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A

TRACT

This annotated bibliography contains 698 references
to unclassified reports. References included cover
information on currvent and proposed radioactive
waste processing and disposal practices for
solutions from radiochemical processing plants

and laboratories, decontamination of surfaces, air
cleaning, and other related subjects. Author,
corporate author, subject, and report number

indexes are included.




INTRODUCTION

One of the major problems resuiting from the development of nuclear energy is the dis-
posal of large volumes of radioactive wastes The future of nuclear power development
may depend upon how effectively this problem can be solved both from the standpoint of
economics and of hazard elimination. The original method of storing wastes in large
tanks is still being used but is considered only an interim measure. Ultimate disposal
methods now being studied show considerable promise. These include deposition into salt
domes and deep wells, [ixation in unleachable ceramics for ocean or land burial, and
self-sintering in unpermeable surface pits. This bibliography brings together under one
cover references on all the major aspects of waste disposal and related fields.

The references include selected unclassified reports {rom the Unitec States Atomic
Energy Commission and its contractors, from contractors of the United States Depart-
ment of Defense, and from atomic installations of Canada and Great Britain. The reports
are arranged by the subjects listed in the contents. Reports within each subject are
grouped by issuing site and arranged alphanumerically by report number. Author,
corporate auther, subject, and report number indexes follow the list of references.

USAEC reports are available from Office of Technical Services, U. §. Department of
Commerce, Washington 25, D. C. Prices are indicated in the report number index. A
full-size printed copv is available for the reports that have a single price listed. Other
USAEC reports are available as photostat (ph) or microfilm (mf) copies. For reports
for which no price is given, aprice quotation can be obtained irom the Office of Technical
Services. The symbol (GPO) shows that a full-size printed copy can be purchased from
the Superintendent of Documents, U. S. Government Printing Orfice, Washington 25, D. C.
Reports should be ordered by title, author, and report number. Foreign purchasers
other than those in Canada and Mexico, should include, in addition to the price, an
amount for postage according to the scale that four pages approximate an ounce. It ig
the purchaser’s responsibility to compute the necessary postage since rates vary for
different countries.

Microcopies of USAEC reports may be purchased from the following organizations

Microcard Foundation Readex Microprint Corporation
P O. Box 2145 115 University Place
Madison 5, Wisconsin New York 3, New York

Unclassified USAEC reports may also be reviewed in the USAEC domestic and foreign
libraries listed at the end of this introduction.

The availability of non-AEC reports varies according to the type. Requests for United
States Department of Defense reports should be directed to the issuing installation.
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British reports may be available from the British Information Services, 30 Rockefeller
Plaza, New York, New York, or Her Majesty's Stationery Office, Stamford Btreet,
London. Canadian reports may be available from the Scientific Document Office, Atomic
Energy of Canada Limited, Chalk River, Ontario.

USAEC DEPOSITORY LIBRARIES

The libraries listed below maintain collections of unclassified U. 5. Atomic Energy Com-
mission reports for reference use by the general public. These depository collections
are conveniently organized, and staflf members of the libraries will assist requesters in
the use of the collections. All the libraries have facilities for making photocopies of re-
ports that are not more conveniently avallable in printed form from the Office of Techni-
cal Services. Canadlan reports in the AECL series and currently issued British reports
in the AERE and IG series are also avallable at the Libraries listed below., More com-
plete sets of oider British reports are avallable at those libraries identified with an

asterisk (*).

ALABAMA
Auburn, Alabama Polytechnic Institute Library
Birmingham, Birmingham Public Library
ARIZONA
Tucson, University of Arizona Library
ARKANSAS
Fayettevilie, University of Arkansas Library
CALIFORNIA
*Berkeley, University of California General Library
Lo# Angeler University of California Library
Menlo Park, Stanford Research Institute
San Diego, San Diego Public Library
COLORADO
Denver, Denver Public Library
CONNECTICUT
New Haven, Yale University Library
DISTRICY OF COLUMBIA
Washington, Library of Congress
FLORIDA
Coral Gables, University of Miam! Library
Gainesville, University of Florida Engineering Sciences
Library
GEORGIA
Atlanta, Georgla Institute of Technology Library
ILLINOIS
*Chicago, John Crerar Library
Chicago, University of Chicago Library
Evanston, Northwestern University Library
Urbana, University of Illinols Library
INDIANA
Indianapolis, Indianapolis Public Library
Lafayette, Purdue University Library
IOWA
Ames, lowa State College Library

KANSAS
Manhattan, Kansas State Coliege Library
KENTUCKY

Lexington, University of Kentucky Library
Louisville, University of Loulsville Library

LOUISIANA
Baton Rouge, Louisiana State University Library
New Orleans, Tulane University Library
MARYLAND
Baltimore, Johns Hopkins University Library
College Park, University of Maryland Engineering and
Physical Sciences Library
MASSACHUSETTS
Cambridge, Harvard University Library
Cambridge, Massachusetts Institute of Technology
Library

MICHIGAN
Ann Arbor, University of Michigan Library
Detroit, Detroit Public Library

MINNESOTA
Minneapolis, University of Minnesota Library

MISSOURI
Kansas City, Linda Hall Library
Rolla, The University of Missouri School of Mines and
Metallurgy Library
§t. Louts, Washington University Library

NEW JERSEY
Princeton, Princeton University Library

NEW MEXICO
Albuquerque, University of New Mexico Library

NEW YORK
Buffalo, Lockwood Memorial Library
Ithaca, Cornell University Library
New York, Atomic Industrial Forum
New York, Columbia University Library
*New York, New York Public Library
Rochester, University of Rochester Library
Schenectady, Union College Library
Troy, Rensselaer Polytechnic Institute Library
NORTH CAROLINA
Charlotte, Charlotte and Mecklenburg County Public
Library
*Dui .am, Duke University Library
Raleigh, North Carolina State College Library
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OHIO

Cincinnati, University of Cincinnati Library

Cleveland, Cleveland Public Library

Columbus, Ohiv State Unjversity Library

Toledo, University of Toledo Library

Youngstown, Youngstown University Library
OKLAHOMA

Stillwater, Oklahoma State University Library
OREGON

Corvallis, Oregon State College Librz -y

Portland, Portland Public Library
PENNSYLVANIA

Philadeiphia, University of Pennsylvani» Library

Pittsburgh, Carnegie Library of Pittsburgh

University Park, Pennsylvania State University, Pattee

Library

PUERTD RICO

Rio Piedras, University of Puerto Rico, Main Library
RHODE ISLAND

Providence, Brown University Library
SOUTH CAROLINA

Coiwumbia, University of South Carclina, McKissick

Memorial Library

TENNESSEE
Knoxville, University f Tennessee Library

l’lm (Continged)
Memphis, Memphis Public L ‘brary
Nashville, Joint University Libraries

TEXAS
Austin, University of Texas Library
College Station, Agricultural and Mechanical College of
Texas Library
Dallas, Southern Methodist University Library
Houston, The Rice Institute Library
San Antonio, San Antonio Public Library

UTAH
Salt Lake City, University of Utah Library

VIRGINIA
Blacksburg, Virginia Polytechnic Institute Library
Charlottesville, Um¥ersity of Virginia, Alderman Li-
brary
WASHINGTON
Pullman, State College of Washington Library
Seattle, University of Washington Library

WEST VIRGINIA
Morgantown, West Virginia University Library

WISCONSIN
Madison, University of Wisconsin Library
Milwaukee, Milwaukee Public Library

DEPOSITORIES OF USAEC REPORTS
IN LIBFARIES OUTSIDE THE U.S.

The libraries listed below maintain collections of unclassified U.S. Atomic Energy Com-

mission reports for reference use

ARGENTINA
Buenos Aires, Comisién Nacional de Energia Atémica

AUSTRALIA
Canberra, Australian National Library
Sutherland, New South Wales, Austr: lian Atomic Energy
Commission
AUSTRIA
Vienna, Institut filr Radiumforschung der Oesterreichi-
schen Akademie der Wissenschaften
BELGIUM
Brussels, Centre d’Etudes pov
I'Energie Nucléaire
BRAZIL
Rio de Janeiro, Instituto Brasileiro de Bibliografia e
Documentacao
BURMA
Rangoon, Union of Burma Applied Research Institute
CANADA
Ottawa, National Research Council Library

CEYLON
Colombo, University of Ceylon

CHILE
Santiago, Ministerio de Relaciones Exteriores

les Applications de

wii

COLOMBIA :
Bogotd, Instituto Colombiano de Asuntos Nucleares

COSTA RICA
San Pedro, University of Costa Rica Library

CUBA
Havana, Com sién de Energfa Nuclear de Cuba

DENMARK
Risd, Danish Atomic Energy Commission

DOMINICAN REPUBLIC
Ciudad Trujillo, National Palace

EGYPY
Cairo, Atomic Energy Commission

ENGLAND
Birmingham, Central Library
Bristol, Central Library
Kingston upon Huil, Central Library
Leeds, Central Library
Liverpool, Central Library
London, Central Library, Acton
London, Science Museum Library, South Kensington
Manchester, Central Library
Newcastle upon Tyne, Central Library
Nottingham, Public Libraries
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FINLAND
Helsinki, Teknillisen Korkeakoulun Kirjasto
FORMOSA (TAIWAN)
Taipei, National Tsing Hua University Library
FRANCE
Gif-sur-Yvette, Centre d'Etudes Nucléaires de Saclay
Paris, Organization fo European Cooperation, Nuclear
Energy Library
GERMANY
Berlin, Institut filr Kernfoi *c’ ung Berlin
Munich, Technische Hochschule, Bibliothek
GREECE
Athens, Greek Atomic Energy Commission
GUATEMALA
Guatemala Comisién Nacionsl ¢ Energfa Nuclear
HAITI
Port au Prince, University of Haiti
ICELAND
Reykjavik, University of Iceland, Atomic Energy Library
INDIA
Bombay, Department ¢f Atomic Energy
IRAQ
Baghdad, The Ministry of Development, Atomic Energy
Division
IRELAND
Dublin, University College
ISRAEL
Tel Aviv, Israel Atomic Energy Commission
ITALY
Rome, Comitato Nazionale Ricerche Nucleari
JAPAN
Tokyo, Science Section, Diet Library
KOREA
Seoul, Atomic Energy Commission, ¢,/ 0 Ministry of
Education

LEBANON

Beirut, American University
LUXEMBOURG

Luxembourg, Ministry of Transport and Electricity
MEXICO

Mexico, D.F., Comisién Nacional de Energia Nuclear

NETHERLANDS
The Hague, Reactor Centrum Nederland

wili

NEW ZEALAND
Wellington, Department of Scientific and Industrial
Research
NORTHERN IRELAND
Belfast, Department of Industrial and Forensic Science
NORWAY
Lillestrdm, Institutt {5r Atomenergi

PAKISTAN
Karachi, Atomic Energy Commission

PERU
Lima, Biblioteca Nacional

PHILIPPINE REPUBLIC
Manila, Interdepartmental Committee on Atomic Energy,
¢/o National Economic Council
PORTUGAL
Lisbon, Junta de Energfa Nuclear

SCOTLAND
Glasgow, Mitchell Library

SPAIN
Madrid, Junta de Energfa Nuclear

SWEDEN
Stockholm, Atomenergi AB
SWITZERLAND
Geneva, United Nations Library
Zurich, Institut fiir Physik, Eidg. Technische Hochschule
THAILAND
Bangkok, Office of the Thai Atomic Energy Commisston,
Department of Science
TURKEY
Ankara, Turkish Atomic Energy Commission, Atomic
Energy Library
UNION OF SOUTH AFRICA
Pretoria, Library and Information Division, South African
Council for Scientific and Industrial Research
UNITED NATIONS
New York, N. Y., UN. Headquarters
URUGUAY
Montevideo, Universidad de Montevideo
VENEZUELA
Caraczs, Instituto Venezolano de Neurologfa e
Investigaciones Cerebrales
YUGOSLAVIA
Belgrade, Federal Nuclear Energy Commission
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REFERENCES

General

Disposal Methods

Argonne National Laboratory,
Lemont, lllinois

1
COMPLETE RADIOACTIVE EFFLUENT CONTROL FOR A
RADIOCHEMICAL LABORATORY. Walton A. Rodger.
Sept. 1951. Decl. Mar. 6, 1951. 22p. (AECD-3078)

The historical approach of bulk storage or disposal by
dilution into watercourses is giving way to a program of
waste volume reduction in which the effluvia released are
at or near natural background. The types of wastes (gasen,
liquids, and solids) to be expected from the operation of an
atomic research and development laboratory are discussed.
The systems adopted for handling these wastes at Argonne
National Laboratory are discussed in some detail. The
equipment (s described, and operating data and costs are
given. A general flowsheet giving waste collection and
processing procedures is included, and pictures of equip-
ment a: shown wherever possible. The processes dis-
cussud are gas filtration, incineration, evaporation, ion
exchange, and drying.

Atomic Energy of Canada Limited.
Chalk River Project, Chalk River, Ontario

2
REPORT ON WASTE DISPOSAL SYSTEM AT THE CHALK
RIVER PLANT OF ATOMIC ENERGY OF CANADA
LIMITED. C. A. Mawsoa. July 1956. 16p. (CRB-858;
AECL-344)

Disposal methods now in use at the Chalk River Project
are presented. Also discussed are new methods proposed
and on test for disposal of waste.

Brookhaven National Laboratory,
Upton, New York

3
STATUS OF RADIOACTIVE WASTE PROCESSING AND
ACCUMULATION IN PRESENTLY OPERATING AEC RE-
SEARCH AND PRODUCTION SITES. B. Manowitz and
W. A. Rodger. April 5, 1951. Decl. with deletions Peb. 14,
1957. 20p. (BNL-1091(Del.))

This report presents a quantitative picture of the over-
all waste problems at the presently operating major AEC
sites. Data are presented on the volumes and radicactive
concentrations of the wastes handled and effluents dis-
charged. Available tankage and process flowsheets from
each site are included.

4
HANDBOOK OF RADIATION DOSIMETRY. CHAPTER 18.
ISOTOPE SHIPMENT AND DISPOSAL. F. P. Cowan.
Feb. 1, 1954. 42p. (BNL-1736). p.876-96 of RADIATION
DOSIMETRY. Gerald J. Hine and Gordon L. Brownell, eds.
New York, Academic Press, Inc. 932p. 1956.

