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DEPARTMENT OF CEFERSE
MILITARY LIATSON COMMITTEE
.0, BOX 1814
WASHINGTOW 13, D.C,

Aprlil 17, 1958

Degr Mz, Streusa:

On Pebruary 25, 19581 forwerded a letter to you from the
Apsistant Seoretary of Defense (Research and Englneering) dated
February 19, 1958 concerning the construotlon of s Gobalt-80
fecility Lo provide a gamma scurce for the U,5, Army Ionlzing
Radlation Center. Thls letter indicated that the furnishing
of the Cobalt-60 loading and any necessary make-up quantities

. Bhould be predleated on the assumpitlon that the Department of

Defense will accept this Cobalt-60 in liew of the other regotor
produsts that might otherwiee have heen produced. In my forward-
Ing letter to you I stated thai the Department of Defensa
approval of the diversion of neutrons for the Ccbalt-60
produstion would be held in abeyance untll the fingl estimate

of the cost of this materisl in terms of reactor productas has
been furnished by the Commissalon,

I infer from your leiter of March 21, 19?8*to the Assistant
SBecretary of Defense {Resesreh and Engilneerlng) that your
astimateon 28111 call for an initial charge of two megaouries of
Cobalt-60 and en annual make-up raqulrement of 500,000 curies,
In your lettar fo me of Qetober 3, 195Fyou indicated that the
diversion of neutrong to produce the inltigl shargs of two
megacuries of Cobalt-£0 would mean the sacrifice of about 120
grams of tritiom or about 10 kileograms of plutonium., A
proportionate diversion for the anmual make-p of 500,000 curies
would mean an annual secrifice of 30 grams of trltium or about
2.5 kllograme of plubonium,

This 1s o notify you that the Department of Defenpe does
approve the diversion of neutrons to the approximate sztent
indioated above for the produoction of Cobalt-60 o be used es a
gamma source in the 1.5, Army Ionizing Radlation Cenfter,

Slncercly yours

/8/ Herbert B, Loper
Chalyman
Honorzble Lewls L, Straunss
Chairiran
U,5, Atcmie Enovry Commizslon

“¥FAYeilated a8 ARD 7135719, -
¥*Cn Milo dn Seorchkarisb. o




AEC 719/23
'2'!""

COFY NO,__ __—~ _

A C _ENERGY COMMISSIO

COBALT-60 FACILITY FOR U,S, ARMY IONIZING RADIATION CENTER
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The attached letter from the Chalrmsn, MLC, is elrculated
for the information cof the Commission, The attachment has been
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DEPARTMENT OF DEFERSE
MILITARY LIAISON COMMITTEE
P.,¢, BOX 1814
WASHTNGTON 13, D.C,

-

Aprdl 17, 1558

Dear Mr, Strauss:

On February 26, 19581 forwarded & lekter to you from the
Aggistant Secretary of Defense (Research and Engineering) deted
February 19, 1958 concerning the conatruction of g Cobalt-60
facllity to provide a gamma source for the 1,8, Army Ionlzing
Radlaticn Center, This letter indiocated that the furnlshing
of the Cobglt-60 loading and any necessary make-up quantitiea
shorld be predlcated on the assumption that the Department of
Defenge will accept this Cobalt-60 in liew of the other reactor
producte that might otherwise have been produced, In my forward-
lug letter to you I atabed that the Depertimment of Defense
spproval of the diversion of neubrons for the Cobalt-60
production would be held in abeyance until the £inal estlimate
of ths ocat of this maberlal In terms of reactor products has
teen furnished by the Commiszion.

I infer from your letter of March 21, 1953*to the Assistant
Secretary of Defensa {Research and Englneering) that your
estlimates 81111l ¢all for an initial charge of two megacurles of
Cobalt=-60 and an annaal make-up requirement of 500,000 suries.
In your letter to me of Cotober 3, 195F*you indicated that the
dlversion of neutrons to produce the inltial charge of two
megeouries of Cobslt-60 would mean the sacrifilca of gbout 120
gramg of tritiuom or about 10 kKilograma of plutenium, A
proporticngte diversion for the anmal make-yp of 500,000 curles
would nean an gnnual saerifilce of 30 greams.of tritium or ghout
2.5 kilogremas of plutonium.

This 18 to notlfy you that the Department of Defense doeaes
opprove the diversion of neutrona $o the approximate extent
indlcated sbove for the production of Ccbalt-60 to be used as 3
gamma source in the U,8. Army Ionizing Radiatlion Cenber.

Sincerely yours

/8/ Herbert B, Loper
Chalrman
Honorable lLewis L., Strauas
Chalrman
.5, Atcomic Enerpy Commisslion

*Cireulated ae ARC 715/10,
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. +1 2. Food Irradlation Reactor

o

General Loper suggested 1% would be helpful to review the i

situation with respeet to the Food Irpadiation Reachor (FIR)
and discuse further action to provide =2 gamna facllity for the

U.S.Zﬁbmg?gflnnizing Radiation Center, He traced the background of . .
pertinent correspondence, beginning with the DOD request for the
faciliSy in November 1955, the Congresslonal authorizatlon and
appropx»iation for the FIR 1n the AEC FY-1957 budget, and the
subsegquent denlal by the BOB of apportionment of funds for the
reactor., He observed tha

DOD the need for additi

henn the Commilasion referred to the

nal arguments as to esaentiality of the
facility, the Assistany Secretary of Defense {Research and
Engineering} had inltidted & review of the matter by the DOD's
Pechnical Advisory Panel on Atomle Energy. He added that by
letter dated August 20, 1957 to the AEC the ASD{R&E) forwarded

a copy of the TAQ;E report, notlng that the report contalned a
conclusion that a cobalt-60 racility appeare to offer a more )
practical source of gamma radiation than the FiR. The ASD{R&E)
had suégested to the AEC that, belore requesting reconsideration
of the FIR i1tem by the BOB, slternative courses of aection be T
explored, The ASD{RXE) had requested information as to the
avallability and coat of cobalt-60 as an slternate gamma source,

and expressed the necassity of contirmed AEC cooperation in the

Tood irradlation program, whatever course misht be decided upon,

The MLC, in Forwarding the ASD(BRE) letbter %o the AEC on Auguat

23, 1957 had incuired as to the effect that proviasion ef the

cobalt-60 would have on plutonivm production.

General Loper asiked whether the Commiasslion would consldéer
rescarch and development on zn irradiation faclllity utlllizing
cobalt-60 a2 normal function of the AEC, Mr. Libby gald that this
questlon has not been congsldared by the Commisgsion, but in hisg
oplr Lonr the Commission's reply would be affirmative, inasmach as
d coaalt-A0 Fasility would be a new applieation of atomie
e lF.  de also_sald. ln reply to Generzl Lopér's query, chat
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he thougnt the Comulssion could fund For irvadiabien~ef-%hko
eebals-60 /Tesearch and development on an Arradiaticn
7

facility./ He added, however, that he wao not sure that the
supply of cobalt would be sufflcient to m-eet the needa of a

facllity of 1000 tone per month capacity. DNr, Fields said that
the AEC's reply wlll 1ndlcate the coat of providing the cobali-

60, and the conasqusnhces to the production of weapon material.

General Loper ¢bserved that the DOD must fully suppoert the
FIR gpproach 1f apportionment of $he three million deollays
appropriated for construction of the reactor is to he achieved.
He aaid that 1f the deciglon 1s other than to proceed wlth the
FIR, conaiderable delay in realizatlon of a ganma irradiation
facillty might result,

General Loper requested the opinion of the Commlsslon as
to whether, 1I' the FIR were not £o be bulilt, any portion of the
I appropriated funda, which would have been used for housing and

sunplementary equipment for the reactor, could be applied similarl;

to a different form of irradiation facillty. Mr, Flelds replied
that he 4id not helieve that FIH funds could be 8o applied,

Mr. Libby suggested that 1t be agreed that the FIR approach
be dropped, and that for the present, conslderetion of' a pillo¥b
food 1rradiation plant be subordinated to prosecution of lncreased
food irradiatlon for the medical evalustlon program. He recom-
mended that the AEC and DOD Ilncrease thelr efTorts 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 progran 1s to
eXpedite & decision as to the pilot plant while utilizing the
Armyta beta aceelerator znd other present eources to process food

for the medical evazluation program. He agreed to the necd to




~a=al.

maintaln food processing at the level required by the medicsl
evaluatlon program,

Mr. Vance pointed out that the August 20 letter from ASD{R:E}
indicates that initlally the gamma irradiation capzclty need not
be the full 1000 tons per month,

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

eneral Loper inquired as bto the basls 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 unlt price of Zﬁbprcximatelg?lf$ﬂ.65 per
curie (AEC out-of-pocket costa) while th; radiastlion program is
developmental; therealtor, at a rate of $2.80 per curie,

Mr, Libby commented briefly upon the desipability of utl-
llzing a source materdial such as ceslum-]137, if this were feasible,
thus avoiding the diverslon of neutrons and eliminating the
vrohlem of cobhalt supply. He concluded by sugegesting that the
meeting of Commigslon, ASD{HZE) and Army representatives, sug-
geated in the August 20 letter from the ASS(REZE), be held soon.

General Loper concluded with the statement that the IOD will
study 1lts future course of actlon in this matter with the help
of the ABC reply to the Aﬁgust 20 letter, and thereafter wili
arrenge the meeting with the Commission mentioned by Mr., Libby.
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@General Loper suggested it would be helpful to review the

cltuation with respect to the Pood Irradiation Reactor (FIR)
and diseuss further action to provide & gamma faellity for the

U_s.gﬁrmg7£/10nizing Radiaticn Center, He traced the background gf.... .-
pertlnent correspondence, beginning with the DOD request for the

facility in November 1955, the Congressional authorizatien and
appropristion for the FIR in the ARC PY-1957 budget, and the

gubsequent denlsl by the BOB of apportlonment of funds for the

reactor, He obaerved fha en. the Commiasslon referred to the

DO the need for additif{idnal arguments as to essentiality of the
facility, %he Assistany Secretary of Defense (Research and

Engineering) had initiated a review of the matter by the D0OD's
Technlcal Ad?ignrw'ranel on Atomle Energy. He added that by

letter dated August 20, 1957 to the AEC the ASD{R&E) forwarded

a copy of the TAPFE report, noting that the report contalned a
conclusion that a ecobalt-60 facllity appears to offer a more

practlical source of gamma radiation than the FiR, The ASD{R&E}

had ﬂuégested to the AEC that, before requesting reconslderation o
of the FIR 1fem by the BOD, alternative courses of acflon he - T
explored, The ASD(R&E) had requested information za to the
avallablility and cost of cobalt-B0 as an alternate gamma source,

and expressed the neceesity of contimued AEC cooperation in the

food irradiation program, whatever course might be declded upon.

The MLC, in forwarding the ASD(R&E)} letter to the AEC on August

23, 1957 had inquired as to the effect that proviaicn of the

cobalt-60 would have on plutonium prodﬁctian.

General Loper asked whether the Commission would conslcder
research and development on an lrradiation facllity utilizing
cobalt-60 a normal function of the AEC, Mr, Libby said that this
question has not been considered by the Commission, but in his
oplnion the Commlssion's reply would be afrirmative, tnasmuch 4o
a cobalt-60 facility would be a new application of atowic

enerry, He also_sald, in reply So Ueneral loperts query, thok
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he thought the Commlssion could fund for ievsdipbhen-eS~tho
eebaids-60 /rescarch and development on an Arradistion

facllity./ He added, houcver, that he weo not sure that the
supply of cobalt would be sufficient to meet the needs of a

facility of 1000 tons per month capacity. HMr, Flelds said that
the AFC!'s reply will indicate the cost of providing the ecbalt-
60, and the consequences to the production of weapon material,

General Loper observed that the DOD must fully support the
FIR approach if apportlomment of the three million dollars
appropriated for construction of the reactor is to bhe achileved,
He sald that if the declision 1s other than t¢ proceed with the
FIR, conslderable delay in realizatlion of a gamma irradiation
facility might result. |

General Loper requested the oplnlon of the Commlission aa
to whether, if the FIR were not to be bullt, any porticon of the
appropriated funds, which would have been used for houslng and
gupplementary equipment for the reactor, eould be applied similarl:
to a different form of irradlation facility. Mr, Filelds replled
that he dld not believe that FIR funds could be so applied.

My, Libby suggeated fthat it be agreed that the FIR approzch
be dropped, and that for the present, consideration of a pllot
food 1lrradlation plant be subordinated o preosecutlon of inereased
food 1rradiation for the medlical evaluation program., He recom-
mended that the AEC and DOD increazse thelr efforts in this
Program, using all expedlent methods to lrradlate the reguired
Tood. CQeneral Loper replled that expedlent methods are over-
expensive and inadequabte for thls purpose and that in his oplinion
the surest way to advance the food ilrradiation program is to
expedite a declsion as to the pillot plant while utilizing the
Army's beta acoelerator and other present eBources to process food

for the medical evaluation program. He agreed %o Ehe need tC




maintain food processing at the level required by the medleal
evaluation program, i

Mr, Vance poilnted out that the August 20 letter from ASD{R&E]
indicates that 1nitlally the gamma lrradlatlion capaclty need not
be the full 1000 tons per month,

(eneral Loper said that the DOD has not indicated that the
FIR project should be dropped, =and will mske no declslon as to a
new approach untll it has made a comparison of the cost and timing
of alternatives, This, he said, will not be dopne until the
Commlsslon reply to the ASD(R&E) letter of Awgust 20, 1957 has
been recelved,

General Loper Iinquired as to the basls on which the AEC

. would caompubte the coat of cobalt-60 after the R&D rhage of the

pllot plant had been completed. Mr. Libby replied that cobalt-60
could be furnished at a2 unld price of Zﬁbproximatel¥7£/$0.65 per
curle (AEC nut—of-pécket costa) while the radiation propram is -
developmentai; thereafter, at a rate of $2.80 per curie.

Mr. ILibby commented briefly upon the desirabllity of uti-
lizing a scurce mzferlal such as eesium-137, if thla were fezaible,
thus avolding the diversion of neutronas and eliminsting the
problem of cobsalt supply. He eoncluded by suggesting that the
meeting of Commilssilon, ASD{R&E) and Army representatives, sug-
gested in the August 20 letter from the ASS{R&E), be held scon,

feneral Loper concluded with the statement that the DOD will
study 1ts future course of actlon in thils matter with the help
oft the AEC reply to the ﬂﬁgust 20 letter, and thereafter wlll
arrange the meeting with the Commission mentioned by Mr. Libby.
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ONITED 3TATES
ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

MEMORANDUM March 27, 1957
TO t K. E. Fields, General Manager
THRY : David P, Shaw, Aaat. Gen, Mgr, for Manufscturing

FROM t B, J. Blﬂch, Director
Diviaion of Production

SUBJECT: LAYAWAY OF THE BISMUTH FHOSFHATE AND METAL RECOVERY
PLANTS AT HANFORD

SYMBOL : PP:EFG

When operations at the bismuth phoasphate oanyone 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. JIn
fhe interim, careful studies were made of the possikle Fubure
naead fopr the geparative capacity of the bismuth phosphate plants.

Ar a repult of these studles, the Hanford Dperations O0fflce
kas recommended placing the two canyens in layaway status, end
I have spproved the proposal. My approval was based upon the
following considerations:

1. The small capaeclty of the twe bismuth phosphate
ecgnyons relative to the present cperating rates of
Redox and Purex.

2, High cost of oonyon operation ($6500 operating
coat per ton of uranium, including coat of TBP plant,
as compared to $2800 for Redox, plus an estimated 32000
ber ton in additional waste storage charges over those
for Redox),

3. We antlcipate that the combined reserve capacity ol
the Redox and Purex plants wlll be sufficient %o serve
any foreseeable requirementes except a long=-term shui-down
of either plant,

4. In the event of any temporary deficlency in
geparations capaclty whlch the canyone would he capable
of overcomlng, more economical slleviation by a2 small
inerease In reactor exposure level,




5. Nperating disadvantages, including severe manpower
problems, considerable time reguired for canyon start-up,
need for storing depleted uranium {to permli adequate
eooling) for at least a year before commencing recovery,
need for reactivation of the TBF plant, as well as fthe
hlgh cost of standby atatus.

Aceordingly, the two bismuth phoaphate canyons wlll be
converted from standby to layaway status in the near future.
Appropriate steps wlll be taken to minimize egquipment dsterio-
ration, to prevent contemination espresd, and to reduce risk of
damage by fire, water, steam, or other caunses, The "cold” parts
of the plants will be put in layaway in accordance with etandsrd
chemical induatry practice approprlate to maintein this egulpment
In good condition, Essential materials for the plants will be
declared excess, and the waste tank space now held for conblngent
future operations wlll be relezsed for use by the Redox and

Purex plants.

The poselbility of salvaging the "cold" equipment and
retiring the canyons permanently has been conaidered by Henford,
Such actlon was not propoged at this time, because no use for
the eguipment exlats in present Hanferd projects, but the
poesibility exizts that some of the equipment might be of use in
fission product recovery operations which may fake place In one
of the canyons. If other project needs for this equipnent arilse,
the ecanyons can be "ecannibslized" as appropriate., 8&ale off-gite
of the cold equipment is not contemplated, as it 1s estimated
that the cost of removal and preparation for sale would probably
exceed returns from the sale of thls equipment,

As soon as bregent metal recovery operationeg at the TBP
plant are completed, the need for this plant will have ceased,
aaguming that the bismuth pheaphate canyons will not operate
again. Therefore, the THP plant also will be placed in layaway
gtatus similar to that of the B and T canyons.,

Personnel from the TBP and bismuth phosphate plants will be
tranaferred to ofher operations in nearly all casea when layaway
converaion permits. Therefore, there will be few, if any,
layoffs du¢ to the shubtdown, and a minimum dislocaticn of
peraonnel,

e T
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UNITED STATES
ATOMIC ENERGY COMMISSICHN
WASHINGTON 25, D. C.

MEMORAND March 27, 1957

TO + K. E, Flelds, OGeneral Manager
THRY s+ David F. Shaw, Asat. Gen., Mgr, for Manufacturing

FROM t E. ¥, Bloeh, Director
Divieion of Production

SUBJECT: LAYAWAY OF THE BISMUTH PHOSPHATE AND METAL RECCVERY
PLANTS AT HANFORD

STMBOL : PPiEPQ

When operations at the bismuth phosphate ocanyone at Hanford
were completed (B canyon in July 1952, and T canyon 1in Januwary
1956}, the two canyons were placed in & standby basie as reserve
capacliy until Purex operation had become well established. In
the interim, careful studles were made of the possible future
need ror the zeparstive capaclty of the bismuth pheoaphate planta,.

As a result of these atudlies, the Hanford Operaticns Cffice
kas recommended placing the twe canyens in layaway stabuz, and
I have approved the proposal. My approval was based upon the
following congsiderations:

1. The snall capaclty of the two hismuth phosphate
canyong relative to the present operating rates of
Redox and Purex,

2. High cost of agnyon operation ($6500 operating
cogt per ton of uranium, including cost of TBP plant,
ap compared to $2800 for Redox, plua an estimated £2000
per ton In additional waste storage charges over thogse
for Redox).

3+ We anticlpate that the combined reserve capacity of
the Redox and Purex plants will be sufficient to serve
eny foreseeable reguirements except a long-fterm shut-down
of either plant.

4. In the event of any temporary deficiency in
peparations capaclty which the canyons would be capable
of overcoming, more economical alleviation by 2z small
Increase in reactor expoaure level,




5. Operating dlsadvantages, including severe manpower
problems, considerable time reguired for canyon start-up,
need for etoring depleted uranium {to permit adequate
cooling) for at least a year before commencing recovery,
need for reactivaticn of the TBP plant, as well as the
high cost of standby atatus.

Accordingly, the two bismuth phosphate canyons will be
gonverted from standby to layaway status in the near future,
Appropriate steps will be taken to minimize equipment deterio-
ration, %o prevent contamination spread, and to reduce riqk of
damage by fire, water, steam, or other causes. The "cold" parts
of the plants will be put In layaway in agcordance with standard
chemical industry practice approprizate to maintaln this equipment
in good condltion. Essentlal materials for the plants wlll be
declared excese, and the waste tank space now held for contingent
future operations will be released for usé¢ by the Redox and

Purex plants.

The possibility of salvaging the "cold" equipment and
retiring the cahyons permanently has been conaidered by Hanford,
Such actlon was not propoged at this time, because no use for
the equipment exists 1ln preaent Ranford projects, but the
possibility exisis that scme of the equlpment might be of use in
fission product recovery operaticonsg which may take place 1n one
of the canyona. If cther projeci needs for this egqulpment arise,
the canyons can be “"canmnibalized" as appropriate, Ssale off-site
of the cold eguipment 18 not eontemplated, aa it 18 estimated
that the cosf of removal and preparation for sale would probably
exceed returna from the szsle of this equipment.

As goon a5 present metal resovery aperations a2t the TBP
plant are completed, the need for this plant will have cenged,
asauming that the bismuth phosphate canyons will not cperate
again. Therefore, the TBP plant also will be placed in layaway
sfatus aimilar to that of the B and T canyons.

Fersonnel from the TBP and biamuth phoaphate plants will be
tranaferred to othex operationa in nearly all casecs when layaway
converslon permlts. Therefore¢, there will be few, if any,
layeffs due to the shutdowh, &nd a minimum dislocation of
personnel,
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ATONIC ENFROY COMMISSION

LAND DISPOSAL OF RADIQACTIVE WASTES - ADDENDUM TOQ AEC 180/13

Note by the Seoretary

1, AEC 180/13 indicated that members of the NA3-NRC Earth
Solences Divieion Committee on Waste Disposal on Land vieslted
Hanford and MRTS on June 28-July 1, 1960, Attached as Enclosure
"a", for the information of the Commiasion in conneoctlon with
sonalderation of ABC 180/13, is a summary review of the group's
reactlions and obmervations during the vilslt prepared by the
Committes's Secretary, Also atbached (Bnelosure "B") are comments
prepared by the Divislon of Reactor Development on the summary
report of the Commlttee's vislt,

2. Coples of the April, 1957 report of the Committes, also
referred to iIn AR0 180/13, are belng ciroulated to the Commission
by separate mmurandum._fuuf,uw Quelie, Prohg 1.

W. B. McCool

Secretary
DISTRIBUTION COPY NO. DISTRIEOTION COPY NO.
Secretary 1 Blology & Medlcine 20
Commlssicnersa 2a-6 Congr. Relatlons 21
General Manager g Health & Safety 22
Deputy Gen. Mgr. Public Information 23 - 24
Aast, QGen. Mgr. 9 - 10 ILicensing & Regulation 25 - 26
Aast. Gen, Mgr. Mfg. 11 Produotion 27 - 28
Aast, Gen., Mgr. R&B iz Reactor Develcopment 20 - 35
Aast., Gen., Mgr. RID 1 Research 36
Aaat., (Gen. Mgr. Adm, 1 D, C. Office iﬂ -~ gg
Asat, to the GM 15 Seeratariat -
General Counael 16 = 19
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ENCLOSURE "M

NATIONAL ACADEMY OF SCIENCES « HATIONAIL: RESEARCH COUNCIL
Divislon of Earth Solences

COMMITTEE ON WASTE DISFO3AL
ADVISORY TC THE ATOMIC ENERGY COMMIS3ION

Record of activities for June 28 to July 1, 1960
ATTENDANCE
Committee membars: J, C. Frye, Acting Chalrman; ¥, E. Benson,

. B. Heroy, or., M. K. Hubbert, ¢, V. Theias, and William
Thurston, Secretary.

Absent: H, H. Hegs, Chalrman; J, N. Adkine, and R. J.
Rusasell

From NAS-NRC: A, P, Rlohards, Acting Executive Secretary

From AEC: W, (3. Belter traveled with the Committea to Hanford
Taboratories ard the National Reactor Test Statlon.

SEQUENCE OF EVENTS

The group assembled in Richland, Washington on June 27
and spent a day and & half on Junhe 28-29 at the Hanford
Laboratories. On June 20 the party travelaed to Idaho Falls and
gpant June 30 at the Hatlonal Reactor Test Statlon, At each
installation the group met with laboratory persconnel in informal
ut ecarefully arranged pepslions and touars, followed by generasl
discussion perinods, 7There was ample opportunity fer individual
cbsarvation and comment throughout the program,

On the night of June 30 the Committes members and Mr. Belter
met to revied and summarize the Committes's experlsnceas and
exprassions of opinion during the preceding days.

PROGRAM

The teohniecal program and participanta may be outlined as
followa:

HAWNFORD LABORATORIES, Richland, Washington
June 28, 1960
8:15 a.m, Welcoming remasrks; A, T, Gifford, Director,

Process Englneering and Manufacturing Division,
HOD, AEC and H. M. Parker, Manager, Hanford

Laboratories
B:ED Orientation of the Discussiens; D. W. Pearce
8:45 The Envirommental Program; J. W. Healy
9:15 Geoalogy of the Area; R, E, Erown
10: General Hydrology; J. F. Honstead
10:30 Laboratory and Theoretical Hydrology; R.W., HMNelson
10:50 Bquipment and Fleld 3tudies; J, R. Raymond
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11:15 a.n, Soll Chemistry; J. L. Nalson

:00 p.m. Tour

110 The Chemical Laboratories - Spray Calcelner and
Hot Cells

145 The Blophysiea Laboratory - Low Level Counting

150 The Barth Solances Laboratory - Hydrology Mcdels,

Mineral Chemiatry, Column Studlen

i}
1
1
1
e

June 29, 1360

8:15 a,m, Large Conbaminated Bquipment Dispesal; Raymend
Tomlinson for J. H, Warren, Manager, Production
Qperatlion, CFD

8:35 Waste Dispoeal to Ground; €, E. Linderobth
9:00 The Ground Contamination Fleture; W, A. Haney
9130 Mineral Reactions; L. L. Ames
10:15 Enginearing Features of the Waste Solldification
Complex; A, M. Platt

10:45 Calecinatlion Equipment Concepts; B. M. Johnson
11:15 Waste Management; B. F, Judson, CPD

NATIONAL REACTOR TESTING STATIOH, Idaho Palls, Idaho

June 30, 1960

B:30 a.m, Welcoming remarks: C. Wayne Bllla, Deputy Directox,
Health and Safety Divislion
B: 45 Geology and Hydrology of NRTS
Determinatlion of Criterla for MIR-ETR end CPD
Ground Disposal Operatlons
NRTS Well Monlitoring Program
Discussed by C, Wayne EFllls; Bruce L, Schmalz,
Radiologloal Soil Scientilat, AEC; and Paul
Jones, U. 3, Geologlcal Survey
12:45 p.m, Tour of MTR Disposal Pond and Retention Basin
1:15 Visit Chemical Frogessing Plant Area
Dispogal Wells
Unelasgsified Tour of Plant and Study of Waate
Caloiner Model by James Stevens, Phillips
Petroleum Company
2:45 Tour of NARTS Solid wWaste Purlal Ground
3:15 CEF=046 =~ Review of Program and General Discussion

The Conmmlttee is grateful to the organizations and
individuals, not all of whom are named above, who devoted time and
energy to making the vialts insatructive and profitable, and who
conslgtently dlsplayed suah frlendly courtesy as to make the
trip pleagant desgpite the pressure of schedules and the long hours.

SUMMARY OF VIEW3

l, General: The coinoldence 1ln NHew York State between neturail
radioactivity and the congenital deformations and higher death
rates should alert reaponsible people to the 1mpertance of procesd.
ing with extreme czutlon in dlsposing of aven low levels of
radloactivity. Despite the complicationa in estsblishing statistl-
cally valid correlations thers 13 reason to ba concerned over ths
long-term affects of low dese rates 1n the light of recent
findings that there 1B no threshold below which radiocasoctivity
has no genetic effack,
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2. Centrallzed processing of reactor fuels brings on many
complicationa of ita ownh, the greatest of whioh 4im the risk
involved in shipping delicate fuel elshents, There 1s also §
conbradiction between emphasis on homogeneous reactors and
central processing of fuel wastes, The succesaiul development
of fused salt resctors would reduce the volume of aguecus wastes,

3. It les unforfunate that the QOak Ridge Natlonal lLaboratory
1z now conmldering establishing at Osk Rildge a plant to
demonatrate the processing of reactor fuela because Cak Ridge
hae a very poor geologlcal environment for disposal of wastea,
Such an establishment would agpravate the problems of redusing
the radloactivity levels 1n the low and mediun level wastes and
increase the need for lmmobilizing high level wastes by fixing,
caleining, or asocme other methods, It is easentlal that Oak Ridge
abandon the sievelike dlsposal plte., As the operations at the
pregent chemical provessing plant at the Hational Reactor Test
Station slow down, 1t could well take on the demonstration of the
¢hemical proceasing system., However, the Idaho Falles plant does
not have ldeal geologic conditlons for disposal of wastea, The
Hanford Works, though not 1deal, would be superior to the Idaho
Falls plant. Nelther locatlon, however, has been shown to provide
pafe and permenent dlsposal.

k. The relatively dry climate at bobth locatlons, 1s
undoubtedly advantageous for disposal of wastes to the ground,
both because of the low level of soll molsture above the nater
table 2nd also because of the comparative lsolation of the altes
from centers of more dense human population,

5. The protaction afforded by aridity can lead to over=
confidenca; at both sites 1t seemed to be asaumed that no water
from asurface precipitation percolatad downward to the uwater table,
nhereae thers appears to he as yet no conclusive evidence that
this 18 the case, aspecially during periods of low evapotrang-
plration and heavler-then=average preoipitation, as when winter
anows are melted, AL the Natlonal Reactor Test Statlon pipes
were leld undergrourd without ordinary safegusrds agalnat
corroslion on the assumption that the plpes wWould net corrode in
the dry scll bduat they did, At HRTS plutonium wastes (pliutonium
half-life 24,000 years) are given shallow burial in ordinary
steel {not etatnleas) drums on the game assumption. (orrosion
of the drums and ultimste lealage is inevitable., Some plutonium
wlll probably be adsorbed by minerals in the seil and rocks;
the rest may enter the ground-water stream and be carrled to the
eouth where the water is extensively used for domestic water
supply and for irrigatlon.

6. The movement of fluilds through the vadose zone and the
consequent movement of the radioisotopes are not sufficlently
understocd to Insure pafety. The work in progress ig commendable
and deserves aencouragement, The mountlng pace of puelear

developments wlll add to the pressures on waste disposal Facllities,

procadures, and research at Hanlord and Idaho Falls and the future
emphasla should be on safe ultimate dlspoesl viewed from the

long range and with attention to a rapldly changing worid. There
seems to be rather sfrong rellance on progress in the bechnology
of chemlcal processing and fuel handling to take care of many of
the wastea dispoasgal problems, Certalnly the history in the last
few years has shown that therse have been developments that
leggened the waste disposal problems, Many of these came about,
however, without referance to weste disposal 1teelf, They might
be looked on as sccldents -~ favorable acoeldantes -- in the
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development of chemical proosseing techniques and technology.,
Such favorable happenatancea should not be reilled on for aolving
Waate diaposal problems.

T. Hanford: At Hanford, excellent efforts have heeh
made, The research has been productive and encouraging, and
furnishes a good base for increased emphesis, Contlnned good
monitorlng is essential. It seems to the Commitice that research
end development on waaste diaposal has recelved fine suppert
from Banford, It ahould be comtinued,

8, At the Hanford Works, it wae pointed out that apace for
diaposal to the ground through criba 1s mwot being ueed up, The
ion=exchange capaclty of the esolle is not belng saturated as fast
as the long-1ived lzotopes decay.

BeI1l T G8ed CThroughoub 1in 8 mechanical sense rather than an
agricultural sense arnddl refers to unconaclidated sediment of

mixed origin, composlition, and properties,

Detection limlts on the radioclpotopes are mach lower than the
1limit, self-imposed by Hanford, of one-tenth of the maximum
permisslble concentration. When a radioisobopa first appoars in a
monitoring well, it does not mean that the soll cclumn has been
saturated. Much exchange capacity remains when the oribd ip
abandoned., ARuthenium maltes an ideal tracer; it moves almost as
faat as nitrate which, in turn, moves almoat as rapldly as the
water 1tself., Each time the waste handling procedures are
changed, there 1s a re=svaluation of the sharacterlatlics of the
soil and 1te chemlcal Interactlons with the wasate.

9. Changlng operating procedures and new developments in
proceasing have gserved to deorease the quantities and concentraa
tlonz of wastes belng puf to the ground, There has been =z
reduction by a faotor of ten as a result of the feollowlng changea:
biamnth phosphate planta were closed down, hence, wastbes were
no longer discharged into trenches; the condensate proved to be
corrosive to the equipmsnt then in use, and aa a consequence,
etalnless steel ducts ware instalied to carry the condensate baok
to the Purex plant; ruthenium 1g being recycled,

10, The atored isotopes of ceslum and strontinm are past the
ateady state and the lnventory is declining becatnse the input
has been decreasing. There has been a progressive decrease in
the volume of waste materlal and these are at lower concentratilons
in the low and Intermediate levels of radloactivity. Conversely,
there haa been an inorease in concentrations in the high-level
wastea, There 18 inereasingly greater need to develop a asatige
factory process for reducing the highly radioaoctive materials to
gn inert insoluble subebance,

1l, Idaho Falle: One of the reascns Tor locating the plant
at Idaho Falls was the ready availabllity of good quality ground
water, The very faet that ground water was readily avallable
carrieg with it a requirement to proteot the resource through
adequate study of the hydrologlc detalls. The research affort
should be increaged progressively for the next 10 years at
Jeast, Closing down the chemical processing plent is weleomed
as giving time in which £o catech up on waste dispesal research,
Full data are needed on the detailed stratigraphy of the basalt
gequence to be able to underatand asnd predict the lecal hydrology.
At Ideho Falls there 1s less knowledge of the specifie geology
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than at Hanford, The Idaho Falle plant does not have & good
geclogle getting: the alluvial cover l1ls thin, and the conplex
uverlagping of basalt flows, irregular sedimentary interbeds,

and intricate interconnected openings oreate hydrologic systems
that are less predlctable than at Hanford., BPaszalts also possess
miner lon-exchange capaclty ag compared with the sedimentary
sequences at Hanford,

12, Long~term considerations: Looking at the waste dlepoasal
program fTom a long-range point of view there ara important
pointas to take intoe consideration, In a relatively few yoara
we wlll probably have a population erisis and a water crlals in
this oocuntry and in the world at large, With ampie sources of
pover we can survive: we can work low-grade ores, convert saline
water to potable water, etc. Nuclear power holda the pronlse of
being the abundant snergy source needed, Intensive applleation of
nuclear energy over wldely distributed areas increasces many
fold the dapger of con nating the snvironment and denying
ouraelves vhe increaasd raw materials and living space the
miclear energy la expected to open up to us.

13. With reganrd to the practical appllcations of nuclear power,
w2 are now standing at the toe of an exponential growth-curve,
Growth may well talce place st a rate of about 10 perecent per year,
which would mean doubling the slze of the industry in 6 or 7 year
periods, If fusion i8 not realized, fisslon produat processing
may become intoleprable; tharafore, the criterion of safe Qlsposal
should be adhered to very cleosaely: radioactive lsotopes wlll not
enter the biologle enviromment, Over long perlods, the clireulation
of even small quantities of waber becomes sz hazard, It 1s
esgential that the integrity of vaults and other contailmment
structuree be guaranteed for sgqually long periods of time, It
may seem like & far atreteh of the Imagination but we must 2lso
take into account the possibllities of e¢limatioc changes, changes
in the pattem of ground water cireulation, and ~ the fact that all
sarthquakes are not confined to voleanie belts, The longer the

ried of time under consideration, the greater the possibilities

hat alterations 1n existing patterns wili take place, both from

natural and man-made causses, Weather modification may become &
reality in the not-too-distont future, Radlolsmotopes 1n the
ground may pyeelude the use of important areas that could be
rendered useful through weather modification, or such areas
might be i1nadvartently or aceldentally flushed of thelr dangerous
constituentsa,

14, Serioue thought should be given to future developments
in the field of chemleal procecseing and the optimum location of
processing planta, Tha whole approach should be reoriented po
Bhet things are done on a4 logieal basis rather than allow un-
controlled svolution based on exlating patterns. Conventlonal
power generating plants are located with respect to the fuels
sources that supply the energy., Transmission lines radiate
out from the powWer-preoducing polnts. Thore 1ls no need for
nuelear power plante to bes lpeated where coal deposits or water
power supplies are abundant, While the muiclear power Industry
18 in i1te infancy, thought should be given to where the gptimum
or ldeal locatlons may be and organize the generation and
transmlesion of powsr sceordingly. The safe permapent disposal
of wastesa should ba the most Important factor toe be considered
in leocating the induatry,
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SUGCESTIONS AFFECTING THE RESEARCH PROGRAMS

1, The Commiftee urges that drill holea and btest pits
be put down and samples be taken at Hanford and Ydaho ¥alls plant
sites for aclentific purposes in additlion to almilar work done
solely in support of health and safety operaticong., The Commlttee
does not praetend, howsver, toc be able to salect the locabions,
It recommends inatead thet the prineipal invastlgators be
given greater oppertunity to figure out where the holes are
most neaded, when new holes should be drilled, and what holes
should be despened, The principal investipators should have
feaver routine an? service jobs to do and be given more tlme for
thoughtful ressarch,

2. It 18 important to deslgn experiments to deteet the
dovnward moving waves of molsture from raln or spowfall.

3. Bitea to be used for dry burdal and wet dlisgpeosal should
b explered 1n advance and wella ahould be installed to
determine ground econditions before the aites are used; the
éxploratory wells can be used as monitoring wells to msasure the
rates and dlractions of migration,

Lk, For operating information and for scientific purposes,
i1t 1a important to deepen Belacted wells at Idaho Falls to
study the possiblilities of underflow,

5. The staff at JTdaho Fallas working on hydralogie research
would benefit f'rom some oxpansion se as to speed up the work of
plotting and oompiling data for purposos of correlation and
interpretation,

CONCLUSIONS

Keither the Hanford plant nor the Idaho Palla plant ls
now ereating & hazard, Proceasing plants at sites pelected
becanse of their suitabllity for effective and completely asafe
wagte disposal practices wonrld be much preferred to chemioal
procesaing work at Idahe Palls or Hanford,

Willlam Timarston
- Secretary
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ENCLOSURE "B"

Division of Reactor Developmant Commente on NAS-NRC Earth Sclences
Division Committece on Waste Dispusal on Land - Report of Actlvitilen
for June 28 to July 1, 1960

1. Afver the HAS-NAC Earth Solences Division Commlttes on
Vaste Bilaposal visited the Hanford end MRTS sites on Jume 28 = 30,
1560, a summary review of the group's reactions and obgervations
during the viasilt was prepared by thelr executive secratery. While
the conclusions of the Committee'!s report on thelr viplt state that
nelther Hanflord nor NRTS operationa are areating a hazard at the
present tiwme, there are cartain sections ln the report whiech appezv
to be counter toc this conclusion. In general, the Commlttesa'ls
pattarn of operstlion during the past year of advisory service o
the Commigaion has been to record what they belleve to be
defleienclies and not dwell on the satisfzetory aspects of these
operations. AB an integral part of their dellberations on AEC land
dlsposal operatlons and proposed development work in thls area, the
Comnittee {in essence, two uemberas) hag become involved in long
rhilosophical discusslons on separable subjJects such as ses disposal,
bilologie and genetic effects of radiation, ete. which, 1t 1s belleved
are outside the seope of Commitiee activitles. The rasults of these
dlscussions have been recorded, neverthaless, as & part of their
report {minutea) to the Commission. The following commente are
submitted to provide gdditional information on sevearal pointe made
in the body of the Commliitee?s trip report to Hantford and NATS:

2. Undaer General - Faragreph 1 - One of the membera of the
Committee has extensively referred to a study by Gentry of the New
York Health Department, in New York State, on the relatlionship of
natural radiocactivity and congenital malformations, thereby
concluding that all radicactivity 1z harmful and implylng that zero
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nman-made radiogetivity should be allowed in the enviromment. While
the over=all cbjectives of such & study ere considered highly
desirable, thg epecilflic validity of the New York atudy conclualons
hes heen sariously questionsd durlng the discussions, because of
severzl detalled technical aspeots of the work., (These include
high inter-ﬁarriage rates in the group of pecple studisd, the higher
incidence of malformation in certaln geologlcal arsas of New York
State which contalned lower concentratlons of natural radicactivity

than the ares studied, ate.)

3. Under Qenersl - Par. 2 - We do not understand thelr
stetement on "the risk involved in shipping delicate fuel elementa”,
In all of the Committee discussions At has been generally agreed
that & greater degree of potential hazard would be gssoclated with
the shipment of high-level] liquid wastes than with tlhe shipping of
polld spant fuel slements.

4. Under General - Par, 3 - At the time of these diacussilons,
ORNIL was belng consldered as 2 locatlon for a chemioal procesalng
demonetratlion facllity for power reactor fuels. Receont deavelopments
appear to rule cut thia posslbility. 7The Commlttee has never
been setisfied with the ORNL "sieveliks disposal pite". An FY 1962
eongtruction project to upgrade the Oalk Ridge over-all weste
handling system 1s still in the praaent DRD budget and if approved
would ellminate thls Commlttee objection, Regarding the last
statemont in the paregraph, "Neither Hanford nor the Idaho Falls
plant has been shown to provide safe and permanent disposal”, in
discussions with the Committes 1t has heen generally agreed that the
storage of high-level wastes in underground tanks has been gafe up
to the present time; however, i1t i1s not consildered to be parmanent
dlsposal In the ultimate sense of the word. BPBecause of thiz fact,
8 vigerous research and development program on the conversion of
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these wastes to a solid foret 18 being pursued at several sltes

{seo Appendix "E” to ARC 180/13). The Committee has indicated that
neither Hanford nor NMRTS appesr suitable for the ultimate diapoaal
of these aclld wagtes} we are currently investigeting the
feasibllity of permahent storage of these wastes 1n gaologic
formetlons favored by the Commlttee, such as salt atrata, ete.

4. Under Gensral - Par. 5 - Flutonium wastes from Rooky Flata
are buried at NRTS only in very low concentrations. Extensilve lon
axchange work on soll columne at several AEC 1netallations has
Indicated a ptrong retention capacity for plutonium, In addition,
several teat wellg will be drilled at the NATS bwrilal ground as
part of the IDD FY 1961 waste dlsposal development program,

5. Under (eneral - Paragraph 6 and Hauford, paragraph G -

These parsgraphs appear to be ipnconalistent. It 18 well recognized
at sltes such as Hanford that improvements in chemlcel processing
technology will alleviate many waste handling problems, These
process luprovements are not considered as "favorable accldents".
The reduwoction of waste volumes and the quantities of radloactivity
diacharged to the envirorment are major considerations in any
wodification or proposed changes in chamiecal proceasing operatlions.

