 
conclusions and recommendations of such groups as the National 
Committee on Radiation Protection, the International Commission 
on Radiological Protection, and the Federal Radiation Council. 
It is believed such considerations are beyond the scope of the 
Committee's activities. A listing of other comments on the letter 
is attached as Appendix "B". 

5. A proposed response to the letter is attached as 
Appendix "C". This response acknowledges the validity of some 
of the points made by the group, but also Indicates areas where 
it is believed the Committee gave insufficient consideration to 
some parts of the AEC waste management program (e.g, waste 
fixation work) and the actions of other groups expert in the 
radiation protection field (NCRP, ICRP, FRC). Our proposed reply 
also indicates that the Committee April 1957 recommendations 
formed a basis for establishing the portion of the AEC waste 
disposal development program which pertains to direct disposal 
of high-activity wastes to selected geologic formations. 

6, The bulk of the AEC's high activity waste in storage and 
the major ground disposal program for lower activity wastes are 
at Hanford. As of 1959 approximately 52x 10 gallons out of a 
total of 63 x 10° gallons are in storage at Hanford. About 
4.32 x 101 gallons containing 2,5 x 10 curies have been dis­
charged, under controlled conditions, into the ground at Hanford* 
The other significant waste storage and/or ground disposal opera­
tions are carried out at the National Reactor Testing Station, 
Savannah River Plant and the Oak Ridge National Laboratory. 
Tables 1 and 2 summarize these data. 

- 2 -



ft PFICBAL USE-^MF-i 
OFFICIALESE C ONLY 

Hanford 
SRP 
NRTS 

TABLE 1 
Summary of High-Activity Wastes in Storage 

No, of 1959 Storage Total in Storage 
Tanks Tank Capacity - 1959 -

(10° -gallons) (10° gallons) 
145 90 
20 23 *5 

9 2.7 

TABLE 2 
Summary of Low and Intermediate Level 

Wastes Disposed to Ground 

- 1959 -Volume Curies (gallons) 
1.87 x 10 1 0 9 x 106 

approx. 40 x 10° l6l + H3 
6.12 x 109 5066 
3.59 x 106 2.8 x 105 

52 
10 
1.5 

Cumulative Total 
Through 1959 

Volume Curies 
(gallons) 

4*33 x 10 1 0 

la75 x 108 

3.26 x 10°-
1.53 x 107 

2*52 x 106 

2700 + H3 
1.39 x 101* 
4*31 x 105 

Hanford 
SRP 
NRTS 
ORNL 

In all of these operations the levels of radioactivity in the 
environment to date that can be attributed to these activities 
have been well within generally accepted radiation protection 
limits. Programs are under way for reducing the volumes of 
high-activity (reprocessing) wastes and the volumes and activities 
of material disposed to the ground. A more detailed description 
of these operations is attached as Appendix "D", 

7. The parts of the AEC waste disposal development program 
that relate to ultimate disposal of high-activity wastes and to 
ground disposal of other types of waste materials have the 
following objectives: 

a. High-activity wastes - to develop safe practical 
systems for the ultimate disposal of suoh materials. Two 

- 3 -
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general approaches are involved. First, the conversion 
to solid, preferably chemically inert form, whioh sub­
sequently can be safely stored or disposed at special 
locations* Seoond, the direct disposal in special 
geologic formations, such as salt, in a way whioh would 
assure no deleterious effect on man, his environment or 
his resources for long periods of time. 

b. Low-and intermediate-level wastes - to determine the 
nature of the inter-action between radioactive materials 
and natural earth materials and the characteristics of 
specific ground environments in order to evaluate the fate 
of radioactive materials introduced into the ground and to 
assess the capabilities and limitations of specific 
environments to receive these materials. 

At the present time approximately $1,400,000 is being spent on 
these parts of the program. Work is being done at National 
Laboratories, other specialized Government agencies, such as U. S. 
Geological Survey, U. S. Bureau of Mines, universities and private 
organizations. The NAS-NRC Earth Sciences Division Waste Disposal 
Committee has assisted in the promulgation of these programs. A 
more detailed description of these programs is attached as 
Appendix "E". 

STAFF JUDGMENTS 
8. The Divisions of Production and Biology & Medicine and 

the Offices of Health and Safety and General Counsel concur in 
the recommendation of this paper* The Office of Public Informa­
tion concurs in the recommendation that no public announcement of 
the exchange of correspondence be made at this time, 

CONCLUSIONS 
9. The high-activity waste storage and ground disposal 

operations to date have not resulted in environmental levels of 
radioactivity of public health and safety significance. Levels 
attributable to such operations have been well within NCRP, ICRP 
and other generally accepted limits* 

10. From an operational standpoint, efforts should continue 
to be pressed to reduce the discharge of these materials to the 
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environment to the lowest practicable level. These levels must 
be determined on the basis of an evaluation involving the 
characteristics of the waste Involved, the specific environment 
in which they are to be considered and pertinent radiation pro­
tection criteria. 

11, From a research and development standpoint, the develop­
ment of improved or alternative methods of handling wastes disposed 
to the ground should be vigorously pursued. Similarly the 
development of safe, practical systems for ultimate disposal of 
highly radioactive wastes should be carried through to full-scale 
field demonstration as quickly as possible. This does not imply 
a "crash" program which is neither desirable nor required. 

12. The sensitive and serious public relations implications 
of radioactive waste management will continue to prevail* 

RECOMMENDATION 
13* The General Manager recommends that the Atomic Energy 

Commission: 
a» Approve transmittal of the letter attached as 

Appendix "C" to the NAS-NRC Earth Sciences Division 
Committee on Waste Disposal. 

b. Note the summary description of present AEC waste 
storage and ground disposal operations, attached as 
Appendix "D", 

c. Note the status of research and development programs 
on high level radioactive waste handling as described in 
Appendix "E". 

d. Note that no news release on the exchange of corres­
pondence will be made. 

e* Note that it is not deemed necessary to advise the 
JCAE of the exchange of correspondence. 

f. Note that this paper is unclassified* 

- 5 -
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APPB1DIX "Aw 

NATIONAL ACADEMY OF SCIENCES 
NATIONAL RESEARCH COUNCIL 

DIVISION OF EARTH SCIENCES 
2101 CONSTITUTION AVENUE, WASHINGTON 25. D.C 

June 21, 1960 

Mr. John A. McCone, Chairman 
U. S. Atomic Energy Commission 
Washington 25, D. C. 

Dear Mr. McCone: 

On February 28, 1955, arrangements were formalized between the 
Atomic Energy Commission and the National Academy of Sciences-National 
Research Council to provide advisory services on geological end 
geophysical problems related to the disposal of radioactive wastes on 
continental areas. Your Academy-Research Council Committee on Waste 
Disposal has been active for some 5 years, has held an important 
conference attended by about 75 scientists and engineers, has cl@®eiy 
followed the results of research on disposal problems, and has held 
numerous meetings, both at AEC installations and elsewhere. 

Early in its deliberations, the Committee reached the conclusion 
which was later stated on page 3 of the report of April 1957 that n@ 
system of waste disposal can be considered safe in which the wastes are 
not completely isolated from all living things for the period during 
which they are dangerous. This period for high-level wastes containing 
the long-lived isotopes of Cs1^? and Sr90 is at least 600 years. After 
an extensive review of possible disposal methods which would satisfy 
the stringent conditions of safety set forth above, your Committee, in 
light of the technology then existing, favored the following! 

1. Disposal within chambers excavated or dissolved in 
rock salt. 

2. Deep disposal in sands or other porous and permeable 
rocks near the lowest parts of synclinal basins. 

While it is possible that other safe disposal methods may be developed, 
your Committee still regards these as the most promising methods, and feels 
that no worthwhile advantage will be gained by further delay in stating its 
appraisai of the present situation, namely; 

No existing AEC installation which generates either 
high-level or intermediate-level wastes appears to have 
a satisfactory geological location for the safe local 
disposal of such waste products; neither does any of 
the present waste-disposal practices that have come 
to the attention of the Committee satisfy its criterion 
for safe disposal of such wastes. 
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The Committee1s recommendations are as follows: 

1. The Committee regards it as urgent that action be 
taken for the establishment of.waste-disposal 
facilities at suitable geological sites where the 
accumulated wastes of the existing installations 
can be processed and safely disposal of. 

2. Your Committee further recommends that approved plans 
for the safe disposal of radioactive wastes be made a 
prerequisite for the approval of the site of any future 
installation by the AEC or under its jurisdiction. 

3. In particular, your Committee recommends that the 
Commission consider concentrating its chemical 
processing activities at a minimum number of sites 
located at satisfactory places for the disposal of 
radioactive wastes. 

Sincerely yours, 

H. H. Hess 
Chairman 

Committee Members 

William E« 
Joan 0. f^y© 
William S. Heroy 
M. IClng 'Mbtert 
Menard. 3. Bassell 
Charles V. Theis 
William Sbarstom, 
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APPENDIX "B" 

COMMENTS ON NAS LETTER 

1, Dr. Hess is Chairman of the Committee on Waste Disposal 
of the Division of Earth Sciences of the National Academy of 
Sciences - National Research Council, A contract was entered 
Into in February, 1955* with the NAS-NRC to establish such a 
group in the Earth Sciences Division to advise AEC (DRD) on 
matters related to disposal of wastes on land* The primary area 
of consideration was the geologic aspects of ultimate disposal 
of highly radioactive (reprocessing) wastes. 

2. In the April, 1957, report of the Committee (NAS-NRC 
Publication 519)> recommendation #1 (Page 6) states "Storage in 
tanks is at present the safest and possibly the most economical 
method of containing waste." Although the consensus is that tank 
storage is probably not the answer to the ultimate disposal 
problem, operating experience to date has demonstrated the safety 
of such operations, (cf, JCAE Hearings on Waste Disposal, 
Jan.-Feb., 1959* NAS-NRC Committees of the Biologic Effects of 
Atomic Radiation - Committee on Waste Disposal and Dispersal.) 

3. Ultimate disposal in salt formations or ofther suitable, 
deep geologic strata is under active investigation. Work is 
being carried out by U. S. Geological Survey, Oak Ridge National 
Laboratory, U. S. Bureau of Mines, University of Texas, American 
Association of Petroleum Geologists and others. The Hess Group 
has contributed to guidance and advice regarding this work. 

4, Dr. Hess* letter makes no mention of conversion-to-solid, 
fixation approach to disposal of high-level wastes. This is a 
major possibility and is farthest advanced in development. This 
was recognized in the April, 1957, Committee report in 
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recommendation #3. Important relationship of this approach to 
environmental considerations was likewise omitted from letter. 

5. It has not been contemplated that the high-level wastes 
would be disposed into the geologic environment at existing 
AEC installations until and unless safety and feasibility could be 
demonstrated. Cavities prepared in the basement rock 
(2,000 + feet depth) at the Savannah River Plant are being 
investigated for such purposes. This proposal was discussed with 
the Committee and they recommended that exploratory drilling be 
carried out. The geologic situation at other sites (e.g. Hanford, 
Idaho) does not appear to be suitable for receiving high-level 
liquid wastes. 

6. The Committee's serious reservations concerning con­
tinuing ground disposal operations at ORNL (surface pits) are 
valid. Steps are being taken to alter this operation by installa­
tion of additional waste treatment facilities and development 
of alternative, improved waste management systems. At Hanford 
programs are under way to reduce quantities of ma'terial dis­
charged to cribs and to develop alternative disposal schemes. 
Levels of radioactivity in the environment attributable to 
such disposal operations to date have been well within generally 
accepted limits. 

7. The Committee's criterion for safe disposal, if 
interpreted to mean zero man-made radioactivity should be allowed 
in the environment, would make any atomic energy activity 
virtually impossible. It would also ignore the conclusions and 
recommendations of such groups as ICRP, NCRP, other NAS-NRC 
groups and FRC. Such considerations are considered to be outside 
the scope of the Committee's activities, 

- 10 - Appendix "B" 
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8. Recommendations contained in the present letter are 
being pursued (see 3.) or in some aspects are believed to be 
unnecessary and impractical - for example consolidation of existing 
chemical processing plants at new facilities at new locations. 

9. The Committee (not all members present) visited Hanford 
and Idaho June 27 - July 1, after the letter was transmitted. It 
is understood that they were apparently satisfied and raised no 
serious questions on current operations, approaches to improvements, 
new solutions to problems, etc. This was the first visit by the 
group to these sites. 

- 11 - Appendix "B" 
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DRAFT LETTER TO DR. H. H. HESS, CHAIRMAN 
COMMITTED"TOrHIBg TmmiMlfflmtM W EARWSCIENCBS 
TOTom ''mSMtfWWW^^VWm. RfiSEMCHBT0tm6lL 

1. The Chairman of the Atomic Energy Commission has asked 
me to reply to your letter of June 21, i960, transmitting your 
Committee*s views on disposal of radioactive wastes. 

2. First we would like to acknowledge with thanks the 
past services of your group. 

3. It has been clear that with regard to the highly 
radioactive wastes evolving from the chemical processing of 
irradiated fuel, dispersal of the liquids into the environment 
is not indicated. These wastes have been, and will continue to 
be, stored in underground tanks until better systems can be 
developed and proven out. The experience accumulated during the 
storage of radioactive wastes in tanks at AEC installations has 
proven that such storage Is safe and entirely satisfactory for 
the Interim until a desirable method of ultimate disposal is 
developed, and meanwhile their activity is steadily decreasing. 
As you know, it will be necessary to store highly radioactive 
waste for a length of time prior to preparation of the aged waste 
for ultimate disposal. It is our opinion that safe, practical 
long-term solutions to highly radioactive waste problems at 
existing AEC installations will be obtained from development 
efforts being carried out by various groups in AEC facilities 
under AEC sponsorship. We, therefore, see no necessity for going 
to the enormous expense of relocating existing fuel element 
processing facilities as implied in your letter. 

4. As you know, the recommendations of your group contained 
in its April, 1957* report, and those made at other meetings of 
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the Committee, contributed to the basis for establishing develop­
ment projects on the geologic approaches to ultimate disposal of 
these high activity liquid wastes. Included are the projects on 
disposal in salt formations and the investigation of the basement 
rock at Savannah River for disposal purposes. In addition, projects 
directed toward conversion of these wastes to solid form, which 
have achieved some quite promising results, are an important part 
of the over-all program. We believe your Committee is generally 
familiar with these programs, and the organizations involved, 
through reports, visits and discussions as indicated in minutes of 
Committee meetings. We had thought until we received your recent 
letter that the earth sciences aspects of our program on waste 
disposal development had met with your general approval. 

5. The application of the Committee's criterion for safe 
disposal — "no system of waste disposal can be considered safe 
in which the wastes are not completely isolated from all living 
things for the period during which they are dangerous" — to the 
highly radioactive reprocessing wastes is understood, as indicated 
above. However, interpreting or applying this criterion to mean 
that zero radioactivity should be allowed to reach man's environment< 
raises fundamental questions including those of a biological and 
medical nature <&nd of national policy that extend considerably 
beyond the scope of the Committee's activities^ The creation of the 
Federal Radiation Council by Executive Order and by statute, the 
recent hearings before the Joint Congressional Committee on Atomic 
Energy on the subject of radiation protection criteria and 
standards and the recent deliberations, conclusions and reports of 
the National Academy of Sciences-National Research Council 
Committee on Biologic Effects of Atomic Radiation attest to the 
complexity and wide scope of consideration associated with these 
questions. 
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6. In arriving at conclusions and operating decisions 
regarding health and safety, the AEC has been guided to a con­
siderable extent by the recommendations of such groups as the 
International Commission on Radiological Protection and the 
National Committee on Radiation Protection. Your Committee is 
also generally aware of how the AEC presently carries out certain 
of its ground disposal operations within the framework of such 
recommendations. We hope the visits of June
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nuclear facilities, and plans for safe handling and disposal of 
radioactive wastes are an integral part of all proposals for 
nuclear installations. A careful review of waste management 
systems for proposed reactors by AEC staff and the AEO's 
Advisory Committee on Reactor Safeguards is an example of the 
degree of importance attached to this function even though most 
reactors do not produce high level liquid wastes. However, 
we agree that all chemical reprocessing activities should be and are, 
subjected to comprehensive AEC review and the problems of waste 
management are importantly involved. 

9. Your assistance and contributions to the AEC waste 
disposal development program are appreciated. 
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APPENDIX "D" 

SUMMARY OF AEC WASTE STORAGE & GROUND DISPOSAL OPERATIONS °[\ 

Present High Activity Waste Management Methods: At the present tine, first 
cycle (high activity) wastes resulting from the reprocessing of irradiated ^ 

fuel elements are stored in underground tanks. Other liquid wastes of large 
volume and low activity concentration are released to the ground environment 
under certain conditions. This section summarily describes these tank 
storage and waste discharge operations as conducted at Hanford, SEP, NRTS and 
ORNL. There are other facilities where radioactivity is discharged to the l 

environment - predominately air and water - but these discharges are relatively 
small in comparison to the production sites, NETS and ORNL. 
Storage at Hanford: High level wastes from fuel reprocessing operations are 
stored in steel-lined, reinforced concrete tanks equipped with external 
condensers for removal of radioactive decay feeat-» Since 19^3/ 1^5 tanks have < 

been constructed ranging in capacity from 5^,500 galleass to 1,000,000 gallons. 
These tanks are arranged in "farms" with each farm having 6 to l8 individual 
tanks. The total tank storage capacity at Hanford is approximately 90 million 
gallons. Capital costs for waste storage, including improvements, instrumentation 
and transfer piping have amounted to $37,500,000 or about $0.40 per gallon on 
the average. 

As of early 1959 > approximately 52 million gallons of high level wastes 
have accumulated at Hanford. These wastes have resulted from four chemical 
separation processes, namely the bismuth phosphate (BiPo^) precipitation process 
for plutonium recovery, the tri butyl phosphate (TBP) solvent extraction process 
for recovery of uranium from BiPoij. "metal wastes", and the Redox and Purex solvent 
extraction processes for recovery of uranium and plutonium. Operation and 
maintenance of the Hanford waste storage complex requires approximately $200,000 
per year. 

Certain design and construction features of the Hanford waste tanks are 
notable. Several types of storage containers were evaluated and a 75 foot 
diameter reinforced concrete tank, a carbon steel liner covering the bottom and 
sides of the tank and a concrete dome roof was selected as the optimum design 
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for Hanford wastes. " Liquid depths in storage have been increased from 16 feet 

to 30 feet to obtain maximum utilization and economy. The inner steel liner 

provides the first protection against leakage; the outer concrete would also 

contain leakage as well as provide the structural capability required" for 

resisting external earth pressure and internal liquid and vapor pressures. . Each 

tank farm is surrounded by seven to twelve monitoring wells designed and placed 

to detect possible tank failure. 

During the sixteen years of operating the Hanford tank storage system, 

■Jihere has been substantial process development work which has resulted in 

stored volume reductions. Operation of the bismuth phosphate precipitation 

process for the recovery of plutonium produced several thousand gallons of 

waste per ton of uranium processed. As Redox and Purex processes were 

subsequently placed in operation and improved, the waste volumes per ton of 

uranium processed have been reduced. This storage volume advantage has been 

offset somewhat by higher thermal and radiolysis problems. 

Heat generation rates in high level waste storage tanks can total 20 

million Btus/hr. at the time filling a tank is completed. After two years 

storage, this rate is reduced by an order of magnitude. Heat is dissipated 

to the ground at an equilibrium rate of 200,000 to 500>Q00 Btu/hr.; when the 

generation rate exceeds the rate of heat dissipation through the soil, the 

temperature of the entire liquid mass increases until boiling occurs. Temperature 

profiles in the tanks range from 210°F to 255°F in ­the bottom sludge. Problems 

of self­boiling ("bumping") occur; sludge recirculation is utilized to control 

this phenomena. Chemical instability problems involving the decomposition of 

water into hydrogen and oxygen, and the radiation breakdown of sodium nitrate 

to form sodium nitrate and oxygen, have also been encountered. 

From the chemical and thermal conditions described, the question of tank 

life expectancy is raised. Laboratory data, corroborated with actual test 

speciments, indicate that carbon steel exposed to 220 F corrodes at a rate between 

10~­
? to 10 inches per month. Based on this corrosion data, it is conservatively 

estimated that a tank life expectancy measured in several decades can be expected. 
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Storage at Savannah River: The waste storage tanks at SEP are slrailiar to those 

^ ^ H t Hanford, except for decay heat removal and certain construction details 

necessitated by more stringent design requirements and more restrictive environmental 

conditions. The tanks consist of an outer steel­lined concrete shell and an inner 

steel tank. Monitoring equipment is provided within the free space of the ­cup and 

saucer" arrangement for the detection of any leakage which may occur. The total 

volumes of tank storage now available at SRP is 18,300,000 gallons (20 tanks) with 

individual tank capacities ranging from 750,000 to 1,300,000 gallons. Another h 

tanks (5,200,000 gallon capacity at a cost of $2,350,000) are now under construction. 

Radioactive decay heat is removed from cooled tanks by a system of horizontal 

and vertical cooling coils. Operating experience has indicated that 90$ of the 

^^^fission products are in the bottom sludge and temperatures of about 300°F have been 

^^generated in the sludge. Tank appurtenances include reflux condensers, entrain­

ment separators,"particulate filters for the control of waste vapors, and evaporators. 

Total capital costs for tank storage at SRP (including the tanks under con­

struction) have been $23,550,000. The original tank storage system (9,000,000 gal.), 

when the plant was constructed, had a unit cost of about $1.6o/gal. The latest 

group of tanks (with no cooling coils) which will be used for long cooled wastes win 

cost in the range of $A0 to $.̂ 5 per gallon. Annual operating costs for the waste 

storage system is approximately $130,000. 

The SRP stores all high activity wastes in tanks including first cycle wastes 

and second cycle wastes which have been concentrated by evaporation. In order to 

^^Biore effectively utilize tank storage capacity SRP has recently started to reconcen­

trate wastes which have­ been in storage. High level wastes which have been in storage 

for 5 years and lower activity wastes which have cooled for approximately 2 years are 

reconcentrated by evaporation to the point of solidification ­ 70$ solids­and then 

stored in uncooled tanks. This is o^ly possible after suitable decay periods have 

eliminated much of the thermal­problem. 

Storage at NRTS: The storage of high level liquid wastes at the ICPP is not as extensive 

an operation as the previously described production facilities if consideration is based 

on the volumes of waste materials handled. However, when consideration is given to the 

quantities of­fission product material associated with wastes from high enriched fuel 

^^reprocessing at ICPP, the unit costs for handling such liquid wastes are somewhat higher 

^^fchan low enriched uranium processing. 
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The chemical process used involves a three cycle liquid-liquid 

extraction by which enriched uranium i s recovered and fission product separation 

i s effected. Fi rs t cycle wastes containing the greatest quantity of heat genera­

t ing fission products are stored in six 300,000 gallon stainless s teel , water-

cooled tanks. Second and third cycle wastes are stored together in three." 

300,000 gallon non-cooled tanks. At the present time about 1,000,000 gallons 

of 1st cycle wastes and ^50,000 gallons of combined second and third cycle 

raffinates are being stored after six years of intermittent operation. Total 

act ivi ty in the f i r s t cycle wastes i s approximately 1500 curies per gallon 

compared with the order of 10 curies per gallon for the l a t t e r wastes. In 

addition, about 30,000 gallons of zirconium wastes and 28,000 gallons of 

stainless steel cladding wastes are in storage. The waste volume varies 

from 50 to 150 gallons per pound of uranium recovered, depending upon the 

uranium content of the processed fuel. In addition to the aluminum nitrate 

wastes, four 30,000 gallon tanks are provided for storage of zirconium waste. 

The to t a l investment in ICPP storage tanks i s $7,680,000, The nine 

permanent storage tanks for aluminum type wastes have an average unit cost 

of $2.63 per gallon including apportioned piping. Included in the above to ta l 

cost i s $580,000 for 120,000 gallons of storage for zirconium waste or 

$i4-.90 per gallon. 

Present Ground Mapofial Operations: From tile time Hanford determined the 

feas ibi l i ty - ca. 19^5 - JSK f ac i l i t i e s have been discharging certain radioactive 

wastes to the emrlramceaat.. ffltese toelaie liquid wastes, solid wastes and aerosol 

wastes* Liquid wastes xesult from laboratory, reactor and fuel processing-

reprocessing operations, fhe most significant Siscterges of liquid wastes in 

terms of volume and act ivi ty hawe been at the ma,jor Enactor fuel reprocessing 

s i t e s . This method i s used only for wastes containing relat ively low concentra­

tions of activity and under rather rigidly controlled conditions - safety being 

the primary, overriding consideration. .Solid wastes a t the reprocessing s i tes 

are buried on land. Even though these are sizeable amounts of act ivi ty involved, 

these are bound up in solids and when buried present a different set of considera­

tions from liquid discharges. These considerations were discussed in AEC staff 
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paper l80/l2. Aerosol wastes are a separate consideration from the activities 

of this NAS-MRC Advisory Committee. 

Hanford Operations: The magnitude of this problem is evident from the fact 

that approximately two billion gallons of water are required each year for 

operation of the Hanford separation plants (approximately 50$ is for process use). 

Obviously, only a small fraction of this water leaves the plants as a high level 

waste stream requiring long term storage. 

Three major sources of these high volume, lower-level wastes at Hanford 

are: l) process cooling water, 2) steam condensate and 3) process condensate. 

The largest volume of these wastes results from process cooling water 

streams, normally uncontamlnated, but occasionally containing less than 10"* 

uc/ml of gross beta activity because of corrosion failure of process equipment. 

These wastes are discharged to natural depressions called "swamps" where the 

liquid seeps through the ground to the water table several hundreds of feet 

below. Through mid 1959, about 37*5 billion gallons and 2500 curies of missed 

fission products have been discharged to swamp sites. 

Steam condensate, which can be contaminated from failure of a heat transfer 

surface, and process condensate from a boiling radioactive solution, including 
- 1 „•? »' the storage tanks, having an activity in the range of 10 to 10 J uc/ml, are 

discharged to sub-surface "cribs". Originally these cribs were a 'box-like 

timber structure; recently they have had trapezoidal cross-sections, varying 

in length from 20 to 1600 feet. They are filled with washed and sized gravel 

to obtain even distribution of the wastes. In some cases "caverns", which are 

similar to cribs except that they do not have a timber structure, are utilized 

for this type of wastes. This disposal method depends on the adsorption and 

ion exchange capacity of the soil to retain the fission products. Through 

mid 1959, approximately four billion gallons of these wastes containing about 

1.9 million curies of gross beta activity were discharged into 72 crib structures. 

Another type of ground disposal facility used at Hanford is called "trenches". 

They are generally shallower than cribs and are used only once for high salt 

wastes or for chemically complexed isotopes which would interfere with ground 

exchange reactions if mixed with other wastes. This disposal method is based 

on the moisture retaining or "specific retention" property of dry sediments 

several hundred feet above the water table. Ho benefit is assumed for the ion 

exchange which occurs, and not more than 10£ of the vertical earth column, 

with the same cross sectional area as the trench is considered to be available. 
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Through June, 1959* approximately 28 mill ion gallons of waste, containing 

6k'f,000 cur ies of mixed f i s s ion products, had been discharged to 18 trench s i t e s . 

Savannah River Operations: At Savannah River, use i s made of open seepage basins 

for the disposal of high-volume, low-act ivi ty wastes from the separations a r e a s . 

Normally, condensate from acid recovery as well as t ha t from process evaporation i s 

<ai©«Sarg<§€ tin tS® IbmBlas. B©*& ohea&eal a^cratigsas pl&ats Jaajre a sesAea of t i r o e 

b&<§iss wit& <fc©t5i$ rasgisg fs*» s i x t© t s a fg@t T?it& a *j*.a2 «??^sge M s i s &e*aa a t 

of about five ac res . The f i r s t two basins in each area are small with suff ic ient 

detention time to ef fec t removal of most suspended s o l i d s . This permits good 

seepage r a t e s in the t h i r d bas in . Flow to the basins averages 80,000 gpd or 

approximately ^0 mil l ion gallons per year . The t o t a l a c t i v i t y released to 1959 

has been 2.5 cur ies of alpha emi t te rs , 2^0 cur ies of non-volat i le beta emi t t e r s , 

and 2300 cur ies of iodine-131. Process cooling water a t SRP from the various 

vessels and steam condensate from evaporator c o i l s , which i s normally not 

contaminated, i s discharged a f t e r monitoring to surface streams. 

NRTS Operations: At ICPP, from 0.8 to 1.3 mil l ions of gallons per day of 

eff luents from heat exchangers and condensate from the p a r t i a l evaporation of 

high leve l l i qu id wastes p r io r t o storage are discharged to a 600 foot deep 

disposal well which penetrates 150 fee t below the water t a b l e . The casing i s 

perforated from 25 fee t above the s t a t i c water l eve l to the bottom of the wel l . 

During 1958, approximately 350 cur ies were discharged t o the disposal wel l . 

Seventy percent of the a c t i v i t y was 1-131, with the remaining a c t i v i t y being 

contributed by Zr-Nb, Ce-l¥t and Ru-106. 

ORNL Operations: Although ORNL does not have as one of i t s functions the 

production-type of reprocessing of fuel elements, there are some s ignif icant 

quant i t i es of l i qu id wastes associated with t h e i r labora tor ies and isotope 

production f a c i l i t i e s . Their pr inciple method of disposal of these wastes i s 

to discharge them to seepage p i t s excavated on a h i l l t o p on the Oak Ridge 

reservat ion. 

"Highly Radioactive" Liquid Chemical Waste: The term "highly radioact ive" i s 

applied to the 7>000-gallon per day l iqu id chemical waste stream ax Oak Ridge 
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National Laboratory only because t h i s stream has the highest level of rad io­

a c t i v i t y of any waste a t the Laboratory. However, compared to highly active 

wastes (containing 80 to 5200 curies per gallon ) a t production s i t e s , t h i s 

ORNL stream i s misnamed, because i t s concentration of radioactive components i s 

normally between 0.001 and 0.02 curie per gallon. In 1957/some experimental 

operations (Thorex) produced wastes having a c t i v i t y l eve ls as high as 2 curies 

per gallon when accepted in to the waste system, but the t o t a l volume of these 

wastes was l e s s than 1,000 gal lons. Because the research and development nature 

of the Laboratory brings about frequent changes in the processes tha t produce 

waste, the waste composition i s not consis tent . Larger volumes and higher 

rad ioac t iv i ty l eve l s are expected from future operat ions. The main radio­

isotopes are usual ly cesium­137> ruthenium­106—rhodium­106, strontium­90— 

yttrium­90, and t r i v a l e n t rare ear th elements. Strontium, cesium, and t r i va l en t 

rare ear ths const i tu te the major fract ion of rad ioac t iv i ty on an average d i s in ­

tegra t ion per minute b a s i s . Sodium and n i t r a t e account for about 70$ of the 

non­radioactive sol ids in the waste. 

The waste p i t s are three 1,000,000 gaUfiri open1 6&vitis§S fetgUdDa&d l a tta$ &®rth 

in a locat ion chosen for remoteness from the Laboratory, the type s o i l , and the 

fac t t ha t underground drainage i s toward White Oak Creek. The s o i l , Conasauga 

shale, has the property of removing and re ta in ing most of the radioactive components 

while the waste water and cer ta in non­radioactive chemicals seep through i t toward 

White Oak Creek. The p i t s are each 15 fee t deep with sides sloping at an angle 

of 30°. Their top dimensions are 210 feet by 100 f e e t . The p i t s are covered with 

wire screen t o prevent access to wi ld l i f e . The waste discharged in to the p i t s 

i s sampled and analyzed for radioisotopes and stable chemical ions , and the move­

ment of these materials in the so i l and in the seepage into the creek i s monitored 

by the Health Physics Division. The only radioisotopes detected in the seepage 

' to date are ruthenium­106, cobalt­60 and antimony­125. By the end of 1956 the 

seepage of ruthenium­106 was estimated to average 23 curies per year. In 1957 

samples indicated 200 curies of ruthenium­106 seeped from the p i t s , but only 60 

curies of ruthenium­106 were detected passing White Oak Dsm. In 1957 a t o t a l of 

41,900 curies was discharged to the p i t s , an increase of 20'/; over 195^; 

in 1958 52,800 curies were discharged, an increase of 

= 2Z = Anendix "D" 

■ OFFICIAL U § E J O M L ¥ 



%FieAfc-^iEJ»t* 

255̂  over 1957^ These increases were due mainly to increased quantities of radio­

activity being processed at the Fission Product Pilot Plant. By the end of 1959 

the total of all wastes discharged to the pits since the start of this practice 

was 15,292,000 gallons containing ̂ 31,950 curies (at time of discharge). While 

ORNL waste monitoring operations have not detected any adverse effects in,the 

Clinch River as a result of increased quantities of radioactivity seeping from 

the waste pits, it is proposed in FY 62 to construct additional waste processing 

facilities (small storage tanks, evaporator, etc.) for treatment of these wastes 

prior to discharge to the environment. 

Control of Waste Releases: The optimum use of swamps, cribs, and trenches at 

Hanford; seepage basins at SRP and a disposal well at ICPP is effected only by 

a stringent separation of waste streams and detailed radiochemical analyses of 

the concentration and specific type of activity present. In addition, extensive 

well monitoring programs are required. At Hanford approximately 600 wells 

(120,000 feet of wells) have been drilled and cased; at SRP, 25 steel-cased 

permanent wells and 75 temporary uncased wells have been provided; and at NETS, 

15 wells from 565 to 750 feet deep have been drilled below the ICPP disposal well. 

Ground disposal criteria at Hanford are based on the detection of certain 
9° 1T7 long-lived radioactivity such as Sr and Cs °' in' concentrations of l/lO or 

greater of the maximum permissible concentrations in the ground water below the 

facility. This standard is conservative since the ground disposal facilities 

are 7 to 10 miles from the Columbia River and any radioactive material leaving a 

disposal facility must filter through this distance of soil within the project 

boundaries before ultimate dilution in the river. Cobalt-60 and cesium-137 

have been detected in monitoring wells at distances up to 1000 feet from the 

disposal; however, the concentrations at this aistasoe wara X/kQ a&& \/<%$®Q of 

tte Maximal peaadssible a&mmtT&tlm. fag" t&@se isotopes* 

, Ground disposal at Hanford has also been supported for over ten years by a 

concerted and closely correlated research and development program involving 

theoretical study, laboratory and field experiment and observational experience 

in the fields of soil chemistry, geology, hydrology, mineralogy, analytical 

chemistry and process engineering. Even with the restrictions and stringent 
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controls required, it is of interest to consider the tremendous cost savings to 

AEC which have resulted from the uso of this disposal method. For example, the 

cost of discharging wastes to swamps at Hanford was only about one-hundredth 

of a cent per gallon during 1958. Crib disposal averaged one-tenth tojthree-

tenths cent per gallon through 1958. Because of volume restrictions which may 

be disposed in a given trench, the average cost has ranged from three to five 

cents per gallon. It is evident that considerable additional expense would be 

required for processing large volumes of crib-type wastes by conventional 

methods such as evaporation.• 

At NRTS, in order to assure that activity levels do not exceed one-tenth 

the maximum permissible level for the continuous consumption of water, a 

monitoring program is conducted which involves sampling of all production wells 

as well as approximately 25 off-site wells south of the site boundary. Radio­

activity levels above normal background fluctuations have not been detected 

at any distance downstream from operating areas as a result of disposal operations. 

At ORNL evaluation of the effect of liquid waste with regard to the under­

ground water table in the main X-10 area, in the burial ground, and in.the area 

of the waste pit operation is made by means of core holes or monitoring wells. 

In the main X-10 area, measurements of underground activity detected by core 

hole monitoring reveal levels to be insignificant. In the waste pit and burial 

ground area, where most of the disposable high-level waste materials are sent, 

activity has been detected in the monitoring wells, but it has been established 

that the contaminant is primarily ruthenium-106, for which the maximum 

permissible concentration (MPC) in water is quite high, over a hundred times 

higher than the MPC for strontium-90. Several surface seeps have developed 

in the pit area, but the location of these areas is such that the direction of 

ground water flow is toward White Oak Creek and the Clinch River drainage 

basin into which low-level liquid wastes have been released and monitored since 

the beginning of the Laboratory. 
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STATUS OF RESEARCH AND DEVELOPMENT 
PROGRAMS ON HIGH LEVEL RADIOACTIVE WASTE HANDLING 

1. The AEC program in developing systems for ultimate disposal of high-activity 

radioactive wastes is directed along two promising approaches: (1) fixation or 

immobilization of fission products in solid, inert media (clay, glass, or ceramic 

structures) and (2) direct discharge to selected, geologic formations such as 

salt formations or deep permeable strata. While the Earth Sciences Division, 

NAS, Committee on Waste Disposal has been instrumental in formulation of the 

"direct disposal" development program, the fixation approach is directly related 

to the over-all ultimate disposal problem and is therefore described in the following 

paragraphs. In addition, the Committee has observed the development work on fixation 

being conducted at Hanford and NRTS and has been favorably impressed with the work. 

2. Fixation: Calcination of aqueous wastes to dry solids in a fluidlzed ted at 

400° to 500° C is the most advanced technique. A hot pilot plant of 60 gph capacity$ 

currently under construction at NRTS and scheduled for completion in October 1960 

will allow demonstration and evaluation of the process with aqueous aluminum nitrate 

wastes. The basic process involves the injection of waste solutions into an air-

fluidlzed bed at 400° C. The water and nitric acid in the feed solution appear in 

the overhead off-gas streamJ aluminum and fission product nitrates decompose to 

the corresponding solid oxides and are continuously withdrawn as a bottoms product. 

A number of severe problems associated with the extremely high levels of radio­

activity involved will require resolution. The treatment of off-gases from 

fluidlzed bed operations is a serious problem, involving not only de-entrainment 
a 

of micron and sub-micron size particulates by factors of 10°, but also the 

equivalent separation of volatilized and subsequently condensed radioactive 

ruthenium oxide particulates. ̂ Heat removal from the stored Al20g solid wastes 

is also a problem, since Al-0„ is a refractory insulating material. While 

experience to date in the operation of a pilot plant equipment with solutions 

containing spiked quantities of actual aluminum nitrate type wastes indicates 

that these problems can be resolved, only significant scale operation on a hot 

basis with actual waste solutions will prove the technical feasibility of the 
process. „ „ 
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Preliminary studios have been initiated to investigate the possible application 

of the fluidized bed technique to processing of wastes from Zr to SS containing fuels. 

.e highly corrosive nature of such waste solutions presents severe corrosion 

problems, though these problems do not appear insurmountable. In addition, a 6 to 

10 gallon/hr. fluidized bed system is being studied at Hanforf. |o .determine its 

feasibility for production wastes. 