Information is given on the following broad topics: ship-
ment of radioisotopes and disposal of radicactive wastes.
In the latter category, general techniques of segregation at
the waste source, storage, dilution and concentration, are
described. Information on gaseous disposal includes maxi-
mum permissible concentrations, meteorological consider-
ations, air cleaning techniques, and sampling and monitor-
ing. Liquid waste disposal information includes maximum
permissible concentrations, methods of control, sampling
and analysis, disposal of P and I'", and concentration.
Solid waste information includes land and sea burtal, in-
cineration, disposal on dumps, and operating experience.

5
RADIOACTIVE WASTE DISPOSAL AND CONTROL PRO-
GRAMS AT BROOKHAVEN NATIONAL LABORATORY.
Lee Gemmell. 1954. 5p. (BNL-1937)

Brief information is given on reactor and hot lahoratory
waste storage, treatment, and ultimate disposal. (This paper
is also contained in WASH-275).

6
RADIOACTTVE LIQUID WASTE CONTROL. John M. Ruddy.
July 12, 1885, 17p. (BNL-2409)

The liquid radioactive waste disposal systems for tracer-
level, warm, and hot chemical laboratories are outlined.
The designs of neutralizing tanks and proportional samplers
are discussed. Sampiirg techniques are reviewed.

California Research ar.. Development
Company, Livermore, California

7
PROCESS DESIGN FOR THE LIVERMORE WASTE DIS-
POSAL PLANT. SUMMARY REPORT. J. L. Schwennesen,
L. R. Michels, and M. L. Feldman. Sept. 10, 1952. Decl,
April 11, 1957, 20p. (LWS-24632; CRD-T1-184)

Some of the singular problems connected with radicactive
waste processing at the Livermore site are outlined. Several
methods for treating and disposing of wastes were evalu-
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ated. These include disposal al sea in shielded containers
following various degrees of concentration, underground
storage of neutralized wastes at Livermore, direct dis-
persion of wastes in large volumes of sea water, and rail
or truck shipment to either Hanford or Los Alamos for
underground storage. Approximate costs per year are tabu-
lated for these methods.

Canadian General Electric Company, Limited,

TYoronto, Canada

8
CANADA'S FIRST NUCLEAR POWER STATION. Jan. 1857.
50p. (AECL-356)

A brief description is given on p.44-5 of solid, liquid, and
gaseous waste disposal practices to be employed at the
nuclear power demonstration (NPD) plant.

Chemical Corps, Army Chemical Center,
Maryland

9
A SURVEY OF RADIOACTIVE WASTE DISPOSAL. Fritz A.
Hedman. March 1, 1956. 15p. (CRLR-648)

This report presents a summary of information pertinent
to the recently assigned Chemical Corp’s responsibility for
radioactive waste disposal All directives of Army, NBS,
AEC for burial, incineration, disposal at sea, preparation
of waste for disposal, and handling of wastes are briefly
summarized.

Division of Enginsering, AEC

10
WASTE MATERIALS IN THE UNITED STATES ATOMIC
ENERGY PROGRAM. Abel Wolman and Arthur E. Gorman.
Jan. 12, 1850. 20p. (WASH-8)

A review of the problem of disposal of waste containing
radicactive materials is presented. The problem is dis-
cussed as being analogous to other problems of industrial
waste disposal. Possibility of radioactive materials be-
coming dangerously concentrated in algae of streams and
in sewer systems is indicated. It is noted that no gaseous
material containing radioactivity may be released to the
atmosphere. It is concluded that the future growth of this
new industry {rom the developmental stage to that of ap-
plied use of ite products may well hinge on its ability to
find increasingly effective and reasonably economical meth-
ods of disposal of Its hazardous waste products.

Division of Reactor Development, AEC

n
DISPOSAL OF RADIOACTIVE WASTES IN THE U S.
ATOMIC ENERGY PROGRAM. Abel Wolman, A. E. Gor-
man, and J. A. Lieberman May 17, 1656. 15p. (WASH-
408)

Brief discussions are given for the methods of handling
and disposal of gases, liquid, and solid wastes {rom the
nuclear energy program. A short summary of the activities
of each major contractor is also given

12
STATUS REPORT ON HANDLING AND DISPOSAL OF

RADIOACTIVE WASTES IN THE AEC PROGRAM. Aug.
1957, 41p. (WASH-742)

Topics considered in this report inciude: waate disposal
standards for licensed operations, present waste situation
in regard to high-level liquid wastes, low-level liquid
wastes, solid wastes, and gaseous waste treatment (costs,
types of treatment, etc. listed for each type of waste);
estimates for future wastes, research programs, indu~trial
participation in waste disposal operations; fission product
recovery and utilization; and interagency, public, and in-
ternational relations.

Knolls Atomic Power Laboratory,
Schenectady, New York

13
DISPOSAL OF RADIOACTIVE LIQUID AND SOLID
WASTES. Robert H. Simon. Dec. 28,1951. 18p. (AECU-
1837)

The treatment and disposal of liquid and solid wastes
from the laboratories, shops, and pilot plants at the Knolls
Atomic Power Laboratory are discussed. Because of the
heavily populated area near the laboratory no detectable
activity is allowed to be discharged to the ground water or
to the river, and no final disposition of radivactive wastes
is practiced at this site. After treatment, liquid effluent is
potable from the standpoint of radioactive content. Diagrams
of equipment and flowsheets of processes are included.

4
DISPOSAL OF LIQUID WASTES AT THE KNOLLS ATOMIC
POWER LABORATORY. M. M. Cohn, L. L. German, and
C. N. Perleberg. June 8, 1851. Cuaanged from OFFICIAL
USE ONLY June 3, 1857. 33p. (KAPL-569)

The liquid wastes at KAPL are separated into two cate-
gories, regulated and unregulated effluent. Section I is de-
voted to the source, treatment and subsequent discharge
of the unregulated or non-radioactive effluent. Section Il
presents the summary of the radioactivity content of all
liquid wastes discharged int: the Mohawk River.

15
DISPOSAL OF RADIOACTIVE WASTES. (AN INTRODUC-
TION FOR DESIGNERS OF NON-AEC LABORATORIES.)
E. C. Pitzer. Nov. 1, 1851. 23p. (KAPL-703)

The topics considered are the amount of radicactivity in
the normal environment, the amount of activity that might
salely be discharged in industrial wastes, waste disposal
procedures and waste disposal problems that would be en-
countered in typical hypothetical research projects.

16
RESUME OF RADIOACTIVE WASTE BANDLING AT THE
KNOLLS ATOMIC POWER LABORATORY, D. A. Manier:
and C. N. Perlebeig. May 195¢. 6p. (KAPL-M-DAM-1)
The history of waste handling operations at KAPL i¢
reviewed

17
RADIOACTIVE WASTE LISPOSAL AT KNOLLS ATOMIC
POWER LABORATORY. D A Manieri and W. H. Truran
Mar. 1058. 17p. (TID-80i7)

One of Its Monograph Series “The Industrial Atom ”

Disposal of radioactive wastes {from KAPL is considerec
with respect to the three physical categories of waste —
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solid, liquid, and airborne —and ‘he three environmental
recipients — ground, surface water, and atmosphere. Solid
waste-handling includes monitoring radiation levels, segre-
gation, collection, ptocessing, packaging, storing if neces-
sary, and shipping to a remote burial ground at the Oak
Ridge National Laboratory. Liquid waste is collected by
controlled drain systems, monitored for radioactivity con-
tent and stored if necessary or released to the Mohawk
River. Exhaust air is cleaned before released and con-
tinuously monitored. The environment {s monitored to
assure safe and proper disposal of wastes. The cost of
operations and the depreciatior of facilities incurred by
KAPL for disposing of radiocactive contaminated waste is
less than 0.7%/yr of the total cost of the Laboratory.

Massachusetts Institute of Technology,

Cambridge, Massachusetts

18
DISPOSAL OF RADIOACTIVE WASTES FROM MASSA-
CHUSETTS GENERAL HOSPITAL. May 18, 1850. S5lp.
(NP-17.23)

A general review of the problem of disposal of radio-
act! e wastes and the procedures which are recommended
for the disposal of radioactive I'"', P¥ and C'* {8 presented.
The methods of disposal in use at the Massachusetts Gen-
eral ‘ospital are discussed.

Massachusetts Institute of Technology,
Oak Ridge, Tennessee.

Engineering Practice Schooi

19
PEPMANENT METHODS OF RADIOACTIVE WASTE DIS-
POSAL: AN ECONOMIC EVALUATION. A. C. Herrington,
R. G. Shaver, and C. W. Sorenson. Mar. 11, 1953. 50p.
(K-1008)

Nine proposed methods for the permanent disposal of
radioactive waste materials are discussed and the five
most promising >valuated from a standpoint of cost. The
preparation of concrete from waste process streams and
subsequent disposal of this concrete by burial or dumping
at sea is the cheapest and most efficient means of radio-
active waste disposal. A * Luography is given.

Naval Radiological Defense Laboratory,

San Francisco, California

20
A REVIEW OF THE RADIOACTIVE WASTE DISPOSAL
PROBLEM FROM THE MILITARY VIEWPOINT. SUM-
MARY REPORT. W. E. Strope. Feb. 7, 1949. Decl.
July 8, 1954 43p. (ADZ-77)

Sections are included onnecessity for disposal; philosophy
un methods; disposal of combustibles; disposal of fusibies;
disposal of inert materials; and logistic disposal. Con-
clusions on suitability of methods and specific recommenda-
tions are presented. The report deals primarily with dis-
posal of contaminated structures.

Oak Ridge National Laboratory

2
NOTES ON FISSION PRODUCT WASTES FROM PROPOSED

POWER REACTORS. F. L. Culler, Jr. Mar. 4, 1955,
Decl. Apr. 8, 1955. 31p. Contract [W-7405-eng-26]. (CP-
55-4-25)

Reactor design characteristics, operating problems, and
fission product yields are reviewed. Current and proposed
methods for the disposition of radioactive wastes and the
influence of proposed power reactorsusing difficulty soluble
fuel elements such as Zr or stainless steel on the disposal
of radioactive wastes are discussed. Economic require-
ments for waste disposal in a power economy are con-
sidered briefly.

22
ECONOMIC REQUIREMENTS FOR RADIOACTIVE WASTE
DISPOSAL IN A NUCLEAR POWER ECONOMY. H. R.
Zeitlin, June 9, 1955. 12p. (CF-55-6-152).

An attempt has been made to define the limits on the
tolerable cost per initial gal of liquid radiochemical proc-
ess waste as a function of: (1) reactor operating and design
characteristice; (2) the radiochemical separations process
employed; and (3) the fraction of 8 mill, kwhr power which
is allocated to the disposal of wastes. The allowable cost
of waste disposal for the case in which the reactor burnup
is 5,000 Mwd (heat)/ton, the processing waste volume 1200
gal/ton, and the allocated cost for waste disposaiis $4/gal.
This is 2% or 0.16 mill kwhr.

23
PROCESSING REQUIREMENTS, BUILDUP OF FISSION
PRODUCT ACTIVITY, AND LIQUID RADIOCHEMICAL
WASTE VOLUMES IN A PREDICTED NUCLEAR POWER
ECONOMY. H. R. Zeitlin, E. D. Arnoid, andJ. W. Ullmann.
Jan. 30, 1956, 18p. (CF-56-1-182)

Based on a predicted nuclear power =conomy growth
rate, calculations have been made to determine the magni-
tude of several qu atities of prime importance to the radio-
chemical proces .ng and waste disposal industry as a func-
tion of time. Included are such quantities as required
processing capacity, buildup of activity of important fission
products, and accumulated volume of high activity liquid
wastes.

24
THE ORR REACTOR BUILDING, REACTOR STRUCTURE
AND SERVICES. W. L. Wright. Apr. 19, 1056. 58p.
(CF-56-5-188)

A general description is given of the hot waste disposal
and stack gas disposal of the ORNL Research Reactor.

25
WASTE AND DISPOSAL SYSTEM. J. E. Kuster. Oct. 1,
1956. 11p. (CF-56-10-15)

Waste and vent systems discussed are venting and evacu-
ation, flooding, liquid waste, evacuation of holdup tank,
steam blowdown from heat exchangers, disposal, gaseous
wastes, and waste storage emergency overflow.

26
COMPILATION AND ANALYSIS OF WASTE DISPOSAL
INFORMATION. E. D. Arnold. Mar. 1957. Decl. Mar.13,
1957. 284p. (CF-57-2-20(Del.))

This report summarizes waste processing, treatment,
and disposal information as extracted from many docu-
ments on the various aspects of the general problem. The
material in this report is intended to serve as background
for a program proposal at ORNL covering waste processing
for fission product recovery, waste treatment and handling,
and ultimate disposal of high-level, intermediate-level and
low~level radioactive wastes. In addition to an introduction
to the complex of problems in waste treatment and handling,
a summary of various ultimate disposal schemes and re-
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lated studies, the report catalogues infcrmative papers on
phases of: (a) waste solution characterintics, (b) economics,
(c) predictions of activity and volume buildup in a nuclear
power economy, (d) potential health hazards of fission and
transmutation products, (e) waste siorage, decay, and ship-
ment prior to ultimate disposal, (f) fission product re-
covery processes and utiiization, (g) treatment and dis-
posal of intermediate- and low-leve]l wasies, (h) reviews of
engineering studies of problems at existing processing
plant waste disposal sites, (1) disposal of wastes in tanks,
(J) disposal of wastes in deep wells, (k) disposal of wastes
in salt-domes, underground formations and the ocean, and
(1) self-siniering at elevated temperatures as a method of
ultimate disposal. A master reference lic:of 256 references
is appended.
27

STATUS REPORT ON THE DISPOSAL OF RADIOACTIVE
WASTES. Floya L. Culler, Jr. and Stuart McLain, comps.
and eds. June 25, 1957 232p. (CF-57-3-114(Rev.))

A comprehensive survey of waste disposal techniques,
requirements, costs, hazards, and long-range considera-
tions is presen‘ed. The nature of high level wastes {rom
reactors and chemical processes, in the form of fission
product gases, waste solutions, solid wastes, and particu-
late solids in gas phase isdescribed. Growth predictions for
nuclear reactor capacity and the associated fission product
and transplutonic waste problem are made and discussed
on the basis of present knowledge. Biological hazards from
accumulated wastes and potential hazards from reactor
accidents, ore and feed material processing, chemical re-
processing plants, and haniling of fissionable and fertile
material after irradiation and . ontamination are sur-
veyed. The waste transportation problem is considered from
the standpoints of magnitude of the problem, present regula~
tions, costs, and cooling periods. The possibilities for ulti-
mate waste management! and,/or disposal are reviewed and
discussed. The costs of disposal, avaporation, storage tanks,
and drum-drying are considered.