6. Under Hanford ~ Paragraph 10 - The last atabtement "there
1s an Inoereasingly greater need to develop a satisfactory procssa
Tor reducing the highly radicactive materlals to an inert insoluble
gubstance"” truly sftatea one of the sxact objectives of the AEC waste
Qleposal development program. The Committee realizes thls, and
during thelr visit appeared to be vary much impresasd wlth the
conversion-to=-nollid development work they observed at both Hanford
and NRTS.
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7. Under Leng-ters Considerstions -~ Faragraphs 13 and 14 -

The gubjJect matter of these two paragraphs was lncluded in I, Hesa!
letter of June 21, 1960 =nd ie discussed in detsil in AEC 130/13
(see Pages 1, 2, 12, 13, 1% and 15). It iz further reiterated
that interpretation of t{he Committes's criterion, namely,
"radiogotive i1sotopes will not enter the biologle anvivenment®

to mean that zero radloactivity should be allowed to reach man's
environment ralses fundemental questlons of a blologloel and
medical nature and of natlonal policy that extend beyond the
Commltteeta scope of activitles, This point has been dlacussed
extensively with the group. In spite of philosophical convichtlons
whlch appear to be hald by certaln Committee members, 1t ls the
opinion of the AEC wanste dlsposal development program staff that
the Committee can continue to render valuasble advisory service in
the aress of ground dieposal of radicactive wastes. It iz belleved
that, as stated previously, thesze philogophles are concerned with
matters not immedlately connected wilth the subject matter of the

group's worlk,

“ 10 - Enclosure "B
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Memorandum
70  : Besds of Divisions & Offices, Beadquavters p,,z. October 18, 15¢0

rroM : E. J. Bloch, Assistent Gensral Manager
for Maxwufeoturing

supject: STWY OF DISPOEAL (F RADIGACTIVE WASTES

Heferenca ia mada to the Ceneral Mansger's memorandim of
ﬂctoharlﬂandwmn&mnfﬂﬂuhulhm“ﬂtuﬂyur

Disposal of Radioachive Westes."

Uhimnﬂwmmmhaiﬂadthwgftm shudy
pod uwrged the early completion of the work of the Tesk Forde.
" Accordingly, you ore requested to make every effort fo apsure
submdesicm of the information requested in my memorsndum of
October 14 by no later than Priday, October 21. In the

avent the cooplate report from your @vision camct be
tranamitted by the 21st, please twepsmit those portlons

which are avallable and supplement with udﬁitionnl information
dnter. -

P800/
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UNITED STATES G0

Memorandum

10 ,: Heade of Divisions and Offices, Hg. DATE: October 1k, 1960

FRO

0): ]

Rafarence is made to the Genaral Manager's maowgandum of
Qctoder 10, sibject "Btuldy of Disposal of Radisactive
Vastes," and WX raquest of Qctcbar 1l to cperations
offices for inforsation in that connection.

To complete the work of the General Manager's Tesk Porce,
informtion is peedad comcerning the responsibilities and
danotions of your office fior the waricus aspecta of redio-
activa waste diaposal. Describe your arganization and
pathoda of opsrstion, lavolving the operations officas,
othar divisions and offices, and advisdry grovpe for the
following appropriate items:

1. Devalopment of policy recoumendations o waste
disposal satters.

2. Establistmart of development programs on cmrrent
and loeng-range problems of waste dleposal.

3. Direction and coordimeticn of developmental
and operaticoal sctivities.

§, Eatablishnent, epproval, and review of contein-
ment standerds and operating criterda.

3+ Review and appreisal of ctmplisnce with operating
criteria and ABC rudistion protecticn standsrds.

€. Purnishing guidence, sdvice and sasistence to
operatione offices end ceotravtora.

T+ ©Cther ltems related to waste mansgement.

It i3 requestbed {het ths information be fuxruished by
October 21, 1560,

LI Yatord
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UNITED} STATES GD\:’.MENT L

Memorandum

TO * Edward J, Bloch, Asec, Ceneral Mensger DATE. getober 14, 1960
for Maoufacturing

FROM ¥, B. McCocl, Bacretery

SUBJECT:  oRNTRALIZATION OF ADNIXISTRATION OF WASTE PIJPOSAL RESPONSIPILITIES
SYMPOL: SECY: AHE

1. We inﬁmﬂ your office vm October 6, 1960, that at Maating
1657 on Dctober 5, during discussion of ARC 1049/3 - FY 1962 Budget Estimates,
the Chaivmen requested conslderation of the cemtralization of administration
of radicactive waste disposal respomsibilities within the Counissicon and
submission of carly recommendetions om this matter,

2. The Gemerel Manager has directed you to prepare the
Tecommendetions requested above. We will assist you in circulating
these recommendstions for Coomiselon consideration. Copies of
partinenc correspondence should be provided the Office of the Bacretary,

cc: Chalrmam
GCaeneral Manager
Deputy General Manager
Asst. Cen. Mgr,
Asst. Gen, Mgr. for Ada,
Asst. Gen. Mgr., for ®ES
Director, Production
Direccor, Resaarch
Director, Resctor Devalopoaent
Director, Blology & Medicine
Birector, lsotopea Development
Director, Health & Bafecy
Pireccor, Licensing & Regulations
GCeneral Counsal

N
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Memorandum

TO : Hesds of Divieions and Offices, Beadquartermate: October 10, 1960
Mavagers of Operations

f‘_n. B. mm f/

sus[EcT: SIUDY OF DIBFORAL OF

I bave denignated the following individusls to campries o
Task Force for the purpcse of conducting a study of the land
and water dlsposal of redicactive wastes,

¥. 4. Bloch, A@8, Chairmsn

F. P. Baranowskd, Diviciod of Production

H. N. Eskildson, Divielcon of Reactor Development
G. M. Dunning, Office of Health ol dafety

EH. D, Bruner, Divisico of Blology and Medicine
D. K. Bostock, Office of Personnel

The scope of the study will cover the following aspecta of the
£BC ground and weier weate dispose) programe: organizaticnal
strocture, rasponsibilities, interpal and external relation-

L sldps, prograas and cparating practices in temms of cwreat
activities and long-rangs solutions to problens.

Fleose cogperata with the Task Force by fuwrnishing apy assis-

@20~/
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Memorandum

TO I Algie A, Wells, Drector DATE: Qetober 8, 1960
Divieion of Tntexnational Affaits

FROM © W, B, McCool, Socretary

SUB[ECT:  AGENDA TR MEETING WITH BIR WILLIAM FENREY
SYMBOL: SECY:AHE

1. % informed your office om Oeotober 6, 1960, that at Mecting
1657 oo October 5, during discmasion of ABC 1049/3 - 7Y 1962 Budget Bstimmtes,
M, Grabam requested public relations in conpection with radiction hazarda
including thoge arising from waste disposal methods be placed on the agende
for discussion with Sir ¥illian Pennsy doring his forthcoming visit,

2, Tha General Manuger has directed you to arrange for discuasiona
requested above, Coplas of the Agenda should be provided the Office of the
Becratary,

¢c: Commisaioner Graham

General Manager
Deputy Gemaral Manager
Anat. Geparal
Asst, Ganaral Manager for IA
ABst, General Managex for Mg,
Asst, General Manapger for RAID
Asst, Genaral Manager for Reg., & Safety
Director, Production

- Director, Rapearch

- Mrector, Reactor Devalopmant
Director, Bioclogy & Modicine
DMrector, Hsalth & Safery
Pirector, Licensing & Regulations
Genazral Counsel

%f{_{uf JH-J- 7 - VoA
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. Saptember 20, 1@ COFY KO, 40

ATOMIC ENERGY COMMISSION

TO COMMITTEE CN WASTE DISPOSAL, NAS-NRC
REOARDING LAMD DISPOSAL OF RADYCACTIVE WASTES

ote tha Secre

The Genaral Manager has requoatsd that ths attached report
by the Direstor of Reactor Development be oclraulsted for consid-
sration by the Commission at an early dates,

. W, B, MeCool

Secretery

DISTRIBUTION COEFY NO,
Saoretary 1l
Commisaioners 2-6, U5-i5
Jenaral Manager

Deputy Gen, Mgr,

MB":' Ger-h HS:I‘."‘ 9 - 1ﬁ

Asst, Gen., Mgr,
Apst, Gen, Mgr. R&3
Aset, Gen, Mgr, HIID
Asst, den, Mgr, Adm,
Apsat, o the M
Gensral Counssel
Blology & Madicine
Congy, Relabions
Health & Safety

Fuhlie Informaticon
Licenaing & Regulation
Production

Reactor Development
Repaarch

o. ct Offioe
Ssoretariat

2

5
BES! BREE
D

5% 3338
| lgl L O I )
£3 wRRR




mUIfal AT a7
pemat-usE-cNy

OFFICIAL ONLY

ATONIC ENERGY COMMISSTON

LETTER TO COMMITTEE ON WASTE DISFOSAL, NAS-NRC,
ON THE SUBJECT OF D QF RADIQACTAIVE WABTES
Report to the General Manager
by the Diractor of Reactor Development
THE PROBLEM

1. To conalder a propozed reply to a letter from the
Commlttes on Waste Dieposal of the Earth Solences Divislon,
National Aoademy of Sclences-Natlcnal Research Council, on the
. subJeot of dlsposal of radicaotive wastes on land,

SUMMARY
2, The major pointg mada in the letter {(see Appendix "A")

from tha Committaoe are:

a, "No oystem of waste dlsposal can be considered pafe
in which the wastes are not completaly ismolated from all
living things for the peried during which they are dangerous,”

b, Most prnmising methods of {ultimate) Alsposal ave in
cavlities in salt and deep disposal in certailn permsshle
gaologlo formations,

0. No existing AEC instazllatlon is located satipfaotorily,
geoleglcally speaking, for safe local {ultimste) disposal:
and present waste dlsposal practices do not satisfy the

. Committests criterion (=, abovae).

3. The Comittee'a reuumnunﬂaﬁinnn arol

a, Establish wWasta disposal facllities at sultsble
gaclogical sltes where gcoumulated exlsting wastes oan be
! processed and dilapoaed,

i b, Approved plane for waeate dlsposal should be a preo-
requisites for eite approval by ARC.

i ¢, Consideration eshould ba given %o uﬁnanlidatinn of
: fuel raprﬁcassin% actlvities at 2 minimum number of sitea
I sultable for (ultimate) waste disposal.

&, A basic diffioulty liss in the interpretation of the
Commitiee’s eriterien for safe disposal. If 1t is inberpreted to

® ‘1
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mean zaro man-made radiocactivity should ke allowed 1ln the
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anvironment, then any atomlce energy activity would be virtually
impossible, B3uch an interpratation would alaoc ignore the anslysis,
conclusions and recoamendations of euch groups as the Natlonal
Committeas on Radlation Proteotilon, the International Commission

on Radiologioal Protection, and the Pederal Radiation Counecil,

It 1s bellaved such consideratlions are beyond the socpe of the
Committeels activitiea, A listing of ofther commente on the letter
ie atbtached as Appendix "B",

5. A preposed respones Lo the lsbter ls attached as
Appendix "C"., This response aoknowlodges the validity of aome
of the polnte made by the group, but alac Indicates areas Whare
it 1s belleved Yhe Ccmmitiee gave insufflolent ccnelderation to
aome parts of the AEC waste management program {e.g, Waste
fixation work) and the actions of other groups expert in the
radiaticn protection €leld (NCRP, ICRP, FRC). Our proposed reply
also Indlcabes that the Commlttee April 1957 recommendatlons
formed a basia for esbablishing the portion of the AEC waate
disposal development program whioh pertaine to direct dispesal
of high-activity wastes to aslectad geclogic formatlons,

6. The bulk of the AEC's high actlvity waste in storage and
the ma]or ground disposal program for lower activlity wastas are
at Hanford. Ae of 1959 approximately 52x 105
total of 63 x 10° g£8llons are in storage at Hanford, Aboub
8,32 x 1020 gallons oontalning 2.5 x 10° curtes have been dis-
oharged, under ocontrolled sonditiona, intoc the ground at Hanford,
The other slgnificant waste storage end/or ground disposal operaw
tiones are carried out at the Mational Reactor Testing Station,
Savannah River Flant and the Osk Ridpe Habtionel Laboratory.
Tables 1 and 2 summarize these data,

-0 a

gallons out of a
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TABLE 1
Summary of Hiph-Activity Wastes in Storage
No, of 1959 Btorage Total in Storage
Tanks Tanik Capacity | ~ 1950 -
{109.;gallens) {10° gallons)
Hanf'ord 145 S0 o
B8RP 20 23.5 10
NRTS 9 B.T 1.5
TADLE 2

Summary of Low anhd Intermediste Level
Wastes Dispozed to Ground

Cumulative Total

- 1959 w Through 1959
VYoluma Curien Volume Curlaes
(gaTions) (gaIlions)
Hanford 1.857 x 102 9 x 10° 4,23 x 1030 2,82 x 10°
SRP approx. 40 x 106 161 + H3 1.7 x 108 2700 + H3
NRTS 6.12 x 109 5066 3,26 x 109 1,39 x 10*
ORT 3.50 £ 10° 2.8 2105 1.53 x 107 4,31 x 103

In 8ll of these cperations the levels of radlozotlvity in the
envirorment to date that can be attributed to those activitien
have beon well within generally accepted radlation proteotiocn
limita, Programs are undar way for reducing ths volumes of
high-astivity (reprocessing) wastes and the volumes and activitiles
of material disposed to the zround, A more detalled desoription
of these oparatlions is attached as Appendix "D",

T. The parts of the AEC waste disposal development program
that relate to ultimate disposal of high-aoctivity wastes and %o
ground disposasl of other types of waste materials have the
following objeotives:

a, High-actlvity wastes - to develop safe practical
systems For the ultimate disposal of such materisls, Two

~-OFFICIAL-USE-ONEY-
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general approaches are involvad., Firast, the oonversion
to solld, preferably chemiecally inart rform, whloh sub-
sequently can be safely stored or dispcosed at special
locations. Seocond, the direcet disposal 1n apaclial
geologic formationa, such as salt, 1n a way which would
assurs no deletericus effect on man, his snvironment or
biis resoonrcas for long periods of time,

b. Low-and intermadlate-level wastes -« to determine the
nature of the Inter=actlion batween radloactive materdials
and natural earth materdals and the characteristios of
apeolfic ground environments in order to evaluate the fate
of radloactive matarials introduced into the ground and to
assess the capabilitiag and limitatbions of specifie
envirgnments to reocolve these materials,

At the present time spproximately $1,400,000 is being spent on
thaea parts of the program, Work 1s being dona at Natlonal
Laboratories, other speclalized Govarmment agencles, such as U, 3.
Geologlcal Survey, U, 5. Bureau of Minas, univarsities and private
organigations, The NAS-MRC Earth Sclences Divieion Waste Disposal
Committee has assisted in the promulgation of these programs, A
more detailed description of these programs is attached ap

Appendix "E",

STAPF JUDCMENTS
8, The Divisions of Production and Bilology & Medioine and
the Offlees of Health and Safety and Qeneral Counsel concur in
the recommandation of this papsr, Tha 0ffice of Publis Informa-~
tion oonours in the recammendation that no publioe announcement of
the exchange of correspondence be made at this time,

CONCLUSIONS

9, The high-activiby waste storage and ground disposal
operations to date have not resulted in envirommental levels of
radloactivity of public herlth and safety significance, Levels
attributable to suoh operationa have bean well within NCRF, ICRP
and other generally accepted limits,

10, From an operaticnal standpolnt, efforta should ccontinue
to be pressed to reduce the dlascharge of theas materials to the

-l -
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environment toe ths lowest practicable level, These levels must

ba determined on the basis of an evaluation involving the

characteristics of the waate involved, the spscifio envirorment

in which they are to be considered and pertinent radiation pro-

taotion oriteria.

11, From a ressarch and development standpoint, the develop=

mant of improved or altsrnative methods of handling wastes disposed
- to the ground should be vigorously pursusd. Similarly ths

development of safe, practical systems for ultimate disposal of

highly radlioactive wastes should be carried through to full-goale

field damemstratlon as quickly as posslbla, This doea not imply

a2 "orash" program whioch is neilther desirable nor reguired,

12. e seneltive and ssrious publio relations lmpliocations
of radicactive waste managament will continue to prevall,

RECCMMENDATTON
13, The General Manseger reoccmmends that the Atomio Energy

Comlasaion:

a, fgpruva tranamittel of the lettar attached as
Appa o the HAS-NRC Barth Solences Divislon
Committes on Waste Disposal.

b, Note the summary description of prasent AEC waste
stoy and ground disposal opsrationas, attached aa
Appendix "D".

¢, Nots the status of reasarch and davelopmeant p
:n hi 2 E;ﬁl radioactive waste hendling as desoribed in

ppe .

d, Note that no newa release oh the exchangs of oorress
potdencs will be made,

e, Hote that it 1s not deemed necessary to adviss the
JCAE ol the exchange of correspondencs,

f. Nots that this paper is unclasaified,
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LIST OF ENCLOSURES

- Ieatter 4td 6/21/60 from Dr. H, H,
Hess, Chairman, Committee on Waste
Dseposal, 6o Chalrman MeCON®.csaecease

- cmntﬂ on Hﬂs Lﬂtter.....,....q--'..

- Draft Letter to In, H. H. Heas,
Chalrman, Comlittee on Waste
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APPEHIGE “A"

NATIONAL ACADEMY OF SCIENCES
NATIONAL RESEARCH COUNCIL

DIVISION OF EARTH SCIENCES
381 CONETITUTION AVRNUT, WASHINGTON 15, D0

Jung 21, 1460

Mr. Jobny A. MceCone, Chai rman
U, 5, Atomie Bnergy Commission
HWashington 25, D, C,

Dear Mx. McComeo:

Co Pabruary 28, 1955, arrangemsnts wers formalized between the
Atomic Energy Commission and the Mational Acadesy of Sclencss-National
Resasrch Council to provida advisory services on geological and
geophysical problems relatad to the disposal of radicactive wastes on
continantal aresa, Your Academy-Regesarch Coumeil Coomittes om Waste
Disposal has been active for some 5 years, bwes beld sn isportant
conferance attendad by about 75 scientists end engineers, has cloasly
followed the resulta of reseaxch on disposal problems, and has held
nunerous meetings, both at AEC installations and elsawhers.

Barly in ics deliberations, the Commitiee veached the cooclueigo
which wap later steted on page 3 of the report of April 1957 chat no
syatem of waste disposal cen ba comsidered asafe In shiich the wastes are
oot completely isclated from all living things for the pariod during
which they are dangerous. This period for high~lesvel wastes containing
the long-lived isotopes of Cald7 apd 5r?0 1s ac leasc 600 years. After
an extensive review of possible Jisposal mathoda which would sacisfy
the stringent conditions of safety sat forth abova, youy Committea, in
light of the technology then existing, favored the following:

1. Dispoaal within chambars eucavated or dissolved in
rock sale.

2. Daep disposal in sands or other porous and perseable
ocks neaxr the lowest pacte of syncline) besins,

While it is possibla that other safe disposil methods may be devaloped,
your Committes still regards thess as the mout promising methods, and feals
that no worthwhilea advantage will be gained by further delsy in stating its
appraizal of che pragenc situacion, namely:

Ho existing AREC inatallation which genaratss alther
high=-leyel or intermediate-lavel wastem appears to have
a satisfactory geological location for the aafe local
dispopal of such waste producte; neither does any of
the pressnt waste-disposal practices that have come

ts the attention of cthe Commictes patisfy 1its criterion

for safe dispasal of auch wastes. .

-7- Arpenilz A"
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The Committea's recommendations are ae follows:

1. The Committea regarde it as uprgent that getion ba
taken for the establishment of waste-dispozsal
facilities at suitable peological witas whare tha
accumuloced waptes of the exisring installations
Ccan be processed and zafely disposal of,

2. Your Committas further recommends that approved plans
for the safe disposal of radioactive wastes be made w
prerequisite for the gpproval of the site of any futura
inatallation by the AEC or upder ite juriediceion.

. 3, 1n particolar, your Committee racommends that ihe
Conaispion eonaider concentrating its chemical
procepsing activicies at a minimm numbar of sites
lacated at satiafactory places for the dipposel of
radicective wastes.

Sincersly youre,

H. H. Heos
Chairman

Comittee Nexbeazy
L — A —-

Jokn N. Adking
¥1liam E. Benaon

Jolm @. Frye -
. Williem B, Beivy
N. XIng Hobbért
Hichard J. Rodzaell
Willisn Thuyeton, Becretery

. -8 - dppamdix "4
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COMMENTS ON NAS ISTTER

1, Dr. Hess 18 Chalrmen of tha Committes on Waste Dlsposal
of the Divielon of Earth Sclences of tha Natlonsl Acadany of
Solsnoes - National Reasarch Council, A contract was entered
into in Pebruary, 1955, with the NAS-NRC to establish such &
group in the Earth 3ciences Division to advise AEC (DRD) on
matters related Lo dilsposal of wagtes on land., The pripary area
of conslideration was the geologic aspects of ultimate dleposal
of highly radicactive (reproceasing) waates,

2, In the April, 1957, report of the Committes (NAS-NRC
Publication 51%), recommendation #1 (Page 6) states "Storage in
tanks 13 &t presant the safest and posalbly the most economloal
method of containing waste," Although the consensue ia that tank
storage is probably not the anawer to the ultimate dispoeal
problem, operating experience to date has demonsfrated the safety
of such operations, (ef, JOAR Hearings oh ¥Waste Disposal,
Jan,-Fab,, 1959; NAS-KRC Committeas of the Biclogic BEffects of
Atomic Radiation ~ Committee on Waste Disgposal and Dispersal,)

3. Uitimate dlspeosal in salt formabions or other sultable,
desp geologle strata 18 under actlve inveatigation., Work la
belng carrded cut by U, 8, Gaclogloal Survey, Ozl Ridge National
Iaboratory, U. 8. Bureau of Mines, University of Texas, American
Ansoclation of Petroleum Geologlats and othera, The Hess Group
has oontributed to guldance and advice regarding this work,

4, Dr, Heas' letter makes no mention of converslon-to-solid,
fixation approach to dispeosal of high-level wastes, This is a
major poasibillty and 1s farthest advanced in development, This
was yrecognlzed in the April, 1957, Committea report in

-5 - &ppendix "B"
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recommendation #3. Imporbant relationshlp of this approach to
environmental considerations wae likewlse cmitted from letber,

5. It has not besn contemplated thati the high-level waates
would be dlisposed into the geologic enviromment at exizsting
ARC installatlons until and unless safeby and feasibility could be
demonsbrated, Cavities prepared 1n the basement rock
{2,000 + feet depth) at the Savannah River Plant are being
investigatad for such purposea. This proposal was dlscussed wlth
the Commlttea and they recomnendsd that expleoratory drilling be
carrled out. The genlogle situation at other sites (e.g. Hanford,
Idaho) does not appear to be sulbable for receiving high-level
ligquid wastes.

6. The Conmittee's sericus reservations concerning cone
timiing ground digpogal cperations at ORNL (aurface plts) are
valid, 3teps are bheing takten to altar thls operation by installa-
tion of additional waste treatment faclilities and development
of alternative, improved waste management systems, At Hanford
progrems aye under way to reduce quantities of material dla-
chargaed to coribs and to develop alternative disposal schemes,
levala of radicactivity in the enviromment atiributable to
such disposal operations to dates have been well Wwithin generally
sccepted limits,

T. The Committeels criterion for eafe dlsposal, if
interpreted to mean zevo man-made radioactivlity should be allowed
in fhe enviromment, would make any atonlc energy aobtivity
virtually impossible, It would also lgnore the conclusiond and
recomuendations of such groupa as ICRP, NCRP, other NAS-NRC
groups and FRC, Buch ¢oneldarations are consldered to be outalde
the scopa of the Committee!s activities,

- 10 - Appendix "B
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8. Recommendations contained in the present letter are
being pursued (ses 3.} or In some aspects are belleved to be
unnecessary and impractical = for example consolidatlon of existing
chemlcal processing plants at new faallitles at new locatlons,

g, The Comlttea (not all memberse present) visited Hanford
and Jdaho June 27 - July 1, aftor tho letter was tranamitted, It
1s understood that thoy wore apparently satisfied and ralsed no
ssrious questionz on current cperstions, appreaches to improvements,
naw solutiona to problems, ete, This was the first visit by the
group to those sites,

- 11 =~ Appendix "B"
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1. The Chalrman of the Atomic Epergy Commlasion has asked
me to reply to yowr jettur of Juna 21, 1960, transmitting your
Committen's views on disposal of radicactive wastes.

2, Plret we arould like to acknowledge with thanks the
past services of yoyy group.

3. It has been olesr that with regard to the highly
radlosotive weantes favulvina from the chemical proceasing of
irradiated fuel, dlspersal of ths liquids into the snvironment
is not indicated. Thesa westes have basn, and will continoua to
be, atored in underground tanks until better systems can ba
daveloped and proven out. The experisncs accumulated during the
storage of radicactive wastes in tanks at AEC installations has
praven that such atorage ie safe and sntirsly satisfactory rfovr
the interim until]l a desirabls mathod of ultimate disposal is
davejoped, and weanwhile thelr activity is steadlly decreasing.
As you know, 1t will be necassaly to store highly radicective
waste for a lesngth of time prior to preperation of the agod waste
for ultimate dlaposal. It 1u owr epinlon that safe, practical
long-tm solutions to highly radicactlve waste problems at
exlating AEC installations will be obtained from development
afforts belng carried out by various groups in AEC facilities
under AEC eponsorship. We, therafore, see no necesaity for going
te the snormocus expanss of reloosting exlsting fuel slemsnt
procsesaing facllities az implied in youwr latter,

k., ha you know, the recommendations of your group dontained

in its April, 1957, report, and those wade at othsr meetings of
= 12 ~ {Reviged) Appendix "C"
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the Committea, contributed to the basils for establishing develop=-
ment projects on the geologic approaches to ultimate disposal of
these high activity liquid wastes. Included ars the projects on
disposal in salt formations and the inveatigation of the hasemsnt
roek at Savanneh River for dlsposal purposes, In additlon, projesots
direoted toward conversilon of these wastes to solid form, which d
have achieved some quite promising results, are an importsnt part
of tha over-all program, We balieve your Committea i1s generally
familiar with these programs, and the organizationa involved,
through reports, visits and dlscussions as indicated in minutea of
Commlttee meotings, We had thought until we recelved your recent
letter that the earth scisnces aspeats of owr program on waste
disposal development had met with your gehersl approval.

5. The application of the Comnittes's criterion for safe
disposal — "o aystem of waste dlaposal can be consldered gafe
in which the waatea are not completely isclated from all living
things for the period during which they are dangerous” -- to the
highly radiocactive reprocessing wastes 1s umderstoced, ss Indicated
above, Hnwe$;;: iﬂterprating or applylng thle eriterdon o mean
that 2zeroc radloactlvity should be sllowed to reach man's envircoment -
raleen fundamental questlions including those of & blclogical and
moedical natura(ﬁnd ‘or natianag policy that extend consldersbly
beyond the scope of the Committes's activities; The creation of the
Pederal Radlation Council by Exescutive Order and br.ptatute, the
recent hearings before the Joint Congresslonsl Committea on Atomie
Energy on the subject of radiation protectlon criterlz and
standards and the recent deliberations, oonclusions and reports of
the National Academy of Sclences=National Research Couneil
Committee on Blologle EBffects of Atomic Radistion attest to the
complexity and wide scope of conslderationh assoeciated 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-
sidersble extent by the recommendations of such groups as the
Intarnetionzl Conmlieslon on Radlologleal Frotection and the
National Committee on Radiation Protectlion. Your Comittee 18
also generslly aware of how the AEC presently carrles out certaln
of 1¢8 ground dlzposal operations within the framework of such
recommendationa,. We hope the vlsits of Juna 27 - July 1 by the
Committee to Hanford and Idmho bave added to your information
in this area and are pleassd to note the concluslon in your
roeport on these vilslts that nailther tha Hanford Flant nor the
Idahe Falle Plant 1s now eresting a hazard, We aleo wish to
assure you that scareful considergtion is belng given to the
Committeets previously noted reservations relative to certain
gpeclifie operations lovelving ground diaspesal of intermediate
loval 1llquld wastes at the Oak Rldge Natlonzal Laboratory.

T. With regard to the Commlttects present reoommendastions,
you are familiar with present programs being carrled eut to
inveatigate and delinaate geologic dlfes sulfable for ultimate
dieposal of highly radloactive 1liquid wastes, ORNL, DuPont,
Talverslty of Texas, U.3. Geologliczl Survey, Burezu of Mlnes, and
the Amexican Assoclation of Petroleum (eologlsts sare among the
organlizations working 4n this area. The engineering and
eatablishment of such aysteme involve complex queatlons which
you have helped to frame and answers to which iaovolve reeesrch,
developrent and testing in a number of related flelds ln
addition to thoae of the earth sciences.

8. We, of oourse, oconcur in the requirement that adequate
proviglons for the management of radloactive wamtes be a pre-
requislite to the looation, dasign, conatraction and operatlon of
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maslear faellities, and plans for safe handling and disposal of
radicactive wastes are an Intezrzl part of all proposals for
miolear lnstallatione. A caraful review of waste manazament
systemes for proposed yeactors by AEC staff and the AEQIe
Adviaory Committee on Reactor Safeguards 1p apn example of the
degrae of lmportance attached te thle functlion even though mest
reactors do not produece high level Jliguld wastes, However,
we agree that all chemmical reprocessing scotivitles should be and are,
subjected to comprehensive ABC review and the problems of waste

. management are importantly involved,

9, Your asslstance and contributlions to the AEQ waste
diaposal devealopment program are appreaciated,
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SWMMARY OF APC WASTE STORAGE % GROUND DTSPOSAL CPERATIONS ‘iw

Present Eigh Activity Vesto Menogement Metlods: At the present time, first

cycle {high sctivity) wmstes resulting from the reprocessing of irradiated -
fuel elements are stored in underground tenks. Other ligquid wastes of large

volume end low activity concentration are released to the ground enviromment e
under cerindn comditiona. This sectlon summerdly describes these {tank -
atorege and waste dlecharge opersilons eas conducted at Eanfozﬂ.'_. ORF, NRTS and Sl
~ ORNL. ‘There are other facilitles where radicactivity is dlecharged to the t
environment - predominately alr and water - Bat these discharges are relatively
spall in comparieson to the production altes, FRTS mnd (RNL.

Storage at Hanford: High level wastas {rom fuel reprocensing operations are

stored in steel-lined, reinforced comcrete tauks equipped with extornal
condensers for removal of radiosctive decay beal. Since 1643, 245 tanks have '
been constructed ranging in cepacity from 5%,500 pallnws to 1,000,000 gallons.,
Toese taoks are srvangsd in "farma" vith each farm baving 6 to 10 individual
tanks. The total tenk ptorage cppacliy st Hanford ls approdimately 90 million
gallons. Capital costs Tor waste storage, incluvding improvementes, instrusentation
and ¢ransfey ypiping heve ammmted to $37,500,000 or about $0.40 p&;.' gallon on
the average. |

As of enrly 1059, apnroxdimaiely 52 milllon galloas of high lewel wastes
have accumdisated at Hanford. Theee wastes have resulied irom four chemical
separation p:wnﬂeu, panly the bismith phosphate (BiPo),) preeipitation progess
for piutonium m#m:ﬁ', the %14 butyl phosphate (TBP) solvent extraction process
for recovery of uranium from BiPo), "metal wastes”, and the Redox and Purex solvent
extraction processss for recovery of uraniuwm and plutonium. Operation and
maintenance of the Hanford vaste storage complex requires approxiuataly $200,000
et year,
| Cartaln d4=sign and constriction features of the Hanford waste tanks nre
notghle,. Seversl types of storage contalners were evaluated and & 75 foot T
dismeter reinforced conerete tank, a carbon steel liner covering the bottom and

sides of the tenk and & conerete dome roof was selected as the aptlmm desipn
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for Eanford wastes. - Iiquid depths in storage have been inema.n?d from 16 feet
10 30 feet to cbtain maximum utilization and sconomy. The inner stesl liner
Trovides the firet pz"n't.ec*t:l.c-n agalnet leakege; the outer econcrets wvould also
contaln lsakage as well as provide the stmnh_;ml capabllity reguired’ for
resisting external earth pressure and internal liquid and vapor pressures.  Each
thok farm is surpounded 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,
there hns been substantial process development work whieh hes resulied in
atored volume reduetions., Operation of the blemath phosphate precipitation
process for the rseovery of plutondium produced several thousand gallone of
waste per ton of uranium processed. As Badox end Purex procagses ware
subgequently placed in operation and improved, the waste volumes per ton of
uratiung procaessad have bween reduced. Thie atc-ra.ge- volume sadvantage has been

off'set somevhat by higher theral and radiclysis problame.

Haat generation rates in high level waste storage tanks can total 20
ﬁius,an Btus/hr. &t the $ime £illing = tank i completed. After two years
'n‘llz-a:mge, this rate is reduced by an order of mgmituds. Heat ls dissipated
o the ground at an equilibrium rate of 200,000 to 500,000 Btu/hr.; when the
gsueration rale exceeds the rate of heat dlsslpation through ths aoll, the
- temperature of the entire Jiquid mass incremass untll boiling ccoura. ‘Temperature
profilse An the tanks rangs from "-ﬂﬂuf'_t@ 25597 in the bottom alwdge. Problems
of self-bolling {“tumping"} oceur; sludge recirewlation 1o utliized to control
this phenomens. Chemdeal instability problems involving the decompositlion of
waier inio hydrogen and oxypen, and the radiation breakdown of acdium nitrate
to form sodivm nitrate and oxygen, have aleo been encountersd,

From the chemicel and thermal conditicns deseribed, the question of tenk
l:l.i:a expectoncy la ralsed. Laboratory data, corcoborated with actual test
apec:llmnts, ivdicate that carbon steel exposed to 200°P corrodes at & rate batween
1077 o 104 inches por month, Based on this corrceicom dets, it 1z ¢onservatively

eatimated that a tank life expectancey measured in several decadess con e sipected,
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Storage at Sovannah River: ‘The waste sgtoroge tanke ab SRP sre similiar to thoss

.1:. Honford, excepi for decay hest removal end certain constaection dstalle
neecaseitatad by more strinpgant dasign'l requirenents and wore restrictive environmental
conditions. The tenis consist of an outer steck-ldned comcrete shell and en Loner
steel tank. Monitoring equipment ls provided within the free apace of the 'i'mg end
saacer" arrangerent for the detection of any leskage which may occcur, ‘Zl'lndtotal
volumes of tank Btorage now available at SHP is 18,300,000 gallons (20 tooks} with
individual tank capacitles renging from 750,000 to 1,300,000 gellons. Anotber b
tanka (5,200,000 galleon capacity at & cost of $2,350,000) are now wikler construction.

Radicactive decay heat iz removed from cocled tanke by e system of horizontal
and vertical cooling colls. Operating experisnce hes indicated that 50% of the

.ﬂsaiun products are in the bottom sludge and temperatures of about 300°F have been
generated in the sludge. Tenk appurtenances :I.ncluﬂa reflux condensera, eutrain-
ment separators, ‘veriliculate £ilters for the control of wasts vaporse, and evaporators.

Totel capital costs for tank storage at SRP (lucluding the tanks under con-
struction) have hul=n $23,550,000, The original tank storage system (9,000,000 gal.),
when the plsat wae constructed, had a uvnit cost of about $1.60/gal. The latest
group of tenks {with no cooling coila} which will be used for long cooled wostes will
cogt in the range of $.40 to §.b5 per gallon. Amusl cperating costs for the waste
storege system 18 approximately $130,000.

The SRP storos all high ectivity wastes in tenks including first cycle waatee
and seqond cycle wastea which have been concentraied ‘o}'.evapnratiun. In order 1o

effectively uiilize tank storage capacity SHAP has recently started to reconcen~
trate wastes which ha:.fa been in atorage. -H:I.gh level wastes which have been In storage
for 5 years and lower seobivity wastes Which have cooled for approximataly 2 yosars are
reconcentrated by eveporation to the point of solidificaticm - T70% solids-and then
stored in uncooled tenka. Thie 1s oply poesibls after suitable decay psriods have
eliminated mich of the thermal-problem.

Storage at NRTS: The storege of high level 1iouid wssies at the ICPFR is not as extensive

an operation as the previonsly deserdibed production facilltise I conslderation iz based

on the volumes of waste moteriels handied. However, when consideration 1s glven to the

quentities of - fission produet moteriaz) associated with wastas from h:l.g."i anrdched fusl
procesging At ICEE, the unit costa for hendling sach lliouid wostes ere somewhat hipgher

than low enriched uranium processing.
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The chemical process uged involves a three cyals l.im.tid-:r:imud
extragtion oy swhich enriched uwrenium is recovered and fission product separation
in effected. First cycle wastes containing tha greatest quaentity of heat ganara=
ting fission products are stored in six 300,000 gallon eéteinless stéel, watar=
eooled tanks. Second and third cycle waestes are stored together in thrae -
300,000 gallon non=nooled tanks. At the present tims mbout 1,000,000 gallons
of let cyels waptes and 450,000 gallone of combined sacond &#nd third cycia
raffinates are being stored eftsr six ysars of interwittant operstion. Totael
activiiy in the first cycls wmates is spproximetaly 1500 curiss per gallon
coppared with tha order of 10 suries per gallon for the latter wasies. In
addition, sbout 30,000 gallons of zirconfum wastas and 25,000 pallons of
stainless steal cladiing wastas are in stormmge. The wasts volums vardsa
from 50 to 150 gallone per pound of urenium yecoversefl, dspending upon the
uranium gontent of the procmssed firel. Im eddition to the alumpiwm niirate
wvagtes, four 30,000 gallon tanks aye provided for stoyage of ziveondum waste.

The total investwent in ICFP storage tanks 1s $7,6680,000. Tha ning
permansut storage tanktp for ahaximmm type smotes hayve an aversgs unlt clnrat
of $2.63 per gallon including spportioned piping. Imluﬂadin‘the sbove total
cogt is $580,000 for 120,000 gallons of storege for zireomium wasté or
$4.90 per gollon.
Present Ground Digposel Operptions: From the timo Hemfopd determined the
feanibility ~ ca. 1945 - ARC facilitlen have been dlscharging cortein radiosetive

wasztos to the anvironsnmi. Thoaoe Mlﬁ.@iﬂ_mﬁen, golid waates and sarosol
wogtes, Lignid wastes resilt from laboratory, reachbor spd fuel processing-
raprocagsing operations. The most signlfMeant Adscharges of Iiquid wastes in
torms of volume and activity hewe heen &t the msjJor seactor fuel reprocessing
sitas. This mathod 13 used only for wostes conialning relstlwely low concentra-
tlions of sctlvity and under rether rigidly eontrallad copditions - safety being
the primary, osvervriding cousideration. .301id wmeloz at the reprocessing sites
are buried on land., BEven though these are sirceble amounts of activity involved,
thoae are hound up in soldds and when buried present a different set of considara-
tions from ligquid dizchargea. Theas gonaldarations wore ddsctssed in ARG einff
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paper 100/12. Aarcecl wastes mre & separate eoneiderstion from the activities

of thie NAB-NR: Advisory Commlttes.
Hanford Operationa: The nagnitude of this problem is e‘r.l.dan:t from the fast
1::ha-.t approximetely two bpillion gallone of water are required each year for
opeyation of the Henford seperetion plants {approxdimately 50% 44 for process use).
Cbvicusly, only & emall frection of this weter leaves the plants s a high level
varste oiream requiring long term storags,

Threa wejor Bouress of those high wvolume, lower-level wastes at Hemford
are: 1) process eocling water, 2) steem condensate and 3) process condensate.

The largest volume of these weetes reslia from proceds coollng smiber
sireems, novmelly uneontaninetsd, but ocessionally contaludng less thep 1077
uefnl of groes beta activity because of corrosion faillure of pProcess equipment.
These wastep apre dlacharged to netural depressicne ¢alled "evamps" viere the
liguid seeps through the ground to the water table several hupdreds of feet
below., Through mdd 1959, about 37.5 billiom gallons and 2500 curdes of mixed
fileslon products have been ditcharged to cvemp sites.

Bteem condensate, which cen be contamdneted from fallure of & hest trarefer
surfecs, and proceess condensate from a tolling radiocactive solution, including

1 o 2073 uc/nt, are

the storege tenks, having an sctivity In the rengs of 10

discharged to egb-surface "erdibe". Originelly these c1ibs werm a box-like

timber structure; recently they beve hed trepezoidel cross-pections, varying

in leogth from 20 to 1600 feet. They ave filled with weshed and sized grevel

10 gbtein even dleiributlon of the wastes. Xn some cases "caverns", which are

. similar to cribs except that they do mot bave s timber structure, are utlilized

Tor thias type of wastes. Thiz disposal method depends on the edsorption end

ion exchengs capaclty of the soll 40 yetaip the fisajop producis. Through

mid 1959, spproximately four billion gellons of these wvastes contedning ebout

1.9 nd1don eurdes of gross heta actlvity were dlscharged into T2 crid structares.
inothar type of ground disposal fecility used at Henford is celled "trenches",

They are generelly shallower than ceribs end are used only once for high salt

weeten or for chendeslly complexed laoctopes which would interfere with ground

axchenge meections if mixed with other wastes. Thie dapoaal method is Desed

on the moisture retaining or “specific retention" property of &ry sadiments

. gevernl hundred feet shove the water table. IHo benefit i2 ascured for the lon

excheange which eccurs, and not more -:;hm 1¥; of the vertical earth golum,

with the sae cross secilomal area as the trench i1g conslidered ta e gvailable.
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. Tirongh June, 1959, approximetely 28 million gellone of weste, containing

&47,000 curdes of mixed fiewion products, hed been discharged to 18 trench eites.

Savennoh River Operstious: At Savesnabh River, use 1s made of cpen seepegs basins
for the dil?c.\aal of high-volume, low-sctivity wastes from the separstions sreas.
Formally, condeneste from acld recovery as well es that from process evaporation 18
Mmoharged £ the hasins, Both cheadcal sapurwbtiuge plasts bawz » peries o thowe
wealng with deptie ranglug foom edx bo tee fuel wOER a hAdal e3rpage hastik aws of SRP
of shout [lve acres. The First two besing in each aree are mmall with sufficient
datenticon tlime 40 effect removal of most suspended solids. This rermite good
seepoge raies in the third basin. Flow to the basins averages 80,000 gpd or
approximately 49 million gellons per yeer. The total activity released to 1959

has been 2.5 curies of alphs emitters, 240 curies of non-volatile beta emitters,
and 2300 c!fr:l‘.es of icdine=131l. FProcess cooling weter st SHP from the various
vegsels end steam condensete fyom aveporator golls, which 18 normally notg
contamineted, ig discharged after monltoring to mrface stiresms.

NRIS Operations: At ICFP, from 0.8 to 1.3 millions of gallone per day of

effluente fron heset exchangers and condeneste from the partial evaporation of
high lsvel 1fguid wastes prior to storage are dlscharged o a 600 foot deep
dispoaal wall which penetrates 150 Teet below the water table., The caping iz
perforated from 25 feet sbove the ptatic water lawvel to the bottom of the well.
During 1958, epproximetely 350 curdes were dlschavged to the disposel well.
Seventy percent of the activity wes I-131, with the remsining setivity bedng
contributed by Zr-Fb, Ce-14l and Bn-106.

OFFL Operations: Although ORRL doee not have as one of iis functions the
produstion-type of reprocesoing of fuel elsments, there ave some sipgnificent
quaniities of 3igeid wastae assoclsted with thelr laboratozrdes and dgotope
produstion feacilities. Thelr principls mothod of disposal of thooe wastep ip
to discharge them t0 szeespape plites exeovaied on a hilltop on the Onk Ridge
regervation.