3. A second promising method for calcining wastes is the "radiant-fceat spray 

calciner" also being investigated at Hanford. This continuous process involves the 

mixing of wastes with air for atomizing and introducing into a column <$$iere the center 

section of 3 sections is heated to 850°C by passing low voltage current through the 

entire column. The conversion to solid of the atomized spray feed is affected before 

it contacts the vessel side walls. The product and off-gases are withdrawn from the 

(bottom of the column. Problems involving the use of additives for increasing 

calcination temperature and bulk density, nozzle plugging, and coating of the vessel 

walls are being investigated. Preliminary results indicate that off-gas problems 

may be minimal in comparison with the fluidlzed bed. 

k. Another calcination approach being investigated is the "pot calciner" at ORNL and 

Hanford. This batch process involves evaporation to dryness and calcination of solids 

in a pot which would serve as the final storage container. Off-gases are being 

decontaminated in a packed distillation tower. Test runs are being.made at OIK. la m, 8B 

diameter by 78" long calciner with simulated power reactor wastes. Wastes are fed into 

the pot from 3-5 gph with furnace temperatures ranging from 800-900 C. Preliminary 

results are encouraging with problems of off-gas lines plugging and the effectiveness 

of a distillation tower as an aerosol attenuator now being studied. 

5. At BNL, a small-scale rotary ball-kiln has been used to convert simulated wastes 

to an ocd.de form. Metal balls would prevent agglomeration and would produce a free-

flowing solid product. The use of this unit for zirconium-type wastes is being studied. 

A cooperative BNL-ORNL engineering study is being initiated to determine the feasibility 

of installing this system in an ORNL hot-cell for pilot-plant runs. Mechanical 

seals appear to be the major problem area. 

6. The use of molten sulfur at 150°C for the dehydration and denitration of simulated 

power reactor fuel reprocessing waste is being studied at SRP. Liquid sulfur as a fluid-

izing and reaction medium appears to offer the following advantages: a) effective de­

hydration and denitration take place at reduced temperature, b) radiation is absorbed 

without decomposition or gas generation, and c) its inert characteristic eliminates the 

potential water solubilization of certain fission products. 
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7. Fixation processes in other countries are being followed with interest,- En 

anada the incorporation of wastes in a mineral nepheline syenite has reached khe 

pilot plant stage. In England, studies are being made using a natural occuring 

aluminosilicate earth material and various glass formulations; pilot plant operation 

is now being initiated. In France, the use of synthetic mica is being investigated. 

In all of the foreign work, wastes are mixed with powders or slurries of the carrier 

material, fluxing agents such as sodium nitrate or sodium carborate added, and the 

temperature raised to 8@QX&3®f^* ©.. iBttexfeirence wittfo teetk constituents; f® s©>£ 

encountered because the systems do not depend upon fen-exchange capacity. Field 

leaching tests are proposed in Canada. 

At Johns Hopkins University, studies have been made whereby a solid aluminum 

oxide product from calcination would be dissolved with caustic to form sodium 

aluminate, followed by mixing with sodium silicate to form a hydrogel and then drying 

and firing to form a synthetic feldspar. This highly insoluble form of alkaline-earth 

metals appears to represent an optimum ultimate disposal form for strontium and 

cesium. With zirconium wastes, colloidal silica is added to HNO3 solutions forming 

a gel, and with subsequent drying and firing, the formulation of a crystalline 

structure, zircon (ZrSi04) is achieved. 

• 

9. To improve the non-leaching charac te r i s t i c s of fired oxides, MIT i s inves t igat in i 

he addition of v i t r i fy ing or glazing formulations (Al203-CAO-Si02 and Al203-CaO-Si02-

borax) and fusing the mix a t temperatures up to 1250° C. Aluminum and zirconium 

type wastes have been studied to da te . 

10. Actual cost data on the conversion of high-level l iquid wastes to a sol id form 

i s , of course, not available a t th is da te . I t has been estimated that for a power 

reactor complex operating a t an over-al l efficiency of 25 percent, 10,000 MWD/ton 

burnup and a recovery process generating 1200 gallons of wastes per ton, i t would 

be possible to a l locate as much as $8.00 per gallon for waste disposal costs 

without exceeding a charge of 0.16 mils per KWH, (2% of 8 mil power) for waste 

d isposal . I t i s of i n t e r e s t to compare th is cost with the estimated processing 

osts of the 60 gph demonstrational calciner a t NRTS. Based on a 300 day per year 

operating period (432,000 g a l / y r . ) , the to ta l estimated processing cos t s , including 

15 year depreciat ion, but excluding sol ids s torage, are approximately $2J>0/gal. 
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torage cost estimates are based only on a limited capacity operation which i s 

designed to demonstrate process f e a s i b i l i t y and to obtain engineering design data . 

Therefore, a sol ids storage system, capable of holding the alumina produced from 

one yea r ' s operation, i s estimated to cost an addit ional $1.10/gal . I t i s real ized 

that the to t a l cost of $3.60 per gallon of or iginal aluminum-nitrate waste i s for 

a demonstrational f a c i l i t y , and tha t with larger plant capaci t ies and improved 

equipment and sol ids s torage, these costs can be subs tant ia l ly reduced. 

In summary, the f i r s t "hot" calcining plant in th is country should be in 

operation during the l a t t e r par t of 1960. Development work on para l l e l approaches 

i s being in tens i f ied as po ten t ia l ly more effective future systems. I t i s hoped that 

engineering and p i l o t scale studies on these systems can be completed within'.the 

ext 3-5 years . 

.11. Direct Disposal; Preliminary evaluations by the Committee on Waste Disposal 

.of the Division of Earth Sciences, NAS - NRG and a subcommittee of the American 

Petroleum Institute, indicate that the discharge of high-level wastes into selected 

geologic formations may be technically feasible. The types of formations 

recommended for investigation are: 

1) Salt domes or beds - space provided by mining or dissolution, 

2) Deep synclinal basins (4-15,000 feet) containing connate brines, 

3) Excavation in shale, 

4) Deep porous formations. 

12. The major portion of the development work accomplished to date has been directed 

a t the possible disposal of l iquid and/or sol id high-level wastes in to s a l t 

s t ruc tu re s . Sal t was chosen because of i t s unique geologic cha rac t e r i s t i c s . Sal t 

formations are dry, impervious to water, and not associated with usable ground 

water sources. Because of i t s p l a s t i c i t y , fractures in s a l t seal or close 

themselves. Deposits of rock s a l t underlie some 400,000 square miles of the 

United States and they represent some of the few natura l ly occurring dry 

environments in the eastern par t of the country. I t i s calculated that the volume 

of h igh-ac t iv i ty wastes by the year 2000 wi l l be about 160 acre-feet or less than 

10 percent of the s a l t now being mined out annually. Other favorable charac te r i s t i c s 
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of salt arej 1) its structural stability, 2) its relatively, high thermal 

conductivity in comparison with other rocks, 3) the possible recovery of 

specific fission products from wastes stored in salt at some future date, 

4) low seismicity of the major salt areas and 5) the low cost of mining 

cavities or developing solution cavities in salt. 

13. The University of Texas has performed a number of laboratory studies on the 

structural aspects of salt cavities in addition to calculating heat generation 

.rates. Laboratory studies at ORNL have shown that the structural properties and 

thermal conductivity of rock salt are not greatly affected by high radiation 

doses, although the creep rate for both irradiated and unirradiated samples 

increases with high temperature. Chemical interaction of simulated wastes 

with salt has not produced excessive quantities of nitrosyl chloride and chlorine, 

Thermal calculations have shown that it is possible to store 2-year-old, 

10,000 MWD/T, 800 gal/ton waste in a 10-foot diameter sphere in salt without 

exceeding a temperature of 200° P. 

1̂ .. To verify laboratory experiments and thermal computations, the ORNL has 

contracted with the Carey Salt Company to conduct a series of field investigations 

in their Hutchinson, Kansas, mine. The first experiment, using simulated wastes, 

is being carried out in an unused portion of the mine in two 7.5* x 7.5* x 10" 

cavities. Approximately 3200 gallons of both acid and neutralized Furex 

wastes are being applied heat in accordance with the decay of two year cooled 

waste- After about six months of operation the temperatures in both waste and 

the surrounding salt are approaching equilibrium and are following closely the 

temperature rise predicted by theoretical calculations. Problems still to be 

studied in detail include the migration of nuclides through salt, migration of 

the cavities themselves, and salt deformations. Of course, the effects of 

high level radiation on salt in situ has not been determined. If results of 

the field studies in progress continue to be favorable, it is planned to 

conduct radio-tracer tests and experiments with increasing quantities of 

activity, perhaps in a nearby .salt formation on government-owned land. While 

the storage of a converted-to-solid high level waste in salt appears inherently 

more favorable than a direct discharge of high activity liquid wastes into 

salt, there have been no laboratory or field data obtained to date, which 
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ind ica te - that the l a t t e r approach i s impract ical . With i t being possible to 

provide underground storage in s a l t a t an estimated 3 to 4 cen'ts per gallon, 

i t i s apparent that th i s a t t r ac t i ve potent ia l ultimate disposal method should 

be investigated un t i l technical i n f ea s ib i l i t y i s proven. Similarly the incentive 

for location of chemical processing f a c i l i t i e s in the v ic in i ty oof s a l t deposits 

would cer ta in ly be great i f previously mentioned problems can be resolved. An 

evaluation of the engineering considerations for storage of solids in s a l t 

i s presently planned. 

15. Basic laboratory studies are being conducted a t Hanford, ORNL,, 

Geological Survey and the University of North Carolina to invest igate the 

d i f ferent types of physical-chemical reactions which occur between radioactive 

ions and cer ta in natural ear th mate r i a l s . This work i s in d i rec t support 

of present ground disposal operations and i s leading to the development of 

improved systems such as f ie ld ion-exchange beds, e t c . 

16. During the past year a t ORNL, the inject ion of l iquid wastes in to 

impermeable formations by a hydro-fracturing technique has been under active 

inves t iga t ion . This method consis ts of mixing waste with clays and cement, and 

then in jec t ing the s lu r ry under heavy pressure i n to an impermeable formation by 

f rac tur ing . An i n i t i a l f ie ld experiment, u t i l i z i n g 26,500 gallons of a cesium 

tagged mixture which was injected in to shale a t a depth of 290 fee t , has been 

completed. Core d r i l l i n g i s now proceding in order to obtain information on 

the extent and control of the fracture pa t t e rn . 

17. Bsariag 1958, a eoasBitte© of t i e kmriam Petroleum I s s t i t u t e s tudied, l a a p i e -

l i a i s a s y a^saer , this f e a s i b i l i t y of isajestisg higla le-rel licpaid wastes i n to deep 

(g<3YsmL tSssossad fesfe) pcems foraa t iasn . She doemltt®®, csopose'S of top t ecka l sa l 

p e r i l s tz&s. s s ro sa l petralsssa sosspasies, a^el 'sieS. tfest t&e ass-Shod i t s e l f rajswsars 

f ea s ib l e . PK&leae uSaioSt 2@gjai2*s ZQimMtlm. 2a tha fc?-aXqp»5U.t of a s^£e &@*q> well 

disposal system iaoiacLs ioa-sosptloia, alagalsal a a s p a t l b l l i t y of ia jeoted wastes v l t h 

t&e J a t e r s t i t l a l i r a t e ^ asad tisa aquifer siedia, laeat filssipatioa aafl aowasloa m& 

rafliatios. damage. Lafcorsfcosy i s^es t lga t l ^as seat t h e o r e t i c a l s tudies oa tlssse^ 

parafelssa areas are "beiag aass?i@a. eat "by OBIX. aM t b s Bare®* of Maas . H e l d a sa le 

iaTestigatioas are dspea&eat «p©a. the r®salts» . ,., 
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18. Tlie API group estimated the costs of a hypothetical deep well disposal 

system (assuming f e a s i b i l i t y ) . The en t i re complex, designed to h'andle 250,000 

gallon/day of di luted high level wastes (50:1 di lu t ion fac tor ) , consist ing of 

in jec t ion , d isposal , bleed, and monitoring wells and a pretreatment system, would 

cost about Zk mil l ion d o l l a r s . Annual cost of the operation i s estimated a t 

1% mil l ion d o l l a r s , or equivalent to about $.85/gal of high level waste or 

$ .02/gal . of d i lu ted waste. 

19. In l ine with the API recommendations on the f ea s ib i l i t y of deep well 

disposal , the U. S. Geological Survey i s compiling geologic information on the 

d i s t r ibu t ion and general nature of deep sedimentary basins in the continental 

United States (3-10,000 feet deep), which would aid in the select ion of a 

deep well f ie ld experiment s i t e . Four basin reports are scheduled for completion 

during the ear ly par t of FY ' 6 1 . 

20* Following discussions with the duPont Company and the Committee on Waste 

Disposal, Division of Earth Sciences, NAS, a f e a s i b i l i t y study involving the 

containment of long-cooled (10 year) wastes in under-ground mined caverns &t 

SRP was recently i n i t i a t e d . Several widely spaced exploratory holes wi l l be 

d r i l l ed in the separations area to depths of approximately 2000* in the under­

lying bedrock. Field permeability t e s t s of the basement rock wi l l be made and 

continuous core samples obtained for determination of t ens i le and compressive 

s t rength, thermal conductivity, and chemical compatibili ty of the rock with SRP 

wastes. Concurrent with the geological exploratory program, technical s tudies 

are planned with respect to waste c h a r a c t e r i s t i c s , including heat generation 

r a t e s , age of wastes to be stored, and the physical form of waste considered 

most desirable for s torage. If f e a s ib i l i t y of the method i s determined, 

preliminary cost estimates for an underground containment system are comparable 

to present day tank construction cos t s . 

.21. Preliminary discussions have been held with Petroleum Research, Inc . concerning 

the disposal of high ac t iv i ty wastes in deep wells which penetrate zones of low-

pressure (natural s inks ) . The f i r s t phase of the project would invest igate pressure 

gradients , water s a l i n i t i e s , chemical, e l e c t r i c a l , and thermal nature of the rocks 

- 31 - A ^ e a i t o WE" 

-OFFICIAL USEr^MHF 



I» * 

and fluids, etc. in order to define and describe a suitable disposal zone which 

is isolated from all potentially valuable resources. Subsequent work would 

involve field drilling and supporting laboratory studies. 

22. A substantial portion of the AEC waste disposal development program is 

devoted to ground disposal operations and the development of a better under­

standing of the phenomena involved. Program costs during FY '61 will be 

approximately $1,400,000 and estimated costs for FY '62 are $2,700,000. 

Increased costs are the result of programs involving the disposal of wastes 

into salt formations, deep permeable formations, mined cavities, etc. progressing 

to the field demonstration stage* 

23. Summaryi The conversion of high-activity wastes to a solid form in a fluidizec 

bed is at the present time the most advanced technique. Operation o£ the waste 

calciner pilot plant at NRTS is scheduled for the latter part of 1960. ©n the 

direct disposal approach, results of the salt field experiment at the Carey 

Salt Company mine, Hutchinson, Kansas, have been entirely favorable. Investigative 

work on the deep-well approach is being intensified during the coming year. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. C­139 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7­7831 (Wednesday, July 20, I960) 

Ext. 3446 

AEC TO TEST UNDERWATER TELEVISION 
IN OBSERVING WASTE DISPOSAL 

The Atomic Energy Commission will test an underwater 
television camera in Massachusetts Bay, 15 miles off Boston Harbor, 
in making observations of a site formerly used for the disposal of 
low­level packaged radioactive wastes. 

The underwater TV camera will be used in an expedition 
Thursday and Friday July 21 and 22 to an area two miles in diameter 
located at 42 degrees, 25.5 minutes north latitude and 70 degrees, 
35 minutes west longitude in Massachusetts Bay. 

Water depth in that area is approximately 50 fathoms 
(300 feet). 

The area where the TV camera will be tested formerly was 
the site of radioactive waste disposal from 1952 to August of 1959 
by Crossroads Marine Disposal Corp. of Boston. 

A remote controlled underwater vehicle, the XN­3, re­
cently developed by Vare Industries of Roselle, New Jersey, will 
be used in the July 21­22 survey. 

The Department of the Navy will assist the Commission. 
Equipment will be transported to the bay site by the minesweeper 
USS Swerve. 

In addition to testing the usefulness of the TV camera 
in observing such sites, the expedition will make a visual 

(more) \^ 
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inspection of the condition of drums used in the waste disposal 
operation. 

Last year the Commission amended the license of Cross­
roads Marine to require that the company dispose of wastes in the 
deep waters of the Atlantic, off the continental shelf, at a 
minimum depth of 6,000 feet. 

A survey of the former disposal site off Boston Harbor 
by the U. S. Coast and Geodetic Survey and the U. S. Public Health 
Service for the Commission showed that there was no radioactivity 
attributable to the disposal operation. Results of this survey 
were announced in June of 1960. 

The background activity measured by the Public Health 
Service was in the same range as that of background activity at 
other ocean locations where no radioactive wastes have been dis­
posed of. 

The Commission has invited observers to be present from 
the U. S. Fish and Wildlife Service, U. S. Coast and Geodetic 
Survey, Massachusetts State Department of Health, Chesapeake Bay 
Institute of Johns Hopkins University, Baltimore, and the Woods 
Hole Oceanographic Institution of Woods Hole, Mass. 
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TO 

FROM 

Harold L* Price, Director 
Division of Licensing and Regulation 
W.B. McCool, Secretary 

DATE 

SUBJECT: LAND * SEA DISPOSAL OF RADIOACTIVE WASTES 
SYMBOL: SECY: RVW 

1. At Meeting 1530 on June 20, 1960, the Commission discussed the 
problem of land and sea disposal of radioactive wastes and agreed on the 
following guidance for the staff: 

a. No new licenses for sea disposal are to be issued for the 
present. 

b. Requests for amendments to existing waste disposal licenses 
are to be processed. 

c. AEC contractors are to be informed that land burial of 
radioactive wastes is the preferred method. 

d. New applications for land disposal licenses are to be 
accepted by AEC. 
2. The General Manager has directed that you take appropriate action 

in accordance with this guidance. In addition, you will recall the 
General Manager was requested to establish a testing program on the types 
of packages to be used for waste disposal. In this connection, Commissioner 
Wilson urged that consideration be given to the use of special valves on 
the containers which would permit water to enter them but not allow any 
radioactive material to escape. 

3. Please send the Office of the Secretary copies of any pertinent 
correspondence on this subject for the Commission's records. 

cc: General Manager 
Deputy General Manager 
Assistant General Manager 
Assistant General Manager for Administration 
General Counsel 
Reactor Development 
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6. Land-Sea Water Disposal {See Minutes of Meeting 1617) 

Mr* Price reviewed with the Commission public reaction to 
the May 9, I960 announcement of a. schedule of charges for disposal 
of radioactive waste at Oak Ridge and ldahos end requested 
Commission guidance on a number of matters relating to the 
questions of land and sea disposal of radioactive waste material, 

With regard to ocean waste diposal, the Chairman noted 
that the Commission had been criticized for permitting the use 
of containers that would break up before they reached a depth 
of 6, 000 feet and he urged that efforts be directed toward 
learning more about ocean waste disposal. Mr. Graham said he 
agreed and noted that at present the Commission has little 
evidence available about the effect on the drums after they are 
dumped into the ocean. 

The Chairman left the Meeting at this poifct, 

Mr. Price pointed out that the announcement of the availability 
of two Commission-owned disposal sites had not resulted in any 
companies transferring their activities from sea to land disposal, 
although several of them had expressed an interest in expanding 
their businesses to include land disposal as welt. He said a number 
of firms had charged that the establishment of Commission-owned 
land disposal sites was an invasion of private business rights. 

Msw Wilson commented on the tendency of disposal drums 
to be crushed as they sink into deeper water and he urged that 
valves be placed on the drums whi& wjuld permit water to enter 
and equalise the pressure as they sink but prevent radioactive 
material from escaping out of the drums* He said he did not 
believe the Commission should object to sea disposal if the 
firm utilized a demonstrated safe method of sinking the drum to 
the bottom intact. 

Mr* Graham proposed the Commission establish a policy 
favoring land burial and that the exceptions to this policy be 
limited to sea disposal for AEC laboratories located on the 
coastSe and to firms which can meet AEC specifications for 
safe disposal at sea. 

e»aMm^mijMeLAssiEiED 
DOB NS1 DECLASSIFICATION REVIEW E.O.12958 
BY:.... C O BA. Paht *•.?/?• 99 n m a M M . ^ 
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Mr. Price inquired about the prompt disposition of drums 
of radioactive material at various locations within the United 
States. Mr* Graham said he believed this material should be 
buried underground* 

Mr • Williams left the Meeting at this point. 

Mr* Price said he did not believe the Commission should 
place itself in the position of telling its licensees whether they 
must use land or @ea disposal for their waste materia}* Mr* 
Graham said he agreed providing the method of disposal used 
is a proven* safe method* 

Mr* Sloberg* commenting on the lack of practical knowledge 
about sea disposal methods* urged that AEC undertake an 
intensive program of experimentation with various methods of 
waste disposal* He suggested, for instance* that a hundred or 
more drums be dropped into the ocean and recovered to determine 
the effects of water pressure on th@ee drums. 

In the discussion that followed the Commission provided the 
following staff guidance for the waste disposal program: 

a* No new licenses for sea disposal are to be issued 
for the present; 

b. Requests for amendments to existing licenses are 
to be processed; 

c* AEC contractors are to be informed that land 
burial of waste disposal i s the preferred methods and 

d« New applications for land disposal licenses are 
to be accepted* 

The Commissioners directed the General Manager to establish 
an experimental program to test various types of packaging for 
the disposal of radioactive waste. 
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Memorandum 

K^.;^Ce & tS^Mf 

TO 

FROM 

Managers of Operations 
Division Directors 

A. R. Luedecke, General. Manage 

DATE: "June 9, I960 

ger 

SUBJECT: DISPOSAL OF PACKAGED RADIOACTIVE WASTES 

SYMBOL: PCPtFRD 

The Commission has recently announced in the Federal Register 
the estahlishment of sites at Oak Ridge and Idaho as interim 
land burial sites for properly packaged low-level radioactive 
wastes. The services are being offered to all AEC licensed 
users of source, special nuclear and by-product materials. 

The land burial services at these two sites are available to 
all AEC contractors not now burying solid radioactive wastes 
at their sites. The predetermined charges for such burial 
services will be based on estimated or actual cost as appropriate 
and will be furnished to you by the Oak Ridge and Idaho Offices. 
Arrangements for disposal services at these sites should be made 
through the respective Managers of Operations. Each office should 
survey all of its operations to assure that appropriate use will 
be made of the designated land burial sites. In those cases where 
another disposal method is preferred, the economic evaluation 
leading to such a decision should be sent to the Director, Division 
of Production, Washington, D. C. 

I would like to have your review completed as soon as possible. 

Attachment: 
Federal Register Notice 

M^ If-]* 



UNITED STATES ATOMIC ENERGY COMMISSION 

25 FR 5157-5158 - June 9, i960 

NOTICE OF AEC CHARGES FOR LAND BURIAL OF PACKAGED 
LOW-LEVEL RADIOACTIVE WASTES 

1. This Notice sets forth U. S. Atomic Energy Commission (ABC) 

charges for land burial of packaged solid waste substances consisting of 

or contaminated with source, special nuclear or byproduct material and 

having a low level of radioactivity (packaged low-level radioactive 

wastes), generated by AEC-licensed users of such materials. 

2. Land burial of packaged low-level radioactive wastes will be permitted 

at AEC sites located near Oak Ridge, Tennessee, and Idaho Falls, Idaho 

(the sites). Land burials of packaged low-level radioactive wastes have 

been eartied on at the sites for AEC and others for a number of years. 

The sites have been established as interim land burial sites pending 

designation of permanent land burial sites. 

3. The charges for land burial at the sites are established as $.70 per 

cubic foot for packaged low-level radioactive wastes, with a minimum 

charge of $21.00 for batches consisting of 30 cubic feet or less. All 

charges are f.o.b. the sites. Although these charges are subject to 

adjustment, the AEC intends to maintain them as stable as possible. 

Arrangements for land burial of packaged low-level radioactive wastes 

should be made with the AEC's Oak Ridge Operations Office, for land 
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burial at Oak Ridge, and with the Idaho Operations Office, for land 

burial at Idaho Falls. Requests for information concerning terms and 

conditions of such arrangements should be directed to: 

Manager of Operations 
P. 0. Box E 
Oak Ridge, Tennessee 
Manager of Operations 
P. 0. Box 1221 
Idaho Falls, Idaho 

k. The types of packaged low-level radioactive wastes to which this 

Notice applies include such items as broken glassware, paper wipes, rags, 

ashes, animal carcasses, laboratory paraphernalia, etc. 

5. Shipments of packaged low-level radioactive wastes to the sites 

must be made in accordance with the regulations and requirements of 

transportation regulatory agencies, and the AEC where applicable. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. C-106 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Tuesday, June 7, 1960) 

Ext. 3446 

SURVEY SHOWS NO ADDED RADIOACTIVITY OFF BOSTON HARBOR; 
AEC REPORTS ON STUDIES OF OTHER IN-SHORE AREAS 

A survey of a site off Boston Harbor formerly used for the 
disposal of limited quantities of packaged radioactive wastes has 
not revealed any radioactivity attributable to the disposal opera­
tions . 

Samples of water, sediments and marine organisms living 
in the area were collected by the U. S. Coast and Geodetic Survey 
and were analyzed for radioactivity by the U. S. Public Health 
Service at its Robert A. Taft Sanitary Engineering Center in Cin­
cinnati. The radioactivity detected was found to be in the same 
range as that of background activity at other ocean locations 
where no radioactive wastes have been disposed of. 

The site was used under AEC authorization and license 
from 1952 to August, 1959, by Crossroads Marine Disposal Corp. of 
Boston for the disposal of low-activity packaged radioactive wastes 
which had a total of 2,434 curies at the time of disposal. The 
former site is an area two miles in diameter located at 42 degrees, 
25.5 minutes north latitude and 70 degrees, 35 minutes west long-
tude, 15 miles off Boston Harbor in Massachusetts Bay. 

The license pf the company was amended by the AEC in 
August, 1959, to require the firm to carry out its operations in 
deep water (1,000 fathoms) off the continental shelf. No further 
use of the area off Boston Harbor for disposal purposes is con­
templated. The Commission's present policy is to require that 

(more) 
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wastes be disposed of in water at least 1,000 fathoms deep and 
the Commission is not contemplating any change in that policy. 

OTHER AREAS SURVEYED 

The Massachusetts Bay site is one of four off the New 
England coast studied during the past year by scientists from 
the University of Connecticut, the U. S. Coast & Geodetic Survey 
and the U. S. Public Health Service, working in conjunction with 
the Bureau of Commercial Fisheries of the U. S. Fish & Wildlife 
Service. The work was part of a research program financed by 
the Atomic Energy Commission. 

While the studies have indicated that each of the four 
in-shore locations would be capable of providing sufficient dilu­
tion to dispose safely of 250 curies per year of strontium 90 or 
its equivalent, the Commission has no plan to use or approve the 
use of these sites. The surveys were conducted from a long-
range point of view --to gather information for use should a 
need ever arise. 

One of the four locations surveyed, the southern half 
of a restricted area known as No Man's Land and used as a Naval 
gunnery range, was dropped from consideration. The scientists 
agreed that the site was safe for the disposal of limited amounts 
of packaged radioactive wastes, but pointed out that nearby ocean 
locations are popular with fishermen and tidal and non-tidal 
currents through the site are predominantly landward. 

The two remaining sites studied were a 25-square mile 
area centered at 42 degrees, 13.4 minutes north latitude and 
69 degrees, 45 minutes west longitude, approximately 75 nautical 
miles northeast of the No Man's Land area and a 25-square mile 
area centered at 40 degrees, 45 minutes north latitude and 70 
degrees, 52.7 minutes west longitude, approximately 28 nautical 
miles south of the No Man's Land site. 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

June 8, i960 

MEMORANDUM FOR CHAIRMAN McCONE 
COMMISSIONER GRAHAM 
COMMISSIONER FLOBERG 
COMMISSIONER WILLIAMS 
COMMISSIONER WILSON 

I attach a memorandum to me of this date from the Director, 
Division of Licensing and Regulation, giving the status of amend­
ments and applications for sea disposal of low level waste follow­
ing the Commission meeting of May 6, i960. 

The reaction to our notice to applicants and reaction from 
public announcement of the availability of two Commission-owned 
land disposal sites has not been one of particular enthusiasm. I 
believe it desirable that the Commissioners be Informed more 
specifically with respect to public and applicant reaction to the 
land burial question as soon as practicable. For this purpose 
and In order to seek additional guidance, I, with pertinent members 
of the staff, would like to meet informally with the Commissioners 
at an early date. 

/ s / A. R. Luedecke 
General Manager 

Attachment 
as above 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

June 8, i960 

TO : A. R. Luedecke, General Manager 
(THRU) William F. Flnan, Assistant General 

Manager for Regulation and Safety 
FROM : H. L. Price, Director 

Division of Licensing and Regulation 
SUBJECT: PENDING APPLICATIONS FOR AMENDMENTS TO COMMERCIAL SEA 

DISPOSAL LICENSES 

Following the Commission decision on May 6, i960 announcing 
a schedule of charges for land disposal at Oak Ridge and Idaho, 
I sent copies of the press announcement to all applicants for new 
sea disposal licenses and all applicants for .amendments to 
existing sea disposal licenses inviting their attention to the 
availability of land burial facilities. To date there have been 
no withdrawals of any of these applications. In fact, we are 
receiving numerous calls from the applicants urging action on 
these applications. 

In accordance with the discussion at the above-mentioned 
Commission meeting, we are first processing the applications for 
amendments to existing licenses now that we know the applicants 
want to pursue these amendments. 

Some of these amendment requests involve minor revisions 
In the existing licenses which do not present any substantial safety 
questions. I have already acted on these by the issuance of 
amendments. They involve such matters as approval of the qualifi­
cations of new supervisory employees and changing the name of a 
licensee following its acquisition by another company. In granting 
this type of amendment I have taken the occasion to incorporate 
some provisions more restrictive than those in the existing licenses, 
including the more specific designation of disposal sites, the 
incorporation of more restrictive health physics and administrative 
procedures, and more.restrictive conditions pertaining to trans­
portation. Because these types of amendments did not Involve a 
substantial safety question, the license amendments were issued 
without prior public notice. 

(Parenthetically, I should mention that additionally there 
are some requests for exemption from track placarding requirements, 
permission to transport liquids of higher concentration than have 
previously been authorized, and requests for extended storage of 
liquids prior to solidification. We propose to deny these requests. 

There remains another category of amendment requests 
dealing with approval of packaging techniques, types of containers, 
Increases in possession limits, and designation of new storage 
facilities. 
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While these requests don't involve any new types of safety 
questions that are different in kind from questions previously 
acted upon in other oases, they may be interpreted by the general 
public and the press as presenting a substantially increased 
possibility of hazard. The question arises, therefore, as to 
whether prior notice and opportunity for hearing should be given 
before acting on them. 

I propose to publish a 15-day notice and offer of hearing 
prior to acting on these amendment requests. Prior to such 
publication, appropriate information letters will be sent to the 
proper state officials. 

I realize that the very act of publishing a prior notice 
and offering a hearing may engender unwarranted, but nevertheless 
difficult to handle, public relations problems. For this reason 
I believe that this procedure should be discussed with the Com­
mission before any action is ataken. 

We have allowed about 4 weeks to go by since the distribu­
tion of the press release on land burial to be sure that these 
applicants still wanted the sea disposal authorizations they 
have requested. We are now beginning to receive insisteint demands 
for action. It is clear that these people still want to pursue 
their sea disposal operations and we must now decide these cases 
promptly. 

I understand that the need for action on some of these 
amendment requests stems from demands for service by AEC contractors 
as well as AEC licensees. 

I understood at the meeting on May 6 that the Commission 
wanted to take one step at a time in this matter. The land burial 
program has now been well publicized. This memorandum explains 
proposed action with respect to pending amendments to existing 
sea disposal licenses. There still remains the step to be taken 
with respect to existing applications for new sea disposal 
licenses. There are about a half dozen of these applications 
pending. I will recommend a proposed action on these cases in the 
near future. 
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1
- ^^ f l ^^^Wi . -"^BFH^^P 

M* 

■HH>.
: 

MMi 'iBtafBg t o i£&l£fe t& l j f 

fm \t&m Mmte Csw«i*»tott 

: €«f t l £ i * i t» i t * ' :'it--
;
: 

^\igmmmmB 

■ % : 

J i a S I ^ 

".v: 

■
:
s"

;,i
'r" ■'■'•:"■. ■; ',»»*

i
i"-<v

/
i*> '''V* %-^ "■';

:
'
: ,
\ '-

;
' -

:
;
-:"/-><-t-"'::-^^:..fe-irt/'f'•■■•';:■■... ■>•&;■'■ ., \ 

■;..- -% .ft-' , y * S ; ,;: ; . ^ M . , . . . - ^ ^ ■ . \ 
'
 ; ' V '-"■ '■'■■ "' V. ■" '■■"*-

 ; S
V" ' '*' ' ^ '' '."' '■'i.ilf ' \ -

v:--'>V\4-v ' "•'/■ :
' W1A^Ms">-* -'"-■ -: ■'■■■■■■ '■>■ 



-< -

■
:

/ ' - -

" i . 



■ " ■ ■ - • . • ■ • ■ - ■ ■ ■ ; . ■ 

A. &. feuedecke, General Manager 
£. J. Bloeh, Assistant General Manager for Manufacturing 

G. F. Quinn, Director 
Division of Production „ ' • 

LAND BBRIA& SE&VlCES 

F:FPB '̂  '. ' \'.." 

At meeting 1617 on Kay 16, I960, the Commission requested that 
the availability of land burial services for packaged radio­
active wastes be announced by the placing of a Hot ice in the 
Federal Register. The Federal Register Notice to be signed by 
the General Manager is attached. 

During the meeting. Commissioner ffilliams requested a more 
exact definition of packaged low­level waste. The Notice 
restricts the waste to solid substances consisting of or con­
taminated with source, special nuclear or by­product materials. 
Ihe shipment of such waste must be made in accordance with the 
applicable regulations. We are advising the sites to prepare 
a more comprehensive statement of the criteria to include types, activities, 
forms, etc., for the wastes being accepted for burial., 

The acceptance for land burial of radioactive wastes not con* 
tarainated by source, special nuclear or by­product material, 
such as radium, accelerator produced isotopes, has not been 
fully evaluated by the staff. This type of waste does not fall 
within the scope of the attached Federal Register Hotice. The 
AEC has recently accepted from the Army Chemical Center radio­
active wastes, including radium contaniinated waste, for land 
burial. The Army Chemical Center has been disposing of such 
waste.at sea. fee plan to continue furnishing the military land 
burial services for such wastes and we will investigate the need 
for the AEC to consider land burial of similar type waste from 
others* 

Enclosure: ' . . . ■ • . . 
Fed. Reg. Hotice ­ . ­ ' ' « 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

Washington 25, D. C. 

No. C-97 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Wednesday, May 25, 1960) 

Ext. 3446 

CLINCH RIVER SURVEY STARTED BY EIGHT ORGANIZATIONS 

A comprehensive study of the Clinch River downstream 
from the Oak Ridge area has started with eight state and federal 
government groups participating. 

The study will broaden an existing program conducted by 
the Atomic Energy Commission's Oak Ridge National Laboratory which 
has been primarily concerned with health and safety aspects related 
to release of low-level radioactive waste solutions to the river. 
ORNL will continue its current program of surveying and sampling 
to assure that the concentrations of radioactive material in the 
river are below established limits for drinking water. 

The objective of the new joint research program is to 
determine the dispersion and ultimate fate of radioactive materials 
released to the river and to evaluate the detailed physical, chemi­
cal and biological phenomena involved. 

The ecological aspects of the program are designed to 
study the role that river plant and animal life has on the ultimate 
distribution of radioactive materials, and to provide information 
on basic aquatic biology. The study will include a survey of fish. 

The joint program is under the supervision and guidance 
of a steering committee representing the participating organizations. 
Organizations involved in the study are: Atomic Energy Commission, 
Oak Ridge National Laboratory, the U. S. Public Health Service 
and the U. S. Geological Survey under terms of an interagency 
agreement with the AEC; the Tennessee Game and Fish Commission, 

(more) 
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Tennessee State Health Department, Tennessee Stream Pollution 
Control Board and Tennessee Valley Authority. 

Low-level radioactive liquid wastes are released to the 
Clinch River from Oak Ridge National Laboratory at White Oak 
Creek. The waste solutions come from the laboratory's research 
and chemical processing activities and have been processed through 
a waste treatment plant prior to discharge to the creek. Waste 
solutions having a higher radioactive content are stored at the 
laboratory in underground storage tanks, while intermediate 
level waste solutions are discharged to large seepage pits which 
utilize the ion exchange capacity of the soil for removing the 
radioactivity to acceptable limits. Eventual seepage from the 
pits is through White Oak Creek. 

- 30 -

(NOTE TO EDITORS & CORRESPONDENTS: This information is being 
issued simultaneously in Oak Ridge, Tenn. by the Commission's Oak 
Ridge Operations Office.) 
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I5) nuclear corporat ion of america 
isotopes specialties eofnpar>y~-divisior> 

p.o. box 6 8 8 
v ic to r ia 9 - 2 2 7 3 170 wes t providencia 

burbank, Cal i fornia 

May 18, 1960 

Mr. John A. McCone, Chairman 
U. S. Atomic Energy Commission 
Washington 25, D. C. 

Dear Chairman McCone: 

On May 9, 1960 the United States Atomic Energy Commission issued a 
press release entitled "AEC DESIGNATES OAK RIDGE AND IDAHO FALLS 
AS INTERIM LAND BURIAL SITES FOR SOLID, PACKAGED RADIOACTIVE 
WASTES". This was Release No. C-85. Mr. McCone, Isotopes Specialties 
Company, a division of Nuclear Corporation of America, wishes to lodge a 
strong protest against the procedures indicated in this press release. 

The first paragraph states "The Atomic Energy Commission has established 
two interim land burial sites for the disposal of solid, packaged radioactive 
wastes generated by AEG licensees. " The third paragraph states "The sites 
at Oak Ridge and Idaho Falls are Immediately available to licensees for 
disposal of packaged wastes. Wastes must be packaged as required by Inter­
state Commerce Commission regulations." 