28
SECTION 9.0 TO STATUS REPORT ON THE DISPOSAL OF
RADIOACTIVE WASTES. Floyd L. Culler, Jr., comp. and
ed. Sept. 3, 1957. 47p. Contract W-7405-eng-26. (CF-
£7-3-114(Rev.) (Suppl. 1))

Chemical processes for fission product concentration,
removal, or fixation are discussed. The concept of a multi-
purpose waste processing facility is reviewed. Waste treat-
ment proceises discussed in detail include evaporation,
precipitation processes for fission product recovery from
high level aqueous systems, fission product recovery by ion
exchange, and {ission product recovery by solvant extraction.

Vitro Corporation of America, New York

29
ECONOMICT EVALUATION OF POTENTIAL METHODS FOR
CONCENTRATING REACTOR WASTES FOR STORAGE.
STUDY OF IDAHO CHEMICAL PROCESSING PLANT
WASTES. INTERIM REPORT FOR PERIOD MARCH 15~
MAY 30, 1954. JOB 1085. June 15, 1954. Decl. with qe-
letions Feb. 2, 1857, 98p. (KLX-1723(Del.))

Proposed methods were studied for reducing and storing
wastes from the recovery of enriched U fuels at the Idano
Chemical Processing Plant. Cost comparisons were made
with underground tank storage vs the costs of reducing the
wastes to smaller volumes. The limitations of estimating
storage costs for these highly corrosive wastes are ex-
plained.

Westinghouse Eiectric Corpor ation.

Bettis Plant, Pittsburgh

30
RADIOACTIVE WASTE DISPOSAL SYSTEM. J. R.
LaPointe. July 24, 1857. 9p. Contract AT-11-1-GEN-14.
(AECU-3602)

Seven illustrations are given for convenience in develop-
ing operating procedures for disposal of PWR wastes. The
illustrations include radicactive waste a.sposal systems for
service bullding wastes, liquid eff. .ats, solid and gaseous
wastes, cooling water, steam sy (em, and miscellaneous
service lines.

N
RADIOACTIVE WASTE DISPOSAL SYSTEM. 314p. SYS-
TEM DESCRIPTION NO. 24 of SHIPPINGPORT ATOMIC
POWER STATION MANUAL. VOLUME 2. (TID-7020(Vol.
1I) (SYSTEM DESCRIPTION NO. 24))

A radioactive wast. disposal system was designed to
provide facilities necessary to contain, process, and dis-
pose of radicacdve wastes f{rom the Pressurized Water
Reactor plant and its auxiliaries in such a manner as not
to exceed specified tolerances for discharge of radioactive
materials to the environment. Procedures and equipment
used in segregating, processing or storing. and ultimate
disposal of the radioactive wastes are described indetail.

32
RADIOACTIVE WASTE DISPOSAL. p121-126 of DE-
SCRIPTION OF THE SHIPPINGPORT ATOMIC POWER
STATION. June 1857. 146p. Contract AT-11-1-Gen-14.
(WAPD-PWR-870)

The ultimate disposal criteria for the PWR are de-
scribed. The liquid wastes will be delivered, stored in
underground stainless steel tanks and/or processed through
der~ineralizers and a gas stripper or if within permissible
limits the liquid is blended with the condenser cooling
stream for discharge to the Ohio River. The system has
been designed to process 18000 gal/month of 1.7 uc/ml.
Spent demineralizer is stored in underground tanks. Com-
bustible sol.d wasies will be burned in the incinerator with
ashes and wash water slurried and stored in resin storage
tanks. Gaaes from the combustion process will be scrubbed
and filtered. Other solids will be sealed in drums for marine
burial. Flowsheets for the waste disposal facilitie, are
included.

33
CONTROL OF RADIOACTIVE MATERIAL AT THE PRES-
SURIZED WATER REACTORXR. Jacques R. LaPointe and
Robert D. Brown. [1957]. 24p. (WAPD-T-436)

Preparsd for presentation at the 1957 Nuclear Engineer-
ing and Science Congress, March 10-16, Philadelphia.

Criteria are presented for the uitimaie disposal of radio~
active wastes from the Pressurized Water Reactor. The
design aspects involved in applying these principles to the
radioactive disposal facilities are discussed. The types of
wastes encountered and the processes developed at the
piant are detriled.

Bibliographies
University of California, Livermore.
Radiation Laboratory

34
RADIOACTIVE WASTE PROCESSING AND DISPOSAL
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(1950-1957) BIBLIOGRAPHY. Frederick E. Frost. May#,
1987. 23p. (UCRL-4891)

This bibliography consists of a title listing of reports
compiled {rom the AEC Library Card Catalog. Only the
classifted and unclassified report literature is included.
All progress reports covering the work on radicactive
waste disposal have been omitted in order to exclude a
large amount of duplicate information which is usually
found in more detail in topical reports.

35
RADIOACTIVE WASTE DISPOSAL. A Bibliography.
Apr. 25, 1987. 12p. Ccatract W-7405-eng-48. (UCRL-
5068; M-6301)

This is a selective bibliography of books and periodical
articles relating to radioactive waste disposal. Material in
the Libliography is concerned primaril; with methods for
the handling and disposal of wastes and the resuits of these
methods. Auxiliary material indicating methods of deter-
mining radicactvity in wastes has been included. Sources
consulted include: Chemical Absiracts, 1950-1955; Engi-
neerving Index, 1950-1955; Industrial Arts Index, 1950-
March 1957; Nuclear Sciemce Abstracts, 1950- March 15,
1957; and Physics Abstracts, 1950-1955.

General Mills, Incorporated,
Minneapolis, Minnesota

36
COMPREHENSIVE SURVEY ON FINE PARTICLE TECH-
NOLOGY. VOLUME 3. SURVEY OF TECHNICAL LITERA-
TURE ON GRINDING AND SEPARATION. REPORT NO.
1191. <. M. Kemler, M. H. LaJoy, G. R. Whitnah, C. D.
Fitz, R. J. Howe, and J. M. MacKenzie. May 15, 1953.
148p. (AD-25425)

This review of the literature relating to fine particles
has been limited to 3 main phases. These are the general
theories relating to particle production in general, the
methods of particle separation and classification, and
finally the commercial methods used in producing fine
particles. Since this general fleld of activity involves so
many phases of modern industry and concerns itself with
such a wide range of materials and particle size require-
ments, it is to be expected that the classification and sum-
marization of this material would present many practical
difficulties. The 3 main sections of this report summariz>
briefly the work done in the three main fields covered. Fou
a more detailed study of 4 specific problem it is necessary
to resort to the original references. The appendix lists 529
references collected on this general problem.

Oak Ridge National Laboratory

37
RADIOACTIVE WASTE TREATM NT AND DISPOSAL —
A BIBLIOGRAPHY OF UNCLASSIFIED LITERATURE.
D. L. Africk, P. E. Novak, and J. O. Blomeke. Oct. 3,
1957. 33p. (CF-57-8-118)

This bibliography of the unclassified literature on radio-
active waste treatment and disposal has been compiled from
references published in the Nuclear Science Abstracts,
Volume 4, No. 1 (January 15, 1950) through Volume !1,
No. 10 (May 31, 1957). The 304 references have been
categorized as to subject matter, and brief abstracts have
been included where needed to show pertinent information
not indicated by either the document title or category.

Union Carbide Nuclear Company,
Y-12 Plam . Oak Ridge

38
DECONTAMINATION: A LITERATURE SEARCH. Rosalie
L. Curtis. May 19, 1953, 32p. (Y-064)

A compilation of 70 abstracts of unclassified reports on
the removal of radicactive contaminants from various
materials is presented.

United Kingdom Atomic Energy Authority.
Industrial Group H.Q., Risley,
Lancs, England

39
GENERAL HEALTH PHYSICS. Information Bibliography.
Sept. 1857. 12p. (IGRL-IB/R-21)

This is a selection of 70 report, book and journal refer-
ences to publications issued up to December, 1956. Sources
used were U.K., Canadian, and U.S. report abstracts, Nu-
clear Sciemce Abstracts, Geneva Conference (1955) papers,
Engineering Index (1950-1955) and Industrial Arts Index
(1958).

40
HEALTH PHYSICS MONITORING INSTRUMENTS AND
METHODS. Information Bibliography. Sept. 1857. 20p.
(IGRL-IB/R-26)

This i8 a selection of 131 report, book and journal refer-
ences to publications {ssued up to December, 1956, Sources
used were U.K., Canadian, and U.S. report abstracts, Nu-
clear Sciemce Abstracts, Geneva Conference (1955) papers,
Engineering Index (1950-1955), and /ndustrial Arts Index
(1956).

41
RADIOACTIVE DECONTAMINATION PROCEDURES AND
EQUIPMENT. Information Bibliography. Sept.1957. 12p.
(IGRL-IB/R-27)

A selection of 57 report, book and journal references to
publications issued up to December, 1956 is listed. Sources
used were UK., Canadian, and U.S. report abstracts, Nu-
clear Sciemce Abstracts, Engineering Index (1950-1955),
and /ndustrial Arts Index (1958).

42
TREATMENT AND DISPOSAL OF GASEOUS, LIQUID AN
SOLID RADIOACTIVE WASTES. Informsztion Bibliography.
Nov. 1957. 34p. (IGRL-IB/R-28)

This is a title list of 251 unclassified report, book and
journal referenc.3 to publications issued up to December,
1956. Sources used were U.K., Canadian, and U.S. report
abstracts; Nuclear Sciemce Abstracts; Geneva Conference
(1955) papers; Clevelaand, Ohio, Nuclear Congress (1955)
papers; Engineering niex (1950-1955); and /ndustrial Arts
Index (1958).

Conference Reports

Ames Laboratory, Ames, lowa

43
AIR CLEANING SEMINAR, AMES LABORATORY, Sk.°
TEMBER 15-17, 1952, Mar. 1954. Changed from OFFI-
CIAL USE ONLY June 22, 1956. 243p. (WASH-149)

The papers presented at this seminar represent a broad

1960 273



REFERENCES

attack upon all aspects of air and gas cleaning problems
which confront (w atomi: energy industry. Topics dis-
cuseed include e remova! of soluble gases and particu-
lates from air streams; the performance Of reverse jet
cloth filters; field studies of commercial dust-collector
performance; electrostatically charged aerosol filters; wet
cleaning investigations; disuolver off-gas filtratic:, effi-
clency of reverse-jet filters in U refining operations; re-
moval of bacteria and bacteriophage from the air by glacs
fiber filters; deep-hed sand and glass fiber filters; the
properties of aerosols; hygroscopic aerosols; the collection
of aerosole on fibe. mats; electrification of aerosols; solid
waste disposal by incirzration using tangential overfire air;
the Argonne incinerator program; the performance of the
Los Alamos incinerator effluent collector; and non-com-
bustible and chemical-resistant air filters for high and low
temperature use. An appendix contains an account of a
round-table discussion of air sampling problems in AEC
work, and requirements and specifications for sampling
media.

Argonne Mational Laboratory,
Lemont, Hlinois

44
ULTIMATE DISPOSAL OF RADIOACTIVE WASTES. W. A.
Rodger and P. Fineman. May 1, 1857 p.407-54 of SYM-
POSIUM ON THE REPROCESSING OF IRRADIATED
FUELS, HELD AT BRUSSELS, BELGIUM, MAY 20-25,
1957. BOOK I. 475p. (TID-7534)

This detailed report describes problems of disposal of
$0 yr accumulation of ‘ong lived isotopes; effect of re-
sidual Sr* on discardability of waste; cr.obing operations;
ORNL disposal in terrestri. . pits, ground disposal at Chalk
River; earth disposal at Savannah River; Project Hope waste
pit; use of deep wells;, disposal of wastes in salt domes;
ocean dispcsal; reduction of liquide to solids; adsorption on
montmorillionite clay, waste solidification by fused salit
calcination; fixation of wastes in clay fiux mixes; flush bed
calcining of wastes to oxides, and heat problems of fission
product wastes.

Brookhaven National Laboratory,
Upton, New York

45
BROOKHAVEN NATIONAL LABORATCRY WASTE PROB-
LEMS: SECTION 1. CONFERENCE ON WASTE PROC-
ESSING: MEETING OF U. §. ATOMIC ENERGY COM-
MISSION WASTE PROCESSING COMMITTEE, MARCH 27~
28, 1950. J. H. Hayner and B. Manowitz. [nd]. 27p
(BNL-58)

Brief reports are given on the geological survey, mete-
orological survey, area survey and low level monitoring,
liquid waste handling and treatment, and permanent dis-
posal of radioactive wastes at Brookhaven. Experiments
with 3 types of clay ior waste removal and ultimate dis-
posal are included.

46
THE THIRD INFORMATION MEETING ON HOT LABORA-
TORIES, MAY 26-28, 1954. Decl. with del. Feb, 18, 1857.
9p. (BNL-302(Del.))

Topics discussed at this conference include: the design
and operation of a high-level fission product recovery pilot
plant; electrical control n.ethods applicable to remote con-

trol of fabricatior provosses; design of a minlature pilot
piant for high-level separations processes, radiometal-
lurgical equipment at Hanford; the preparation of kilocurie
quantities of Xe'*, design of the Idaho Chemical Processing
plant; remote control aspects of the ANP fuel irradiation
program; the organization and responsibilities of a radio-
active materials laboratory; the cost of design, construction,
and operation of a radioactive materials laboratory; design
modifications in a lathe for radioactive machining; the per-
formance of ahieiding window materials at high radiation
intensity; design modifications in standard small equipment
items developed at BNL, and design modifications in ap-
paratus for the study of irradiated liquid metal fuel and
breeder systems.

Department of Agriculture. Soil And
Water Conservation Research Branch,
Beltsville, Maryland

47
FACTORS AFTFECTING THE DISPOSAL OF PLANT
WASTES. M. E. Jefferson. p.111-116 of A CONFERENCE
CN RADIOACTIVE ISOTOPES IN AGRICULTURE HELD AT
MICHIGAN STATE UNIVERSITY ON JANUARY 12, 13, and
14, 1956. Jan. 1856. 420p. (TID-7512)

This paper describes the uses of radioisotopes as tools
of agricultural research and presents the methods used at
Beltsville for the disposal of low activity P®, C', Fel* ¥
and Sr* in sewage systems, combustion and/or dilution in
soll.

Division of Civilian Application, AEC

48
PRINCIPALS AND RECOMMENDATIONS RELATING TO
WASTE DISPOSAL. G. W. Morgan. p.7-16 of A CON-
FERENCE ON RADIOACTIVE ISOTOPES IN AGRICUL-
TURE HELD AT MICHIGAN STATE UNIVERSITY ON JAN-
UARY 12, 13, and 14, 1056. Jan. 1956. 420p. (TID-7512)

This paper describes wethods of waste disposal used
within the Atomic Energy Commission. Methods employed
include disposal by dilution; incineration; concentration by
ion exchange adsorptions on ~lsay- and distillation; confine-
ment by storage in tanks, burii in suil and disposal in the
ocean.