"Highly Rsdicactive” Iiquid Chemicel Waste: The term “highly radicactive" is

gpplied to the T,000-pellon per dsy ligquid chemicsl waste stresm at Ok Hidgs

-2 . Agpendix D"

—OFFTCEAR




SEFICTAL Uisa-osTY

. Hational Laboratory only because thisgtream has the highest level of radio-
aetivity of any waste at the laboratory. However, comared to highly active
vaster (containing 80 to 5200 curies per gallon ) at production sites, thie
ORHL strecm 1z mizoamed, Decause 1ts copesntration of radicactive components 1ls
normally betwsen 0.001L and 0.02 curie per gallon. In 195';. Ecme Bxperi:imnt-ﬂ.l
aperations {Thorex) produced wastes having activity levels as high me 2 curiee
per gallon when accepted inte the wagte syatem, but the total vlume of thepe
wastes yas lesg than 1,000 gallons. Beesuse the regesrch snd development naturw
of the Laboratory brioge about frequent changes in the processes that produce
waate, the waste compasiticm is not consiatent. Larger volumes and higher

. radicactivity levels are expected from future operations. The main redio-
isctopes are usually cesium-137, rutbenlum-L06--rhodium-106, strontium-90--
yEErium-~9C¢, and trivalent rare earth elemenmts. Strontium, cesium, sod trivalent
rare earths constitute the major fraction of radicactivity on en sverage disin-
tegration per mipute bamsis, Sodium and nitrate account for about 709 of the
non-radicaciive solids in the weste.

The waste plis are three 1,000,000 gallon oped suvities Dulldozdd in thy sarth
in a location chosen for remoteness from the lLaboratory, the type aoll, and the
fact that underground dralpage is toward White Oak Creek. The soll, Gonaau;.l.gﬂ.
chale, has the property of removing and retaining moast of the rndicactlive componenta
while the waaite water andl certein non-radicactive chemlicals seep through 1t tnwa.lw:'d

. White Osk Cresk. The plia are each L5 feet deep with sldes sloping at an angle
of 30%, Their top dipensions are 210 feet by 100 feet. The plts are covered with
wire acreen 40 prevent access to wildlife. The waste discharged intc the plis
is sampled and analyzed for radlolsciopes and atable chemical ions, and the move-
ment of these meterials in the soil and 1u the seepage inte the ereek is monitored
by the Health Physics Divielon. The only radleiscotopss detected in the sespags
"to date are ruthenium=106, cobalt-50 and antimony-125. By the end of 1456 the
seepage of mthenium-100 was estimated to average 23 curies per year. In 1957
samples indicated 200 curies of ruthenium-106 sceped from the pits, btut only 60
curies of ruthenium=100 wers detected passing ‘hite Oak Dem. In 1957 & total of
. 41,900 curies was discharged to the pits, an lncrease of 20¢% over 1956;
in 1958 53,000 curles were discharged, an increase of
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25% over 1957x These fncreases were due mainly to :;.ncx'ea.ﬂad quantitien of redfos
actlvity being processed at the Fission Froduct Filot Flant. By the end of 1559
the total of all wastes discharged to the plte sinee tha start of this practice
was 15,202,000 gelione eoniaining 431,550 suries (at time of dischorge). While
OFNL wagste monitoring operations heve not detected sny sdverse offeets in .the
Clinch River ns s result of ineremsed quentities of redicectivity eseping from
ﬂ the waete pits, it is proposed in FY &2 to construct sdditionsl waste procepaing
facilitles (small storage taoks, eveporstor, ete.) for treatment of these westes
pricy to discharge to the environment.

Control of Waste Beleases: The optfimam use of swamps, gylbs, mnd trenches st

Honford; seapege basine at SEP and a disposel well et ICFP is effected onily by
a stringent separetion of wasie stresms ond deteiled rediochemiend analyses of
the concentretion and epecific type of ectivity presept. Io eddition, extansive
well monitoring progrems are required. At Hanford epproximately 600 wells

{120,000 feet of wells) have been drilled and cased; at SRP, £5 steel-cased
permanent wells end 75 temporary unceessd symlls hoave been provided; aoed at MRS,
.15 wvells from 555 to TS50 feet deep hewve been drilled below the TCFR d:l.s_?usal woil.,

Oround disposal criteria at Hanford sre based on the detection of certein
long~lived redicactivity euch as Srgc end Ce™>' in concentretions of 1/16 or
great=r of the maximm permiseible concentrationsg in the ground weter below the
facility. This atandard 1s comeervative elnee the ground disposal facllities
ere ¥ to .10 miles from the Colunbis Biver and aoy radiosctive peteria) lesving o
diapozal facility mast filiter through this distarce of soll within the project
voundaries before ultimete dilution in the river. Cobalt=60 qnd cealum=13Y
have been detected 1n monitoring wells gt distances up to 1000 fesat from the
digposal; howsver, the eoncentrations at this aistames wers 1/40 sl 1/2000 of
the maxiwm permingible concentratiom for these ddotopes.

, Ground disposal &% Hanford hee also been supported for over ten years by a
concerted end closely correlsted reseorch and development profrem involving
theorstical study, lzboratory ond fisld experiment snd cbssrvational experdence
in tha fields of soll chemistry, geclogy, hydrology, mineralogy, snalytical

chemistry and process englneering. Ewven with the restrictions and stringent
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controle vequired, 1t is of interect to comslder the tremendous cost savings to
AEC which bhave reasulted from the use of this digposal method. For axsmple, the
capt of dlscherging wvestes to swammps at Hanford was only sbout one-hundredth
of & cent per gelleon during 1958. Crib disposal averaged one-tenth to_three-
tenths cent per gellon through 1958, Because of volume restrictions which may
be dieposed in a given trench, the averam cost has ranged from three to five
cants per gallom. It 1z evident that consldersble additional expense would be
required for processing largs volumes of crib-iype wastes by conventional
methods such as eveporation. .

At WRTS, dn order to assure that activity levels do not exceed one-tenth
the meximim permissibla lewvel for the continucusz consumption of water, a
wonitoring program is condueted which involves sampling of all produstion wells
et well as approximately 2% off-aife wells south of the =2ite bhoundary. Hadio=-
activity lewls abowe normml background fluetuations have not been detected
at any dlstance dowmetreem from operating aress as a resuly of dlsposal operatioms.

At ORWL, evaluation of the affeet of liguid waste wilth pegard to the under-
groumd vater table in the mein X-10 area, in the urial growmd, snd in.the ares
of +the wvansta pit operation 1s wmede by meane of core holes or monitoring wells.
In the main X-10 area, measrements of underground activity detected by core
hole monitoring revenl lavels 40 be insigniificant. In {he waate pit and burial
ground area, where most of the diaposable high-level vastie materiels are sent,
petivity has been detected in the monitoring wells, but it has been established
that the contaminant is privarily ruthenium-106, for which the maxirmmn
permissible eoncentration (MPC) in water 1s gquite high, over a hundred times
higher than tha MPC for stromtium-00. Sevaral surface seeps have ddveloped
in the plt area, but the location of these arems ig such that the direction of
ground woater flow is tovard White Onk Creek aend the Clinch River drainsge
basin inte vhich lowr-leval liguid smgtes have bean releared snd monitored ginge

the beginning of the Laboratory.
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APPENDIX “E“

STATUS OF RESEARCH AND DEVELOPMENT
PROGRAMS ON HIGH LEVEL RADIOACTIVE WASTE HANDLING

1. Tlm AEC program in developing systems foxr ultimatse disposal of high-activity
radicactive wastes is directed along two prowising approaches: (1) f:l'.nt:ll:m_ur
iomobilfieation of fission producte in solid, inert wmedia (clay, glass, or ceramic
structures) and (2) direct discharge to selected, geclogic formationg such as

galt Lormations or deep permegble etrata. While the Earth Sclences Bivision,

HAS, Commlttes om Waste Dlspossl has been instrwmentql in formulation of the

“dirvect disposal” development progrem, the fixation approach is directly related

to the over-all ultimate disposal problem and ies therefore described in the follmrdng

paragrephe. In addition, the Commlttee has observed the development work on fixatiom

. being conducted at Hanford end WRTS and has been favoxably impressed with the work.

2., PFixatiom: OCaleination of aqueous wastes to dry solide in g fluidized bed at
ﬂhﬂ” to S00° ¢ 1g the mogt sdvanced techniqua. A hot pllot plant of 60 gph capacity,
currently under construction at NET3 and echedulad for completiem in Octobex 1960
will allow demomatration and evaluation of the process with squeous ﬂl‘iﬂlll; nitrate
wantep. The basie process involves the injection of waste solutions into an aix-
fluidized bed at 400° C. The water and nictric acid in the feed solution appaar in
the overhead off-gas stresm} aluminum and fissionm product nitrates decompose to

the correaponding solld oxides and ere continuounly withdravn as s bottoms product,

.A mmbar of gsevere problems aspocizted with tha extremaly high lavels of radio-

aetivity involved will require resolution. The treatment of off-gases from
fluidized bed operaticns ig & sariouws problem, invelving mot enly de-sntrairment
of mieron and sub-micron sire particulates by factora of lua, but also the
equivalent separation of volatilized and subsequeantly condensed radicactive
rutheniuvm oxide particulates. -Heat removal from the stored A1203 solid waates
ie alnlln 4 problem, sineca M2n3 is a refractory ingulating material. While
erxpexience to data in the operation of a pilet plant equipment with soelutions
containing spiked quantities of actusl gluminum nitrate type wastes indicates

that these problems can ba reaslved, only significsnt seale oparation on & hot

.huia with actual waste soclutiona will prove the technical faasibility of the

process,

- 25 - Appemiix “B"
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Frelindnary studics hove been initieted tc investigete the posaible spplicetion
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of the fluldized bed technique to procoesing of wastes from 2Zr 1o B3 conteining fuels.
‘he highly corrosive neture of such waste solutions yresents severe covrosion

pra}:vlarns, though these problema deo net appeer insurmountable. In eddition, & 6 to

10 gallon/hr. fluidized bed syatem 1s being studled et Hanfond fo determipe ite

feaclbility for production wastes,

3+ A second promising method for caleining wastes 18 the "radiant-heat spray

caleiner" elso being investigated at Hanford. This contiouous process involves the

mixing of wastes with edr for atomizging and Iintroducing into a column sdere the center

Bectlon of 3 sections is heated 1o 350':'0 by passling low voliage curvent through the

entire colurm. The conversion to solid of the stomdlzed spray feed 1s affected before

it comtoets the weegel slde walls. The product end off-gases are wvithdrawn from the

bottom of the column. FProblems Involving the use of additlves for increasing

cgloeination temperature and bulk deneglity, negrzle plugging, and eoating of the vessel

walle are being investigated. Preliminary results indicete that off-gae problems

mey be minimal in comperison with the fluidized bed.

4. Another celcination appronchk being tnvestigated ig the “pot caloiner™ at ORWL snd

Hsnford, Thie batch process invoivers eveporation to dryness and calcinaﬂon of solids

in & pot which would serve as the Tinel storage conitalmar. Off.gases a;n;,hein.g

decontemineted in & packed distillation tower. Test mme Are being.made st OFAL in ax 8¢

dismeter by 78" long celeiner with simlatad power reactor wastee. Wastes are fed into

the pot from 3-5 gph with fuimace temperatures ranglng from §00-900°C. Preliminary

vresutts are encoursging with problems of off-gasz lines plugging and the affectivencas

af a digtillation towver s Az esroscl attenuntor now being studisd.

5. At BRL, & small-scala rotary hall-klln has besn used to convert simileted waates

%0 an oxide form. Metal balle would prevent sgglomeration and would produce a free-

flowing solid produet. 'The use of this unit for zircopium-type smates 1s belng studisd.

A cooperative ENL-CENL englweering atudy i1s being initiated to determine the feasibility

-:r_l': instelling this sysfem in en ORNL hot-¢ell for pilot-plant yuns. Msehandeal

seals eppesr 4o be the major problem ares.

&, The uze of molten sulfur at 150°C for the dehydration and depltration of simalated

pover peactor fuel reprocessing weaitse 1m being studied at SRE, Iiquid sulfur as a fluid-

izing and reection medium sppesrs to offer the Tollsting advantapes: e} effective de-
._haﬁ:mtinn and deniiration teke place at reduced tewpsrsture, b) radiation is abeorbed

without decomposition or gas gemeration, snd ¢) ite inert chargeteristic eliminates the

potential water solubilization of eertain fission products, -

—r
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T Fixzatiom processss in other countriea are baing followed with interest. Ta
smada the incorporation of wagtes in a mineral nephelins syenite has Teached kha
piiet plant stage. In Englend, studias are being made using a matural occuring
sluminosilicate earth material emnd verious glase formulations; pilot plant operation
ia now belng initiated. In France, the use of aynthetic mica is being investigated.
In all of the foreign work, wastes gre mixed with powders or slurrice of the carrier
matexrial, fluxing agente such as sodium nitrate or sodiwn carborata added, aend the
temperature raised to 880-13F ¢, Yodmrzference with Bulk constitwwets s wet
encountered because the syatems do not depend upoer Tom—exchange capacity, Field

lzaching tcats are proposed in Canada.

.. At Jobns Hopkins University, studias have been made whereby & s50lid sluminum
axtde product from calcination would be diseolved with cauetic to form sodivm
aluminata, followed by mixing with sodium gflicate to form a hydrogel amnd then drying
apd firing to form a synthetic feldspar. This highly insolubla form of alkeline-earth
metals appears to represent an optimum uvltimate disposal form for strontium and
cesium, With zirconivm wastes, colloidal silica is added to ENO4y solutions _fm:lng
a gel, and with subsequent drying and firing, the forunlatfon of a crystalline

structure, zivcon (Zr5i0s) 1s achieved,

5. To improve the non-leaching characteristica of fired oxides, MIT is investigating

2°3

.:ha sddition of vitrifying or glasing formulations (Al305-CAQ-8i0p end Al,0,-Ca0-8102-
borax) and fuging the mix at temperatures up to 1250° C. Aluminum and zirconiuvm

type wastes have baen studisd to data,

10. Actwal cost date on the conversion of high~level liquid wastes to a solid form
1g, of course, not available at this date. It hee baen estimsted that for a power
reactor complex operating at an over=all efficiemcy of 25 percenc, 10,000 M¥D/ton
burnup and & recovery process generating 1200 gallons of westes per ton, it would
ba poasible to allocate ag much ae $2,00 per gallon for waece diaspasal costa
without axceeding a charge of ¢.16 mile par KWH, (2% of & mil power) for weate
disposal. It is of interest to compare thig cost with the estimated processing
asta of the 50 gph demcustratlonal ¢alciner at FRTS, Based on a 300 day per year
operating pexicd (432,000 galjyr.), the total estimated procesaing costs, Including

15 yeer depraciaticn, but excluding solids storage, are spproximately $2.5('gel.
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torage cogt eatimates are based only on a limited cepacity operatiom which fe
deaigned to demonstrate process feasibllity and to gbtaln engineering degign data.
Thevefore, a solida storage system, capable of holding the alumina produced from
one year's operation, is estimated to cost an edditional 51.10/gal. It ig realized
that the total cost of 53.560 per gallon of original milumloum-nitrate waste ip for
a demonstrational facility, and that wich larger plant capacities and improved
equipment and sclids storage, these costs cean be subatantially reduced,

In gummary, the firsc "hot" caleining plant in thie coantry should be in
operabion during the latter part of 1960. Developmant work on parzllel approaches
ias being fntenslfied as potentially more sffective future systems., It is hoped that
enginearing and pilot scale studias on thase systems can be completed within the

@

ext 3-5 yeara.

-11. Divect Disposal: Preliminary svaloationa by the Comnmittee on Waste Dizpowal

‘.of the Diviasion of Earth Sciences, HAS = HRC and a suhcuqnittae of the American
Petyolaum Ingritute, indicate that the diacharge of high~level wastas intc gelaeted
geologic formations may be technicelly feasibls, T;: types of formatfons
recommended for investigation are:

1) sSalt domesz or bado - space provided by mining or dissolutiom,
2) Deep synclinal basias (4-15,000 feet) containing connate brinas,

3) Excavation in phale,

‘II' 4) Deep porous Formations,

12, The major portiom of the developmemnt work accomplished to date bas bean directed

at the pogsgible diapoasal of liquid andfor splid high-leval wastes into salt

structures. 5alt waa chogsean because of ite uniqua gaologic charactaristics, Sale

formations are dey, impervious to water, and not asgociated with ugabl= growmd

watar gourcea, Besause of fits plasticity, fractures in zalt ssal or close

themsalves, Depoaita of rock galt undarlia some 400,000 squsre milas of the

United States and they represent aome of tha few naturally occurring dry

environmente in the eaatern part of the country, It is calculated that the volume
.of high-activity waatea by the year 2000 will be about 160 acre-feet or laga than

10 pereent of the galt now being mined out annually. Other favorable characteriatice

-2 - Appenidix "E"
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of salt arey 1) 1ts structural stability, 2} its relatively, high thermal

conductivity in comperisom with other rocks, 3) the possible recovery of
sppelfic fission products from wastes stored in salt at some Future date,
4) low aeismicity of the major =alt areas and 5) the low cost of uini.ng

cavities or developing solution eavities in salt,

13. The University of Texss hos performed a numbax of laboracory studics om the
structural sapects of salt cavitles in addition to calculating heat ganeration
srates. Laboratory studies at OHNL havae shown that the structural properties sad
thermal eomductivity of rock palt are not greatly affected by high wadiation

doses, although tha creep rate for both irradiated ymd m:l.::rnd:l.ated samples

. increases with high temparatute. Chemical interaction of simulated wastss

with galt has not produced excesgive guantities of nitrosyl chloride amd chlorine,
Thetmal calculations have showvm that it is poseible ko store 2Z-year-old,
10,000 MWD/T, 800 gal/ten waats dn a lO0-foot diameter sphere in salt without

exceeding s tempersture of 200° ¥,

1k, To verify laboratory experimente smd thermal computstions, the ORNL has
eomtracted with the Carey Salt Company teo comduct s sexles of field investigatione
in their Butchioson, Kansas, mine, The Eirst experiment, weing simulsated wastes,

is being carrvied out io an unused portioo of the mdne in two 7.5' x 7.5' x 10!

. cavitiep, Approximately 3200 gallons of both acid mnd neutralired Purex

wastes are being applied heat in accoxrdance with the decay of two year cooled
woasgie. After sbout sixz montha of opuration the temperaturss io both waste and
the surrounding salt are approaching aquilibrium end exe followlong closely the
temperature rise predicted by theoretical calculations, Problems still to be
studied in detail include the misvation of nuclides through salt, migration of
the cavities themselves, and salt deformationa. Qf courae, the effects of
high level radlation on aalt in situ has not been detarmined. If results of
the field studies in prograsa contioue to be favorgbla, it is plamned te
conduct radio~tracer tests and experimentes with increasing quantities of
activity, perhaps in a nesrby gzlt formation on govermment-csmed land. While
the storage of § convertad-to=solid high level weate in salt appears inherentcly
more favorable than a direct diacharge ot high sctivity liquld westss into

salt, thers heaw baen mo laboratory or field data obtained to date, which
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1ndicate: that the latter approach is impractical., With it being ppssible to

provide underground stornge in salt at an estimated 3 te 4 cewts per gallon,

it iz apparent that this attractive futentinl vitimate disposal method should

be investigated until technical infeasibility im proven. Sinilarly the Inventive
for location of chemical pxocessing facilities in the vicinity cof Q;lt deposits
would certainly be great if previcusly mentioned problema cen be resolved. An

evaluation of the engloeering consideraticns for storage of solids in galt

is preaently planmed.

15. Baaic laboratoxy studies are being conducted at Ranford, ORML,
Geological Survey and the University of Rorth Carolina to investigate the
different types of physical-chemical reactions whidh occur between radicactive
iona and certain natural sarth materials. Thie work im in direct supporc

of present ground disposal operations and is leading to the davelopment of

improved systema such as fileld ion-axchanpe bads, ete.

16, During the past vear at ORNL, the injection of liquid vegtea into
imparmeable formations by a hydro-fracturing technique has been under active
invegtipation, This mzthod consiates of mixing wasts with eclays and cement, and
then injecting the slurry under heavy pressure into an impermeable formation by
fracturing. An initial f£iald experiment, utilielng 26,500 gollons of a cesfum
tagged mixtura which was injected inte shale at a dapth af 290 feet, haz besen
complated. Core drilling is noy proceding in order to obtain information on

the extent and econtrol of the fracturs pattern.

17. nptingi;95ﬁ, a comdtiee of the Awricen !ht:uaugq.Ihnt%@uteigﬁaﬂinﬂ,_in 8 pre-
liminavy menner, the fessibility of injecting high level liquid wastes into desp
{povera) tiousend fest) poreus formatiwa. The dommittes, cumosed of top teclznisal
perple itﬂu:amvarul.p@trnh?mm mmmﬁnﬂfﬁ, eﬂﬂu.ldaﬁ et tha Byl 1tacly Eﬁp@a:ﬂ
fospibls. Yveblww wirled equime regoiution 1o tha ﬂsva!xqmuurt of & 3afe devp 1?11
2isposal syovem Taelnte lauesorphicn, ohewtosl sopetibility of lajested vestes ¥Eth
the imteratitiel waters and ths aguifcr wedis, beat Alssipetion =ad corTeelon amd
rodigtion dsaage. Laborstory imvestigstime mad thearetizal studies op these
problem sxess ave belng sarmied owt by OREL &l the Premn of Minea. Fleld saale

fnvestigations are dspendatt updn the resulis. o
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18._ The AYI group eatimated the costs of a hypothetical ﬂéep well diaposal

. system {asguming feasibility)., ‘The entixe complex, designed to handle 250,000
gallon/dey of diluted high level wastes (50:1 dilutiom factor), comsisting of

injec'tion, disposal, bleed, and monitoring wells and a pretreatment aystem, would

copt sbout 2% millien dollars. Amnugl cont of the operation is estimated at

1% millfon dollars, or equivalent to sbout 9.85/gal of high level waste or

$.02/gel, of diluted wasta,

19. Id line with the APT recommendations om the feaaibility of deep wall
di'spocal, the U, 8, Gacloglcal Survey ia compiling geologic informatiow on the
diatribution and genaral nature of deep sedimentary bagina in the continentsl
United Statee {3-10,000 feet deep), which would aid in' the selection of a

. deep well field experiment gite., Four basin reports are scheduled for completiom

during the sarly part of FY '6l.

20. Following digcuseicme with the duPont Company and the Committee on Wasie
Disposal, Divisien of Earth Sciences, MAS, a fesasibility study invelving the
contaimment of long-conled (10 yeax) wastes im undet—grm.md mined cavermz At
SRP was recently initiated, Several widely apaced exploratory holes ?111 ba
drilled in the separations area to depths of approzimately 2000' 1in the vnder-
lying bedreck., Figld permesbility tests of the basement Tock will be made and
continuous core samples oktained for detetmination of tensille and compreseive
. strength, thermal conductivity, snd chemical compatibility of the rock wich SEP
waates, Goocurrent with the geological exploratory program, technilcal atudies
ere planned with respect to wante charactaristice, including heat generatiom
rates, age of wastes to be stored, and the phyaical form of waste considered
moat desirable for storage. If feasibility of the method fs determined,
preliminary cost estimetes for an wndergyround containment system are comparable

to preeent day tank constructionm costa.

Al. Preliminary discussiong heve been held with Petrolewm Research, Ine¢, concerning

the disposal of high eactivity wastes in deep wells which penetrate zones of low-
presgure (natural sinks). The first phase ¢f the preject would Investigate pressura

. sradients, water saliniities, chenfcal, ftllectrical. and thermal nature of the rocks
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and flulds, ete. in order to define and degeribe a gultable digpesal zume which

ig izolated from ail potentfally valuable respourcas, Bubsequent work would

involve Field drilling and supporting laboratory studies.

22, A substantial portion of the ARC waste digposal development program ia
deveted te ground digposal operations and the development of a better under-
atapding of the phentmena invelved, Program coata during FY '6L will be
approximately $1,400,000 and eatimated costa for FY '62 are 32,700,000,

Increaszed cogts are the regult of prograws involving the disposal of u;abea

into salc formations, deep permeable Eormatione, mined cevities, etc, progressing

to the fisld demopstration stage.,

23, Sumary: The conversion of high-activity wastes to a solid form in a £luldized
bad {s at the present time the most asdvanced tachnique. Operation of the waste
calciner pilot plant at NRTS is scheduled for the latter part of 1960. On the
direct digposal approach, results of the salt field experim=nt at the Carey

Salc Company mine, Hutchinson, Kansag, have been entirely favorable. Investigativa

work on the deep-well approsch f{s bging intensified during the coming year,
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UNITED STATES

ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. G-139 FOR TMMEDIATE RELEASE
Tel. HAzelwood 7-7831 {Wednesday, July 20, 1960)
Ext, 3446

AEC TC TEST UNDERWATER TELEVISION
IN OBSERVING WASTE DISPOSAL

The Atomic Energy Commissiop will test am underwater
telaviaion camers in Massachusetts Bay, 15 miles off Boston Harbor,
in meking obgervations of a site formerly used Eor the disposal of
low-level packaged vadiocactive wastes.

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

Watexr depth in that area 1s approximately 50 fathows
{300 feet).

The arsa whera the TV camara will be tasted formerly was
the site of radivactive waste disposal from 1952 to August of 1959
by Crossroads Marine Disposal GCorp. of Boston.

A remote controlled underwater vehicle, the XN-3, re-
cently davelopad by Vare Industries of Roselle, New Jarsey, will
be used in the July 21-22 survey.

The Deparcment of the Navy will assisc the Commission.
Equipment will be transported to the bay site by the mineswe=eper
US5 Swerve.

In addition to testing the uvaefulneas of the TV camera
in observing such sites, rhe expedirlon will maka a visusl

{(more}
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inspection of the condition of drums used in the waate.disposal
operation.

Last year the Commission amended che license of Croass-
roads Marine to require that the company dispose of wastes io the
decp waters of the Atlancic, off the cun:inantal shelf, at a
win imum depth of 6,000 feet,

A survey of the forwer digposal zita off Boston Harbor
by the U. 5. Coast and Geaodetle Survey and the U. 8, Public Health
Servica for the Commission showed that there was no radiocaccivity
attributable to the disposal cperation. Resultz of this survey
were announced in June of 1960.

The background activity measured by the Public Health
Sarvice was in the same range as that of background activity at
other ocean locationa where no radicactive wastes have been dis-
posad of. -

The Commlssion has invited observars to be present from
the U. 5. Fish and Wildlife Sexrvice, U. 5. Coast and Geodatic
Survey, Massachusetts State Department of Health, Chasapeake Bay
Inetitute of Johns Hopkins Universicy, Baltimore, and the Woods
Hole Cceanographic Institution of Woods Hole, Maas,
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UNITED STATES G vm S
Memorandium

TO : Heareld L, Prica, Director DATE: Juse 24, 1960
Division of Licensing and Regulation

FROM : W.B. NcCool, Secretery

SBUBJECT: LAND +~ SEi DEFPOBAL OF RADJOACTIVE WASTHE
RYMBOL: SECY: RWW

1. At Mpoting 1630 on June 20, 1960, the Commission discussed the
problem of land and sea disposal of radicactiva wvastes and agreed on the
following guidmnce for tha staff:

&, No oew liconsas for sam disposal are to ba iaguasd for the
present,

b, Requasts for smendments to exlsting waste dicposal licensss
ars to ba procassad,

&, ARC econtractors ara b0 be informad that land burisl of
vadigactive wastes 1a the preferrad mathod.

d. New applications for land disposal licensea are to be
acceptad by AEC.

2+ Tha Genaral Manager has directsad that you take sppropriste action
1n accordesce with this guddance, In addition, you will recall tha
Genaral Manager was vequeated to eatablish 4 testing program on the types
of packages to be used for waste disposal. In this coomection, Coumissionsy
Wilaon urged that conwidormtion be given to the use of special valvas on
the contalnars which would parmit witer to antst them but wot allow any
vadiocactive matarial ts secapa.

3. Flatsa pand tha Office of the Secratary copies of any pertinemt
coxreapondanca uon this subject for tha Coomission's xecords.

ec: Ganeral Manager
Deputy Genaral Hamsger
Assistant General Manager
Assistant Ganersl Haoager for Administration
@anezal Coumsal
Raeactor Development
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6, Land-Sen Water Disposal {(Seo Minutes of Moeting 1617}

Mr, Price reviewed with the Commission public reaction to
the May 9, 1960 announearnant of & echeduls of charpas for dispoaal
of radicactive waste at Oak Ridge and Idaho, and requested
Commission guidance on a naumber of matters relating to the
questions of 1and and sea disposal of radioactive waste material,

Wiih regard to ocean waste dipossl, the Chairman noted
that the Comméssion had been exiticized for pormitting the use
of containsre that would besak op before they reached a depth
of b, 000 fect and he urged that »fforts be drected toward
lsarning more shout ocean waste diosposal, Mr, Grahan said ha
agzond and noted that at present the Commiasion has litils
evidence avallable about the effect on the drums after they aze
dumped into tha ocean,

Thuﬂhairmmhﬁthamaﬁngatthiupo}m.

Mr, Price pointad cut that the announcement of the avallability
of two Commission-owned disposal sites had not resulted in any
companies transferring their activitions from sea to land disposal,
although sevoral of thern had expresssd an interest in eaxpanding’
thelr businssses to fnclude land disposal as weil. He sald a numbex
of firms had charged that the establishiment of Commission~ownad
land disposal aites wae an lnvasion of private business righto.

My, Wilson commented on the tendsncy of disposal druma
to be crurhed &5 they slnk into deepar watex and he arged that
valves be placed o the drums which would permit water to enfex
and gquakicg the preseure as thoy sink but prevent radioactive
maierial from sscoping out of the drums. He said ho did nok
belleva the Comunission should ohject to sea disposal if the
firm otilized & dunonatrated safo maethod of staking the drum ic
thae hoitom intact,

Mr, Grzham proposed the Contrndesion estsblish a policy
favoring land burial and that the exneptions to this policy be
Hmited to ser dlaponal for AEC laboxstorios located on the
coadts, and to firma which can meet AEC specificalions for
safe disposal at sea,




Mr, Price inquired about the prompt disposition of drumna
of radioagtive material at vapious locations wiihin the Unjted
States. My, Grzham sald he balievaed this material should be
buried snderground,

Mr. Willlams left the Meeting at thia point,

My, Frice »aid he did oot believe the Commission should
place itaelf in the poeition of telling its lcensees whethor they
L must cae land or sea disposal for their wacte material, Me.
Graham sald he agreed providing the method of disposal nsed
fe a proven, safe method,

Mr, Flobarg, commenting on the lack of proctical knowledge
about ses disposal methods, urged that AEC undertake an
T - intenyive program of exporimettation with various metheds of -
waste dloponzl, He suggested, for instance, thet a hundred o
more drams bae dropped into the acean and recovered to deformine
tha efiocts of wagar prassure on these droms,

In the discnesion that followed the Commission provided the
following steff guidance for the waste disposal program:

as No new lcenses for sea dispoaal are to be lesusd
fow the prosent;

b Roguests for amendments to existing Heensos ave
ta be processad;

cs AEC contréciors are to be informed that land
burlal of waste daposal is the preforred method; and

d, New applicptions for Jand disposal licenses are
to be accepted,

The Commissiomers directed the General Manager to establish

an axperimental progyram to tost varjous types of packaging for
the dieposal of radicactive waste,

o SRS
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UNITED STATES GO

Memorandum

_ Managera of Operatinns
TO * Division Directors DATE! June 9, 1960
" [

surjecT; DIBPOSAL OF PACKAGED RADICACTIVE WASTES

BYMBOL : PCP:FRD

The Commagion has recently announced in the Federal Reglater
the estobliekment of eites st Ouk Ridge apd Tdaho as lnterim
land burial aites for properly packaged low=-level radloachtive
wagtes. The services are being offered to all ARC licensed
users of asource, speciel nuclear ‘and by-product meterials.

The land burial services at these two sites are avelleble to

all AEC contractore mot now hurying solid redioactive waates

at their sites. The predetermined charges for such burial
gervices will be besed on eatimagted o actusl cost mo appropriate
and will be furnished to you by the Oak Rldge and Idsho Officea.
Arrvpngewsnts for dispopal services at these sites should he made
through the respective Menegera of Oparations. Each office should
survey all of its oparatione to mesure that appropriate use will
be made of the depigpated lend burial aites. In those cages whare
ancther disposal method is preferred, the economie evaluation
leading to guch a decisicn chould be sent to the Dipsctor, Division
of Production, Washington, D. C.

I would like to bave your review completed as s0on as possible.

Attachment :
Fedaral Reglater Hotice

Ly jri?
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UNITED STATES ATOMIC ENERGY COMMISSION
25 FR 5157-5158 - June 9, 1960

ROTICE OF ABC CHARGES FOR LARD BURIAL OF PACKAGED
LOW-LEVEL RADJOACTIVE WASTES

1. '™ie Notlce ssts forth U. 8. Atomlc Energy Commission (AEC)

charges for land burial of packaged solid waste subetances echaiating of
or ¢ontanminated with egurce, speclal nuclear or byproduct material and
baving a low level of radicactivity (packaged low-level radioactive

vwaates), generatsd by ARC-)igensed users of such materials.

2, Land burlal of packaged lov-level radicactive wastes will be permitted
at AEC sitee located near Qak Rldge, Temneaseee, and Idshe Falls, Idaho
{the siter). Land burials of packaged low-level radicactive wastes have
teen cartied on at the sites for ARC and others for & number of years.

The sites have been esteblished as interim land burial sites pending

designation of permerent lend burial sites.

3. The charges for land burial at the siteg are established as $.T70 per
cubic foot for packeged low-level raedioactlve wastbee, with & minlwm
charge of $21.60 for batches copeisting of 30 cubic feet or less., All
cherges ere f.¢.b. the sites. Although these charges sre subject 1o
ailjustaent, the AEC intends to melntain them as stable ae possihle.
Arrengements for lepd burial of packaged low-level radlpactlve wsaates

should be made with the AEC 's Osk Rldge Operaticns Offlce, for land




arial at Clak. Ridaze, and with the Idsho Operations Office, for land
burial at Jdahc Falle. Requasts for information concerting terms and
conditions cof such arrangements shonld be directed to:

Manager of Operations

P. 0. Box E

Oak Ridge, Tennessee

Manager of (perations
P. 0. Bax 1221

Idsho Falls, Idaho

4. The types of packaged low-level redioactive wastea to which this
Notice appliss includs puch lteme as broken glassware, paper wipes, rags,

aghes, asnimal carcasses, laboratory paraphernalia, esteo.

E. Bhipmanta of packaged low-level radiosctive waates to the aitss
must be made in accordance with the regulations and requirements of

transportaticn regulatory agensiss, and the ARC where spplicable,




¢ N Wy

UNITED STATES

ATOMIC ENERGY COMMISSION
Washington 25, D. C.

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

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

A survey of a site off Boston Harbor formerly used for the
disposal of limited Yuantities of packaged radioactive wastes has
not revealed any radicactivity attributable to the dispossl opera-
tiona,

Samples of water, sediments and marine organisms living
in the area were collectad by the U. 5. Coast and Geodetlc Survey
end were anelyzed for radiocsctivicty by the U. S. Public Health
Service at its Robert A. Taft Sanitary Engineering Center in Cin-
cirmatli. The radicactivity 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, 1939, by Crossroads Marine Disposgal Coxp. of

Boston for the disposal of low-activity packaged radiocactive wastes

which had a total of 2,434 curles at the time of disposal. The
former aite 1s an area.two miles in diameter located at 42 degreas,
25.5 minutea north latitude and 70 degrees, 35 minutes west long-
tude, 15 miles off BRoston Harbor in Massachusetts Bay.

The licenss of 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 Comndssion's present policy ias to require that

{more)

Y ot ra. M aEs V;M

":’-"‘d‘?




' P

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

OTHER AREAS SURVEYED

The Massachusetts Bay site i3 one of four off the New
England coast atudied during the past yesr by sclentista from
the University of Conmecticut, the U, §. Coast & Geodetic Survey
and the U. 5. Public Health Sexvice, working in conjunction with
the Bureau of Commarcial Fisharlas of the U. 5. Fish & Wildlife
Service. The work was part of a research program financed by
the Atomic Energy Commission.

While the atudies have indicated that each of the four
in-shore locations would be capable of providing sufficlent dilu-
tion to dispose safely of 250 curiea per year of strontium 90 or
its equivalent, the Commissfion has no plan to use or appxove the
uge of these sites. The surveys were conducted from a long-
range point of view -- to gather information for use should a
need aver arisa.

One of the four locations surveyed, the southern half
of a restricted area known ag No Man's Land and used as a Naval
gunnery range, was dropped from ¢oneldaration. The scientlats
agreed that tha site was safe for the dieposal of limited amounts
of packaged radicactive wastes, but pointed cut that nearby ocean
locations are popular with fishermen and tidal and non-tidal
cuxtenta through the site are predominantly landward.

The two remaining sites studied ware a 25-square mile
are& centered at 42 degrees, 13.4 minutes north latitude and
69 degrees, 45 minuces west longlctude, approximately 75 nautical
milas northeast of the No Man's Lend area and a ?5-square mile
area centared at 40 degreas, 45 winutes north laticude and 70
degrees, 52.7 minutes west longitude, approximately 28 npnautical

‘miles south of the No Man's Land site.

- 30 -
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UNITRD STATES

ATOMIC ENER(Y COMMISSION
WASHINOTON 25, D, C.

June 8, 1960

mm FOR CHAIRMAN MoCONBE
COMMISSIONER GRAHAM
COMMISSIONER PFLOHERG
COMMISSIONRR WILLIAMS
COMMISSIONER WIL3CN

I attach a wemorandum to me of thia date from the Direetor,
Division of Lioensing and Regpulation, glving the atatue of amend-
manta and gpplications for aea dlapusal of level waste follow-
ing the Comnlssion meeting of May b, 1960,

The reactlon to our notloe to appllioants and reaction Irom

guh:l.:l.o armouncemsnt of the avallabill ty of two Commiasion-owned

and dieposal sites has not been one of partiouviar enthusiessm, I
bellgve 11:. deasirable that the Commissioners bs informed more
speacifioally with respect to publie and applicant reastlion Lo the
dand bpurial guestion as soon aa practiocable. For this purpose
and in order to seak additional guidance, I, with pertinent members
of the starf, would like to meet informally with the Commissloners
at an early date.

/8/ A. R. Iuedacke
General Manager

Attachment
as ahove
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WASHINGTON 25, D, C.

Juns 8, 1960

TO : A, R, Juedecke, General Hanager
(THRU) William P, Finan, Assistant General
Managaer for Regulation and Safety

PROM : H, L. Prioe, Director
Divieion of Licensing and Regulation

SUBJBECT: FENDING APPLICATIONS POR AMENDMENTS TO COMMERCIAL SEA
DISFPOBAL LICENSES

Following the Commiasion declalon on May 6, 1560 ammouncing
& Bohedule of charges for land dispoaal at Osic R1 and Idaho,
I sant coples of the press announcetent o all applicants for new
asa disposal llcenses and all applicants for .amendwents to
existing sea diaposal liconses ilnviting thelr attentlon to the
avallability of land burial facilities. To date thare have been
no withdrawsls of any of these applications. In fact, we are
receliving numerous salls from the applicants urging action on
these applicaktiona.

In accordance with the discussion at the above-mentionad
Commiasion meeting, we are firat proocesasing the appiications for
amendments to existing licenses now that we know the applicants
want to purzus these amendments,

Some of thess amendment requests lnvolve minor revisions
in the exiating llcenses which do not pressnt any substantial safety
quastions. I have already acted on pa by the lssuance of
apandments. They involve asueh matters ss approval of the qualirfi-
ecatlona of new supervisory smployees and ochanging the nama of a
Ydeoensee following ite mequisition by another ocompany. In gran
this type of amendment I have taken the ooccaslon to ILnsorporate
soms proviaions more reatrictive than those 1n the existing licenms,
inoluding the more specifio designation of diaposal sites, the
incorporation of more restrictive health physice and adminiatrative
procadures, and more.restriotive conditions pertaining to trans-
portation, Because theee types of amandments did not inwlve a
substantlal safaty question, the Jllocnse amendments wers issuad
without prior publis notios.

(Paranthetically, I should mention that additionally there
are aomd reguests for exewmptlon from track phcudigf requirements,
permissgicn to transport liquids of higher coneantration have
{reviounlr beeon authorised, and ro ts for axtendsd storage of

iquids prior to solidifloation. We propoee to deny thoass requests.

Thore remains ancother catagory of amendment requests

dealing with approval of packaging techniques, or eontainera,
%ﬁ?ﬁﬁ' in possession limits, and designation new atorage
e8.
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While these requests don't 1n?g%:= any new types of safeby
quastions that are different in kind » quesationa previously
acted upon in othar cases, they may be lriterpreted dy the general
public and the 88 as présenting g substantlally increased
possibility of . The gquestlon arises, therelfore, as to
vhether o notice and opportunity for hearing should be given
before acting on then.

I propose Lo publish a 15-day notlce and offer of hearing
prior to acting on theae amendment requesta. FPrior to such
publication, priate Inforwation letters will be aent to the
proper state offilcials,

I realize that the very act of publishing a prior notlce
and offering s hearing may engendsr wwarranted, but nevertheleass
difficult to handle, public relations problems. For thls repson
I believe that this procedure should bhe disocusaed with the Com-
nission before any action iz ataken.

We have allowed about 4 weske to go by saince the distribu-
tion of the press releese on land burial to bs sure that theae
applicants still wanted the sea disposal authorizations they
have requested, We are now beginning to receive insistdet demands
for action, It is clear that thesse people still want to pursus
thelr sea disposal operations and we must now deglde these cases

prowptly.

I understand that the need for action on some of thebe
attendment requests stema from demands for service by ARC contractors
a8 well as ARC licensegsn.

I understocd at the mesting on May 6 that the Commission
wanted to take one step at a time in this matter. The iand burial
prograg has now haen well publicigzed. This memorandum explains
propoeed aotion with respeoct to pending amendments to existing
Bea dlesposal liocenses, There still remsins the step €o be talten
with respeot to existing applications for new sea diaposal
licenges,. There are ebout & halfl dozen of these applicatlons
pending, I will recommend a proposed action on thase cases in the
near future,
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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

Ho. c-97 FOR IMMEDIATE RELEASE
Tel. HAzelwood 7-7831 (Wedneaday, Mey 25, 1960)
Ext. 3446

CLINGH RIVER SURVEY STARTED BY EIGHT ORGANLZATIONS

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

The atudy will broaden an existing program conducted by
the Atomic Energy Commission's Oak Ridge National Leboratory which
hag been primarily concerned with health and safety aspects related
to ralease of low-level radioactive waste solutions to the river,
ORNL will continue its current program of surveyling and sempling
to assure that the concentrations of radloactive material in the
river are below established limits for drinking watexr.

The objective of the new joint research program les to
determine the disperslon and ultimate fate of radiocactive materials
released to rthe river and to evaluate the detalled physical, chemi-
cal and hiological phenomena involved.

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

The joint program is under the puparvislon and guidance
of a steering committee representing the participating organizations.
Organizations involved in the study sra: Atomie Energy Commlssion,
Qak Ridge Wational Laboratory, the U, S. Public Health Service
and the U. 8. Geologlcsal Survey undexr terms of an interagency
agreement with the AEC; the Tennessee Game and Fish Commission,

{more)
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Tennessee State Health Department, Tennessee Stresam Pollution
Control Board and Tennessee Valley Authority.