We, at Isotopes Specialties Company, are in complete agreement with the 
concept of land disposal of radioactive wastes. However, we are in 
non-agreement with the proposed method of handling this waste. The AEC 
has had, for several years, a number of licensed waste disposal firms 
which have been licensed for sea disposal* These firms are, supposedly, 
completely staffed and equipped to properly and safely handle fee wastes. 
They have a substantial investment in instrumentation, health physics per­
sonnel, adequate packaging facilities, and background of "know-how" in the 
handling of these waste materials. Notwithstanding the aforementioned 
capabilities, the AEC has found It necessary to inspect and police the waste 
handling by these licensees. 

Mr. McCone, in view of the problems that have been associated with the 
sh". or seven licensed waste disposal handlers, can you envision the problems 
which will arise ¥/hen several hundred AEC licensees start shipping radio­
active wastes to Oak Ridge and Idaho Falls? How does the Commission plan 
to police these shipments? 
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h&\ JLhn A. ytfiZo>&t Chiirm^a 
U. C. Atomic Erargy Commission ­&­ May 18, 1̂ 60 

Our own essperlences include the receipt of several shipments of improperly 
packaged waste from AEC Heej^es. As a consequence, we police all ship­
ments* prior to their being dispatched to us. What will Idaho Falls do when 
% shipment of several tons arrives in Idaho and Is not properly packaged 
according to ICC regulations? Will they then return this improperly packaged 
material to the sender, an$ thus send it across the Country once a$ain with 
improper packaging — ca% win they find themselves in the position of having 
to package it properly prior to waste disposal. When the Commission deals 
with waste disposal llcencees, th&y always have the privilege of inspection 
md the threat of license revocation. When dealing with the AEC licensees 
on byproduct materials, these policing functions become greatly diluted, 
Actually, fee requirement for policing becomes greatly increased, whereas 
the ability to perforin this operation is actually diminished. 

We have been Informed that political pressure has been applied to eliminate 
sea disposal of radioactive wastes. We understand that Rhod̂ e island, the ­
Gulf States, Oregon, anq even the Country of Mexico, are strenuously 
objecting, I wonder what the reaction of Hie various States will be when they 
are informed that radioactive waste will be transported across their borders * 
with shipments made by people who are not licensed to act in the packaging 
and transport of Radioactive wastes. 

3n conclusion, Mr. McCone, we strongly protest the mechanics set forth In 
Press Release No. C­85 for the packaging and shipping of radioactive wastes 
to the land burial si.es. We strongly urge that an amendment to this release 
be Issued in which It is stated that all packaging and shipping must be done by 
firms providing licensed commercial waste disposal service. 
Carbon copies of this letter are being sent to Senators Euchel and Eng^l, and 
to Congressmen HbUfleld, Hlestand and H. Allen 8m ith. 
Mr. Me Cone, may we request your early attention and action on our protest 
and r^eojnmendatloas? Please call upon us if you require any further informa­
tion on this protest. . 

, " Very tral/ yours, 
* / j / ; ­ ~ " / ; " .• ' 

■ • * ' ' , Dr. 'Kenneth W. Newman 
1 ' t .. General Manager 

Isotopes Specialties Company 
* Div. of Nuclear Corporation of America 

cc* Senator Thomas Kuchel *,,­ ' i v 

, Senator Clair Engfel ' , j 
Congre^sirmi Chat Hollfield ­ * 
Congressman Edgar W, HlftSiand . 1 
roagr*»ss#i*k& E. £Qen Smith I {' ? 

Arifejkaitflfo 
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UNITED STATES GOVERTJRNT 

Memorandum 
TO 

FROM 

George F. Quina, Director 
Division of Production 
W. S. McCool, Secretary 

/Le^c^de^ St 

DATE: ^9 10, 1960 

SUBJECT: BURIAL OF PACKAGED RADIOACTIVE WASTES 
SYMBOL: SECY:RV!? 

1, At Meeting 1617 on May 6, 19,60, the Commission: 
a. Â &rovsd a public announcement such as that contained 
in Attachment "0" of the April 15, 1960 memorandum to the 
Commissioners, subject: Burial of Packaged Radioactive 
Wastesg asd 
b. Stoted that a similar announcement would be placed in 
the Federal Register but that there would be no waiting 
period for public comment. 

2. The General Manager has directed that you talce the action 
required by the above decision. Please send copies of all pertinent 
correspondence to the Office of the Secretary* 

cc: General Manager 
Deputy General Manager 
Asst. General Manager 
Asst. Gen. Mgs. 
General Counsel 



STANDARD FORM NO. 6 4 

# Office Memorandum • UNITED STATTTS GOVERNMENT 

TO j F i l e DATE: May 9^ X960 

FROM : Richard V. Will i t &\ttf , LOuC\JLc 
Recording Secretary 

SUBJECT: BURIAL OF PACKAGED RADIOACTIVE WASTES 

The attached memorandum dated April 15, 1960, from the General 
Manager to the Commissioners was discussed by the Commission at 
Meeting 1617 on May 6, 1960. The Commission approved the draft 
public announcement contained in Attachment "D" of the memorandum. 

%-liO^c, '-~ A^uh^t @*-<i-^j!^ 
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x UNITED STATES 

ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. C-85 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Monday, May 9, 1960) 

Ext. 3446 

AEC DESIGNATES OAK RIDGE AND IDAHO FALLS AS INTERIM 
LAND BURIAL SITES FOR SOLID, PACKAGED RADIOACTIVE WASTES 

The Atomic Energy Commission has established two interim 
land burial sites for the disposal of solid, packaged radioactive 
wastes generated by AEC licensees. The sites are located at the 
Commission's Oak Ridge National Laboratory grounds, Oak Ridge, 
Tenn., and at the National Reactor Testing Station near Idaho 
Falls, Idaho. 

The two sites have been established pending later desig­
nation of permanent land burial sites to serve various areas of 
the country. 

The sites at Oak Ridge and Idaho Falls are immediately 
available to licensees for disposal of packaged wastes. Wastes 
must be packaged as required by Interstate Commerce Commission 
regulations. Licensees will pay transportation costs. Charges 
for burial will be at a rate of 70 cents per cubic foot with a 
minimum charge of $21 for 30 cubic feet of packaged waste, or 
less. 

The types of radioactive wastes to which the Commission' 
land burial policy applies include broken glassware, paper wipes, 
rags, ashes, animal carcasses, laboratory paraphernalia, etc. 
Highly radioactive liquid wastes resulting from the chemical pro­
cessing of irradiated fuels removed from reactors will continue 
to be stored in the specially designed underground storage tanks 
at the Commission's Idaho Falls, Idaho; Hanford, Wash.; Savannah 
River, S.C., and Oak Ridge, Tenn., sites. 

(more) 
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Details concerning the disposal service available to 
licensees may be obtained by writing to: 

Mr. E. J. Witkowski 
Oak Ridge National Laboratory 
P. 0. Box F 
Oak Ridge, Tenn. 

or 

Controller Branch 
Phillips Petroleum Co. 
P.O. Box 2067 
Idaho Falls, Idaho 

- 30 -
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June 81, 1?60 C0£¥ HO. f.? 

ATOMIC ENERGY COMMISSION 

MEETING MO. 1617 
Friday, May 6f I960, 10:30 a.m., Room 1113­B 

D. C. Offjoe 

Present Also present 
John A. McCone Frank P. Baranowski 
John S. Graham Edward J. Blooh 
John H. Williams William F, Flnan 
Robert E. Wilson Paul G. Hoisted 

Richard L. Kirk 
A. R. Luedecke Joseph A. Lieberman 
Loren K. Olson Robert Lowenstein 

James R. Mason 
W. B. MoCool Courts Oulahan 

Harold L. Price 
George F. Quinn 
Lester R. Rogers 
Ernest B. Tremmel 
Richard V, Willit 

Burial of Packaged Radioactive Wastes (See memorandum to Commis­
sioners on this subject, dated April 15* i960). 

The General Manager stated that in response to the 
Commission*s request the staff had prepared a preliminary report 
on the economics of packaged radioactive waste disposal. The 
Chairman noted AEC has two dedicated sites for waste disposal and 
said he believed the Commission should consider the advisability 
Of disposing of low level radioactive wastes in land burial grounds 
rather than at sea. Mr. Luedecke said the study had revealed that 
in most instances land disposal would be both feasible and less 
expensive than sea disposal. The Oak Ridge and Idaho sites would be 
capable of handling all low level radioactive wastes produced in the 
U.S. until 1965. He said he believed further study should be given 
to the need for establishing additional burial sites at a later 
date, and also to the question of privately operated burial sites. 

Mr. Bloch explained the present study dealt only with low 
level solid wastes which constitute the bulk of waste material from 

<■» 1 « 
J* 
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lioensees. Transportation costs for this type of waste, that 
include such things as contaminated gloves and rags, are nominal 
since It does not require special shielding* Mr, Bioch said he 
believed nearly all licensees east of the Mississippi River should 
be able to ship their waste material to Oak Ridge at costs equal 
to or less than sea disposal. However, highly radioactive wastes 
from plants located near the coast and requiring concrete shielding 
probably could be disposed of more cheaply at sea. 

The estimated cost of land disposal at the two AEC sites la 
seventy cents per cubic foot of properly packaged waste with a 
minimum charge of twenty one dollars for thirty cubic feet or less. 
Mr. Qulnn remarked that the risk of accidental release from the 
burial ground would not be significantly Increased by burying a 
large amount of waste since there is adequate control of the 
burial ground. 

Mr. Williams emphasized the importance of establishing uni­
form, enforceable regulations governing the amount of shielding that 
would be required for various degrees of radioactivity. Mr. Bloch 
pointed out that the wastes would be packaged to meet Interstate 
Commerce Commission regulations for the transportation of radio­
active material. 

In response to a question by the Chairman, Mr. Bloch said 
the information on comparative costs of sea versus land waste dis­
posal is incomplete, and the staff would broaden the depth and scope 
of the study in order to obtain more complete data. 

Mr. McCone inquired whether there would be a danger of 
burled waste material leaching radioactivity into the earth and 
eventually reaching rivers and streams. Mr. Lieberman replied that 
this possibility would be considered in the selection of any site 
for waste disposal and conditions around the site would have to be 
kept under constant surveillance to ensure that no radioactivity 
was escaping. 

- 2 . 
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The General Manager said he recommended the Commission 
approve a draft public announcement on the establishment of Oak 
Ridge and Idaho as interim regional burial sites. (See Attachment 
"D" to the April 15* i960, memorandum for the Commissioners, subject! 
Burial of Packaged Radioactive Wastes.) It was noted the announce­
ment would also be published In the Federal Register in order to 
Inform the interested public. 

The Commissioners discussed the effect of the proposed 
announcement on applications pending for sea disposal licenses and 
requests for amendments to existing sea disposal licenses. Mr. 
Luedecke pointed out the announcement would be sent to all applicants 
with the expectation that those applying for new sea disposal 
licenses would change to the less expensive land disposal. However, 
issuance of the announcement would not be intended to terminate 
existing licenses for sea disposal nor would it be a basis for 
refusing to consider new applications for sea disposal licenses. 
It was noted some shipping lines have undertaken waste disposal as a 
sideline to their regular shipping business and Mr. Finan said 
companies such as these could not be expected to enter into a land 
disposal business because of this announcement. Mr. Olson pointed 
out that If the Commission should issue new licenses for sea 
disposal, it must be prepared for the filing of protests from 
various public and private interests. The Chairman said he hoped the 
announcement would make the economics of land disposal so apparent 
that there would be no further requests for sea disposal licenses. 
However, if this should not prove to be the case, the Commission 
would have to consider ether measures. He said the Commission must 
be careful to avoid an aroused public opinion critical of waste 
disposal practices. 

The Chairman left the meeting at this point. 

3 -



Mr. Graham urged that in studying the establishment of 
additional land waste disposal sites, other AEC property such as 
the Nevada Test Site be considered. He commented on the increased 
demand for land resulting from the nation*s rapid population growth 
and said both the Federal and state governments must be careful to 
limit their acquisition of new land. Mr. Quinn assured Mr, Graham 
that AEC property, Including the Nevada Test Site would be 
considered as possible locations for waste disposal. 

Following this discussion, the Commission; 
Approved a public announcement such as that con­

tained in Attachment "D" of the April 15, I960 
memorandum to the Commissioners, subject: Burial of 
Packaged Radioactive Wastes. 

Noted that a similar announcement would be placed 
in the Federal Register but that there would be no 
waiting period for public comment. 

W. B. McCool 
Secretary 

Approved by the Commission: Meeting 1621, May 18, i960 
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thai, tfeir* ^^.t l^a-tS to %# a R«e4 f or & j p ^ l e r '&*& ot fm£®B3> ^?-t* 



. . . .„ ,. -~:~yw^$}$^y>^»trifiA"X~-''ff-<>*.'-S^ '->*'t*?W$W-Z4''^% "*F* "v-.-'v '•"" 1-.~'^^/'$^T*VKT*$*SFI^^W'^:^X 

?>; 

mm * ft * 

i''Wi 

u-- \ 
ft.';.-

S*J, _ 

* '>* : -I 
"ii\ 

'-}'' 

i j . 

'.-' 1 

rP I 
5 ^ -

'>' ~' 

"A»r. 
V ' ' 

/ 

- -4 



FORM AEC-204 
(8-47) 

DATE: ft t 
I N D E X : Materials-12-Waste Disposal 

TO: 

FROM: 

SUMMARY: AEC U60/57: HEPOHT ON U.S. PARTICIPATION IN INTERNATIONAL CONFERENCE ON 
DISPOSAL OF RADIOACTIVE WASTES* Attached is a brief summary 
report by Joseph Liberman,Division of Reactor Development, 
on U.S. Participation in the Interntional Conference on Dis­
posal of Radioactive Wastes held during November 16-21,1959 
at Monaco. The conference was under the auspices of the Inter­
national Atomic Energy Agency. 

FILED: 
INDEXER: 0&M-6-4^tgs. & Conf. 

REMARKS: date of paper: 3-18-60 

CONFIRMEDTOBE UNCLASSIFIED 
DOENS1 DECLASSIFICATION REVIEW RG.12958 
RV- «rv3 KAPJM *-.3<9-y»DOe/MN.523 

THispAaeoiCir 
U. S . ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 
i* U. 5 . GOVERNMENT PRINTING OFTICE-19SB-362B08 



' # • " i - <• 

V--

imi'rnm' 
w. •& 

MemoTftndum to: " Gene r&l Manage* 

?fc* Commie e^oiiei'e Jmve reque sted th*t % full gMr*tHntt*tlaii b« * 
made to th/m* wtjftSn t«m wt#j# concerning tfie falteitig 
economic itipfcfci «C %m*tmm% ftdfoftcttve­ <wmt® 4isp««tltw 

a.' ASC «*!*§ aiKl jprecnritaMMt ja*pfrMnS &» tit* *ti«p»iuH ' • 
®i mm m»tm iv^m ptimm COWCM *t &&C $m$ fejtiat #iic% " 
pur CUM* *# ABCldO/i4 Hipftw* ttcccnfec* t% MB* :- •„ ■ 

IK doit* to fcoflk JLSC #&*£ primte »**«*»« c£ £ic$cftgb|& 
tmntpartt&aa* »»d fcurying mtA «MCM a*4.SC totfen*J«t ;„■ 
-jfttefe - , - r - • * .

 T ■ ' T -

feftadtag fSriaif U> $#* *ttt$#*tSj and costs of disp,6sal at sea. . 

.cwHaptJaata *«fe ICCi* *f»r* anst loeal ccgiitatieac affecting *" ' 
m* tmmpttm&m «r «*«& *»*t«3e§aft* tor tel*l *t A&c mm* 

4i*pa*4l imm be pwtifaib Isr tart terJul tad otb*ss?wta*i» is th* 
oast fiva ytu*) *»4# *a * » mm «4 UmA m^&mU «**!»*£• «f • 

• . . . ' * " « . ; ' ' «~ ' . * ­ .'* " ^*^«* il­ *« i 

.cm to i H CeumlKtiancr*^ 
v ♦• 



/ 
UNITED STATES 

ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. C-35 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Tuesday, March 8, 1960) 

Ext. 3446 

AEC CONTRACTS FOR STUDY OF PACIFIC WASTE DISPOSAL SITES 

The Atomic Energy Commission has signed a contract with 
Cleveland Pneumatic Industries, Inc., of Cleveland, Ohio, for a 
year-long study of underwater conditions at two established waste 
disposal sites off the California coast. 

The study is in line with the Commission's policy of 
continuing reappraisal of the safety of its waste disposal 
measures. An earlier survey of the two areas, in April, 1957, 
did not disclose any detectable amounts of radioactivity attributa­
ble to waste disposal operations even in the immediate vicinity of 
the older of the two sites. 

The new survey will be carried out by the contractor's 
Advanced Systems Development Division, of El Segundo, California, 
and again will seek to measure the radioactivity, if any, re­
sulting from the disposal of low-level packaged radioactive 
wastes at the two locations. The company will have associated. 
with it in advisory capacity members of the staff of the Scripps 
Institution of Oceanography at La Jolla, California. 

The older of the two waste disposal areas is centered 
at approximately 37 degrees, 39 minutes north latitude, 123 
degrees\ 19 minutes west longitude -- a point in the Pacific 
Ocean about 52 statute miles west of San Francisco. Disposal 
activities have been carried out there since 1946. Approximately 
21,000 concrete-encased steel drums and 300 concrete boxes con­
taining some 14,000 curies.of radioactivity at the time of dis­
posal have been deposited at the site. 

(more) 
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The second site is in the Santa Cruz Basin, the center 
of which is approximately 33 degrees, 39 minutes north latitude 
and 119 degrees, 28 minutes west longitude, a point some 53 
statute miles south of Santa Barbara. Sine 1953, 2,950 drums 
containing 60 curies of radioactivity have been placed at this 
location. 

All disposals of radioactive waste at these sites have 
been made in depths of 1,000 fathoms or greater, or more than a 
mile deep. 

In the new study, the Advanced Systems Development 
Division of Cleveland Pneumatic Industries will conduct two 
oceanographic field surveys at each disposal area at six-month 
intervals. The first cruise is schedule to begin March 8. Esti­
mated total cost of the study is nearly $60,000. 

Samples of marine life will be taken from the ocean 
floor by means of dredging and from the water above the disposal 
sites by midwater trawl operations. Bottom samples will also be 
used for mineral analysis of rock and clay from the sea floor, 
and gravity core samples will be used to measure rates of sedi­
mentation and the possible uptake of radioactive materials by 
the deposits. A "profile" of water samples will be taken from top 
to bottom. 

Water current measurements will include a check of sur­
face currents, dispersion and bottom current velocity and direction. 
Laboratory work will include an analysis for radioactivity of all 
samples of seawater, sediments and marine life. 

A unique feature of the survey will be a photographic 
exploration of a sizable portion of the ocean floor at each site 
in an effort to obtain pictures both of marine life and of the 
condition of drums containing the disposed radioactive material. 
Knowledge of the types of marine life at the sites is important 
in the study of the relation of radioactivity in the waters, if 
any, to the food chain. 

The company will traverse each area by means of the 
survey ship Decatur, a converted minesweeper. Photographic equip­
ment will be. suspended from the vessel to a point about 10 feet 
above the bottom and pictures will be taken every 12 seconds at a 

(more) 
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towing speed of one knot. About 600 pictures are expected to be 
produced during each two-hour lowering of the underwater camera. 

During the survey operations, each of the two sites is 
to be permanently marked by buoys attached to deep water mooring 
apparatus developed by the company. A special feature of the 
apparatus is the anchoring system which includes a pair of imbed-
ment anchors that will be fired by self-contained explosive 
charges into the ocean floor. The mooring system will provide 
fixed reference points for the sites. 

The State of California has been invited by the 
Commission, and has accepted the invitation, to observe the con­
duct of the ocean survey and the subsequent laboratory operations. 

Upon completion of the study, the results will be made 
available to the public. 

- 30 -

(Note to Editors & Correspondents: This information is being re­
leased simultaneously by the Commission's San Francisco Operations 
Office at Oakland, California.) 
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AEC 719/31 

ESTABLISHMENT OF A RADIATION PROCESSED FOODS PROGRAM 

The above paper and any subseqtient material on 
Food Radiation Program see: Materials 12 Food Radiation Program 
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UNITED STATES ^ 
ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D. C 

JAN 29 1960 

Mr. David C. Eberhart, Director V 
Office of the Federal Register 
National Archives & Record Service 
Washington 25, D. C. 
Dear Mr. Eberhart: 
Attached for publication in the Federal Register as a Notice 
are an original and three certified copies of a document 
entitled: ATOMIC ENERGY COMMISSION; 10 CFR Part 20; 
STANDARDS FOR PROTECTION AGAINST RADIATION. 
Please advise the Commission of the filing and publication 
dates of this proposed rule by telephoning Code 119, Exten­
sion 3446 (Clare Miles). 

Publication of the above document at the earliest possible 
date would be appreciated. 

Sincerely yours, 

Attorney 
Office of the General Counsel 

Enclosures: 
Original and 3 Cert. Cys. 

ec: Docket Glerk^(LScR) (v/o attachment) 
Wm. Hughes (3S) (w/ey of attachment) ^ 
W. B. MoCool (G56) (w/cy of attachment) """̂  
Legal Files (w/ey of attachment) 
Madeleine W. Loses (IS) (w/oy of attachment) 
OQC Reading File (w/ey of attachment) 
OGG Chronological File (w/o attachment) 
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ATOMIC ENERGY COMMISSION 

10 Cm PART 20 
STANDARDS FOR PROTECTION AGAINST RADIATION 

The following amendment is designed to prohibit issuances of licensee 
which would authorise the dispose! of radioactive waste materials on privately 
owned site* by persons engaged In eatamarcial radioactive waste disposal activ­
ities. 

Notice is hereby given th«t adoption of the following amendment is under 
consideration. All interested persons who desire to submit written eoaaents 
m& suggestions relating to the following amendment should send them to the 
U. S. Atomic Energy Costalsslon, Washington 25, t>. C , Attention: director, 
Division of licensing end Regulation, within 30 days after publication of 
this notice In Federal Register, 

Section 20.304 is attended by adding the following at the end of the 
section: 

The Coraaiasion will not approve any application for license 
to receive licensed material from other persons for disposal 
on lend not owned by the Federal or State governments.'' 

Dated at Gertnantovn, Maryland, this 28 day of January i360. 

For the Atomic Energy Cesnlssion 

General Manager 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. C-12 FOR IMMEDIATE RELEASE 
Tel. HAzelwood 7-7831 (Thursday, January 28, 1960) 

Ext. 3446 

AEC FORMULATES POLICY FOR LAND DISPOSAL OF RADIOACTIVE 
WASTES; GOVERNMENT-CONTROLLED SITES TO BE 

ESTABLISHED AS NEEDED 

The Atomic Energy Commission has determined that regional 
disposal sites for permanent disposal of low-level packaged radio­
active waste materials shall be established, as needed, on State 
or Federal Government-owned land. 

Placement of the waste materials in Government-owned 
lands, under long-term Government control, will assure adequate 
protection of the public health and safety throughout the period 
of any potential hazard. 

Preliminary to the selection of regional sites, the 
Commission would conduct detailed studies of the geologic, hydro-
logic and topographic factors in connection with any proposed 
site in order to ascertain that a proposed site would retain the 
buried materials without contamination of the environment. Once 
a site is put into use, monitoring procedures will be established 
to insure that the operations are performed in a manner which 
will not endanger the surrounding area. 

The Commission does not contemplate that the ownership 
and control of the sites must necessarily be restricted to the 
Federal Government. As the atomic energy industry grows and the 
need for new sites is established, the Commission anticipates that 
State Governments may wish to assume some responsibility in the 
establishment and control of sites for the benefit of their 
citizens. 

f 

(more) 
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The publicly-owned disposal installations would be 
operated by private contractors or licensees under strict 
Government controls or by the Federal or State Government and 
would be available to all users of radioactive materials. 
Currently a number of Commission licensees are disposing of 
low-level waste material by transfer to commercial sea disposal 
firms operating under Commission license. Such activities would 
be affected by the Commission^ land disposal policy only if con­
venience or economic factors induce disposal firms to use land 
burial facilities in preference to sea disposal sites. 

Land requirements for disposal sites will not be large, 
as evidenced by the fact that over the last 15 years low-level 
solid or packaged wastes at Oak Ridge have been safely handled 
in approximately 60 acres. On the basis of this experience it is 
estimated that all such wastes generated between now and 1980 in 
the 16 states in the Northeast area, for example, could be safely 
disposed of in a 200 to 300 acre site. 

Long-range estimates of the need for waste disposal 
facilities, arising out of the growth of the atomic energy indus­
try, indicate that the establishment of the land disposal facili­
ties will be required from time to time to insure continued maxi­
mum protection of the public health and safety. 

It is expected that the first regional site will be 
needed in the northeastern part of the country where there is a 
relatively heavy and growing concentration of industrial, medical, 
university and other users of radioisotopes. The needs of other 
regions will be met later on as they develop. 

Meanwhile, pending the establishment of permanent sites, 
consideration is being given to the use of interim sites located 
at AEC installations. 

The types of low-level wastes to which the Commission's 
policy applies include broken glassware, paper wipes, rags, ashes, 
animal careasses, laboratory paraphernalia and other similar 
things which can no longer be used in experiments. Low-level 
liquid wastes are treated and disposed of at their points of 
origin under existing Government controls and regulations. High 
level wastes resulting from the chemical processing of irradiated 
fuels removed from reactors will continue to be stored in the 

(more) 
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specially designed underground storage tanks at the Commission's 
Idaho; Hanford, Washington; and Savannah River, South Carolina, 
sites where these fuel elements are processed. 

A pricing schedule for use of the land burial facilities 
is being established by the Commission. When the schedule is 
completed it will be published along with instructions detailing 
the procedures to be followed in disposal of wastes at approved 
sites. 

In connection with the policy announced today, the 
Commission will propose an appropriate amendment of its regulation 
on standards for protection against radiation (Part 20). Under 
the existing Part 20, Commission licensees may dispose of very low 
concentrations of radioactive waste by burial in the soil. Under 
the proposed amendment, licensees could continue this practice for 
their own wastes, but the Commission would not approve an applica­
tion for license to receive waste material from other persons for 
disposal on land not owned by the Federal or State Governments^ 
The proposed amendment will be published in the Federal Register 
in the next few days. Interested persons may submit written com­
ment within 30 days after publication. 

' - 30 -
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Chaitean, iiiMfeery £&eise» 
to the Aff^wHB Energy' Caa 

tfatMnRfcen IS.. B. 6. 

This i* to infowB yea that the Atomic Stnargy CowoieSiCn late 
approved a policy f#owidini| for the eetabtisb&eat on goverap* 
®fent»owaed lend of pec&anent regioa&l disposal sites for 
solid packaged radioactive westee^. ftew AEC lieanaaes end * 
extractors, exeeedi«g, the ilaite established In 10 €?& 20. 
In taking this position the &E>awissio& Is not, «t this ifsje* 
drawing m distinction heisweea the federal and Stats govern'* 
tpntg and sheets that as the industry develops, the st«frf« 
will become &t»re ead wore interested g% providing these 
services for their eitisens. Sewever* in kesnins with tie 
' resftoaslbili'ty for assuriiis. the c©ati©tt*$ protectioa ef the 
health and safety of tite public, it 1« believed these facili­
ties should he provided under lEOVemetent e&nsrahle and eon* 
trol since we have net been able to eatiefeeteriiy 

aspects of such opetetions ̂ coî lucte4 *h prlvetely owned lend. 
The AEC plane to carry out the necessary investigations for 
the selection, of sites vhieh will be suitable for safe opera-' 
tion. In addition* the ASC will establish the 
out without adversely affecting the public health and safety. 
In the interim %««$&&% until ree^ireiasnt a for additional 
facilities are established end. specifie site evaluations -
wade* A£C is considering fh* estahliehiaent of interlea sites, 
located at AiS installations* 
To the *g£$s§ that «#tehlieh»eiit #f additional sites % the 
Federal Government proves necessary, every effort will %* -
loade to ssake use of existing gcvercBKaat-'Owaed land* However* 
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Honorable Herbert S. iasssw »2* 

the primary elect ive i s the continued protection ## the health 
end safety «f the f«hlic m& I t night fee accessary, at seise 
later date, to recas t legislation authorising acouiait ion of . 

pricing structur* to fee adopted by AEC in eotmacUoa with 
sests «ssoci«te4. «fith' i*revi4itig this ejtnttlMt "fen 

private ot­gaaieatiess or* iisSivi^sMile coring the i«t*ri» pt&£s$ 
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NUCLEAR ENERGY INDUSTRIAL WASTES 

The management of radioactive wastes which includes their 
handling, treatment and disposal is a general problem whose thread 
runs through the complete fabric of nuclear energy operations. In 
this regard, the infant nuclear industry is no different than other 
industrial activities in that wastes are evolved in one form or 
another. Indeed, one index of the progress of industry is the effec­
tiveness with which it manages its wastes to minimize their deleter­
ious effects on man and his environment. 

In the peaceful day-to-day application of the benefits of 
nuclear technology, the disposal of radioactive wastes potentially 
represents perhaps the major "non-beneficial" effect on the public 
and its resources. Accordingly, this aspect of nuclear energy 
operations is of direct interest and concern to the public and a 
wide variety of scientific and technical disciplines, including the 
water supply specialist. 

* In collaboration with David C. Costello, Jr., Sanitary Engineer, 
Environmental & Engineering Branch 
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Radioactive wastes in either gaseous, liquid, or solid 
forms are evolved in essentially all operations associated with 
nuclear energy facilities beginning with mining of ore, through 
feed material production, reactor operation, chemical reprocessing 
of reactor fuels and a wide variety of uses of radiation in 
medicine, agriculture and industry. 

Because of the nature and characteristics of the radio­
activity involved, including, in specific instances, long effective 
life, its ability to damage human tissue, and its potential danger 
as an environmental contaminant, the safe handling and final dis­
posal of radioactive wastes are integral and important aspects of 
nuclear operations. This importance is attested to by the efforts 
expended in the atomic energy program to date on this subject. 
More money probably has been spent, and more scientific and tech­
nological effort concentrated on facilities, operations and research 
with regard to this industrial waste, than on any other industrial 
contaminant we have known. At the present time at Atomic Energy 
Commission installations, there is an investment of approximately 
$200,000,000 in facilities for the handling, treatment and disposal 
of the wastes, while the estimated annual operating cost for these 
facilities is approximately $6,000,000. 

It has been said a number of times that the widespread 
peaceful and beneficial application of nuclear technology will de­
pend to a considerable degree on our ability to find practical 
solutions to problems of waste handling and disposal associated 
with nuclear operations. While it reasonably can be argued that 
no industry can be considered a mature segment of our economy un­
less and until it handles and disposes of its wastes in an accep­
table manner, there is sufficient basis for the belief that the 
nuclear energy industry can develop in a rational way without being 
"bottle-necked" by its own wastes. This conviction should not, 
however, carry the implication that specific answers are immediately 
available for all problems in this field. Much research, develop­
ment, pilot plant testing and field evaluation have yet to be done 
before firm engineering conclusions will be possible for all situa­
tions . 

In order to keep the public and others having special 
interest in the treatment and disposal of radioactive wastes in­
formed, public hearings were held last year before the Special 
Subcommittee on Radiation of the Joint Committee on Atomic Energy. 

(more) 
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The record of this hearing has been published"in 5 volumes which 
cover more than 3,000 pages and represents the most comprehensive 
collection of technical information available on this subject, 

that: 
The summary of the results of these hearings concluded 

1. The management or disposal of radioactive wastes is 
not a single problem with a single solution. It 
varies widely, depending on the specific nature, 
concentration and quantity of radioactive materials 
involved, and on the specific environment in which 
it must be considered. 

The wastes can be considered in two classes which, 
- if not sharply delineated, at least do have major 
differences in their nature, volume, hazard, and 
control: they are "low-level"1 and "high-level" 
wastes. "Low-level wastes" have a radioactivity 
concentration in the range of one microcurie per 
gallon. By way of contrast, some "high-level 
wastes" have concentrations of hundreds or thousands 
of curies per gallon — and thus can be more than a 
million times more concentrated than "low-level 
wastes." In terms of volumes of wastes generated, 
billions of gallons of low-level wastes are pro­
duced each year (which are treated and dispersed as 
described below), whereas the volume of high-level 
wastes produced is much more limited. Since the 
beginning of the atomic program, 65 million gallons 
of high-level wastes have accumulated, all contained 
in underground storage tanks. 

2. According to scientific experts who testified during 
the hearings, radioactive waste management and dis­
posal practices have not resulted in any harmful ef­
fect on the public, its environment or its resources, 
Extensive monitoring programs have shown that con­
centrations of radioactivity released to the environ­
ment are well within established permissible limits. 
Detailed monitoring and control must be maintained 
in connection with waste management operations on a 
continuing basis for generations. 

(more) 
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3. Low-level wastes are being dispersed into the air, 
ground and water qnder careful control and management 
with or without treatment as required. The problem 
may be expected to increase as the nuclear-power 
industry increases* in size or if acceptable limits 
of radioactivity in the environment are further re­
duced. 

40 The final disposal of high-level wastes associated 
with the chemical reprocessing of irradiated nuclear 
fuels represents an aspect of the problem that, 
while safely contained for the present and immediate 
future, has not yet been solved in a practical, long-
term engineering sense at the present time. The prac­
tice today is to reduce high-level wates in volume, 
if possible, and to contain or hold them in tanks. 
It was the consensus that tank storage is not an ulti­
mate solution in itself but that temporary (2 - 10 
years) tank storage will be an integral part of any 
ultimate system. Although apparently feasible solu­
tions to the problem of ultimate disposal of high-
level waste are in various stages of development, at 
least several years of pilot plant, prototype, and 
field-scale testing will be required before engineer­
ing practicality can be demonstrated. 

5. It will always be necessary to use the diluting power 
of the environment to some extent in handling low-
level waste. Present dispersal methods have been 
demonstrated to result in concentrations well below 
established permissible limits. The cost of 
"absolutely" processing or containing all these large 
volumes would be prohibitive. Since the release of 
even small amounts of high-level waste would use up 
large amounts qf environment dilution capacity, the 
reservation of this capacity for the low-level waste 
where it is needed becomes another reason (in addition 
to protection of man and other biota) for containing 
the high-level waste., 

6. Suggestions for final disposal of high-level wastes 
include: 

(more) 



a. Conversion to solids by one of several methods, 

b. Storage of solids in selected geological strata 
with major emphasis on salt beds, 

c. Disposal of liquids into geological strata -
either deep wells or salt beds, and 

d. Disposal of liquids or solids into the sea. 

Although a number of possibilities were described 
during the hearings, the conversion to solids and 
storage of these wastes in salt formations seemed 
to be the most favored at this time. The least 
favored was disposal of high-level wastes in the sea. 

Some radioactive wastes have been disposed into the 
sea, but it should be emphasized that these were of 
a low-level, solid, packaged variety. Disposal of 
high-level chemical reprocessing wastes at sea is 
not contemplated by the Commission at this time. 

It was generally agreed that separation of specific 
fission products (such as Strontium-90 and Cesium-
137) only for their industrial utilization wduld not 
affect appreciably the waste disposal problem. 

The long-term responsibilities, particularly those 
associated with the protection of public health, 
safety and natural resources, must be borne by 
agencies of the public at various levels of Government 
but primarily the Federal. However, industry, under 
proper regulations, can and must ultimately assume 
greater responsibilities and initiative in connection 
with actual physical handling and disposal operations. 

International aspects of the problem are important 
considerations, particularly in connection with dis­
posal into the seas and operation of nuclear-
propelled vessels and aircraft. It is essential 
that competent international agencies attack these 
problems at an early date and on a continuing basis. 

(more) 
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11. Initial waste disposal costs, though large in abso­
lute numbers, appear to be a relatively small 
fraction of unit nuclear-power costs and within the . 
realm of economic practicality. It must be empha­
sized that these economic conclusions are, at the 
present time, based on calculation rather than on 
demonstration. There does not appear to be any­
thing inherent in the general waste problem that 
need retard the development of the nuclear-energy 
industry with full protection of the public health 
and" safety if a bold and imaginative, yet realistic, 
research and development program is carried out. 

12. From an environmental health and safety standpoint, 
the types of potential waste-management problems 
which will require continued efforts and super­
vision in the future are as follows: 
a. Controlled releases of low-level wastes under 

careful supervision to protect the environs 
from various nuclear energy operations, 

b. Possible leaching of small fractions of high-
level wastes from underground storage sites, 
and 

c. Accidental, irregular releases from nuclear 
energy operations. 

Based on projections of nuclear power growth in the , 
United States, it has been estimated during the hearings that it 
would be' 20 to 25 years before the national waste storage demand 
for high-level wastes from nuclear power would equal the present 
volume of about 50 million gallons in storage at Hanford, 
Washington. With new chemical processing and waste treatment 
systems, there are reasonable prospects for reduction of these 
volumes. Vigorous efforts should be continued in the research 
program to find a "foolproof" method for fixation of high-level 
wastes .into solids in less than 20 to 25 years. 

The technology for control of low-level wastes appears 
to be sufficiently straightforward so that the contribution of 

(more) 
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radiation exposure from waste­dispersal operations can continue 
to be a small percentage of the total exposure of man from all 
radiation sources. Nonetheless, care should be taken to control 
buildup of contaminants in individual links of the food chain 
from particular environmental concentration factors that might 
prevail. 

The International Commission on Radiological Protection 
has recommended that maximum permissible radiation exposure for 
the population at large from environmental contamination of all 
sources should be about one­third of the average radiation 
exposure from medical sources. Testimony during the Congressional 
hearings indicated that it is not expected that­waste­disposal 
activities alone will use up all of this in the foreseeable 
future. 

It is important to emphasize that the management of 
radioactive wastes, from an environmental and engineering stand­
point particularly, cannot be considered as a single problem with ■ 
a single, optimum solution. The great variation in the character­
istics of the waste from various processes, including half­life, 
chemical state and concentration, physical nature, quantities and 
location of the nuclear facility are all important in assessing 
the significance of the hazard and in establishing design and 
operating criteria for waste handling. 

The major objective of waste management is control over 
the radiation hazards. Obviously, this involves control over the 
mobility in the environment of the waste products themselves, 
This introduces the two basic waste disposal concepts that are 
applicable to the waste problem in its broadest sense. The radio­
active materials may be permanently confined or isolated within 
restricted areas, away from people and their resources. This is 
the concept of "concentrate arid contain." On the other hand, the 
radioactivity may be irreversibly reduced to safe levels by 
dilution in nature. This is the concept of "dilute and disperse," 
For example, with suitable environmental conditions, certain types 
of laboratory liquid wastes at radiation levels of only a few 
times greater than drinking water standards may be disposed of 
under the latter concept. On the other hand, highly active 
liquid wastes from the chemical processing plants must be handled 
under the former philosophy. For all practical purposes, the 

(more ) 
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wastes from chemical processing contain, by far, the greatest 
concentrations and total quantities of radioactivity and consti­
tute the bulk of the long-term technological problem of waste 
disposal. It should be emphasized, however, that the fact that 
wastes containing smaller quantities of radioactivity may be 
amenable to direct dispersal in the environment makes it in­
herently important to carefully control such operations to 
assure that the safe capacity of the environment is' not exceeded. 