Division of Engineering, AEC

49
ATOMIC ENERGY COMMISSION METEOROLOGICAL IN-
FORMATION MEETING; FEBRUARY 1~-2,1951. H. Newton,
H. P. Munger, M. E. Smith, M. L. Barad, P. A. Humphrey,
R. W. Houston, J. r. Newell, J. Z. Holland, C. A. Gosline,
M. Eisenbud, R. C. Wanta, P. W. Allen, L. Machta, G. H.
Strom, F. . Badgley, D. L. Crowson, K. M. Nagler,
H. Moses, and R. F. Myers. Aug. 8, 1051. Decl. Mar. 19,
1957. 103p. (TID-10081)

Work being carried out or contemplated in the various
operating areas of the atomic energy industry for adequate
evaluation of significant factors in meteorology which must
be dealt with in resolving surh problems as site selection,
plant location and design, and the development and mainte-~
nance of facilities for disposal of wastes is discussed. The
present meteorological programs at AEC production sites
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are reviewed, and photographs and diagrams of meteoro-
logical instruments are in:luded.

50 }
THIRD ATOMIC ENERGY COMMISSION AIR CLEANING
CONFERENCE FELD AT LOS ALAMOS SCIENTIFIC LAB-
ORATORY, SEPTEMBER 21, 22, AND 23, 1953. Nov. 1954.
Decl. with deletions Mar. 13.1957. 372p. (WABH-170(Del.)

The following papers were presented: Los Alamos Air
Cleaning Activities. J. B. Graham; The Los Alamos In-
cinerator. H. F. Schuilte; Ventilation and Air Cleaning Fa~-
cilities for Normal Uranium Fabrication. W. H. Baumann;
The Handling of Radiocactive-Contaminatior Air at ORNL.
W. G. Stockdale; Hanford Air Cleaning Operations. A. G.
Blasewitz; Air Cleaning Activities at ANL. D. P. O'Neil;
Ventilation Activities and Programs at ANL. R. W. Van
Valzah; The Argonne Incinerator Program. W. A. Rodger
and D. C. Hampson; Air Cleaning Problei.s at NRTS. A. L.
Bilideau; Operating Economics of Air Cleaning Equipment
Utilizing the Reverse Jet Principle. W. B, Harrisand M. G.
Mason; Ventilation and Dust Control in Refining Uranium
Ores and Conceatrates. H. 1. Miller, Jr.; Tests of the Aero-
dyne Dust Collectar. W. H. Smith; Brief Summary of Alr
Clearing program at WAPD. E. C. Barnes; Tower Obser-
vations of Atmospheric Dus. at NRTS. P. A. Humphrey,
E. M. Wilkins, and D. M. Morgan; XAPL Air Cleaning Pro-
gram. L. J. Cherubin and J. J. Fitzgerald, Brookhaven Air
Cleaning Operaidons. Lee Gemmell; Air Cleaning Problems
at the Savannah River Plant. J. R. Clark; Air Handling
Fo ilities at the Ames Laboratory. R. W. Fisher; Site and
\ atractor Activities a;d Programs U. C. Radiation Labo-
ratery. M. D. Thaxter; Alr Cleaning Frogram at the Liver-
more Research Laboratory. G. T. Saunders; Meteorological
Aspects of Air Cleaning. P. A. Humphreyand E. M. Wilkins;
Fibrous Aerosol Filiers. C. E. Lapple; Air-Cleaning-New
Developments at UCRL. M. D. Thaxter; A Constant Volume
Radiochemical Hood. G. T. Saunders; Filtration of Micro-
organisms from Air 5y Glass Fiber Paper Filters. H. M.
Decker. J. B. Harstad, and F. J. Piper; Further Studies on
Electrostatic Separation. A. T. Rossano; Further Studies
of Fabric Dust Collectors. C. E. Billings, R. Dennis and
L. Silverman; Performance Characteristics of the Model
K Electro-Polar Filter - Preliminary Report. R. Dennis,
C. E. Biilings, and L. Silverman; Preliminary Report on
Cotton Aerosol Fliter Studies. R. D. Coleman; Incine.ation
of Combustible Wastes Using Tangential Overfire Air.
L. A. Spano and R. C. Corey; Propertiesof Various Flitering
Media for Atmospheric Dust Sampling. W. J. Smith and
N. F. Surprenant; Survoy of Air Sampling Media and Sam-
pling Methods Used at AEC Areas and by Others. W. J. Smith;
Evaluation of KAPL Separations Process Stack Effluent.
J. J. Fitzgerald; Turbulent Deposition and the Behavior of
Deposits of Solid Particles. 8. K. Friedlander; Collection of
Aerosols by Fiber Mats. J. B. Wong; Filtration of Submj.rot.
Size Aerosols by Fibrous Media. C. Y. Chen; and Infl.ences
of Electrostatic Forces on the Deposition of Ae osols.

Division of Reactor Development, AEC

51
FOURTH ATOMIC ENERGY COMMISSION AIR CLEANING
CONFERENCE HELD AT ARGONNE NATIONAL LABORA-
TORY, NOVEMBER 1955. 320p. (TID-7513(Pt. I))

The following papers were presented at the meeting:
Review of Air Cleaning Operations at Argonne National
Laboratory; Air Cleaning Cost for Chemistry Building 200;
Knolls Atomic Power Laboratory Air Cleaning Program;
AEC Bettis Plant Air Cleaning Activities; Developments in

Air Cleaning at Los Alamos; Los Alamos Air Cleaning
Activities; Special Air Monitoring Program at the Brook-
haven Reactor; A Rs iew of Air Cleaning Experiences in
Various Facilities at the Hanford ®lant; A Metnod of Chang~
ing Alpha and Gamma Contaminated Filters without Inter-
rupting Exhaust; Collection Efficiency of Air Cleaning and
Alr Sampling Filter Medla in the Particle Size Range of
0.005 to 0.1 Micron, The Aerosol Size for Maximum Pene-~
tration through FG-50 Fiiter Material and Sand; A Pre-
liminary Report on Contamination from Uncontrolied In-
cineration of Radioactive Particulates; Status Report on
Standardization of Air Assay Papers; Arrestance Values
and Loading Characteristics of Commercially Available Air
Filters Against 0-5 Micron Test Dust; Evaiuation of Par-
ticulate Filters; Meteorology as Related to Air Cleaning;
Sampling the Atmosphere; Some Observations of Particle
Distribution with Height in the Lower Atmosphere; At-
mospheric Diffusion Studies Using Freon 12 as a Tracer;
Photographic Techniques for Measuring Diffusion Paran-
eters; Research and Development at the Harvard Air Clean-
ing Laboratory; A Study of a New Type Wet Collector; Gas
Cleaning Studies of U. 8. Bureau of Mines Incinerators,
Stack Effluent Tests on BOMAEC-30 and BOMAEC-100
Incinerators; Further Studies on Electrostatic Mechanisms
of Aerosol Flitration; High Temperature Fiitration Studies
with Mineral Wool; Blast Effects on Air Cleaning Equip-
ment - Results of Filter Tests; Properties of Aerosol Ag-
glomerates; and Absorption of Nitrogen Oxides {rom Waste
Gases.

52
FOURTH ATOMIC ENERGY COMMISSION AIR CLEANING
CONFERENCE HELD AT /RGONNE NATIONAL LABORA-
TORY, NOVEMBER, 1955. Decl. Mar. 4,1857. 31p. (TID-
7513 Pt. 2))

Alr cleaning problems associated with the control of U
and F, contamination in a gasec . diffusion plant are dis-
cussed. Special air cleaning and ventilating equipment for
use dur'ng the machining of shapes from oralloy, which
contains a high concentration of U with some U™ im-
purity, are described and illustrated photographically. Air
cleaning and ‘nertatmosphere ventilation systems and equip-
ment ‘or the ANL Fuel Fabrication Facility, designed for
the fabrication and development of reuctor fuel components
containing Pu and U*™ are described and illustrated photo-
graphically.

53
SANITARY ENGINEERING ASPECTS OF THE ATOMIC
ENERGY INDUSTRY. A SEMINAR SPCNSORED BY THE
AEC AND THE PUBLIC HEALTH SERVICE, HELD AT THE
ROBERT A. TAFT ENGINEERING CENTER, CINCINNATI,
OHIO, DECEMBER & -9, 1955. October 1956. 322p. (TID-
78517(Pt. 1a))

The following papers were presented at the meeting:
The Sanitary Engineering Objectives in the Atcm.c Energy
Industry; Removal of Radicactive Fall-Out From Water By
Municipal Water Treatment Plants; Summary of lavestiga-
tions On The Removal Of Radioisotopes From Waste Water
By Oxidation Ponds; Summary Of Princeton Conference On
Disposal Of High Level Radioactive Waste Products In
Geologic Structures; Ultimate Disposal Of Radioactive Re-
actor Wastes In The Oceans; Meteorological Marameters
In Waste Disposal; Optimum Flow Detention Characteristics
Of Tanks For Decay Of Pile Cooling-Water Activity And
Storage Of Fuel Elements; Trends In Separations Process
Development And Their Effects Upon Waste Handling; Op-
erating Experience In The Disposal Of Radicactive Wastes
In Ope~ Pits; A Review Of The Ground-Water Geology Of
The Major Waste-Producing Sites; Radioactive W .ste Dis-
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posal At North American Aviation, Inc.; The Brookhaven
Experieace With Sea Disposal Of Radioactive Wastes;
Chemical And Physica! Reactions Of Radioactive Liquid
Wastes With Soils; Hydraulic Aud lon-Exchange Phenomena
In The Underground Movement Of Radiostrontium; Demo-
lition Of An Alpha-Contaminated Building: Problems In The
Burial Of Solid Wastes At Oak Ridge National Laboratory;
Considerations i Evaluating A Burial Ground For Solid
Wastes, Solid Radicactive Waste “isposal At The National
Reactor Testing Station; Solid Radioactive Waste Disposal
Es'imates; Liqud Wastes From Hainium-Free Zirconium
Production; Disposal of Fluoride Wastes; The Toxicity + *
Some of the Less Common Metals to Fishes; The Remova’
of Cesium and Strontium from Radioactive Waste Solutions;
Decontamination of Fission Product Wastes with Separation
of Kilocurie Quantities of Cesium, Strontium, Rare Earths
and Ruthenium; and Treatment of Wastes Containing Radio-
active Barium, Lanthanum, Strontium, and Yttrium.

54
SANITARY ENGINEERING ASPECTS OF THE ATOMIC
ENERGY INDUSTRY. A SEMINAR SPONSORED BY THE
AEC AND THE PUBLIC HEALTH 3ERVICE, HELD AT THE
ROBERT A. TAFT ENGINEERING CENTER, CINCINNATI,
OHIO, DECEMBER 6 -9, 1955 October 1956. 313p. (TID-
7517(Part 1b))

Information on the following experimental and theoretical
studies are given in detail on the following subjects: De-
termination of Sr* By Precipitation and Extraction Method,;
Fixation of Radioactive Wastes in Clay-Flux Mixes; Heat
Experiments For Self Fixation of Radiocactive Wastes in
Clay-Flux Mixtures; ‘Jse of Artificial Clays in Removal
and Fixation of Radic active Nuclides; Processing of High
Level Atomic Wastes With the View to Ultimate Disposal;
deat Conduction Losses in Reactor Waste Basins; Potential
Hazards Associated With the Release of Laboratory Liquid
Waste to the Mohawk River; Geological and Hydrological
Aspects of the Disposal of Liquid Radioactive Wastee: Some
Geologic Factors That Influence Disposal of Radioa. tive
Wastes Into Pits; Disposal of Low-Level Liquid Radio: .tive
Wastes In Inland Waterways; Preliminary Studies on the
Fate of Fise‘on Products in the Illinois River Systems; and
Heat Problems in the Disposal of High Level Radioactive
Wastes.

55
FIFTH ATOMIC ENERGY COMMISSION AIR CLEANING
CONFERENCE HELD AT THE HARVARD AIR CLEANING
LABORATORY JUNE 24-27, 1057. April 1858. 158p.
(TID-7551)

The following papers were presented.

Particulate Airborne Contamination at Start-Up of the
EBWR; Air Cleaning Activities at ANL; Air Samplirg in
Rela.on to the Meteorological Program at BNL; Two Gas
Cleaning Problems at the Idaho Chemical Processing Plant
Site; Air Cleaning Activities at Brush Beryllium Company;
Air Cleaning Activities of the Beryllium Corporation; Air
Cleaning Act*ivity at Oak Ridge Gaeseous Diffusion Plant;
Air Cleaning Operations at the Rocky Flats Plant, AEC
Bettis Plant Air Cleaning Activities; Air Cleaning Experi-
ence 2t the Naval Reactor Facility; Air Cleaning Activities
at GE-ANP Idaho Test Station; Air Cleaning Operations at
KAPL, Air Cleaning Activities at Atomics International;
Air Cleaning Activities and Associated Studies at Goodyear
Atomic Corporation; Developments in High Efficiency Air
Filtration, Developments in the Manufacture of Absolute
Filters; Development in the Nanufacture of Ultra-Aire
Space Filters., Fire-Resistive Filter Progress at HAPO,
Moisture and Burning Tests of Space Filters; Application of
Fire-Resistant Air Cleaning Filter at HAPO,; Design and

Calibration of an Improved Cascade Impactor - r Size
Analysis of Aerosols; A Mu!ti-bed Low Velocity 2ir Cleaner;
Alr Cleaning Operations at UCRL; Economic Survey of Air
and Gas Cleaning Operations Within the AEC; Air Cleaning
Costs —A Study of Three Systems; Study of the Fw da-
mental Properties of Aerosols; Air Cleaning Studies at
Harvard University, 1956-57; Fur.iher Investigations of the
Continuous Slag Wool Filter; Slag Wool for Acid Gas and
Mist Removal, Agglomeration of Particulate Materials;
Progress Report on Filtration of a Freshly Generated NakK
Fume; and Development of a “Triboelectrified” Fluidized
Bed for Aerosol Filtration.