Low-level radicactive liquid wastes are released to the
Clinch River from Oak Ridge National Laboratory at White OQak
Creek. Tha waste solutions come from the laboratory's research
and chemical processing activities and have been processed through
a waste treatment plant prior to discherge to the creek. Waste
solutions having a higher radiocactive content are stored at the
laboratory In underground storage tanks, while intermediate
level waste solutlons ere discharged to large seepage pits which
utilize the ion exchange capacity of the soll for removing the
radloactivity to accepteble 1imits. Eventual seepage from the
pits Lla through White Qak Creek.

- 30 -

(NOTE TC EDITORS & CORRESPONDENTS: This information is being
igsued simultanepusly in Qak Ridge, Tenn. by the Commission's Qak
Ridge Operations Office.)
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nuclear corporation of america
wotepes epacisltisy company--division

p.o. box 585

victorie 9-2273 170 west providencis
burbank, enlifornin

May 18, 1960

Mr. John A, McCone, Chairman
7. 3. Atomic Energy Comrlssion
Washington 25, D, C,

Tear Chalrman MeCone:

On hay 9, 1960 the United States Atomle Enerqgy Commlission Issued a
press relegse antitled "AEC DESIGHNATES CAK RIDGE AND TDAHO FATLS
AS INTERIM LAWND BURIAL SITES FOR SOLID, PACKAGED RADIOACTIVE
WASTES". This was Release No. C-BS, Mx, i.*IcCone, Tsotopes Speelsltles
Company, a division of Nuclgar Cerporation of America, wishes te lodge &
strong protest against the procedures Indicared in this press releasge.

The first paragraph states "The Atomic Energy Commission has eztablishaed
two interim land burisl sites for the dispessl of so0lld, packaged radicactive
wagies generated by AEC Uecenseez, " The third pm%raph states "The gltes
at Oak Ridge and Idaho Falls are Immediately avaliable t¢ Ucensess for
dlsposal of packaged wastes. Wastes must be packaged as required by Inter-
giate Commerce Commission requlations. ™

We, at Isotopes Speclalties Company, are in complete agreement with the
conespt of land disposal of radicactive wastes. However, we are In
non-zgreement with the proposed method of handlng this waste, The AEC
hag had, for several years, a number of licensed waste disposal firms
which have been lecensed for sea dlsposal. These flrme are, supposediy,
completely staffed and equipped to properly and safely handle the wastes.
Thev have a substantisl investment in Instrumentation, heaith physies per-
sonnel, adequate packaging facllities, and background of "mow-how" in the
jlandlin? of these waste materials, Notwlthstanding the sfgrementiored
canalilites, the AEC has found it neceszary 10 Inspect and police the waste
handlng by theze Ucensess,

I, WeCone, In Wew of the problems that have been agsociated with the

siv or seven Heensed waste dlsposal handlers, can you envision the prpblems
which wlil arlse when several hundred AEC licensees start shipping radic-
active wastes to Qals Hidge and Tdsho Falls? How does the Commizsion plan
1o police these shipmentS?

woslpmy gm rcaaintated compraeithashh plagcs-wirbe oiconnl
T T I -y ]
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Cur own ¢xperiences Inginde the recelpt of sgveral shlpments ¢f Improperly
pe.ekeged waste from AEC leengeas, Ag a consequence, we polles all ship-
mants pricr o thelr belng diepatched to s, What will Toaho Fails 4o when
& uhlpment of setera) tons arxives in Idaho and 1s not properly packaged
secording to ICT oas? Wil they then returm this improperly pacl:agnd
materisl to the 8 r, and ﬁ?ﬂm tﬁend it sercss the Ceunt;tlry oRCeE

improper paokaging «- or, &y fingd themsslyes In the pogition of ha?ing
0 pa 1 pregerhv‘pﬂor to waste disposal. When the Commigsion deals
with was epeces, they elways have the privilege of inspection
end the threet o Heonse revoeation. When dealing with the AEC Heensees
on oduct materlalg, these polielng functions becoms greatly dliated,
Actn the requirement for polleing beoomes Efneew Mereeeed, Wwhereas
the e.bility to perdform this eperet!.en 18 actually inlshed,

We hewe been Informad that politiesal pressure has been %plied to allminate
sen disposal of radlozetive wastes. We undersiand that Rheode Island, the -
Guif ates, Cregon, and even the Country of Maxleo, are strepucusly
ehjecting, T wonder what the reaction of fhe various States will be when they
are {ofoPmed that radiszeitve waste will be transported seross their berdere
with shipments mzde by ﬁ’eple wno are not ilcensed to act in the packaging
ang transport of fadlogstive wasles,

In congluglon, Mr, MeCone, we strongly protest the mechanics set farth In
Press Relaage No, (-85 for the packaging snd shipning of radicactive wastes
13 the land borial sles. Wea strongly urge that an amendment to this release
be lganed In which i = atated that all packaging and eeipping must be done by
firms providing Heensed commercial waste dspoval gervice

Carbon copies of this letler are beipg sent to Senators Kuchel end Enggl, and
o Congressmen I-Iel!ﬁeld Hiéctand and I, Allen Sm 1th,

Mr. NMoCose, may we reguest your earty sdenilan and seiion on our protest
angd reeoramardsilons ? Please il upon ud if you reguire any further Informz-
tiom om ¥hds protest.

PR

: Very truly yours,
; | .j”/ ,i,r-f_?/’t I
P . e, Kerneth W, Newman
‘- L - " Genarsl Manager

isotoyes Speolalites Company
" Dy, of MNuclagr Corporstion of Amerlea
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Memorandum '

TO . ::n:::ﬂ:. ugﬂm' Il::i:tu DATE: May 10, 1960
Div roduc

FROM : % B. McCool, Secretary

SUBJECT: FURLAL OF PACKAGED RADIOICTIVE WASTES
SYMBOL:  SECY RV
1, At Meoting 15617 on May 6, 1560, the Commiosion:

4, Approved o podblie mmouncoment coeh as that ¢ontoined
in AtZzectment "D of the April 19, 1960 osmovandun ko the
Comminnionern, owbjectt ¥Burial of Fockaged Radivoetive
Hasten; aod

b. that p similar annooncomont would be placed in
tho F 1 Register bot that thoro vould ba oo waiting
period for public commene,

2, The Ganeral dMonsgor hos directed thot you talo tho actioa
roquired by tha cbove docision, Please send coplan of all partinent
aorreppondence to tha Office of tha Besretary,

ec: OGeneral Menogar
Asst, Gomaral emager

Aget, Gon. Mgi, Mig.
Genoral Covmeal .

PZ-gi S
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Oﬁice Memm.ndam . UNITED s*mgé GOVERNMENT

TO : File DATE: May 9, 1960
4 ;
FROM : Richard Vv, Willit ﬂl y, wm
Recording Secretary
SUBFBCT: BIRIAE OF PACEAGED RADIOACTIVE HWASTES
. A
The attached memorandum dakved April 15, 1960, from tha Cenersl
Manager to the Commissioners was discuszed by the Commission st

Mesting 1617 on May 6, 1960, The Commission approved the drsft
publiec mmouncement contained im Attachment D" of the memorendum,

ﬁ-ju,.,g. F— .@._Tp._zlg? G’n—uﬁ.«a'&:
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UNITED STATES |
ATOMIC ENERGY COMMISSION
Washington 25, I. C.

No. G-85 FOR TMMEDIATE 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 RADIDACTIVE WASTES

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

The two sites have been established pending later deslg-
nation of permanent land burial sites to serve varlous areas of
the country.

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

The typeg of radicactive wastes to which the Commission’s
land burial policy applies include broken glassware, paper wipes,
rags, ashes, animal carcasses, laboratory paraphernalia, etc.
Highly radioactive ligquid wastes resulting from the chemical pro-
cessing of irradiated fuels removed from reactors will continue
to be steored in the specially designed underground storage tanks
at the Commission's Idaho Falls, Idaho; Hanford, Wash.; Savannah
River, 8.C., and Oak Ridge, Tenn,, sites.

(more}
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Details concerning the disposal service availabla to
licensees may be obtained by wricting to:

Mr. E. J. Witkowski

{Oak Ridge National Laboratory
P. 0. Box F

Oak Ridge, Tenn.

or
Controller Branch
Fhillips Petroleum Co.

P.0, Box 2067
Idaho Falls, Idaho

- 3 -
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ATOMIC ENEROY COMMISIION

MEETING NO. 1617
6, 1 103 8.m., Room 1113-B

D, C, Office

Prasent Also Present

John A, MeCone Frank P, Baranowski

John 3. Graham Edward J. Bloch

John H. Willlsma William F, Finan

. Robert B. Wileon Paul Q. Holsted

Riﬂhard L. KEirk

A. R, lusdecke Joseph A, Lieberman

Loren K. Olmcn Robert Lowenshein
James R, Mason

W. B. MoCool Courts Culahan

Harold L. Price

George F. Quinn
ILaster R, Rogenrs
Ernest B. Tremmel

Richard V, Willit

Burial of Packaged Eadioactivs Wagtesz (Ses memorandum to Commip-
§Yorers on TRTSISUBTest . Heved APTIT T5, 1960).
T™he Generzl Manager stated that in responss to the
Comniasion's ragueat the staff had prepared a preliminary report
on the egonhomlces ef packaged radigactive waste disposal, The
. Chalrman noted ARC has two dediocated eites for waste disposal amd
sald he halleved the Commiselon ahould consldser the edvigability A
of dieposing of low level radicactive wastesa in land burial grounde
rather than at sea, Mr. Luedecke sald the study had revealed that
in most instances land disposal would da both feasible and leas
axpansive than sea disposal. The Oak Ridge and Idaho sltes would be
capable of handling all low level radiocastive waates produced in the
U.3, unkil 1965, He sald he delieved further study should be given
to the need for establiahing additional burial sites at a later
data, and also to the gquestion of privately operatad burial sites,
. Mr, Elosh sxplsined tha present study dealt only with low
level solid wastes whiech constitute the bulk of waate material from

— b,
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itoensaes, Transportation costs for this type of waste, that
includs such things as contacinated gloves and rags, are nominal
since 1t does not regquire apeolal shielding., Mr, Floch sald he
bellieved nearly all licensees east of the Missiselppl River should
be able to ehip their waste material to Oak Ridge at costs equal
to or less than ses diepoasl, However, highly radloactive wastes
from planta located near the coast and requiring conorete shlelding
probably ocould be disposad of more cheaply at sea.

The estimated coat of land dlaposal at the two ARC sites 1
seventy cents per ouble foot of praperly packaged wasts with a
minimm charge of twelity one dollars for thirty cuble feet or less,
M, Qutnn remarked that the risk of accldental release froem the
burial ground would not be significantly increased by burying &
large spount of weste sinoe thers 1s adequate control of the
burial ground. _

Mr. Williams emphaaized the importance of astablishing unl-
form, enforosableregulations governing the amount of ahielding that
would be required for waricus degrees of radiosotivity. Mr. Bloch
pointed out that the waates would be packaged to meet Interatate
Commerce Commrlsslion regulations for the transportation of radio-
active material.

In responss tc a question by the Chairean, Mr, Bloch saié
the information on comparstive costs of ses versus land wmate dis-
posal 1= inccmpletoe, and the staff would broadsn the depth and scope
of the study in erdsr to obtain more complete data.

Mr, McCone inguired whether there would be a denger of
buried waste material leaching radiomctivity into the earth and
sventually rsaching rivers and streams. Mr, Lisberman replied that
thia pessibility would be considered in the selsoction of any site
for waste disposal and conditions around tha site would have te be
kept under constant surveillance to snsure that no radicactivity

was ascaping.
-2 =
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T™he Ganeral Mzuagst sald ha recommended the Commisaion
approve & drart publio announcement on the establishment of Oak
Ridge and Idaho as interim regional burial sites. (See Attachment
D" te the April 15, 1960, memorandum for the Commisaloners, subjsots
Burisl of Fackaged Radloactive Wasteas,) It was notad the snnounce-
ment would alsc be published in the Federal Register in order to
inform the interested publie,

The Comnisploners digcusged the effect of the propoaed
announcement on applicatione pending for saa disposal licenses and
requaats for amendments o existing sea diszposal licenses, Mr,
Iasdecks pointed out the announcement would be sent to all appliocants
with the expecstation that those applylng for new gses dlsposal
licenses would chenge to the lens expensive land dlasposal, However,
issuarwe of the announsement would not be intended to terminate
axisting llceonoea for asa disposal nor would it be a basis for

refusing %o asonsider new applicaticna for sea dlsposaal licenses,
it waa noGed some shipplng lines have undsrtalten waste disposal as a
aldeline to thelr regular shipping husiness and Mr, Finan gaid
companies suoch aa theae could not be expected to enter inte & land
disposal business because of this announcement. M. 0laon pointed
out that i1f the Commlssion should issue new iicenses for asea
dispoaal, it miet be prepared for the filing of protests from
varioua public and private interests, The Chairman said he hoped the
announcemant would make the economics of land disposal so apparent
that there would be no further reguests for sea disposal ilcenses,
However, if this should not prove to be the case, the Commisaion
would have to oonsider other measurea, He sald the Commisaion nust
be carsful to avold an aroused public opintom critiocal of waste
dlsposal practioea.

The Chairman Jleft the meeting at this point.

-3 -
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Mr, Oraham urged that in atudying the establishment of
sdditiona)l land waste disposal aiteas, other AEC property such as
the Nevado Teat 3ite be coneldered. He commanted on the increased
denand for land resulting from the natlon'e rapid population growth
and sald both the Paderel and state governments must be carsful to
limit thelr aaquisition of new land, Mr. Quinn assured Mr. Graham
that AEC property, ineluding the Nevada Test 3ite would be
oonsidered as possible locationa for waste dispossal.

Following this discussion, the Commiasion;

Approved a public announcement asuch aeg that con-
. teined in Attaohment "D" of the April 15, 1960
pamorandun to the Commisaioners, subject: Buarizl of

Packaged Radioactive Waabtes,

Roted that a similar anmouncement would be placed
in the Federal Reglater but that thers would be no
walting period for publlic comsent.

W. B. McCool
Secretary
Approved by the Commission: Meeting 1621, May 18, 1960

1 [ L -b
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INDEX: materials-12-#aste Dlaposal

Ton

FROM:

sumMaRY: ABC 1;60/5T: REPORT ON U,5. PARTICIFATION IH IHTERHA.TIGML CONFEGESCE ON
DISPOSAL OF RADIOACTIVE WASTES, Attached 1s a brief summary
report by Joseph Libarman,Division of Reactor Development,
on U,3, Participation in the Interntiongl Conference on Dia-
posal of Radicactive Wastes held during November 16-21,1959
at Monace, The conference was under the ausplicss of tha Inter-
national Atomic Energy Agency.

FILED:

INDEXER: (4M-5-Mtga, & Conf,

REMARKS: date of paper: 3I-18-£0

. Ju),
nmsm MFIWMREHEW £.0. 12958

BY;
TS FAGE ONLY
U. 8. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

UL 5 ARVERNWENT FEINTING CFFRID-1900-25ai0e
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INITED STATES
ATOMIC EMERGY COMMISSION
Washington 25, D. C.

Ne. =35 FOR IMMEDYIATE RELEASE
Tal, 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 Imdustries, Inc,, of Cleveland, Chio, for a
year-long study of underwater conditions at two established waste
disposal sites off the Califormia coast.

The study is in line with the Commission's policy of
contlnuing reappraisal of the safety of its waste disposal
measures. An earlier survey of the two areas, in April, 1957,
4id not disclose any detectable amounts of radioactivity attrlbuta-
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 E1 Segundo, California,
and again will seek to measure the radlcactivity, if any, re--
sulting from the disposal of low-level packaged radiocactive
wastes at the two locationa, The company will have associsated,
with it in advisory capaclity membexrs of the staff of the Seripps
Institutlion of Oceanography at La Jolla, Californila.

The elder of the two waste disposal areas iz centered
at approximataly 37 degreez, 39 minutes morth latitude, 123
degrees, 19 minutes west longitude -- a point In the Pacific
Ocean about 52 statute mwiles west of San Francisco. Disposal
activitiee have been carried out there since 1946, Approximately
21,000 concrote-encagad stael drims and 300 conecrete boxes con-

talning some 14,000 curies of radlcactivity at the time of dis-
posal have been deposited at the site.

(moxre)
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The second aite is In the Santa Cruz Basin, the center
of which 1s approximately 33 degrees, 39 minutes north latitude
and 119 degrees, 28 minutes weit longitude, a poilnt some 53
" statute miles south of Santa Barbera. Sine 1953, 2,950 drums
containing 60 curies of radlicactivity have been placed at this
location,

) A1) disposals of radicvactive waste at these sites have
been wade In depths of 1,000 fathems or greater, or more than a
mile deep.

In the new study, the Advanced Systemsz Development
Division of Cleveland Pneumatie Industries will conduct two
oceanographic fleld survaye at each disposal area at six-month
intervals. The first crulse 1s achedule to begin March 8. REati=-
mated total cost of the study is nearly 560,000,

Samples of marine life will be taken from the ocean
Iloor by means of dredging and from the water above the diaposal
gites by midwater trawvl operations. Bottom samplas will also be
usad for wmineral analyais of rock and ¢lay from the sea floor,
and gravity core samplea will be used to measure rates of sedl-
mentation and the poseible uptake of radicactive materials by
the daposits, A '"profilae™ of water samples wlll be taken from top
to bottom.

Water current measurements will include a chack of sur=
face currents, dizpersion and bottom current veloclity and directiom,
Laboratory work will include an analysis for radloactlvity 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 floox at each site
In an effort to obtain plctures 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 1s 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 wmeans 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)




¢ ¢

-3-

towing speed of one knot. About 600 pictures are expected to be
produced during each two-hour lowering of the imderwater camera.

During the survey operations, sach of the two sites is
to be permanently marked by buoys attached to deep water mooring
apparatus developed by the company., A specia) featura of the
apparatus is the anchoring system which includes a palr of imbed-
ment anchors that will be fired by self~contained axplosive
chargea {nto tha ocean floor. Tha mooring system will provide
fixed raference points for the sites.

The State of California has been invited by the
Commlasion, and has accepted the invitation, to obsexrve the con-
duct of tha ocean survey and the subsequent laboratory operationa.

completion of the study, the results will be made
avallable to the public, .

- 30 -

(Note to Editoxs & Correspondents: This information is being re-
leased simultanecusly by the Commiseion's San Francisco Operations
Office at Oakland, California.)
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ESTABLYISHMEKT OF A RADYATTON PROCESSED FOGIE PROGRAM

The shove peper and any subaequent materdial on
Food Radiation Program ses: Mpterlale 12 Food Radistion Frogram
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. 8. ATOMIC ENERGY COMMISSION

CORRESIDNDENCE REFEREN{JE FORM

TO:

FROM;

SUNNARY;

INDEXER:

REMARKS:

Momo for the Commi-sionera & GM re Meeting with Yew Jersey Delegation

to Dlatues Atomic Industrial Park, This mtg., will be with the Commismioners,
also there will be a briefing by the AEC staff on the subject of ocesn

wagte disposal,

IR&L & Power

deto of memo: 2-10-60
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ATOMIC ENERGY COMMISSION
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JAN 29

Mr, David C, Eberbart, Diresstar h
0ffiase of the Foderal Hagistar
Hatiome] Afohivep & Becord Sarvios

Washington 25, D. G
Doar Mr, Eberhart:

Attaohed for publieation in the Federal Regismter as a Notise
ara an original end thres certified oopler of a dosvment
entitled; ATOMEC ENERCY COIMISSICON: 10 CPR Faxt 20;

STANDARDS POB PROTECTION AGAINST BADTATIOH.

Pleass advise the Commission of the filing and pablication
dates of this proposed rule by telephening Code 119, Exten=
sion 3546 (Clare Miles).

Publication of the above dooument at the eariiest posafible
date would he appreciated.

3incerely yours, s

Attorney
Offlen of the Geneml Councoel

Enelssuren:
Original and 3 Cert, Cye.

¢c: Dooket Clerk {l&8) (w/o attectment)
Ve, Bughes (18) (v/ey of attectment)
¥. B. MoCool {@8) {w/oy of stieclment)
legal Files (v/oy of sttectment)
Madeleline W, Loses (IB) (vw/foy of attachment)
OG0 Reading File (w/eoy of attachment)
OG0 Ohronologicel File {w/o aitachment)
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UNITED STATES
ATOMIC ENERGY COMMISSION
Waahington 25, b. G.

Ro. =12 FOR IMMEDIATE RELEASE
Tal, HAzelwood 7-7831 {Thursday, January 28, 1960)
Ext. 3446

AEC FORMULATES POLICY FOR LAND DISPOSAL OF RADICACTIVE
WASTES; GOVERNMMENT-CONTROLLED SITES TO BE
ESTABLISHED AS NEEDED

The Atomic Energy Commission has determined that reglomal
disposal sites for permanent disposal of low~level packaged radio-
active waste materiala shall be established, as needed, on State
or Federal Government-owned land.

Placement of the waste materilals 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.

Pfeliminary to the selection of regional sites, the

-Commission would conduct detailed studies of the geologie, hydro-

logic and topographic factors in ceomnection with any proposed
site in order to ascertain that a proposed site would retain the
buried materiala 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 mammer which
will not endanger the surrounding area.

The Commisalon does mot contemplate that the owmership
and control of the sites must necessarily be restricted to the
Federal Covernment. As the atomic energy industry grows and the
need for new sites is established, the Commisgion antleipates that
state Governments may wish to assume some responsibility In the
establishment and control of sites for the benefit of their
citizens.

{more)
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The publicly-owned digposal installationsa would be
operated by private contractors or licensees under atrict
Government controls or by the Federal or State Govermment and
would be avallable to all usera of radicactive materfals,
Currently & rumber of Commlsslon licensees arxe disposing of
low-lavel waste material by transfer to commercifal sea disposal
firms operating under Commission licensa. Such activities would
be affected by the Commission's land dlsposal policy only Lf con-
venience or economic factors induce diasposal firms to use land
burial facilitles 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
sollid or packaged wastes at Oak Ridge have been safely handled
in approximately 60 acres, On the bagis of this experience 1t 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, arlsing out of the growth of the atomic energy indus-
try, indicate that the establishment of the land disposel facili-
ties will be required from time to time to insure continued waxi-
muo procection of the public health and safety.

It 1s expected that the first reglonal site will be
needed in the northeastern part of the country where there is a
relatively heavy and growing concentration of industrial, medical,
wniversity and other users of radioilsotopes. The needs of other
regions will be met later on as they develop.

Meanwhile, pending the establishment of permanent sites,
conslderation is being given to the use of interim sites located
at AEC installatlons.

The types of low-level wastes to which the Commission’s
policy appliés include broken glaasware, paper wipes, rags, ashes,
animal carecasses, laboratory paraphermalia and other similar
things which can no longer be used in experiments. Low-level
liquid wastes are treated and disposed of at thelr polnts of
origin under existing Government controls and regulations., High
level wastes resulting from the chemical procesalng of ifrradiated
fuels removed from reactors will continue to be stored in the

{more)
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speclally designed underground atorage tanks at the nmnnissian's
Idsho; Hanford, Washington; and Savannah River, South Carolina,
sites where thesa fuel elemants are proaceasad,

A prielng schedule for use of the land burfal facilities
{s being established by the Commission. When the schedule is
cowplatad it will be published along with inatructions detailing
the procedures to be followed in disposal of wagtes at appxoved
aites. :

In connectlon with the policy ammounced today, the
Comnisalon will propose an appropriate amendment of its regulation
on standards for protection againgt radiation (Part 20). Under
the existing Part 20, Commiasion licensees may dispose of very low
concentrations of radioactive waste by burial in the soil. Under
the proposed amendwent, licensees could continue this practice for
thelr own wastes, but the Commissicn would not approve an applica-
tiom for license to receive waste material from other persona for
.disposal on land not owned by the Federal ox State Governments.
The proposed amendment will be published in the Federal Register
in the next few days. Interested persons may submit written com-
went within 20 days sfter publication.

- 30 -
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ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. S8-2-60 FOR RELEASE AT 3:00 P.M., EST
Tel. Hizelwood 7-7831 Wednesday, January 27, 1960
Ext. 3446

" Remarks Prepared by Joseph A. Lieberman*, Chief
Environmental & Sanitary Engineering Branch
0. §. Atomic Energy Commizsion
For Delivery to the Second Sanitary Engineering Conference
on Radiological Aspects of Watexr Supplies
tmiversicy of ¥llinois, Urbana, 1ll.
January 27, 1960

NOCLEAR ENERGY INDUSTRIAL WASTES

The management of radiocactive wastes which includea their
handling, treatment and disposal ig a general problem whose thread
runs through the complete fabric of nuclear energy operatioms, In
this regard, the infant nuclear industry is no differemt than other
industrial activities in that wastes are evolved in one foxrm or
another, Indeed, one index of the progress of industry is the effec-
tivenesa with whieh it manages 1tz wastes to wminimlze thelr deleter-
ious effects on man and his environment.

In the peaceful day-to-day application of the benefits of
nuclear technolegy, the disposal of radiocactive wastes potentially
represents perhaps the major "non-beneficial' effect on the public
and its resources. Accordingly, this aspect of nuclear anergy
operations is of direct interest and concern to the public and a
wide variety of scientific and technical disciplines, including the
water supply speclalist. '

% Tn collaboration with David C. Costello, Jr., Sanitary Engineer,
Environmental & Engineering Branch

{more)
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Radloactive wastes in either gaseous, liquid, or solid
forms are evolved in essentially all operationsz assoclated with
nuclear energy facilities beginning with mining of ore, through
feed material production, reactor oparation, chemical reprocessing
of reactor fuels and & wide varjety of uses of radiation in
madicine, agriculture and industry.

Because of the nature and characteristica of the radio~
activity involved, Including, in specific inetancesa, long effective
life, its ability to damage human tissues, and its potential dangex
as an environmental contaminant, the safe handling and final dia-
pesal of radiocactlve wastes are integral and important aspects of
nuclear operations. This importance is attested to by the efforts
expended In the atomilc energy program to date on thilis subject.

More money probably has been spent, and more sefentiflic and tech-
nological effort concentrated on facilities, operations and research
with regard to this industrial waste, than on any other industrial
contaminant we have lknown. At the present time at Atomic Energy
Conmission installations, there 1s an Investment of approximately
$200,000,000 in facilitiez for the handling, trestment and disposzal
of the wastes, while the estimated annual cperating cost for these
facilities 13 approxiwmately 356,000,000.

It has been said a number of times that the widespread
peaceful and beneficial applicatlon of nuclear technology will de-
pend to a considerable degree om our ability to find practical
solutions to problems of waste handling and disposal assoclated
with nuclear operatioma. While it reasonably can be argued that
no industry can be considered a2 mature segment of our ecomomy un-
less and until ir handles and disposes of its wastes in an accep-
table mammer, there is sufficient bagis for the helief that the
nuclear energy industry can develop in a rational way without being
Yhottle~necked" by its own wastes. Thils conviction should not,
however, carry the implication that speclfic answers are lmmediately
available for all problems in this field. Much research, develop-
ment, plilot plant testing and fleld evaluation have yet to be done
before firm enginearing conclusions will be possible for all situa-
tioms,

In oxder to keep the public and others bhaving special
interest in the treatment and disposal of radicactive wastes in-
formed, public hearings were held lagt 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 subjeet,

that:

The summary of the results of these hearings concluded

1.

2.

The management or disposal of radioactive wastes 1s
vot a single problem with a single solution. It
varies widely, depending on the specific nature,
concentration and quantity of radiocactive materials
involved, and on the apecific enviromment in which
it must be considered.

The wastes can be consldered in two classes which,
if not sharply delineated, at least do have majox
differences in their nmature, volume, hazard, and
control: they are'low-level" and “high-level
wastes. 'Low-level wastes" have a radicactivity
concentration in the range of one mlcrocurie per
gallon. By way of contrast, some "high-level
wastes' have congemtrations of hundreds or theousands
of curies per gallenm -- and tbhus 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. Sinee khe
beginning of the atomic program, 65 milliocn pallous
of high-level wastes have accumulated, all contained
in wnderground storage tanks,

According to scientific experts who testifled duxing
the hearings, radiocactive waste management and die=-
posal practices have not resulted in any hameful ef-
fect on the public, its environment ox its reszouxces.
Extensive monitoring programs have ahown that con-
centrations of radiocactivity released to the environ-
ment are well within astablished perwmissible limits,
Detaliled monitoring and control must be maintained
in connection with waste management operations on a
continuing basis for generations.
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Low-level wastes are belng dispersed into the air,
ground and watexr umder careful contrel and management
with or without ctreatment as required, The problem
may be expected t4 increase as the nuelear-power
Industry increaseg In size or if acceptable limits
of radioactivity in the environment are further re=
dueed.

The final disposal of high-level wastes associaced
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 Bolved in a practical, long-
term engineering sense at the present time. The prac-
tice today 1s to reduce high-level watesz in volume,

if possible, and to contaln or hold them in tanks.

It was the consensus that tank storage ig not an ulti-
mate golution in iteelf 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 vwitimate disposal of high-
level wasgte are in wvarious stages of development, at
least several years of pilet plant, prototype, and
fleld=scale testing will be required before engineer=
ing practicality can be demonstrated.

It will always be necesgsary to wse the diluting powerx
of the environment to some extent in handling low-
laval waste, Present dispersal methadz have been
demonstrated to xesult 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 of énvironment dilution capseity, the
resarvation of this capacity for the low-leavel waste
where 1t is needed becomes another reason {in additiom
to protection of man and other biota) for containing
the high=-level waste,,

Supggestions for final disposal of high-level wastes
include:

(moxe)
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8. Conversion to solids by one of several methods,

b. Storage of solids Iin selected geological strata
with mwajor emphagis on salt beds,

c. Disposal of liquids into geological strata -
elther deep wells or salt beds, and

d. Disposal of liquids or solids Into the sea.

Although a nmumber of possibllities were deseribed
during the hearings, the conversion to solids and
storage of these wdstes in salt formaclons seemed

to be the most favored at this time. The least
favored was disposal of high-~level wastes in the ses,

Some radioactive wastes have been disposed Into the
sea, but 1t should be emphasized that these were of
a low-lavel, 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 separatiom of specific
fission preoducts {such as Strontium-90 and Cesium-
137) only for their industrial utilization would not
affect appreciably the waste disposal problem.

The longrterm responsibilities, particularly those
assoclated with the protection of public health,

safety and matural resources, must be borme by
agencles of the public at variocus levels of Government,
but primarily the Federal. However, industry, under
propexr regulations, can and must ultimately assume
greater reaponsibillitries and inictlative in conmnection
with actual physical handling and disposal operations.

Intexnational aspects of the problem are important
congiderations, particularly in commection with dis-
posal into the seas and operation of nuclear-
propelled veasels and aireraft, It is essential
that competent intexnational agenciles attack these
problems at an early date and on a continuing basis.

(more)
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11, TInictial waste disposal cests, though large in abso-

lute numbers, appear to be a relatively small

fraction of unlt nmuclear-power costs and within the .

realm of economic practicality. It must be empha-
slzed that these economic concluglons are, at the
present time, based on calculation rathexr than on
demomstration, 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 4if a bold and imaginative, yet realistic,

regearch and development program is earried out.

1l2. From an environmeéntal health and safety standpoint,
the types of potential waste-management problems
which will require continued efforts and super-
viaion in the future are as follows:

8. Controlled releasas of low-level wastes under
careful supervision to protect the environs
from varlous nuclear enexgy operations,

b. Possible leaching of small fractioms of high~
level wastes from underground storage aites,
and

¢. Acclidental, irregular releases from nuclear
encrgy operations. "

Based on projectiona of nuclear power growth in the .
United States, it hae been estimated during the hearings that it
would be 20 to 25 years before the national waste storage demand
for high-leval wastes from nuclear powex would equal the present
volume of about 50 million gallons in storage &t Hanford,
Washington, With new chemical proceaging 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 "foclproof" method foxr fixatiom of high-level
wastes Into solids in leas than 20 to 25 years,

The technology for control of low-level wastes appears
to be sufficlently straightforward o that the contribution of
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radlation expogure from waste-dispersal operationa can continue
to be a small percentage .of the total exposure of man from all
radiation sources. KNonetheless, care should be taken to control
bulldop of contaminants in individual l1inks of the food chain
from particular environmental concentration factoers that might
prevail,

The Internatlonal Commission on Radiological Protection
has recomnended that maximum permizsible radiation exposure for
the population at large from environmental contamination of ail
sources should be about one-third of the average radiation
exposure from medical sources. Testimony durlng the Congressiomal
hearings indicated that it 1s not expected that -waste-disposal
activities alone will use up all of this in the forsseeable
future.

It is important to emphasize that the management of
radiocactive wastes, from an environmenial and engineering scand-
point particularly, cannot be considered as a single problem with -
a single, optimum solution. The great variation in the charactex-
istics of the waste from variocus processes, including balf-life,
chemlcal state and concentration, physical natuvre, guantities and
location of the nuclear facilltvy are all important in assesaing
the signlficance of the hazard and in establishiog deslgn and
operating criteria for waste handling.

The major objective of waste management is contxol over
the radiation hazards. Obviously, this lnvolves 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 faplated within
restricted areas, away from people and their resources. This is
the concept of "concentrate and contain,'" On the other hand, the
radicactivity may be irreversibly reduced to safe levels by
dilution in mature, This iz the concept of "dilute and disperse.’
Fox example, with sultable 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 conecept. 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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waistes from chemical processing contain, by far, the greatest
concantrationg and total gquantities of radinactivity and conati-
tute the bulk of the long-term technologicel preblem of waste
disposal. It should be emphasized, however, that the fact that
wastes c¢ontaining emaller quantities of radiocactivity may be
amenable to direct dispersal in the environment makes 1t in-
herently important to carefully control such operations to
assure that the safe capacity of the environment 1s not exceaded.

Characteristica of gaseous and/or airborne particulate
wastes vary widely depending upon the nature of the operation
from which they originate. In gasdous foxrm they may range from
rare gases, difficult to remove, such as Argon (AY) from gir-
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 microms to 20 microms. The smaller
particles originate from metallurgical fumes caused by oxidation
or vapoxlzation. The larger particles may be acld mist droplets
which are low in specific gravity and may remain suspended in alr
or gas streams for longer perlods., an cutstanding feature of alr
cleaning requirements for many nuclear energy operations results
from the extremely small permissible concentratlons of varicus
nuclides in the atmosphera, Often removal efficiencies of the
oxder of 99.9 percent or greater for particles less than 1 micron
in diameter are necessary. .These eriteria are much more stringent
than heretofore encountered in industrial hygiene engineering.
Atmospheric diffusion and dispersion must be quanticetively evalu-
ated so these factors can be utilized in establishing the design
eriteria for alr cleaning sysatems.

Sollid radicactive wastesg such as non-~usable contaminated
equipment, non-racoverable serap, and contaminated trash which
are produced In all copexations do not constitute & sexrious tech-
nical problem. However, LIf Inadequate provisions are made for
their proper handling and disposal, they could be a distinet
nilsance and, under certain eircumstances, even a hazard. The
levels of radloactivity here vary from a few times background te
quantities requiring substantial shielding or remote handling.
The engineering of systems for handling and disposal of solid
wastes has been relatively simple, Burlal of such wastes under
wnown controlled conditione and, in specific instances, disposal
gt gea have successfully and safely handled the problem.

{more)
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In the United States, established burial grounds for
solid radicactive wastes exist only &t large atomlc energy pro-

duction and development sites such as Oak Ridge, Idaho,

Hanfoxrd,

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
establishmenta other than those noted above, c.f. Argomne National
Laboratory and Knolls Atomic Power Plant, are in relatively small

areas near densely populated sections with perhaps leas

favorable

geology and hydrology, JIn these cases, the general procedure is
not to dispose of wastes on site but to ship te one of the esteab-

lished burial grounds for final disposition.

The radioactive material involved in AEC sea disposal”
operationa off both the Atlantic and Pacific Coasts is of a rela-

tively low or intermediate level. The wastées originate

in

various AEC research and development operacions and in research
laboratories of hospitals, universities, ete., and are packaged
within concrete in 55-gallon drums or in preformed, reinforced

concrete boxes before disposal.

Since 19351 the AEC has disposed of less than 8,000
euries {at the time of disposal) into the Atlantic Ocean., This
materlal has besen contained in apprnximately 23,000 SSﬂEallun

drums.

In the Pacifiec Ocean, disposal operations began in 1946

and since then approximately 14,000 curies {at the time
posal} contained in about 21,000 drums and 329 concrete
have been disposed off San Francisca ¢coast in one area,

of dis-
boxes
Also

since 1953 about 60 curiee contained in about 2,950 55-gallom

drums have been disposed in & second Paclfic (cean area.

All of these disposals are in depths of water
thousand fathoms or greater, The radicactivity content
from about one-half a millicurie to 1.5 curies per drum
solid wastes -- with most around one~half curie or less
from cnevhalf millicurie to 1.5 curies per drum for the

of a
ranges
for the
== and
aolidi-

fied liquid wastes at the time of disposal, It is our belief
that these sea disposal operations are being carried out in a
mannar that iz safe and adequate. This belief 1a based upon:

{more)
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{1) views of experts in the ma:iné sciences and other
pertinent fields,

{2) the actual opefating experience of the British in
disposing of greater quantities of radiocactive
waterial in 2 more mobile (liquid) state, and

(3) the preliminary, but direct Information obtained
in both the Atlantic and Pacific Ocean disposal
areas 1in actual fileld atudies.

To further delineate the basis for our belief in the
safety of the AEGC's sea disposal operations, we would cite the
recent yepoxt of the Natlonal Academy of Sciences-National
Research Council (Publication 655, "Radioactive Waste Disposal
into Atlantic and Gulf Coastal Watersg''). The group of marine
sclentists that prepared thiz report indicated, after careful
and conservative conslderation 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.

Liguid radioactive wastes are evolved in all nuclear
energy operations from laboratory research to full-scale produc-
tion., As previously indicated, it is impertant te differentiate
between what we call a "high-volume, low-level" waste; for
example, the contaminated laundry waste which may contain say e
few microcuries of radiocactivity 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 radloactive wastes
and both are liquld, 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 1s assoclated with the suspended solids discharge

{more) ;
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and i3 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 uraniuvm milling industry.

Liquid wastes with low concentrations of radioactivity
originate in laboratory operations where relatively small quanti-
ties of radicactive materials are involved, ore and feed material
procesaing, 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 mature or to disposal following minimum treat-
ment a8 co-precipitation, lon-exchange, blological systems and
others. Because of thelr relatively high volume, total costs for
treatment may be substantial. Therefore, te 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 ¢f proper site selection
and quantitative environmental data for nuclear energy facilities,

The routine operation of power reactors produces rela-
tively small guantities of low-level wasres. The Shippingport
Reactor (PWR), as an example, uses recirculated pressurized watexr
as reactor coclant. Activity builds up in the coolant due to
activation of corrosion products, formation of tritiuwm from
lichium hydroxide used to raise the pH for corrosion contreol, and
from posslble fission products introduced by fuel ruptures, To
limit the buildup of these contaminants, the coalant is continu-
ously purified by circulating a portion of it through a bypass
demineralizer,

It 1s significant to note that in the first year of
plant operation, the total gquantity of radicactivity discharged
(into the Ohio River) was about 0.04 curles of mixed isotopes and
about 50 curies of tritium. Both of these guantities are much
less than the permissible discharge for a simgle wonth.

High-activity liquid wastes assoclated with the chemical
processing of reactor fuels constitute the bulk of the techno-
logicel problem of waste disposal. It should be pointed out
clearly that these waates do not come directly from the reactors
themselves, although under the improbable conditions of reactor

{more)




-

--12-

malfunction sowe high-activity waste material may result. In the
future, such wastes also may be associated with cextaln types of
homogeneouts reactors to rhe extent that continuous fual process«
ing right at the reactor is envisloned. At present {and for the
iwmediate future), chemical processing plants are essentially the
Bole source of the wastes,

Chemical processing of reactor fuels is done to separvate
and recover unfissioned or unburned fuel from the desired product
and the wastes. At the pregent time, this means, for the most
part, separatiog uraniuvm, plutonium and fission products.

The quantity of high-level wastes generated depends
lazrgely upon the chemical and metallurgical characteristics of
the fuel beilng processed and the specific nature of the chemical
process Involved, Tt may range from 0.1 gallons to perhaps 1.9
gallens per gram of uranium processed. On a total volume hasis
it is estimated that we have to consider waste production rates
on the order of tens of willions of gallons per year,

From the viewpolint of the envirommentalist, it 1s per-
haps wmisleading to apply the term '“disposal' to current methods
of handling highly radiocactive 1iquid wastes. With only minor
excaptions, these wastes are not "dlsposed of' but are stored im
specially designed tanks. Since the effective life of the fission
producte constituting the wastes may be measured iv terms of
hundreds of years, Lt is apparent that tank storage 1s not a
permanent, long-term answer teo the disposal problem., The capital
cost of tank stovage varies from about $0.30 to roughly $2.00 per
gallon capaclcy.

Baged on various estimates on the growth of our nuclear
power industry, one can calculate the total cumulative quantity
of radiocactivity to be disposed of in the future. Depending upon
whose nuclear energy growth estimates are used, the radioactivity
accumulations range from about 3 billion ko 20 billion curies in
1965 to about 400 billion to 1000 billion 1n the year 2000. Now,
when one considers the generally extremely low waxipum permizsible
concentrations of radicactivity in air and water, it becomes
apparent that there is not enmough dilution available in nature to
enable any practical, continuing dispersal of these wastes into
the environment. The application of the dilute and disperse
philaosophy does not appear to he a very good possibility.:

{more)
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A possible exception, but zomewhat academic at the

- prasent time, 1s disposal at sea. Moat proposals for this
approach envision the utilization of the vast dilution volumes

in the oceans as the primary basis of the operatlon. However,
from an oceanographic wiewpoint, the gquantitative assessment of
dilution, diffusion or tramaport in large water masses of the
ocean 1is rather difficult. Also, the degree of reconcentration
of radiocactivity in marine life and its long-term ecological
implications is surrounded by comsiderable uncertainty at present.
Thia existing lack of quantitative oceanographic information,
when added to the substantial problems of handling and transports
ing highly radloactive materials to possible sultable disposal
sites and the actual placing of these materials in specific ocean
deptha, lead one to rather negative conclusions regarding the
dlsposal of significant quantities of high-level wastes at sea.

The AEC is8 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 typesa of Les
involved. '

A substantial part of present development efforts in
low-level waste marnagement relate to geophysical and envirom-
mental aspects of dispersal operations. These features deserve
emphasis on two counts. First, from the standpoint of direct
wagte dispersal operations, a3 quantitative évaluation of the :
speciflc behavior of the atwosphere, hydrosphere and lithosphere
at the location involved is imperative if rarional engineering
eriteria for waste facilities and their performande 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 cnnsid&red early in site
selection.