Characteristics of gaseous and/or airborne particulate 
wastes vary widely depending upon the nature of the operation 
from which they originate. In gaseous form they may range from 
rare gases, difficult to remove, such as Argon (A^) from air-
cooled reactors, to highly corrosive gases such as hydrogen 
fluoride (HF) from chemical and metallurgical processes. Particu­
late materials (aerosols) may be organic or inorganic and range 
in size from less than 0.05 microns to 20 microns. The smaller 
particles originate from metallurgical fumes caused by oxidation 
or vaporization. The larger particles may be acid mist droplets 
which are low in specific gravity and may remain suspended in air 
or gas streams for longer periods. An outstanding feature of air 
cleaning requirements for many nuclear energy operations results 
from the extremely small permissible concentrations of various 
nuclides in the atmosphere. Often removal efficiencies of the 
order of 99.9 percent or greater for particles less than 1 micron 
in diameter are necessary. These criteria are much more stringent 
than heretofore encountered in industrial hygiene engineering. 
Atmospheric diffusion and dispersion must be quantitatively evalu­
ated so these factors can be utilized in establishing the design 
criteria for air cleaning systems. 

Solid radioactive wastes such as non-usable contaminated 
equipment, non-recoverable scrap, and contaminated trash which 
are produced in all operations do not constitute a serious tech­
nical problem. However, if inadequate provisions are made for 
their proper handling and disposal, they could be a distinct 
nuisance and, under certain circumstances, even a hazard. The 
levels of radioactivity here vary from a few times background to 
quantities requiring substantial shielding or remote handling. 
The engineering of systems for handling and disposal of solid 
wastes has been relatively simple. Burial of such wastes under 
known controlled conditions and, in specific instances, disposal 
at sea have successfully and safely handled the problem. 

(more ) 
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In the United States, established burial grounds for 
solid radioactive wastes exist only at large atomic energy pro­
duction and development sites such as Oak Ridge, Idaho, Hanford, 
Savannah River Plant and Los Alamos. These facilities are in 
isolated areas with detailed geology and hydrology generally 
favorable to burial ground location. Within AEC, the operating 
establishments other than those noted above, c.f. Argonne National 
Laboratory and Knolls Atomic Power Plant, are in relatively small 
areas near densely populated sections with perhaps less, favorable 
geology and hydrology. In these cases, the general procedure is 
not to dispose of wastes on site but to ship to one of the estab­
lished burial grounds for final disposition. 

The radioactive material involved in AEC sea disposal" 
operations off both the Atlantic and Pacific Coasts is of a rela­
tively low or intermediate level. The wastes originate in 
various AEC research and development operations and in research 
laboratories of hospitals, universities, etc., and are packaged 
within concrete in 55-gallon drums or in preformed, reinforced 
concrete boxes before disposal. 

Since 1951 the AEC has disposed of less than 8,000 
curies (at the time of disposal) into the Atlantic Ocean., This 
material has been contained in approximately 23,000 55-gallon 
drums. 

In the Pacific Ocean, disposal operations began in 1946 
and since then approximately 14,000 curies (at the time of dis­
posal) contained in about 21,000 drums and 329 concrete boxes 
have been disposed off San Francisco coast in one area. Also 
since 1953 about 60 curies contained in about 2,950 55-gallon 
drums have been disposed in a second Pacific Ocean area. 

All of these disposals are in depths of water of a 
thousand fathoms or greater. The radioactivity content ranges 
from about one-half a millicurie to 1.5 curies per drum for the 
solid wastes -- with most around one-half curie or less — and 
from one-half millicurie to 1.5 curies per drum for the solidi­
fied liquid wastes at the time of disposal. It is our belief 
that these sea disposal operations are being carried out in a 
manner that is safe and adequate. This belief is based upon: 
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(1) views of experts in the marine sciences and other 
pertinent fields, 

(2) the actual operating experience of the British in 
disposing of greater quantities of radioactive 
material in a more mobile (liquid) state, and 

(3) the preliminary, but direct information obtained 
in both the Atlantic and Pacific Ocean disposal 
areas in actual field studies. 

To further delineate the basis for our belief in the 
safety of the AEC's sea disposal operations, we would cite the 
recent report of the National Academy of Sciences-National 
Research Council (Publication 655, "Radioactive Waste Disposal 
into Atlantic and Gulf Coastal Waters"). The group of marine 
scientists that prepared this report indicated, after careful 
and conservative consideration of the various factors involved, 
that it would be feasible to dispose safely solid, packaged 
wastes of the type previously described at several inshore, 
shallower water locations along the Atlantic and Gulf Coasts. 
This, however, was only a feasibility study and actual disposal 
operations at these sites are not currently planned. 

Liquid radioactive wastes are evolved in all nuclear 
energy operations from laboratory research to full-scale produc­
tion. As previously indicated, it is important to differentiate 
between what we call a "high-volume, low-level" waste; for 
example, the contaminated laundry waste which may contain say a 
few microcuries of radioactivity per gallon and a "low-volume, 
high-level" waste resulting from chemical processing of nuclear 
reactor fuels which may contain up to 1,800 or more curies per 
gallon. Although both of these categories are radioactive wastes 
and both are liquid, the similarity ends right there. The 
engineering problems of handling and disposing of these two 
categories are entirely different. 

During the milling operations of the nuclear fuel cycle, 
liquid effluents are evolved that present potential stream pollu­
tion problems due to the dissolved radium in the effluents. 
Present indications are that the major portion of the radium found 
in the streams is associated with the suspended solids discharge 
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and is amenable to control by available waste treatment methods. 
At the present time the AEC in cooperation with the U.S. Public 
Health Service is engaged in field studies that will result in an 
industrial waste guide for the uranium milling industry. 

Liquid wastes with low concentrations of radioactivity 
originate in laboratory operations where relatively small quanti­
ties of radioactive materials are involved, ore and feed material 
processing, the normal operation of essentially all reactors, and 
also chemical processing plants. These low activity wastes, 
under proper environmental conditions, are susceptible to either 
direct disposal to nature or to disposal following minimum treat­
ment as co-precipitation, ion-exchange, biological systems and 
others. Because of their relatively high volume, total costs for 
treatment may be substantial. Therefore, to the extent that it 
is absolutely safe, use is made of dilution factors that may be 
available in the environment and that can be assessed quantita­
tively. This points up the importance of proper site selection 
and quantitative environmental data for nuclear energy facilities. 

The routine operation of power reactors produces rela­
tively small quantities of low-level wastes. The Shippingport 
Reactor (PWR), as an example, uses recirculated pressurized water 
as reactor coolant. Activity builds up in the coolant due to 
activation of corrosion products, formation of tritium from 
lithium hydroxide used to raise the pH for corrosion control, and 
from possible fission products introduced by fuel ruptures. To 
limit the buildup of these contaminants, the coolant is continu­
ously purified by circulating a portion of it through a bypass 
demineralizer. 

It is significant to note that in the first year of 
plant operation, the total quantity of radioactivity discharged 
(into the Ohio River) was about 0.04 curies of mixed isotopes and 
about 50 curies of tritium. Both of these quantities are much 
less than the permissible discharge for a single month. 

High-activity liquid wastes associated with the chemical 
processing of reactor fuels constitute the bulk of the techno­
logical problem of waste disposal. It should be pointed out 
clearly that these wastes do not come directly from the reactors 
themselves, although under the improbable conditions of reactor 
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malfunction some high-activity waste material may result. In the 
future, such wastes also may be associated with certain types of 
homogeneous reactors to the extent that continuous fuel process­
ing right at the reactor is envisioned. At present (and for the 
immediate future), chemical processing plants are essentially the 
sole source of the wastes. 

Chemical processing of reactor fuels is done to separate 
and recover unfissioned or unburned fuel from the desired product 
and the wastes. At the present time, this means, for the most 
part, separating uranium, plutonium and fission products. 

The quantity of high-level wastes generated depends 
largely upon the chemical and metallurgical characteristics of 
the fuel being processed and the specific nature of the chemical 
process involved. It may range from 0.1 gallons to perhaps 1.5 
gallons per gram of uranium processed. On a total volume basis 
it is estimated that we have to consider waste production rates 
on the order of tens of millions of gallons per year. 

From the viewpoint of the environmentalist, it is per­
haps misleading to apply the term "disposal" to current methods 
of handling highly radioactive liquid wastes. With only minor 
exceptions, these wastes are not "disposed of" but are stored in 
specially designed tanks. Since the effective life of the fission 
products constituting the wastes may be measured in terms of 
hundreds of years, it is apparent that tank storage is not a 
permanent, long-term answer to the disposal problem. The capital 
cost of tank storage varies from about $0.30 to roughly $2.00 per 
gallon capacity. 

Based on various estimates on the growth of our nuclear 
power industry, one can calculate the total cumulative quantity 
of radioactivity to be disposed of in the future. Depending upon 
whose nuclear energy growth estimates are used, the radioactivity 
accumulations range from about 3 billion to 20 billion curies in 
1965 to about 400 billion to 1000 billion in the year 2000. Now, 
when one considers the generally extremely low maximum permissible 
concentrations of radioactivity in air and water, it becomes 
apparent that there is not enough dilution available in nature to 
enable any practical, continuing dispersal of these wastes into 
the environment. The application of the dilute and disperse 
philosophy does not appear to be a very good possibility.-

(more ) 
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A possible exception, but somewhat academic at the 
present time, is disposal at sea. Most proposals for this 
approach envision the utilization of the vast dilution volumes 
in the oceans as the primary basis•of the operation. However, 
from an oceanographic viewpoint, the quantitative assessment of 
dilution, diffusion or transport in large water masses of the 
ocean is rather difficult. Also, the degree of reconCentration 
of radioactivity in marine life and its long-term ecological 
implications is surrounded by considerable uncertainty at present. 
This existing lack of quantitative oceanographic information, 
when added to the substantial problems of handling and transport­
ing highly radioactive materials to possible suitable disposal 
sites and the actual placing of these materials in specific ocean 
depths, lead one to rather negative conclusions regarding the 
disposal of significant quantities of high-level wastes at sea. 

The AEC is carrying out an extensive research and 
development program in the field of waste management. In general, 
the projects may be categorized in terms of the types of wasjtes 
involved. 

A substantial part of present development efforts in 
low-level waste management relate to geophysical and environ­
mental aspects of dispersal operations. These features deserve 
emphasis on two counts. First, from the standpoint of direct 
waste dispersal operations, a quantitative evaluation of the 
specific behavior of the atmosphere, hydrosphere and lithosphere 
at the location involved is imperative if rational engineering 
criteria for waste facilities and their performance are to be 
established. Second, the environmental aspects of the site of 
the nuclear plant as they relate to effluent control, potential 
hazards and plant design should be considered early in site 
selection. 

The use of surface waterways for dispersal of certain 
low-level liquid wastes is actively practiced at a number of AEC 
operated installations in the United States. The utilization of 
available dilution factors in these waterways is predicated upon 
a quantitative determination of specific dilution and/or concen­
tration phenomena. Although certain principles of environmental 
behavior may be generally applicable, it is important to recog" 
nize the variability of the environment and its effect on actual 

(more) 
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quantities of radioactivity that may be dispersed. In addition, 
it is equally important that active programs of control be con­
tinuously maintained to assure that the safe capacity of specific 
environments is not exceeded. 

In general, the operating philosophy that prevails is 
that such environmental dilution factors may be utilized in waste 
dispersal if it can be demonstrated (by studies as indicated 
above) that these practices can be carried out without deleterious 
effect on man or his resources. 

A similar approach applies to the dispersal of low and 
intermediate level radioactive wastes to the ground. Some factors 
that must be evaluated include the chemical (and radionuclide) 
composition of the waste, the adsorption and ion exchange capaci­
ties of the receiving earth materials, the ground water hydrology 
of the area involved, and utilization of these ground water 
resources. There are a number of specific questions which have 
not yet been answered as precisely as one would like in an 
engineering sense. Such phenomena as dilution or diffusion of 
waste streams in moving ground water have not been completely 
described. At AEC installations, the criteria established for 
disposal into the ground are generally based upon empirical data 
obtained from laboratory and field experiments, carried out with 
actual wastes and earth materials involved. In the laboratory 
column, experiments are done with column materials characteristic 
of the soil profile. Liquid wastes are added to determine break­
through of specific nuclides. This information is then extrapolated 
to field operations. 

Development activities directed toward establishment of 
systems for ultimate disposal of high-level wastes are being 
pursued along the following lines: 

With regard to treatment and processing, there has been 
a substantial investigative effort on the fixation of radioactive 
material in chemically inert solid media. The objective is to so 
convert the wastes into a solid, nonleachable material that they 
may be permanently stored, that is, disposed in specific environ­
ments with negligible long-term hazard. Two general schemes for 
accomplishing this objective have been under development at several 
AEC and university laboratories. 

(more) 
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One involves the conversion of the highly radioactive 
liquid wastes to a solid oxide form by heating in some kind of 
liquid-solid contactor. Work on this approach is being done at 
the Idaho Chemical Processing Plant and the AEC National Labora­
tories. 

The other general scheme involves incorporating the 
radioactive material either physically or chemically in clays, 
glasses, or synthesized crystal minerals such as feldspars or 
micas. These two general ideas can fit together in that the 
solid oxide may be used as a starting material in a further 
fixation system, or the oxide material may be put through a 
leaching step to remove the soluble radioactivity, and the leach 
solution can then be fixed in another solid material. 

Enough laboratory work has been done to indicate the 
technical feasibility of several such systems. Engineering 
development is farthest advanced at the Idaho Chemical Processing 
Plant where a fluidized bed technique is being utilized to convert 
the liquid wastes to a solid oxide. At Idaho the construction of 
a 60-gallon per hour prototype development unit is well along and 
the unit will go into "cold" operation in the near future, 
Generally in all of these systems practical solutions to a number 
of important associated problems have yet to be demonstrated on 
an engineering scale. These problems include control of radio­
active aerosols and gases, volatilization of specific fission 
products, and corrosion. 

The possibility of direct disposal of high-level wastes — 
the wastes associated primarily with the chemical processing 
plants — into selected geologic formations has been under active 
consideration for about the past 2\ years. The feasibility, 
practicality and safety of such systems will be demonstrated only 
after extensive laboratory and field experiments which are just 
now being initiated. Engineering and economic analyses are in 
their early stages, but sufficient work has been done to justify 
pursuit of such approaches at least on a limited scale. Of the 
geologic formations proposed for this purpose in the United States, 
which include salt structures, deep synclinal basins, impermeable 
shales and certain deep porous formations, disposal into prepared 
cavities in salt is the most advanced in programming. Field 
investigations with synthetic wastes are presently under way in 

(more ) 
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an unused portion of the Carey Salt Company mine in Hutchinson, 
Kansas. 

At the present time it would appear that one optimum 
solution to the problem of final disposal of highly radioactive 
liquid wastes would include the conversion of the waste into a 
solid, preferably inert, form and the long-term, essentially 
permanent, storage of these solids in a specially selected geo­
logic formation such as a salt bed. As the degree of inertness 
of the solid material is increased, the requirements for the 
geologic formation become less restrictive. Interim tank storage 
would be an integral part of such a system. 

Intimately related to progress in waste management are 
substantial improvements in chemical reprocessing that have led 
to reduced waste volumes, reduction of non-radioactive dissolved 
solids in the wastes and other improvements in certain existing 
processes. This attack on the problem at its source represents 
an important contribution in the waste field. 

Although one has to be very careful to distinguish be­
tween aspiration, reality and speculation in this field, it is 
our own strong feeling that the development program has thus far 
found solutions to some of the waste problems and at least indi­
cated solutions to others. While much research, development, 
pilot-plant testing and field experiment and evaluation have yet 
to be done before firm engineering conclusions will be possible 
for all situations, with proper attention to this phase of the 
nuclear industry, including the* research and development program, 
we believe the industry can develop in a rational way without 
being "ham-strung" by its own wastes. 
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«nd tfefc i«*H8ne* of *h» £k*o»os«d !!»&»$«&& to $0 ISEE faaefc 20 set forth 
in AEC 180/12. 

and subaetjuent ly received, your approval of the 
«»dlficatiots of tbft ««#» telsa»« attacked to AEC 180/12 to <§l$n$s@$& 

to Oak Sidge and td*I*> A S interim Said di sposal sites. & 
the draft letter to the JCAS, Jfl£, «mi CAC, 

Appendix C to AEC 180/12, has also fceea modified. 
16 Is requested tbat you sign the attacked letters to the JCAE, MLC 
and GAC, and proposed aseadoaat to 10 CPR Part 2«, "Standards for 
of the Office of the Genera! Couasei and t!» Mvisioa of 

release will tee: Issued ia accordance yjth standard 

«ft0 
l e t t e r 

20 

mm • *«»* a** 

i 

<5t 



DATE: t * 
I N D E X : MBTERIAL-12-Waste Processing & Disposal 

T O : 

FROM: 

SUMMARY: AEC 61*6/70: STATE OF NEW JERSEY INTEREST IN ATOMIC ENERGY PROGRAMS. Letter 
from Governor Meyner of New Jersey expressing the State of 
New Jersey's interest in the constructive use of nuclear energy 
in New Jersey, Also the state of New Jersey would like to discuss 
the disposal of radiaactive waste off the New Jersey Coast, 

FILED: 
1NDEXER: IRftA-6- Power 

REMARKS: date of paper: 1-13-60 

BY;. </? M,Ml *&>;??« ocwtMrt 
° WIS PAGE ONLY 

U. S. ATOMIC ENERGY COMMISSION 
> CORRESPONDENCE REFERENCE FORM < 

, ^ 
1 ^ 



V $> 

UNITED STATES 
ATOMIC ENERGY COMMISSION 

> WASHINGTON 25, D. C. 

§ 
.A 

®eeeefeer3If l9i?9 

The tttteened mmmsOm t^gardln^ t&* disposal of anariloactlve 
aateriauLa goto ttw Pacific vSft tti* 3olu»tHa MT«r ia fonfeo l̂ed 

f&»* «**££, together vith the J4nn*&cr of t t e Eoaford Uboreitorie*, ­
1» ptmpw&ag, m<xmm&m%twk* ®mmm3M&i (a) «betit*r wMXtimmX . 
studies ehouid be un&eitejteft to anier to asejaitftia tUe effect a 
of tiiese radioactive aatsxlaLa betrvg discharged JU*to toe Pacifici ••' 
(b) i f to, wttet type of studio & and how extenaive ttiey attould lie; ' 
and (c) the beat way fn *ftg«b to release tp t&e public data air^ady 

. ' ' l * * . „ ­ ■ • . ' ­ '­SfCBSED, A. R. iUE&ECHDB _• " ' 

. ­­ '.'•'•*' ' ; , ' ' $®9©£*1 Manager , ■ 

CO; General Manager " ' ' * " ' ­ " ' " * , , _ l ­ . 
*JRt* MeCool ­ w/o enel . , ,• . , : V 

Hollingsworth ­ Cfcron , ' • ­; y.L : : . .* 
<<&? f,­"f; 

- / • 3 , 
,"Cf 

GEN. WGR. GEN. MGR. 

02­3159 % 13­31­59 

.■w * * \ 

! 



IX iBarjKiki • 

Office Memom-ndum. • UNITED S T J I 8 GOVERNMENT 

TO 

FROM 

SUBJECT: 

A. R. Xuedacloe, General Manager DATS* 
(THRU) Frank K. Pittman, Director &^U 

J . ­^vision. of Reactor Development 
Jomjm4$/.- Liebarasaaj, Chief, Enviroxsagnt&l & Sanitary 
En^^eerifig Braaeh, Division of Reactor Developeaent 

DISPERSAL LF RADIOACTIVE MMERJi&S UfK) 3BB PACIFIC 
COLUMBIA RIVES 

DEC 

SXMBOL: RD:IW:BSi:J'AL 

One of tha U. S. papers presented a t the USA. ­ U^SCO Casferane© on 
Disposal of Radioactive Hastes «as e a t i t l e d , "Movement of IteHossetiva 
Effluents in natura l Wat® re a t EMfGrd," by J„ F. Hoas'toed* Jus t 
pr io r t o Use presentat ion of t h i s psapsr* aad because of Urn dogpimtic 
posi t ion ta ten by the Russians against disposal into the sea, tha 
representat ives fro® Ilanford ex^resmd EWW canmr® ("abich I shared) 
in ant ic ipat ion of a poseibl® cgiestioa concerning tbe quanti ty sad 
nature of radioactive mater ia ls enter ing the « a ^ via the &i*afew|ge 
of He&ford reactor coolant in to the Golusrt>i& R4wr. Although they 
indicated they w r e prepared for such a qpsstioa i t did act a r i s e . 

Last Friday (Beeeafeitr 11 , 1959) t M s mm® mxh^mct nao brought up in 
the cours® of a Besting of the Gouts!ttro on Wass­fes Disposal and Dis­
persa l of the National Aca&®â  of Selene®®^ HatioaaL Research Couaeil. 
I l e a n e d on Kmrsday t ha t i t had also b#@B discussed a t a r@e@at 
aeat lag of the Gcwitt®© on G©e@»QgraBtogr aod Fisher ies of t&e ICftS­MRC. 
(Both of toes® CoMittsse® ar* par t of t t a '®S~KRC overal l C^sit te«i 
oa the Biologic Effect® of Atomic Radiation. Tto J t e , 1956, raporto 
of the MAR ocnsi t tees, . copy attached, are present ly being up­dated 
a»d are scheduled for publicat ion i a ear ly J^aa ry^ 1960). 

Heretofore the ®ato^#ct of rad ioac t iv i ty in the Columbia River ha® bees 
discussed p r i a a r H y in conaeetioa with possible ef fec ts on public water 
supplies a t Pasco w& Kenaeviek, ®nd on Colu^sia River f i she r i e s , ©,fe 
J€M hearing® on Indus t r i a l Radioaetivs Waste Disposal^, and in gsnsml^ 
i t has bean aot®d t ha t the concentrations of radioactive n a t e r i a l s l a 
both «e®s haw been wall v i t M a ag<»g"te& maxiaiua p*rs&&®ibX® l e v e l s , 
A quick ©hack of the record of the h@ari.ngs not^d abov® did aot disclose 
any specif ic a»ntion of t o t a l quentlt&»8 of ra&iossetiv® ■mkimrl&Ls^ 
although ®adt nus&ers eas i l y coal& b@ derived fro® OoluaM® Slvwr s t m 
flow w& rad ioac t iv i ty eoacsntrat loa da t a . For exsaople, usln^ 1958 
<amr@m grow be ta eonoaatratioa a t Pasco of 9 1 5 0 ^ ^ / 1 mA a acatdaal 
streasBflw of 100,000 c f s . give® rou#Oy 2^K> curies j@r 4 ^ a t Pasco. 
Sissilax ealculaUoaa, ­feattag in to account t i a e of f lov, ^&Qa^f e t c . 
would esable oae to estlnKte t o t a l qjasetities of radioasti­w ^ t e r i a l ® 
enter ing t t e Colvrt)ia Rivsr estuary^ io©« tta» » a « ft>«v®r, as fa r as 
could b@ aoteraiiKid^ mish <juaatiti@s hum «wt been s ta ted heretofore . 

mailto:h@ari.ngs
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At -.i* »Viday meeting of the NAS-HJC CoMaittee on WD&D, E. M. Parker, 
Maavm êr "f Hairford Laboratories, also noted tha t t h i s subject was 
d i s e a s e d at the Oceanography and Fisher ies Committee meeting a week 
or su e a r l i e r (one of h i s people, R. F . Foster , i s a member of the 
committee). ftr. Parker also gava Bam rae®at est imates of radioactive 
mater ials reaching the mouth of the ColuAla River as follows: 

Isotope Curiea/day 

P 32 20 
C r | l 900 
Safa5 10 
%239 70 
Sr90 < 0^2 

Total ^~— 1000 

These values have been checked by radiometric analysis of r i ve r ssenples 
taken near the south of the r i v e r . 

If om consider® only cur ies , t h i s exceeds the Br i t i sh discharges in to 
the I r i s h Sea. 

In notes tha t he gave me i t i s estimated tha t the concentration of 
radioisotopes in the Columbia River na&r it® mouth ranges from 1$ t o 
3$ of the drinking water MPC. In conversation a f te r the m e t i n g Mr. 
Parker noted tha t in persons being checked in the Eanford wnole-bo&y 
counter detectable leve ls of 2n°5 (presumably frosa f a l l - o u t ) have been 
determined. Substant ial ly higbar (but presumably below s ignif icant 
public heal th l eve l s ) burdens of Za°5 detected in nam individuals 
apparently are related, to t h e i r consumption of oysters (which, concentrate 
the Z®65) from the Columbia River es tuary . I asked Mr. Parker i f a l l 
t h i s did not indicate the need for further or easpas&ed s tudies in the 
Columbia River es tua ry . H® s ta ted t ha t a proposal for such work had 
been submitted i a the p a s t . Since I sm not asms1® of such a proposal 
I assume i t wm s i s^dt ted to IBM. 

Dr. Abel Vblaan, t t e Chaiiwsa of the HAS-HRC Ccwsaittee on WDM) s ta ted 
in the meeting tha t be proposed i a the Committee's report to r e i t e r a t e 
tha t radiosactiw materials! discharged to r ive r s eventually get to the 

j sea i a srouats detsmia&d by tife@ir behavior in the env i roz»n t and t ha t 
I t h e i r subsequent behavior in the maris® environment end t h e i r effect on 
I Farias resource® must be assessed, -without making any specific or 

quant i ta t ive reference to the Coluabia River. I t was indicated t ha t 
there should be l i a i son between h i s committee and the Comit tee on 
Oceanography a»a Fisher ies to assure tha t the statements of both groups 
were cons is ten t . 

Bee«a@® of the past i a t e r a s t shorn* in t h i s subject sad possible public 
relations i a^ l i ca t io t t s , 1 believed you would wish to be informed with 
regard t o t h i s s i tua t ion as soon as poss ib le . 

ee : Prod BtM 
OH&S L&R 
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Frank Ki Pittman, Director December 17, 1959 
TO : Division of Reactor Development DATE: 

Harold L. Pr ice , Director 
Licensing and Regulation 

F R O M : W. B. McCool, S e c r e t a r y 

SUBJECT: COMMISSION DECISION ON AEC 180/12 - PROPOSED POLICY FOR HANDLING 
PACKAGED RADIOACTIVE WASTES 

SYMBOL: SECY:RVW 

1. This will confirm our telephone notification on December 16, 1959, 
that at Meeting 1573 on December 15 the Commission: 

a. Approved the policy that permanent land disposal sites for 
packaged radioactive wastes be established on a regional basis on 
Government-owned land, either Federal or State; 

D* Authorized the General Manager to designate Oak Ridge and 
Idaho as interim disposal sites pending an over-all study of 
requirements for additional regional facilities, and evaluation 
of specific sites to fulfill such requirements; 

c. Noted that recommendations of the staff regarding the 
establishment of such additional sites will be submitted to the 
Commission for approval prior to action leading tc transfer of 
land from other Government agencies or initiation of legislation 
required for acquisition of land together with specific recommenda­
tions regarding whether such operations should be conducted under 
contract with AEC, or through some other arrangement (such as 
leasing to licensees); 

d. Noted that in accordance with past AEC practices when site 
selections were being made, site selection activities will be 
conducted with as little publicity as possible but that appropriate 
and useful public relations activities will be undertaken at the 
time of selection of sites to help assure public acceptance; 

e. Noted that the Managers of Operations and the Division of 
Finance will establish the pricing formula in connection with the 
operation of these burial ground facilities in accordance with 
existing procedures and under the applicable principles of full-
cost recovery; 

f. Approved the issuance for public comment of the proposed 
amendment to Part 20, attached as Appendix "D" to AEC 180/12; 

<V -! / .7. . , ̂ ? V A 0 ^ , .,4 ̂  L ^ ̂  ^ 
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Frank K. Pittman -2- December 17, 1959 
Harold L. Price 

g. Noted that the Joint Committee on Atomic Energy, General 
Advisory Committee and Military Liaison Committee will be advised 
by letter such aa Appendix "C" to AEC 180/12, and the public 
will be informed by a news release such as Appendix "D" to 
AEC 180/12; and 

h. Noted that AEC 180/12 is unclassified; 

2. The General Manager has directed that you take the action necessary 
to comply with this decision. 

3. This will confirm our understanding that your office will prepare 
the letters to the JCAE, GAC, and MLC. Please send the Office of the Secretary 
copies of these letters. 

cc: General Manager 
Deputy General Manager 
Asst. Gen. Mgr. for Ada. 
Asst. Gen. Mgr. for Regulation & Safety 
Asst. Gen. Mgr. for R&ID 
Asst. Gen. Mgr. for Mfg. 
Director, Information Services 
Director, Inspection 
Director, Production 
Director, Military Application 
Congressional Liaison 
Director, Research 

mnUrX mt-mm 
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informal Mtg. 3« AEC l8Q/lg ­ Proposed Policy for Handling Packaged Radioactive 
12­8­59 wastes ' ' " 

J&6 
Mr. Plttman reviewed AEC 180/12 and said that for the 

disposal of wastes associated with laboratory and research 
activities and routine reactor operations it was recommended 
that burial grounds on government land be established. He said 
only government agencies can assure responsible management 
because of the long periods of time the grounds must be monitored 
and maintained, Mr, Ploberg commented that a pricing policy 
which might prevent states from entering this program should be 
avoided. 

Mr, Price pointed out that the Commission's determination 
to prevent the disposal of radioactive wastes except? on government 

land would be formalized by publication of a statement to this 
effect in the Federal Register, 

Mr. McCone said he did not think the Commission could 
defend a position based upon a belief that a private entity could 
not establish as much perpetuity as a state or the Federat 
Government. Mr. Plttman said the requirement for burying wastes 
on government land could be defended in that there must be 
continuing inspection and maintenance, and there would not be 
sufficient incentive for such care on private property, Mr, Olson 
added that the recommended position could be defended because 
of the AEC's need for assurance of the proper discharge of its 
responsibility. 

The Chairman suggested emphasis be placed on contractor y / 

operation of the program in the proposed news release. 
At this point, all members of staff left the meeting except 

Messrs, McCool, Holllngsworth, Burrows, Campbell, Coppedge and 
Starr, 

V* 



w 
■"7> / Mti 

fll 

1573th AEC 
^ e t i n g 
12­15­59­

"BWUUlUiiJ. 

9^ 

2- Zill%llV^ird Pollcy For H f l n d 1 1 ^ p " ^ « * 
The General Manager reviewed a staff proposal that the 

Commission approve a policy establishing permanent land dis­
posal sites for packaged radioactive wastes on a regional 
basis on either Federal or State­owned land. He pointed 
out that the recommendation had been considered by Mr. 
MeCone and Mr. Floberg at an informal meeting on December 8, 
1959.* 

The Commission: 
a. Approved the policy that permanent land 

disposal sites for packaged radioactive wastes 
be established on a regional basis on Government­
owned land, either Federal or State; 

b
­ Authorized the General Manager to designate 

Oak Ridge and Idaho as interim disposal sites 
pending an over­all study of requirements for 
additional regional facilities, and evaluation 
of specific sites to fulfill such requirements; 

c. Noted that recommendations of the staff 
regarding the establishment of such additional 
sites will be submitted to the Commission for 
approval prior to action leading to transfer of 
land from other Government agencies or initia­
tion of legislation required for acquisition of 
land together with specific recommendations 
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regarding whether such operations should be 
conducted under contract with AEC, or through 
some other arrangement (such as leasing to 
licensees); 

d. Noted that in accordance with past AEC 
practices when site selections were being made, 
site selection activities will be conducted with 
as little publicity as possible but that appro­
priate and useful public relations activities 
will be undertaken at the time of selection of 
sites to help assure public acceptance; 

e* Noted that the Managers of Operations and 
the Division of Finance will establish the pricing 
formula in connection with the operation of these 
burial ground facilities in accordance with 
existing procedures and under the applicable 
principles of full-cost recovery; 
f• Approved the issuance for public comment of the 

proposed amendment to Part 20, attached as Appendix "D" 
to AEC 180/12; 

g. Noted that the Joint Committee on Atomic Energy, 
General Advisory Committee and Military Liaison Committee 
will be advised by letter such as Appendix "C" to AEC 
180/12, and the public will be informed by a news release 
such as Appendix "D" to AEC 180/12; and 

h. Noted that AEC 180/12 is unclassified, 
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ATOMIC ENERGY COMMISSION 

PROPOSED POLICY FOR HANDLING PACKAGED 
RADIOACTIVE WASTES 

Report to the General Manager by the Directors of 
""Reactor Development and Licensing and Regulation 

THE PROBLEM 
1. To consider a proposed policy covering land disposition 

of packaged radioactive waste materials evolving from AEC contrac­
tor and licensee operations. 

SUMMARY 
2. Because the quantities of contaminated materials are 

increasing in proportion to the growth of the atomic energy 
industry, a clear-cut policy covering the final disposition of 
packaged radioactive waste materials is urgently required. The 
wastes in question are those associated with laboratory and 
research activities and routine reactor operations. High-level 
liquid wastes resulting from the chemical processing of irradiated 
fuels or bulk low-level liquid wastes are not included. 

3. Existing technology permits the disposal of such wastes on 
land or in the sea in accordance with acceptable standards for 
radiation protection. However, these operations are hindered be­
cause of complex administrative, legal and public relations Issues 
which are inherently involved in such operations. The major 
questions requiring resolution are (1) whether in view of the 
AEC's responsibility to protect the public health and safety 
against radiation hazards, the AEC should limit land disposal of 
radioactive wastes to sites owned by agencies of the Federal or 
State Governments, (2) the selection of such sites, and (3) the 
role of commercial participation in this area. 
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4. Most wastes from AEC operations are handled by land burial 
at AEC sites. Certain installations such as Brookhaven National 
Laboratory and Llvermore Radiation Laboratory, because of their 
location, have disposed of laboratory wastes at sea. In line with 
the present government policy of not competing with industry, 
wastes from licensee operations are not generally accepted by the 
AEC for disposal at AEC facilities. 

5. Nine commercial firms have been licensed to provide 
waste disposal services. Seven of these licenses have been for 
sea disposal while two others are for more restricted activities 
(temporary storage and shipment only). In the past all applications 
for licenses involving land burial have been rejected because of 
specified deficiencies in each particular case (e.g., hydrology 
of proposed site, etc.), although it also has been noted that 
applicants had not demonstrated an ability to guarantee maintenance 
and control of the burial sites for the extended period of time 
essential to public safety, 

6. Land disposal, except in certain situations, appears to 
have definite advantages over sea disposal. The establishment 
of regional burial grounds for packaged wastes will provide a 
critically needed service. Because of the inability of entities 
other than government agencies to assure competent and responsible 
management of burial sites for the long periods of time over which 
the potential radioactivity hazard might extend, such operations 
should be permitted only on government-owned land. While the long-
term position restricting such burial grounds to government-owned 
land should be clearly stated, it is not necessary to restrict 
this to land owned by the Federal Government. New York already 
has expressed some interest in establishing such a site and as the 
industry grows the interest of the States in performing this service 
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for their citizens can be expected to increase. Under present 
law the AEC could license a State to dispose of the materials on 
State-owned land. On an interim basis, use of burial ground 
facilities at Oak Ridge National Laboratory and Idaho Operations 
Office as regional installations is recommended. 

STAFF JUDGMENTS 
7. The Divisions of Biology and Medicine, Finance, Production, 

Information Services and the Office of General Counsel concur in 
the recommendation of this paper. 

CONCLUSIONS 
8. Both sea and land disposal of packaged wastes are safe 

and technically feasible and the use of either method should not 
be precluded where is has advantages over the other, 

9. The ultimate responsibility for disposition of radio­
active waste materials, whether on land or at sea, should be retained 
by the AEC because of inherent long-term implications. 

10. Land disposal of radioactive wastes has advantages in many 
situations and steps should be initiated now for the selection and 
establishment of regional burial grounds. Because of the inability 
of entities other than Government agencies to assure competent 
and responsible management of burial sites over the long periods of 
time over which the potential radioactivity hazard might extend, 
such operations should be permitted only on government-owned land. 
States may become interested in providing such services for their 
own citizens as the Industry grows. Temporary sites at Oak 
Ridge and NRTS should be formally established now. These sites 
can handle these wastes for a period of two to three years without 
overloading the sites. During this time surveys for additional 
sites must be conducted and arrangements made for the acquisition 
or transfer of land. 
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11. Sea disposal likewise has definite advantages in certain 
situations, but the "ultimate" Government responsibility for these 
waste materials does not require Government responsibility for 
physical operations in the same sense as with burial on land. 
Licensees could continue these operations with the Government 
exercising its regulatory responsibility through designation of 
areas in which material could be discharged, controlling the 
packaging of discharged material and providing adequate monitoring 
of these activities, 

RECOMMENDATION 
12. The General Manager recommends that the Atomic Energy 

Commission: 
a* Approve the policy that permanent land disposal sites 

for packaged radioactive wastes be established on a 
regional basis on Government-owned land, either Federal 
or State. 

b. Authorize the General Manager to designate Oak 
Ridge and Idaho as interim disposal sites pending an 
over-all study of requirements for additional regional 
facilities, and evaluation of specific sites to fulfill 
such requirements. 

c. Note that recommendations of the staff regarding 
the establishment of such additional sites will be sub­
mitted to the Commission for approval prior to action 
leading to transfer of land from other Government agencies 
or initiation of legislation required for acquisition of 
land together with specific recommendations regarding 
whether such operations should be conducted under contract * 
with AEC, or through some other arrangement (such as 
leasing to licensees). 

d. Note that in accordance with past AEC practices when 
site selections were being made, site selection activities 
will be conducted with as little publicity,as possible 
but that appropriate and useful public relations activities 
will be undertaken at the time of selection of sites to 
help assure public acceptance. 

e. Note that the Managers of Operations and the Division 
of Finance will establish the pricing formula in connection 
with the operation of these burial ground facilities in 
accordance with existing procedures and under the applicable 
principles of full-cost recovery. 

f• Approve the issuance for public comment of the 
attached proposed amendment to part 20j 
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g. Note that the Joint Committee on Atomic Energy, 
General Advisory Committee and Military Liaison Committee 
will be advised by letter such as Appendix "C", and the 
public will be informed by a news release such as Appendix 

h. Note that this paper is unclassified. 