56
SANITARY ENGINEERING CONFERENCE HELD AT
SOUTH DISTRICT FILTRATION PLANT, CITY OF
CHICAGO. Robert A. Lauderdale, Rolf T. Skrinde, Clair
N. Sawyer, Earnest F. Gloyna, Albert P, Talboys, Warren
J. Kaufman, Willlam E. Dobbins, Harold A. Thomas, Jr.,
R. Stevens .. ¢inschmitt, Frank L. Parker, Carlos G. Bell,
E. W. Steel, Jess C. Dietz, Leslie Silverman, Roy J.
Morton, Conrad P. Straub, Oliver R. Placak, William J.
Lacy, J. M. Garner, John F. Newell, A. L. Ui’ deau, D. E.
Lynch, L. P. Hatch, C. V. Theis, Fred D. w..te, Paul A.
Humphkrey, C. C. Ruchhoft, L. R. Seiter, J. 8. Nader, G. R.
Hagee, and A. 8. Goldin. Sept. 11, 19%2. 203p. (WASH-
129)

This report contains a compilation of papere on waste
disposal. Included aie the following: A Summary of the
Work of the MIT Sanitary Engineering Department on the
Decontamination of Radioactive Wa.er; The Effect of Beta
Radiation Upon Biochemical Oxidation ‘: Polluted Waters;
Radiocactive Contaminated Laundry Waste and its treatment;
Radioactive Contaminated and Adsorption Studies at Johns
Hopkins; Removal of Radioisotopes by Sewage Treatment
Processes; Research on Radioactive Waste Disposal at
New York University; Fall-out in Surface Waters of Massa-
wausetts; Univ. of Texas Waste Disposal Project Progress
Report, Effects of Radioactive Substances on the Anaerobic
Nigestion of Sewage Sludges; Air Cleaning Investigations;
Summary of Radioactive Liquid Waste Research and Devel-
opment of Health-Physics Division; Water Decontamination
Studies; Metal Dust Slurries and Clay Slurries as Removal
Agents, W _.r Survey Instruments; Some Aspects of Waste
Disposal Studies at Los Alamos; Ultimate Disposal of
Radicactive Wastes; Work of the Geological Survey in Con~
aection with Sanitary Engineering Problems of the AEC;
Brief Discussion of the Meteorological Program at the
NRTS with Empkrasis on Current Atmospheric Dust Pro-
gram; The Work of the Public Health Service in the Field
of Radioactive Wastes; Limitations in the Use of the End-
Window Counter in *he Assaying of Stream Waters For Beta
Radioactivity; The Determinations of Alpha and Beta Radio-
activity in Surface and Cr~und Water and in Fresh Water
Biota.

37
SANITARY ENGINEERING CONFERENCE, BALTIMORE,
MARYLAND, APRIL 15-16, 1954. Aug. 19855 332r.
(WASH-275)

The following papers were presented: Biological Treat-
ment of Radioactive Wastes; Oxidation Ponds — Radioac~
tivity Uptake and Algae Concen.ration, Removal of Radio-
activity from Laundry Wastes by Trickling Filters; The
Effect of Radioactive Isotopes on the Anaerobic Digestion
of Sewage Sludge; Summary of Off-Site Research and D~-
velopment; Summary Report on AEC Research Project;
Passage of Nuclear Detonation Debris Through Munictpal
Water Treatment Plants; The Fate of Fission Pr-uucts
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Deposited in the Reservoirs of the Troy, New York Area
Following Nuclear Detonations During the Spring tests of
1953; Radioactivity Fall-Out in Rain in the Cincinnati area;
Alr Clesning Studies, 1953-1954; Biological Aspects of Low
Level Radioactivity in the Columbia River; Summary of
Sanitary Engineering Activities at Knolls Atomic Power
Laboratory; Progress Review of Accomplishments at ORNL
Since September 1952; Radicactive Waste Disposal and
Control Programs at Hanford Atomic Products Operation;
Disposal of Aqueous Radioactive Wastes at the Savannah
River Plant; Summary of Westinghouse Atomic Power
Division Wzste Disposal Operations; 1953 Operating re-
port— WD-2 Plant, Los Alamos, Industrial Waste Section,
AEC, LAFO; Radiocactive Waste Disposal and Control Pro-
grams at Brookhaven National Laboratory; A Resumé of
the Operation of the Waste [isposal System, Argonne Na-
tonal Laboratory; Some Observations on the Decuatamina-
tion of Fission Product Wastes; The Treatment of Radio-
active Wastes from Aircraft Cleaning; Geologic and
Hydrologic Factors in Ground Disposal of Waste; Technical
Considerations of Sea Disposal, Technical and Economic
Aspects of Disposal of Radicactive Waste at Sea — Cost
Analysis; Administrative Relationships — Federal, State,
Local, and Industrial; and Waste Disposal Problems.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

58
THE RETENTION OF HIGH LEVEL RADIOACTIVE
WASTES. A. M. Platt. May 1, 1957. p.380-406 of SYM-
POSIUM ON THE REPROCESSING OF IRRADIATED FUELS
HELD AT BRUSSELS, BELGIUM, MAY 20-25, 1857.
BOOK I. 475p. (TID-7534)

The report describes HAPO waste tank storage, SRP
underground waste storage, [daho Chemical Processing
Plant Waste Tank Fa.m; Waste scavenging as practiced
at HAPO, ground disposal at HAPO (cribs, etc.) and ORNL
ground disposal.

National Academy of Sciences

59
DISPOSAL OF RADIOACTIVE WASTES. E. C. Pitzer.
p.97-105 of LABORATORY DESIGN FOR HANDLING RA-
DIOACTIVE MATERIALS. RESEARCH CORRELATION
CONFERENCE, NOVEMBER 27 anc 28, 1851. May 1952,
140p. (NP-3875; Research Conference Report No. 3J)

This general paper discusses: the amount of radioactivity
in our natural environment; the amounts of activity that
may safely be discharged in industrial wastes; waste dis-
posal practices lnvestigated at KAPL; and waste disposal
problems that would be encountered in typical hypothetical
research projects. Two broad policies are advocated:
(1) dilution of radicactivity of the waste solutions below an
arbitrary level and its dispersion into a large body of
water and (2) concentration and confinement of the activity
by disposing it by burial or in the ocean.

Oak Ridge Institute of Nuclear Studies,
Incorporated

60
EXPERIENCE IN ANIMAL EXPERIMENTATILN FROM

THE STANDPOINT OF SALVAGE AND WASTE DISPOSAL.
Cyril L. Comar. p.105-109 of A CONFERENCE ON RA-
DIOACTIVE ISOTOPES IN AGRICULTURE HELD AT
MICHIGAN STATE UNIVERSITY ON JANUARY 12, 13, and
14, 1956. Jan. 1956. 420p. (TID-7512)

The problems involved in the disposal of animals ex-
posed to radiation either from external or internal sources
and the decontamination of pens, stalls, and other experi-
mental facilities are discussed in detail.

Oak Ridge National Laboratory

61
PREPARATION OF WASTE FOR LIQUID DISPOSAL. J. W.
Ullmann. May 1, 1957. p.377-88 of SYMPOSIUM ON THE
REPROCESSING OF IRRADIATED FUELS, HELD AT
BRUSSELS, BELGIUM MAY, 20-25, 1957. BOOK 1. 47%.
(TID-7534)

This paper describes typical approaches which are used
for liquid waste disposal. These incluce: asphalt lined pits;
evaporation; crystallization; precipation; and ion exchange.

62
UNIT COSTS AND ECONOMIC RELATIONSHIPS FOR CER-
T/IN RADIOACTIVE WASTE DISPOSAL STEPS. F. L.
Culler, J. O. Blomeke, and W. G. Stockdale. May 1, 1967,
p.455-75 of SYMPOSIUM ON THE REPROCESSING OF IR~
RADIATED FUELS, HELD AT BRUSSELS, BELGIUM,
MAY 20-25, 1957. BOOK 1. 475p. (T°D-7534)

The cost of several waste disposal systems is presented
using tables, graphs, and schematic drawings. The systems
discussed include evaporation and storage proccsses, and
interim high level waste storage and shipment to possible
ultimate disposal sites. Comparative costs between acid
and neutralized waste storage are also given.

Phillips Petroleum Company.
Atomic Energy Division,

Idaho Falls, Idaho

63
EFFLUENT DISPOSAL CONSIDERATIONS AND SUMMARY
OF METHODS USED. C. E. Stevenson. May 1, 1957,
p.351-62 of SYMPOSIUM ON THE REPROCESSING OF
IRRADIATED FUELS, HELD AT BRUSSELS, BELGIUM,
MAY 20-25, 1957. BOOK 1. 475p. (TID-7534)

Certain problems involved in the disposal of effluent other
than products from the chemical processing of nuclear fuels
for fissionable material recovery are discussed. Major con-
siderations of effluent treatment are outlined and the types
of effluents are listed and described. The chief methods
which have been used, studied, or proposed in the United
States for the treatment and disposal of radicactive wastes
from processes are noted and briefly comg-red in regard
to experience obtained and future application.

Stack Gas Problem Werking Group, AEC

64
REPORT OF AND PAPERS PRESENTED AT THE 3RD
MEETING OF THE STACKGASDECONTAMINATION
WORKING GROUP HELD JANUARY 12, 1949 AT THE
ACADEMY OF SCIENCES BUILDING. Decl. with deletions
Mar. 7, 1957. 86p. (M-4400(Del.))

Topics discussed at this meeting inciude. filter paper
efficiency and the design and construction of filters; the
removal of iodine from dissolver off-gas and design of an
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experinental iodine absorber; the absorption of tritium and
tritium oxide by alfalfa prowing in greenhouse sand-culture
beds, the performance of sand fiiters; experiments on air
decontamination at Los Ai:mos, the performance of air
filters and accompanying monitoring instruments at Brook-
haven, the design of cooling systems for air cooled reactors,
the control of gaseous contaminants at KAPL, and pilot
plant work on solid burnable waste disposal and incinerator
design at Mound.

United Kingdom Atomic Energy Authority.
Research Group.

Atomic Energy Research Establishment,

Harwell, Berks, England

65
SYMPOSIUM ON THE HANDLING OF RADIOACTIVE AND
TOXIC SUBSTANCES HELD IN TWO SESSIONS ON SEP-
TEMBER 10-11th AND SEPTEMBER 13-14th 1051 AT
BUCKLAND HOUSE, NEAR FARINGDON, BERKSHIRE.
G R Hall, ed. Mar. 3, 1052 68p. (AERE C/R-958)

The topics covered the use and design of glove boxes,
remote control methods emoloyed in handling radioactive
materials, kousekeeping and laboratory decontamination,
ard painting systems for use in active areas.

Waste Processing Committee, AEC

66
CONFERENCE ON WASTE PROCESSING, (HELD AT
BROOKHAVEN NATIONAL LABORATORY), MARCH 27 - 28,
1950, SECTION 2. EVAPORATION. Changed from OFFI1-
CIAL USE ONLY Oct. 3, 1956. 43p. (BNL-59)

A process involving evaporation and de-entrainment for
concentrating large volumes of slightly contaminated liquid
wastes of low solid content 1s discussed. The requirements
of such & process are that it gives a concentrate which may
be stored economically and a condensate sufficiently low in
activity that it may be discharged directly to the sewer.
BNL has proposed that the maximum concentration of radio-
active contaminants in the liquid wastes to b+ i vleased from
the laboratory shall not exceed 3 x 107" ¢, 5l «nd that the
average concentration over a 3-month pericd sall not ex-
ceed 3 » 107" ¢ /mi. It has been estimated that for the liquid
waste anticipated an over-all decontamination factor {rom
feed to produce of approximately 10 may be required o
attain this low level Several methods of evaporation and
de-entrainment for effecting this decontamination have been
investigated, the results of which are describec¢. Only non-
volatile radioactive materials were considernd.

67
MEETING OF THE AEC WASTE PROCESSING COM-
MITTEE [HELD AT KNOLLS ATOMIC POWER LABORA-
TORY|, JUNE 26-28, 1950. PART 1. J. A. Ayers, ed.
Sept. 27 1850. Decl. Feb. 25, 1957 33p. (KAPL-364(Pt. 1)

The operation of faciiities at KAPL for processing solid
and liquid radioactive wastes are discussed in some detail
with regard to both the evaporation and vacuum drying sys-
tem for reducing liquid wastés to a minimum volume and
the Hot incinerator for burning solid contaminated waste.
The health phvsics aspects of waste processing are con-
sidered briefly. A recrystallization recovery process has
been developed for the recovery of Al(NOy), from Redox
waste. The process is described, and the results are pre-
sented of a series of runs to determine its effectiveness.

Resuits of an investigation of the crystallization separation
of NaNO, from radiochemical wastes at ORNL are dis-
cussed. Possible applications of crystallization processes
have been considered briefly.

Progress Reports

Argonne National Laboratory,
Lemont, Minois

68
ENVIRONMENTAL RADIOACTIVITY AT ARGONNE NA-
TIONAL LABORATORY. Report for the Year 1853
J. Sedlet and A. F. Stehney. Decl. Feb. 14, 1057 35p.
Contract W-31-100-eng-38. (ANL-5289)

Data are summarized on the radioactive content of
samples of rain, surface water, soil, plants, and bottom
silt from the beds of surface waters which were collected
and analyzed during 1953

69
STUDIES ON MOVEMENT OF WATER IN SOIL. H. F.
Lucas, Jr. and A. F. Stehney, p. 16-22 of REPORT ON
BIOLOGICAL, MEDICAL AND BIOPHYSICS PROGRAMS.
PART 1. SEMIANNUAL REPORT OF RADIOLOGICAL
PHYSICS DIVISION. PART IIl. QUARTERLY REFORT OF
BIOLOGICAL AND MEDICAL RESEARCH DIVISION.
Jan. 1955, 205p. Contract W-31-109-eng-38. (ANL-5378)

This 18 a preliminary report on the rate of movement of
water in soll as measured by us.ng tritiated water as a
tracer. The soil in the 300 Area where the tests were made
is known us till, a glacial drift consisting of an unassorted
mixture of clay, sand, gravel, and boulders. Near the surface,
the soil is composed of yellowish oxidized clay extending to
a depth of about 12 feet and blue-grey unoxidized clay below
this. The tracer was introduced at « depth of 13 feet below
the surface and two years later no tritiated water was found
more than 6 feet from the injection site within the detection
limite of 0.02% of the original tracer concentration. It seems
evident then, that fissio» products would travel very slowly
in this soil if we follow the reasonable assumption that
solutes will not travel faster through soil than the water in
which they are dissolved. A plot of the test holes in the
300 Area, chart describing eiapsed time versus ¢, m disper-
8ion in test holes, and soil sample results are included.