The use of surface waterways for dispersal of cercain
low~level liquid wastes iz aetively practicad at a number of AEC
operated installations in the United States. The utilizatlion of
avallable 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 1s important to recog-
nize the variability of the environment and its effect on actual

(more)




® | @
14 -

quantities of radicactivity that may be dispersed. 1In addition,
it is equally lwmportant that active programs of control be con-
tinuously maintained to assure that the safe capacity of specifie
environments iz not exceeded.

In general, the operating philosophy that prevails ia
that such environmental dilution factors may be utilized in waste
dispersal if it can be demcmstrated (by studies as indlicated
dbove) that these practices can be carried out without deleterious
effect on man or his resources.

A simllar approach appllies to the dispersal of low and
Intermediate level radioactive wastes to the ground. Some factors
that must be evaluated include the chemical (and radionuclids)
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

_resourcas., There are a numbar 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 c¢riterla established for
disposal into the ground ave generally based upon empirical data
obtained from laboratery and field experiments carried out with
actual wastes and earth materjals involved. 1In the laboratory
column, experiments are done with column materials characteristic
of the soil profile. Liguid 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 fullnwing lines:

With regard to treatment and processing, there hasg been
a substantial investigative effort on the fixation of radicactive
material in chemically inert solld media. The objective 18 to so
comvert the wastes Into a solid, nonleachable material that they
may be permanently stored, that is, disposed in specifie environ-
ments with negligible long-term hazard. Twoe general schemes for
accomplishing this objective have been under development at several
AEC and university laboratories.

(more}




. e

-

- 15 =

Une Iinvolves the conversion of the highly radioactive
liquid wastes to a solid oxide foxm by heating in some kind of
liquid~solid contactor, Work on this appreach is being done at
the Idaho Chemical Processing Plant and the AEC National Labora-
tories.

The cother general scheme involves incorporating the
radioactive materlal either physically or chemically 1In clays,
glasses, or synthesized crystal minerals such as feldspars or
micas. These two general ideas can fit together in that the
s0llid oxide may be used as a starting material in a further
fixatlion system, or the oxide material may be put through a
leaching step to remove the scluble radicaectivity, and the leach
solutlon can then be fixed In ancther sclid material,

Enough laboratory work has been done to indicate the
technical feasibility of several such systems. Engineering
developuent is farthest advanced at the Idaho Chewical Processing
Flant where a fluldized bed technique 1s being utilized to convert
the liquid wastes to a aolid oxide. At Idaho the construction of
a 60-gallon per hour prototype development unilt s well along and
the unit will go into "“cold" coperation in the near future.
Generally in all of these systems practical solutions to a number
of lmportant associated problems have yet to be demonstrated on
an engineexring scale. These problems ioclude control of radio-
active aerosols and gaseg, volatilizarion of specific fission
products, and corrosion.

The possibility of direct disposal of high-level wastes --
the wastes assoclated primarily with che chemical processing
plants -- into selected geologic formations has been under active
conslderation 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
tnow being initiated. Engimeering and ecomowle analyses are In
their early stages, but sufficient work has been done to justify
pursult of such approaches at least on a limited scale. Of the
geologlc foxmations proposed for this purpose in the United States,
which include salt structures, deep synclinal basins, Impermeable
shaleg and certain deep porous formatlons, disposal into prepared
cavities in salt is the most advanced In programming. Field
investigations with synthetic wastes are presently undexr way in
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an unused portion of the Carey Salt Cowmpany wmine in Butchinson,
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 1n a speclally selected geo-
logic formatlon such as a salt bed. As the degree of inertness
of the solid material is increased, the requirements for the
geologlic formation become less restrictive. Interim tank astorage
would be an Integral pare of such a system.

Intimately related to progress in waste management are
substantial ifuprovements in chemical reprocessing that have led
to reduced waste volumes, reduction of non-radicactive dissolved
solids in the wastes and other improvements in certain existing
procesges., 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 speculatiom in this field, it is
our own strong feeling that the development program has thus far
found molutions te some of the waste problems and at least indi-
cated solutions to others. While opuch rescarch, development,
pllot-plant testing and field experiment and evaluatlion have yet
to be done before firm engineering coneclusions will be possible
for all situations, with proper attention to this phase of the
nuclear industry, including the research and developwent program,
we believe the industry can develop iu a rational way without
being "ham=-strung'" by its own wastes.
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DISPERGAL (F RADIOACTIVE MATERIALS INTU THE PACIFIC
COLAMBIA RIVHS

AL NT:ESE AL

One of the U. S. papers presented et the LARA - UMESCO Copforsnce on
Digpoaal of Redioestive Wartea wax entitlsd, "Movement of Radiogetive
Effluents in Naturs) Waters at Hemferd,” by J. F. Honstsad. Just
prior o the presentation of this pager, sud eoerpss of the dogmatic
position iLalmn by the Busaiens against dimpossl into the sea, the
representatives Dron Hanford oaxpressed sose comoern {Which I shared)
in antlclpation of & possibla question ¢Oogernimg the quaentity e=nd
oature of redicactive maberials sntering tha see, via the dlechargs
of Henlord reactor ¢colant into the Columblia Biver. Althoush they
indicated they were prapared for such a guestiom it did oot arise,

Last Pridey December L1, 1959) this zeese eubject wes brought up io
the course of a meeting of the Comrlttee on Waste Dispooei and Dis-
wraal, of the Natlonal Academy of Sciencws, Nationel Peseerch Cowseil.
I learned on Thureday that it hed alec bevan dlecussnd ai & recant
meeting of the Cowmdtiee on Ocsanography and Fleherles of ibe HASNRC.
(Both of thess Commitises are part of ths HAS-NRC overall Committee
cn the Blologlc Bffects of Atcmic Padimtion. The Jume, 1950, reporta
of the BEAR oomsxitiees, ocopy attechad, are pressnily beiog up-dated
and mre scheduled for publication in eariy Jmmiary, 1960).

Herwitofore the sablect of rediosctivity in the Columbla Hiver has beati
discusoed primarily in conmection with possitle effects on piblie watar
supplies at Pageo and Fenmewick, and on €olugivia Hiver flsheriss, e.d.
JCIE hearinge on Industrial REadiometivs Weate Diepogal, snd in genersl,
it has besn noted thet the comcanirations of rpdicective meleripls in
both arens havs beepn well withis sscopted marimys parmissible lavele.

A quick ebwek of the record of the hearings acted abowe 213 not disclose
any speoific mntion of total guantitiss of redicsetive matsrlale,
although such nusbers esaily could be derived from Columbia River atresm-
fiov sl redicactivity concentretion data. For example, usieg 1553
averzge gross beis ooncentraiion at Pazeo of 9150w/l mad m noxdnal
streaxtlow of 100,000 cfs. gives roughly 2500 curies per dxy ot Peéqo.
Bimilar ealculwtions, tekipg fato account time of flow, decwy, etc.
would spable one to estimate total guaptities of redloaciive materlals
entering the Columbls Rlver estuary, l.s. the sen. Howewer, as far ag
could be determimed, mich guaniities hawe wot bwen steted hersiofore.
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At e @214ay meeting of the FAS-NRC Copedltiee on WDED, H. M. Parker,
Manrymr 0 llanford Leboratories, aiso notad thet thic subject was
dacusssd at the Uesmograpby and Fisheries Commiities mesting a wesk
or so yarlier (one of hig people, R. F., Fostar, is & member of the
comaittes ). Mr. Parker slsc gave some reesnt estimates of rodiometive
gatoerliale resaching the mouth of the Columbis Flver ss follows:

Isctope Curiea/day

p 12 20
fral 900
2af3 10
upR3% 70
5790 < %2

Total ~—— 1000

These values have Deon checled by radlometric snalyals of riwer samplas
taken pear the mouth of thw river.

If ome coneiders culy curles, this exoseds the British discharges into

“the irish Sea.

In potes that he gars we 1t 18 egtimated thet the concentration of
redicisotopes in thw Colusbie River naar its mouth ranges from 1% to
¥ of the drinking water MEC. In zonwersation aftar the mpoeting Mr.
Farier noted that In pereons be chacloed in the Asnford whole-~body
eounter dstectable lavels of 5 Epnnmhly from fall=cut) have been
detarxined. Subetantially highar (put presumably belov aignificent
publis health levsls) burdens of 21:55 detected fo some Individumla
q:plngtl;r are relpted to their consumption of oysters (which conpantrate
the %8°7) from tue Colimbia River estuary. I asiked Mr, Parker if all
this did not indicats the nsed for further or srpanded ctudies in the
Coluwbia Rivey sstuary. BHe stated that = proposal for suesh work had
baat mamitied in the past. Sinoe I s not swmre of such a proposal
I asmsme 1t wan submitiad to DEM.

Dr. Abe) Wolmen, the Chaitman of the NAS-FRC Committee on WDAD athted
in the meeting thet m proposed in the Commitiee's report to xrelterate
that radicective materials discharged ito rivers eventually get to the
sen in amounts dstermtiued by cheir behgvior io the saviroomant and that
their subsequent behavior in the marioe saviromment and their affect on
marine rmsourges miet be assessed, without naking any specilic or
qaantitative referwnce to the Columble Rlver. It was lpdicated that
there shold be liaison between his commities and the Cosmitiee on
Oosanogrephy amd Fisherries to sasure that the atatexsats of both groups
wers acnslstent.

Because of the pest imterest sbown in this wbject and possible pablic
relstions implications, I belisved you would wish to be informed with
regeard to this situstion as 300n as possible.

an: Prod B&M
OHRS L&R
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Memorandum -
Frank K, Pittuan, Director Dpcepber 17, 1959
TO : Division of Baactor Davelopomat DATE:

Harold L. Price, Piractor
Licenging amd Repgulation

FROM : y, B, McCool, Secratary

SUBJECT:  copqqrsSION DECISION ON AEC 180/12 - PROPOSED FOLICY FOR HANDLIMG
PACKAGED RADIOACTIVE WASTES

SYMBOL: BSECY:RVH

1. This will confirm our telepbone notificatiem on December 16, 1959,
that at Meeting 1573 on Decembar 153 tha Conmission:

4. Approved the policy that permanent land disposal aitea for
packaged radioactive wastes be establisbed on & ragional bagiy on
Covarnmant-ovmed land, sither Federal or Btate;

b. Ethur%d the Gensral Manager to designate Cak Ridge and
ldaho aa interim disposal pites pending an over-all study of
rogquiremants for additional regional feeilitias, end evaluation

of speciffc aitey to Lulfill such requircmancs;

¢, Noted that recomwndations of the staff regerding the
establistment of such additional sites will be submitted to the
Comfaaicn for approval prior to action laading te trangfer of
land from othey Covermment agencics or inftistion of legielation
reguired for acquicition of lapd together with spacific recoemsnda-
tiong regarding whethber such pperations should be conducted under
contrast with ARC, or tixough soma other arpangement {auch ag
laaping to licansecs);

d. HNoted that in sccordsnce with past ABC practices when site
sslecticns were being made, site sslection ectivities til]l be
conducted with as little publicity s possible butr tha® appropriate
and uvacful public relstions sotivitice will ba undertalsn at the
time of selaction of sites to help assura public eceeptence;

e. Hoted that the Mansgara of Operations &nd the Division of
Pinance will eetabliah tha pricing formwla in connection with the
operation of thege burjal ground facilitias in accordaence with
existing proceduras and under the applicebls principles of full-

cost TBCOVEXY;

f£. Approved the issuance for public comment of tha pfopooed
amendment to Part 20, attached as Appendiz "DV o AEC 180/12;
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Fraok K, Pitiman -2a
¥arold L. Frice

the letters to the JEAE, GAC, and MLG.

Dogembar 17, 1953

g, Mo that the Joint Commirtes on Aboalc Eosrgy, Geoaral
Avisoxy ttee and Military Liaison Cowmittes will be advised
by latter such as Appandix "C" to ABG 180/12, and tha publis
will be iaformed by a4 news telease such as Appendix DY Lo

AEC 180/12; and
h, HMoted that AEC 180712 fo unclasoifisd;

2. The Geparal Menager has divected that ‘you tale the action nacessary
to comply with thia deciaion.

3. This will confirm our understanding thet your offics will prapare

copies of thesa letters.

Gensral Manager

Daputy Geusxral Manager

Amgt, Gen. Mgr. for idiw.

Anpt, Gsn, m- fﬂt W:I.m L] ﬂl.fltj'
Assk, Gan. Mgr, for R&ID

Asnst, Gen, Mgr. for Mg,

Director, Information Services
Diractor, Inspection

Director, Production

Piractor, Militsry Application

Plessa semd tha Office of the Socretary
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| Informel Mtg. 3+ AEC 180/12 . Proposed Polisy for Handiing Packaged Radiomctive
12-5-59

HEBLEB

¥Wr. Pittman reviewed AEC 180/12 and said that for the
dlsposal of wastes assoclated with laborstory and researoch
activities and routine reactor operations it was racomuended
that burisl grounds on government land be established, He said
only government agencles can &ssurs responslbls management
because of the long perdods of time the grounds must be monitored
and maintained, Mr, Flobarg comsented that s prioing poliey
which might prevent states from entering this program shouid be
avolded,

Mr. Frice pointed out that the Commlsaion's determination
to pravaent the dlaposal of radicactive wastes except on government

e

1and would be formglized by publlcation «f a statement to thip
effect in the Federal Reglster,

Mr. MeCone sald he did not think the Commission could
defend a positlon based upon a belief that a private entity could
not astablich ag much perpetulty as a state or the Faderal
GQovermment, Mr, Pittman said the requirement for burying wastes
on government land could be defended in that there must be
oontinuing inspection and maintenance, and there would not be
sufficlent incentive for such scare on private property. WMr. Olson
added that the recommended position could be defanded becauss
of the AEC's need for assurance of the proper discharge of 1ta
responsibility,

The Chaitrman suggested emphasis be placed on contractor il
operation of the program in the proposad news release.

At this point, sll members of staff left the meeting except
Mesera, MeCool, Helllngswerth, Burrows, Campbell, Copbpedge snd

Starr.,

.ﬁiﬂwfefy
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s 129 13@ :roaoud Policy Por P ad

12.15.59. SR naeke

'4H§HEEEQ. The General Menager reviewed a staff proposal that the

Commission approve g Policy establishing permensnt land dis-
posal sites for packeged radiocsctive wastes on » ragiona)
bagle on either Federal or State-owned land. He pointod
out that the recomsendation had been acngidersd by Nr.

- ¥oCone and Mr, Floberg at an informal meeting on December 8,
1959.*

'The Commiasion:
a. Approved the policy that permansnt laend

diapogal sltea for packaged radioactive wastes

be eatablished on & reglonal baeie on Jovernment-
owned land, aelither Federal or State;

b. Authoriged the General Menager to depignats
Qak Ridge and Idsho as interim dlsposel sites
pending an ovar-zll study of requirements for
additional reglonal facilitise, and evalustion
of apecific pites to fulfill sueh requlrsusnis;

¢, Noted that recommendations of the etaff
rogarding the establishment of such additionel

o sites will be pubmitted to the Commiasion for
approval prior to action leading to Srensler of
land from other Govermnmant agencios or initle-
tion of leglslation yequired for acquisition of

land togethar with spesoific raqumﬂndataggg
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regarding whather such operations should ba
sonducted under contract with ABC, o through
soma other arrangsment (such as leasing to
licenneas);

d. HNoted that in accordance with past AEC
practices when site salecticnas vers belng made,
plte selevticn activitiez will be conducted with
as little publiclty as possible but that appro-
priate and useful publle relaticns activities
will be undertaken at the time of selection of
sites to halp assure public acceptance;

o, Koted that the Managera of Operations and
the Divislon of Finance will establish the pricing

formila in connectlon with the operation of these
turial ground faoilitles in acoordance with
axisting procedures and under the applicable
prinociples of full-coat recovery:

i f. Approved the issuance for public comment of the
proposed amendment to Part 20, attached as Appandix "D
to ABC 180A12;

. Noted that the Joint Comittes on Atomio Enargy,
General Advisory Committes and Mllitary Liaiscn Comnitiee
will be adviﬁaﬂ by lettsr such sa Appendix “C" to AEC
180/12, and the public will be informed by & nowe releaas
such as Appendix "D" te AEC 180/12; and

h. Noted that ABC 180/12 is unolassified,

L ——r. - —_ ——
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ARG 180/12
December 3, 1959 cory No. 48

ATOMIC ENERGY COMMISSION

PROPOSED POLICY FOR HANDLING PACKAGED RADIOACTIVE WASTES

Note by the Secrefary

The General Manager has requestad that the attaohsd report
by the Directors of Reactor Development and Llcensing and
Regulation be elreulated for consideration by the Commission at

. an early date,

W. B. HeCool
Secpetary
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ATOMIC ENERGY COMMISSION

Report to the General Managern the Dlrectors of
Reaotor Development &nd Licensing and Aeguiation

THE PROBLEM
1. To conslder a proposed polley covering land dilspoeition
of' packaged radicactive waste materials evolving from AEC contrao-

tor and 1jiocansee cperations,

SUMMARY

2. Because the quantities of contaminated materiala are
increasing in proportion to the growth of the atomle ensrgy
indusatry, a clear-cut poliony covering the final dlspcesiticon of
packaged radloactive waste materials 1s upgently required. The
wastes in guestion are thosa assoeiated with laboratory and
ressarceh activities and routine reaotor operatlions, High-level
l1quid wastes reaulting from the chemical processing of lrradlated
fuala or bulk low=-lavel 1iguild wastes are not included,

3. Existing technology permits the dlsposal of such wastez on
land or in the sea 1in accordance with acesptable standards for
radlation protection., HoWever, these opearations are hindered be-
causa of complax administrative, legal and public relatione issuas
which ars inherently involved in such eoperatlons, The mzjeor
questions requiring reascluticn are (1) whether in view of the
AEC's responslbllity to protect the publlie health and gafety
againet radiation hazarda, the AEC should limit land dispoeal of
regdicaotive wastes to sltaer owned by agencies of the Faderal or
State Governmenta, {2) the selection of puch sites, and {3) the

role of commerolal participation 1n this arsa.

-1 -
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4, Most wastep tron AEC operations are handled by lend burial
at AEC mites. Cartain installations such &3 Brookhaven National
taboratory and Livermore Radlation Laboratory, becausze of thelr
iocatlon, have dlsposed of laboratory wastes at sea., In line wlth
the present govermment pelicy of not competling with lndustry,
wastes from licensee operations a&re not generslly accapted by the

AEC for dlsposal et AEC faclilitisa,

5. Nine commercisl firmas have been llcanssd to provide
wasta disposal services. Seven of these licenses have been for
gea diaposal while two others are for mors rastricied activitles
(temporary storage and shipment only}. In the paat all applications
for licenasa invelving land burial have bean rejected bacause of
gpecified deficiasncies in each particular case (e.g., hydrology
of proposed Bite, ete.}, although it alsc has been notad that
applicants had not demonatrated an abllity to guarantee maintenanoe
and control of the burial sites for the extended perlod of time

essentlal to publice gafety,

6. Land dispecsal, exeept 1t certain situations, appears to
have definite advantages over sea disposal. The sstablizhment
of reglonal burial grounds for packaged wastes will provide a
critiocally needed gervice, Because of the inability of entitles
other than government agenclesa to assure compebtent and responalbla
management of burial sltes for the long perlods of time over whish
the potentlal radicactivity hazard might extend, such operations
should ba permitted only on govermment-ovwned land., While the long-
term positlen restricting such bBurdal grounds to government-owned
land should be oclearly stated, it 1s not necessary to restrict
this to land owned by the Federal Governwmont, New York already
has expressed soma intarest in establishing such a site and as the

industry grows tha interest of the States in performing this service
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for thelr ciltizens can be expected to increses. Under praosent
law the ABC could license a State to dispese of the materials on
State-oWned land, O©On an interim basis, use of burial ground
facllitles at OnY Ridge National Laboratory and Idaho Operatlons

Office ags regional installations is racommended.

STAFY JUDGMENTS
7. The Divisions of Blology and Medicine, Finance, Produaction,

Information Services ard the Office of Qonara) Counsel concur in

the recommandation of thla paper,

CONCLUSTORS
8, Both gea and land dispogal of packaged wastes are safe
and technicalily feanible and the use of either method should not

be precluded where 1s has advantages over the other,

9., The ultimate responsibility for disposition of radlo-
active wagte materials, whather on land or at sea, ahould be retained

by the AEC because of inherent long-term implications.

10, Land disposal of radioactive waetes hap advantages in many
ltuations and steps should be inlftlated now for the selsction and
establishment of regional burial grounds, Decauvae of the lnabllity
of entitiea other than Goverrment Bgenceles to assure coppatent
and responsible management of burdal sites over the long perlods of
%ime over which the potentlal radloaotivity hazard might extend,
such operatione should be permitted only on government-owned land,
States may bevome interested in providing such aervices for their
own cltizens as the lndustry grows., Tomporary sites at Jak
Ridge and NRTS sghould be formally established now., These sltes
can handle thepe wagtes for a perlod of two to three yvears without
overloading the sltes, During this time surveys for additional
sitog must be conducted and arvangements made for the acguisition
or trancfer of land. 3
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11. Sea dlspopal likewise hae definite advantages 1n certaln
situations, but the "ultimata" Govermment responsibility for theee
wasta materials dose not requlre Govermment rasponslibility for
phyraloal cperations in $he same senee as with burial on land,
Licenseas could continue theses operations with the Govermmont
exercising ites regulatory responeibllity through designation of
areap in which matarial oould be dlscharged, controlling the
paockaging of dlscharged materlal and providing adequate monitoring
of these activities,

RECOMMENDATTON
12. The Genheral Manager recommends that the Atomic Energy
Comlsslon:

8. rove the poliecy that permpanent land disposal sites '/
for pacﬁgﬁea"radiaaative waates be establlshed on &

reg;gngl basls on Government-owned land, elther Federal

or State.

b. Authorize the General Mapnager to deslgnate Qak
Ridge and Idaho es lnterim disposal sltes pending an
ovar-all study of reouirements for additlional regional
Factlitles, and evaluaktlon of apecific sltea to fulfill
guch requlrements.

¢. Nobe that recommendatlonsz of the staff regarding
the establishment of such additional sites wWill be sub-
mitted to the Commission for approvel prlor to action
leading to transfer of land from other Goverrnment agencies
or inltlation of laglaslation required for acquisition of
land togebther with specillc recommendaticns regarding
whather such operations should be conducted under conbract .
with AEC, or through scme other arrangement {such as
leaping to licensees).

d. Note that in accordanoe with past AEC practices when
slte seléotions wers belng made, site selectlon activities
wlll ba conducted with as 1ittle publiolty. ae posslbla
but that appropriate and useful public relations activities
will be undertaken at the time of saleotlon of sltes Lo
help assure public acceopbance.

¢, Notbe that the Managers of Operations and the Diviesion
of Finance will establish the pricing formula in connection
wlth the operation of these burial pground facilities in
accordanocs with existing procedures and under the applicable
principles of full-cost recovery.

f. Approve the ispuaznce for public comment of the
attauﬁgg proposad amendment to Part 20;

T
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g. Note that the Joint Committee on Atomlo Energy,
General Advigory Commlttee and Military Liaizson Commilttes
will bve advised by letter suech asg Appendix "C", and the
Eu’!::lic will be Infomead by 2 news release such as Appendix

D".

h. Hote that thiz paper 1la unclasalfled,

LI3T OF ENCLOSURES
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APPENDIX A"

BACKGROUND

1, ™e nead for waate disposal services for packaged radio-
active wastes from AEC contractor esnd llcensee operations is
inereasing. Quantities of contfaminated materiels that must be
pafely disposed of are inoreasing in proportion to the growth
of the atomle energy industry. Thie ls true not only for AEC
gperatlona, but &leo for the lncreasing amounte of radloactive
waste matarlala that must be discarded by licensees -~ eopeclally
from the growing reactor amd isotops programs,

2. The low-level radicaoctlve uaste materials assocclabed
with laboratory and research activitiiea and routine reactor
gperation are the ones with which thls paper 1s concerned, They
row include aush things as broken glasaware, paper wlpes, rags,
non=-ugable egulpment, ashes, animal carcasges, laboratory
paraphsrnalia from experliments and, in the future, are sxpected
to include such things as fuel rod emd pleces, lon ezchenge resins
and other similarly contaminataed magerials asscclated with reactor
operations. Nobt included es a conglderatlon here are low-level
1iquid waates which cannot be solidifiled and packaged., These are
breated and dlmposed of at thelr points of origin urder existing
controla and regulatilons, Highly radioaoctive fission product
vastes reaulting from chemical reprocessing of irradiated fuels,
whloh are preaently evolved only at AEC installations and which are
plored at the AEC sites where they are produced, are likewlse not
included in the category of wagte materials under consideration,
Natlonwide, the total quantities of golld or packaged waste
materials requiring off-site disposal iz estimsted to be of the
order of 150,000 cubic feet par year et the present time.

-6 - Appendix "A"




: | SN

CFRICT ONLY

3. The larger AEC operatlons have made provision for waste
disposal on site, These sitem are Banford, LASL, SHP, RRTS, and
Oak Ridge. In general, these locationa are 1solated from populous
arean. HNATS and Oalk Ridge alao racelve and dispose of wastes from
other AEC contractors, Othar laboratorles, such as Brookhaven ard
NRDL, because of thelr locatlon, have Adiespoged of thelr wastes at
sea, Certaln AEC installations such as KAPL, ANL, Mound Laboratory,
eto,, with site limitations, have shipped wastes bo Oak Ridge.

4. The disposal of radloaotive waste materials from AEC
licensee coperations is governed by AEC regulations. Applications
for licenses to engsge 1ln commercial radicactive waste disposal on
privately-owned land have besn received., The applications have
btean deniad basically becausa of the lnabllity of applicants to
aasume long=-term maintenance ard coentrol of the burlal site. The
attached proposed amendment would prohibit the Commissisn from
approving any application for licengs to recelive radloactive
material for dlsposal on privately-owned land,

S, In line with the present Govermment poliecy regarding
competition with industry, waste materials generated outslde of
AEC operatlons are not generally accepted by the AEC for disposal.
{Dak Ridge, however, does recelve materisl frem a restriotaed
number of lfsensees under speclal arrangements.) Based on thie
policy, nine llcenses have beenh ipsued to commereial firms to
provide waste diaposal 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 rastricted activities preparatory to final
dieposal (i.e., temporary storage and shipment only).

-7 - Appendlx "A"
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DISCUSSION

6, Technieally, the considerationa are relatively straighte
forward for establishing elther land burial sites or sea dispossl
gites and are gimilar for both. These have £0 do wWith pelecting a
slte which 1s asuited to raceive the radlcactive materials without
adversely affecting the public health, safety and welfare, and with
due consideration to the economic factors Involved. Criteria for
gseleoting arl operating a land bardal faclllity are gef forth In
fopendix "B", Site factors such a3 geology, surface and ground
water hydrology, and meteorology, ete., would require detailed
investigation and would dictate the choice of s#ite, whether on

land or at oea,

7. The technlcal feasibility of sarrying out land burial
and sea disposal operations in s pafe and adequate manner has besan
demonstrated and selection of elther method should be based
primarily on economica, Land economlos ls affected by the
geographical distribubion of waste producers and reglonal burlal
areas will be required, over the long term, as tha needs for such

facllitles develop in different areas.

B. Redloactive waste from the Atomic Energy Commission's own
operatlons 1s largely handled by land disposal, That a decision
on such handling of commercially generated wastes eventually would
be required has long bean recagnlzed. Criterda for conduoting
such operations have been developed {ippendix "B") and development
programs to improve ways and means of handling, concentrating or
dtluting and packeging wastes have been a2 conbinuing and rapidty
expanding part of the AEC program.
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9, With the major sonatiderztion being protection of the
public health and safety, however, there has been a contiming
concern as 50 how the ABC can assure protection of the publle
heglth and safefby under conditions invelving commerclal ownership
and operation of land burial sitesg, Some of the materials will be
radicactive for hundreds of years -« mioh longer than the life of
individuala (licensees) or of most companies and corporations. The
qusation of how private concerns can demonstrate satisfactorily
thelr ablility to dilscharge thls responsibllity has not been
answered satisfactorlily. The need for longs=term precauntions
related o the health and safety aspects of burial ground operations
make 1t esasential for the Coverrment to limit the extent of
commerceial participation in such activities teo a relatively short

term, eilther ap contractor or lesses to the Government,

10. Even if this were not so, practilcal considerstions bring
ona to the same conclusion, If licenses for ocommereial disposers
were to be granted on an "open market" basis, the AEC would ba
confronted with either an arbitrary restriction on the number of
llicenses granted, tha poesibllity of an axcesplve number of burial
grounds andfor a poor distributien of waate burial facilities and
a significantily larger task of monitoring theaes facllities over an
indefinite, but long-term, 1n bthe fubture. If eterage or burial
of subatantial quantities ab the point of origint of these waates
were permlitted, i,.e., on licensee altes, the ilncreasing number of
sources of such wastes would result in an even larger number of
widely scattered scurces of potential envirommental contamination,
each of whioh would have to be mondiored, inspeoted and otherwliss
clopely administered and each of which also would inveolve withe-
drawval of land from potentlal uses over long periocds of time. Any
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short~term advantages of convenlence and of lower initial costs to
the OGovernment would be more than offaet by the more extenslve
envirommental and adminiatrative problems oreated in exerolzing the
health and safety responsibility.

11, Thus, the problems of long-term responaibillty for
protection of the publie health and safety where land burial is
used, seem best solved by making sush Aisposal possible only on
Federal or 3tata Govermment-owned land. Present estimetes indicate
that approximately 200-300 acres would adequately service a reglon
like the 16 northeastern states, at least until 1580, This
eatimate is based on guantitative data obtalned from land burial
operations at ORNL. The ares requlred for the burlal of wastes
originating outside of Oak Ridge 1s approximately 2-1/2 acres
per year, Because of the economlce of packaging, handling and
trangportation, it appears most desirable to eatablish & limited
number (5 to 10) of such regional burial gites,

12, In taking the poaition that burial greundes should be on
Govermment-owned and controlled land, 1t ia not necessary or
dealirable at this time to limit thiep to land owned by the Federal
Government. As noted azbove, Kew York State already has expressed
gome interest In such a slte, As the atomic energy industry growa,
state-owned and ocontralled burial grounds may prove o be a
deslrable long-range plar. Publie announcements of any peolicy
declsion should make this clesr and, as additlonal eltes are
needed, the staff should work with the appropriate state
representatives with the expectation that interest of the states
in participating in performing thls service for their citizens will
increase, To the axtent that operation of such sites by AEC might
be required, the extent of Government sompetition with industry may
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be tempered by the method of operation finally selected, This

might be by direct Goverrment operation, and AEC contract with a
se¢leated operator or by leasing the burlal site to an acceptable
licensee under controlled conditions (similer to lease arrangements

for commercisl enterpripes in the National Parks).

13, The selection and establishment of such zites will
reguire time and need not be done exeept ae the guantities of waste
being generated make it necespary., Of immediate concern are the
16 northeastern states in which there are presently 2912 licensees
and this number is growing at a fast rate (20% more ae of July 31,
1959 than on May 31, 1958). The State of New York has reoognized
thls need, has indicated a wilillingness to cooperate with the
Commisaion in establishing such a slte (AEC 645/64), and has even
suggested certsln salt deposlt areas within 1ts borders for

conslderation.

14, It 18 therefore, proposed that a polisy be adopted
authorizing the zonduct of commerclal land waste disgposal
actlvitles, Por the immedlate future, the Idahc and Cak Rildge
areas could be designated as interim sites and those offieces
authorized to accept such wastes from licensees for burlal.
Existing ICC and CAB regulations concerning shipmente of auch
radioactive wastes are adequaete to cover the material while in

transit,

15. Meammhile, lnvestigations should be undertaken tc select
& burial site tc serve the Northeast. As condltions warrant,
additionzl slte aeslectlon reviews would be undertaken for other
parts of the country. To the extent 1t becomes necessary for AEC
to establish such sites on Federal property, every effort would be
made to loocate sditable regional burial ground facilifiea on land
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presently owned by the Government, Procurement of private land

¥1lll be conaldersed only in the event no sultable Goverrment=owned
land can be made available, Any action to aequire such land would
be submitted to the Commission for advance approval of elther {a)
actlon to deslgnate obther AEC sites as regilonmel land burial grounds;
or (b) action te obtain the trenafer of land from another Government
agency; or {(¢) initiation of a request for leglslation to permit
acquisition of private landa in the event ne suitable Government-
owned land is found to serve an area requlring such a site,

16, It should be emphasized that in recommending the eatabllish-
ment of regional burlal grounds, the staff doep not propose or
contamplate that theee burlal grounds would cperate as a
substitute for seda disposal. The safety of sea disposal operations
is supported by the advice of experts in the marine sclences and
borne out by the actual results of sea dlsposal operations carried
out up to the present time both here and abroad. The conditions
and limlitatlons which have been obperved by the Commleelon in its
own dlmposal operations and which have been Ilmposed on licensees
assure that these ocezn dlsposgal activities are without hazard,
Sinoe, except for specifia aituatlons, bturial on land is more
gconomiceal and more convenlent 1% can be expected that land burial

genarally would ba used rather than sea diapossal.

17. If this policy 18 approved, it will be necessary ©o
establish prlce achedules for uae by 0ak Ridge and Idsho For the
immedizte future, This can he accomplished by the Divielion of
Finance and the Mansgers of Operations involved, under exlsting
procedurgs regerding applleation ¢f full-coat recovery principles.
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18, For the longer term, and particularly wheres sltea not
used by AEBC for other cperatlons may become imwvolved, consideration
will bhe glven both to contract operatlon or to leasing the silte to
& qualifled licenaee for operatlion, with AEC control accompllighed
elther through regulation or through lease provisions. (For
example, the National Parks Service maintalng price<controls over
gome commercial establlishments in the Natlonal Parks through its
leasing arrangements,)
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APPENDIX "B"

CHITERIA FOR SEIEG'I‘IDH AND OPERATION OF 4 REGIONAL
J -

— —

I, Purpose and Secope.

A, It 1a the purpose of the facllity to provide apace and
pervicegd for the shallow burlal of certaln types of radlicactlve
waste as follows:

1, Low~level Bollds conslating of suoh things as
contaminated rags, laboratory equipment, animal
oar¢asses, ebe., where packaglng hut not blologleal
shielding 15 regqulred.

2, For low-lavel liquids, such as result from uae
of isotopes in medicine, reaearch, Industrial process
control, ebe., whera packaging but not bloleogical
shialding 1s required, (It 1a not contemplated that
bulk 1i¢guids will be bandled in this facllity.)

3. For intermediate-level sclids, such as contamipated
ion exchange resins, evaporator concentrates, end
piecea of fuel roda, irradlated test materlals, ete.,
where both packaging and blelogical shlelding are
required,

B, Tha contalnment of activity within $he burlal site
1a to depend primarlly oo the patural environmant and generally
not on manufactured contalners,

C. It will be necessary to select a natural environment
and provide aite operation such that existlpg standards for
protection agalnst radiation will be met.

TT. Mechanlams which HRadiocactivity Might Migrafe Off-Site.

A. Hatural mechanisme

l, Subsurface flow of water wlith activity in solution
and/or (rarely) suspension. Transport by subsurface flow
of water may be totally or partially counterbalanced
by sorption eyatems such ag lon exchange on earth
materials through which the water is moving.

2. Ovarland flow of watar with activity in solution
and/or suspension, Transport by surface water may be
totally or partially counterbalanced by sorptlon
pyatems such as lon exchange on earth materlisls over
which the water is moving,

3. Transport and diffusion 1o the atmosphare, Such
transport will depend on nature of waste meterisnls and
thelr handling and packaging. 0Osnerally mpeaking,
atmospharic transport can be kept as 1low aP 18 neneagary
by propar packaging and handling.
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4, Assimllation in natural life processes of snimals
and plants. This would be controlled te the maximum
aextent possible by operational practices,

5. Molacular 4iffusivity of activity. Thls probably
1s negligible bhecause rate of movement 1s extremely Blow,

B. Artifieial mechaniams

1. Oparational aceidents - activity attached to
oparating parsonnel and equipment moving in and out of
containment area,

2. Fire and/or explosions.

TIII. Criteris for Site Selection,

(Hote: The following coriterla are intended to apply to a
harid olimate, in partloular to the northeaztern part of the U,3,,
where, at the present time, the needis greatest for & reglonal
burisl facllicy, They would have to be modified 1n order to apply
to Other ¢limatio or physlographie reaglons, For exampls, 1n the
arld socuthwest, the hydrologle c¢riteria would have to take 1nto
aceount interlior drainape, very low water tables, ete. In
additlon, the criteria are not intendad to apply to abandoned
coal mines, caves, and almllzr structures whlch generally are
not usable for this purpoee because of adverse drainage, Alffi-
culty of access, or ¢ther conditlome., &Salt mines, however, are &
special cape and each such poesibhillity should be considered on
its merits,)

A. Qeologlo anvironmant

1, Bedrock should be predominantly shaly, the
thicker ths better and the softer the better.

2. Unconaclidated overburden should be clay, or clay-
rich material, preferably at leasat 20 feet thick.
Weathered shals bedroock may be considered as part of
the over=burden 1f 1t can be excavabed with power shovel
or other similar equipment,

B, Hydrologic enviromment
1, Ground Water
a. 't 18 desirable tc locate the site 1ln an ares

where potable ground water 12 not avallable or 1s
soarce.

b. Ground water at the slte prefarably should be
hydraulically lsolated from ground water in
surrounding terrane, l.s., ground water should drain
into a nearby stream oy atreama before moving off-site.
Other locatlions might be accaptable If ground water
motion 13 s3low enough to preclude the contamination
of off=-site well supplles.

¢. The seasonal minimum depth to the wmter tabla
at tha site should be about 10 feet below land surface,
It 18 recoghnized Shat a-clay-rioh overburden often
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goes with a high water tabla, However, 1t may be
pasalble fto get both clay overburden and reasonably
low water table under favorable topographlc conditions,
1.e2,, where site ia drained by nearby atreama lowing
20 or more feet below average land surface elevatlon
of the site, {Note: 4 shallow water table, while
undesirable from an operatlional point of wlew would
not in itaelf rule out a slte from consideration,
However, the water table should ngverbe 20 phallow
28 to ecguse evamp conditionsa, or to be within reach
of shallow=rooted vegetation .}

2. Surface Water

&. There ghould be few, 1f any, on-slte places where
surface drainage could accumnlate, If such places
exist, they should not be used for burial.

b, Streams dralning the site should not be Inten-
pively used for water supplies, stock watering,
gswimning, fishing, ete¢,., within a recsonable distance
from the burial ground, The intent irn aite selection
1s to choose a Aite pBuch that off-site leakage of
radiosativity shall not exceed specified health and
safety limita; howevar, succesd of a glven site in
providing the necessary confinement ia a thing that
may be reasonably expected but which gannot be cate~
gorleally guaranteed in advance of actual use, Hence,
if downgtream water utilization le low, an additional
pa¥aty factor 1s provided,

€. Topography

1. Mest of the area should he relatively flat or
gently relling,

2. Erosion and/or gullying should be negligible
or controllable.

D. Accessibility

1, Slte should be reascnably accesslble by rall and
motor GSransport and, if poeslble, by water transport.

E. Populatlon density

i, Low populiation deneilties, especlally in downstiream
and downwind directlions are desirabla.

F. Clim=ate

1, For year round accesalbllity and sase of operatlon,
nild climate and moderate rainfaell are preferred,

G. Property value
1, Iand of marginal or low value ls preferred.,
2, 3ite should be ac located or sufficlently large

to prevent lta depressing the value of peripheral
privetaly-owned land,
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H. Area

1, It 15 estimated that a8 minimum of about 150
acres 18 requlred for 20 years operatlon, wlth provislon
for expanslon .as neceseary. In the event the slte ia
surrounded by private land, a buffer zone may be requlred,

iV, |Site Operation

A. Physical Requirements

1. The provision of ona bulilding equipped with facllities
f'or an offlea for record keeping, locker room and perhaps
malntenance of mechanical equipment appears almoat
mandatory. A second atructure for temporary storage
of wastes prior to burial may be deairable.

2. A conereta unlosding platform acceaslble to rall
tranaportation may be desirable for recelving waste
containers, Equipment should be avallahle for platform
and vehiple decontamination.

3. The burial ground site should be encloBed by
appropriate antl-personnel, antl-animal feneing,

U, Adequate signs warning of the presence of radicactive
materials should he poated at conspleuouws locatlons.

B. Meghanlcal Requirements

1, Equipment typieal of sanltary landfill operations
appear to bae required; the exact type and exbtent of
equipment would be determined by site conditions,

a, A caterpillar bulidozoer, dragline or similar
equipment, a 2-1/2 ton truck, and a fork 11fE
appear essentlal for initial operation.

b, A erane may be reguired for unloading largs
rail (or barga) shipments. (Thisemay be rented
ae the need arises).

C. Burlal Methods

1, The antire burial procedure could follew generally
acoepted sanitary landfill praetiee, This includes
trenching, backfilling, ete,

2, Trench or excavation details (length, depth,
ebo,) would vary with site characteristica, The type
of waste and raddation lavel would generally determine
the depth of cowvarn,

3. Some conslderation may be glven to waate Begre-~
gatlon, 1i.e2., ohe area for low-lavel beta-gamma wastes,
another fopr alpha wastes, The provialon of 3 separate
area for realaiming items after suitable periods of decay
Eime may be desivable,
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I, For aroalon contrel, 1t may be desirable to sod or
plant other shallow rocted wvegetation on all filled
trenches after patural subgidence of the backfllled area,

D, Packaging Requirementes

1, Packaging for transport should conform with
applicable fedoral or atate regulationa govarhing ship-
ment of radicactive substances interstate and/or
intrastate.

2, Materials should be shipped in disposable
contalners., Special arrangements may be made for use of
return%hla contalners or shialds where clrcumsatances
warrantc.,

E. Monitoriag Proceduras

1, The entire operation would be copnducted in
accordance with AEC and appliocable State health and
safety regulationa.

2, Radlatlon suprvey instruments and persomnnel
monitoring equipment willl be required to insure safs
operation of the facllity. The equipment should be
kept in good rapalr, Standby equipment msy be required,

3. Protective elothing and other radlation safety
Aevices should he avallable ag regquired,

4, An srea monitoring pregram, ineluding peripherel
wells for detection of potential ground water contaming-
tion, and periodie¢ sampling of the surreunding streams,
B80il, vegetation, ete. shall be reauired. The extent
nf monltoring requiresments will vary from site to site
and wlll depend on aite charaeteristica and leocatlon.
Both program and data should be examlned critically
frggigtga to time - possibly by an independent adviaory’
20 &,

5. Bach waste shipment should ba accompanied by a
detalled packing liat which would describe the type,
estimated amount and activity of material being shipped,
volume, welght, method of packing, and unshieldad
radiation reading.