LIST OF ENCLOSURES 
Page 

APPENDIX "A" - Background and Discussion 6 
APPENDIX "B" - Criteria for Selection and Operation of a 

Regional .Waste-Burial Facility 14 
APPENDIX "C" - Draft letter to the JCAE, GAC and MLC....... 19 
APPENDIX "D" - New Release 21 
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APPENDIX "A" 

BACKGROUND 

1. The need for waste disposal services for packaged radio­
active wastes from AEC contractor and licensee operations is 
increasing. Quantities of contaminated materials that must be 
safely disposed of are increasing in proportion to the growth 
of the atomic energy industry. This is true not only for AEC 
operations, but also for the increasing amounts of radioactive 
waste materials that must be discarded by licensees — especially 
from the growing reactor and isotope programs. 

2. The low-level radioaotive waste materials associated 
with laboratory and research activities and routine reactor 
operation are the ones with which this paper is concerned. They 
now include such things as broken glassware, paper wipes, rags, 
non-usable equipment, ashes, animal carcasses, laboratory 
paraphernalia from experiments and, in the future, are expected 
to include such things as fuel rod end pieces, ion exchange resins 
and other similarly contaminated materials associated with reactor 
operations. Not included as a consideration here are low-level 
liquid wastes which cannot be solidified and packaged. These are 
treated and disposed of at their points of origii> under existing 
controls and regulations. Highly radioactive fission product 
wastes resulting from chemical reprocessing of irradiated fuels, 
which are presently evolved only at AEC installations and which are 
stored at the AEC sites where they are produced, are likewise not 
included in the category of waste materials under consideration. 
Nationwide, the total quantities of solid or packaged waste 
materials requiring off-site disposal is estimated to be of the 
order of 150,000 cubic feet per year at the present time. 
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3. The larger AEC operations have made provision for waste 
disposal on site. These sites are Hanford, LASL, SRP, NRTS, and 
Oak Ridge, In general, these locations are isolated from populous 
areas, NRTS and Oak Ridge also receive and dispose of wastes from 
other AEC contractors. Other laboratories, such as Brookhaven and 
NRDL, because of their location, have disposed of their wastes at 
sea. Certain AEC installations such as KAPL, ANL, Mound Laboratory, 
etc., with site limitations, have shipped wastes to Oak Ridge. 

4. The disposal of radioactive waste materials from AEC 
licensee operations is governed by AEC regulations. Applications 
for licenses to engage in commercial radioactive waste disposal on 
privately-owned land have been received. The applications have 
been denied basically because of the inability of applicants to 
assume long-term maintenance and control of the burial site. The 
attached proposed amendment would prohibit the Commission from 
approving any application for license to receive radioactive 
material for disposal on privately-owned land. 

5. In line with the present Government policy regarding 
competition with industry, waste materials generated outside of 
AEC operations are not generally accepted by the AEC for disposal. 
(Oak Ridge, however, does receive material from a restricted 
number of licensees under special arrangements.) Based on this 
policy, nine licenses have been issued to commercial firms to 
provide waste disposal services. Seven of the above licenses 
have been for sea disposal (with operations conducted in 
accordance with standards set forth in NBS Handbook 58), while the 
other two are for more restricted activities preparatory to final 
disposal (i.e., temporary storage and shipment only). 
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DISCUSSION 

6. Technically, the considerations are relatively straight­
forward for establishing either land burial sites or sea disposal 
sites and are similar for both. These have to do with selecting a 
site which is suited to receive the radioactive materials without 
adversely affecting the public health, safety and welfare, and with 
due consideration to the economic factors involved. Criteria for 
selecting and operating a land burial facility are set forth in 
Appendix "B". Site factors such as geology, surface and ground 
water hydrology, and meteorology, etc., would require detailed 
investigation and would dictate the choice of site, whether on 
land or at sea. 

7. The technical feasibility of carrying out land burial 
and sea disposal operations in a safe and adequate manner has been 
demonstrated and selection of either method should be based 
primarily on economics. Land economics is affected by the 
geographical distribution of waste producers and regional burial 
areas will be required, over the long term, as the needs for such 
facilities develop in different areas. 

8. Radioactive waste from the Atomic Energy Commission's own 
operations is largely handled by land disposal. That a decision 
on such handling of commercially generated wastes eventually would 
be required, has long been recognized. Criteria for conducting 
such operations have been developed (Appendix "B") and development 
programs to improve ways and means of handling, concentrating or 
diluting and packaging wastes have been a continuing and rapidly 
expanding part of the AEC program. 
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9. With the major consideration being protection of the 
public health and safety, however, there has been a continuing 
concern as to how the AEC can assure protection of the public 
health and safety under conditions involving commercial ownership 
and operation of land burial sites. Some of the materials will be 
radioactive for hundreds of years — muoh longer than the life of 
individuals (licensees) or of most companies and corporations. The 
question of how private concerns can demonstrate satisfactorily 
their ability to discharge this responsibility has not been 
answered satisfactorily. The need for long-terra precautions 
related to the health and safety aspects of burial ground operations 
make it essential for the Government to limit the extent of 
commercial participation in such activities to a relatively short 
term, either as contractor or lessee to the Government. 

10. Even if this were not so, practical considerations bring 
one to the same conclusion. If licenses for commercial disposers 
were to be granted on an "open market" basis, the AEC would be 
confronted with either an arbitrary restriction on the number of 
licenses granted, the possibility of an excessive number of burial 
grounds and/or a poor distribution of waste burial facilities and 
a significantly larger task of monitoring these facilities over an 
indefinite, but long-term, in the future. If storage or burial 
of substantial quantities at the point of origin of these wastes 
were permitted, i.e., on licensee sites, the increasing number of 
sources of such wastes would result in an even larger number of 
widely scattered sources of potential environmental contamination, 
each of which would have to be monitored, inspected and otherwise 
closely administered and each of which also would involve with­
drawal of land from potential uses over long periods of time. Any 
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short-term advantages of convenience and of lower initial costs to 
the Government would be more than offset by the more extensive 
environmental and administrative problems created in exercising the 
health and safety responsibility, 

11. Thus, the problems of long-term responsibility for 
protection of the public health and safety where land burial is 
used, seem best solved by making such disposal possible only on 
Federal or State Government-owned land. Present estimates indicate 
that approximately 200-300 acres would adequately service a region 
like the 16 northeastern states, at least until 1980. This 
estimate is based on quantitative data obtained from land burial 
operations at ORNL. The area required for the burial of wastes 
originating outside of Oak Ridge is approximately 2-1/2 acres 
per year. Because of the economics of packaging, handling and 
transportation, it appears most desirable to establish a limited 
number (5 to 10) of such regional burial sites. 

12. In taking the position that burial grounds should be on 
Government-owned and controlled land, it is not necessary or 
desirable at this time to limit this to land owned by the Federal 
Government. As noted above, New York State already has expressed 
some interest in such a site. As the atomic energy industry grows, 
state-owned and controlled burial grounds may prove to be a 
desirable long-range plan. Public announcements of any policy 
decision should make this clear and, as additional sites are 
needed, the staff should work with the appropriate state 
representatives with the expectation that interest of the states 
in participating in performing this service for their citizens will 
increase. To the extent that operation of such sites by AEC might 
be required, the extent of Government competition with industry may 
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be tempered by the method of operation finally selected. This 
might be by direct Government operation, and AEC contract with a 
selected operator or by leasing the burial site to an acceptable 
licensee under controlled conditions (similar to lease arrangements 
for commercial enterprises in the National Parks). 

13. The selection and establishment of such sites will 
require time and need not be done except as the quantities of waste 
being generated make it necessary. Of immediate concern are the 
16 northeastern states in which there are presently 2512 licensees 
and this number is growing at a fast rate (20$ more as of July 31, 
1959 than on May 31* 1958). The State of New York has recognized 
this need, has indicated a willingness to cooperate with the 
Commission in establishing such a site (AEC 646/64), and has even 
suggested certain salt deposit areas within its borders for 
consideration. 

14. It is therefore, proposed that a policy be adopted 
authorizing the conduct of commercial land waste disposal 
activities. For the immediate future, the Idaho and Oak Ridge 
areas could be designated as interim sites and those offices 
authorized to accept such wastes from licensees for burial, 
Existing ICC and CAB regulations concerning shipments of such 
radioactive wastes are adequate to cover the material while in 
transit. 

15. Meanwhile, investigations should be undertaken to select 
a burial site to serve the Northeast, As conditions warrant, 
additional site selection reviews would be undertaken for other 
parts of the country. To the extent it becomes necessary for AEC 
to establish such sites on Federal property, every effort would be 
made to locate suitable regional burial ground facilities on land 
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presently owned by the Government. Procurement of private land 
will be considered only in the event no suitable Government-owned 
land can be made available. Any action to acquire such land would 
be submitted to the Commission for advance approval of either (a) 
action to designate other AEC sites as regional land burial grounds; 
or (b) action to obtain the transfer of land from another Government 
agency; or (c) initiation of a request for legislation to permit 
acquisition of private lands in the event no suitable Government-
owned land is found to serve an area requiring such a site. 

16. It should be emphasized that in recommending the establish­
ment of regional burial grounds, the staff does not propose or 
contemplate that these burial grounds would operate as a 
substitute for sea disposal. The safety of sea disposal operations 
is supported by the advice of experts in the marine sciences and 
borne out by the actual results of sea disposal operations carried 
out up to the present time both here and abroad. The conditions 
and limitations which have been observed by the Commission in its 
own disposal operations and which have been imposed on licensees 
assure that these ocean disposal activities are without hazard, 
Since, except for specific situations, burial on land is more 
economical and more convenient it can be expected that land burial 
generally would be used rather than sea disposal. 

17. If this policy is approved, it will be necessary to 
establish price schedules for use by Oak Ridge and Idaho for the 
immediate future. This can be accomplished by the Division of 
Finance and the Managers of Operations involved, under existing 
procedures regarding application of full-cost recovery principles. 
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18. For the longer term, and particularly where sites not 
used by AEC for other operations may become involved, consideration 
will be given both to contract operation or to leasing the site to 
a qualified licensee for operation, with AEC control accomplished 
either through regulation or through lease provisions. (For 
example, the National Parks Service maintains price-controls over 
some commercial establishments in the National Parks through its 
leasing arrangements.) 
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CRITERIA FOR SELECTION AND OPERATION OF A REGIONAL 
WASTE-BURIAL FACILITY 

I. Purpose and Scope. 
A. It is the purpose of the facility to provide space and 

services for the shallow burial of certain types of radioactive 
waste as follows: 

1. Low-level solids consisting of such things as 
contaminated rags, laboratory equipment, animal 
carcasses, etc., where packaging but not biological 
shielding is required. 

2. For low-level liquids, such as result from use 
of isotopes in medicine, research, industrial process 
control, etc., where packaging but not biological 
shielding is required, (It is not contemplated that 
bulk liquids will be handled in this facility.) 

3. For intermediate-level solids, such as contaminated 
ion exchange resins, evaporator concentrates, end 
pieces of fuel rods, irradiated test materials, etc., 
where both packaging and biological shielding are 
required. 
B. The containment of activity within the burial site 

is to depend primarily on the natural environment and generally 
not on manufactured containers, 

C. It will be necessary to select a natural environment 
and provide site operation such that existing standards for 
protection against radiation will be met. 

IX. Mechanisms by which Radioactivity Might Migrate Off-Site. 
A. Natural mechanisms 

1. Subsurface flow of water with activity in solution 
and/or (rarely) suspension. Transport by subsurface flow 
of water may be totally or partially counterbalanced 
by sorption systems such as ion exchange on earth 
materials through which the water is moving. 

2. Overland flow of water with activity in solution 
and/or suspension. Transport by surface water may be 
totally or partially counterbalanced by sorption 
systems such as ion exchange on earth materials over 
which the water is moving, 

3. Transport and diffusion in the atmosphere. Such 
transport will depend on nature of waste materials and 
their handling and packaging. Generally speaking, 
atmospheric transport can be kept as low as is necessary 
by proper packaging and handling. 

- 14 - Appendix "B" 

-WFi€iAtiJ§E-©Nfc¥--' 



%gMSfflrffl&-dk!2&-

OFFICIALJISB-eNLY 

4. Assimilation in natural life processes of animals 
and plants. This would be controlled to the maximum 
extent possible by operational practices. 

5. Molecular diffusivity of activity. This probably 
is negligible because rate of movement is extremely slow. 
B. Artificial mechanisms 

1, Operational accidents - activity attached to 
operating personnel and equipment moving in and out of 
containment area. 

2. Fire and/or explosions. 

Til. Criteria for Site Selection. 
(Note: The following criteria are intended to apply to a 

humid climate, in particular to the northeastern part of the U.S., 
where, at the present time, the need is greatest for a regional 
burial facility. They would have to be modified in order to apply 
to other climatic or physiographic regions. For example, in the 
arid southwest, the hydrologic criteria would have to take into 
account interior drainage, very low water tables, etc. In 
addition, the criteria are not intended to apply to abandoned 
coal mines, caves, and similar structures which generally are 
not usable for this purpose because of adverse drainage, diffi­
culty of access, or other conditions. Salt mines, however, are a 
special case and each such possibility should be considered on 
its merits.) 

A. Geologic environment 
1, Bedrock should be predominantly shaly, the 

thicker the better and the softer the better. 
2, Unconsolidated overburden should be clay, or clay-

rich material, preferably at least 20 feet thick. 
Weathered shale bedrock may be considered as part of 
the over-burden if it can be excavated with power shovel 
or other similar equipment. 
B. Hydrologic environment 

1. Ground Water 
a. It is desirable to locate the site in an area 

where potable ground water is not available or is 
scarce. 

b. Ground water at the site preferably should be 
hydraulically isolated from ground water in 
surrounding terrane, i.e., ground water should drain 
into a nearby stream or streams before moving off-site. 
Other locations might be acceptable if ground water 
motion is slow enough to preclude the contamination 
of off-site well supplies. 

c. The seasonal minimum depth to the water table 
at the site should be about 10 feet below land surface. 
It is recognized *-,hat a clay-rioh overburden often 
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goes with a high water table. However, it may be 
possible to get both clay overburden and reasonably 
low water table under favorable topographic conditions, 
i.e., where site is drained by nearby streams flowing 
20 or more feet below average land surface elevation 
of the site. (Note: A shallow water table, while 
undesirable from an operational point of view would 
not in itself rule out a site from consideration. 
However, the water table should never be so shallow 
as to cause swamp conditions, or to be within reach 
of shallow-rooted vegetation .) 
2. Surface Water 

a. There should be few, if any, on-site places where 
surface drainage could accumulate. If such places 
exist, they should not be used for burial. 

b. Streams draining the site should not be inten­
sively used for water supplies, stock watering, 
swimming, fishing, etc., within a reasonable distance 
from the burial ground. The intent in site selection 
is to choose a site such that off-site leakage of 
radioactivity shall not exceed specified health and 
safety limits; however, success of a given site in 
providing the necessary confinement is a thing that 
may be reasonably expected but which cannot be cate­
gorically guaranteed in advance of actual use. Hence, 
if downstream water utilization is low, an additional 
safety factor is provided. 

C. Topography 
1. Most of the area should be relatively flat or 

gently rolling. 
2. Erosion and/or gullying should be negligible 

or controllable, 
D. Accessibility 

1. Site should be reasonably accessible by rail and 
motor transport and, if possible, by water transport. 
E. Population density 

1. Low population densities, especially in downstream 
and downwind directions are desirable. 
F. Climate 

1. For year round accessibility and ease of operation, 
mild climate and moderate rainfall are preferred. 
G. Property value 

1. Land of marginal or low value i s prefer red . 

2 , S i te should be so located or su f f i c i en t ly large 
to prevent i t s depressing the value of per iphera l 
privately-owned land, 

- 16 - Appendix "B" 

-®FFi€iAttBE-@f«*-



o OAt-ei E~dk o 

OFE ICJAL-JUSE^ONLY 

IV. 

H. Area 
1. It Is estimated that a minimum of about 150 

acres is required for 20 years operation, with provision 
for expansion as necessary. In the event the site is 
surrounded by private land, a buffer zone may be required. 

Site Operation 
A. Physical Requirements 

1. The provision of one building equipped with facilities 
for an office for record keeping, locker room and perhaps 
maintenance of mechanical equipment appears almost 
mandatory. A second structure for temporary storage 
of wastes prior to burial may be desirable. 

2. A concrete unloading platform accessible to rail 
transportation may be desirable for receiving waste 
containers. Equipment should be available for platform 
and vehicle decontamination. 

3. The burial ground site should be enclosed by 
appropriate anti-personnel, anti-animal fencing. 

4. Adequate signs warning of the presence of radioactive 
materials should be posted at conspicuous locations. 
B. Mechanical Requirements 

1. Equipment typical of sanitary landfill operations 
appear to be required; the exact type and extent of 
equipment would be determined by site conditions. 

a. A caterpillar bulldozer, dragline or similar 
equipment, a 2-1/2 ton truck, and a fork lift 
appear essential for initial operation. 

b, A crane may be required for unloading large 
rail (or barge) shipments. (Thismay be rented 
as the need arises). 

C. Burial Methods 
1. The entire burial procedure could follow generally 

accepted sanitary landfill practice. This includes 
trenching, backfilling, etc. 

2. Trench or excavation details (length, depth, 
etc,) would vary with site characteristics. The type 
of waste and radiation level would generally determine 
the depth of cover. 

3. Some consideration may be given to waste segre­
gation, i.e., one area for low-level beta-gamma wastes, 
another for alpha wastes. The provision of a separate 
area for reclaiming items after suitable periods of decay 
time may be desirable. 
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4. For erosion control, it may be desirable to sod or 
plant other shallow rooted vegetation on all filled 
trenches after natural subsidence of the backfilled area. 
D. Packaging Requirements 

1. Packaging for transport should conform with 
applicable federal or state regulations governing ship­
ment of radioactive substances interstate and/or 
intrastate. 

2. Materials should be shipped in disposable 
containers. Special arrangements may be made for use of 
returnable containers or shields where circumstances 
warrant. 
E, Monitwiag Procedures 

1. The entire operation would be conducted in 
accordance with AEC and applicable State health and 
safety regulations. 

2. Radiation survey instruments and personnel 
monitoring equipment will be required to insure safe 
operation of the facility. The equipment should be 
kept in good repair. Standby equipment may be required. 

3. Protective clothing and other radiation safety 
devices should be available as required. 

4. An area monitoring program, including peripheral 
wells for detection of potential ground water contamina­
tion, and periodic sampling of the surrounding streams, 
soil,, vegetation, etc. shall be reouired. The extent 
of monitoring requirements will vary from site to site 
and will depend on site characteristics and location, 
Both program and data should be examined critically 
from time to time - possibly by an independent advisory 
committee. 

5. Each waste shipment should be accompanied by a 
detailed packing list which would describe the type, 
estimated amount and activity of material being shipped,. 
volume, weight, method of packing, and unshielded 
radiation reading. 

6. Accurate records of all items buried should be 
maintained. Establishment of a permanent grid system 
to provide a record of specific burial location for 
disposed materials may be helpful. 
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DRAFT LETTER TO JOINT COMMITTEE ON ATOMIC ENERGY, 
GENERAL ADVISORY COMTTEJii AND" MILITARY LIAISON COMMITTEE 

1. This is to inform you that the Atomic Energy Commission 
has approved a policy providing for the establishment on governments 
ownfed land of permanent regional disposal sites for solid packaged 
radioactive wastes from AEC licensed isotope users and from AEC 
contractors exceeding the limits established in 10 CFR 20. In 
taking this position the Commission is not, at this time, drawing 
a distinction between the Federal and State governments and expects 
that as the industry develops, the states will become more and more 
interested in providing these services for its citizens. However, 
in Iceeptog with its responsibility for assuring the continued 
protection of the health and safety of the public, it is believed 
these facilities should be provided under government ownership 

control since we havejiot been able to satisfactorily answer 
man/- questions regarding the responsibility for long-term aspects 

3uch operations conducted on privately owned land. 

2. The AEC plans to carry out the necessary investigations 
for the selection of sites which will be suitable for safe 
operation. In addition the AEC, will establish the necessary 
monLtoring procedures to assure that operations are carried out 
without adversely affecting the public health and safety. 

3. In the interim period, until requirements for additional \ 
facilities are established and specific site evaluations made, AEC / 
plajis to utilize the existing burial facilities at ORNL and at J 

Idafio to fulfill present needs. 
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4. To the extent that establishment of additional sites by 
the| Federal Government proves necessary, every effort will be made 
to make use of existing government-owned land. However, the 
primary objective is the continued protection of the health and 
safety of the public and it might be necessary, at some later 
date, to request legislation authorizing acquisition of private 
lard where suitable government-owned land does not exist or cannot 
be made available. 

5. The*pricing structure to be adopted by AEC in connection 
witjh recovering costs associated with providing this service to 
private organizations or individuals during the interim period 
wia[l be in accordance with existing policies of full cost recovery. 

6. A copy of the announcement to the public is enclosed. 

7. In connection with the policy, the Commission is proposing 
an appropriate amendment of its regulations on standards for 
protection against radiation (Part 20). Under the existing Part 
20, Commission licensees may dispose of very low ccncentrations of 

radioactive waste by burial in the soil. Under the proposed 
amendment, licensees could continue this practice for their own 
wastes, but the Commission would not approve an application for 
licjense to receive waste material from other persons for disposal 
on land not* owned by the Federal or State governments. The 
proposed amendment will be published in the Federal Register on 

Interested persons may submit written 
conment within 30 days after that date. 
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it n " APPENDIX "D 

NEWS RELEASE 

AEC FORMULATES POLICY FOR LAND DISPOSAL OF RADIOACTIVE 
WASTES} GOVERNMENT-CONTROLLED SITES TO BE 

ESTABLISHED AS NEEDED 

1. The Atomic Energy Commission has determined that 
regional disposal sites for permanent disposal of low-level 
packaged radioactive waste materials shall be established, as 
needed, on state or Federal Government-owned land. 

2. Placement of the waste materials in Government-owned lands, 
undejr long-term Government control, will assure adequate protec­
tion of the public health and safety throughout the period of any 
potential hazard. 

3. Preliminary to the selection of regional sites, the 
Commission would conduct detailed studies of the geologic, 
hydrologic and topographic factors in connection with any pro­
posed site in order to ascertain that a proposed site would retain 
the buried materials without contamination of the environment. 
Once a site is put into use, monitoring procedures will be 
sstatblished to insure that the operations are performed In a 
manner which will not endanger the surrounding area. 

4. The Commission does not contemplate that the ownership 
and control of the sites must necessarily be restricted to the 
Fedejral Government. As the atomic energy Industry grows and the 
need for new sites is established, the Commission anticipates that 
statje Governments may wish to assume some responsibility in the 
establishment and control of sites for the benefit of their 
citizens, 
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5. The publicly-owned disposal installations would be operated 
by Federal or state Government or by contractors or licensees 
under strict Government controls and would be available to all firms 
engaged in the disposal of radioactive waste materials. Currently 
most non-Commission program waste material is disposed of at sea 
by commercial firms operating under Commission license and control. 
Such activities would be affected by the Commission's land disposal 
policy only If convenience or economic factors induce disposal 
firms to use land burial facilities in preference to sea disposal 
sites. 

6. Land requirements for disposal sites will not be large, 
as evidenced by the fact that over the last 15 years low-level solid 
or packaged wastes at Oak Ridge have been safely handled in 
approximately 60 acres. On the basis of this experience it is 
estimated that all such wastes generated between now and 1980 in 
the 16 states in the Northeast area, for example, could be safely 
disposed of in a 200 to 300 acre site. 

7. Long-range estimates of the need for waste disposal 
facilities, arising out of the growth of the atomic energy industry, 
indicate that the establishment of the land disposal facilities 
will be required from time to time to insure continued maximum 
protection of the public health and safety. 

8. It is expected that the first regional site will be needed 
in the northeastern part of the country where there is a relatively 
heavy and growing concentration of industrial, medical, university 
and other users of radioisotopes. The needs of other regions 
will be met later on as they develop, 

9. Until regional state or Federal Government-owned sites 
are established, the Commission's Oak Ridge National Laboratory 
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site in Tennessee and the National Reactor Testing Station site 
in Idaho will receive low-level wastes from non-Commission users 
of radioactive materials. Heretofore Oak Ridge has been used on 
a limited soale for the disposal of commercial wastes. 

10, The types of low-level wastes to which the Commission's 
policy applies include broken glassware, paper wipes, rags, ashes, 
animal carcasses, laboratory paraphernalia and such other similar 
things which can no longer be used in experiments. Low-level 
liquid wastes are treated and disposed of at their points of origin 
under existing Government controls and regulations. High level 
wastes resulting from the chemical processing of irradiated fuels 
removed from reactors will continue to be stored in the specially 
designed underground storage tanks at the Commission's Idaho, 
Hanford, Washington, and Savannah River, South Carolina, sites 
where these fuel elements are processed. 

11, A pricing schedule for use of the land burial facilities 
by commercially licensed companies is being established by the 
Commission. When the schedule is completed it will be published 
along with instructions detailing the procedures to be followed 
in disposal of wastes at approved sites. 

12, In connection with the policy announced today, the 
Commission is proposing an appropriate amendment of its regulation 
on standards for protection against radiation (Part 20). Under 
the existing Part 20, Commission licensees may dispose of very low 
concentrations of radioactive waste by burial in the soil. Under 
the proposed amendment, licensees could continue this practice 
for their own wastes, but She Commission would not approve an 
application for license to receive waste material from other 
persons for disposal on land not owned by the Federal or State 
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governments. The proposed amendment will be published in the 
Federal Register on . Interested persons may sub' 
mit written comment within 30 days after that date, 
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TITLE 10 — ATOMIC ENERGY 
CHAPTER I—ATOMIC ENERGY COMMISSION 

PART 20—STANDARDS FOR PROTECTION AGAINST RADIATION 

The following amendment is designed to prohibit issuances 
of licenses which would authorize the disposal of radioactive 
waste materials on privately owned sites by persons engaged in 
commercial radioactive waste disposal activities. 

Notice is hereby given that adoption of the following 
amendment is under consideration. All interested persons who 
desire t® submit written comments and suggestions relating to the 
following amendment should send them to the U.S. Atomic Energy 
Commission, Washington 25, D.C., Attention: Director, Division 
of Licensing and Regulation, within 30 days after publication of 
this notice in Federal Register. 

Section 20.304 is amended by adding the following at the 
end of the section: 

The Commission will not approve any application 
for license to receive licensed material from 
other persons for disposal on land not owned 
by the Federal or State governments. 
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Oj^tf Memorandum • UNITED STATES GOVERNMENT 

TO : A, R. Luedecke, General Manager DATE: July 24, 1959 
(THRU) R. E . Hollingsworth, AGM&. / ? 

JSOM : Morse Salisbury, Director jf/l* / * N ' 
Division of Information Services 

SUBJECT: PUBLIC HJFORMVTION PROGRAM Oil RADIOACTIVE HASTE, FALLOUT 
AHD BEAIffiH ASD SAfETJf IE UR&HIIM MHJES 

SXMBQLJ IS : ST 

In conformance with your discussion of July 21, 1959 with Messrs. 
Dunham, Pittman, Kirk, Sherman and Thompson and the resulting 
directions on the above subject to the Divisions of Biology and 
Medicine, Reactor Development, Licensing and Regulation, Raw 
Materials, Production and Information Services, ve have to date 
done the following: 

July 22, 1959-

a* Discussed in the Division of Information Services 
the quickest and best ways and means of achieving 
the objective of enlightenment of the news media 
and public about the Commission's responsibilities 
and actions on the subject matters. 

b. Prepared list of possible projects for considera­
tion of Ad Hoc Committee of representatives of 
the concerned divisions. 

c. Called meeting of Committee for mid-afternoon to 
discuss acceptability and feasibility of projects 
proposed by DIS and the methods of getting done 
such projects as the Committee approved. The 
meeting was postponed, after conferees had started 
to assemble, because too many staffers necessary 
to the meeting were tied up in a crash conference 
with you. 

July 23, 1959 - She first Ad Hoc Committee meeting was held* 
The results are described in the attachment to this memo. 

July 24, 1959 - Prepared this report to you. Proceeding with 
activity indicated in attachment hereto. 

Attachment; 

H, S. Traynor, AGM 
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The initial meeting of the Committee was held in the office of 
Morse Salisbury on Thursday, July 23, 1959 at 3 P»nu vith the follow­
ing in attendance: . 

David C. Costello, Jr., RD 
Dr. Charles L. Dunham, B&M 
Edward F. Miller, Jr., PROD 

^v Richard L. Kirk, L & R 
^v £. c. Van Blarcom, RM 

Morse Salisbury) 
Shelby Thompson) 
William E. Hughes), IS 

Salisbury end Thompson recapped briefly the highlights of the dis­
cussion of July 21, 19^9 which the General Manager had with representa­
tives of the above listed divisions (except PROD) regarding his wish 
for immediate initiation of a comprehensive program of public information 
actions aimed at enlightening the general public regarding the ABC's 
responsibilities and actions in connection with radioactive wastes, 
health and safety In uranium mines and fallout. Consideration of the 
items in a lift of possible projects distributed by the DIS July 22, 1959 
was requested for the purpose of determining which projects were desirable, 
acceptable and feasible, and the conferees were asked to nominate addi­
tional items for similar consideration. 

Discussion of items then proceeded as follows-

V 
V> 
? 

ITEM 1. Issuance of a release on the order to the Uranium 
Reduction Company of Moab, Utah, stating the terms 
of the order but also containing, as background 
information, the facts to date regarding the mills 
named in the earlier orders and including a state­
ment on the current degree of hazard in the Animas 
River below Durango, Colo. This release was expected 
to be ready for Issuance late Wednesday, July 22. 

> > 

) 

/ 

ITEM 2. Issuance of a release on the new, upcoming orders 
affecting the six mills cited in the first go-round. 
This release would contain recapitulation of the 
prior regulatory events and their rationale, a 
description of the Commission's responsibility in 
these matters and, at the GM's specific request, a 
description also of the Commission position with 
respect to operating personnel and the public on 
health and safety matters relative to uranium mines. 
This release and the orders would issue simultaneously 
as soon as possible, perhaps later this week. 
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DISCUSSIOH - The Committee was advised by Mr. Hughes 
that the General Manager had directed that the re­
leases projected in Items 1 and 2 be consolidated and 
that drafting work by DIS and L & R was proceeding; 
that the release might be issuable along with the 
orders before the close of business Friday, July 24, 
1959. (As of the writing of this minute on July 24, 
1959, the orders may issue today, but in order to 
get desired news play and public impact, the release 
would be scheduled for issuance for afternoon papers 
of Monday, July 27, 1959-) 

Scheduling of a seminar on radioactive waste disposal — 
all aspects — for next week at the H. St. Building 
for all newsmen wishing to attend. Propose 3 to 5 P»«a. 
with statements made and questions answered within 
their purview by representatives of Licensing & Regu­
lation, Reactor Development, Biology & Medicine, 
Production and Raw Materials, with Inspection in 
standby to reply to any queries in its area. The 
session to be completely on the record, with no limits 
on the nature of the questions, and all for attribu­
tion and for immediate news use if desired. However, 
the objective of the seminar would be to instruct the 
listeners regarding the nature of the Commission's 
responsibilities and action role in connection with 
all aspects of radioactive waste disposal. The prin­
cipal short term objectives of the seminar would be 
to place in perspective the nature and degree of 
hazard being dealt with on the Colorado Plateau and 
to reduce the concern of seaboard areas regarding the 
imminence of extensive disposal of wastes offshore 
and of waste collecting sites (such as Houston and 
Sew Britain) regarding the extent of activity and 
degree of hazard involved in such pre-disposal 
activities. 

DISCUSSIOH - Mr. Costello stated that it would be 
impossible for the DRD personnel who would be involved 
in a Washington seminar to give proper time and atten­
tion to it until after the scheduled JCAE hearing on 
waste disposal which is to start Wednesday, July 29, 
so it was immediately indicated by the DIS spokesmen 
that the timing of the seminar would be at a later time 
and subject to concurrence of all concerned. There 
was general agreement as to the desirability and 
feasibility of the proposed seminar and general under-
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standing that it would involve (a) only AEC Head­
quarters personnel and (b) require little or no 
special preparation, on the assumption that those 
specialists supplied for the seminar by the con­
cerned divisions would be so cognizant of the sub­
ject that they would be competent to make a 
comprehensive presentation and to handle virtually 
any technical question that might arise. It was 
concluded that the DIS would make a further proposal 
regarding the timing of the seminar and would then 
conduct preliminary discussions of the method and 
scope of presentation among the principals involved. 
The DIS further will evaluate the immediate advisa­
bility of such a seminar on the basis of judgment 
of the usefulness of the forthcoming hearings in pro­
viding basic facts on the subject for the enlight­
enment of the news media representatives for whom 
the seminar would be tailored. 

Action to give wide and prominent issuance to the 
first AEC quarterly report on fallout. An effort 
should be made to issue this very soon, next week, 
if possible. 

DISCUSSION - Dr. Dunham led off with comment that he 
felt the report had need for a summary statement which 
would cover the decline in surface air levels, of hot 
spots and or SR 90. The Committee discussion sug­
gested also the need for a description of the maximum 
permissible levels and some interpretation of their 
meaning for lay consumption. (DIS, which in the 
meantime was reviewing the initial draft of the report 
has concurred in the views in both points made above 
but feels the summary should be a quite full populari­
zation of the information iSU-jfel report proper, point­
ing up positive developments^^Tuld be emphasized, 
providing in the summary, for likely use by most non­
technical reporters, the full story of the report in 
lay language.) The target date for issuance of the 
report by DIS to its full list of over 5,000 regular 
mailing list recipients was proposed by Dr. Dunham 
as about -Hie first. r>f ftnpia±.. it was noted that there 
was nothing compulsive about this date but that it is 
highly desirable that the report issue as soon as an 
acceptable version can be developed. 

l± _Jt^^ 
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ITEM 5« Adoption of a clear policy permitting issuance of 
raw data on fallout to news media across the board 
in order to offset the effect of undeniable requests 
for these dats by prejudiced writers. Before the 
end of this week, if possible. 
DISCUSSION ­ There was agreement between the 3. £, M. 
and DIS representatives that the proposed policy be 
made effective as quickly &.a possible to that, 
among other ­Uiings, a pending requtst from Gamarekian 
of the Washington Poat to the New York Health & Safety 
Lab for certain raw data could be handled in the 
manner proposed. Dr. Dunham requested that the 
General Manager be notified by this Minute that the 
policy and procedure proposed under Item 5 had the 
concurrence of the Ad Hoc Committee and that it was 
expected that such raw data would be issued as 
necessary, as information supplementing the last pre­
vious quarterly report on fallout. Presdrains

 a o 

objection from the General Jtaager,, B.&M. and DIS 
plan to proceed accordingly• 

ITEM 6. Preparation and issuance of a comprehensive Q. & A. 
list on waste disposal. For possible distribution at 
the seminar next week or, if not ready by that time, 

V for general dissemination to news media and other 
j^r*" interested elements as early as possible. Also to be 

processed into e printed leaflet for distribution to 
students and te^chuo ani nthe. inquirers on general 
atomic energy twtijectL. 

ITEM 7» Similar action 3n a fci. & A. on fallout. 
DISCUSSION ­ D1J representatives noted that drafts have 
been prepared of both proposed Question and Answer 
listings and uhs c "both will be expedited to condition 
of apprupi iat^ full concurrence. Their iaasediate use 
would tfj a& a reference for the Public Information Sox 
vice st' ifers in answering newsmen's queries and in 
reply tr gs­uoraJ correspondence on the subjects, wia. 

^ other Divisions utilising the lists as complemen"£ery 
/; " information in connection with more specialized corrt1 ­

ponlenr­. The fallout Q 8 and A. alac is to become* i 
<QEO^" "­, of th­ USIS in its overseas news activities, 
­>bh IIFLS ;i31 be printed in form amenable to eeey 

calling ĴiJ *ill, it Is hoped, constitute the principal. 
;«tr+ i] ­ff ,̂ +1­vc i­eplles to the letters written to 
­ ff. < T~- rubjects of waste disposal 3w3 fallr.;, 
­>­>' ' < ­1 "•'•rite'I agreement vrith the vc ■> • »̂<­i 

,<*••'. 
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ITEM 8. Preparation of special sections on waste disposal 
and fallout for the «nmiAi report to be issued in 
January i960. These sections also to be printed 
as separate leaflets and given wide distribution 
beyond that received by the annual report. ,<A 
DISCUSSION - Committee agreement on the desirability 
of this activity was indicated. 

HEM 9. Scheduling of additional seminars such as-

a. In the Rocky Mountain area, Denver or Albuquer­
que, on regional waste disposal and plant and 
mine health and safety if resolution of the 
Animas River situation and developments on 
other Colorado Plateau situations indicates 
such a meeting would be useful. To be held 
within the next 30 days. 

In Houston or Hew Orleans, on offshore waste 
disposal. Within 60 days. 

In New York or Washington, on offshore waste 
disposal, if the seminar on the general subject 
of waste disposal planned for next week does 
not seem to have dealt adequately with the off­
shore segment of the problem. Within 60 days. 

(In consideration of seminars, oust take into account 
the method of handling information on specific situa­
tions so that the Commission's relation to regulatory 
actions fenot compromised.) 

DISCUSSIOU - It was felt that there should be most care­
ful assessment of the desirability and/or timing of 
the proposed seminars in order to avoid the possibility 
of focussing the attention of news media on the subject 
in a way or at a time that could excite rather than 
assure the public. The question of the feasibility of 
discussion of specific cases without compromise of the 
Commission's arm's length relationship between its 
operating side and its regulator:,'- side was discussed 
and further views in this connection from L. & R. were 
to be sought. It was agreed that at the right time and 
in the right place and within the limits of the com­
petence and authority of the spokesmen involved^ such 
seminars appeared to be both desirable and feasible, but 
that further specific recommendations from DIS would 
be prepared and discussed before any seminar is sch^dui-
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ITEM 10. 

fa*" 1 

IEEM 11. 

Action to Inform the public further w 
inland waste disposal and/or storage. 
what? Timing? 

Seminar or 

DISCUSSION - Specific discussion regarding informa­
tional action on ini^A waste disposal was to be 
deferred pending the guidance expected to arise from 
the Commission's consideration Wednesday, July 29 
of a staff paper by RD on the subject. Note was 
taken also of the possible need for a statement on 
the policy, procedures and activities of the Commis­
sion bringing up to date the public's understanding 
of our sea disposal activity, but Committee work on 
this subject was put off in view of a pending release 
on the subject, prepared by DIS at the General Manager's 
direction for imminent issuance, and pending oppor- . 
tunity to observe the scope, comprehensiveness and 
media reaction to the hearing set for Wednesday. 