70
CHEMICAL ENGINEERING DIVISION SUMMARY REPORT
FOR APRIL, MAY, AND JUNE, 190565, July 27, 1955
Decl. Feb. 7, 1957. 92p. Contract W-31-109-eng-38.
(ANL-5466)

Studies of the calcination of reactor fuel processing wastes
are given on p. 81-5. Information includes data on operating
conditions for waste calcination runs and the effectof varia-
tions of Al,O, particle size in waste calcination runs. Both
bench scale and pilot scale experimente were run.

N
CHEMICAL ENGINEERING DIVISION SUMMARY REPORT
FOR OCTORER, NOVEMBER, AND DECEMBER, 185¢
Feb. 10, 1956 Decl. with deletions Feb. 2, 1957, 129p
(ANL-5529(Del.))

A summary of the waste processing operations in regarc
to the volume and methods of waste processing for the vear
1955 is presented on p. 132-3,

72
RADIOLOGICAL PHYSICS DIVISION SEMIANNUAL RE-
PORT FOR JANUARY THi.OUGH JUNE, 1957, July 1857
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86p. Contract W-31-109-eng-38. (ANL-5755)

Brief monitoring data summarizing continuous monitoring
(one month) of the ionization in air from natural background
sources are presented. A résumé made of some of the
analysis of smoke diffusion measurements using the mete-
orological stack, K-24 aerial cameras, and he photo-
grammecric analyzer is given,

Brookhaven National Laboratery,

Upton, New York

73
PROGRESS REPORT ON WASTE PROCESSING DEVELOP-
MENT PROJECT. THE CONCENTRATION OF WASTE.
B. Manowit: and R. Isler. " ec. 1, 1953, Decl. with dele-
tions Dec. 7, 1955. 13p. (AECD-3777)

This repurt describes experimental and pilot plantdeve.-
orment rork and enlarges upon two schemes: (1) the con-
centration of dilute waste solutions to 60 to 70% solids in a
batch slurry evaporator, removal of the residual water from
the waste by evaporation, and fusion in the final waste con-
tainer; and (2) accomplishment of the complete concentration
and fusion cycle in one piece of equipment on a continuous
basis.

74
QUARTERLY PROGRESS REPORT FOR OCTOBER 1-
DECEMBER 31, 1950. [nd] 127p. (BNL-83)

An analysis of health-physics activities for the period at
Brookhaven is given. Included are reactor monitoring, con~
tamination control problems, persor..el monitoring studies,
and urinary elimination stuaies.

75
PROGRESE REPORT ON FISSION PRODUCTS UTILIZA-
TION. I'Y. PROPOSALS FOR CONCENTRATING HIGH-
LEVEL WASTES. PART 2. F. V. Caccavo, R. J. Isler,
and B. Manowitz. Apr. 1, 1953. Decl. with deletions
March 6, 1957. 16p. (BNL-211(Del.))

Studies are reported which include comparisons between
ORNL and KAPL container design concepts calculations of
specific heat generation of dried fission product solids,
surface and internal temperatures of heat generating solids
for various geometrics, radiation distribution in waste
containers, and was‘e solids physical constants (includes
specific gravity, viscosity, hygroscopicity, solubility in
water, and melting point).

76
QUARTERLY PROGRESS REPORT FOR APRIL 1-
AUGUST 15, 1953, Clarke Williams, comp. Decl. Feb. 14,
1957. 37p. (BNL-249)

Data are given on the physical properties of ORNL-D
and SR Purex waste slurries. specific gravity determinations
of various waste streams, and thermal conductivity values
of these wastes.

77
QUARTERLY PROGRESS REPORT FOR AUGUST 16-
NOVEMBER 15, 1953. .an. 1954. 42p. (BNL-267)

A brief description and opera.ingdata fora 5 gal stainless
steel slurry concentrator for Purex waste are given on
page 19 A continuous caiciner for Purex waste with a
capacity of 1'4 Ib/hr is described. Diagrams are included.

78
QUARTERLY PROGRESS REPURT FOR NOVEMBER 186,
1953 - FEBRUARY 15, 1954. 44p. (BNL-28%"

Data are given on the corrosion of 304, 316, 347 stainlesa
steels and 1020 steel by Purex wastes and the radiation

n

corroeion of 304 stainless steel by a simulated waste solution
containing 80% HNO, at a dose rate of 1.7 x 10°R. Fluxing a
sample of 1AW with molten NaNO, and filtering showed 98%
total substrate associated with the filter cake.

7%
QUARTERLY PROGRESS REPORT FOR MAY 16~
AUGUST 15, 1954. Decl. Apr. 2, 1957. 47p. (BNL-309)
A brief description is giveu of the continuous calciner
pilot plant. Phy=ical property data of various Furecx wastes
are listed on p. 23.

80
QUARTEHLY PROGRESS REPORT FOR AUGUST 16~
NOVEMBER 15, 1954. Decl. with deletions Feb. 14, 1857,
S51p. (BNL-~316(Del.))

Three runs, ranging from 16 to 29 hr in duration, have
been made on the continuous calciner pilot plant. These runs
demonstrated that the calciner can _ontinuously concentrate
and fuse an aqueous solution to a moiten salt. Some diffi-
culties with freeze-up in the discharge system were ex-
perienced. The unit is now being modified to alleviate this
problem. In the laboratory, corrosion studies were com-
nleted on a series of waste mixtures in contact with 1020
mild steel under boil.ng conditions both inand out of intense
radiation fields. One cystem, containing gluconic and com-
plexed scavenger cake waste, shows evidence of appreciable
corrosion. This systera is being carefully checked. Steam
surge simulation exper'ments carried out on a battery jar
scale have indicated cyclic temperature changes in sludge
layers are possible.

8
PROGRESS REPORT ON WASTE DEVELOPMENT PROJ-
ECT. DESCRIPTION OF CALCINER PILOT PLANT.
F. Hittman and B. Manowitz. Dec. 1954. 14p. (BNL-323)

The work of the Waste Processing Development Project
at Brookhaven National Laboratory has led to the develop-
ment of a piece of equipment capable of substantially re-
ducing the volume of simulated high-activity aqueous waste
streams. This equipment, known ac a con*inuous calciner,
.s a heated tube, auger-agitated concentrator which de-
hydrates and fuses the various aqueous waste salt solutious
to an anhydrous free-f) wing melt on a continuous basis.
Both a laboratory model and a pilot plant model of this
equipment have been operated successiully. The pilot plant
model has been operated without major difficulties for 150 hr
and has produced approximateiy 1500 pounds of fused salt
product. During this period of operation, a decontamination
factor of approximately 500 was achieved, The corrosion
rates of mild and stainless steel in the fused salt product are
being studied, and preliminary results are presented inthis
report.

82
FEASIBILITY OF BOILING IN UNDERGROUND TANKS,
p. 25-7 of QUARTERLY PROGRESS REPORT FOR FEB-
RUARY 16-MAY 'S5, 1955. Decl. Feb. 23, 1957. 350p.
(BNL-348)

Temperature distribution studies during breakdown using
simuiated wastes are given. The corrusion behavior of steel
in simulated Purex wastes was investiguted. Tables and
charts are included.

83
ULTIMATE WASTE DISPOSAL. p. 26-7 of QUARTE. LY
PROGRESS REPORT APRIL !~JUNE 30, 1955. (UN-
CLASSIFIED SECTION). Sept. 1955. 66p. (BNL-355)
Resuits are presented for an experiment performed on
Al(NO,;); wastes in which the nitrate was converted to stable
nx‘de and the fission products were leached by water. The
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data indicate that Cs of eufficient purity for radicactive
sources may be recovered by leaching.

B84
WASTE PROCESSING DEVELOPMENT. p. 32-7 of PROG-
RESS REPORT, MAY 16-NOVEMBER 15, 1955. Decl.
Apr. 8, 1957, T4p. (BNL-380)

The following topics are presented Tank Surge Test
Experiment using a simulated Savannah River Purex-type
waste, Resistivity of waste streams to current heatgenera-
tions; metallic corrosion tests; melt corrosion studies,
scaling characteristice of wastes, and Ru electroplating
studies

85
QUARTERLY PROGRESS REPORT JANUARY 1~
MARCH 31, 1956. UNCLASSIFI!ED SECTION. 6l1p.
(BNL-388)

Resuits of radioactivity and dust settling out of the
atmosphere for the calender year 1855 are presented as
well as an analysis of the exposures received at the pile by
individuals and recorded regularly assigned personnel
monitoring equipment for the 4 year period ending Decem-
ber 31, 1055,

University of California, Berkeley.

Senitary Engineering Research Laboratory

86
REMOVAL OF RADIOISOTOPES BY SEWAGE TREAT-
MENT PROCESSES;, PROGRESS REPOLT NO. 1, MAY 1,
1951 TO MARCH 31, 1852, Warren J. Kaufman, Gerhard
Kiein, and Harold B. Gotaas. Apr 15,1952, 27p. (AECU-
2035)

The removal of P® by the activated sludge process wae
studied both in batch and continuous operation. The effec-
tiveness of the process varied widely as a result of changes
imposed upor the amount and nature of BOD loading, sus-
pended solids concentrzt.ion, stable phosphate concentration
and aeration period. In the course of treating a normal
domestic sewage in the conventional treatment plant a high
reduction of the radioactive phosphorus concentration may
not be expected. The results presented permit the following
fundamental observations. Phosphate is assimilated by
activated sludge as a conseguence of cell growth and iso-
topic exchange. Uptake of P¥ by cell growth predominates
at low sludy. ages while isotopic exchange is favored by a
b'gh concentration of suspended solids. The BOD/N ratio
appears to be more critical in the removal of radicactive
phosphorus than in the reduction of BOD. KRemoval of P¥
i8 a function of the stable phosphorus concentration in the
waste. Removals as high as 98% are ,ossible at stable
phosphorus levels of approximately one ppm. However, at
phosphorus concentrations of 6 ppm or higher, P¥ removals
may be 20% or less. The phosphorus exchange rate between
the solution and solid phases for an activated sluuge de-
veloped on 6.5 ppw phosphorus is approximately 0.35 ppm P
per hour for the first seven hours after feeding.

87
COMCENTRATION OF RADIOISOTOPES BY ACTIVATED
SLUDGE; PROGRESS REPORT CCVERING PERIOD
APRIL 1, 1952 TO MAY 31, 1953. Warren J. Kaufman,
Gerhard Kien, and Arnold E. Greenberg. May o1, 1953,
Tlp. (AECU-2665)

This investigation was made to evaluate the effectveness
of the activated sludge process for the concentration of
radioisotopes from liquid wastes. The studv was concerned

with possible applications of biological treatment methods
to the wastes of the atomic energy industry and with the role
of the municipal sewage treatment plant receiving the
wastes of research and medical institutions. The isotopes
studied inciuded P® ' and 8r" in the chemical forms of
the orthophosphate, lodide, and strontium ions respectively
With each isotopes, studies were f{irst made on a batch

basis to determine the influence of variation substrate
composition as well as modifications in the *tion of
the treatment process. These investigations we: _ncerned

with such parameters as the concentration of carrier and
chemically similar elements, the presence of complexing
agents, and the nutritional characteristics of the waste as
related to the concentration and activity of the organisms
present in the microbiological system. Following the pre-
Uminary batch investigations, continuous flow pilot scale
studies were carried out with each isotope in order to
estimate the removals to be expected in the full scale
activated sludge treatment plant. Radioisotopes were added
continuously over a sufficient period of ime for steady
state conditions to be reached and for a true tracer rela-
tionship to be established between the radio-element and
its carrier. Additional te*ts were made to determine the
manner of passage of transient concentrations of radio-
isotopes through the treatment plant with the objective of
evaluating the relative influence of hydraulic snd isotopic
dilution.

88
REMOVAL OF RADIOISOTOPES BY SEWAGE TREAT-
MENT PROCESSES. PROGRESS EEPORT NO. 3 COVER-
ING PERIOD JUNE 1, 1953 TO MAY 31, 1854. BIOLOGI-
CAL TREATMENT OF RADIOACTIVE WASTES. Gerhard
Ki®in, Arnold E. Greenberg, and Warren J Kaufman.
June 30, 1854. 67p. (AECU-2824)

Aerobic methods are given on the removal of mixed
fission products and radioactive Sr from both natural
domestic sewage and from a synthetic substrate. The
activated sludge and trickling filter processes were found
to remove from 70 to 85% of the fission products ranging in
age from 1.3t02.7yr. Variations in the methods of operation
and in waste composition was shown to exert little in-
fluence on the uptake of {ission products. Removals were
independent of Ca and Mg corcentrations up to 300 and
22 ppm, respectively, and were little affected by Al salts.
The presence of the chelating agent, disodium ethylene-
diaminetetraacetic acid, caused the elution of fission prod-
ucts from the trickling filter slimes and reduced removals
to nearly zero. Aeration periode as short as 2.7 hr did not
reduce the uptake of fissiun products by activated sludge.
Trickling filter loadings ranging from 2.2 tonearly 10 million
gal of settled sewage ner acre of filter area per day provided
esseniially the same degree of fission products uptake The
removal of radiostrontium generali; did not exceed 20%
and was clos2ly dependent on the mineral composition of
the substrate being treated. Ca, Mg, Al, and complexing
agents all reduced Sr removal efficiencies. The P require-
menis of algal-bacterial systems. developed in a eymbiotic
relationzhip, wese found K. be proportioned to the rate of
algal growth and generaliy greater than that reported for
the activated sludge and trickling filter process«s.

89
UNDERGROUND MOVEMENT OF RADIOACTIVE WASTES.
Progress Report No. 1| covering period July 1, 1954 to
June 30. 1855. Warren J. Kuufman, Richard G. Orcutt,
and Gerhard Klein. Aug. 1, 1955, 92p. (AECU-3115)

A preliminary investigation was made of several physical
and chemical factors influencing the feasibility of high-
level radioactive waste disposal by injection into isolated
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geological formations. The report includes a review of the
injection disposai practices of the petroleum and chemical
industries and considers the problems likely to be en-
countered in using similar techniques for the disposal of
fission product wastes of the nuclear energy Iindustry.
Laboratory model and field studies were made to determine
the influence of hydraulic parameters on velocity varia-
tions during the flow of liquids through porous media. The
contribution of longitudinal mixing in laminar flow to the
development of concentration {ronts has been considered.
It was observed that even in homogeneous isotropic media,
pordons of the injected waste may travel at velocities ex-
ceeding six times the average. A Hele-Shaw parallei plate
viscous flow model was employed to investigate density
displacements resulting from the injection of a liquid differ-
ing in density from the formation water. Column studies
of clays and a typical oil sand have shown that exchange
reactions may retard the advance of radiostrontium con-
centration ironts to as much as one fortieth of that of the
liguid fronts. lon exchange may thus make a significant
contribution to the waste storage capacity of connate
formations.