6, Accurate records of all items buried should be
maingalned, Eatablishment of a permanent grid system
to provide 8 record of specific burial location for
disposed matarlalse may be helipful,
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APPENDIX “C°

1. This is to Inform you that the Atomlc Energy Commission
approved a policy providing for the establishment on governmentw-

land of permanent regional dispoasal sites for scolild packeged
ogctlve wastes from AEC licensed isobope users end from AEC
ravtors exceeding the limits establlshed in 10 CFR 20, In

ng thls position the Commisgsion 18 not, at this time, drawing
stinetion between the Federsl and State governmente and expeats
as the 1ndustry develops, the etates will become more and mors
rested in providing these services for 1Gs citizens, However,
eeping wibth 1te responsibllity for assurlng the continuad
egtion of the health and safety of the publie, 1t 1ls believqg

e facllities should be provided under government ownershlp

control since we have not been adle to satiafactoriiy answaer

i w—— a T

mant questions regarding the responsibility for long-term aspects

uch operations comlucted on privately owned land,

2, The AEC plans to carry out the necessary investigations
the selectlen of eites which will be sultable for pafle
ration. In addition the ARC, willl establish the necesszary

mond toring procedures to asgure that operstions are carried out

without adversely affecting the publie health and safety,

faollities are establicghed and specific site evaluations made, AEC

pla
Tia]

3. In the interim period, until requirements for additional

ns to utllize the existing burial facilitles at ORNL and at |

o te fulfill present needs, {\

- 19 - Appendix "c" !

¢




-

®rrcat-vse oLy -

OFRICI ONLY

4. To the extent that establlalment of additional altes by
Federsgl Gavernment proves necessary, evary effort will be made

to meke use of existing gevarnment-owned land. However, the
primery objective 18 the conbinued protectlen of the health and
saflety of the publlic and 1t might be neceassary, at some later
datle, to reguest leglalatien avtharizing acquiszition »f private
where Bultahle government=rwned land dees not exlst or cannet
he mede available,

5. The pricing atructure tn be adopted by AEC in emnnectlon
wlgh recovering snsts associsted with providing this service ta
private arganizatlions ar indlviduals during the interim period
wlll be in accardance with extsting pnliclea. of full cost Tecavery.

6, A copy of the anneuncement to the public is enclosed.

7. In ennnectinn with the pallicy, the Cammissimn 13 proposing
an spprepriate amendment af ite regulatians on standsrds far
pratection against radiatian (Part 20), Under the existing Part.

20, Covrmlzalon lleensees may dlspese of very low ooncentrations cf
raglaactive waste by burlal in the aall. Under tha proposed

nt, llcensees omuld continue this practice for thelr own -
wagtes, but the Commisaien would nwt apprave an applicetisn for
license £¢ recaive waste material fram other persona feor dispesal
on lani nnt owned by the Federal ar State gavernmenta., The
propased amendment will be published in the Padaral Reglster on

. Interested persons may submlt written .
comment within 30 days after that date,
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AEC FORMULATES POLYCY FOR LAND DISPOSAL OF RADIOACTIVE
WASTES; GOVERNMENT-CONTROLLED SITES TO BE
E3TABLISHED A3 NEEDED
1. The Atomlc Energy Commission has determined that
reglona) dlspoeal sites for permansnt disposal of low=level
paazagaﬁ radioaotive waste materials shall be eastablished, ag

neadaed, on atate or Federal Government-owned land.

undgy long-term Government control, wlll aseure adeguate protec-
tion of the publie health and safety throughout the pariocd of any
potantial hazard,

3. Preliminary to the smeleotion of regionml sites, the
Compipaion would conduct detalled studles of the geclogle,
hydrologlc and topegraphle factoras ln connection with any pro-
poa g8ifte in order to agcertain that a proposed slite would retaln
the buried materials without contamination of the environment,

Oncg a site 1ls put into use, monltoring procedurea will be
nst]bliahed To insure that the oparatlons are pexformed in a

manmer which will not endanger the surrounding area.

4. The Commisslon does hot gontemplate that the ownership

and jcontrol of the pltes must necessarily be reatriocted to the

Fedgral Government. As the atomic energy induptry grows and the
need for new sitea 1is established, the Commisaion anticipates that
stafle Governments may wigh to spsume pome responsibility in the
eatgbliahment and control of gitas for the benefit of thelr

citizens,
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%, The publicly-owned disposal installatlons would be2 operated
by Federal or state Government or by contractors or licensags ‘
under strict Govarpment controls and Héuld ba avallable to all fime
engaged in the disposal of radieactlve wagte materials, Currently
moat non-Commiaalon program wagte materisl is disposed of at saa
by commerslsl firmz operating under Comnlselon license and oontrol,
Such activities would be affected by the Commisalon's land dlisposal
policy anly if convenience or coonomic fastors induce disposal
. firmg to usge land burial faolllflas in preference to sca dlaposal

gltes.

6, Land requirementa for diaposal sitea wlll not be large,
as evldenced by the fact that over the last 15 years low-level solid
or packaged wastcs at Oak Ridge have been safely handled in
spproximately 60 acres. On the basis of this experience 1t 1le
estimated that all such wastes generated between now and 1980 in
the 156 states 1n the Northeast area, for example, could be safely
dleposed of in a 200 to 300 acre site,

T. Long-ranga estimates of the need for waste disposal
. feailitles, arlsing oubk of the growth of the atomle energy industry,
indicate that the eagablishment of the land disposal facllities
will be requlred from time to time to insure continued maximom
protection of £he publie hselth and eafety.

B. It is expectsd that the first regional site will be needed
in the northeastern part of the country where therae 1z a relatively
heavy and growing concentration of industriel, medical, university
and other usere of radlolactopas., The needs of other reglone
will be met later on as they devalop.

. 9. Until reglonal state or Federal Government-owned sites
bre established, the Commission's Oak Ridge National Laboratory
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alte in Tennessce and the National Reactor Testing Station glte
1n Idaho will receive low-level wastes from non-Comnlsslon users
of radicactive materials. Herstofors Qak Rldge has been used on

a 1limited so0ale for the dizpoezl of commerclal wastes.

10, The types of low-level wastes to which the Commiasslon's
policy appliss include hrolkean plassware, paper wlpes, rags, ashes,
animal carecasses, laboratory peraphernalla and auch other similar
things whisch oan no longer ba vaed in experdments, Low-level
1liquld waptes are treated and dispoped of at thelr pointe of oripgin
under exlsting Government <¢ontreole and regulaticns, High level
wastas resulting frem the chemical proceesing of irradiated fuels
removaed from reactore will continue to be atored 1n the spoeclally
deaigned underground storgge tanks at the Commisaion'sa Idaho,
Hanf'ord, Washington, and Savannah Hiver, South Carglina, sites

whera these fuel elements are processed.

1l. A priolng achedule for use of the land burlal facilitles
by commerclally licensed companles 1s belng established by the
Commiassion., When the scheduls 12 completed 1t will be publlshed
along with Ilnstructlions datailing bthe procedurep to be followed

In dispoaal of waatae at approved sites.

12, In connectlon with the policy ammounced today, the
Comnission 1s proposing an appropriate amendment of i1ta regulation
on gtandarda for protection sgalnst radiation (Part 20), Under
the exlsting Part 20, Commisslon licensees may dispoee of very low
concentrations of radloactive waste by burlal in the soil. Under
the proposed amendment, licensces could continue this practice
for their own wastes, but the Commission would not approve an
application for license to recelve waste materlial from other

persong for dlaposal on land not owned by the Faderal or State
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governmenta,

The propceed amendment will be publlshed in the
Federal Reglater on

Interested persons may sub-
mit written comment wilthin 30 days after that data,
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TITIE 10 -- ATOMIC ENERGY
CHAPTER I--ATOMIC ERERQY COMMISSION
PART 20--3TANDARDS FOR PROTECTION AGAINST RADIATION

The following amerdment is designed to prohiblt lseuances
of licenses which would authordze the disposal of radicactive
waste materials on privately owned sites by persons engaged in
commercial radlocactive waste dlsposal actlvities.

Notice 1a hereby given that adoption of the followlng
amendment ls under conslderatlon. A1l luoterested personw who
fleaire te sBubmit written comments ard suggeations relating to the
followlng amendment should send them to the U,S8. Atcmlc Energy
Coumigaion, Washington 25, D,C,, Attention: Director, Division
of Iicensing and Regulation, within 30 days after publication of
this notice in Federal Reglater.

Section 20.304 18 amended by adding the Pollowlng at the
et of the sectlon:

The Commisslon will not approve any application
for llcensa to recelve licensed material from
other persons for disposal on land not owned

by the Federsl or Stabte goverrnments.

- 25 - Apperdix "D"
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Oﬁice Memomﬂdum » UNITED STATES GOVERNMENT

0 : A. R, Jasdecke, nenmlm pare; July 2k, 1959
(T8RU} R. B. nnuwh,

woM s Morse sn.lubw, Ddirector m A\‘
Division of Information Bervices

supjEcy: JFUBLIC INFORMATIOR FROGRAN O RADFOACTIVE WADTE, FALIOUT
AND HRAUTE AND EAFETY IN URARIIRM WINES

SMBOL: 1B:8T

In conformance with youwr disaussion of July 21, 1959 with Keseors.
Tunham, Piviman, Kirk, Gherman und Thompeon &énd the resulting
directione on the abhove subject t6 the IMvieiona of Blology and
Medicine, Resctor Developmenmt, LiceneEing and Regulstion, Rew
Materiala, Productiop apd Inforwation Bervices, we have to date
dope the Tollowing:

July 22, 1959~

ad:. Discuseed in the DMvigion of Information Sexrvices
the guickest snd best ways and mesns of achieving
the chjective of enlightenmemt of the peww medis
and public about the Commission's respounibiiities
and actions cii the eubject matters.

be  Prepored list of posaibla projecte fox considera.
tion of Ad Foe Coomiitee of representatives of
the concerned divisions.

Cu Galled mesting of Comditee for mld-aftervoon to
discues acceplabllity end fessibllity of projects
Troposed by DIS apd the methods of gebtting dome
such jrojects as the Commitiee approved. The
meeting wae postponed, after conferess bad started
to assexble; becsuse too mepy Ftaflers vecossary
E&hﬂmﬁmmﬁaﬂuﬂmnm;:me

Jily

J - The first Ad Boc Comuittee meeting waa held,
resulta are desoribed In the attochnent Lo thie memo>.

gh, 1 - Prepared this report to yous FProceeding with
Re ty indicated in attechoent hereto.

Attachmsmnt «

s H. 8, Treynor, AGM

"iillu.

et
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MIZUTES OF NEETING $1,
AD EDZ STAFF COMMITIRE ON RADUATTON IMFORMUTION PROGRAM

The initial meeting of the Commitise wvas hald in the office of
Moree Balisbury on Thrsiay, July 23, 1950 &t 3 p.m. vith the follove
ing in attendance: "
David C. B.'ﬂﬁl.'l.n, d'r.,m
Dr. Charles L-mm
Ebard F. Miller, Jr., FROD

v Risckard L. K1k, L& R

v E. C. Yan Blarcom, BM
mmm;
Bhelly Thompson

Willism B, Bughes), IS

Salisbury and Thompeon recapped brisfly the highlighte of the dis-
cuasion of July 21, 1559 vhich the Gemernl Mopeger had with representa-
tives of the above listed diviafoms {excapt PRAOD) ragerding his wish
for imediate inpitistion of & coaprehensive program of public informetion
actions ajmed at enlightaning the genernl public regarding the AXC's
responsibilities and sctions in coamectlon with redioactive westes,
health aml safety in vrandun mices wxd fallowrt, Consideration of the
iteos in a list of possibls projects distributed by the DI8 July 22, 1959
vas roquested forr the purpose of determindeg which projecis were deairable,
acosptablo apd fessible, apd the conferees were seked to noadnste wddi-
tionn)l itetse for eimilar coneideretion.

Discuasion off itams then proceeded as follows-

TTEM i« Iecuance of & relesae on the order to the Uranium
Reduetion Compary of Mosb, Utah, stating the terss

l") of the order btut also containing, as background
information, the facts to dabe regarding the adlls

V’ oomed in the earlier crders and including s state-
mest on the current degree of hazard in the Anioas

y River below Durango, Colo, This release was expected

to be ready for issuance late Wedpesday, July 22,

TTEM 2., Issuance of & reletse on the new, upcoming ordexrs
affectiog the six mills cited in the firet go-round.
Thin relesss vwould contain recspitulation of the
griar regulsatory events apd thelr ratiocoale, o
description of the Coammission's responsibvility in
thege metters and, ot the @f'w opocific request, &
descriptico also of the Comdssion position with
regpect $0 opereting persoimel and the public oan
bealth and safety vhttere relative to uwranlum mines.
Thia relesge and the orders vould issue simultapeously
25 sooh &8 podeible, perhaps later thie week.
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TTEM 3.

orders before the eloss of buainmess Friday, July 24,
1959, {Mﬂ'mmtm#thum.EMmMﬂ,
1959, the arderd

on the pature of the questions, and all for stiribue
+ion apd for ismediste navs use 1f desired, However,
the cghjective of the semipar would be to instruct the
Iistenars regarling the mature of the Comnission's
reaponaiblilities and actiop roles in coonection with
all aspects of radicactire vmate disposal. The prin-
cipal mhort torm objectives of the seminar would be
t0 place in perspective the oature sand degree of
hezard being dealt with ao the Colommdo Plateeu and
t0 reduce the concern of seaboard areas yegarding the
imminence of extemaive disposal of wastes offahore
sl of weate collecting sites (such as Houston and
How Britein) regarding the extent of activity and
degree of hazard involved in such pre~disposal
activities.

DISCUSSTON - MWr. Cosbells atated that It would be

imposaible For the DRD persomuel who would be imvolved

in & Washington semingr to give proper time and stten-

mu::ommummmsmmmmm
is to start Wednsadaey, July 29,

85 1t vas immedistoly indicxtod by the DIS apokeamsn

that the timipg of the semdnar would he gt & lster time

sonsurrence of all concerped. There

a8 to the deplrabiiity and

of the propossd sepdber and general under-

E

+
|
ig

feoninily
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TTEM L.

i

o @

-9 -

standirg tlat it vould invelve {(8) only ABC Head-
quartars perscrmel and {b) require little or uo
special preparation, on the sscumption that those
spenialists supplicd for the sendnar by the con-
cerned divisions would be so cogolsant of the sub-
Jeet that they would be occopetent 4o nake a
copprahaneive presantation apd to handle virtually
any taoknical queption thet might erice. It wee
concluded that the IS would maler & further proposel
reagarding the timing of the seminor ané would then
acopduct preliminary discussicns of the method and
soope of preseptaticn amcng the principels invelved.
The DTS further will ewmluste the imediste advies-
bpility of such & peminar on the basis of Judgmenmt
of the neefulneas of the fortheoming boeyinge in pro-
viding basie faote on the sub)ect for the splight-
emmomt, of the news medin representstives for vhom
the pemipar would be tallored.

Action to give wide and promipent issuance to the
firet AEC quarterly report ap fallout, An effort
ghould be mede to Llssue this very sccm, next week,
i+ posaible.

DISCUSEION - Dr. Inmbam led off with comment that he
Ifelt the report had need for & sumbry stetement winlch
would cover the decline in surfeace air levels, of hot
spots apd or 8B 90, The Commdibies dlscusaion sug-
gestod alao the need for & description of the waximum
pernissivle levels and some interpretation of thelr
mesning for lsy conpumption. ({DIS, which in the
meantime wos revieving the initial draft of the report
has concwrred in the views in both polnts made above
tut feels the summery should be e guite full populard-
zotlon of the ioformation report proper, polnt-
iog up positive developmentdy be emphasized,
yroviding in the sammary, for likely use by most Lon-
technical reporters, the full story of the report in
lay languege.) The terget date for iseuance of the
report by DIS to ite full list of over 5,000 regular
mailing list reciplente wee proposed by Ir. Dunhems
&%ﬂﬂ_ﬂm It vas pobed that there
ves sanpulsive about this date but that it is
highly desirable tlat the report lssus 85 oooh R &an
accoptable version can be developed.
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TPEM 5«

ITEM 6.

TIEM f.

T

Adaption of a clear policy peraitting lssumace of
rev dsta on fallout to newe medie acroes the board
in order Lo offse: the effect of undenicble regquests
01 these dats by prelwWiced writ-rs. Before the
apd of ‘thls week, 1f roseibls,

TISCUSSION -~ There was agreement Letween the 3. £ M,
and DIS representatives that the proposed policy be
nede effective a2 qulokly &2 possible to thal,

among other things, & pendins request from Camareklen
of the Weshingica Fout tc the NFew York Hesltb & Safet)
iab for certair zew date could be hapdled in the
mepner proposed. Dr. Junbem requezted thai the
Ceperel Mameger bLe nokified by thls Mipute that the
policy apd procedure proposed under Item 5 hod the
consurrence of 1he Ad Hoe Qommitiee and thei it vwes
sxpacted that suwh rav dete woull be lesued &z
pecaesary, as Informaticn supplementing the last pre-
vious guarterly report on fellout, FPresamlhg bo
objection fram the Gensral Mapager, B A4b. aod DIS
pler to proceed eccordingly.

Freparstion snd lsseance of o comprehensive Q, B A,
11t os weate Jdleposal. For poEsible distribution at
the semiper next week opr, i oot resdy by thet tige,
for geperal dissendnation to pews medin wnd other
interested elemunis ap ¢sriy as posslble. Alsc to be
preceseed fots £ peloted lsaflet for dietribution to
gtudente apnd tecohtxo ol othe. {ojuirers op general
giomle suergy sunj@cte.

Bimilar action s 2 Y, & A, on Tellout.

ITSCUSSTION - Dlo representatives noted thet drefts have
been prepered of both oropoged Question snd Apswer
ligtipngs and +hee Loth willl be expedited to conditioo
of appropr ist~ L1l eooeourrepce. Thelr lmmediate yse
would in =k & sreference lor the Public Information Lo
vice et Lfers 1u costvrering newsmwern's gqueriee and in
reply o Sriwtral rorrecpondence on the gubjests, wier
oiher Divislons ubilizing the listi os complemencery
lofonealion L comnection with sore =pecislized oorre: -
ronlepr=, fhe falowt Q. and A, 2loc 18 %o baoime 1
v2es.r oo Ak UBIS in 1ts oversuess oevs retivitic.,
ot llrls (111 be primbed In form amenevle to epny
wa L1ng swwwd i1, 1t 1e boped, consiltute the seiazlpa
JE o) Lt repllas o the l=tiers wrilhten in
R : o orablects of waste dispasal and fallce.,

doro T v enbe] agreenent with the or 1 . wa
it
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ITTEM 8. Preparation of gpacial aectione on waste disposal
apd fallout for the somel report to be 1ssed in
Joouery 1950. These sectisns also to ba priated
Az geparate leaflets and given wide dfeiritutionm

m beyond that received by the anmual report.

DISCUSSION - Comuittes agreement on the desirsbility
of this activity was indicated.

TIEM 9. Scheduling of additionnl semioars such GE=
2. Iro the Rocky Mowuntaln erea, Penver or Albuquer-
que, oo regional weste disposal apd plaot apd
oipe health and safety if resolutlcn of the

+  Apdsas River sitwation end developments on
» Jother Colorado Flateau situvations indicates

M [f’é‘{ Vithin the nest 30 dayee o on

4)} t. In Houston or Few Orleans, on offshore waste

dizpesal, 1f the semlpar oo the general subject

A‘M‘Ji//ﬂ‘ disposel., Within €0 days.,
/LIV c. In New York or Washington, on offchore waste

of wvegte disposal plapned Ffor next week doeg
not seet to have deadt adsquately with the off-
V’J shore megment of the problem, Within £0 days.

'jj {In consideration of semdnars, must take Anto asocoumt

the method of handliog information on specifle sltue-
tiona po that the cCommisgion's relation 1o regulatory
actions £ pot campromised, )

DISCUSSIAN ~ It wee felt thet thers should be most care-
ful aspessment of the desirebility and/or timing of

the proposed seminars in order to avold the possibility
of focusaing the atientinn of news media cm the gubleet
In = vay or at e tima that couwld excite rather than
asgure the public. The question of the feasibllity of
disousalon of specific cages without compropdee of the
Comviesicn's arm?s length relationship between 1ts
operating side erd 1ts remlatorr elde was discuseed
and further views in this coppectich from L. & R. Wars
to be sought. It was pgreed thet st the right time 2d
in the right place and within the limite of the oom-
petence and authority of the spokesmen Involved, such
sepiners appesred to be both desireble mnd fegsible, bl
that, further apeoaific recummendations from DIS weulsl

bt prepared and discussed before emy seminar ts acheduls.,
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Note by fhe Seccretary

The General Manager has Tequested that the attached
memorandum and enclosures from the Dlrector of Inspectlon be
eireunlated for the informetion of The Commission,

W. B. McCool
Secretary
DISTRIBUTION COPY NO.
Secretary i
Comnlasioners Sub
Qenersl Manager g
Deputy Gen. Mgr.
ﬁaag. Gen. Mgr. f%ID 19
As3t. Qen. Mgr. o -
Asst. Gen. Mgr. Adm. %-1% BXTR AT COPY
General Counsel -1 T I T '
#lology & Medicine 17 Origant L1 erbelgfge.
Congr. Relatione 15
Isotope Development 19
Information 20=21
Inapection oo
Iicennaing & Regulation 23=24
Raw Materials 25.26
Reactor Development £7-29
P. C. Office 30
Secretariat 3135

#

i
|

s
I::Eﬂu

l'l..lL'J

i

roe




I
DFFIG{&@:ESE ONLY

REMORANDUM

UNITED STATES
ATOMIC ENERGY COMMISSION
HMHIHGTU 25’ Di G-

Auguat 10, 1959

TO : A. R. loedecks,
General Manager

FROM + Curtis A. Nelson, Director
Divimion of Inspection

SUBJECT: SPECIAL PROGRAM FOR INSPECTION OF URANIUM ORE
PROCESSING MILIS LICENSED UNDER 10 CFR 40

SYMBEOL : INS:IDL

. Attached 13 a copy of a memorandum dated August 5, 1959,
from the Manager, Idaho Operations Office, which reports the
eurpent status of the speclal inspection program for the uranium
ore procaasing mille,

In pummary, the collection of survey data has been com~
pleted for five mills, A4ll remalining mills which are under
contract to the Division of Raw Materlals are scheduled for
survey by October 2, 1959, Survey teams coneist of AEC
perzonnel, several of which have been detalled frem other
Operations Offices. All samples collacted by survey Ceama
will e angslyzed under the direction of the Idahe Manager,
Parsonnel from eeveral AEC contractor organlzationgs have
bean detalled to aselst the Idaho persommel in the
analytical work,

Enclopureas:
1, OCpy nmemo, Johnaon €o
Neleon, dtd 8/5/59

2. Cpy nilli inavection
echedule
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ENCILOSURE T

URITED STATES
ATOMIC ENERGY COMMISITICON
WASHINGTON 25, D. C.

August 5, 1959
MEMORANDUM

O : Curtias A. Nelson, Director
Divigion of Inspection, Washingion, D. C,
{THRU) Prank K. Plttman, Director, Reactor
Development, Washington, D. C.

FROM

Allsn C. Johnson, Manager
Idaho Operationa Office

SUBJECT: INSPECTION OF URANIUM MILLS
SYMBOL @ LI:DIW

e collectlon of purvey data will be completed at the
following mills by Angust 8, 1950:

Vitro Uranium Compavy, 3alt Lake Clty, Ubsh R=137
Union Carblde Nuclear Company, Green River,

Utan R=-105
Trace Elements Corporation, Maybell, Colo, R=-212
Uranium Reduction Company, Moab, Utah R~161

Vanadium Corporatlon of America, Durengo, Colo,R-102

Attached 1= the proposed schedule of surveys for the
remaining uranium mills which are under contract fo the
Divislon of Raw Materlals, In order to meet the attached
achedule, 1t will be necessary to rsly upon The noted
Operation O'fices to mupply elther thoae Individuals whoze
hames asppear oY Indlviduals of comparable capabilitles,
Each of the Operation Offifices has expressed a willlngnesas
to supply the persennel for thls program,

In view of the unfamiliarity of the majority of the
participants with milll surveyling and the contlnual change
in personnel from week to week, we have deemed 1€ adviasble
to have three individuals at all of the larger mills and
two at the amaller millas, This has boen somewhat tempered
by the known, exigting conditions zt individual mills, One
or more individusls of ¢ach two- or three-man team wlll be
axperienced €o the exbtent of having partieipated in at
leasgt twe previous mill surveys.

The total number of individuals participating in the
program is much larger than would be expected for a continulng
program, It ils our opinion that the gcontinued uze of perssnnel
from any one office would potentially Jeopardize thelr own
programe, Additfionally, we feel 1t inadvisable to reauire
any one irdividusl to be a member of a survey team for more
than thre¢ consecutive weeks,

-3 - Englosure T
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The schedullng, where poseible, haz been arranged 3o
that at least one indlvidual from AL, CH, or HA Inspectiocn
Divislions will be & member of the team during the surveys
of those mills which are physioally locabted in thelr reapective
geographical areas.

Additlonal survey equipment, as immediately avallable,
has been ordered to supplement that whlch has begen loaned to
us by the Health and Safety Laboratory, New York Operations
Offtce. However, the total equipment which is, or will be,
avallable 1z not sufficlient to adeguately equip four teama
simiitanecualy for continuous surveylng. %Therefore, concurrent
surveying of four miils has been scheduled for only two
different weeks, August 17 and September 8., Because of the
geographical proximity of tha four milla 4n the OGranta, New
Mexioc, area and the intention of perflorming the surveys
without prior announcement to mlll menagement, 1t has been
deemed advisable to scheduls these four mills during the
same week. The one additional mill in the Granta area,
fnacorda, whieh has previocusly been visited twice by our
own Inepection Divigion, 18 scheduled during the week of
ingust 28, Feur additional mlllg have been concurrently
acheduied during the weekt of August 17 in order toc meet
the proposed surveying of all mills by October 15,

The analysea of all samples collected by the survey
teams will be performed under the dlrectlon of the Chilef,
Analysils Brench, Health and Safety Diviglon, Idaho Operatlons
Office. To supplement the Analysls Branch persconnel, tuwo
analytlcal chemlata each, from the General Electrle Company,
Hanford, Washington, and the Nationel Lead Company, Fernald
Area QOffice, Cineinnati, Ohlo, and one from the New Branswlck
Laboratory, New Prunswicik, New Jersey, wlll be at the
Naticonal Resactor Testing Station begimming August 11,

In addition Lo information gathered by the survey
teams, e.g., radistion levels, ailrberne conesentrationa of
materials, and effluent samples, personnel at each mill are
being suppllied with £ilm badges by the Peraonnel Metering
Branch, Health znd Safety Divislon, Idahe Operationa Offlce.
This service, on a monthly basils, will be continued for a
three-month period o indisate which, if any, of the
mil)l personnel zre recelving doses sufficient to warrant
continning personnel monitoring agulpment to be supplied
thersafter by the mll) manasgement, It should be noted that
the informatlon obtalned from this program will no% ba ecom-
piete untll oo nsidarably after the Deotober 15 date.

¥ith fTurther ragard to personnal from other Operation
Officece and sontractor personnel therefrom, i1t im understood
that travel %o and from Idahe Falls (or the survey area) and
parsonal services will be charged to the travellers'! normal
program assigmments, as indicated by the General Manager's
TWX to all HManagers, dated July 31, 10959.

Attaohment:
iMill Inapection Schedule

-3 - Enclosure I
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1535 apc - Maste Disposal Meeting

lfeeting

31359 8 Mr, Graham Feperted he had received a call from Mr.

William Carmichael, Vice President of the Univarsity of Nerth 5

" " Carolina, who 1nguirea on behall of the (overnor about an AEC -

press announcement on waste dispnaal.;frmr. Graham eald the
Governer wag lnterested in learning more about AEC*s waaste |
dieposal plans in order that his adminietration might declde
whether %o formally intervene in any AEC actlon affecting North
Carolina, Mr, Greham suggested that a meeting be arranged with ths
Govarnors of Horth Carolina and Virginia, V.S, Department of

Public Health officisls and AEC represaentatives to explain fully
the AEC waste dlsposal program. He sald it would slso be helpful
to have representatives from Pennsylvaniz and Comneetiout in
o~ attendance since AEC had already carrled on sucoessful waste
disposal cperations from these two states, Mr, Greham expressed
the palief that such a broad presentation of the waste dispozal
program wWwould relileve the spprehensions of the Govermors and they
in turn oculd ralay this information o their respective states,
After dipousslon, the Commlpsioners agreed that a meetling of
thisa nature should be arranged in the nesr fubure., MHr, Graham also
requegted that 1f the meebing oculd not be arranged by August 25,
1959, the deadline for f1ling intervention petitions be extended
at least untll aiter the meeting is held,
The General Manager seid he would arrenge such s meetlng as
soon ag poeslble and suggestsd that officlals from statea other
than North Carolina and Virginla be invited as perscons famlillar
with the Commmlmelcns waste dlsposal program and nob as State
representatives; in order to avold the appeerance of a regiocnal
meeting on the matter. The Commisaloners requested Mr. Lusdecke
to procecd on this basls.
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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
sumnary of the Commission's licensing activities in sea disposal
of radioactive wastas, prasented at the hearing on the diaposal
of low level radioactive wastes at sea, held Wednesday, July 2%,
1959 by the Special Sub-committee on Radiation of the Joint Com-
mittee on Atowle Energy of the Congress.

Attachwents

73159

£ets-y




UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

Mo, S5-21=-59
Tel. HAzalwood 7-7831
Ext. 3446

Statement by A, R. Luedecke, General Manager
U.S. Artomic Energy Commission, bafore the
Special Sub-comnittee on Radiation of the

Joint Committee on Atomic Energy of the Congress
Wednesday, July 29, 1959

The Atomic Energy Gummﬁssiun is pleased to have this
upportunity to present this statement regarding lts programs re-
iating to disposal af low-level radiocactive wastes Into the
oceans. In our statement today we shall discuss briefly our
plens concerning the recent report of the National Academy of
Sciences - National Resesarch Council, Publication No. 665, en-
titled "Radiocactive Waste Disposal Into Atlantic and Gulf
Coastal Warers". We shall also describe generally the kinds of
radioactive wastes which have been disposed, or are under con-
alderation for dispossal, into the oceans; the conditions and
limitationg which the Commission haes imposed on such disposals
to insure protection of the health and safety of the public and
its natural resourcea; the kinds of disposals which have been
mada into the oceans from Commisaion operationa and the disposal
activities of Commizgion licenseces,.

We shall also rafer to the Commission's research and
development programs pertinent to tha sea disposal of radloactive
wastes. Finally, as requested by the Joint Commitree on Atomic
Energy, we shall comment briefly on H. R. 8187.

At thes outset, it should be emphasized that the primary
objective of the Commigsion with respect to sea disposal opera-
tions is to assure the protection of man and his natural re-
BOUrCAaSs.

(more)
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Publicatien of the NAS - NRC report appears to have led
to & misconception that the Commission would approve the suggested
sites for immediate use, There 15 no urgent requirement for in-
thore disposal sites. The Commission has o intention of desig-
nating any such gite in the future without firse thoroughly in-
vestigating, wicth the assistance of octher ilnterested federal and
state agencies, the physical and biological conditions of the
area, as recompended by the NAS - NRC committae,

It is5 emphassized that the Conmission has not made a de-
cision to use or approva the use of these in-shore sites, even
1f the resulte of the studies and investigations are favorable
from a safety standpoint. Such decision iz a question for Iuture
consideracion.

In addition, 1f a site were definitely established aa
suirable for use as a disposal ground without endangering the
health and safecy, 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 prace
tice.

The NAS-NRC Report

The NAS~-NRC Committes study and report was requested
and sponsored by the Bureau of Commercial Fisheries, Office of
Naval Research, and the Acomic Energy Commission. The nature of
the raquest was to examine the feagibility of disposing of the
low-level wastes closer to shore than the 1000 fathom disposal
sites used by AEC. Feaslbility was considered primarily from the
point of view of safety, The study group coneldered in-ghore
areas as safe for disposing of golid or packaged, low-level
wastes up to 250 curies per year of the moast blolegically sig-
nificant isotope without causing any adverse effect on man, 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 im detail concerning the
report. We believe that the report has furnigshed much useful
and neaded information on thia subject,

In anticipation of a possible need for a coastal dis-
posal site in the New England area where there 1z a relatively
heavy concentration of industrial, medical,.university and other
users of radloisctopes, the Commission is making arrangements Lo

(more)
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conduct field investigacions 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
whiech such wastes could be depositaed 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 Univereity of Connecticut, The AEC 1e financing all of
this work.

The Commiszsion does not presently contemplate investi-
gating any other suggested Atlantic coastal areas becauze a need
for their use is not foreseen in the near future, The Commission
tentatively plana to lnvestigace areas in cthe Gulfi of Mexico
sometime next year. None of the suggested Gulf locations has
been designated for thia study as yet.

After consultactlon with representatives of the NAS -
NRC Committea, local representatives of the United States Fish
and Wildlife Service and representatives of the Massaclmsatte De-
partments of Public Health and Marine Resources, the AEC has
eliminated from its consideration two of the in-shore disposal
gites in the New England area suggested In the NAS -~ NRC report
because use of these areaa might Interfere with sport and com-
mercial fishing activities. These sites ara: A rocky ledge,
knawn as “Brnwna Ledge" 10 miles from Sakonnet, Rhode Island, at
41°19'7N and 71°063'W, and a two-mile-dismeter site in which un-

exploded depth charges have been dumped, located 10 miles from
Point Judith, Rhode Island, at 41°l4'N and 71°25'W,

Two of tha four sites to be inveatigated were specifical-
ly suggested by the NAS - NRC Committee in its report. One of
these sites 15 an area two miles in diameter, located in Massa-
chugsetts Bay at 42925.5'N and 70935'W, which has been uged by the
Crossroads Marina Disposal Corporation of Boston as a disposal
ground for small quantitles 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 othar 200 wiles off
Cape GCod. The other site is an explosives dumping area, 10 miles
by 10 milaa, located 45 miles from Sakonnet Point, Rhode Island,
at 40°453'H and 70952'W.

{moxe)
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The other two sites were not identified in the NAS -
NRC rgport but were suggested by the NAS - NRC Committee, local
representatives of the United States Fish and Wildlife Servica
end representatives of the Massachusetts Departments of Health
and Marine Resources for further investigation. They are near
gites included in the NAS - NRC report, One site is a 10-mile
by L0-mile area known as No Man's Land., This iz an area already
restricted and used as a Navy gunnery range, It is approximately
12 wiles south of Martha's Vineyard at 41915'N and 7093'W. The
other is an area veported to be devoid of bioclogical lifa loca-
ted approximately 15 miles east of Soucth Wellfleet, Massachu-
getts, at 42°05'N and 69°46'W.

The Coaat and Geodetle Survey will take samples and
make measurements to evaluate the dispersing effect of tides and
currents and the uptake of radiosctivity by clays and silts and
by biological aystems. The biological sample gathering will be
carried out in collaboration with Dr. John §. Rankin, marine
biclogist 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 Cincinmati, Ohio, will make
measurements of radiocactivity in the bilological and sediment
samplas to determine background radiation conditions.

After tha field data have been gathered and analyzed
the Commission will convene a group of marine scientists to
evaluste the results. In the course of the evaluation other
Federal and State agencles having an interest in the matter will
be consulted.

If one of these in-shore disposal sites 1s 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 radloactive materials safely 18 not exceeded,

3

Nature and Extent of Ocean Waste Disposal Lo Date

In evaluating or establishing any waste dispoesal sya-
taem, threa basic considerations are involved as follows:

1., The specific nature and quantity of the radic-
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, Standarda for Pro-
tection Against Radiation {10 CFR 20).

The radiation protection standerds established by the
Comnlission are based onm the best available biological and medical
information and on recommendacionsa of the National Committee on
Radiation Protection and the International Committee on Radiation
Frotection, 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 “"radiocactive'" has been so strong~
ly impressed that it has become an all-inclusiva Cerm, to the
point where important characteristics of waste such as quantity
and concentratlon of radiocactive material and detalled chemical
and physical nature are often overlooked., However, these charac-
teristics are the keys to meaningful understanding and digcussion
af radioactive waste operatilons.

The radioactive material involved in AEC sea disposal
opaerations off both the Atlantic and Pacific Coasts 135 of a rela-
tively low or intermediate level compared with highly radiocac-
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 assoclated with
research and development activities rather than produceion or
chemical raeprocessing. For example, in terms of radioactivicy
concentration, the ralatively small quantity of liquid wastes
finally disposed at sea (after solidification) are less than a
curie and generally in the thousandth or wmillionth of a curie
per gallon range, whereas the liquid high level waste resulting
from chemical procesaing operations at Idaho might have concen-
trationg 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 willions. Also, the total number of gallons
{l.e., total quantity of radiloactivity) evolving from the two
situations is wvastly different. As an example, in 1957 the AEC
diposed off both coasts of the United States at designated lo-
cationg 586 55-gallon drums of solidified laboratory waste
liquids {this wvolume includes concrete and other solidifying

(wore)
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agents). Oo the other hand there are ahout 65 million galloma of
high level wastes In storage at Hanford, Savannah River and
Idaho. We do not proposs to diapose of these &t sea, even though
some oceanographers may indicate that & "dilute and disperse"
waste disposal approach may be theoretically possibla.

The wastes consldered for sea disposal originate in
various AEC research and development operations and in reaearch
laboratories of hospitals, universities, industrial firms and
other places whare radioactive isotopes are used for various
. purpoRes., The radiocactive waste itself usually 1s in the form
of contamination on equipment such &s 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 radicactive
liquids at sea, sall redioactive 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 wminor
exceptions, These exceptions invelve millicurie quantities,

Mogt 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.

S8ince 1951 the AEC has disposed of & quantity of radio-
activity estimated at slightly less than 8000 curies (&t the time
of disposal) into the Atlantic QOcean, This matarial hes been
contained in approximately 23,000 55-gallon drums. Two major
disposal are&s have been used. One 1s located approximately 150
miles southeast of Sandy Hook (38° 30' N, 72° 06' W), Since early
1957 most of the disposals have beéen in an area approximetely 230
miles southeast of Sandy Hook (379 50' N, 70° 35'W), In addicionm,
. the rasctor structure of the Seawoclf prototype at West Milton was
disposed into the former area in early 1939, Both of these
areas are off the continental shelf and in a thousand fathoms of
water or deeper. Although the number of curles assoclated 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-
lzaged to the sea only through corrcsion of this material, BHased
on known corrosion rates, it is estimated that thia release rate
would not be more than two .or three curieg per year,

{morea)
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In the Pacific Ocean sea disposal operations began in
1946. Since then approximately 14000 curies (at the time of
disposal) contaiped in about 21000 drums and 329 concrete boxes
have been disposed in an arga approximately 48 mlles west of the
Golden Gate (approximately 379 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 339 397H., 119° 28'w)=,
Both of thege arcas fre in depths of water of & thousand fathoms
or greater. These operations were carried out by the U.5. Navy
at the Commission's request, The radicactivity content ranges
from about ona-half & millicurie to 15 curies par drum for the
scolid wastes -- with most around one half curie or less, and
from one-half millicurie to 1.5 curles per drum for the solidi-
fied liquid wastes at the time of disposal. The AEC has not
digposed of any radiocactive waste materiels into the Gulf of
Mexico.

At present there are 7 commercial firms licenszed by the
Atomle Energy Commission to collect, package, store and dispose .
at sea, in at least 1,000 fathoms, solld or packaged Low-level
radioactive waste generated by AEC licensees and contraccors using
radioisotopes in medicine, industry, agriculture, research and
training. Four auch firwms 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 Paclfic Ocean to date. TFour flrms are
licensed to dispose in the Atlantic Ocean and their records indi-
cate a total disposal of approximately 2500 curies of byproduct
and source materlal to date. '

In addition, & organizations are licensed by the Com-
migsion to disposa of the waste generated in their own labora-
tories, Six of these organizations have disposed in the Atlantic
Ocean & total quantity of approximately 31 curles of ac'clvity.
Two licensees Iin this category have disposed of approximately 101
curies of activity in the Paclific Ocean.

In addition to the above described licensed waste dis-
posal operations, a faw licensed users of byproduct materials

*Distances noted in this paragraph are in nasuotical miles (6000
feet) rathar than statute miles of 5280 feet.
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dispozed of waste at sea prior to 1958 but have discomtinued the
practica, In this group, six organizations disposed of & total
of approximately 4 curies into the Atlantic, two organizations a
total of legs than 1 curie into the Pacific and two organizationsg
a total of approximately 10 curies into the Gulf of Mexico. There
are at present 5 license applications for disposal of radiocactive
waste pending. Two of these concerng propose to dispose of
packaged waste in the Pacific Ocean, 1 in the Atlantic Ocean,

and 1 in cthe Pacific or the Atlantic Ocean. One application to
diapose of packaged radicactive waste in the Gulf of Mexico in
1000 fathoms of water is pending review by the Atomic Energy
Comnissioners.

We have prepared a detailed summary of sea disposal
licenses currently in effect. This summary includea an identi-
fication of the sites authorized for each of the licensees to
dispose of radicactive wastes. With the permission of the Com-
mittee, I should like te furnish coples of the summary for the
record, We ahould alsc like to furnish for the use of the Com-
mittee A copy of a typical sea disposal license ghowing the
various conditions and limitations Incorporated in the license to
asgsure proper handling and disposal of the radicactive waste.
This license 1s one issued in May, 1959 tec the Public BHealth Serv-
ice, National Institutes of Health. At a later point in our pre-
pared statement, we shall describe the Licensing procedures ob-
derved by the Commlssion in connection with sea diapusal 1i-
censes,

The wajor objectives of the criteria for our sea dis-
posal oparations are to assure adequate packaging for safe hand-
ling between the site of the waste originatoer and the final dis-
posal and to assure the sinking of the packages in the sea,
generally in areas 1,000 fathoma or deeper. For example, the
package must be able ko withstand handling operatiomz during
loading and unloading procedures without exposing the cbntents.

A winimum of 10 pnunds per gallon of displacement volume is required
to assure sinking. 'Packages also must be properly labeled. 1If
materials are shipped by common carrier, conformance with Inter-
state Commerce Commisaion and Coast Guard regulationa is raquired.

1t 18 not required that the packages be so conatructed
as to malntain thelr complete atyuctural integrity at a depth of
1000 fathoms of water, alchough the package and its contentsa wmaat
be fabricated and prepared to prevent the material from ficating

{more)
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to the surface. With the quantities and charactaristics of the
radiocactive materials involved and with the diffusion and trans-
port capabilities of the ocean envircnmenc, it is not necessary
o agsure continued contalnment of the radioactivity at 1,000
fathoms., In fact, allowing the natural processes of diffusion
and dilution to act assists in the prevention of builldup of sig-
nificant sources of radioactivity, A secondary factor is the
difficulty and expense invelved in comstructing 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 conaideraclon in the management and
administration of all atomic energy operations including the dis~
posal of radicactive wastas at sea, It is our belief that these
sed disposal operations are being carried out in a manner that is
aafa &nd adequate. This belief is based upon:

(1) ;?ega of experts in the mﬂrine sciences and other pertinent
alds; i

{(2) the actual operating experience of the British in disposing
of greater quantities of radiocactive 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
atudies.

To furthar dalineate the basis for our belilef in the
safaty of the AEC's sea disposal operations, we would cita the
recent report of the NAS - NRC (Publication 655 previougly re-
fexred to). The group of marine sclentists that prepared thia
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 previounly described
at several in-shore, shallower water locations along the Atlantic
and Gulf Coasts,

Mention must be made of the Britiah experience in dias-
posing of bulk liquid wastes into the Irish Sea. As a result of
detailed investigation by British atomle 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 inte the Irish Sea at the rate of
1,000 curies per month. As & result of actual monltoring 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 monmth, Reports of this work have been published.