Exploitation of the infonaational bases or products 
of any of the foregoing actions with the mass media — 
wide circulation magazines, radio, TV, newspaper 
syndicates, wire services. 

DISCUSSION - Discussion of appropriate developments 
under Item U was to be undertaken by theCommittee as 
proposals for exploitation were developed end presented 
by the DIS. 

Am 
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The General Manager has requested that the attached 
memorandum and enclosures from the Director of Inspection be 
circulated for the information of the Commission. 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

August 10, 1959 
MEMORANDUM 
TO : A. R. Luedecke, 

General Manager 
PROM : Curtis A. Nelson, Director 

Division of Inspection 
SUBJECT: SPECIAL PROGRAM FOR INSPECTION OP URANIUM ORE 

PROCESSING MILLS LICENSED UNDER 10 CPR 40 
SYMBOL : INS:LDL 

Attached is a copy of a memorandum dated August 5> 1959* 
from the Manager, Idaho Operations Office, which reports the 
current status of the special inspection program for the uranium 
ore processing mills. 

In summary, the collection of survey data has been com­
pleted for five mills. All remaining mills which are under 
contract to the Division of Raw Materials are scheduled for 
survey by October 2, 1959. Survey teams consist of AEC 
personnel, several of which have been detailed from other 
Operations Offices. All samples collected by survey teams 
will be analyzed under the direction of the Idaho Manager, 
Personnel from several AEC contractor organizations have 
been detailed to assist the Idaho personnel in the 
analytical work. 
Enclosures: 
1. Cpy memo, Johnson to 

Nelson, dtd 8/5/59 
2. Cpy mill inspection 

schedule 

- 1 -
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ENCLOSURE I 
UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C, 

August 5* 1959 
MEMORANDUM 

TO : Curtis A. Nelson, Director 
Division of Inspection, Washington, D. C. 
(THRU) Prank K, Pittman, Director, Reactor 
Development, Washington, D. C. 

FROM : Allan C. Johnson, Manager 
Idaho Operations Office 

SUBJECT: INSPECTION OF URANIUM MILLS 
SYMBOL : LI:DIW 

The collection of survey data will be completed at the 
following mills by August 8, 1959: 

Vitro Uranium Company, Salt Lake City, Utah R-137 
Union Carbide Nuclear Company, Green River, 
Utah R-105 

Trace Elements Corporation, Maybell, Colo. R-212 
Uranium Reduction Company, Moab, Utah R-l6l 
Vanadium Corporation of America, Durango, Colo.R-102 
Attached is the proposed schedule of surveys for the 

remaining uranium mills which are under contract to the 
Division of Raw Materials. In order to meet the attached 
schedule, it will be necessary to rely upon the noted 
Operation Offices to supply either those individuals whose 
names appear or individuals of comparable capabilities. 
Each of the Operation Offfices has expressed a willingness 
to supply the personnel for this program. 

In view of the unfamiliarlty of the majority of the 
participants with mill surveying and the continual change 
in personnel from week to week, we have deemed it advisable 
to have three individuals at all of the larger mills and 
two at the smaller mills. This has been somewhat tempered 
by the known, existing conditions at individual mills. One 
or more individuals of each two- or three-man team will be 
experienced to the extent of having participated in at 
least two previous mill surveys. 

The total number of individuals participating in the 
program is much larger than would be expected for a continuing 
program. It is our opinion that the continued use of personnel 
from any one office would potentially jeopardize their own 
programs. Additionally, we feel it inadvisable to require 
any one individual to be a member of a survey team for more 
than three consecutive weeks. 
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The scheduling, where possible, has been arranged 30 
that at least one individual from AL, CH, or HA Inspection 
Divisions will be a member of the team during the surveys 
of those mills which are physically located in their respective 
geographical areas. 

Additional survey equipment, as immediately available, 
has been ordered to supplement that which has been loaned to 
us by the Health and Safety Laboratory, New York Operations 
Office. However, the total equipment which is, or will be, 
available is not sufficient to adequately equip four teams 
simultaneously for continuous surveying. Therefore, concurrent 
surveying of four mills has been scheduled for only two 
different weeks, August 17 and September 8. Because of the 
geographical proximity of the four mills in the Grants, New 
Mexico, area and the intention of performing the surveys 
without prior announcement to mill management, it has been 
deemed advisable to schedule these four mills during the 
same week. The one additional mill in the Grants area, 
Anaconda, which has previously been visited twice by our 
own Inspection Division, is scheduled during the week of 
August 24. Pour additional mills have been concurrently 
scheduled during the week of August 17 in order to meet 
the proposed surveying of all mills by October 15. 

The analyses of all samples collected by the survey 
teams will be performed under the direction of the Chief, 
Analysis Branch, Health and Safety Division, Idaho Operations 
Office. To supplement the Analysis Branch personnel, two 
analytical chemists each, from the General Electric Company, 
Hanford, Washington, and the National Lead Company, Pernald 
Area Office, Cincinnati, Ohio, and one from the New Brunswick 
Laboratory, New Brunswick, New Jersey, will be at the 
National Reactor Testing Station beginning August 11. 

In addition to information gathered by the survey 
teams, e.g., radiation levels, airborne concentrations of 
materials, and effluent samples, personnel at each mill are 
being supplied with film badges by the Personnel Metering 
Branch, Health and Safety Division, Idaho Operations Office. 
This service, on a monthly basis, will be continued for a 
three-month period to indicate which, if any, of the 
mill personnel are receiving doses sufficient to warrant 
continuing personnel monitoring equipment to be supplied 
thereafter by the mill management. It should be noted that 
the information obtained from this program will not be com­
plete until considerably after the October 15 date. 

With further regard to personnel from other Operation 
Offices and contractor personnel therefrom, it is understood 
that travel to and from Idaho Palls (or the survey area) and 
personal services will be charged to the travellers' normal 
program assignments, as indicated by the General Manager's 
TWX to all Managers, dated July 31, 1959. 
Attachment: 
Mill Inspection Schedule 
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MILL INSPECTION SCHEDULE 

i 
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AugB 17 

Aug. Zh 

Aug. 31 

Sept. 8 

R­172 

Texas­Zinc R­I85 
KanF ID LI 
Peery OR 
Ball ID H&S 

UCN (Slick Rock) R­105 
Held ID H&S 
Peery OR 

(AL) Kerr­McGee 
O'Neill 
Giboney 
Whitman 

Anaconda (AL) 
Giboney 
Whitman 
Osloond 

Climax 
Johnston 
Corothers 

Homestake­Sapin(AL) R­213 Homestake­N.Mex. (AL) 
Kant ID LI Holmes 
Woolsey AL Williams 
Carothera SR 

August 17 to October 9, 1959 

R­157 UCN (Rieie) R­105 
ID H&S 
SR 
AL 

R­138 

Hclmes 
Osloond 

ID LI 
ID H&S 
GJ 

UCSl (Uraven) R­lOg 
Williams GJ 
Ball ID H&S 

GJ 

SR 
AL 
ID H&S 

R­134 
ID LI 
SR 

R­2lfr Phillips(AL) R­216. Kermae(AL) R­217 
ID LI 
GJ 

O'Neill 
Whitman 

ID H&S 
AL 
GJ 

Nelson 
Osloond 

AL 
ID H&S 
GJ 

Sept. Ik Gunnison 
Holmes 
Ball 

R­209 Cotter 
ID LI 
ID H&S 

Carothers 
Woolsey 

R­197 
SR 
AL 

O 
O 
CD 
P 
(D 
H 
H 

Sept. 21 I«eky_Mc_ 
Held 
Williams 

Sept. 28 Dawn (HA) 

Oct B 5 

Brunstad 
Kant 
Oslocnd 

Brunstad 
Kant 

R­223 Western Nuclear 
"IDTSB 

R­205 

GJ 
GJ 

O'Neill 
Nelson 

HA 
ID LI 
ID H&S 

HA 
ID LI 

Holmes 

Susquehanna­Western 
Eolsaes 

ID H&S 
AL 
CH 

R­I87 Mines Development (CH) R­174 
ID LI 
CH 
GJ 
R­228 
ID LI 
CH 
GJ 
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1535 AEC 
Meeting 
8-13-59 S 

5. Waste Disposal Meeting 
Mr. Graham reported he had received a call from Mr. 

William Carmiehael, Vice President of the University of North 
"Carolina7~who inquired on behalf of the Governor about an AEC 

1/ 
press announcement on waste disposal. Mr. Graham said the 
Governor was interested in learning more about AEC's waste 
disposal plans in order that his administration might decide 
whether to formally intervene in any AEC action affecting North 
Carolina. Mr, Graham suggested that a meeting be arranged with the 
Governors of North Carolina and Virginia, U.S. Department of 
Public Health officials and AEC representatives to explain fully 
the AEC waste disposal program. He said it would also be helpful 
to have representatives from Pennsylvania and Connecticut in 
attendance since AEC had already carried on successful waste 
disposal operations from these two states. Mr, Graham expressed 
the belief that such a broad presentation of the waste disposal 
program would relieve the apprehensions of the Governors and they 
in turn could relay this information to their respective states. 

After discussion, the Commissioners agreed that a meeting of 
this nature should be arranged in the near future, Mr, Graham also 
requested that if the meeting could not be arranged by August 25, 
1959* the deadline for filing intervention petitions be extended 
at least until after the meeting is held, 

The General Manager said he would arrange such a meeting as 
soon as possible and suggested that officials from states other 
than North Carolina and Virginia be invited as persons familiar 
with the Commissions waste disposal program and not as State 
representatives, in order to avoid the appearance of a regional 
meeting on the matter. The Commissioners requested Mr. Luedecke 
to proceed on this basis. 
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NOTE TO EDITORS AND CORRESPONDENTS: 

Attached for your information are a statement by A. R. 
Luedecke, General Manager of the Atomic Energy Commission, and a 
summary of the Commission's licensing activities in sea disposal 
of radioactive wastes, presented at the hearing on the disposal 
of low level radioactive wastes at sea, held Wednesday, July 29, 
1959 by the Special Sub-committee on Radiation of the Joint Com­
mittee on Atomic Energy of the Congress. 

Attachments 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. S-21-59 
Tel. HAzelwood 7-7831 

Ext. 3446 

Statement by A. R. Luedecke, General Manager 
U.S. Atomic Energy Commission, before the 
Special Sub-committee on Radiation of the 

Joint Committee on Atomic Energy of the Congress 
Wednesday, July 29, 1959 

The Atomic Energy Commission is pleased to have this 
opportunity to present this statement regarding its programs re­
lating to disposal of low-level radioactive wastes into the 
oceans. In our statement today we shall discuss briefly our 
plans concerning the recent report of the National Academy of 
Sciences - National Research Council, Publication No. 665, en­
titled "Radioactive Waste Disposal Into Atlantic and Gulf 
Coastal Waters". We shall also describe generally the kinds of 
radioactive wastes which have been disposed, or are under con­
sideration for disposal, into the oceans; the conditions and 
limitations which the Commission has imposed on such disposals 
to insure protection of the health and safety of the public and 
its natural resources; the kinds of disposals which have been 
made into the oceans from Commission operations and the disposal 
activities of Commission licensees. 

We shall also refer to the Commission's research and 
development programs pertinent to the sea disposal of radioactive 
wastes. Finally, as requested by the Joint Committee on Atomic 
Energy, we shall comment briefly on H. R. 8187. 

At the outset, it should be emphasized that the primary 
objective of the Commission with respect to sea disposal opera­
tions is to assure the protection of man and his natural re­
sources . 

(more) 
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Publication of the NAS - NRC report appears to have led 
to a misconception that the Commission would approve the suggested 
sites for immediate use. There is no urgent requirement for in­
shore disposal sites. The Commission has no intention of desig­
nating any such site in the future without first thoroughly in­
vestigating, with the assistance of other interested federal and 
state agencies, the physical and biological conditions of the 
area, as recommended by the NAS - NRC committee. 

It is emphasized that the Commission has not made a de­
cision to use or approve the use of these in-shore sites, even 
if the results of the studies and investigations are favorable 
from a safety standpoint. Such decision is a question for future 
consideration. 

In addition, if a site were definitely established as 
suitable for use as a disposal ground without endangering the 
health and safety, the Commission would not license the com­
mercial use of the site without providing an opportunity for a 
public hearing on the matter, as required by its rules of prac­
tice. 

The NAS-NRC Report 

The NAS-NRC Committee study and report was requested 
and sponsored by the Bureau of Commercial Fisheries, Office of 
Naval Research, and the Atomic Energy Commission. The nature of 
the request was to examine the feasibility of disposing of the 
low-level wastes closer to shore than the 1000 fathom disposal 
sites used by AEC. Feasibility was considered primarily from the 
point of view of safety. The study group considered in-shore 
areas as safe for disposing of solid or packaged, low-level 
wastes up to 250 curies per year of the most biologically sig­
nificant isotope without causing any adverse effect on pian, pro­
vided proper precautions are taken in assessing and utilizing the 
sea disposal sites., We understand a representative of the NAS -
NRC Committee is here to testify today in detail concerning the 
report. We believe that the report has furnished much useful 
and needed information on this subject. 

In anticipation of a possible need for a coastal dis­
posal site in the New England area where there is a relatively 
heavy concentration of industrial, medical,*university and other 
users of radioisotopes, the Commission is making arrangements to 

(more) 
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conduct field investigations of four Atlantic Ocean areas off the 
New England coast to determine if a specific site could be desig­
nated, when needed, for the safe disposal of small quantities of 
low level radioactive wastes and to establish the conditions under 
which such wastes could be deposited at the site. The studies, to 
begin in September, will be conducted with the assistance of the 
Coast and Geodetic Survey, the Public Health Service and scientists 
from the University of Connecticut. The AEC is financing all of 
this work. 

The Commission does not presently contemplate investi­
gating any other suggested Atlantic coastal areas because a need 
for their use is not foreseen in the near future. The Commission 
tentatively plans to investigate areas in the Gulf of Mexico 
sometime next year. None of the suggested Gulf locations has 
been designated for this study as yet. 

After consultation with representatives of the NAS -
NRC Committee, local representatives of the United States Fish 
and Wildlife Service and representatives of the Massachusetts De­
partments of Public Health and Marine Resources, the AEC has 
eliminated from its consideration two of the in-shore disposal 
sites in the New England area suggested in the NAS - NRC report 
because use of these areas might interfere with sport and com­
mercial fishing activities. These sites are: A rocky ledge, 
known as "Browns Ledge" 10 miles from Sakonnet, Rhode Island, at 
41°19'7N and 71°063'W, and a two-mile-diameter site in which un-
exploded depth charges have been dumped, located 10 miles from 
Point Judith, Rhode Island, at 41°14'N and 71°25'W. 

Two of the four sites to be investigated were specifical­
ly suggested by the NAS - NRC Committee in its report. One of 
these sites is an area two miles in diameter, located in Massa­
chusetts Bay at 42°25.5'N and 70°35'W, which has been used by the 
Crossroads Marine Disposal Corporation of Boston as a disposal 
ground for small quantities of low level wastes. The company's 
license, has been amended to require that as of August 15, 1959 it 
carry out its disposal operations in deep waters (1000 fathoms) 
off the continental shelf, at two locations — one 150 miles 
southeast of Sandy Hook, New Jersey and the other 200 miles off 
Cape Cod. The other site is an explosives dumping area, 10 miles 
by 10 miles, located 45 miles from Sakonnet Point, Rhode Island, 
at 40°45'N and 70°52'W. 

(more) 
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The other two sites were not identified in the NAS -
NRC report but were suggested by the NAS - NRC Committee, local 
representatives of the United States Fish and Wildlife Service 
and representatives of the Massachusetts Departments of Health 
and Marine Resources for further investigation. They are near 
sites included in the NAS - NRC report. One site is a 10-mile 
by 10-mile area known as No Man's Land. This is an area already 
restricted and used as a Navy gunnery range. It is approximately 
12 miles south of Martha's Vineyard at 41°15'N and 70°43'W. The 
other is an area reported to be devoid of biological life loca­
ted approximately 15 miles east of South Wellfleet, Massachu­
setts, at 42°05'N and 69°46'W. 

The Coast and Geodetic Survey will take samples and 
make measurements to evaluate the dispersing effect of tides and 
currents and the uptake of radioactivity by clays and silts and 
by biological systems. The biological sample gathering will be 
carried out in collaboration with Dr. John S. Rankin, marine 
biologist of the University of Connecticut. The Water Supply and 
Water Pollution Control Group of the Public Health Service Robert 
A. Taft Sanitary Engineering Center at Cincinnati, Ohio, will make 
measurements of radioactivity in the biological and sediment 
samples to determine background radiation conditions. 

After the field data have been gathered and analyzed 
the Commission will convene a group of marine scientists to 
evaluate the results. In the course of the evaluation other 
Federal and State agencies having an interest in the matter will 
be consulted. 

If one of these in-shore disposal sites is approved, 
periodic monitoring of the site would be carried on in order con­
tinuously to assure that the capacity of the site to receive 
these radioactive materials safely is not exceeded. 

Nature and Extent of Ocean Waste Disposal to Date 

In evaluating or establishing any waste disposal sys­
tem, three basic considerations are involved as follows: 

1. The specific nature and quantity of the radio­
active waste to be disposed of. 

(more) 
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2. The characteristics of the receiving environ­
ment. 

3. Basic radiation protection standards established 
by the Commission in its regulation, Standards for Pro­
tection Against Radiation (10 CFR 20). 

The radiation protection standards established by the 
Commission are based on the best available biological and medical 
information and on recommendations of the National Committee on 
Radiation Protection and the International Committee on Radiation 
Protection. The recommendations of the two committees have been 
agreed to by various national and international organizations. 

Radioactive wastes are considered by many people as an 
uncategorized entity. The word "radioactive" has been so strong­
ly impressed that it has become an all-inclusive term, to the 
point where important characteristics of waste such as quantity 
and concentration of radioactive material and detailed chemical 
and physical nature are often overlooked. However, these charac­
teristics are the keys to meaningful understanding and discussion 
of radioactive waste operations. 

The radioactive material involved in AEC sea disposal 
operations off both the Atlantic and Pacific Coasts is of a rela­
tively low or intermediate level compared with highly radioac­
tive wastes produced at AEC production sites such as Hanford or 
the National Reactor Testing Station. The wastes disposed at 
sea contain quantities of radioactivity normally associated with 
research and development activities rather than production or 
chemical reprocessing. For example, in terms of radioactivity 
concentration, the relatively small quantity of liquid wastes 
finally disposed at sea (after solidification) are less than a 
curie and generally in the thousandth or millionth of a curie 
per gallon range, whereas the liquid high level waste resulting 
from chemical processing operations at Idaho might have concen­
trations in the hundreds or thousands of curies per gallon. Thus 
we have a factor of difference in concentration of the order of 
tens or hundreds of millions. Also, the total number of gallons 
(i.e., total quantity of radioactivity) evolving from the two 
situations is vastly different. As an example, in 1957 the AEC 
diposed off both coasts of the United States at designated lo­
cations 686 55-gallon drums of solidified laboratory waste 
liquids (this volume includes concrete and other solidifying 

(more) 
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agents). On the other hand there are about 65 million gallons of 
high level wastes in storage at Hanford, Savannah River and 
Idaho. We do not propose to dispose of these at sea, even though 
some oceanographers may indicate that a "dilute and disperse" 
waste disposal approach may be theoretically possible. 

The wastes considered for sea disposal originate in 
various AEC research and development operations and in research 
laboratories of hospitals, universities, industrial firms and 
other places where radioactive isotopes are used for various 
purposes. The radioactive waste itself usually is in the form 
of contamination on equipment such as test tubes, bottles, rubber 
gloves, blotting paper and rubber tubing. This trash is packaged 
within concrete in 55-gallon drums or in preformed, reinforced 
concrete boxes before disposal. 

Although experience in other countries has demonstrated 
the safety and practicality of disposal of bulk radioactive 
liquids at sea, all radioactive wastes disposed of by the AEC and 
licensees off both the Pacific and Atlantic Coasts of the United 
States have been in the solid or packaged form, with two minor 
exceptions. These exceptions involve millicurie quantities. 
Most of the waste has been contained in 18-gauge, 55-gallon drums 
with concrete liners and concrete tops and bottoms for weighting 
and shielding purposes. 

Since 1951 the AEC has disposed of a quantity of radio­
activity estimated at slightly less than 8000 curies (at the time 
of disposal) into the Atlantic Ocean. This material has been 
contained in approximately 23,000 55-gallon drums. Two major 
disposal areas have been used. One is located approximately 150 
miles southeast of Sandy Hook (38° 30' N, 72° 06' W). Since early 
1957 most of the disposals have been in an area approximately 230 
miles southeast of Sandy Hook (37° 50' N, 70° 35'W). In addition, 
the reactor structure of the Seawolf prototype at West Milton was 
disposed into the former area in early 1959. Both of these 
areas are off the continental shelf and in a thousand fathoms of 
water or deeper. Although the number of curies associated with 
this equipment was estimated at 33,000, it was all in the form of 
induced activity in the Type 347 stainless steel and would be re­
leased to the sea only through corrosion of this material. Based 
on known corrosion rates, it is estimated that this release rate 
would not be more than two or three curies per year. 

(more) 
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In the Pacific Ocean sea disposal operations began in 
1946. Since then approximately 14000 curies (at the time of 
disposal) contained in about 21000 drums and 329 concrete boxes 
have been disposed in an area approximately 48 miles west of the 
Golden Gate (approximately 37° 39'N., 123° 26'W). Also since 
1953 about 60 curies contained in about 2950 55-gallon drums 
have been disposed in an area approximately 53 miles west of 
Pt. Vicente, California (approximately 33° 39'N., 119° 28*W)*. 
Both of these areas are in depths of water of a thousand fathoms 
or greater. These operations were carried out by the U.S. Navy 
at the Commission's request. The radioactivity content ranges 
from about one-half a millicurie to 15 curies per drum for the 
solid wastes — with most around one half curie or less, and 
from one-half millicurie to 1.5 curies per drum for the solidi­
fied liquid wastes at the time of disposal. The AEC has not 
disposed of any radioactive waste materials into the Gulf of 
Mexico. 

At present there are 7 commercial firms licensed by the 
Atomic Energy Commission to collect, package, store and dispose 
at sea, in at least 1,000 fathoms, solid or packaged low-level 
radioactive waste generated by AEC licensees and contractors using 
radioisotopes in medicine, industry, agriculture, research and 
training. Four such firms are licensed to dispose of waste in 
the Pacific Ocean and their records show that approximately one-
half curie of byproduct material and 15 pounds of source material 
have been disposed in the Pacific Ocean to date. Four firms are 
licensed to dispose in the Atlantic Ocean and their records indi­
cate a total disposal of approximately 2500 curies of byproduct 
and source material to date. 

In addition, 8 organizations are licensed by the Com­
mission to dispose of the waste generated in their own labora­
tories. Six of these organizations have disposed in the Atlantic 
Ocean a total quantity of approximately 31 curies of activity. 
Two licensees in this category have disposed of approximately 101 
curies of activity in the Pacific Ocean. 

In addition to the above described licensed waste dis­
posal operations, a few licensed users of byproduct materials 

^Distances noted in this paragraph are in nautical miles (6000 
feet) rather than statute miles of 5280 feet. 
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disposed of waste at sea prior to 1958 but have discontinued the 
practice. In this group, six organizations disposed of a total 
of approximately 4 curies into the Atlantic, two organizations a 
total of less than 1 curie into the Pacific and two organizations 
a total of approximately 10 curies into the Gulf of Mexico. There 
are at present 5 license applications for disposal of radioactive 
waste pending. Two of these concerns propose to dispose of 
packaged waste in the Pacific Ocean, 1 in the Atlantic Ocean, 
and 1 in the Pacific or the Atlantic Ocean. One application to 
dispose of packaged radioactive waste in the Gulf of Mexico in 
1000 fathoms of water is pending review by the Atomic Energy 
Commissioners. 

We have prepared a detailed summary of sea disposal 
licenses currently in effect. This summary includes an identi­
fication of the sites authorized for each of the licensees to 
dispose of radioactive wastes. With the permission of the Com­
mittee, I should like to furnish copies of the summary for the 
record. We should also like to furnish for the use of the Com­
mittee a copy of a typical sea disposal license showing the 
various conditions and limitations incorporated in the license to 
assure proper handling and disposal of the radioactive waste. 
This license is one issued in May, 1959 to the Public Health Serv­
ice, National Institutes of Health. At a later point in our pre­
pared statement, we shall describe the licensing procedures ob­
served by the Commission in connection with sea disposal li­
censes. 

The major objectives of the criteria for our sea dis­
posal operations are to assure adequate packaging for safe hand­
ling between the site of the waste originator and the final dis­
posal and to assure the sinking of the packages in the sea, 
generally in areas 1,000 fathoms or deeper. For example, the 
package must be able to withstand handling operations during 
loading and unloading procedures without exposing the contents. 
A minimum of 10 pounds per gallon of displacement volume is required 
to assure sinking. Packages also must be properly labeled. If 
materials are shipped by common carrier, conformance with Inter­
state Commerce Commission and Coast Guard regulations is required. 

It is not required that the packages be so constructed 
as to maintain their complete structural integrity at a depth of 
1000 fathoms of water, although the package and its contents must 
be fabricated and prepared to prevent the material from floating 

(more) 
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to the surface. With the quantities and characteristics of the 
radioactive materials involved and with the diffusion and trans­
port capabilities of the ocean environment, it is not necessary 
to assure continued containment of the radioactivity at 1,000 
fathoms., In fact, allowing the natural processes of diffusion 
and dilution to act assists in the prevention of buildup of sig­
nificant sources of radioactivity. A secondary factor is the 
difficulty and expense involved in constructing true pressure 
vessels to withstand the tremendous pressures at great ocean 
depths. 

Protection of the public health and safety, as stated 
previously, is the overriding consideration in the management and 
administration of all atomic energy operations including the dis­
posal of radioactive wastes at sea. It is our belief that these 
sea disposal operations are being carried out in a manner that is 
safe and adequate. This belief is based upon: 

(1) views of experts in the marine sciences and other pertinent 
fields; 

(2) the actual operating experience of the British in disposing 
of greater quantities of radioactive material in a more mobile 
(liquid) state; and 

(3) the preliminary, but direct information obtained in both the 
Atlantic and Pacific Ocean disposal areas in actual field 
studies. 

To further delineate the basis for our belief in the 
safety of the AEC's sea disposal operations, we would cite the 
recent report of the NAS - NRC (Publication 655 previously re­
ferred to). The group of marine scientists that prepared this 
report, indicated after careful and conservative consideration 
of the various factors involved, that it was feasible to dispose 
safely solid, packaged wastes of the type previously described 
at several in-shore, shallower water locations along the Atlantic 
and Gulf Coasts. 

Mention must be made of the British experience in dis­
posing of bulk liquid wastes into the Irish Sea. As a result of 
detailed investigation by British atomic energy facilities and 
public health authorities, the British Government concluded that 
it would be safe to discharge radioactive materials directly 

(more) 
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through a three mile pipeline into the Irish Sea at the rate of 
1,000 curies per month. As a result of actual monitoring studies 
during an extended period of discharge at that rate, it was de­
termined that the discharge rate could be increased safely to 
10,000 curies per month. Reports of this work have been published. 

In October, 1957, at the request of the Commission, a 
survey of the Atlantic Ocean disposal area located approximately 
150 miles southeast of Sandy Hook was conducted by the Chesapeake 
Bay Institute in cooperation with the U.S. Coast and Geodetic 
Survey. The survey consisted of taking a series of samples of 
ocean bottom in and near the disposal site. Radiological analyses 
of these samples indicated no radioactivity detectable above 
background levels. A similar survey by the Scripps Institution 
of Oceanography of both the Pacific Ocean disposal areas pre­
viously noted indicated comparable results. Although the surveys 
were of a preliminary nature, the direct data obtained do not in­
dicate any buildup of radioactivity of significance in the dis­
posal areas. 

General Nature of AEC Research and Development Programs Pertaining 
to Sea Disposal 

The AEC supports an extensive research and development 
program in oceanography and the marine sciences that relates di­
rectly to the disposal of radioactive materials in the oceans. 
It was one of the three Federal agencies that originally requested 
the NAS to establish a Committee on Oceanography and has contri­
buted to the support of that group since its establishment. It 
has also actively participated in the inter-agency Coordinating 
Committee on Oceanography since the inception of that group. 

In the AEC Division of Reactor Development in FY 1960, 
expenditures in the amount of approximately $250,000 are planned 
in connection with research and development projects pertaining 
directly to the disposal of radioactive materials in the marine 
environment. These projects include investigation of estuarine 
circulation and the fate of radioactive materials which may be 
introduced into esturial waters. Specific field data is being 
obtained in New York Harbor and model studies of other estuaries 
have been carried out at the Vicksburg Waterways Experiment Sta­
tion of the Corps of Engineers. Organizations involved or co­
operating in this work are the Maritime Administration, U.S. 
Coast and Geodetic Survey and the Chesapeake Bay Institute of 
the Johns Hopkins University. 

(more) 
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In the AEC Division of Biology and Medicine, a number 
of projects in the field of marine biology and physical oceanog­
raphy are being supported. Although some of these projects 
were initiated in connection with weapons tests, the information 
obtained is also applicable in many respects to sea disposal 
activities. A detailed summary of this program was recently 
presented to the Subcommittee on Oceanography of the House Com­
mittee on Merchant Marine and Fisheries. A copy of that report 
has been furnished to the Joint Committee on Atomic Energy sepa­
rately. 

Procedures Observed in Licensing Disposal of Radioactive Waste 
in the Sea 

An applicant for a license to dispose of radioactive 
waste in the ocean must submit a detailed description of his pro­
posed activities including the type and quantities of radioactive 
material to be possessed; the waste container and packaging 
specifications; the site for packaging and storage of the waste; 
transportation procedures; instrumentation for measurement of 
radiation levels and contamination; radiation safety and 
emergency procedures to be followed in collecting, packaging, 
storage, transportation and disposing of the waste material; the 
disposal location including the depth of water; and the type of 
records to be maintained. 

A pre-licensing visit is made to the applicant by a 
technical representative of the Division of Licensing and Regu­
lation prior to issuing such a license. The purpose of the 
visit is to carefully review all aspects of the proposed pro­
gram with the applicant, and to assure that the program can be 
conducted in accordance with the Commission's regulations and con­
ditions which will be added to the license. An evaluation is 
made of the site for packaging and storage of radioactive waste. 
Attention is given to such factors as the size of the site, 
nature of surrounding area, and possible effects of fire or 
flood on the site and the surrounding area. In addition, the 
applicant's radiation protection procedures, proposed equipment 
and facilities, method of packaging, container specifications, 
radiation instrumentation, method and place of final disposal, 
transportation, and storage, are reviewed and discussed. If the 
visit discloses evidence that certain aspects of the proposed 
program may not meet the criteria for issuing such a license, 
these deficiencies are pointed out to the applicant. 

(more) 
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The information and technical data submitted by the 
applicant is thoroughly reviewed by the Commission's technical 
staff which includes specialists in the field of radiation pro­
tection and waste disposal. 

As in the case of Commission disposal operations, in 
licensing sea disposal of low-level radioactive wastes the Com­
mission uses, as its criteria, its radiation protection regula­
tions (Part 20, 10 CFR) and the recommendations of the National 
Committee on Radiation Protection contained in National Bureau 
of Standards Handbook 58, "Radioactive Waste Disposal in the 
Ocean." Thus the licenses contain detailed provisions to assure 
(1) disposal will be in a minimum of 1000 fathoms of water, 
(2) the waste material will be packaged in such a manner that 
under the conditions of handling, storage and shipment the pack­
ages cannot be easily damaged or broken and contains sufficient 
shielding for protection, (3) the containers will be of suffici­
ent density to reach the ocean bottom without appreciable loss 
of contents, (4) the package will be appropriately labeled for 
identification purposes, and (5) containers will conform to ap­
plicable shipping regulations of the Interstate Commerce Com­
mission, Coast Guard and conditions of the AEC license. 

Other special conditions are placed on all sea disposal 
licenses. These include specification of a sea disposal location 
or reference to one, notification to the AEC before sea disposals 
are made, and a time limit for storing the radioactive waste. 
Also based on the training and experience of the individuals hand­
ling the wastes and the equipment and facilities available, cer­
tain licensees are not permitted to open containers of waste re­
ceived from customers but may only package these containers for 
sea disposal by encasing them in sufficient concrete to obtain 
the proper density. Because of the widespread interest in ocean 
disposal of radioactive materials and to keep interested persons 
fully informed, the Commission publishes in the Federal Register 
notices of receipt of applications for, proposed issuances and 
issuances of,licenses authorizing radioactive waste disposal serv­
ices resulting in sea disposal. When a license application is re­
ceived a notice of receipt of application is published in the 
Federal Register. At the time the AEC staff completes its evalua­
tion of the application and determines that the proposed activities 
meet the requirements for a license, a notice of proposed 
issuance of the license, the proposed license, and a statement of 

(more) 
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safety considerations are published in the Federal Register. 
Fifteen days are allowed for interested parties to intervene and 
request a hearing. If there are no requests for interventions, 
the license is issued as proposed. If an interested party or 
the applicant intervenes as provided in the Commission's "Rules 
of Practice" or if there is sufficient public interest demon­
strated, the matter is set down for a public hearing. The Com­
mission's hearing examiner presides at such hearings and de­
termines from the evidence adduced whether or not and under what 
conditions the proposed license should be issued. The hearing 
examiner's decision is subject to review by the AEC Commissioners 
on their own motion or if exceptions to his decision are filed by 
any of the parties to the hearing. 

In addition, copies of license applications, Federal 
Register notices and licenses involving sea disposal are on file 
in the Commission's Public Document Room for inspection. Copies 
of the above-mentioned notices and licenses are sent to the 
Governor and other interested authorities in each state where 
the applicant will operate. 

As indicated in the summary of licensed waste disposal 
operations which we handed up for the record, hearings have been 
held on an application by The Walker Trucking Company and an 
application by Industrial Waste Disposal Corporation. 

H. R. 8187 
H. R. 8187 is a bill to impose certain restrictions on 

the disposal of radioactive material in the Gulf of Mexico. It 
would prohibit the disposal of any radioactive material in the 
Gulf of Mexico at a point a) less than 200 miles from the shore­
line of any State of the United States; b) where the water is 
less than 1000 fathoms deep; or c) where the waters are used cus­
tomarily for commercial sports or fishing. 

In addition, it would prohibit the disposal of any 
radioactive material into the Gulf of Mexico unless the material 
is in a container of "such character and strength that it will 
remain intact indefinitely, regardless of the depth of the water 
in which it is deposited." Moreover, if the shipment of radio­
active material originated or was assembled in a State bordering 
on the Gulf of Mexico, disposal in the Gulf would be prohibited 

(more) 
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unless permission to dispose of the material had been obtained 
from the State or an authorized official or agency of the State. 

Since receiving the request of the Joint Committee for 
comments on H. R. 8187, we have not had an opportunity to prepare 
detailed comments on the bill. We should like to say, however, 
that the Commission would not look favorably on the bill. 

The disposal of radioactive material into the seas 
(including the Gulf of Mexico), involves detailed considerations 
of many technical factors. As previously indicated, these in­
clude a) the nature and characteristics of the radioactive mate­
rials; b) the oceanographic features of the site proposed for 
disposal, including the ocean currents and the biological charac­
teristics; c) the nature of the packaging methods; d) other tech­
nical factors that may be involved in the particular disposal ac­
tivity. 

We believe that such questions can more appropriately 
be resolved by quasi-judicial and quasi-legislative procedures, 
subject to the Administrative Procedures Act, as carried out by 
the Atomic Energy Commission and other Federal administrative 
agencies. We believe that it would be undesirable to establish 
by legislation specific prohibitions which do not take into ac­
count the many varying, technical and scientific considerations 
involved in this complex subject. 

- 30 -
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SUMMARY OF LICENSING ACTIVITIES RELATING TO 
DISPOSAL OF RADIOACTIVE WASTES AT SEA 

Firms providing commercial waste disposal service -

1. American Mail Line, Ltd., 740 Stuart Building, 
Seattle 1, Washington, was issued a license in August 1958 to 
dispose of radioactive waste in the Pacific Ocean. The licensee 
is authorized to receive waste already packaged for sea disposal 
only from the Boeing Airplane Company, Seattle, Washington. The 
licensee acts only as a carrier of the waste from Seattle to the 
disposal location and is authorized to dispose of this packaged 
waste in the Pacific Ocean at locations at least 150 miles from 
the Continental Shelf at a minimum depth of 1000 fathoms during 
regular voyages of their ships. To date, this licensee has made 
one sea disposal consisting of 540 raillicuries of byproduct 
material and 15 pounds of source material at 51° 31' North lati­
tude and 139° 00' West longitude. 

2. Coastwise Marine Disposal Corporation, 5216 South 
Van Ness, Los Angeles, California, was issued a license in June 
1959 authorizing the disposal of radioactive wastes in the 
Pacific Ocean. The licensee's facilities are located at 2100 
West 15th Street, Long Beach, California. Containers of waste 
received from customers may be opened in connection with pre­
paring the waste for sea disposal. The licensee requested per­
mission to dispose of packaged waste in the Pacific Ocean at a 
location recommended by the State of California and has been so 
authorized by the Commission. The waste material must be dis­
posed of within a 5-mile radius circle, the center of which is 
32° 00' North latitude and 121° 30' West longitude where the 
ocean depth is 2000 fathoms. There are five disposal sites in 
the Pacific Ocean recommended by the State of California which 
have a minimum depth of 2000 fathoms and are at least 60 miles 
from any sea mount. To date, this licensee has not disposed of 
any licensed radioactive material in the Pacific Ocean. 

3. Isotopes Specialties Company, 170 West Providencia, 
Burbank, California, was issued a license in August 1958 author­
izing the disposal of radioactive wastes in the Pacific Ocean. 
Containers of waste received from customers may be opened in 
connection with preparing the wastes for sea disposal. The 
licensee requested permission to dispose of wastes in the Pacific 

(more) 
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Ocean at the locations recommended by the State of California 
and has been so authorized by the Commission. To date, this 
licensee has not disposed of any licensed radioactive material 
in the Pacific Ocean. 