90
THE MOVEMENT OF RADIOSTRONTIUM THROUGH NAT-
URAL POROUS MEDIA. PROGRESS REPORT NO. 2 COV-
ERING PERIOD JULY 1, 1955 to June 30,1956 Richard G.
Orcutt, Warren J. Kaufman, and Gerhard Klein. Nov. 1,
1956. S58p. (AECU-3008)

The feasibility of discharging radioactive wastes into
underground formations is dependent on the predictability of
the movement of certain hazardous radioisotopic com=-
ponents. This progress report examines several theories
concerned with the equilibria and kineucs of ion-exchange
a8 they apply to estimating the rate of underground move-
merst of radiostrontium. Laboratory studies were conducted
with the objective of testing the applicability of these theories
to estimating the displacement aad dispersion of radio-
strontium fronts in natural media. The porous media studi-d
with both batch and column systems included several connate-
water bearing sands, an agiicultural soil, and a standard
halloysite ciay. The parameters investigated were the ex-
change capacity, various expressions of equilibria, the in-
fluence of calcium, sodium, and hydrogen ions on the rate of
Sr movement, the hydraulic rate of liquid application, and
the rate coefficien:s controlling the ion-exchange reactivns.
The results indicate that a proper application of existing
for -exchange theory will greatly reduce the uncertainties in
estimating the rate of radiocontaminant travel through
natural media and may ultimatei. provide criteria for the
design of subsuriace disposal systems.

University of Cclifornia, Los Angeles.
Atomic Energy Project

7
INDUSTRIAL HYGIENE, RADIO-ECOLOGY, AND DIVER-
SIFIED PROBLEMS DIVISIONS, p. 60-99 of QUARTERLY
PROGRESS REPORT FOR PERIOD ENDING JUNE 30,
1953. July 1, 1953. Decl. Mar. 6, 1957. 99p. (UCLA-
260)

The testing and development of equipment for use in dust
inhalation studies and routine heaith physics activities for
the period are reported. Progress is reported in a study of
factors affecting the precision and accuracy of the spectro-
graphic analysis of bone ash. Additional data are included
on the fixation and exchange of various isotopes by various
scils and clays, and the uptake and metabolism of Sr™ + v*

by rats. Data are tabulated on the activity found in plants
and animals collected from areas contaminated by radio-
active fall-out from atomic explosions.

92
THE INFLUENCE OF SOIL ORGANIC MATTER ON THE
UPTAKE OF FISSION PRODUCTS. Hideo Nisheta and
Bruce W. Kowalewsky. p.95-8 of QUARTERLY PROGRESS
REPORT FOR PERIOD ENDING MARCH 31, 1954. Apr. 1,
1954. Decl. Jan. 14, 1956, 118p. Contract AT-04-1-
Gen-12. (UCLA-286)

Data are given on the influence of soil organic matter on
the availability of Sr* to Barley Scadlings grown by the
modified Neubauer technique.

General Electric Company.
General Engineering Laboratory,
Schenectady, New York
93

UTILIZATION OF THE GROSS FISSION PRODUCTS,
Progress Rsport No. 2 for the Period January 3, 1952 to
January 14, 1953. E. L. Mincher and R. M. Lichwnstein.
Mar. 20, 1953. Decl. Dec. 2, 1955. 46p. Contract W-31-
109-Eng-52. (GEL-67; RS3GLS1)

Two methods of evaporating mixed-fission-product waste
process solutions to dryness are discussed. Direct evapora-
tion under reduced pressure with some added heat was found
superior to the freeze-drying wethod. A 3 source of ~50 mec
was prepared by the former method and activity calculations
are presented.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

94
RADIOLOGICAL SCIENCES DEPARTMENT RESEARCH
AND DEVELOPMEXNT ACTIVITIES QUARTERLY PROG-
RESS REPORT [FOR | OCTOBER ~DECEMBER 1954. H. M.
Parker. Jan. 10, 1955. Decl. with Deletions Dec. 7, 1955.
27%. (AECD-23817)

Data are presented from a radiobiological ecological
survey of the Columbia River and the Hanford area; studies
on the toxicology of I'" in sheep; the effects of whole-body
x irradiation in sheep; the effects of contact with radio-
active particles on the skin of swine; Puadsorption by rats,
the absorption and tissue distribution of fission products
in rats and mice; and tracer studies on plant meiabolism of
fission products. Research and developmentactivities aimed
at improving monitoring methods and insiruments are
discussad. The objectives of research and develcpment
activities of the Radiological Sciences Department are
summarized.

95
PROGRESS REPORT FOR JANUARY, 1950. CHEMICAL
RESEARCH SECTION. F. W. Albaugh. Feb. 15, 1950
Decl. Feb. 19, 1957. 36p. (HW-18078)

Data are given on RuO, decontamination from Redox
solutions by distillation; Zr-Nbdecontamination oi dissolver
solution on extraction-scrub with and without scavenging;
decontamination of metal waste extracted with TBP, and
decontamination of Bi PO, process non-U wastes (Pu scaveng-
ing by tannic acid).
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96
RADIOLOGICAL SCIENCES DEPARTMENT QUARTERLY
PROGRESS REPORT, RESEARCH AND DEVELOPMENT
ACTIVITIES FOR JULY-SEPTEMBER, 1952 H. M.
Parker. Oect. 21, 1952. Decl. Aug. 31, 1956. 28p. (HW-
25094)

Data are reported {rom the following studies: an evalua-
tion of painte for use on steel retention basins, a radio-
biological-ecological survey of the Columbia River, the
effect of reactor effluent water on aquatic organismes, the
absorption of Pu from the gastrointestinal tract of rats, a
comparison of the tissue distribution and retention of tritium
in sheep and in rats, delayed effects of radiation on algae,
the accumulation of Sr, Cs, Y, and | on dead and living roots
of bean plants, the uptake of environmental tritium by plants,
tissue distribution and chronic effects of I''' on sheep,
radioblological monitoring of the production area, analysis
for Ra content of cadavers, testing of agents from the re-
moval of Pu contamination from skin, testing of separations-
plant stack monitors, a technique for the analysis of Ru in
vegetation, decay characteristics of noble gases in water,
4 procedure for the dissolution of Ra from so) samples,
counters for & counting, and instruments ! . ., , and neu-
tron dosimetry, atmospheric contamination studies, ground
waste investigations, and survey instrumentation.

97
RADIOLOGICAL SCIENCES DEPARTMENT QUARTERLY
PROGRESS REPORT, RESEARCH AND DEVELOPMENT
ACTIVITIES FOR OCTOBER-DECEMBER 1952. H. M.
Parker, Jan. 5, 1853, Decl. Aug. 31, 1956. 30p. (HW-
26523)

Data are presented on the following studies: a radio-
biologitul-ecological survey of the Columbia river, effect
of reactor-effluent water on aquatic organisms, tissue
distribution of D and T, delayed effects of radiation on
algae, Ru absorption by bean plants, uptake of radioactivity
by plants grown in contaminated soil, toxicology of I''!,
effect of route of administration on I'" metabolism, Pu
toxicity and therapeutics, uptake of environmentalDand T by
plants, radiobiological monitoring of the production area,
testing of separations-plant stack monitors, temperatur= in
salmon nests, activity in stack-gas particulates, anddecon-
tamination of adsorbed Ce from Hanford soil.

98
RADIOLOGICAL SCIENCES DEPARTMENT QUARTERLY
PROGRESS REPORT: RESEARCH AND DEVELOPMENT
ACTIVITIES [FOR| APRIL-JUNE 1953. H. M. Parker.
July 31, 1953. Decl. Aug. 31, 1956. 35p. (HW-28892)

Data are presented on the following studies: the uptake
and distribution of P¥ in aquarium communities of micro-
brganisms, radiobiological-ecological survey of the Colum-
bia River, effects of reactor effluent on aquatic organisms,
a4 comparative otudy of Dy and T, incorporation and retention
in rats, effects of T, in the media on growth of algae and
bacteria, uptake of Puby plants, the effectof pH on the uptake
of Ce by plants, and the uptake of Sr by plants. Data are in-
cluded on the toxic effecta of low-level chronic doses of 1'"
to sheep, and the relative effects of Zr citrate and Ca EDTA
in the removal of injected Pu in the dog. Analytical tech-
niques and methods used in routine monitoring studies, con-
struction of radiation detection instruments, and environ-
mental studies to check the adequacy of waste disposal
systems are described.

99
ANNUAL REPORT ON BIOLOGY RESEARCH FOR 1852,
July 7, 1953, 178p. (HW-28636)

Data obtained during the period from a radiobiological

4

survey of the Columbia River indicated the distribution of
radioactivity in river organisms to be ¢ milar to that of
previous years. Tracer amounts of P® introduced into
aquaria were effectively removed by plankton and algae.
Data are summarized on the effects of 3 yr retention in
dilute reactor effluent on rainbow trout, and the effects of
reactor effluent water on the eggs and young of saimon re-
tained in reactor effluent for 11 months. Barley irrigated
with various dilutic™s of reactor effluent water showe.' .0
effects attributable to radioactivity. Data are presented on
the metabolism of tritium in the rat, the rate of percutaneous
absorption of tritium from an HTO-contaminated atmosphere,
long-term retention of trittum in the rat and sheep, the
comparative metabolism of deuterium and tritium in the rat,
the metabolism of Hisotopes by algae, and the metabolism of
H isotopes in bean plants. The rates of absorption through
the skin of rats were determined ior various types of Pu
solutions, and the effectiveness of various decontaminating
agents and procedures in decontaminating skin were in-
vestigated. Data are reported on the growth of algae in
various concentrations of the 5 -emitting radioisotopes, P®,
8% Sr'.y" and H'. Data are included on the uptake of
radicactive elements present in Jangle test site soil, by
four species of plants, and a tracer study of the absorption
of Ru from nutrient solution by kidney bean plants as a func-
tion of Ru concentration and pH. Tracer studies of the
absorption of P, §, Ca, Mn, Zn, Cu, and Sr by Chiorella
showed that the amount of the element absorbed by the algae
is a function of the element and its concentration in the
nutrient solution. The maximum translocation did not exceed
2% by leaves of tomato and kidney beans exposed to I'"' vapor.
A study of the toxicity of I'" in sheep was continued. Biologi-
cal radiation monitoring procedures were continued and data
are included on wildlife thyroid activity densities as related
to vegetation activity.

100
ANNUAL REPORT ON BIOLOGY RESEARCH FOR 1953,
Jan. 4, 1654, 163p. (EW-30437)

Radiobiological conditions in the Columbia River during
1953 are compared with conditions during previous years and
current studies are summarized. Data are pre<ented from
studies of the following: the effect of reactor effluent on young
salmon and trout, and on cereal plants; the uptake of Pu’®
and Ce'** by plants; the physical and chemical properties of
soils for use in comparative studies of fission product
uptake by plants; the radiosensitivity of vitamins, the
mutagenic effects of P¥ in Neurospora; the effectsof tritium
oxide on some synthetic processes in Chlovella. Data are
presented {rom tracer studies of the absorption and distribu~
tion of Ru in fowl; the percutaneous and gastrointestinal
absorption of Pu in rats; the effectiveness of various
therapeutic agents in Pu poisoning; determination of o par-
ticle emitters in the lung; and the toxicity of I'* in sheep and
rabbits.

0
BIOLOGY RESEARCH-ANNUAL REPORT [FOR|] 1954,
BIOLOGY SECTION, RADIOLOGICAL SCIENCES DEPT.
Jan. 3, 1955. Changed from OFFICIAL USE ONLY Nov. 9,
1955. 188p. (HW-35017)

Research activities engaged in during the period are
summmarized. Progress is reported on studies of the effects
of reactor effluent on aquatic and plant life; a radiobiological
survey of the Columbia River; plant and animal absorption
and metabolism of fission products, Pu, and tritium; the
chronic effects of I'' and external radiations administered
to sheep; the toxicity of radioactive particles; and the de-
velopment of new or improved techniques applicable to
radiobiological studies.
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RADIOLOGICAL SCIENCES DEPARTMENT RESEARCH
AND DEVELOPMENT ACTIVITIES QUARTERLY PROG-
RESS REPORT FOR JANUARY-MARCH 1055, H. M.
Parker. Apr. 10, 1855 Decl. with deletipns Dec. 7, 1855,
28p. Contract W-31-109-eng-52. (HW-36301(Del.))

Data on the activity densities of whitefish {lesh in the
Columbia River and effects of reactor effluent on the
chinook salmon are summarized. Experiment.] studies in-
clude: toxicology of I'", irradiation of pig skin with
radioactive particles, fisston product absorption and metab-
olism, uptake studies of Sr* and Ba'*’ using bean and barley
plants, properties of stack gas particulates, wind tunnel
particie pickup, and ground water investigations.

103
RADIOLOGICAL SCIEVC"C DEPARTMFNT RESEARCH
AND DEVELOPMENT ACTIVITIES. Quarterly Progress
Report April-June, 1955. H. M. Parker. July 11, 1955,
Decl. Dec. 6, 1955. 31p. (HW-38108)

Progress is reported in the radiobiological-ecological
survey of the Columbia River; the effects of / particles
from Ru'™ plagques mounted against the skin of swine and
rabbits; the tissue distribution and maximum permissible
concentration of Ru in rats; tritium absorption and metab-
olism in rats; the radioisotope buildup in rats receiving
reactor effluent as drinking water; facto.s influencing the
uptake of fission products in plants; and modifications in
methods of radiation monitoring and waste disposal.

104
RADIOLOGICAL SCIENCES DEPARTMENT RESEARCH
AND DEVELOFMENT ACTIVITIES QUARTERLY PROG-
RESS REPORT [FOR| JULY-SEPTEMBER 1955. H. M.
Parker. Oct. 11, 1655. Decl. Mar. 6, 1957. 3%5p. (HW-
39624)

Progress is reported in the following studies: a radio-
biological-ecological survey of the Columbia River; the
toxicity of 1'"' in sheep; the synergistic effects of whole-
body x irradiation combined with the effects of ingested
1" and 1'"" plus skin J irradiations from Sr* plagues in
sheep, cutaneous absorption and metabolism of Pu in rats;
fission product absorption and metabolism in rats, the
pathological effects of radioactive particles on the skin and
following Intratracheal and intravenous administration to
experimental animals; tracer studies on the metabolism of
Mn, Fe, and Cr in plants; factors affecting the uptake of
Sr" © plants; the relative biological effects of 2 and o
particles in yeast; the genetic effects of internally deposited
radioelements and externally administered x radiation
in yeast; development of methods for the separation and
determination of fission products from product waste solu-
tions; application of geological, soll chemistry, and soil
physics studies to process waste disposal problems; aerial
observations on smoke and tracer particle diffusion and
transport, the relative retention efficiencies for small
particles on grass, rock, furrowed, and snow-{ence-
protected surfaces; development of an instrumeat for con-
tinuously measuring the dust loading of the atmosphere;
and the development of instruments for radiation dosimetry
and surveys. The status of the research program is sum-
marized,

105
RADIOLOGICAL SCIENCES DEPARTMENT RESEARCH
AND DEVELOPMENT ACTIVITIES QUARTERLY PROG-
RESS REPORT [FOR| OCTOBER-DECEMBER 1955,
H. M. Parker. Jan. 11, 1986. Decl. with deletions Feb. 26,
1957. 33p. Contract W-31-109-Eng-52. (HW-41026(Del.))