In October, 1957, at the request of the Commission, a
suryey of the Atlantic Ocean disposal area located approximately
150 miles southeast of Sandy Hook was conducted by the Chesapeske
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 Ocecanography of both the Pacific Ocean disposal areas pre-
viougly noted indicated comparable results. Although the surveys
were of a preliminary nature, the direet data obtained do mot in-
dicate any bulldup of radicactivity of significance in the dis-
pozsal areas,

General Nature of AEC Research and Development Programs Pertaining

to S5ea Disposal

The AEC supports an extenaive research and development
program in ocesnography and the marine aciences that relates di-
rectly to the disposal of radiocactive materials in the oceans,

It was one of the three Federal agencies that originally requested
tha NAS to eatabligh a Compittee on QOceanography and has contri-
buted to the support of that group since its establishment. It
has also actively participated in the inter-agency Coordinatiung
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 pértaining
directly to the disposal of radloactive materials in the marine
environment. These projects include investigation of estuarine
eirculation and the fate of radioactive materlals which may be
introduced into esturial waters. Specific field data is baing
obtained in New York Herbor and model studies of other estuaries
have been carried out at the Vicksburg Waterways Experiment Sta-
tion of the Coxrps of Engineers., Organizations involved or co-
operating in this work are the Maritime Adminlatration, U.S.
Coast and Geodetic Survey and the Chesapeake Bay Institute of
the Johns Hopkins University,

{moxre)
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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 cormection with weapons testg, 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 rhat report
has been furnished to the Joint Commititee on Atomic Energy sepa-
rately,

Procedures Qbserved in Licenaing Disposal of Radicactive Waste
in the Sea

An applicant for a licensa to digpose of radiocactive
waste In the ocean muat submit a dateliled descriptlon of his pro-
posed activities including the type and quantities of radloactive
material to be possessed; the waste container and packaging
spacificationsa; the site for packaging and storage of the waste;
transportation procedures; instrumentation for measurement of
radiation levels and contamination; radfation safety and
emargancy procedures to be followed in collecting, packaging,
storage, transportation and disposing of the waste material; the
disposal locetion including the depth of water; and the type of
records to be maintained,

A pre-licensing visit 1a made to the applicant by a
technical repreaentative of the Divisgion of Licensing and Regu-
lation prior teo issuing such a license, The purpose of the
vigit is to carefully review all aspects of the proposed pro-
gram with the applicapt, and to assure that the program can be
conducted in accordance with the Commissfon's regulations and con-
ditions which will he added ta the license. An evaluation is
made of the site for packaging and storage of radiocactive waste,
Attention 18 given to such factors as the size of the dice,
nature of surrounding area, and posgible 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 packeging, container specifications,
radiation instrumentation, wmethod 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 maet the eriteris for issuing such & 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-
migsion uses, as lts criteria, its radiation protection regula-
tions (Part 20, 10 CFR) and the recommendations of the National
Comuittee on Radiation Frotection contained im National Burean
of Standards Handbook 58, "Radioactive Waste Disposal in the
Ocean," Thus the licenses contain detailled provisions to assure
{1) disposal will be in & minimum of 1000 fathoms of water,

{2) the waste matarial will be packaged in such & manner that
under the conditions of handling, storage and ahipment the pack-
age2 cannot be easily dawaged or broken and contains sufficient
shielding for protection, (3) the containers will be of puffici-
ent density to reach tha ocean bottom without appreciable losas
of contents, (4) the package will ba appropriately labeled for
identification purposea, and (5) containers will conform to ap-
plicable shipping regulations of the Interstate Commerce Com-
misaion, Coast Guard and conditiona of the AEC licenge.

Other gpeclal conditions are placed on all saa disposal
licenges, These include specification of a sea disposal location
or reference to one, notificatlon to the AEC before sea disposals
ere made, and a time 1imit for storing the radiocactive waste,

Also based on the training and experience of the individuals hand-
ling the wastes and the equlpment end facilities available, cer-
taln licensees are not permitted to open containers of waste re-
caived 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 radicactive materials and to keep interested persons
fully informed, the Commission publishes in the Federal Regiztar
notices of receipt of applications for, proposed lssuances and
issuances of, licensea authorizing radicactive waste disposal serv-
lces resulting in gea disposal. When a license application is re-
celved & notice of receipt of application 1s published in the
Federal Register. At the time the AEC staff completes ics evalua-
tion of the appiication and determines that the proposed activities
meet the requiremencs for a license, & notice of proposed
issuance of the license, the proposed license, and a statement of

{more)
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safety congiderations are published in the Federal Register.
Pifteen days are allowed for interested parties to intervene and
request & hearing. If there are no requests for interventlons,
the license i3 issued as proposed, 1f an interested party or

the applicant intervenes as provided in the Commission's "Rules
of Practice" or if there is sufficient public interest demon=-
atrated, 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 Commissionera
an theirxr own motion or 1f exceptions to his decision are filed by
any of the parties to the hearing.

In addition, copiea of license applications, Fedsral
Replistexr notices and licenses involving sea disposal are on file
in the Commission’s Public Document Room for inspection. Copies
of the above-mentionad notices and licenses are sant to the
Governoyx and other interested authorities in sach state where
tha applicant will operate.

As indicated in the summary of licensed waste disposal
oparations 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.i Rl 318?

H. BR. 8187 18 a bill to impose certain restrictions on
the disposal of radicactive material in the Gulf of Mexico. It
would prohlbit 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 usad cus-
tomarily for commercilal sports or fishing.

In addition, it would probibit the disposal of any
radiocactive material into the Gulf of Mexlco unless the material
iz in a container of "such character and strength that it will
remain intact indefinitely, regardless of the depth of the water
in which it 1s depoaited." 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 permlasion to dispose of the material had been obtalned
from the State or an acthorized officlal or agency of the State,

Since receiving the request of the Joint Committee for
comments on H. R. Bl87, we have not had an opportunity to prepare
detailed comments on the bill, We should like to say, however,
thaet the Commission would not look favorably om the bill.

The disposal of radicactive material into the seas
{including the Gulf of Mexico), involves detailed considerations
of many technical f£actors. As previoualy indicated, these in-
clude a) the nature and characteristics of the radicactive wmate-
riala; b) the oceanographic features of tha site proposed for
disposal, including the ocean currents and the biclogical charae-
teriatics; ¢) the nature of the packaging methods; d) other tech-
nical factors chat way be involved in the particular disposal ac-
tivity.

We belleve that such questions can more approprilataly
be resolved by quasi-judicial and quasi-legislative procedures,
subject to the Administrative Procedures Act, as carrxied out by
the Atomic Energy Commlssion and other Federal administrative
agencies. We bellave that it would be undesirable to establish
by legislation gpecific prohibitiong which de not take into as-
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 dlisposal service -

1, American Mail Lina, Ltd,, 740 Stuart Building,
Seattle ), Washington, was lssued a license in August 1958 to
dispose of radioactive wasta in tha Pacific Qcean. The licensea
fs authorized to recelve waste already packaged for seq disposal
only from the Boeing Airplane Company, Seattle, Washington, The
licensee acts only as a carrier of the waste from Seattle to the
digposal location and 1z authorized to dispose of this packaged
waate in the Pacific Ocean at locations at least 150 miles from
the Continental Shelf at & minimim depth of 1000 fathoms during
regular voyages of their ships. To date, this licensee has made
one sea disposal conalating of 540 millicuries of byproduct
materlal and 15 pounda 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 anthorizing tha disposal of radicactive wastes in the
Pacific Ocean. The licensesa's facilities are located at 2100
West 15th Street, Long Beach, California, Contalners of waste
received from customers may be opened in connection with pre-
paring the wagte for sea digposal., The licensee requested per-
mission to diapose of packaged waste in the Pacific Ocean at a
Location recommended by the State of California and has been so
authorized by the Commlission., The waste material must be die-
posed of within & 5-mile radius clircle, the center of which is
329 00' North latitude and 1219 30' West longitude where the
ocean depth is 2000 fathoms. There are five disposal eites in
the Paciflc Ocean recommended by the State of California which
hava a minlmum depth of 2000 fathoms and are at least 60 wmiles
from any ssa mount, To date, this licensea has not disposad of
any licensed radicactive matexial im the Pacific Ocean.

3., Isotopas Spaclalties Company, 170 West Providencia,
Burbank, California, was issued a license in August 1958 author-
izing the disposal of radicactive wastes in tha Pacific Ocean.
Containers of waste received from customers may be opened in
cormection with preparing the waastes for zea disposal. The
licensee requested permission to dispose of wastes in the Pacific

(mora)
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Ocean at the locations recommended by the State of California
and has been so anthorized by the Commission, To date, this
licensee has not disposed of any licensed radicactive material
in the Pacifiec Ocaan,

4. MNuclesr Enginearing Company, Inc., 2600 North Main
Street, Walnut Creek, California, was issued a license in
October 1958 authorizing the disposal of radicactive wastas in
the Atlantic and Pacific Oceans. The firm's facilities are lo-
cated in Cowell, California, and Kearny, New Jersey. The li-
cengee is authorized to open containers of waste received from
customers in connectlion with preparing the waates for sea dia-
posal. The disposal site in the Atlantic Ocean is within & 3
mile radius of 38° 50' North latituda and 72° 00' Weat longitude
or an_area bounded by North latitudes 39° 00' and 389 50’ and
Weat longétudes 729 D0' and 72° 16' where the depth is at least
1000 far - These disposal sitesz are in the sama location as
those uged by the Commission for sea disposal. In the Pacifie
Ocean, the licensee requeated permission to diapose of wastes
at the locatlons recommendad by the State of Califormia and has
been so authorized by the Commission, To date, this licensee hasz
not disposed of any licensed radicactive material -in eichexr the
Atlantic or Pacific Oceans.

5. Crossroads Marine Disposal Corporation, 26 T Whari,
Roston, Mass., hasz been authorized since 1952 to dispose of low-
level radicactive waste at an inshore disposal area in the
Atlantic Ocean 12 to 15 miles from the coast at 429 25.5' North

latitude end 700 35' West longituda. The depth at this locatiom
is about 50 fathoms, The disposal location i3 designated as an
explosive and toxic chemical dumping area by the U. 5. Army Corps
of Engineers and therefore one not used for commarcisl or recrea-
tional activitiea, This license has been amended, effective
August 15, 1959 requiring disposal in the Atlantic Ocean at a
minimun depth of 1,000 facthoms within an area bounded by 419 38'
and 410 28' North latitude and 650 28" and 650 45' West longitude
or within 4 5-mile radius cixcle the center of which is at 38

30" NWorth latitude and 72 00' West longitude., This latter area
is used by the Commlssion for disposal of packaged radiocactive
waste, Containers of waste recelved from customers may not be
opened but only further packaged for sea disposal. To date, this
licensee has disposed of about 2,440 curiee of byproduct and
source material,

(moxe)
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6, New England Tank Cleaning Company, 135 First
Street, Cambridge, Mass., was issued a license in September 1958
guthorizing the disposal of radiocactive wastes in the Atlantiec
Ocaan, The licensce's facilities are located at Great Brewster
Island, Boston, Massachusetts, and the Wational Dock Yard, Boston,
Masgachusetts., Containers of waste recelvad from customers may
not be opened but only further packaged for sea disposal. The
disposal site 1is in the Atlantic Ocean within the area bounded by
41° 38! and 41° 28' North latitude and 65° 28' and 659 45' West
longitude where tha minimum depth ias 1,000 fathoms., To date,
this licensea has not disposed of any liaenseﬂ radiocative mﬂtarinl
in tha Aclantic Qcean. '

7. The Walker Trucking Compeny, 1283 to 1285 Bast
Street, New Britain, Connecticut, was issued a license in March
1959 authorizing the disposal of radiosactive wastes in the
Atlantic Qcean, The licensee's facilities are located on Brown-
atone Avenue in Portland, Connecticut, Contalners of waste re-
celved from customars may not be opened but only further packaged
for sea disposal, The disposal gite is in the Atlantic QOcean
within a thrae mile radius of 38 50' North latitude and 72 00
Weat longlitude at a minlioum depth of 1,000 fethoms. Thia dis-
posal site is in the same location as that used by the Commission
for dieposal of packaged radicactive waste. To date, this li-
cengee has not diasposed of any licensed radicactive material in
the Atlantic Ocean. The licenses has regquested an amendment to
hie license to uea &n additional site for packaging end temporary
atorage in New Britasin., A hsaring is belng hald on this applica-
tion for amendment. r

€. Thera ara five license applications for disposal of
radivactive weates pending. Applications havae been recelved from
Ocean Transport Co., Richmond, California, and California Salvage
Company, San Pedro, Califarnia, to dispose of packaged radioactive
wastas In the Pacific Ocean. An application hes been réceived
from HWuclear-Chem Corporation, Ballerose, New York, to diapose of
packaged radioactive waste in the Atlantic Ocean. Also, an appli-
cation has baen racaelved from the Military Sea Tramsportation
Service, Washington, D. C., to dispose of packaged radioactive
waste from government operations in both the Atlantic and Paclfic
Oceans. An application from the Industrial Waste Dispoaal Cox-
peracion, Houston, Texas, to dispose of packaged radicactiva wastae
in the Gulf of Mexico at 1000 fathnma is pending review by the
Actomic Energy Commission.
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Organizations licenzed to dispose of their owm waste at sea -

9. The National Institutes of Health, of tha Public
Haalth Service, Bethesda, Maryland, was isgued a license in May
1959 authorizing disposal in the Atlantic Qcean at a location
within a4 5~-mile radius of 36% 56' North latltude, 742 23' West
longitude at a minimum depth of 1000 fathoms., This site is ap-
proxXimately 10> miles from Cape Henry Virginia. The lLicenszee
alsc receives for disposal properly packaged waste from the
Naval Research Lsboratory, the National Bureau of Standards, and
other government agencies in the Washington area. The waste is
trangported to sea by the U. 8. Coast Guard sccompanied by NIH
personnel. To date NIH has disposed of about 30 curies of by-
product material,

10. The U. 5. Naval Radiological Defense Laboratory was
issued a license in May 1959 authorizing disposal of radioactive
waste in the Pacific Oceen at a location within a S-mile radius
of 37° 41' North latitude and 1239 25' West longitude at a mini-
mm depth of 1000 fathoms or at othexr areas when approved by the
Commission, The location designated is one which has been used
by the Commisaion for disposal of packaged radicactive waste,

To date this licensee has disposed of about 100 curies of its
own waste.

1li. Atlantic Refining Company, Philadelphia,
Pennsylvania, is authorized to dispose of radioactive wastes in
the Atlantic Ocean. The site used iz about 180 miles from shore
and located at 320 30' North latitude and 759 45' West longitude
where the minioum depth is 1000 fathoms. To date this licensee
has disposed of about 650 millicuries of byproduct material,

12, BSocony Mobil Oil Cowpany, Pamlsboro, New Jersey, la
mthorized ro dispose of radiocactive wastes in the Atlantic Ocean
within an area bounded by 31° 10' and 32° 54" North latitudes and
729 20' and 852 17' West longirudes 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,

Ccalifornia, iz suthorized to dispose of radioactive wastes in the
Pacific Ocean at 309 43' North latitude smd 1390 06' West

{more)
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longitude where the wminimam depth 1s 1000 fathoms, To date this
licensee had disgposed of about 1 curle of byproduct material,

14. U. 5. Naval Medical Research Laboratory, Hew
London, Connectlcut, ls authorized to dispose of radicacrive
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 1J. 5. Fish and Wildlife Service,
Beaufort, MNorth Carclina and the University of Georgia, Sapelo
Ialand, Georgia, are authorized te dispose of very low-lavel
radicactive waste in ligquid or readily dispersable sclid form
directly into the Atlantic Ocean without packaging. The type
and quantity of the waste and the immedlate dilution involved
ara such that this wagste could be disposed of by zanitary sewer
or burial under the provisions of 10 CFR 20, '"Standards for
Protection Against Radiation.” The site used by the Fish and
Wildlife Sarvica is about 8 miles off the North Caroline -Coast
at 349 32' North latitude and 769 40' West longitude. To date
gbout 500 millicuriea of byproduct material have been disposed
of at this site, The disposal site used by the Universicy of
Georgla is agbout 3 miles off tha Georgia Coaszt, To date about
2.3 willicuries of byproduct material have bteen disposed of.

16, In addition to the abova dascribed licensed waste
dispossal operations, & few licensed users of byproduct materiala
disposed of wastes at sea prior to 1958 but are not doing s0 now,
In this group, six urganizations dumped a toral 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 Mexice. 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
fathoma.

17. Thus, to datea Commission licensees have disposed
of apprnximately 2,600 curies of radicactive material in the
Atlantic Ocean, apprnximately 102 curies in the Pacific Qcean
and approximately 10 curles in the Gulf of Mexico,
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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D.C.

No. B-125
Tel, HAzelwood 7-783L FOR DMMEDIATE RELEASE
Ext. 3446 (Thursday, July 30, 1959)

AEC ORDERS LICENSEES TQ IMPROVE
SAFETY OF MILL OPERATIONS

The Atomic Enargy Commisslon has issued follow-up
orders to tha 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 gtraams are
brought within permissible limits established in Comaisaion regu-
lations.

Plans for bringing their operations into compllance
with regulations have been subwitted by the wills as required by
letger orders issued by the Commission May 22, 1959, Under the
new orders, performance in accordance with these plans 1z made a
condition of the companies' licensea to possess and proceas
uranium ores. 'The companies are advised, in the orders issued
July 24, 1959, thar the Commission will inspect the mills to
learn whather adeguate measures bhave been taken or whether addi-
tional measures are required.

The plants affected ars the Uravan, Colorado, and Graen
Rivexr, Utash, wmille of Union Carbide Nuclear Company; the Durango,
Colorado, mill of Vanadium Corporation of America; the Maybell,
Colorado, mlll of Trace Elements Corporation (a unit of Union Car-
bilde Corporation); and the Salt Lake City, Utah, mill of Vitro

Uranium Company.

Corrective actions plammed include improved
control procedures for the discharge of wastes Iinto streams;
further use of sectling ponds to reduce the concentrations of

. . ﬂa—m»pm,..yend

toxic and radicactive materials in mill effluent; equipment Q@ﬁaf

additions and modifications to reduce mill dust including use of
miat sprays to wet down uranium, and use of industrial vacuum
cleaners, alr ducts, and dust collectors. The mills will conduct

25:;;:;,! 717 Male 11 e ‘.-W}?zmw {more)
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improved survey programs to determing 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 accompliashed
and othexs will be carrled out in the next few momths.

Sixth Mill Receives letter Order

In a related action, the Commission hag issued a letter
ordery dated July 13, 1959 to Uranium Reduction Company, directing
the cowpany to submlc by August 15, 1959, a detalled plan for
bringing operations at the cowpany's Moab, Utah, mill into compli-
#nce with licensing regulations. Inspections of thes 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 radicactivity and (2) has falled
to determine the concentrations of radicactive material, including
radiuw, discharged as ligquid effluent from the wmill.

The order to Uranivm Raduction Company and the five
otrders ilesued May 22 are based upon mill Inspections carried out
by Commission representatives. Orders to other uraniums mills
will be issued, i{f warranted, as the inspectiona continue.

The Animas River

In its letfer ordar of May 22 to Vanadium Corporation
of America, the Commlission advised the company that operatlioms at
its Durange, Colorado, mill appeared to be in violation of the
Comnigsiom's regulations and the cerms of the company's license.
Among other thinga, the lefter order atated that ailll had released
radioaccive material, including radium, into the Animas River
without firsc 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
exlsts aas a result of the discharge of the will's effluent into
the Aaimas. Water containing the maximum permissible concentra-
tions of radium allowed by present Commission regulationa could
be continuously and exclusively congumed by an individual for a
period of 70 years before he would have taken radium inte his
body in exceas of the limits recoamended by the National Committee

{more)
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on Radiation Protection. CGConcentration was meagured dowm stream
in the Animas River during the past vear by the U.5. Fublic 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 guch that an individual could con-
tinuously and exclusively consume water at the polots of incake
for 50 years before taking radium into his body in excees of tha
recomnendations of the NCRP.

The Atoulc Energy Commission has worked closely with the
statas and the U.S. Public Health Service on the problem of rivaer
contamination by vranium milla.

In 1950 the waters of the Animas River were sampled by
the Public Health Service. The samples, based oo &n analysis made
at the Unlversity of Rochaster, indicated that the radium content
was within permiasible concentrations by then accepted inter-
national standarda, Again in 1955 the Animas River was sampled
and the radium content was below permiggible limits,

Sinca 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 canses. In 19538, at the request of New Mexico the PHS,
with the cooperation of the Atomic Energy Commlssion, undertook a
comprehensive survey of the Animas River. The survey required
nearly a year, and the report was issued at Santa Fa, New Mexico,
in June 1%59.

Before issuance of the Jme 1959 PHS report, the Durango
mill had taken stepzs desizned to eliminate further contaminatiom
of the Animas River. These steps were reported to the Commission
in reaponmse to the May 22 letter to Vanadium Corporation of
Anerica, and alzo were reported at the June meeting in Santa Fe.

Under regulations and standards established by the Com=
missgion in 1957, AEC began a series of mill inspections late in
that year. These initial inspections indicated that most mills
had falled to make required surveys and to keep records which
would show the extent of radiocactivity 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
remedisl action. Follow-up inspections begun last year and still
continuing indfcate that, in general, reported plans had been
carxled out only partially, The Comnission therefore issued on
May 22, 1959, the first of & series of letter orders directing

{moxre}
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that steps be taken without further delay to correct the aitua-
tion,

A part of its program to improve the safety aspects of
mill operations, the Commission 1s financing an industrial waste
suxvey of uranium milling operations on the entire Colorado Plataau
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 radiocactivity in working areas
and radiation levels of mill effluent, and to develop guildes for
improved handling of mill wastes.

In 1958 the Johns Hopkins University, under contract o
the Commlsaton, carried out a study of the Colorado Kiver from
Glenwood Springs, Colorado, and of the Gunnison River from Gumi-
son, Colorade, to Cisco, Utah, to determine possible effects of
liquid waate diacharges from the uranium mills on thoae streams,
Data developed during this study are now being evaluated. Pre=-
liminary study of the data indicates that no emergeacy situation
exlsts as a result of concentrations of radium in the waters,

About two years ago the Commisgaion instructed its

Process Development Laborateory at Winchester, Massachusetts, to
axtend its research and development activities to develop pro-
cedures for reducing radiological hazards associated with mill
operations. Resulting information developed to date haa been
made avallable to mills and the Public Realth 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 uraniusm mines. The Commiassion has had a
strong and comtinuing Iinterest, however, in posaible hazards to
the health of workers engaged in uranium mining, principally from
radon gas, and it has participated in and financed & nuaber 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 armual series of medical examinarions
of miners; and related medical studies carried cut by the Univer-
alty of Rochester, To help accomplish the medical examinacions
of the winers, the Commission, through its Grand Junction (Colo~
rado) Operations Qffice, has providad equipment for mobile toams
of doctora who visit uwranium mines and conduct on-the-spot exam-
inations. )

{more)
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Recantly, an inter-agency group met to conaider the
extent of the health hazard in the mines, how Federal agencies
can most effectively asalst the states to reduce the levels of
radiation in the mines, and what additional authority at the
federal level may be dagirable or necessary. The first meeting
of this group was held in May. Representatives were present from
the 11,3, Public Health Service, the Atomic Energy Commission, the
U.S. Bureau of Mines, the Bureau of Indian Affairg, and the 1.8,
Department of Labor, Commlttees are baing set up to work toward
the objectives of the Inter-agency group.
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pars: July 30, 1959

FROM Harold D. Anamoea,
Acting Sacratary
SUBJECT: BRIEFING O WASTE DISPOSAL TROGRAM
BYMBOL: SECY: RVW

1. At Meeting 153G on July 28, 1959, during discussion of the July 23,
JCAR hearing on radioactive waste disposal, tha Comnissloners requested a ganaral

briefing on tha AEC waste disposal prograc.

2. The Genargl Manager his directed that you jointly prepara this briefing.
We will ba glad ro asaist you in acheduling it on the Coumdssion's agenda.

TO:

el

i: A—f_ﬂ_ﬂ_:'!',.\. ':MI

Frank K. Pittman, Diractor
Division of Reactor Developnont

£. J, Bloch, Director
Division of Production

Harsld L. Prics, Dirsctor
Division of Licensing & Regulacion

Qenaral Manager

Asst. Gen, Mgr. for RERD
Dirgctor, Biclogy & Madiecine
D. C, Offica

{505y
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File pate: July 29, 1939

FROM A-E-Mﬂg

supjsct:  RADIOACTIVE WASTE DISPOSAL PROGRAM

B This will confirm for the Commissfon records that I was informed

<  today of a decigiom by Mr, Hollingsworth and Mr. Tammaro to assign to
? _ === ko MYesars, Lisberman, Dunham, Pittsan and Salisbery the responsibiiicy
- for a program on the abova subject requested by Mr, McCone at Meeting

1528 em July 13, 1959,
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' Mr. Graham referred to a JCAE hearing on the problem of
radicactive waste dlsposal acheduled for July 29, 1959, and
said he questioned whether the Commlssionars should attend
the hearing. He polnted oub thabt later in the year the
Commission would be called upon, in its regulatory capacity,
to hear a8 cage invnlving radicactive waste dispoesal in .the

Houston area. An appearance before the JCAE at the present.

.ot Aot time on the quesfilon of waste disposal might be fakten ag an
: j' indication of hlas on the part nf the Cnmmiasion, he said. s
e —_— A . — e R e . s - £ e _,_;f

i S L After diacusﬂinn the Gommiaaiuners agreed that 1t would not 'f‘L

T . 7Y appfepfiate for them o appear at the heaning, @h&?‘PEQEBE$EﬂJ

that the deneral Manager prescent the Commission's gtatement, 1n-
. cluding an Introductory statement pettling forth their reason for
tiot attending. Mr. Mclone paild he would telephone Senator

Anderacn later in the day to notlfy him of the Commission's

declalon not to attend.

Mr. Oraham said he had serious reservatlions about the

methods of radicastive waste disposal., Mr, MeCone and tha

. other Commissicners requeatad thaﬁ theg bea preaented a ganeral

briefing on the entire waste dispuaal prﬂhlem. ineludtng

nuclear wastes from naval reactors.
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FORM ARKC.Rb4
in-arl

DATE:

FROM:

SUMMARTY:

FILED:

Prazident Eisenhowar

Chairman McCone

Re recsnt inquires into the Commiasionts policies and ragualtions
for dispasal by uraniaws processing mllls of radiosotive waste and
how this effects the publis and AEC mill employess' health snd safaty,

INDEXER: Materisls«12-Waste Procesging & Dispogal

REMARKS: date of letter: T=2li-59

U. 5. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

U, B, SOVERNMENT PRINTIIE OFFICE—1 1 R—F5a508
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UNCJASSTPTED 2E0 719/28
. July 22; 1959 COPY NO. 3O

ATOMIC ENERGY COMMISSION

RADTOACTIVE WASTE DISPOSAL INTO ATIANTIC AND GULp COASTAL WATERS

Note the Ao Seeprata

1. The attached lotter from the Chairman, JCAE, is circulated
rfor the informatlon of the Commission, The letter has been
refarred to the Divislion of Reactor Develepment,

. 2, The Special Aesietant for Congressional Relations hae
advized that a JCAE hearing on this matter has been scheduled
for 2:00 p.m,, Wodnesday, July 29, 19%9,

Harold D, Anamoss
Acting Secratary
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UNCIASSIFIED

CONKIRESS (Of THE UNITED STATES
JOIRT COMMITTEE ON ATOMIC ENERGY

July 20, 1959

Honorable John A. MeCone
Chairman, Atomie Energy Commlsslon
Washington 25, D, C,

Dear John:

Menbars of the Joint Committee on Atomic Eneargy have besen
eoncerned with the recommendations of the elght-man panel of
seientiets named by the Committee on Oceanography of the Natlonal,
Academy of Scientists - Hatlonal Research Councll. Thise 1s
Publication 655 entitled RADTOACTIVE WASTE DYSPOSAL INTCO ATIANTIC
ﬂgﬂ-ﬂﬂr&egpaﬁm&L WATERS and was released for Sunday mornlng papers
of June 21.

Becaune of the intense interest which this press release
developed, Senator Pastore has suggested to mé that the matter
18 one on which there might be a2 special report to the Joint
Committee from the Abtomlc Energy Commlsslon., This polnt of view
has been checked with Representative Chet Holifleld who, as
Chalrman of the Spe¢cial Subcommittee on Radiablon Hazards of the
Jolnt CommiGtee, conducibed somé waste disposal hearings earlier
this year, and he was very much interested in this entire field,

In behalf of them and other mempers of the committes, I
would ask that you have your staff prepared to come up and report
to us on the plana of the Atomlce Energy Commisaion for radiocactive
dispoaal Inte Atlantlc and dulf Coastzl waters.,

I am also sending you a copy of H. R, 8187, introduced by
Representative Thompson of Texas, which has Juat been referred to
our commlttee and on which you might want to report to us at the
time of your viait. I think you had a copy of the bill, buf 1f
you are golng to report on it, there cught to be wverbal btestimony
as well a8 the written report, and this should be handled by the
Hollfield comulttee at that time,

I am also suggesting to Senator Pastore that il there are
areas elther in the Atlantic or Gulf coastal waters where hearings
should be held, I would apprecinte it if he would contant the
necessary groups of citizena and, In conjunction wlth Represzenta-
tive Holifleld, arrange 0 hold such hearings.

Slncerely yours,

rs/

Clnton P. Anderscn
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HEW Acts to End A-Contaniination of Rivers 'T:;

Bv Fdward Gamaeekisn
il Renartae

The Department of Health,
Fagration, and Wellars ¥us-
terdey outlined a eetles of
~ieps tg bring a hali ko radio-
artne  contnmination of
\mied  Riates ey  end
tresams by uraninm refiner-
1°K -

spprommalely hali of the
"A aye-processing planis: new
. eperation ste dumping e
dirm  and oiker waste prod

urle into rivers In thl:ﬂ'alﬁ,
according o HEW ioveatia-
tare OF the rivers checked no
Tar, fhe majority have bhesn
foind 1o contrin concehira-
{wanr of radium far In excess
nf the maximgm “permied.
hie" bnppit, T wan 22 hex am

Flesnming, st v of his
lar press conlirences

Federal enfrarcement “wetios ihmmﬁmwmmum
was about to emd the contami-[States, Public Hegith Bervice
natlon of the Ankags River—.|( division of HEW).
#-utream that suny hrem Calo-
rain Inkg Neaw Mexirn,

zh 1n one instance.
HEW Secretary Arthur 8.

Comhisgion'’s bhendling of the
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Office Memorandum - ositep states doverRNMENT

1o Dr, Charlea L, Dunhsm, Direotor DATE:
Division of Biclogy & Madicine July 21, 1959
Morae Salisbury, Ulrestor
reoM Division of Information Servicas
Harold Dy Anamosa,
sopebiing Sscrorrs

RADEOACTIVE WASTE DISPOOAL
SYMBOL: 3FCY 1 AHE

1, This will sonfirm our telephone notification on July 17 that at

Mzeting 1528 on July 15 during Esomssion of the problem of radioactive waste
dispogsal, the Commisslon:

Hequasted that & progrem be developad to:

a) Inmme the health and safety of the public and
atomle inmfuetry employess, and

b} Convinoingly inform the publie of the facte in
connaaticn with this prepram,

2. Tha Ganeral Manager haa diracted that you raport te hm your plsns
far complying with the Chairmen's rogquest. Flease infarm us by mamorandum
when you have done so, We wlll be glad to provide you furthar Information
on the Commission discnssien of this mather,

ec? Chairman
Genaral Manager
hast. Gsn, Mgr, for Adm,
Apst, Uen, Mgr.
Aggt, Gan, Mer, for REID
Director, Licensing & Ropuletion
Genaral Counsal
Diroctor, Production
Diveator, Reastor Development
Dirsator, Inspaction
Directer, Raw Matarials
D, C. Offias
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1. Radiocactive Waste Dizposal

v Heet
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newspaper article 1/ regarding the radiation oontamination of
rusrs and said hs was seriously concermed sbout tha growing

voalume of oritiolen ASC was raceiving on ﬁla probles of

P

L4

radiation contaminatlion. |

'

Mr, Hollingsworth reviewed the history of AEC astions
dealing Jith the problem of radloactive contamination of rivurg,__...J

by uranive oxlide mills, The initial astion under the Atomic
Bnergy Aot of 1954 was a regulation (10 CFR Part 20) 1ssusd

in Febroary 1957 to control the radiocactive level of offlusnt
ard dust beling relsasad into the rivera and atmosphares by the
mills, Ioapaections cotducted in the fall of the same year
revesled cased of noncomplisnce, Letter notices of viclations
vere lasued to these cperators during the perlod of May through
Dacenmber of 1958, Reinspesction of notified.nills was begun

in January 1959, to verlfy corrective changes proposed by the
wmilla, The reinapections atill being conducted had shown only

Nr. Hollingsworth pointed out that in Mey 19590 orders were
issued to the 8ix mill operators direating them to show a
achedule of corrective astion by July 1, 1959,

Kr. Johnion noted that the Public Health Service in
discharging their responsibility under the Water Polution Act
bad made surveys of the affected rivers beginning in 1950,

He sald at that time they found that only in one case had the
peruissible radicactive level of effluent been exceeded by the
millis, and 1t was not considered serious snough to prossoute.
Dr. Dunham said that in his olose associaticn with the Public
Health Service on this matter thay had not shown slarm over ths

radioactive contamination. In reply to a question dy Mr. Floberg, \y
N

Dy. Durham said that the seriousness of the contamination 4is not N
entirely reflected by the level of radicactivity in the waste \tg

oz Therefore, he sald that both he and PHS officiels believe that

I P T
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1 the mills are compelled to take corrective measures to
eliminate the excessive contemination within a reasonable period
no harmful affects will result,

¥r. Hollingeworth sald effective press releases had been
impaired by the lengthy regulatory action but in retrospect
the AEC haa been deficlient in the handling of public relations
on thisz matter., An outline for a public relations campaign,
he aaid, was forwarded to him earlier in the day by the Director
ef Informaticn Services, which ha believed would be helpful
in dispelling the misconhgeptions appearing in the press.

In reply to & Qqueation by Mr. McCone, Mr, Hollingaworth
gaid the AEC reepenslblility extends only to the control of
the rrdicactive level of effluent and Sust released by the
milla, He noted that the condition of the rivers ss a whols ia
the responsibility of the Publioc Henlth Service, The Chairman
sald he was ocnoermed about tha act that violations
of an AEC omder Bad ommtinged for twoe years, regardless
of the faet that Public health is not prezently endangered,

He noted thet the mill operatcrs would minimize their oparating
expenses until foraed £o inatall the necessary aquipment to
prevant the contamination,

With regard tc the problem of fallout, Mr, Hollingsworth satd
the first quarterly presa release on fallout 1s scheduled to be
lssued early in August, Those reports are intendsd to disseri-
nate £o the pubtllc fastual information about fallout,

Mr, Hollingeworth then turtied to the public misunderatandings
concerning ABC policied on ocasn diaposal of radicactive waste,
Mr. Price polnted out that the ARC had been disposing of
radicactive waste from ita facilities for a number of years by
dumping 1% In certaln coesn areas and the safety of theae




WWW T e

operationa has not besn questioned. HNe sadd that it was not
until the ARG licensed private corporations to contrsct for the
E i

B

disposal of waste from 1tcensed isctcpes users that there had
Peenl ARy publio alarm.

The Commisaion then discussed the organigational responsl-
bility for the over-all aéminlatration of the AEC waste dleposal
program, Mr, Oraham pointed out the need for an intsgruted
orgenigation within the AEC to afffciently adminipter the entire
waste Aisposal program snd to be oapable of effectively ellaying
the mounting public feara abeut this situation.

Mr, McCone proposed and the other Cormissioners concurred
thet the responsibility for waste disposal be centralized within
the ARC and that & progrem be dsveloped, (a) to insure the
health and safety of the public and of stomle industry employees,

Fv < urdd-{5) $6 convineingly Inform the publie of the facts §n
conneaction with this program,
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Note by the Acting Secretary

The General Manager has requested that the abtached re i
by the PArectors of Inspectlon and Licensing and Regulation be
eirculated for the Information of the Commission,

Harold D, Anamosa
Acting Seeretary
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ATOMYC ENERGY COMMISSION

STATUE_QF GUHPLIAHGE GF_URAHIUH MILLE HITH 10 CFR 20

Repoxry to the General M ar by the
Dilrector alon o cans ulatlon

Director, Division of Inspestion

1, In view of recent compllance action taken by the
Bireator, Division of Licensing and Regulaticn, ooncerning
uranium mllls operating under AEC 1lesnge, the following
surmmary of the potential health hazards In mllling operationse
and status of compliance of the mills with Commission regulations
1s submlitted for the information of the Commlsslon,

2. Uranium milling operations preceded by more than 10
years the eatablishment of Commission regulatory requirements
In the form of' 10 CFR 20 relating to heslth and safety, Attashad
a8 Appendix "A" 1s a liat of uranium processing plants and infor-
mation on thelr cperation including dates the nllls first
delivered uranlum ore to the AEC, The uranlum ore proceseing
millas on the Colorado Plateaa furnished ores for the Manhattan
Engineering Diatriet and later to the Atomic Energy Commisalcon
under several types of econtracts, Prior to the establlighment
of the regulatory program, the health and esafety aspecte of the
mills then in operatlon were subject to the Waleh-Healy Act
(Department of Lsbor), Some of the AEC contracts contained pro-
vlslong dealing with health and safety, AEC representatives mada
surveys to assess radlologlcal hazards assoclzted with soms milh
operatliona; however all mills were not includzd in the program,
In February 1957, tha AEC established and pubiished formel
regulations wlth regard to standards for protechion against
radliablon. Silnce all of the ores processing mills ware licensed,

-1 -
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thesa repulatlions became effectlve for sach of them, The mllls
are, therefore, a unique category of Commlssion licensee in that
their proceseges and production methods were establlshed in the
industry befors regulatory reauirements were lmposed, and thelr
equipment and opevating procedures did not inciude the controls
of potential hezlth problems from radloactive meterlal as latexr
required by the regulatlons.,

3. After the Commission's regulestion 10 CFR Pert 20,
"Standards for Frotection Against Radiation," became effective
in Febyuary 1957, the Commission {HASL) undertook a atudy of
twelve of the mills, then in operation, to ideniify conditions
and operating characteriastlics which might present problema in
terms of compliancs with the new Commisslion regulatlions, IG wee
found that uranium dust released intoc the alr from erushing and
barreling coperations exceedad the permissible concentratlons
gpacliiled in 10 CFR 20; alse, the proceas liguid effluent
discharged elther directly into pivers, or indlrectly by seepags
from holding ponds, contained uranium davghter produsts, auch
as radium, in excess of The repulatory 1imlts, These findirgs &ld
not indicate an lmmediate hazard t¢ The health and safeby of the
empioyees nor to the publie, but 4did 1ndlcate the need to
Initlate action to assure ccmpliance with Part 20, The regula-
tory limlés in 10 CFR 20 are based onn a continuous lifetime
a¥Xposure, and exposures to concentrations of radloactlve
materials slightly In excess of Part 20 limits for a short
peried doas not represent an lmmediate hazard.

b, After the preliminary survey study, the Commipsion
inltlated inspectlona of the milla in late 1957 to determine
their status of compliance with 10 CFR Part 20, Iniflal
inspectlona of all the mills were completad in eardy 1959,

-2 -
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Briefly, the imitial inspections revealed that in general the
mills had not made adeguate surveys of radiaticn levels and
concentrations of radicactive materlisl in alr and llguild
effluents $o demonstrate thelr status of complliance with Part 20,
Notices of alleged violatlions were sent to the millas requiring
them to Inmdicate corrective measurea that would be taken to
Initiate surveys and correct items of noncompliance, The mllls
Indicated in thelr replies o the notloes that corrective aoction
would bs talten.

5« The Commisslon recognized at thls tlme Ghat major
deterrents to & mill compliance program was the lack of technlcal
talent ameng mlll perscnnel who would be qualified to condict
a radiologleal survey program, ahd the lack of standardized
analytical techniques for making meaningful measuaremente of the
pexmisslible conoentrations of radlcactlve material specified iIn
Part 20, Accordingly, the Commisslon took action to Inform and
agalst the mill operators in the technlcal fields of compllance,
The Divislon of Raw Materials, in 1957, inltiated a study of the
ABC's Montlcello Mill o develop asurvey procedures and conbtrol
‘measures which would asslst the mills in acileving compliance
wilth the regulations, The AEC!s Winchester Laboratory alao
initlated studles on analytical procedurag for determining con-
gentrationa of rpadicactive materlals in effluentie end to develop
procedures for exbracting the radium from the ore procasassa. In
October 1958, a meeting was held in the Grand Junction Operatlons
Off'ice between representatives of the AEC, the U,.S, Puresu of
Mines, U,3, Department of Labor, U,S, Publle Health Servies, and
Fubllic Health or Industrial) Safeby representatives from elght
westerm atates in which mills are locabed, and officlals repre-
senting more than twenty of the mills, The purpcse of thie
meeting was to discuss and explaln the provisions of Part 20 of

-3 -
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the Commission's regulations, %o review the lieensing end inspeo-
tion procedures of the Commipmion, and ¢o indicate to the mill
operators the cooperative effortes of the varlous Federal and
State agenclea, To provide further guldsnee, a2 meeting was held
by the Divislon of Raw Materials with the mill operatore in
grand Junction in April 1959, to discuss ezperience in the ARC-
ownad Monticello M1ll and the studles on assay procedures whioch
were conducted by the Winchester Laboratory,

6. Follow-up inspectione of the mills wera atarbted in
January of this year to determine the adeguacy of the correctlve
actlone as a result of the first inspection and the present state
of compliance of the mills. Follow-up Inspectlions of the mills
have revealed that, with a few axceptions, the mills have not
exerted sufficlent «ffort to comply with the regulationa, While
the mllls that were lssued the notices of alleged vioclatlicn as
a result of the first inspectlon have made some radistion surveys,
most of them have not made comprehensive and thorcugh evaluations
of the concentrabtions of radloactive maferial in alr to whlch
employees are baing exposed, and in effluenta to the environment
as requlred by tha regulationa., It has been determined by these
preliminary surveys made by the mlllsg, although incomplete as
stated above, that in some areas concentrations of radilosctive
material in dust to which employees are exposed exceed Part 20
limlta. In some ocasesd, conoentrations of radloactlive material
being discherged into rivers or streams also exceed Part 20 1limlts,
Ordexrs have racently been issued to five mills requiring them
to outline 1n cdetalil by July 1, 1959, the msasures which they will
take to achleve compllance with 10 CFR 20, Answers have been
recelved in which the millsz heve outlilned thelir programs of

corractive measures. These angWers are belng evaluated by the

T
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ptaff., Preliminary review lndicates that the answers are
satisfactory., However, the replies are belng thoroughly evaluated
to determine adequacy with regard to proposed procedures and
equipment changes., The time schedules specified by the mlllis for
corrections vange from Cotober 1959, through December 1950.

If we accept the programs cutlined by the mills in thelr
answers, we should follow up with inspections this fell. If
these inspections show lack of satisfactory progress in meeting
the schedules of compliance, we will then have to conslder orders
to show cause why the llicenses should not be suspended.