4. Nuclear Engineering Company, Inc., 2600 North Main 
Street, Walnut Creek, California, was issued a license in 
October 1958 authorizing the disposal of radioactive wastes in 
the Atlantic and Pacific Oceans. The firm's facilities are lo­
cated in Cowell, California, and Kearny, New Jersey. The li­
censee is authorized to open containers of waste received from 
customers in connection with preparing the wastes for sea dis­
posal. The disposal site in the Atlantic Ocean is within a 3 
mile radius of 38° 50' North latitude and 72° 00' West longitude 
or an area bounded by North latitudes 39° 00' and 38° 50' and 
West longitudes 72° 00' and 72° 16' where the depth is at least 
1000 fathoms. These disposal sites are in the same location as 
those used by the Commission for sea disposal. In the Pacific 
Ocean, the licensee requested permission to dispose of wastes 
at the locations recommended by the State of California and has 
been so authorized by the Commission. To date, this licensee has 
not disposed of any licensed radioactive material in either the 
Atlantic or Pacific Oceans. 

5. Crossroads Marine Disposal Corporation, 26 T Wharf, 
Boston, Mass., has been authorized since 1952 to dispose of low-
level radioactive waste at an inshore disposal area in the 
Atlantic Ocean 12 to 15 miles from the coast at 42° 25.5' North 
latitude and 70° 35' West longitude. The depth at this location 
is about 50 fathoms. The disposal location is designated as an 
explosive and toxic chemical dumping area by the U. S. Army Corps 
of Engineers and therefore one not used for commercial or recrea­
tional activities. This license has been amended, effective 
August 15, 1959 requiring disposal in the Atlantic Ocean at a 
minimum depth of 1,000 fathoms within an area bounded bŷ  41° 38' 
and 41° 28' North latitude and 65° 28' and 65° 45' West longitude 
or within a 5-mile radius circle the center of which is at 38 
30' North latitude and 72 00' West longitude. This latter area 
is used by the Commission for disposal of packaged radioactive 
waste. Containers of waste received from customers may not be 
opened but only further packaged for sea disposal. To date, this 
licensee has disposed of about 2,440 curies of byproduct and 
source material. 

(more) 



© 6 
- 17 -

6. New England Tank Cleaning Company, 135 First 
Street, Cambridge, Mass., was issued a license in September 1958 
authorizing the disposal of radioactive wastes in the Atlantic 
Ocean. The licensee's facilities are located at Great Brewster 
Island, Boston, Massachusetts, and the National Dock Yard, Boston, 
Massachusetts. Containers of waste received from customers may 
not be opened but only further packaged for sea disposal. The 
disposal site is in the Atlantic Ocean within the area bounded by 
41° 38' and 41° 28' North latitude and 65° 28' and 65° 45' West 
longitude where the minimum depth is 1,000 fathoms. To date, 
this licensee has not disposed of any licensed radiocative material 
in the Atlantic Ocean. 

7. The Walker Trucking Company, 1283 to 1285 East 
Street, New Britain, Connecticut, was issued a license in March 
1959 authorizing the disposal of radioactive wastes in the 
Atlantic Ocean. The licensee's facilities are located on Brown-
stone Avenue in Portland, Connecticut. Containers of waste re­
ceived from customers may not be opened but only further packaged 
for sea disposal. The disposal site is in the Atlantic Ocean 
within a three mile radius of 38 50' North latitude and 72 00' 
West longitude at a minimum depth of 1,000 fathoms. This dis­
posal site is in the same location as that used by the Commission 
for disposal of packaged radioactive waste. To date, this li­
censee has not disposed of any licensed radioactive material in 
the Atlantic Ocean. The licensee has requested an amendment to 
his license to use an additional site for packaging and temporary 
storage in New Britain. A hearing is being held on this applica­
tion for amendment. 

8. There are five license applications for disposal of 
radioactive wastes pending. Applications have been received from 
Ocean Transport Co., Richmond, California, and California Salvage 
Company, San Pedro, California, to dispose of packaged radioactive 
wastes in the Pacific Ocean. An application has been received 
from Nuclear-Chem Cqrporation, Bellerose, New York, to dispose of 
packaged radioactive waste in the Atlantic Ocean. Also, an appli­
cation has been received from the Military Sea Transportation 
Service, Washington, D. C , to dispose of packaged radioactive 
waste from government operations in both the Atlantic and Pacific 
Oceans. An application from the Industrial Waste Disposal Cor­
poration, Houston, Texas, to dispose of packaged radioactive waste 
in the Gulf of Mexico at 1000 fathoms is pending review by the 
Atomic Energy Commission. 
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Organizations licensed to dispose of their own waste at sea -

9. The National Institutes of Health, of the Public 
Health Service, Bethesda, Maryland, was issued a license in May 
1959 authorizing disposal in the Atlantic Ocean at a location 
within a 5-mile radius of 36° 56' North latitude, 74° 23' West 
longitude at a minimum depth of 1000 fathoms. This site is ap­
proximately 105 miles from Cape Henry Virginia. The licensee 
also receives for disposal properly packaged waste from the 
Naval Research Laboratory, the National Bureau of Standards, and 
other government agencies in the Washington area. The waste is 
transported to sea by the U. S. Coast Guard accompanied by NIH 
personnel. To date NIH has disposed of about 30 curies of by­
product material. 

10. The U. S. Naval Radiological Defense Laboratory was 
issued a license in May 1959 authorizing disposal of radioactive 
waste in the Pacific Ocean at a location within a 5-mile radius 
of 37° 41' North latitude and 123° 25' West longitude at a mini­
mum depth of 1000 fathoms or at other areas when approved by the 
Commission. The location designated is one which has been used 
by the Commission for disposal of packaged radioactive waste. 
To date this licensee has disposed of about 100 curies of its 
own waste. 

11. Atlantic Refining Company, Philadelphia, 
Pennsylvania, is authorized to dispose of radioactive wastes in 
the Atlantic Ocean. The site used is about 180 miles from shore 
and located at 32° 30' North latitude and 75° 45' West longitude 
where the minimum depth is 1000 fathoms. To date this licensee 
has disposed of about 650 millicuries of byproduct material. 

12. Socony Mobil Oil Company, Paulsboro, New Jersey, is 
authorized to dispose of radioactive wastes in the Atlantic Ocean 
within an area bounded by 31° 10' and 32° 54' North latitudes and 
72° 20' and 85° 17' West longitudes at a minimum depth of 1000 
fathoms. To date this licensee has disposed of about 1.6 milli­
curies of byproduct material. 

13. California Research Laboratory, Richmond, 
California, is authorized to dispose of radioactive wastes in the 
Pacific Ocean at 30° 43' North latitude *nd 139© 06' West 

(more) 
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longitude where the minimum depth is 1000 fathoms. To date this 
licensee had disposed of about 1 curie of byproduct material. 

14. U. S. Naval Medical Research Laboratory, New 
London, Connecticut, is authorized to dispose of radioactive 
waste in the Atlantic Ocean at a minimum depth of 1000 fathoms. 
To date this licensee has not disposed of byproduct material in 
the ocean. 

15. In addition, the U. S. Fish and Wildlife Service, 
Beaufort, North Carolina and the University of Georgia, Sapelo 
Island, Georgia, are authorized to dispose of very low-level 
radioactive waste in liquid or readily dispersable solid form 
directly into the Atlantic Ocean without packaging. The type 
and quantity of the waste and the immediate dilution involved 
are such that this waste could be disposed of by sanitary sewer 
or burial under the provisions of 10 CFR 20, "Standards for 
Protection Against Radiation." The site used by the Fish and 
Wildlife Service is about 8 miles off the North Carolina Coast 
at 34° 32' North latitude and 76° 40' West longitude. To date 
about 500 millicuries of byproduct material have been disposed 
of at this site. The disposal site used by the University of 
Georgia is about 3 miles off the Georgia Coast. To date about 
2.3 millicuries of byproduct material have been disposed of. 

16. In addition to the above described licensed waste 
disposal operations, a few licensed users of byproduct materials 
disposed of wastes at sea prior to 1958 but are not doing so now. 
In this group, six organizations dumped a total of approximately 
4 curies into the Atlantic, two organizations dumped a total of 
less than 1 curie into the Pacific and two organizations dumped 
a total of approximately 10 curies into the Gulf of Mexico. All 
of the disposals in the Gulf of Mexico and most of those in the 
Atlantic and Pacific Oceans were at depths of greater than 1000 
fathoms. 

17. Thus, to date Commission licensees have disposed 
of approximately 2,600 curies of radioactive material in the 
Atlantic Ocean, approximately 1Q2 curies in the Pacific Ocean 
and approximately 10 curies in the Gulf of Mexico, 
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V / UNITED STATES 
ATOMIC ENERGY COMMISSION 

Washington 25, D.C. 

No. B-125 
Tel. HAzelwood 7-7831 FOR IMMEDIATE RELEASE 

Ext. 3446 (Thursday, July 30, 1959) 

AEC ORDERS LICENSEES TO IMPROVE 
SAFETY OF MILL OPERATIONS 

The Atomic Energy Commission has issued follow-up 
orders to the operators of five uranium processing mills in a 
further step to assure that concentrations of radioactive 
material in mill areas and in wastes discharged into streams are 
brought within permissible limits established in Commission regu­
lations . 

Plans for bringing their operations into compliance 
with regulations have been submitted by the mills as required by 
letter orders issued by the Commission May 22, 1959. Under the 
new orders, performance in accordance with these plans is made a 
condition of the companies' licenses to possess and process 
uranium ores. The companies are advised, in the orders issued 
July 24, 1959, that the Commission will inspect the mills to 
learn whether adequate measures have been taken or whether addi­
tional measures are required. 

The plants affected are the Uravan, Colorado, and Green 
River, Utah, mills of Union Carbide Nuclear Company; the Durango, 
Colorado, mill of Vanadium Corporation of America; the Maybell, 
Colorado, mill of Trace Elements Corporation (a unit of Union Car­
bide Corporation); and the Salt Lake City, Utah, mill of Vitro 
Uranium Company. 

Corrective actions planned include improved 
control procedures for the discharge of wastes into streams; 
further use of settling ponds to reduce the concentrations of 
toxic and radioactive materials in mill effluent; equipment ^^-^ 
additions and modifications to reduce mill dust including use of 
mist sprays to wet down uranium, and use of industrial vacuum 
cleaners, air ducts, and dust collectors. The mills will conduct /* 

^^4^inp4^->i^^^^^)h^^^ (more) ^l 
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improved survey programs to determine the effectiveness of meas­
ures taken to reduce dust and, where necessary, to lower the 
concentrations of radioactive materials, including radium, dis­
charged into streams. 

Some corrective measures have already been accomplished 
and others will be carried out in the next few months. 

Sixth Mill Receives Letter Order 

In a related action, the Commission has issued a letter 
order dated July 13, 1959 to Uranium Reduction Company, directing 
the company to submit by August 15, 1959, a detailed plan for 
bringing operations at the company's Moab, Utah, mill into compli­
ance with licensing regulations. Inspections of the mill, 
the letter order stated, indicate that the company (1) has failed 
to make adequate surveys in working areas of the mill to deter­
mine concentrations of airborne radioactivity and (2) has failed 
to determine the concentrations of radioactive material, including 
radium, discharged as liquid effluent from the mill. 

The order to Uranium Reduction Company and the five 
orders issued May 22 are based upon mill inspections carried out 
by Commission representatives. Orders to other uranium mills 
will be issued, if warranted, as the inspections continue. 

The Animas River 

In its letter order of May 22 to Vanadium Corporation 
of America, the Commission advised the company that operations at 
its Durango, Colqrado, mill appeared to be in violation of the 
Commission's regulations and the terms of the company's license. 
Among other things, the letter order stated that mill had released 
radioactive material, including radium, into the Animas River 
without first having demonstrated that the concentrations were 
not likely to expose any individual in excess of permissible 
limits. 

The Commission believes that no immediate health hazard 
exists as a result of the discharge of the mill's effluent into 
the Animas. Water containing the maximum permissible concentra­
tions of radium allowed by present Commission regulations could 
be continuously and exclusively consumed by an individual for a 
period of 70 years before he would have taken radium into his 
body in excess of the limits recommended by the National Committee 
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on Radiation Protection. Concentration was measured down stream 
in the Animas River during the past year by the U.S. Public Health 
Service. At several points where the waters are used, the measure­
ments show that the highest concentration was about two and a half 
times the permissible concentration. Radium was being discharged 
into the Animas River at a rate such that an individual could con­
tinuously and exclusively consume water at the points of intake 
for 50 years before taking radium into' his body in excess of the 
recommendations of the NCRP. 

The Atomic Energy Commission has worked closely with the 
states and the U.S. Public Health Service on the problem of river 
contamination by uranium mills. 

In 1950 the waters of the Animas River were sampled by 
the Public Health Service. The samples, based on an analysis made 
at the University of Rochester, indicated that the radium content 
was within permissible concentrations by then accepted inter­
national standards. Again in 1955 the Animas River was sampled 
and the radium content was below permissible limits. 

Since 1956 the Public Health Service by statute has had 
the responsibility for determining whether interstate streams were 
being contaminated by industrial operations, sewage disposal or 
from other causes. In 1958, at the request of New Mexico the PHS, 
with the cooperation of the Atomic Energy Commission, undertook a 
comprehensive survey of the Animas River. The survey required 
nearly a year, and the report was issued at Santa Fe, New Mexico, 
in June 1959. 

Before issuance of the June 1959 PHS report, the Durango 
mill had taken steps designed to eliminate further contamination 
of the Animas River. These steps were reported to the Commission 
in response to the 'May 22 letter to Vanadium Corporation of 
America, and also were reported at the June meeting in Santa Fe. 

Under regulations and standards established by the Com­
mission in 1957, AEC began a series of mill inspections late in 
that year. These initial inspections indicated that most mills 
had failed to make required surveys and to keep records which 
would show the extent of radioactivity in mill working areas and 
in mill effluent. The mills were notified of this situation by 
letter and in response the companies stated that they would take 
remedial action. Follow-up inspections begun last year and still 
continuing indicate that, in general, reported plans had been 
carried out only partially. The Commission therefore issued on 
May 22, 1959, the first of a series of letter orders directing 
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that steps be taken without further delay to correct the situa­
tion. ! 

As part of its program to improve the safety aspects of 
mill operations, the Commission is financing an industrial waste 
survey of uranium milling operations on the entire Colorado Plateau 
undertaken by the Public Health Service at the request of the Com­
mission. Principal objectives of this survey are to develop full 
information concerning airborne radioactivity in working areas 
and radiation levels of mill effluent, and to develop guides for 
improved handling of mill wastes. 

In 1958 the Johns Hopkins University, under contract to 
the Commission, carried out a study of the Colorado River from 
Glenwood Springs, Colorado, and of the Gunnison River from Gunni­
son, Colorado, to Cisco, Utah, to determine possible effects of 
liquid waste discharges from the uranium mills on those streams. 
Data developed during this study are now being evaluated. Pre­
liminary study of the data indicates that no emergency situation 
exists as a result of concentrations of radium in the waters. 

About two years ago the Commission instructed its 
Process Development Laboratory at Winchester, Massachusetts, to 
extend its research and development activities to develop pro­
cedures for reducing radiological hazards associated with mill 
operations. Resulting information developed to date has been 
made available to mills and the Public Health Service, and pub­
lished for distribution through the Office of Technical Services 
of the Department of Commerce. 

Uranium Mines 

The Atomic Energy Commission does not exercise regula­
tory authority over uranium mines. The Commission has had a 
strong and continuing interest, however, in possible hazards to 
the health of workers engaged in uranium mining, principally from 
radon gas, and it has participated in and financed a number of 
pertinent activities during the last decade including a program 
of environmental studies carried out under direction of the U.S. 
Public Health Service; an annual series of medical examinations 
of miners; and related medical studies carried out by the Univer­
sity of Rochester. To help accomplish the medical examinations 
of the miners, the Commission, through its Grand Junction (Colo­
rado) Operations Office, has provided equipment for mobile teams 
of doctors who visit uranium mines and conduct on-the-spot exam­
inations . 

(more) 
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Recently, an inter-agency group met to consider the 
extent of the health hazard in the mines, how Federal agencies 
can most effectively assist the states to reduce the levels of 
radiation in the mines, and what additional authority at the 
federal level may be desirable or necessary. The first meeting 
of this group was held in May. Representatives were present from 
the U.S. Public Health Service, the Atomic Energy Commission, the 
U.S. Bureau of Mines, the Bureau of Indian Affairs, and the U.S. 
Department of Labor. Committees are being set up to work toward 
the objectives of the inter-agency group. 
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STANDARD FORM NO. 6 4 Tft&^^J?* 

Office Memoranmm • UNITED ST^ES^GOVERNMENT 

TO s Those Listed Below DATE: July 30, 1959 

FROM Harold D. Anamosa, 
Acting Secretary 

SUBJECT: BRIEFING ON WASTE DISPOSAL PROGRAM 
SYMBOL:SECY:RVW 

1. At Meeting 1530 on July 28, 1959, during discussion of the July 29, 
JCAE hearing on radioactive waste disposal, the Commissioners requested a general 
briefing on the AEC waste disposal program. 

2. The General Manager has directed that you jointly prepare this briefing, 
We will be glad to assist you in scheduling it on the Commission's agenda. 

TO: Frank K. Pittman, Director 
Division of Reactor Development 
E. J. Bloch, Director 
Division of Production 
Harold L. Price, Director 
Division of Licensing & Regulation 

cc: General Manager 
Asst. Gen. Mgr. for R&ED 
Director, Biology & Medicine 
D. C. Office 
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STANDARD FORM NO. 6 4 

Office NLemovanduffi • UNITED STATES GOVERNMENT 

TO 

FROM 

SUBJECT: 

F i l e DATE: J ^ y 29, 1959 

A. H. Ewing ^ f ^ ^ i 

7 
RADIOACTIVE WASTE DISPOSAL PROGRAM 

lk 
This will confirm for the Commission records that I was informed 

today of a decision by Mr. Hollingsworth and Mr. Tammaro to assign to 
to Messrs. Lieberman, Dunham, Pittman and Salisbury the responsibility 
for a program on the above subject requested by Mr. McCone at Meeting 
1528 on July 15, 1959. 
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v î qo AEG iit­ • 6, JCAE Hearing on Waste Disposal 
*| 7*1­59 0 (See Minutes of Meeting V&H) 

Mr, Graham referred to a JCAE hearing on ±he problem of 
radioactive waste disposal scheduled for July 29, 1959, and 
said he questioned whether the Commissioners should attend 
the hearing. He pointed out that later in the year the 
Commission would he called upon, in its regulatory capacity, 
to hear a case involving radioactive waste disposal in .the 
Houston area. An appearance before the JCAE at the present­

^ time on the question^ waste .. d^gReaa^JBigbfc ke taken as an 
indication of bias on the part of the Commission, he said. 
After discussion the Commissioners agreed that it would not 
­be appropriate to& them to appear at the hearing. They­requestedh 
that the General Manager present the Commission's statement, in­
cluding an introductory statement setting forth their reason for 
not attending. Mr. McCone said he would telephone Senator 
Anderson later in the day to notify him of the Commission's 
decision not to attend. 

Mr. Graham said he had serious reservations about the 
methods of radioactive waste disposal. Mr. McCone and the 

n*j • other Commissioners Requested that they be presented a general 
briefing on the entire waste disposal problem, including ~~~" 
nuclear wastes from naval reactors. 
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for disposal by uranium processing mills of radioactive waste and 
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AEC 719/28 

ATOMIC ENERGY COMMISSION 

RADIOACTIVE WASTE DISPOSAL INTO ATLANTIC AND GULF COASTAL WATERS 

Note by the Acting Secretary 

1. The attached letter from the Chairman, JCAE, is circulated 
for the information of the Commission. The letter has been 
referred to the Division of Reactor Development. 

2. The Special Assistant for Congressional Relations has 
advised that a JCAE hearing on this matter has been scheduled 
for 2s00 p.m., Wednesday, July 29, 1959. 

Harold D. Anamosa 
Acting Secretary 
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CONGRESS OF THE UNITED STATES 
JOINT COMMITTEE ON ATOMIC ENERGY 

July 20, 1959 

Honorable John A. McCone 
Chairman, Atomic Energy Commission 
Washington 25, D. C. 
Dear John: 

Members of the Joint Committee on Atomic Energy have been 
concerned with the recommendations of the eight-man panel of 
scientists named by the Committee on Oceanography of the National 
Academy of Scientists - National Research Council. This is 
Publication 655 entitled RADIOACTIVE WASTE DISPOSAL INTO ATLANTIC 
AND GULF COASTAL WATERS and was released for Sunday morning papers 
of June 21. 

Because of the intense interest which this press release 
developed, Senator Pastore has suggested to me that the matter 
is one on which there might be a special report to the Joint 
Committee from the Atomic Energy Commission. This point of view 
has been checked with Representative Chet Holifield who, as 
Chairman of the Special Subcommittee on Radiation Hazards of the 
Joint Committee, conducted some waste disposal hearings earlier 
this year, and he was very much interested in this entire field. 

In behalf of them and other members of the committee, I 
would ask that you have your staff prepared to come up and report 
to us on the plans of the Atomic Energy Commission for radioactive 
disposal into Atlantic and Gulf Coastal waters. 

I am also sending you a copy of H. R. 8187, introduced by 
Representative Thompson of Texas, which has just been referred to 
our committee and on which you might want to report to us at the 
time of your visit. I think you had a copy of the bill, but If 
you are going to report on it, there ought to be verbal testimony 
as well as the written report, and this should be handled by the 
Holifield committee at that time. 

I am also suggesting to Senator Pastore that if there are 
areas either in the Atlantic or Gulf coastal waters where hearings 
should be held, I would appreciate it if he would contact the 
necessary groups of citizens and, in conjunction with Representa­
tive Holifield, arrange to hold such hearings. 

Sincerely yours, 
/s/ 

Clinton P. Anderson 
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HEW Acts to End A­Contamination of Rivers 
Bv Edward Gamaj?ekian 

Staff Reporter 
Th" Department of Health, 

Education, and Welfare yes­
iprdav outlined a series of 
^tpps to bring a halt to radio­
xcine contaminat ion of 
i nited States rivers and 
rreams bv uranium refiner­

1PS 

Approximately half of the; 
■*« ore­processing plants» now 
m operation are dumping r£­
rimm and other waste prod* 
urU into rivers in the.1 West| 
according to HEW investiga­
ior« Of the rivers checked so 
far, the majority have been 
found to contain coneentra­
lion<s of radium far in excess 
of the maximum "permissi­
ble' limit. It was 22 times as 
hish in one instance. 

HEW Secretary Arthur S. 

Flemming, at onejj£Jiis 
lar press conferences yester­
day, reported that the first 
Federal enfbrcement "wtioii 
was about to end the contami­
nation of the Animas Biver— 
ar stream that runs from Colo­
rado into New Mexico. 

Studies would begin next 
year on three rivers in Wyo­
ming, he said—the Bighorn, 
Sweetwater and North Platte. 

Flemming also disclosed that 
he had asked United States 
Surgeon General Leroy E. Bur­
|uey to determine how much 
effort it would take to study 
all of the streams that now 
are being contaminated with; 
radioactive wastes. 

Sen. Clinton P. Anderson 
(D­N. M.), Chairman of the 
Senate­House Committee on 
Atomic Energy and a frequent 
critiq of the Atomic Energy 
Commission's handling of the 

river contamination problem, 
,d yesterday it was apparent 

that the AEG bad abdicated 
its responsibility to the United 
States, Public Health Service 
(a division of HEW). 

Flemming was asked at his 
press conference what action, 
if any, HEW had taken on the 
report of the Public Health 
Service's advisory committee 
on radiation that was issued 
onj March 28, almost four 
months agorThis report called 
for the transfer of the respon­
sibility for the public health 
aspects of atomic energy from 
the AEC to the PHS. 

Flemming said a decision 
would be reached within the 
next 39 days* The transfer is 
now being studied by the Ad­
ministration. « 

Several billsv that would 
bring about such a transfer by 
legislative action already have 
been introduced in the Senate 

and House. NoneJ&jryet been 
reported out of committee, 
Hear^tglJott ifce Senate bfll 
already nave begun but tem­
porarily are being held tip. If 
the Administration makes the 
transfer itself, the bills will 
probably be pigeonholed, ^ 

A report on the tofltaaiina­. 
tion of 1? major streams and 
lakes from tKferadloaetlve fall­
out from atomic tests also was 
released yesterday. Although 
Flemming stated that the lev­
els were very low, the data pre­
sented in the report was not 
revelatory. The report listed 
levels of gross activities up to 
2863 units (micromicrocuries 
per liter) but did not identify 
the radioactive elements. This 
much strontium­90 would be 
exceedingly dangerous where­
as this amount of most of the 
other atomic bomb end­prod­
ucts would not 

Data reported In' 
used to indicate I 
eflierwise is of littl< 

In a prepared 
Flemming pointed t 
highest level of st 
found in these sti 
likes during the 
months of this ye. 
units, about 1/17 o 
xnissible" limit 

He said the numl 
pling stations wot 
creased from the 
operation to 75 by 
and to 250 ultimate 

The HEW Secrets 
peared in the anon: 
tion of saying, oi 
hand, that there w< 
cient means to ehe 
cessive radioactive 
tion of the strear 
dozen or so uraniur. 
of radioactivity fror 
17 rivers and lakes. 
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TO Dr. Charles L. Dunham, Director DATE.-
Division of Biology & Medicine July 21, 1959 

Morse Salisbury, Director 
FROM Division of Information Services 

Harold D, Anamosa, 
Acting Secretary 

SUBJECT: 

RADIOACTIVE WASTE DISPOSAL 

SYMBOL:SECI:AHE 
1. This will confirm our telephone notification on July 17 that at 

Meeting l£28 on July l£ during discussion of the problem of radioactive waste 
disposal, the Commissions 

Requested that a program be developed to* 

a) Insure the health and safety of the public and 
atomic industry employees, and 

b) Convincingly inform the public of the facts in 
connection with this program. 

2. The General Manager has directed that you report to him your plans 
for complying with the 0*131:0118̂  s request. Please inform us by memorandum 
when you have done so. We will be glad to provide you further information 
on the Commission discussion of this matter. 

ccs Chairman 
General Manager 
Asst. Gen. Mgr, for &dm, 
Asst. Gen. Mgr. 
Asst. Gen. Mgr. for MID 
director, Licensing & Regulation 
General Counsel 
Director, Production 
Director, Reactor Development 
Director, Inspection 
Director, Raw Materials 
D. C. Office 



1. Radioactive Waste Disposal 
Mr. McCone referred-^o-a-^ay-4^-19§9» Washington 

newspaper article 2 / regarding the radiation contamination of 
rivers and said he was seriously concerned about the growing 
volume of criticism ABC was receiving on the problem of 
radiation contamination. 

Mr, Hollingsworth reviewed the history of AEC actions 
dealingJlth the^problem of radioactive contamination of rivers, 
by uranium oxide mills. The initial action under the Atomic 
Energy Act of 1954 was a regulation (10 CFR Part 20) issued 
in February 1957 to control the radioactive level of effluent 
and dust being released into the rivers and atmosphere by the 
mills. Inspections conducted in the fall of the same year 
revealed cases of noncompliance. Letter notices of violations 
were issued to these operators during the period of May through 
December of 1958._^felnspecJklon_oiL-notified mills was^bei 
in January 1959* to verify corrective changes proposed by the 
mills. The reinspections still being conducted had shown only 
six of the twenty-three nnt1f1ftri ton be—ia^Lalafcj^ft, 
Mr. Hollingsworth pointed out that in May 1959 orders were 
Issued to the six mill operators directing them to show a 
schedule of corrective action by July 1, 1959. 

Mr. Johnson noted that the Public Health Service in 
discharging their responsibility under the Water Polution Act 
had made surveys of the affected rivers beginning in 1950. 
He said at that time they found that only in one case had the 
permissible radioactive level of effluent been exceeded by the 
mills, and it was not considered serious enough to prosecute. 
Dr. Dunham said that in his close association with the Public 
Health Service on this matter they had not shown alarm over the 
radioactive contamination. In reply to a question by Mr. Floberg, 

entirely reflected by the level of radioactivity in the waste ^ 
Dr. Dunham said that the seriousness of the contamination is not ii 

~ products of̂ fche mllls^—He^xpa^lned-^feha^-duration-ef—exposure 
to the radiation determines the amount of danger to health. 
Therefore, he said that both he and PHS officials believe that 

Jfcsis 
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if the mills are compelled to take corrective measures to 
eliminate the excessive contamination within a reasonable period 
no harmful effects will result. 

Mr. Hollingsworth said effective press releases had been 
impaired by the lengthy regulatory action but In retrospect 
the AEC has been deficient in the handling of public relations 
on this matter. An outline for a public relations campaign, 
he said, was forwarded to him earlier In the day by the Director 
of Information Services, which he believed would be helpful 
In dispelling the misconceptions appearing in the press. 

In reply to a question by Mr. McCone, Mr. Hollingsworth 
said the ABC responsibility extends only to the control of 
the radioactive level of effluent and dust released by the 
mills. He noted that the condition of the rivers as a whole is 
the responsibility of the Public Health Service. The Chairman 
said he was concerned about the faot that violations 
of an ABC order had continued for two years, regardless 
of the fact that Public health is not presently endangered. 
He noted that the mill operators would minimize their operating 
expenses until forced to Install the necessary equipment to 
prevent the contamination. 

With regard to the problem of fallout, Mr. Hollingsworth said 
the first quarterly press release on fallout is scheduled to be 
issued early In August. These reports are intended to dissemi­
nate to the public factual Information about fallout. 

Mr. Hollingsworth then turned to the public misunderstandings 
concerning ABC policies on ocean disposal of radioactive waste. 
Mr. Price pointed out that the AEC had been disposing of 
radioactive waste from its facilities for a number of years by 
dumping it in certain ocean areas and the safety of these 
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operations has not been questioned. He said that i t was not 
unti l thoJU^Uoeneed private corporations to contract for the 
disposal of waste from licensed isotopes users that there had 
been any public alarm. 

The Commission then discussed the organizational responsi­
bility for the over-all administration of the AEC waste disposal 
program. Mr. Graham pointed out the need for an integrated 
organization within the AEC to efficiently administer the entire 
waste disposal program and to be capable of effectively allaying 
the mounting public fears about this situation. 

Mr. McCone proposed and the other Commissioners concurred 
that the responsibility for waste disposal be centralized within 
the AEC and that a program be developed, (a) to Insure the 
health and safety of the public and of atomic industry employees^ 
TOTtbT^o^onvlnolhgTT^ 
connection with this program. 

&&%& 
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July 13, 1959 

AEC 5llV3 
COPY NO. 

ATOMIC ENERGY COMMISSION 

STATUS OF COMPLIANCE OF URANIUM MILLS WITH 10 CFR 20 
"STANDARDS FOR PROTECTION AGAINST RADIATION" 

Note by the Acting Secretary 

The General Manager has requested that the attached re;/?..! 
by the Directors of Inspection and Licensing and Regulation be-
circulated for the information of the Commission. 

Harold D. Anaraosd. 
Acting Secretary 
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ATOMIC ENERGY COMMISSION 

STATUS OF COMPLIANCE OF URANIUM MILLS WITH 10 CFR 20 
"STANDARDS FOR PROTECTION AGAINST RADIATION" 

Report to the General Manager by the 
Director, Division of Licensing and Regulation 

and the 
Director, Division of Inspection 

1. In view of recent compliance action taken by the 
Director, Division of Licensing and Regulation, concerning 
uranium mills operating under AEC license, the following 
summary of the potential health hazards in milling operations 
and status of compliance of the mills with Commission regulations 
is submitted for the information of the Commission. 

2. Uranium milling operations preceded by more than 10 
years the establishment of Commission regulatory requirements 
in the form of 10 CFR 20 relating to health and safety. Attached 
as Appendix "A" is a list of uranium processing plants and infor­
mation on their operation including dates the mills first 
delivered uranium ore to the AEC, The uranium ore processing 
mills on the Colorado Plateau furnished ores for the Manhattan 
Engineering District and later to the Atomic Energy Commission 
under several types of contracts. Prior to the establishment 
of the regulatory program, the health and safety aspects of the 
mills then in operation were subject to the Walsh-Healy Act 
(Department of Labor). Some of the AEC contracts contained pro­
visions dealing with health and safety. AEC representatives made 
surveys to assess radiological hazards associated with some mill 
operations? however all mills were not included in the program, 
In February 1957, the AEC established and published formal 
regulations with regard to standards for protection against 
radiation. Since all of the ore processing mills were licensed, 



UNCLASSIFIED 

these regulations became effective for each of them. The mills 
are, therefore, a unique category of Commission licensee in that 
their processes and production methods were established in the 
industry before regulatory requirements were imposed, and their 
equipment and operating procedures did not include the controls 
of potential health problems from radioactive material as later 
required by the regulations. 

3. After the Commission's regulation 10 CFR Part 20, 
"Standards for Protection Against Radiation," became effective 
in February 1957, the Commission (HASL) undertook a study of 
twelve of the mills, then in operation, to identify conditions 
and operating characteristics which might present problems in 
terms of compliance with the new Commission regulations. It was 
found that uranium dust released into the air from crushing and 
barreling operations exceeded the permissible concentrations 
specified in 10 CFR 20j also, the process liquid effluent 
discharged either directly into rivers, or indirectly by seepage 
from holding ponds, contained uranium daughter products, such 
as radium, in excess of the regulatory limits. These findings did 
not indicate an immediate hazard to the health and safety of the 
employees nor to the public, but did indicate the need to 
initiate action to assure compliance with Part 20. The regula­
tory limits in 10 CFR 20 are based on a continuous lifetime 
exposure, and exposures to concentrations of radioactive 
materials slightly In excess of Part 20 limits for a short 
period does not represent an immediate hazard. 

4. After the preliminary survey study, the Commission 
initiated inspections of the mills in late 1957 to determine 
their status of compliance with 10 CFR Part 20. Initial 
inspections of all the mills were completed In early 1959. 
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Briefly, the initial inspections revealed that in general the 
mills had not made adequate surveys of radiation levels and 
concentrations of radioactive material in air and liquid 
effluents to demonstrate their status of compliance with Part 20, 
Notices of alleged violations were sent to the mills requiring 
them to indicate corrective measures that would be taken to 
initiate surveys and correct Items of noncompliance. The mills 
indicated in their replies to the notices that corrective action 
would be taken. 

5. The Commission recognized at this time that major 
deterrents to a mill compliance program was the lack of technical 
talent among mill personnel who would be qualified to conduct 
a radiological survey program, and the lack of standardized 
analytical techniques for making meaningful measurements of the 
permissible concentrations of radioactive material specified In 
Part 20. Accordingly, the Commission took action to inform and 
assist the mill operators in the technical fields of compliance* 
The Division of Raw Materials, in 1957, initiated a study of the 
AEC's Monticello Mill to develop survey procedures and control 
measures which would assist the mills in achieving compliance 
with the regulations. The AEC*s Winchester Laboratory also 
initiated studies on analytical procedures for determining con­
centrations of radioactive materials in effluents and to develop 
procedures for extracting the radium from the ore processes. In 
October 1958, a meeting was held in the Grand Junction Operations 
Office between representatives of the AEC, the U,S8 Bureau of 
Mines, U.S. Department of Labor, U„S, Public Health Service, and 
Public Health or Industrial Safety representatives from eight 
western states in which mills are located, and officials repre­
senting more than twenty of the mills. The purpose of this 
meeting was to discuss and explain the provisions of Part 20 cf 
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the Commission's regulations, to review the licensing and inspec­
tion procedures of the Commission, and to indicate to the mill 
operators the cooperative efforts of the various Federal and 
State agencies. To provide further guidance, a meeting was held 
by the Division of Raw Materials with the mill operators in 
Grand Junction in April 1959, to discuss experience in the AEC-
owned Monticello Mill and the studies on assay procedures which 
were conducted by the Winchester Laboratory. 

6. Follow-up inspections of the mills were started in 
January of this year to determine the adequacy of the corrective 
actions as a result of the first inspection and the present state 
of compliance of the mills. Follow-up inspections of the mills 
have revealed that, with a few exceptions, the mills have not 
exerted sufficient effort to comply with the regulations. While 
the mills that were issued the notices of alleged violation as 
a result of the first inspection have made some radiation surveys, 
most of them have not made comprehensive and thorough evaluations 
of the concentrations of radioactive material in air to which 
employees are being exposed, and in effluents to the environment 
as required by the regulations. It has been determined by these 
preliminary surveys made by the mills, although Incomplete as 
stated above, that in some areas concentrations of radioactive 
material in dust to which employees are exposed exceed Part 20 
limits. In some cases, concentrations of radioaotive material 
being discharged into rivers or streams also exceed Part 20 limits 
Orders have recently been issued to five mills requiring them 
to outline in detail by July 1, 1959, the measures which they will 
take to achieve compliance with 10 CFR 20. Answers have been 
received in which the mills have outlined their programs of 
corrective measures. These answers are being evaluated by the 
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staff. Preliminary review indicates that the answers are 
satisfactory. However, the replies are being thoroughly evaluated 
to determine adequacy with regard to proposed procedures and 
equipment changes. The time schedules specified by the mills for 
corrections range from October 1959, through December 1959. 

If we accept the programs outlined by the mills in their 
answers, we should follow up with inspections this fall. If 
these Inspections show lack of satisfactory progress in meeting 
the schedules of compliance, we will then have to consider orders 
to show cause why the licenses should not be suspended. 

7. With regard to the other mills, several follow-up 
inspections have been made, Some inspection reports are now In 
preparation and those that have been completed are being reviewed 
to determine appropriate enforcement action. As appropriate, 
orders or notices of violation will be issued to those mills 
that are not in compliance with the Commission's regulations. 

8. The Durango mill operated by the Vanadium Corporation 
of America was cited in the Commission's order for exposing 
employees to concentration of radioactive material in the air in 
excess of Part 20 limits, and for releasing concentrations of 
radioactive material into the Animas River in excess of Part 20 
limits. The discharge of radioactive waste Into the Animas River 
by this mill was the subject of a conference held on June 24, 1959, 
by the U.S. Public Health Service. The conference was based on 
a study of the Animas River which had been made by the U.S. Publia 
Health Service during the summer of 1958 at the request of the 
states of New Mexico and Colorado under the Federal Water 
Pollution Control Act. The study indicated that concentrations 
of radium in the Animas River below the Durango mill were in 
excess of the permissible concentrations for drinkircg water in 
unrestricted areas in 10 CFR 20 and that water being used by 
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persons out of the Animas River may exceed permissible limits, 
The Commission was invited to attend the conference and attached 
as Appendix "B" is a copy of a statement which was given at 
the conference by a Commission representative, A representative 
from the Durango mill Indicated at the conference that corrective 
action has been taken and further action is planned to drastically 
reduce the concentrations of radium being discharged from the 
mill into the Animas River. The conferees (U.S. P.H.S. and States 
of Colorado and New Mexico) concluded that the licensee is 
taking appropriate action. They also concluded that it is 
reasonable to expect the Durango mill to correct the situation 
within the next 4 months. After 4 months, the conferees are 
to re-evaluate the situation on the basis of action taken by 
the Durango mill. 

9. In summary, potential health hazards may be involved 
in uranium mill operations in two respects: 

a. Concentrations of radioactive material in the 
dust which employees may breathe may be in excess of 
the limits of 10 CFR 20. 

b. Concentrations of radioactive material in the 
relatively large volume of liquid mill effluents which 
may be discharged into streams may exceed the limits 
of 10 CFR 20. 

Surveys have shown that the nature of the potential hazard is 
one of chronic long-term exposure rather than an acute problem 
requiring precipitous compliance action. Because of the necessity 
for modification of the equipment and facilities, several months 
may be required for the mills to In all cases attain compliance 
with Part 20. However, it is necessary that AEC compliance 
actions in the form of orders and follow-up Inspections result 
in a positive program to attain compliance with Commission regu­
lations. Inspection and enforcement action will be vigorously 
pursued until compliance Is attained. 

The Divisions of Biology and Medicine, Reactor Development, 
and Raw Materials have concurred in this report. 
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URANIUM PKOCESSING RANTS 

Company 
Location 
of Mill 

First Contract 
Signed 

First U3O0 Delivered 
to AEC 

Present Contract 
Terminates 

Mated Capacity 
• Tons of Ore 

Per Day 

1 . Anaconda Company 
2 . Climax Uranium Company 
3 . Dawn Mining Company 
4 . Susquehanna Western Inc . 
5. 60vernment-ownea 
6. Gunnison Mining Company 
7 . Homestake-New Mexico Partners 
8. Homestake-Sapin Partners 
9„ Kermac Nuclear Fuels , Corp. 

10 . Kerr-MeGee Oil Indust r ies 
i i . Lakeview Mining Company 
12, Lucky Mc Uranium Corp,, 

' 1 3 0 Mines Development, Inc . 
~*L40 Ph i l l i p s Petroleum Company 
J 1 5 . Rare Metals Corp. of America 
16o Texas-Zinc Minerals-Corp. 
17. Trace. Elements Company 
18. Union Carbide Nuclear Company 
19. Union Carbide Nuclear Company 
20. Uranium Reduction Company 
21 . Vanadium Corp, of America 
220 Vitro Uranium Company 
23o Western.Nucl*»ar Corp. 
2k. Fed. Radorock^'jQss Hi l l s ftrtn^i 
25 . Globe Mining Co. 

In^p i'Uji r -

Grants, N. Mex. 
Grand Junction, Colo. 
Ford, Wash. 
Riverton, Wyo. 
Monticello, Utah 
Gunnison, Colo, 
Grants, N, Mex. 
Grants9 N. Mex. 
Grants, N. Mex. 
Shipreek, N, Mex. 
Lakeview, Ore. 
Fremont County, Wyo. 
Edgemont, S. Dak. 
Grants, N. Mex. 
Tuba City, Ariz. 
Mexican Hat, Utah 
Maybell, Colo. 
Rifle, Colo. * 
Uravan, Colo. 
H5ab, Utah 
Durango, Colo. 
Salt Lake City, Utah 
Split Rock, Wyo. 

s Fremont County, Wyo. 
Natrona County, Wyo. 

Dec. 27, 1951 
July 10, 1950 
Aug. 8, 1956 
Dec. 4, 1957 

Nov. 15i 1956 
Dec. 20, 1956 
Apr. 23, 1957 
May 3, 1957 
Aug. 17, 1953 
Nov. 18, 1957 
Nov. 14, 1956 
Apr. 28, 1955 
Sept. 17, 1957 
July 15, 1955 
July 17, 1956 
Aug. 10, 1955 
Oct. 2, 1947 
Apr. 13, 1949 
June 1, 1955 
Feb. 17, 1949 
Oct. 25, 1951 
Aug. 10, 1956 
Apr. 10, 1959 
May 13, 1959 

Sept. 1953 
June 1951 
Sept. 1957 
Jan. 1958 
Jan. 1950 
Feb. 1958 
Apr. 1958 
Sept, 1958 
Dec, 1958. 
Jan. 1955 

Mar. 
Aug. 
Aug. 
July 
Nov. 
Dec. 
Dee. 
Mar. 
Nov. 
Aug. 
Oct. 
Aug. 

1958 
1956 
1958 
1956 
1957 
1957 
1947 
1950 
1956 
1949 
1951 
1957 

* Union Carbide Nuclear Company also buys ore at Slick Rock, Colorado, and Greenriver, Utah, as 

Mar. 31, 1962 
July 31, 1960 
Mar. 31, 1962 
Nov. 30, 1963 

Mar. 31, 1962 " 
Mar. 31, 1962 
June 30, 1963 
Dec. 31, 1966 . 
Oct. 31, 1959 
Nov. 30, 1963 
Mar. 31, 1962 
Mar. 31, 1962 
Dec. 31, 1966 
Mar. 31, 1962 
Dec. 31, 1966 
*tar^ 31^^1962 
MarB 31, 1952" 
Mar. 31, 1962 
Mar. 31, 1962 
Mar. 31, 1962 
Mar. 31, 1962 
Mar. 31, 1962 
Dec. 31, 1966 
Dec. 3I* I900 
TOTALS ~, 

feed for the Rifle, Colorado, 

ratelv owned and operated* and 

3,500 
330 
400 
500 

. 350 
200 
750 

1,500 
3,300 
300 
210 
750 
400 

1,725 
300 

1,000 
300 

J^OOO 
1,000 
1,500 
750 
600 
400 
is 20 90 

2I,0"S5 
mill. 

Estimated Cost 
of Hill 

000 
$19,358, 
3,088, 
3,100,000 
3,500,000 

000 
000 

5,000; 
2,025j 
5,325, 
9,000,000 
16,000,000 
3,161,000 
2,600,000 
6,900, 
1,900, 

COO 
000 

9^500,000 
3,600^000 
7,000,000 
2,208,0 
-8-JPSOO (MP 
5,000 

0 
000 

250^000 
"813,000 
5,500,000 
3 600 000 

$rW.928.000 

NOTEs Except for the Government-ewned mill at Monticello, Utah, the above mills are privately owned and operated, and all are licensed t& buy 
uranium ores from producers. The USAEC buys the concentrate product under the terms of contracts with each mill operator. 

(Prepared by Information Division, GJ00) Appendix nAn 
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APPENDIX "B" 

UNITED STATES ATOMIC ENERGY COMMISSION 

Statement to be Presented at Second Session of a Conference on 
Pollution of ANIMAS RIVER, June 24, 1959, Santa Pe, N.M. 

Held by U.S. Public Health Service Under the 
Federal Water Pollution Control Act 

We recently received copies of the "Survey of Interstate 
Pollution of the Animas River" prepared by the Public Health 
Service's Division of Water Pollution Control. Although there 
may be some specific points in the report that are subject to 
variation in technical interpretation, the study has provided 
a considerable amount of useful and needed information concerning 
the nature and extent of discharges of radioactive effluent from 
the Durango Mill into the Animas River, 

There is no need for me at this time to identify the 
specific findings and conclusions of the Division of Water 
Pollution Control, U.S. P.H.S., since they are all set out in 
the report which has been made available to those attending the 
conference. We note, however, that the report does contain 
findings that there are concentrations of radioactive material 
in the Animas River above those specified as permissible by the 
NCRP and suggests a need for reductions in those concentrations, 

It may be of interest to those attending this conference 
to know that an extensive industrial waste survey of uranium 
milling operations on the entire Colorado Plateau has been 
undertaken by the United States Public Health Service at the 
request of the Atomic Energy Commission. Preliminary Information 
from this survey should become available within the nex£ few 
months. 

- 8 - Appendix f,B" 
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Beginning about two years ago, the Commission Instructed 
its Process Development Laboratory at Winchester, Massachusetts 
to extend its research and development activities for the purpose 
of developing procedures to reduce radiological hazards associated 
with mill operations. The objectives of these studies include 
reductions In concentrations of radioactive material in effluents 
released from the mills and reductions in radioactive dust con­
centrations within the mills. These studies are continuing. 

The Information developed to date in this program at our 
Winchester Laboratory has been made available to each of the ore 
processing mills, to the United States Public Health Service, and 
to a number of other interested organizations. The reports have 
been printed and made available for public distribution through 
the Office of Technical Services, U.S. Department of Commerce. 
These reports include the following: 

(a) WIN-101, December 15, 1958, "Interim Report 
on Investigation into the Problem of Radioactive 
Pollution of Uranium Mill Effluents." 

(b) WIN-111, April 1, 1958, "Second Interim Report 
on the Problem of Radioactive Pollution of Uranium Mill 
Effluents." 

(c) WIN-113, December 30, 1958, "Radium Balance 
in the Monticello Acid RIP Uranium Mill." 

(d) WIN-114, December 15, 1958, "Survey and Prevention 
Techniques for the Control of Radioactivity Hazards at 
the Monticello Uranium Mill." 

Additional reports will be published in the near future. 
Among the principal items reported to date are improved 

procedures for determining concentrations of radioactive materials 
present in discharged wastes; procedures for purifying waste 
liquors to remove radioactive materials contained therein; and 
data as to the extent to which radioactive materials In undissolved 
tailings are dissolved In water through natural weathering. During 
the next several months we expect to receive the final report on 
these studies. 

" 9 " Appendix "B" 
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It Is believed that the information contained in the 
Public Health survey of "Pollution of the Animas River" and the 
data coming out of the Winchester Laboratory, together with 
other available information, will suggest means for alleviating 
the problems under consideration by this conference which are 
presented by operation of the Durango uranium mill. 

On May 22, 1959, in accordance with procedures established 
by the Atomic Energy Act of 1954, as amended, and the Commission5s 
regulations, the Commission issued an order to the Vanadium 
Corporation of America, operators of the Durango uranium • 
concentrating and refining mill. The order cites the company 
for alleged violation of Commission regulations and orders the 
company to submit to the Commission on or before July 1, 1959 a 
full and complete statement of the measures which the company 
proposes to take in order to achieve full compliance with the 
Commission's regulations• 

The alleged violations include principally (l) exposure of 
employees to dusts containing concentrations of airborne 
radioactive material in excess of limits specified in Part 20 of 
the Commission's regulations (Standards for Protection Against 
Radiation); and (2) release of radioactive material in the 
Animas River in concentrations in excess of those established 
In the Commission's regulations. Upon receipt of the reply by 
the Vanadium Corporation and in light of information developed 
at this conference and studies conducted by the U.S. Public Health 
Service and the Atomic Energy Commission, the AEC will, in 
accordance with its established procedures, take whatever steps 
are necessary to assure that the operations of the Durango Mill 
will be conducted In compliance with the Commission's regulations 
and will not endanger the public health and safety. 

In the conduct of our further proceedings under our Act and 
regulations, we are anxious to keep in touch with the agencies 
represented at this conference, and to continue our cooperative 
inquiries. - 10 - Appendix "B" 
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.UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

No. B-lll 
Tel. HAzelwood 7-7831 

Ext. 3446 

FOR IMMEDIATE RELEASE 
(Wednesday, July 8, 1959) 

NOTE TO EDITORS AND CORRESPONDENTS 
The following was dictated to the wire services at 

6:15 p.m. on Tuesday, July 7, 1959: 

STATEMENT BY THE ATOMIC ENERGY COMMISSION 
No radioactivity was present in a steel drum founa last 

Saturday on a beach at Battle Rock State Park, Oregon, marked in 
a manner indicating it contained radioactive waste materials. 

Examination of the drum and its contents - apparently 
a quantity of water and oil - at the Commission's Hanford Works, 
Richland, Washington showed no radioactivity. There were no 
identifying marks on the barrel such as are required in the waste 
disposal operations of Commission contractors and licensees. A 
number of other dissimilarities were evident: 

(1) The drum was painted with white enamel, whereas 
the drums commonly used in waste disposal are not painted white. 
The condition of the enamel indicated that the drum had not been 
exposed to the elements for long. 

(2) The drum was not weighted with concrete to insure 
sinking as is required in waste disposal operations. 

(3) The markings on the drum were not those customarily 
used in waste disposal activities. 

- 30 -
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FORM AEC-204 

DATE: 

I N D E X : Materialspl2 

» 
# 

TO: General Manager 

FROM: John A. McCone 

SUMMARY: Memo is with re to the withholding of information from the public and 
the United Nations on the subject of Radioactive Fallout. Mr. McQone is 
requesting that a study he made on this subject by the Div. of Inspection 
and submitted to him by the 1st of April. Also Mr. McCone would like a 
report concerning the activities and the responsibilities of the AEC 
Inspection Division. Quite independently of the above study, he would like 
a report at the some time concerning policies, regulations and procedures 
within the AEC for the licensing and handling of radioactive materials. 

FILED: 
INDEXER: MH&S-3Radiation 

REMARKS: date of memoj 3-27-$9 

CC^«m<m>TDffiUNCLASSTPlED 
DOENSl DECLASSIFICATION REVIEW B.0.12958 
BV: <Z7 R.A.Puhl b 36-99 nOPJNM.ga 

U. S . ATOMIC ENERGY COMMISSION " TOJSffcGEONLY 

CORRESPONDENCE REFERENCE FORM 
it U. S . GOVERNMENT PRINTING OFFICE: 1SBI - S4O407 

Hi 
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February 17» 1959 

AEC 719/27 
COPY NO. 

ATOMIC ENERGY COMMISSION 

WASTE DISPOSAL HEARINGS 

Note by the Secretary 

The General Manager has requested that the attached 
memorandum from the Director of Licensing and Regulation 
be circulated for the Information of the Commission. 

W. B. McCool 
Sacretary 

DISTRIBUTION 
Secretary 
Commissioners 
General Manager 
Deputy Gen. Mgr. 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

MEMORANDUM February 3, 1959 

TO : A. R. Luedecke 
General Manager 

FROM : H. L. Price, Director 
Division of Licensing and Regulation 

SUBJECT: WASTE DISPOSAL HEARINGS 

During my testimony today in the Waste Disposal Hearings 
Mr. Holifield wanted to know if the Commission considered the 
Division of Licensing and Regulation to be a separate and 
independent division. I told him yes - that this division has 
no promotional or operating functions. He asked the number of 
people In my division, the number of inspectors in the Division 
of Inspection, the relationship between the two divisions and 
how enforcement is handled. 

He brought up the subject of the Piqua reactor and the 
several years that elapsed before the Commission dealt with 
the site question. I said that, in the future, the Commission 
would require preliminary site data along with the initial 
proposal in cases involving government participation like the 
Piqua project which is owned by the government. 

He asked me to explain the administrative procedures for 
review of licensed cases, including the hearing procedures, and 
wanted to know why we couldn't have comparable public proceedings 
for the cases like Piqua that; are not subject to licensing. I 
told him there were many difficulties in working out a licensing 
procedure for the second round cases but that we recognize the 
desirability of public proceedings on these cases and that I 
believed we would work out some parallel public procedures for 
those cases. ' 

During testimony of Dr. Qavid Price of Public Health Service, 
there was considerable discussion of the role of Public Health 
Service and the states. Mr. Holifield observed that for the long 
range some of AEC's responsibility might be transferred to PHS. 

Also, he expressed the view that the states should develop 
effective programs for health and safety and that consideration 
should be given to denial of licenses in states which don't 
have effective programs. 

Mr. Klassen, of the Illinois State Health Department, 
explained the operations of the State of Illinois with respect 
to atomic energy installations,' both contractor and licensee, 
and complimented the Atomic Energy Commission for cooperating 
with the state. He seemed to be exceptionally knowledgeable 
about atomic energy matters in his state. He made a statement 
to the effect that it is important to avoid putting this new 
atomic energy industry on the brink of being economically 
purified out of existence. 



DATE: 

I N D E X : MATERIALS-12-Waste Process ing & Disposal 

TO: 

FROM: 

SUMMARY: AEC 180/10 NATIONAL ACADEMY OF SCIENCE COMMITTEE REPORT ON OCEANOGRAPHY 
The National Academy of Sciences-National Research Council-
Committee on Oceanography will release to the press on Feb. 
12,1959 the res<ilts of their study of national problems in 
oceanography. The report affects AEC. One of the committee's 
recommendations is that the responsibility for regulation of 
disposal of radioactive wastes should be separate from the 
respo->bility of the Public Health Service or the Coast and 
Geodetic Survey. 

FILED: 
INDEXER: MH&S-3-2-Monitoring Program 

REMARKS: da te of paper : 2-16-59 

CONFIRMED TO BE UNCLASSIFIED 
DOENSI DECLASSIFICATION REVIEW B.0.12958 
BY; <Sg> fidftJM »*?•?«? DOBNN-SB ^ 
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I N D E X : Jfeterials 12 

T O : 

FROM: 

SUMMARY: AEC 180/9 - OCEMOGRAPHY RESEARCH PROGEIM 
Recent developments have pointed a need for an expanded 
research program in oceanography and marine biologyJ It 
is neeessary to determine what effects radioactive materials 
are being introduced into ocaan waters, which include fallout, 
waste disposal & operation of nuclear powered naval vessesl, 
to determine what effect such introduction into ocaan water 
can and will have on man. 

F I L E D : MHSS 3-2 Monitoring Program 

INDEXER: date of paper: 11-28-58 

REMARKS: 
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October 6, 1958 COPY NO. 

ATOMIC ENERGY COMMISSION 

RADIOACTIVE MATERIALS MANAGEMENT DEVELOPMENT PROGRAM 

Note by the Secretary 

1. At the Informal Meeting of the Commission on September 
26, 1958, the Commission requested a complete report of the 
Waste Systems Development Program. *i 

/ 
2. Attached for the information of the Commission is a 

report submitted by the Acting Director, Division of Reactor 
Development, in response to the above request. 

¥. B. McCool 
Secretary 
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ATOMIC ENERGY COMMISSION 

RADIOACTIVE MATERIALS MANAGEMENT DEVELOPMENT PROGRAM 

Report to the General Manager by the 
Acting Director of Division of Reactor Development 

THE PURPOSE 
1. To advise the Commission of the objectives and program 

of Radioactive Materials Management Development, 

PROGRAM OBJECTIVES 
2. The primary objectives of the Radioactive Materials 

Management Program can be classed in two categories as follows: 
a. Development of practical systems (equipment 

and procedures) for safe and efficient management 
of radioactive materials, particularly the high 
level fission product solutions resulting from 
processing of irradiated reactor fuels. 

b. Establishment of rational technical 
criteria for safe dispersal of low-level liquid, 
solid, and gaseous radioactive effluents from 
atomic energy operations into the environs. This 
includes the quantitative evaluation of atmospheric, 
hydrologic and geologic variables or parameters. 

3. A secondary but extremely important objective of the 
development program is to obtain the quantitative data and 
knowledge needed for establishing reasonable regulations and 
for administering the operations which bear on the environs, not 
only for the federal government but also for state and local 
governments. 

4. This program complements and is vital to the fission 
product utilization program in that it will make it possible 
for fission products from the chemical separation plants to be 
made available to fission products separation plants in the 
safest and most usable form. It will also help solve the 
problem of packaging for subsequent processing of those fission 
products for which there is no immediate use. 

- 1 -
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5. Development activities in category 2 a. have been 
directed toward finding and developing chemical procedures for 
concentrating and separating radioactive residues, toward 
fixation of the radioisotopes, and also toward determining the 
feasibility of storing the high level materials more safely 
and cheaply in selected geologic structures such as salt 
formations. At the present time efforts have been largely 
confined to feasibility studies and bench scale laboratory 
investigations. With proper support, it is anticipated that in 
5 years the program would be at full scale, "hot" field 
experiments on the geologic portions and at advanced pilot stage 
in the fixation work. 

6. Developments under category 2 b. above have been such 
that immediate requirements for engineering design of land-based 
low-level effluent dispersal systems can be met provided 
sufficient data are available on the nature of the effluents and 
on the specific environment involved. However, with the 
increasing use of the environs, it is almost mandatory that 
studies be carried out on more intensive and extensive bases. 
More detailed information, for example, is required on the 
physical and chemical interactions between the radioactive 
materials and natural earth constituents. The detailed nature 
of movements of liquids through porous media must be better 
defined. The behavior of radioactive materials in surface waters 
must be evaluated on a more detailed basis particularly with 
respect to the ultimate fate of specific isotopes, i.e. ultimate 
fate in terms of time and space distribution and possible 
connections to cause deleterious effects on man. 
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PROGRAM 

7. Development of Systems for Management. The Radio­
active Materials Program involving high level fission product 
residues is charted along two promising and compatible 
courses: (1) long term - centuries if necessary - storage in 
selected, geologic formations such as salt structures or deep, 
permeable strata which will effectively Isolate the radioactive 
hazard and (2) concentration and fixation or immobilization 
of the fission products in clay, glass, ceramic or other inert 
material. Feasibility studies (on paper) have indicated both 
approaches to be good possibilities. 

8. In the fixation area studies are being carried out on 
calcination, self-sintering and ion exchange and incorporation 
(fixation) into structures such as clay, glass, ceramics and 
synthetic feldspars. By calcination it is possible to overcome 
interference problems caused by the high salt concentrations 
in fission product separations residues. The aqueous solutions 
of salts and fission products are converted to solid oxide 
form by heating. Specific fission products such as cesium and 
strontium might then be leached out and marketed, or, if not 
needed immediately, incorporated in structures such as 
montmorillonite clay. Another approach being looked into is 
the application of ceramic glazes to the oxide product to reduce 
the leachabllity in order to enhance safety in handling these 
products. By self-sintering it may be possible to achieve an 
inert, non-leachable solid product by using only the decay heat 
of the fission products. In these studies fresh aqueous 
residues are mixed with natural earth materials such as clay 
and limestone and allowed to steep and fuse in a well insulated 
tank. Recovery of cesium, stontium and rare earths by 
continuous electrolytic processes and formation of synthetic 
feldspars which would incorporate the cesium and strontium 

- 3 -
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specifically is also being studied. Consideration is given to 
specific separation of the long lived fission products cesium 
and strontium from the bulk of the reprocessing residues. 
These fixation studies are being carried out at the National 
Reactor Testing Station, Argonne National Laboratory, 
Brookhaven National Laboratory, University of North Carolina, 
Johns Hopkins University, Oak Ridge National Laboratory, Los 
Alamos Scientific Laboratory and the Massachusetts Institute of 
Technology. Calcination pilot plants are being developed at 
the National Reactor Testing Station, Argonne National 
Laboratory and Brookhaven National Laboratory and a self-
sintering pilot experiment at Oak Ridge National Laboratory. 
Successful specific separations would make these sources 
available for possible industrial utilization, and would 
alleviate the storage problem of the bulk of the residues. 
Separation would not eliminate the storage problem, however, 
because removal of specific isotopes can only result in 
decontamination by a factor of about 10-10 . The remaining 
material is still a factor of 10^-105 more active than can be 
safely released to the environs and therefore must be stored. 

9. With regard to geologic storage, more work has been 
done on the possible utilization of salt structures than on the 
other geologic formations. Structural capabilities of halite 
(salt) formations, chemical compatibility of Purex and acid 
aluminum nitrate type wastes with halite and formation 
impurities, and calculations of dissipation of heat generated 
by fission products in salt cavities have been studied. During 
this fiscal year a design for a "cold" field salt experiment is 
to be completed and follow-up studies in the field will be 
initiated. Site surveys of several different salt formations 
for carrying on a "hot" field experiment will be continued. 
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Development work on the other direct-storage-in-nature 
approaches will be planned along lines recommended by special 
study groups of the American Petroleum Institute and the 
National Academy of Sciences. Laboratory studies on deep 
well problems such as plugging, compatibility of formation 
materials with the fission product residues, heat dissipation 
and corrosion are planned. Studies in these areas, besides 
those already mentioned, are being supported at the University 
of Texas, University of California, USGS, and ORNL. 

10. There are also some research and development projects 
concerned with understanding and applying fundamental laws of 
nature in order to better control radioactive liquid and 
gaseous effluents. Examples are studies of meteorology on a 
small scale, hydrodynamics of dispersion in quiescent and 
turbulent waters, mechanisms involved in ion exchange and 
behavior of aerosols in relation to air and gas cleaning. 
These projects represent the basis for further engineering 
development and are a vital part of the Radioactive Materials 
Management program. This work is being done at the National 
Laboratories and various universities including Harvard, MIT, 
Illinois, California and North Carolina. 

11. As indicated, the current emphasis on the program for 
developing efficient systems for managing high level fission 
products solution is on converting feasibility and laboratory 
studies to pilot plant scale - engineering studies on both the 
fixation and geologic storage approaches. In Fiscal Year i960, 
we will continue field studies of storage-in-nature systems. 
Sintering experiments will be continued and engineering develop­
ment of equipment for calcination will continue. Field 
investigations on "cold" salt experiments with radioactive 
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tracers will be continued and it is expected that sufficient 
data will be developed to determine the design of a "hot" 
experiment. The site for the latter will have been selected 
and a hazards analysis for the proposed work completed. It is 
expected that laboratory compatibility studies on deep 
geologic storage will have demonstrated the limits and proven 
the feasibility of the method. Criteria for a desirable 
storage formation will be defined and site surveys for field 
work undertaken. 

12. Establishment of Criteria for Dispersal. The phase 
of the Radioactive Materials Management program concerned with 
establishing criteria for safe dispersal of low level liquid, 
solid and gaseous - radioactive effluents is essential to every 
regulatory program - both Federal and State - which governs the 
amount and distribution of radioactivity released to local and 
regional environs. The information developed is used not only 
to establish safe limits for radioactivity releases but also 
to evaluate the safety of proposed operations at specific sites, 
e.g., the Division of Licensing and Regulation and the ACRS use 
this developed information to pass judgment on the possible 
effects of proposed reactor or other nuclear operations on the 
environs. The radioactive materials are evolved and discharged 
in all possible physical forms, i.e., liquid, solid and gaseous. 
Thus, the program must be concerned with safeguarding man and 
his resources from direct and indirect effects of the radio­
activity via air, water, soil and food routes of transmission. 
Each individual radioactivity release must be considered unique 
because of differences in the receiving mass of air, water or 
soil. (As examples, the meteorological diffusibility at the 
NRTS differs markedly from that at the Shippingport reactor, as 
do the gaseous effluents; the stream dilution capabilities of 
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the Animas River in New Mexico differ from those of the Mohawk 
River in New York - so do the wastes). 

13. This fiscal year studies on the fate of specific 
streams below KAPL, PWR and SRP operations will be continued. 
Similar studies, not. directly related to operating installations, 
are being done in Illinois and in Massachusetts. A survey of 
effluents from uranium milling operations on the Colorado 
Plateau and their impact on the environs is being made. The 
fate of radioaotivity and its possible effects in tidal 
estuaries in connection with the nuclear ship program is being 
studied in New York Harbor. An increasing utilization of our 
hydrogeological environs for radioactivity releases is being 
practiced and/or proposed for all nuclear facilities. In this 
connection, detailed geologic and hydrologic data are to be 
obtained on selected areas of the country where construction 
of nuclear facilities is likely to be concentrated. 
Meteorologic studies of atmospheric diffusion will be continued, 
These studies are being carried out through contract with the 
USGS, U. S. Weather Bureau, U. S. Public Health Service, 
Harvard University, Northwestern University and the Johns 
Hopkins University. 

14. In the next few years, it is anticipated that the atomic 
energy industry will expand - new processes and new operations in 
increasing numbers will make new and increased demands on the 
environs. Future environmental studies will depend to a degree 
on the results of present work. Quantitative data on the fate 
of radioisotopes released from existing sites now under study 
will be available to engineer systems for similar future 
operations. Regarding site selection, it is proposed to 
increase the program effort on the evaluation of proposed 
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reactor sites prior to construction. Reconnaissance studies, 
topographic, geologic and hydrologic mapping, soil studies, 
etc., would be utilized to evaluate sites and problems of 
radioactivity releases before the facility is placed in 
operation. 

15, One area where information is sorely lacking is in 
oceanography. The principal reason for the lack of information 
is the lack of money to support expensive oceanographic studies. 
At the present time the AEC through its contractors WAPD, BNL, 
UCRL and General Atomics is disposing of packaged contaminated 
trash at several sea disposal locations. The only available 
commercial means of waste disposal is sea disposal. Except for 
short reconnaissance surveys of AEC disposal sites last year, 
which in the minds of some state agencies were not conclusive, 
there are no quantitative data to definitely establish the 
safety of these operations. Even though the oceans are not 
considered for disposing of more than contaminated trash from 
seaboard installations, (and they are the receiving bodies of 
surface streams which receive radioactivity), it is 
desirable to conduct a sufficient number of oceanographic 
studies, both physical and biological, in order to ascertain the 
limitations of sea disposal from the health and safety point of 
view. Since sea disposal undoubtedly will appear to be an 
attractive method to a number of foreign countries, particularly 
those with limited land area and high population density, it is 
important to accumulate this type of oceanographic information. 
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UNITED STATES GOVERNMENT 

TO 

FROM 

Frank K. Pittman, Acting Director 
Division of Reactor Development 

W. B, McCbol, Secretary 

DATE: September 29, 1958 

SUBJECT: WASTE SYSTEMS DEVELOPMENT PROGRAM 

SYMBOL: SECY:RDC 
f 

1. At the Informal Meeting of the Commission on September 26, 1968 
the Division request of $4.5 million for the Waste Systems Development Program 
was tentatively approved, subject to ratification when a quorum is available. 
You will recall that you stated a complete report of this program would be 
available for review by the Commission at the next scheduled meeting on Tuesday, 
September 30. 

2. This will confirm that the General Manager has directed that you 
take the action necessary to furnish this report. A copy of your report and 
other pertinent correspondence should be provided the Office of the Secretary. 

cc: General Manager 
Asst. Gen. Mgr. for Administration 
Asst. Gen. Mgr. for R&ID 
General Counsel 
D. C. Office 
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Informal ntg. 5. Waste Systems Development Program 
9-26-58 

Mr. Pittman reviewed the budget fer the waste systems y* 
development program and pointed out that the recommended 
reduction in this program would delay the development of adequate 
packaging of liquid waste which, in turn, would postpone the 
time when practical uses might be found for waste products. In 
addition, a reduction in the program would retard the economic 
disposal of low-level wastes and require that all fission 
products be separated at production sites, thus adding to plant 
costs. He also stated that there would be serious delay in 
the geological and meteorological surveys now being conducted 
on plant spillage effects for future site evaluations, and that 
all of the program projects eventually would be more costly 

if impaired by a lack of funds at the present time. Mr. Pittman 
further said that studies under the waste systems development 
program are being conducted by approximately fifteen companies 
throughout the country and that no portion of the $4.5 million 
requested would be spent on disposing of wastes in the ocean. 
Only unrecoverable waste is disposed of in this manner. 

In response to Mr. Libby's question concerning industrial 
interest, Mr. Pittman said the results of studies of packaging 
waste products should increase industrial interest. Mr. Libby 
asked if any investment companies had expressed an interest in 
buying atomic wastes on a "futures" basis, and Mr. Pittman said 
there had been no evidence of this. After further discussion 
the Commissioners informally approved $4.5 million for this 
program, subject to ratification when a quorum is available. 

0̂ 
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AEC 626/4 
COPY NO. 4< 

ATOMIC ENERGY COMMISSION 

STUDIES OF WASTE DISPOSAL AND RADIOACTIVITY IN 
THE URANIUM ORE PROCESSING PLANTS 

Note by the Secretary 

The General Manager has requested that the attached 
interchange of memoranda with the Director of Raw Materials be 
circulated for the information of the Commission. 

W. B, McCool 
Secretary 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

MEMORANDUM July 15, 1958 

TO : R. W. Cook 
Deputy General Manager 

FROM : Jesse C. Johnson, Director 
Division of Raw Materials 

SUBJECT: STUDIES OF WASTE DISPOSAL AND RADIOACTIVITY IN THE 
URANIUM ORE PROCESSING PLANTS 

SYMBOL : RM:JCJ 

Since the Division of Licensing and Regulation established 
standards of radiation tolerances for uranium mills, there has 
developed to an increasing degree apprehension and confusion 
over what should be done, who should do it, and what serious 
problems, if any, exist. 

Milling companies are anxious to comply with the regulations 
but do not have qualified personnel to determine whether opera­
tions meet established standards. For the most part, they do not 
understand the units of measurement used in the regulations or 
know how to make the radiation analyses. Although there may be 
private firms qualified to survey the mills and determine the 
radiation levels, there are none who have been engaged in this 
particular field and there are no established survey procedures 
and, consequently, no basis for estimating the cost of such 
surveys. 

A major source of concern and confusion results from the 
number of Government and Government-sponsored groups making or 
planning to make various types of preliminary investigations of 
radiological hazards in uranium mills, effluents of mill and 
stream and underground water pollution. Unless these activities 
are coordinated and given central direction, there is grave 
danger of a serious public relations problem with widespread 
publicity based upon rumor and partial information. 

Among the Government groups involved or interested in 
mill surveys are the AEC, U.S. Public Health Service, Bureau of 
Mines, Department of Labor, and State health and water resources 
departments. 

AEC groups which have made, or participated in preliminary 
surveys include the Divisions of Inspection, Licensing and 
Regulation, Biology and Medicine (including the New York 
Operations Office's Health and Safety Laboratory), Reactor 
Development and Raw Materials. In addition, the Division of 
Reactor Development has a contract for field work with Johns 
Hopkins University and a contract with the Public Health Service 
covering studies on waste problems. Under this latter contract 
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Reactor Development proposes to finance Public Health studies 
of water pollution by the mills and also an engineering study 
of mill processes. 

It is the opinion of the Division of Raw Materials that 
AEC activities relating to mill surveys and inspections should 
be immediately coordinated and all work placed under the direction 
of a single division. The division responsible for the program 
could, of course, assign various activities to other divisions. 

Other federal and state agencies also have responsibilities 
and interests for health and safety in connection with milling 
operations and for the prevention of stream pollution. It will 
be necessary for AEC to cooperate with these other agencies and 
to provide assistance, if necessary. It is our understanding 
that the Public Health Service has the responsibility for pre­
vention of pollution of streams crossing state boundaries. If 
this is true, stream pollution studies undertaken by Public 
Health Service should be financed by that Agency and not by 
AEC, as has been proposed. 

The Division of Raw Materials which administers the AEC 
uranium milling contracts and has the responsibility for uranium 
procurement, should participate in planning the mill survey 
program and should have advance information on the arrival of 
field survey parties. Our Grand Junction Office will be prepared 
to make arrangements for access to mills and assist the survey 
parties in every way. 

In addition, the Division of Raw Materials is now under­
taking a comprehensive survey of the AEC-owned mill at 
Monticello, Utah, which is operated on a fee basis by National 
Lead Company. In this survey we have arranged for the assistance 
of the Division of Biology and Medicine and other divisions. 
The Division of Raw Materials and its contractors have, to a 
large extent, been responsible for the development of milling 
processes now being used, and already has the Winchester 
Laboratory working on methods for eliminating or reducing 
radiation and waste disposal problems. The correction of these 
problems, if they exist, could have an important effect upon 
the cost of milling. 

I strongly recommend that the General Manager's Office 
Immediately assign to one division the responsibility of 
developing and directing a program for studying radiation and 
waste disposal at uranium ore processing plants. Other 
interested divisions should participate in planning and in 
carrying out such a program. 
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UNITED STATES, 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

MEMORANDUM July 30, 1958 

TO : Jesse C. Johnson, Director­
Division of Raw Materials 

FROM : R. E. Hollingsworth, Assistant General 
Manager for Administration 

SUBJECT: STUDIES OF WASTE DISPOSAL AND RADIOACTIVITY IN THE 
URANIUM ORE PROCESSING PLANTS 

Reference is made to your memorandum dated July 15, 
1958 and our meeting of July 18, 1958. 

I am advising all Divisions and Offices by copy of this 
memorandum that studies and surveys having as their objective 
the gathering of information or development of data, bearing 
upon the health and safety problems of the uranium milling 
industry, shall be at your direction and under your control. 

It is of primary importance that such activities be 
kept separate from, but carefully coordinated with, the 
Commission's regulatory program. The Division of Licensing 
and Regulation and the Division of Inspection in performing 
their respective regulatory functions would benefit by any 
such information or data provided. It is particularly 
important that such data be considered in the preparation or 
revision of AEC regulations. 

It is requested that you secure the concurrence of these 
two regulatory divisions before approving the initiation of 
any study or survey which requires contact with the licensees. 
Since any health and safety information which affects the 
regulatory program and which may benefit uranium millers at 
Government expense should be available to other similar 
licensees (such as thorium producers), the transmittal of 
such information to licensees must have the prior review and 
concurrence of the Division of Licensing and Regulation. In 
this regard, no advice or recommendations should be made to 
the licensees during or as a result of such studies or surveys 
except with approval of these two regulatory divisions. 



Office NLeffwvandum • UNITED STATES GOVERNMENT 

TO : Jesse C. Johnson, Director JJATE: v^-July 30, 1958 
Division of Raw Materials 

FROM : R. E. Hollingsworthy Assistant General 
Manager for Administration 

SUBJECT: STUDIES OF WASTE DISPOSAL AND RADIOACTIVITY 
IN THE URANIUM ORE PROCESSING PLANTS 

Reference is made to your memorandum dated July 15, 
1958 and our meeting of July 18s 1958. 

I am advising all Divisions and Offices by copy of this 
memorandum that studies and surveys having as their 
objective the gathering of information or development of 
data, bearing upon the health and safety problems of the 
uranium milling industry, shall be at your direction and 
under your control. 

It is of pr imary importance that such activities be kept 
separate from, but carefully coordinated with, the 
Commission's regulatory program. The Division of 
Licensing and Regulation and the Division of Inspection 
in performing their respective regulatory functions would 
benefit by any such information or data provided. It is 
particularly important that such data be considered in 
the preparation or revision of AEC regulations. 

It is requested that you secure the concurrence of these 
two regulatory divisions before approving the initiation 
of any study or survey which requires contact with the licen­
sees. Since any health and safety information which affects 
the regulatory program and which may benefit uranium 
mil lers at Government expense should be available to 
other similar licensees (such as thorium producers),, the 
transmittal of such information to licensees must have 
the prior review and concurrence of the Division of 
Licensing and Regulation. In this regard, no advice or 
recommendations should be made to the licensees during 
or as a result of such studies or surveys except with 
approval of these two regulatory divisions. 

CC: Heads of Divisions and Offices 