T. With roegard to the other mills, several folloW-up
inspections have been made, Same inepectlon reports sre now 1in
preparation and those that bave been oompleted are belng reviewed
to determine appropriate enforcement action, As appropriate,
orders or notices of violatlon ﬂili be 1igzued to those mills
that are not in compllance with the Commisslon®s vegulationa,

8, The Durange mill operated by the Vanadium Corporation
of fAmerlca was oited in the Commlasion?s order for sxpoalng
employees o concentration of radioactlve meterial in the air In
excess of Part 20 1limits, and for relegsing ccncentratione of
radicactlive material Into the Animas River in exuaés of Part 20
limits, The dlscharge of radlcaotlve waste into the Anlmas River
by this mill was the subject of a conference held on June 24, 1559,
by the U,3, Publle Health Serviocs, The oconference was based on
a study of the Animgs River whiloh had besn mads by the U,S5, Fublils
Health Service during the summer of 1958 at the requeet of tho
atates of New Mexico and Colorado under the Federal Water
Pollution Control Act, The study indlcated that concentratione
of radium in ths Animas River below the Durango mill wers in
axcess of the permissible ooncentraticne for drinkirg 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 permipsidle limits,

The Comission was invited to attend the confersnce and attached
as Appendix "B" 1l& a copy of & statement which was glven at

‘the conference by a Commission representative, A representative
from the Durango mlll indleated at the confersnce that corrective
action has been taken and further action lz planned to drastilcally
reduce the concentrations of radium being dimocharged from the
mill into the Animas River. The conferees (U.S, P.H,3, and States
of Colorado and New Mexioco) concludad that the lloenses is

taking appropriate action., They also coneluded that 1% 1s
reasonable to expect the Durange mill to correst the situation
within the next ¥ months, After 4 montha, the conferess are

to re-evaluate the sltuation on the basis of actlicon Gaken by

the Durango mill,

9, In summary,. potentlal health hazards may be involved

in uranium mlll coperatlons in tWwo reapects:
a, Conoentrations of radioactive material 1n the
dust which employees may breathe may be in exceess of
the limits of 10 CFR 20.
b. Concentrations of radioactive material in the

relatively large volume of liguid mill effluents which

may be diacharged into streame may exoeed the limlts

of 10 CFR 20.
Surveys have shown Ghat the nabture of the potential hazard 1s
che of chronic long-term exposure rathar than an acubte problem
requiring preclpitous compliance sotion. Becguse of the necessibty
for modification of the eguipment and facilities, several months
may be required for the milla to in all cases attain compllance
with Part 20, However, it 1s necessary that AEC compliance
acticns in the form of orders and follow-up inspections result
In a posltlve program to atteln compllance with Commiasion regu-
lations., Inspection and enforcement aotion will be vigorously
pursued unfll compliance 1s abtailned,

The Divislons of Biology and Medlolne, Reactor Development,

and Raw Materials have concurred in this repork.
=0 =
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Hated Capaefty e
Location First Contract First Ua0a Delivered Present Contract ° Tong of Ore Escimated Cost
Sompany of Mill Signed o Termina tes Fer Day of Mill
1. Ansconda Company Oranes, N, Mex. Dec, 27, 1951 Sept. 1953 Mar, 31, 1962 2,500 $19,358,$
2. Climax Uranium Company Grand Junetiom, Colo. July 10, 1950 June 1951 July 31, 196D a3 3,088,
3. Davn Mining Company Ford, Wagh, Ang, 8, 1956 Sept, 1957 Mar, 31, 1962 400 3,100,000
4., Susquehanna Westers Ine, Riverton, Wyo, Dec, 4, 1957 Jan. 1958 Nov. 30, 1963 500 3,500,000
5. Government-swnea Monticello, Utah Jan, 1950 350 5,000,000
6. Cunnizon Mining Company Ounnism, Colo, Nov, 15, 1956 Feb, 1956 Mar, 31, 1962 200 2,025,000
7. FEomestakeNew Mexico Partners Cranta, N, Mex. Dew, 20, 1956 Apr, 1958 Mar, 31, 1962 750 5,325,080
8. Homestake-Sapin Partnera Grenta; K. Mex, Apy, 23, 1957 Sept. 1958 Jume 30, 1963 1,500 9,000,000
9, Kermag Nuclear Fuels, Corp. Cranta, N, Mex, Ma¥y 3, 1957 Dea, 1958 Dec, 31, 1966 . 3,300 16,000,0C0
18, EKerrnMceGee 0i]l Thdustries Shiprock, N, Mex, hog, 17, 1953 Jan, 1958 Det, 31, 1959 and 3,161,000
ii, Takeview Mining Company Lakeview, Ore, Nov, 18, 1957 - . Nov, 30, 1963 210 2,600,000
12, Lucky Mc Uranium Corp. Fremont County, Wys, Nov, 14, 1956 Mar, 1958 Mar, 31, 1962 750 6,500,030
‘13, Mines Development, Inc. Edgemont, 5. Duk. Apr. 28, 1955 Aug, 1956 Mar, 31, 1962 400 1,500,000
N4, Phillips Petroleum Company Grants, N, Mex, Sept, 17, 1957 Ang, 1958 Dac, 31, 1966 1,725 9,500,000
15, Rare Metals Corp. of America Taba City, Arie, July 15, 1935 July 1956 Mar. 31, 1962 300 3,600,000
16, Texds-2in¢ Hinerdls-Corp. Mexican Eat, Utah July 17, 1856 Nov, 1957 Dec, 31, 1966 1,000 7,000,000
17, Trace Elements Company Maybell, Colo. Aug. 10, 195% Pec. 1957 Mar, 31, 1962 00 2,208,
18. tnion Carbide Nuclear Company  Hifle, Colo, # Dct. 2, 1947 Dec. 1947 Kar, 31‘:_1_9'5'2" ;008 85500,
19, Union Carbide Muclear Company  Uravan, Colo. Apr. 13, 1949 Mar. 1950 Mar, 31, 1962 1,000 5,000,000
20. Uranjum Beduction Company Hoab, Utah Jume 1, 1958 Koy, 1956 Mar, 31, 1962 1,500 8,250,000
21. TVapadinm Corp. of America Durango, Colc. Feb, 17, 1549 Aug, 1949 Mar. 31, 1962 750 813,900
22. Vitro Urznimm Company Salt Lake City, Utah Oct. 2%, 1951 Oct, 1951 Mar, 31, 1962 600 5,500,000
gi Weatern Nuelaar Corp. Split Rock, Wyo. Ang. 10, 19%6 Ang. 1957 Har, 31, 1962 400 3,600 000
« TFad, ¥ FilXis Partrers Fremonot ﬂﬂlmw . Apr. 10, Y Dec. 20
25. Globe cu?“ Hatrena County, m May 13,’19?39 Dec. ﬂ: }%
2 s e e . . TOTALS | 20,0555 - $130,.925,000

* Umwion Carbide Nuclear Company also buys ore at 511

ROTE:

Expept for the Govelrment-owne
uranivm ores from producers.

APPERDIX "A"

*

‘U, S, ATOMIC ENERGY COMMISSION

GRAND JINOTION OPERATIONS OFFICE
GrAND JUNCTION, COLOKADO

January 15&9

IEATATESVIIND

{(Prepared by Information Divigion, GJ00)

d mill at Ménticelld, Utah, the above mills are privatsly owned and opera
The USAFC buys the concentrate product under the terms of comtracts with e

ach

1 2
ck Bock, Colorado, and Greenriver, Utsh, as feed for the Rifle, Colorado, mill.

ted, snd all are Licesgad to buy
mill ﬂpEﬂmv

Appendix "AT
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APPENDIX "BY

UNITED STATES ATCOMIC ENERGY COMMISSION

Statemsnt to be Presented at Second Session of a Conference on
Pollution of ANIMAS RIVER, June 24, 1959, Santa Fe, N.M.
Held by U,5, Public Heslth Service Under the
Pederal Water Pollutlon Control Act

We recently recelved coples of the "Survey of Inberstake
Pollution of the Animas Rivar" prepared by the Publlc Health
Service's Division of Water Pollution Control, Although there
mgy be some specifio points in the report that are subject to
variation 1n techniecal interpretation, the study has provided
a eonsiderable amount of useful and needed 1nformatlon concerning
the pature and extent of discharges of radiocactive effiuwent from
the Durango Mill into the Animss River,

There is no need for me at thie time Go identify the
gpecific findings and eonelusions of the Divizion of Water
Follution Control, U,S. P.H,3., glnce they are all set out in
the report which has been made avallable to those attending the
oonference, We note, however, that the report doss contain
findinga that there are concentrationg of radioactive matarlal
1n the Anlmas River zbove those ppecified as permiasible by the
NCRP and supggests g need for reductions in those concentrations,

It may be of interest to those attending thils oonference
to know that an extensive industrial wagsto survey of uranium
milling operations on the entire Colorado Plateau has heen
undertaken by the United States Public Health Service at the
request of the Atomic Energy Conmiasiom, Praliminary 1nformation
from this survey should become available within the nexd few

months,
-8 - Appendix "B"
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Begilmning about twWo years ago, the Commlssion instructed
1&g Proceas Development Laboratory at Winchester, Massachusette
to extend 4its ressarch and development aotivities for the purpose
of develeoping procedures to reduce radiologilcal hazar@a asapclated
with mill operations. Ths objectives of these studles include
reductione In oconcentrationg of radicactive materlial in effluents
released from the mills and reduotions in radiocactive dusi con-
centrationg within the mills, These studles are continuing.

The Information developad to date in Fhis program at our
Winchester Laboratory has been made avallable to sach of the ore
procecasing mills, to the United States Public Health Service, and
to & number of other Intereated organlzations. The reports have
been printed and made available for publle distrlbution through
the 0ffice of Technical Services, U,3, Department of Commerecs.
These reports include the following:

(a) WIN-101, December 15, 1953, "Interim Report

on Lnvestigatlon into the Problem of Radloaotlve

Pollutlon of Yranium Mill Effluenta.”

(b) WIN-111, april) 1, 1958, "Second Intexim Report
cn the Problem of Radicactive Pollution of Uranlum Kill

Effluenta,"

{c) WIN-113, December 30, 1558, "Radium Balance
in the Monticallo Acid RIP Uranlum M111,"

{d) WIN-114, December 15, 1358, "Survey and Prevention

Teohniquea for the Contrel of Radioactivity Hazards ab

the Monticello Uranium Mill,"

Additicnal reports wlll be published in the near future.

Among the prineipal ltems reported to date are improved
procedures for determining concentrations of radloaotive maberilals
present In diacharped wastes; procedures for purlfying waste
liquors to remove radicactive materlals contained therein; and
data as to bthe extent to which radloactive materials in undissolvad
tallings are dlssolved 1n water through natural weatherlng, During

the next several months we expect to receive the final report on
these atudiea,
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It is belleved that the informatlion contalned in the
Public Health survey of "Pollubion of the Animag River" and the
data coming out of the Winchester Laboratory, together with
othar avallable informatlon, will sugegeat means for alleviating
the problems under conslderatlon by thils conference which are
presented by operaticn of the Durange uranlum mill,

On May 22, 1959, in accordance with procedures established
by the Atomic Energy Act of 1958, as amended, and the Commisslon's
regulations, the Commission issued an oxder to the Vanadlum
Corporatlon of Amerleca, operators of the Durangeo uranium .
concentrating and refining mill. The order cibes the company
for alleged viclation of Commlssion regulatlons and orders the
company to submlt to the Commission on or before July 1, 1959 a
full and complete sbatement of the measures which the ocmpany
proposes Lo take In order o ashiesve full compllance with the
Comlizsion's regulations,

The alleged violations include principally (1) exposure of
employees to dusts containing concentrations of airborne
radiocactive material in excess of limits specified in Fart 20 of
the Commission's regulatlons (Standarda for Protection Against
Radlation); and (2) release of radioactive material in the
Animas River in concentrations In exocese of those established
In the Commlsslon'g regulations, Upon recalpt of the reply by
the Vanadium Corporation and in light of informatlon developed
at¥ this conference and studies conducted by the U,5, Public Hezalth
Service and the Atomlo Energy Commission, the AEC wili, in
accordance with its established procedurecs, take whatever asbepe
&re necessary to azsure that the operations of the Durango Mill
will be canducted in compliance with the Commisaion's regulations
and wiil not endanger the public heglth and safety.

In the conduct of our further proceedings under our Act and
regulations, we are anxious %o keep in touch with the agencles

represented at thla conference, and to continue our cooperatlve

inquiries, - 10 = Appendix "B
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JUNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. B-lll FOR IMMEDIATE RELEASE
Tel. HAzelwoed 7-7831 (Wednesday, July B, 1959)
Ext. 3446

NOTE TO EDITORS AND CORRESPONDENTS

The following was dictated to the wire services at
6:15 p.m. on Tueaday, July 7, 1959;

STATEMENT BY THE ATOMIC ERERGY COMMISSION

No radiocactivity was present in a steel drum found last
Saturday on a beach at Battle Rock State Parxk, Oregon, warked in
a manner Indicating it contained radiocactive waste materials.

Examination of the drum and its contents - apparently
a quantity of water and oll - at the Coomission's Hanford Works,
Richland, Washington showed no radioactivity. There were no
identifying marks on the barrel such as are required in the waste
disposal operatione of Commission contractors and licensees. A
number of other dissimilaritles were evident:

(1) The drum was painted with white enamel, whereas
the drums commonly used in waaste 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
ginking as i8 required in waste disposal operations.

{3) The markings on the drum were not those customarily
used in waste disposal acctivities.

-~ 30 -
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DATE: .

INDEX: materialspl?

TO: Gemeral Hangger
FROM: John 4. MocGons

sUMMARY: Memo ia with re to the withholding of information from the publie and

the United Hetionz on the subgject of Radlcactive Fallout, Mr, MoSone is
requesting that a study e nade on this subject by the Div, of Inapaction
and suimitted to him by the lat of April, Alsc Mr, McCome would like a
raport concarning the activities and the responzibilities of the AEC
Inspection Divlaton, Quite Independently of the ahowe study, he would like
& report at the some time concerning policies, regulations and procedures
within the AEG for the licensing amd handling of radloective msterials,

FILED:
inpExeEn: MHLS-3Radiation

REMARKS: date of memo; 3-27-59

THIS PAGE OnpY U. 8. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

* Ve B GOYERNMENT PFRINTIHNG SFFICE 1951 + S80407
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UNCLASSIFTED , AFC_T30/27
. Feb 17, 19 copy No. 94

ATOMIC ENERGY COMMISSION

WASTE DISPOSAL HEARINGS

Hote by the Secretary

The General Manager has reguested that the attached
nmemoranduin from the Director of Licensing and Regulation
he cirevlated for the information of the Commlssion.

W. B. McCoold

Szerebary
. DISTRIBUTION COFY RO,
Seeretary 1
Commissioners 2 -6
general Manager g
Deputy Gen. Mgr,
Aast, CQen. Mgr., 5
Asat. Oen, Mgr. REID 10
Aast, Gen, Mgr. Adm. 11
General Counsel 12-15
Blology & Medlcine 16
Congr. Relatlons 1g
Isctope Development 15~19
Information 20=21
Inspection ee
Licansing & Regulatlicn 23-24
Operations Analysis 25
Production 26-27
Reactor Development 28-30
Secretariat 31-36
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UNITED STATES
ATOMIC ENERGY COMMISSTON
WASEINGTON 25, D. C.
MEMORANDUM " February 3, 1959
T : A, R. Luedecke

General Manager

FROM t H, L. Price, Plrector
Division of Licensing and Regulation

SUBJECT: WASTE DISPDSﬁE-HEﬁHIHEE

During my testimony tndai in the Waate Disposal Hearings
Mr, Helifleld wanted to know if the Commigeion eonaidered the
Divigion of Licensing and Regplation to be & agparate and
independent diviliaion., I tocld him yes - that this diviaion hasa
no promotional or operating fynetions, He ssked the number of
pedple in my divisgion, the nmumber of iInspectors in the Plvision
of Inapectisn, the reletlionship between the two dlvisiona and
how enforcement 1z handled,

He brought up the auh:e¢£ of the Plgqua reactor and the
several years that elapeed before the Commisalon dealt with
the site gquestion, 7T said that, ln the future, the Commlasion
would require preliminary aive data along with the inltizal
proposal in cases involving government participation like the
Plqua projeot which ia owned hy the government,

He aalked mo to explain the sdministrative procedures for
review of llcenszed oasesn, incjuding the hearing procedures, and
wanted to know why we couldn't have comparable public proceedings
for the cases like Piqua that. are not subjeet to licenalng. I
told him there were many 4lfficulfies in working ocut 2 licensing
procedure for the second round cases bhut that we recognize the
dasirability of publio proeeedings on these c¢ases snd that I
hﬁlieved we would work out sowe parallel public procedures for
those cafes.

During testimony of Dr, David Price of Publlic Health Service,
there was consldereble diascusslon of the role of Publie Heslth
Service and the statea. Mr. Hellfleldobaerved that for the long
range scme of AEC's responsibllity might be tranaferred to PHS.

Also, he expressed the view that the atafes should develop
effective programs for health and safety and that conalderation
ahould be given %o denial of llcenses ln states which dontt
have effective programs.

Hr. Klassen, of the Illinclas Stabe Health Department,
gxplalned the cperatlons of the State of Illinoia with respect
to atomle energy inatallations,” both contractor gnd licensee,
and complimented the Atomle Enerzy Commiasion for cooperating
with the state. He seemed to be exceptlonally knowledgeable
ahout atomice energy mattera ln hls state, He made a stabement
to the effact that it l1la lmportant t¢ aveld puttling this new
atomlc energy industry on the brink of belng economlcally
purified out of existence,




PATE: . .

INDEX: MATERIALS-12-aste Processing & Disposal

T:

FROM:

SUMMARY: AREC 180/10 MATTONAL ACADEMY OF SGISNGE GOMMITTEE REPORT 0¥ OCEAMOGRAFY
The National Academy of Sciences-Wational Reasarch Councll-
Committee an Oceancgraphy will relesas to the prass on Feb.
12,1959 the resilts of their study of national problems in
oceanography, The report affects AEC. One of the committee's
recommandations is that the responsibility for regulation of
diaposal of radloacztive wastes should be saparats from the
raspo~bility of the Public Health Service or the Coaat and
Geodatic Survey.

FILED:

iNDEXER: MELS-3-2=Honl toring Program

REMARKS: date of paper: 2-16-59

U. B, ATOMIC ENERGY COMMIGSION

CORRESPONDENCE REFERENCE FORM
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FROM:

BUMMARY:

FILED:

Materiale 12

AEC 180/9 - OCEANOGRAPHY RESEARCH FROGREM
Recent developmsnta have pointe2 a nesd for an expanded
ressarch program in oceanograrhy and marine biclogy]l It
is nscessayry to determine what offects radicactive materials
ars being Introduced Intoc ovmsn waters, which include fallout,
wmats dlaposal & cperatlon of nuclsar powsred naval vasaesal,
te datermine vhat eff'ect puch introdnetion into ocean water
can and will! havo on man,

MRS 3-2 Monltoring Frogram
date of paper: 1)-26.58

L. & ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

L 1
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UNCIASS IFTED AEC 180/8 29

. October &, 1958

ATOMIC ENERGY COMMISS ION

RADIOACTIVE MATERIALS MANAGEMENT DEVELOPMENT FROGRAM

Note by the Secretary

1. At the Informal NMeeting of the Comnlsslon on September
26, 1958, the Commlission requested a complete report of tha
Wagte Systems Development Program,

2, Attached for the information of the Commiszsion 1a a -
. report submitted by the Aoting Pirvestor, Division of Reactor
Development, in yesponse %0 the above requaat.

W, B. MeCool
Seeretary
DISTRIBUTION COPY NO,
Secrevary 1
Commisaioners 2 -6
Qeneral Manager g
Asat, Gen. Mgr.
Azst, Qen. Mzr. R&ID g
Aset., Gen, Mgr. Adm. 10
. Genersl Counsel 11 - 1%
Biology and Mediclne 15
Finance 16 - 18
Induatrial Development 19 = 20
Inspaction 21
Licensing & Regulation 22 - 23
Nuclear HMaterials Mgmt. 24
Operations Analysis 25
Production 26 - 27
Reactor Development 28 - 33
Chicago Operations 34 - 355
Hanford Operatlions 36
Idasho Operstlons 37

Lockland Alreraft Qprne. 38 - 39
New ¥York Operations

Oak Ridge Operations ﬁﬂ - 43
Pittaburgh Oprns.

Savannah River Oprns. HGHB 47

Schenectady Oprna,
Secretariat 40 = 5k
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ATOMIC ENERGY COMMISSION

RADIQACTIVE MATERIALS MANAGEMENT DEVELIOFPMENT FROGRAM
Report ¢o the Qeneral Mghager the
Acting ﬁiggefcr“ﬁf Di¥ielon of Readtor Development

THE FURECSE
1. Te advise the Commlaslon of the objectives and program
of Radleactlve Materlals Management Development,

PROGRAM CBJECTIVES

2. The primary oblectives of the Radicactive Materials

Management Program cam be classed in two categorles aa8 follows:
a. Development of practical systems {equipment

and procedures) for safe and efficlieni management

of radicactive materials, particularly the high

level fizsslon product solutions resulting from

procagging of lrradiated reactor fuels.

b. Eateblishient of rationzl technical

criteria for sefe diepersal of low=level ligquid,

80l1ld, and pasaeous radicsetive effluente from

atomlc energy cperations into the environs. This

ineludes the quantitative evaluation of atmeospherie,

hydrologic and geologle variablea or paramebers.

3. A secondary but extremely lmportant objectlve of the
develepment progrem ls to obtaln the quantitatlve deta and
knowledge needed for sstabllishing reasonable regulations and
for adminjstering the operations which bear on the environs, not
only for the federal government but alsc for state end loeal

governments,

Y. This program complements and 1s vital to the fisslon
produet utllization program in that 1t will make it possible
for fisalon producte from the chemlcal esparation plants to be
mads avallable to Fisslon products eeparation plants 1n the
safept and most uwaable form, It wlll also help solve tThe
problen of packaging for gubsequent processing of those flssilon
rroducts for which there iz no lmmedlate uae.

-1 -
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5. Development actlvities in category 2 &. have been
direoted toward findlng and develcplng chemical procedures for
concentrating and separating radloactive resgidues, toward
Tixatlon of the radiloisotopes, and glac toward determining the
feaaiblllty of storing the hlgh level materials mere pafely
and cheaply in selected geologle atructures such as salt
formatlons. At the present time efforts have been largely
confined to feasibllity studles and bench soale laboratory
inveptigations., With proper support, it la antlelpated that 1n
5 years the program would be at full scale, "hot" field
experiments on the geologle portlons and at advanced pilot stage
in the fixatlon work.

6. Developments under category 2 b. above have been such
that immediate requirements for engineering deslgn of land<based
low=level effluent disperszl ayatems can be met provided
sufflclent date are avellable on the nature of the effluents and
on the specifle environment involwved, However, wlth the
inereasing use of the anvirons, it is almost mandatory that
studies be carrled out on more intensive and extenslve baszes.
More detalled informatlon, for example, is required on the
physlcal and chemiczl Interactions between the radloactive
materlals and natural carth constltuenta, The detalled nature
of movements of ligulds through porous media must be better
defined, The behavier of radioactive materials In surface waters
mst be evaluated on a more detalled basls particularly with
respest to the ultimate fate of apecific isotopes, i.e. ultimate
fate in terms of time and spece distribution and posaible

gomneetlons to cause deleterious effects on man,
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FROGRAM
T. Development of Systems for Management., The Radlo-
actlve Materials Program involving high level fission product
reaidues 1s charted along two promising and compatible

courses: (1) long term = centurdes if necessary -~ sborage in

selected, geologlo Tormatlons suoh ga selt structures or deep,
permeable strate which wlll effectively laclate the radiosctive
hazard and (2) consentration and fixation or immobillzation

of the fiasalon produets 1n clay, glass, ceramic or other inert
material. PFeasibllity studiss (on paper) have indicated both
approasches to ba good poasibilities,

8, In the fixstion area studies are belng carried cut on
caloination, self-glnfering and lon exchange and incorporatlion
{tixation} Iinto structures such as clay, glaas, ceramics and
synthetioc feldspars. BY calolnation it 1g pogsible to overooms
interforence problems caused by the high salt concentrations
in fleslon product separationeg residues. The agueous solutions
of 88lts and fission produsts are converted to aslid oxlde
form by heatlng., Specifle fisslon products such aa cesium and
strontium might then ba leached out and marketed, or, 1f not
needed lmmedlately, incorporated in structureg such ag
montmorillonite clay, Ancther approach being looked into As
the spplication of coramle glazes to the oxlde produet to reduce
the leachabllity in order to enhanee safety in handling these
produots., By self-sintering 1t may be posslble to achleve an
inert, non-lsschable solid produet by using only the decay heat
of the Tisslon products, In these studieca fresh aqueous
residues are mixed wilth natural ecarth materlals much as olay
and limestone and allowed to ateep and fuse in 2 well insulated
tank, Recovery of cenlum, stonflum and rave carthes by
continuous eleotralytic processes and formation of synthetlc
feldspars vhich would lncorporate the ceslum and strontlium
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speclfically 18 zlso belng studied. Consideration 1s given to
speciiflc aeparation of the Jong lived fisaion producsta cesium
and atrontium from the bulk of the repreocessing residues.
These flxation atudles are being carried put at the National
Reactor Teating Station, Argonne Hetlonal Iaboratory,
Brookhaven Matlonal Laboratory, Unlverslty of Nerth Carolina,
Johns Hopkins Univeralty, Oak Rldge Natlonal Taboratory, Loa
Alamos Selentifls Laborsatory and the Masaachuaet%a Institute of
Technology. Calceination pllot plents ere being developed at
the Natlonal Reactor Testing 3tation, Argonne Natlonal
Laboratory and Brookhaven Matlonal Laboratory and a self-
sintering pilot experiment at Oak Ridge Natlonal Laboratory.
Succesatul specifia ssperations wWould maite these gources
avallsble for possible industrial utllizatlon, &nd would
alleviate the storage problem off the bulk of the residues.
Separation would not eliminate the storage problem, howaver,
bacauae removel of speciflc lsotopes can only result in
decontamination by & fector of about 10%-10%. The rematning
material is still & factor of 103105 more active than can be

safely releseed to the environa and therefore must be atored,

. With regard to geologle storage, more work has been
done on the posslble utilization of salt structures than on the
other geclogle formatlons, Btructural capabllities of halite
{salt) formations, chemlcal compatibililty of Purex and acid
aluminun nltrete type wastes with halite and formetlon
lmpurities, and calseulatlons of dlszsipation of heat generated
by fisslon products in salt cavities have been studled., During
this fiscal year a design for a "cold" fieild selt experiment 1s
to be completed and follow-up atudiea 1n the f£isld wlill be
inttlated. Site purveys of several different salt formations

for carrying on a "hot" fleld experiment will be continued,
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Development work on the other direct-storage-in<nature
approaches will be planned along lines recommendsed by special
study groups of the American Fetroleur Institute and the
Rational Academy of Scilences., Laboratory atudles on deep

wall problems such as plugging, compatlblllty of formation
materials with ¢he fisalon product reslduss, heat dissipatlon
and corroslon are planned. 3tudies in these areas, besldes
those already mentloned, are being supperted at the University
of Texas, Universlity of California, U8G5, and ORNL.

10, There are also some research snd development projects
concernad with understanding and applying fundamental laws of
nature in order tc better control radloectfive llquid and
gaseous effluents., Examples arg studles of meteorology on a
small seale, hydrodynamles of disperaion in qulescent and
turbulent waters, methanisms involved in lon exchange and
pehavior of aerosols in relation o gir and gas cleaning.
Theae projJects reprasgsent the basis for further engineering
development and sye a vital part of the Radlsactive Materlals
Manzgement program, This work 18 belng done at the National
Laboratories snd various universities inecluding Harvard, MIT,
I1iinocia, Californis snd North Caxrolina.

11l. As indleated, the current emphesls ¢a the program for
developing efficlent syatems for managing high level flsslon
productes solutlon 1s on converting fessibllity asnd lsboratory
studlss to pllot plant smeale - engineering studies on both the
fixation and geologie mtorage approaches, In Filacal Year 1960,
we will ocontinuve f£leld studies of storage-in-nature systems,
Sintering experiments willl be continued and sehpineering develop-
ment of equipment for caleination will continue, Fleld
Investigations on “cold" salt experiments with radioactive
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tracers will be contlnued and 1t 1s expected that sufficlent
data will be developed to determine the design of & "hot"
exporiment, The glte for the latter will have been aseleated
and & hazards analysile for the proposed work completed. It 1s
expectad that laboratory compatibliity studles on deep
geologla storage will have deponstrated the limits and proven
the feaalbllity of the method, Criterla for g desirable
storage formation wlll be defined and glte surveys for fileld
work undertaleen,

12. Establlehment of Critexria for Dispersasl. The phase
of the Radloactlve Materials Management program concerned with
establishing eriteria for safe dispersal of low level Jiquid,

golid and gaseous - radiosciive effluents ls essentlal tc every

regulatory program - both Pederal and 3tate - which governs the
amount and dlstribution of radicactivity released to local and
reglonal environs. The informetlon developed s used not only
to establish safe limits for radiocactlvity releases but alaso

to svaluate the aafety of proposed operatlona at specific sites,
€.8., the Diviaion of Licensging 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 radicactive materials are evolved and dlacharged
in all possible physical forms, l.e., ligquld, golld and gaeseous,
Thus, the program must be concernad wlth safeguarding men and
hir resources from direct and indirect effects of the radlo-
actlvity via alr, water, goll and food routes of transmlasion,
Each individual radicactivity release must be c¢onsildered unigue
becanee of differences in the recaiving mazs of air, water or
Boil. (As examples, the meteorological diffusibility at the
FRTS differs markedly from that at the Shippingport resotor, as
do the gaseous effjuents; the atream dilutlon capabllities of
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the Animas River in Hew Mexieo differ from those of the Mohawk
River in New York - so do the wastes).

13, Thie flscal year studles onh the fate of spesific
streams below KAPL, EWR and SRP operatlons will be continued,
Similar studies, not. direcotly related to operating lnstallations,
are being done in Illinols and in Massachusetts., A survey of
effluents from uwranlum milling operations on the Colorado
Plateau and thelr impact on the envirohns is belng made. The
fate of radloactivity and 1ts posalble effects in tldal
eatuaries In conhectlon wlth the nuelear ship program is being
studied 1n New York Harbor. An increasing utilization of our
hydrogeclogleal environs for radioactivity relsases is beilng
practiced and/or proposed for 8ll nuclear facilities. In this
connectlon, detalled geolegic and hydrologic data are to be
obtalned on salected areas of the couniry vhere conatruction
of nuclear faellltles 1s likely to be concentrated.

Meteorologlc studles of atmospherie dirfusion will be continued.
These studies are belng carrded out through contract with the
UsGS, U. 3., Weather Bureau, U, S, Public Health Service,

Hervard Undveralty, Nerthwestern University and the Johna
Hopkina Undveraity.

Al, In the next few years, it 1s anticipated that the stomle
energy lnduatry will expand -~ new procgsses and new operations in
inereasing numbers will malte new and inereased demands cn ¢he
environs. RFuturs environmentel studlez wlll depend to a degree
on the regulis of present work, Quantitative data on the fage
of radioieotopes released from existing sites now under study
will be avallable to englneer systems for similar future
operatlions, Regardlng site pelectlion, it is propogfed to
inerease the program sffort on the evaluation of proposed
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reactor sltes prior to conebructlon., Reconnaleaance atudies,
topographic, geclogls and hydrologlic wmapplng, scoll studies,
etic., vould be utllized to evaluate sltes and problems of
radicactivity releases before the facility is placed in

cperation,

15. One area where inf'ormatlon 1s sorely lacking 1la in
occeanography, The prinelpal resscn for the lack of Information
1s the lack of money to support expensive oceanographlc atudies,
At tha present time the AEC through 1its contraoctors WAPD, ENL,
UCRL and General) Atomles lg Aisgposing of packaged contaminated
treah a2t several sea disposal locatilons, The only avallable

commercial meens of waste disposal is sea dlaposal. Except for

ahort reconnalsaance surveys of AEC dieposal sites last year,
which 1n the minds of some state agencies were not conclusive,
there are no quantitative data to deflnltely establlsh the
salfety of thege operatliona. Even though the oceans sre neot
ccnsidered for disposing of mors than contamingted trash from
fesboard installations, {and they are the recslving bodieg of
surface atreams which reeceive vadioactivity), 1t is

deslirable to conduet & sufflcient number of o¢eanographic
ptudles, both physleal and blological, in order to as¢ertain the
limitatlons of aca dlaposal from the health and safety polnt of
view, B8lnce sez dlpposal undoubtedly willl appear to be an
attractive method o a nunber of forelgn ococuntries, partlculariy
those wlth limited land area and high populatlon density, 1t 1s
lmportant to accumulate thils type of oceanographlc informaticn,
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Office. Memorandis® " ONITED STATES GOVERNMENT
To , Prank K. Pittman, Acting Director DATR; Septestber 29, 1958

Division of Reactor Develupment
peoM : W B, MeCdol, Secratary

suBjRcT: WABTE SYSTEMS DEVELOPMEMT PROGRAM
SYMBOL: SEGY:RDG

4

1. At the Informal Meating of the Commlssion on Septexber 26, 1948
the Division request of $4.5 miliion for tha Waste Systems Developmant Program
was tentatively approved, gubject to ravificarion when a quoruvm is svailabla,
You will recaell that you xtaced a completa raport of this program would be

available for review Ly the Commission at the next scheduled masting oa Tussday,
September 30.

2, This will confirna that the General Manager has directed that you
take che actipn necasaary to furnish this repore, A copy of your report and
other pertinent corraspondencs should be provided the Gffice of the Secratary,

cet Ganarsl Manager
Asat, Gan. Mgr. for Adninistrarion
Asat. Gen, Mgr. for R&ID
Genaral Counsel
D. C. Office
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Informal l#e, 5. Waata Systems Development Program
| O=26-58

}pﬂ’

Mr. Pittmen reviewed the budget Fer the waste systems

davelopment program and poeinted out that the recommended
reduction in this program would delay the development of adequate
packaging of liquid waste whileh, in furn, would poatpone the
tim when practical ugep might boe found for waste products. In
addition, aﬂreduction in the preogram would retard the economis
dlspoaal of low-leval wastes and requires thet all fisslon
productas be separated at production sltes, thus adding to plant
He alpo stated that there would be serious delay in

the geological and meteorologlcal surveys now belng conducted

on plant splllage effects for fubure plte evaluations, and that

acate,

-' all of the program projects eventually would be more costly

if lmpaired by a lack of funds at the present time. M¢. Pibttman

further sald that studies under the waste systems development
progran are beling conducted by approximately fifteen companies
throughout the country and that no portiocn of the $4.5 million
requested would be spent on disposing of wastes in the ocean.
Ondy unrecoverable waste 1e disposed of in thias mannen,

In response te Mr, Libhy's gquestion concerning industrial
interest, Mr. Pittman said the results of gtudles of packaglng
Me, Libby
asited 1f any Inveatment companiea had expressed an interest in
buying atomlc wastes on a "futures" bagis, and Mr, Pittman asaid

wagte products should increase industrial interest,

there had been no evidence of this, After further digeusslon

the Commissioners informally approved $4.5 million for this

program, subjeet to ratification when a quorum 1z avallable,

'm-—_m-_
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ATOMIC ENERGY COMMISSION

STUDLES OF WﬂETE_DIBPﬂSﬂL_AHD_RADIOAGTI?ITY IN

Note by the Seoretary

The General Manager has requested that the attached
interchange of memoranda wlth the Director of Raw Materlials be
. ciroulated for the information of the Commission.

W. B. HMeCool

Secretary
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URCLASSIFT .
UNITED STATES
ATOMIC ENERGY CCOMMISSION
WASHTNGTCON 25, D. C.
MEMORANTUM July 15, 1958
O : R. W. Cook

Deputy (eneral Menager
FROM

Jesae €. Johnaon, Dlirecton
Division of Raw Materlals

SUBJECT: 3TUDIES OF WASTE DISPOSAL AND RADIOACTIVITY IN THE
URANIUM ORE PROCESSING PLANTS '

SYMBOL : EM:JCJ

Singe the Divialon of Licensing and Hegulatlon estzblished
satandaprds of radlatlion tolerances for uranium miils, there has
developed to an increasing degree spprehenslion and confusion
over what should be done, who should do 1¢, and what serioua
problems, 1f any, exlst.

Milling companies are anxious to comply with the regulations
but do not have qualified personnel to determline whether opera-
tione meet aateblished standarda, For the moat part, they do not
underatand the units of measurement used in the regulations or-
Imow how to make the radiation analyses. Although there may be
private firmms qualified fo survey the mllls and determine the
radlatien levels, there are none who have been engaged in thia
particular field and there ars no eatablished survey procedures
and, consequently, no basis for estimating the cost of such
surveysa.

A major source of concern and confuslon results from the
number of Govermment and Qovernment-gponsored groups making or
planning to make various typee of preliminary investigetions of
radlologleal hazarda In uranium mllle, effluente of mill and
straam and underground water pollution., Uniless these sotivities
are coordinated and gilven central direction, there is grave
danger of a serlous public relations problem with widespread
publiclty based upon rumor and partial information.,

Among tho Govermmert groups involved or interested in
mill surveys are the AEC, VU.5. Publle Hezlth Service, Bureau of
Mines, Department of Labor, and State hesith and water resources
depariments,

AEC groups which have made, or participated in preliminary
gurveys inciude the Divielons of Inspection, Licenialng and
Regulation, Blology and Medicine {including the New York
Operationa Qffice's Heslth and Safety Laboratory), Reactor
Development and Raw Materlals, In addlitlon, the Dlvision of
Reactor Development has a contract for fleld work wilth Johna
Hopkineg Unlverelty asnd a contract with the Public Health Service
covering studies on waste problemsa. Under this latter contract

-l-lﬁ-l-
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Reactor Development proposes to finance Fublie Health studies
of water polliutlon by the mills and alao an snglneering atudy
of mill processes, )

It 48 the oplnlion of the Division of LRaw Materlala that
AEC actlvities relating to mill surveys and inspections should
be lmmedlately coordinated and all work placed under the dlrectlon
of a aingle divisicon, The division responsible for the program
could, of course, asaign various activities to other divigions.

Dther federal and state agencles alszo have responsibilitien
and interests For health and safety in connectlon with milling
operatlons and for the prevention of stream peollution, It will
be necessary for AEC to cooperate with these other agencles and
to provide aasistance, 1f neceasary. It 1s our understanding
that the Public Health Service has the responsiblllty for pre-
ventlon of polluticn of streama crosslng state boupdarles. If
this 1s true, stresm polluticn studies undertalken by Public
Health Sexrvice should be finenced by that Agency and not by
AEC, as has been proposed,

The Divlision of Raw Materiais which mdministers the AEC
uranium miiling contracts and has the responsibllity for uranium
precurement, should participzte in planning the mill survey
progrem and should have advance informstion on the arrival of
field survey paréles. Our Gramd Junction Office will be prepared
to make arrangements for access to mills and aszlst the survey
parties in every way.

In addition, the Dlvision of Raw Materlals ls now under-
talkdng a comprehensive survey of the AEC-owned mill at
Monticelle, Iitah, which 18 operated on a fee basis by Natlonal
Iead Company. In thls survey we have arranged for the asslstance
of the Dlvlsion of Blology snd Mediclne and other dlvisions.
The Dlvislon of Raw Materlals and its contrsctors have, to a
large extent, been responaible for the development of milling
processes now belng used, and already has the Winchester
Laboratory working on methods for eliminating or reducing
radiation end waaste disposal problems, The ocorrectlion of these
problems, 1f they exist, could have an important effect upon
the coat of miliing.

I strongly recommend thet the Genersl Manasger's Office
imnediately amalgn €tc one division the responglbllity of
developing and directing & program for studylng radlation zsnd
waste disposal at uranium ore processing plants. Other
interested dlvisicons should particlpate ln planning and in
carrying cut such & program,
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UNITED STATEY

ATCMIC ENERGY COMMISSIOHN
WASHINGTON 25, D, C,
MEMORAWDUM July 30, 19588
TO + Jesse C, Johneon, Director
Myiaion of Raw Materilals

FRCM : R. E. Hollingsworth, Assiatant General

Manager for Adminlstration

SUBJECT: STUDIES OF WASTE DISPOSAL AND RADICACTIVITY IN THE
URANIUM ORE PROCESSING PLANTS

Reference iz made to your memdrandum dated July 15,
1958 and our meeting of July 18, 1558,

I am advialng all Divislons snd Offices by copy of this
memorandum tlat atudies and surveys havlng as their cbJectlive
the gathering of informatlon or development of data, bearing
upon the health and safety problems of the uranium mllling
industry, shall be st your direction and under your control.

It 13 of primery ilmportance that such activities be
kept separate from, but careiuily ceordinated wlth, the
Commission's regulatory program. The Division of Licensing
and Regulatlon and the Division of Inspection 1n perforuing
thelr respective regulatory functicons would beneflit by any
such informatiocn or data provided., It 1s particularly
important that suwuch data be conaldered in the preparation or
revision of AEC regulationa.

It 18 requested that you secure the concurrence of these
two regulatory divisions Lefore approving the initiation of
any atudy or survey whlch reguires contact wlth the llcensees.
S8ince any health and safety information which affects the
regulatory program and which may benefit uranium millers at
Govermmernt expense should be available to other aimilar
licenaees (such as thorium producera), the transmittal of
guch information to licensees muat have the prlor review and
concurrence of the Divislon of Licensing and Regulation. In
this regaird, no advice or recommendatlons should he made to
the licensees during or as a result of such studles or surveys
except with approval of these two regulatory divislons,
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TO : Jesse G, Johnson, Director DATE: wou-duky 30, 1955

Division of Raw Mate ?;u,
oM : R. E. Hnllingnrnr&: paiFtdnt G:nara.l

Manager for Administrati

supjecr: STUDIES OF WASTE DISPOSAL AND RADIOACTIVITY
IN THE URANIUM ORE PROCESSING PLANTS

Reference is made to your memorandomn dated July 15,
1958 and our meeting of July i8, I1958.

1 am advising all Divisions and Oifices by copy of this
memorandum that studiesa and surveys having as their
objective the gathering of information or development of
dota, bearing uwpoo the health and safaty problems of the
aranium milling indostry, shall be at your direction and
under your control.

E is of primary importance that such activities be kept
separate from, but carefully coordinated with, the
Commigsion's regulatory program. The Division of
Licensing and Regulatioh and the Division of Inspection
in performing their respective regulatory functions would
bensfit by any such information or data provided. I ie
particularly important that soch data be considared in
the preparation oy revislon of AEC regulations,

It is requested that you secure the concurrence of these
two regulatory divisions before smpproving the initiation

of any study or vurvey which regquires contact with the licen-
sees, Since any health and safety information which affects
the regulatory program and which may benefit uranium
millers at Goverament expense should be avallable to

other pimilar licensees (such ap thoriom producers), the
tranemittal of such information to licensess 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 aa a result of such studies or surveys except with
approval of these two regulatory divisions.

£C: Heads of Divisione and Offices
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