Progress is reported in the following studies: a radio-
biological-ecological survey of the Columbia River; the
toxic effects of continuous low-level exposure to I'*' in
pigs; the tissue distribution and retention of Ru'™ and Cs
in rats and mice; the pulmonary absorption of radioactive
particles and the pathological effects of such particles in
the lungs of mice; the uptake of I'*' and other fission products
from the soil and from air by plants; determinations of the
relative biological effectiveness for yeast cells of Po’'®
a particies and P¥ ¢ particles; the development of chemical
and radiological monitoring methods for studies of radio-
active contamination, temperature, and concentration of
non-radioactive toxic materials in waste streams, soll,
ground water, and zir; the separation of fission products
from waste streams, and improvements in instruments for
monitoring and low-level radiation counting.

106
BIOLOGY RESEARCH— ANNUAL REPORT FOR 1955,
Feb. 16, 1956, 188p. (HW-41500)

Progress is reported in the following studies: the effect
of Ca and Sr in soil on the uptake of Sr* by barley plant: .
the effects of carrier upon the tissue distribution of Ca*®
and Sr* in rats; the effects of flow, diffusion, adsorption,
and chemical reaction on isotopic dilution; observations on
chinook salmon spawning the the Columbia River system over
4 9 yr period; the toxic effects of chronic exposure to
chromates on trout; the chronic build-up of radioisotcpes in
rats drinking concentrated reactor effluent water; the radio-
biological monitoring of reptiles, birds, and mammals ex-
posed to fission products in the Hanford area; the foliar
sorption of 1" by plants; the uptake of Sr’ by bariey
from contaminated soil; a comparison of the uptake of fission
product elements by barley plants under various laboratory
and field conditions; the percutaneous absorption and decon-
tamination of Pu in rats; the gastrointastinal absorption of
Pu by rats; the absorption and turnover of Ru'™ in rats;
gastrointestinal radiation damage from ingested Ru'™ inrais,
the gastrointestinal absorption, distribution, bone aeposition,
and retention of various forms of P* by rats; the pathological
effects of both low-level chronic and acute administration of

' in sheep.

107
RADIOACTIVITY LEVELS OF THE COLUMBIA RIVER
BELOW RICHLAND, WASHINGTON FOR THE PERIOD
JULY, AUGUST, SEPTEMBER, 1955. R. E. Rostenbach.
Mar. 22, 1956. 9p. Contract W-31-109-Eng-52. (HW-
42181)

Below Richland, Washington there is a gradual decrease
in the concentration of J particle emitters in the Columbia
River water. The concentration of o particle emitters in
Columbia River water averages less than 5 « 10~ .c/ml
at all locations. The activity of o particle emitters in mud
samples was less than the detection limitof 3 = 10~* ,c/gm;
the average activity density of 7 particle emitters approxi-
mates those reported for the previous quarter.

108
RADIOLOGICAL PCIENCES DEPARTMENT RESE ARCH
AND DEVELOPMENT ACTIVITIES QUARTERLY PROG-
RESS REPORT [FOR| JANUARY-MARCH 1056. H. M.
Parker. Apr. 13, 1956. Decl. Mar. 6, 1957. 33p. (HW-
42403)

Progress |s reported in the following stucdies: a radio-
biological-ecological survey of the Columbia River; the
toxicity of sodium dichromate in effluent water for chinook
salmon; the toxic effects of continuous low-level exposure
to I'" in sheep, fission product absorption and metabolism
in rats; absorption and metabolism of reactor effluent radio-
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isotopes In rats;, fissicn product uptake in plants; in yeast,
biological monitoring of waterfowl, development of a system
for the quantitative measurement by » counting of fission
products in reactor effluent; the development of monitoring
methods and instruments; counting techniques; and meteoro-
logical studies.

109
RADIOACTIVITY LEVELS OF THE CC LUMBIA RIVFR
BELOW RICHLAND, WASHINGTON FOR THE PERIOD
OCTOBER, NOVEMBER, DECEMBER, 1955. R.E.Rosten-
bach. May 1, 1956, &p. (HW-420486)

Below Richland, Washington there is a general decrease
in the concentration of / particle emitters in the Columbia
River water. The concentration of o particle emitters in
Columbia River water averages less than 5 » 10™ .c/ml
at all locations. The activity of o particle emitters in mud
samples was less than the detection limit of 3 » 107*
ue/gm, the average activity density of / particle emitters
approximates those reported for the previous quarter.

no
RADIOACTIVITY LEVEWLL OF THE COLUMBIA RIVER
BELOW RICHLAND, WASHINGTON FOR THE PERIOD
JANUALRY, FEBRUARY, MARCH, 1056, d. V. Clukey.
Oct. 8, 1956. 6p. (HW-45983)

In the Columbia River downstream from Richland, Wash-
ington there is a gradual decrease in concentration of
radioactive isotopes. At any one location there are fluctua-
tions due to factors such as dilution and decay time. During
this period at all locations the concentration of o particle
emitters in water averaged below the detection limit of
5 « 107" uc/cc. In mud, all @ particle emitter concentrations
were below the detection limit of 3 » 10™ uc/gm. # particle
emitters in water upstream of McNary Dam increased by a
factor of 1.5 to 2, with averages at various locations ranging
from (3 to 40) » 107" uc ‘cc, but in river mud the average of
2 % 107" jic/gm was about’/, that during the previous quarter.
Downstream {rom McNary Dam, £ particle emitter average
concentrations in water were about the same as those during
the past three quarters.

m
RADIOACTIVITY LEVELS OF THE COLUMBIA RIVER
BELOW RICHLAND, WASHINGTON FOR THE PERIOD
APRIL, MAY, JUNE, 1956. H. V. Clukey. Oct, 17, 1856,
9p. (HW-46004)

In the Columbia River downstream from Richland, Wash-
ington there is a gradual decrease in concentration of
radioactive isotopes. At any one location there are {luctua-
tions due to factors such as dilution and decay time. During
this period at all locations the concentration of o particle
emitters in water averaged below the detection limit of
5 10 uc/cc. Special analyses for U showed an average
of 1.1 ug/ce (7 = 107" uc/ce). In mud, all o particle emitter
concentrations were below the detection Limit of 3 » 107¢
wC/gm. /4 particle emitters in water upstream of McNary
Dam decreased slightly due to increased river flow this
quarter, with averages at various locations ranging from
(3 to 25) » 107" uc/ce, but in river mud the averages of
2 » 107 uc/gm were about the same as the previous quarter.
Downstream {rom McNary Dam, s-particle emitter average
concentrations in water were about the same as the past
three quarters,

n2
RADIOACTIVITY LEVELS OF THE COLUMBIA RIVER
BELOW RICHLAND, WASHINGTON FOR THE PERIOD
JULY, AUGUST, SEPTEMBER, 1956. H. V. Clukey. Dec.
10, 1956, 9p. (HW-47170)

During this period, at all locations, the concentration of

1

particle emitters in water averaged below the detection
limit of § » 10™ uc/ce. In mud, all @ particle emitter con-
centrations were below the detection limitof 3> 10~ ,c/gm.
# particle emitters in water upstream of McNary Dam
increased slightly due to normal decreased river {low this
quarter, with averages at various locations ranging from
(3 to 25) » 107" ye/ec, but in river mud the averages of
2 » 10~ ,c/gm were about the same as the previous quarter.
Downstream from McNary Dam, 7 particle er.itter average
concentrations in water wer2 about the same as the past
3 quarters.

Knolls Atomic Power Laboratory,

Schenectady, New York

n3
WASTE DISPOSAL PROGRESS REPOR1; DECEMBER
1850, JANUARY, FEBRUARY 1851. Changed from OFFI-
CIAL USE ONLY June 3, 1857. 15p. (KAPL-479)

Concertration of low-activity liquid wastes in an evap-
orator to the point where they solidify on cooling is re-
ported; thus driers are bypassed. All segregated, com-
bustible contaminated wastes from SPRU operations and
from maintenance are burned in the incinerator. Activiiy in
the off-gases disch “rged to the atmosphere 18 below tolerable
limits, A process research laboratory to study crystalliza~
tion as a means of waste concentration is proposed. The
process is established in two parts. (1) concentration of
solution by evaporation and (2) removal of the crystallizable
salts.

n4
DEVELOPMENT ACTIVITIES IN THE HEALTH PHYSICS
DIVISION. Semiannual Progress Report for the Period
Ending December 31, 1950, R. Z. Bouton, R. W. Houston,
and W. Van der Grinten. Jan. 1851. Changed from OFFI1-
CIAL USE ONLY June 26, 1956. 72p. Contract W-31-
108-Eng-52. (KAPL-482)

Progress is reported in developmental activities during
the period. A modified electrostatic precipitalor was
developed wnich utilizer a point-to-plane electrode con-
figuration which deposits the entire aerosol on a hali-inch
diameter surface which may be removed quaatitatively in
a transparent plastic film for chemical analysis or micro-
scopic size count. Preiiminary results were obtained on
size distribution of KAPL shop dusts. Progress is also
reported on the development of a nuclear counting technique
for the determination of tritium as HTO in urine or other
aqueous samples, and a nuclear f{ilm procedure for the
determination of very low levels of @ activity.

15
WASTE DISPOSAL: PROGRESS REPORT JUNE, JULY,
AUGUST, 1851, Changed from OFFICIAL USE ONLY
June 3, 1957. [nd] 35p. (KAPL-604)

The increase in efficiency of decontamination obtained
with a larger Pease-Anthony Scrubber at KAPL isdiscussed.
Decontamination factors across the various piecesof equip-
ment in the decontamination train were determined by gas
sampling. The effects of a number of variables (reflux ratio,
distilling pressure, acidity of distillaie) on the decontamina-
tion of HNO, containing radioactive Ru were studied in glass
equipment. Nonreproducibility of results led ‘o the belief that
the chemical state of the Ru might have changed as a result
of repeated distillation or the introduction of some impurity.
A study of the filtration of laundry wastes to remove the
lint indicated that this one step would not decrease the
activity content of the wastes below the allowable limits for
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discharge directly to the environment. Changes in waste
disposal proposed by the KAPL Radioactive Waste Com-
mittee are discussed.

né
WASTE DISPOSAL; PROGRESS REPORT; MARCH, APRIL,
MAY, 1951. Changed from OFFICIAL USE ONLY June 3,
1957. 16p. (KAPL-5680)

The solid combustible wastes burned in the hot incinerator
during the period had activity levels up to 9 rep/hr of / and
800 mr/hr of y; the off-gases, except for one sample, were
below tolerance in activity. A method of sampling the hot,
heavily dust-laden gases leaving the furnac2 has bean de-
veloped by making use of a special glass-fiber paper.
A series of runs in glass equipmnent was made to study the
recovery of HNO, {from solutions containing active Ru. Tests
of laundry wastes were made in order to see whether the
volume sent to the evaporators could be reduced.

nz
WASTE DISPOSAL PROGRESS REPORT [FOR ) SEPTEM-
BER, OCTOBER, NOVEMBER 1951. Decl. Feb. 26, 1957.
2p. (KAPL-648)

Experimental work is repcrted on a pilot incinerator for
contaminated combustiblie solide. Design criteria for a
production-type incinerator are summarized. The concen-
tration ol lquid waste by evaporation is reported. Data
are included on evaporation equipment and tests Factors
affecting the decontamination of HNO, by distillation are
discussed. The problem of high-level waste storage at KAPL
is outlined briefly.

ns
SEMIANNUAL PROGRESS REPORT OF DEVELOPMENT
ACTIVITIES IN THE HEALTH PHYSICS UNIT; JULY-
DECEMBER 1951. Jan. 1952. 37p. (KAPL-679)

A sampling unit is described which was designed and
constructed to provide a continuous, proportional sample of
the sanitary sewer effluent. The efficiency of the health
physics I, scrubbers was investigated and data are included.

ne
RADIOLOGICAL DEVELOPMENT ACTIVITIES. Health and
Safety Unit Semiannual Progress Report for January - June
1852, July 1952. Decl. Mar. 29, 1957. 42p. (KAPL-814)

Data are reported from a study of the total activity, the
size distribution of the particulate material, and isotopic
composition of the radioactive components discharged from
the stack during the dissolving, head-end, and extraction
operations of the separations process. The atmospheric
dilution of the stack effluent was also estimated. Informa-
don obtained on the radioisotopic composition of evaporator
condensate provided the vasis for revision of the maximum
permissible limits for discharge to the Mohawk River. A
series of tests established a maximum detection efficiency
of 19% for a scintillation probe in detecting » radiation in a
liquid medium. A smoke generator suitable for the evaluation
of the sfficiency of laboratory fume hoods is described, and
a schematic sketch is included.

120
QUARTERLY REPORT OF THE KAPL ENVIRONMENTAL
MONITORING RADIOLOGICAL SERVICES SUB-UNIT FOR
JULY, AUGUST, SEPTEMBER, 1951. Decl. June 18, 1957,
31p. (KAPL-850)

Operations at the Knolls Site did not contribute signifi-
cantly to any persistent increase in the normal environmental
background radiation measurements. Levels of activity de-
tected in the air and liquid waste discharge were aitributed
to normal Separations Pilot Plant operations, while the

7

fission-product content in rain was probably due to outside
influence.

m
RADIOLOGICAL DEVELOPMENT ACTIVITIES IN THE
HEALTH AND SAFETY UNIT. Semiannual Progress Re-
port for July -December 19852. Jan. 1953. Decl. Feb. 7,
1957, 80p. Contract W-31-109-Eng-52. (KAPL-863)

Progress is repcrt~d on separations pilot plant stack
effluent studies, determination of the counting efficiency of
an inert gas monitor, evaluation of the neutroa spectra
external to KAPL reactors, developmient of a BF, tube
fitted with concentric polystyrene cylinders of varying
thicknesses for intermediate neutron monitoring, and de-
velopment of a procedure for the analysis of radiostrontum
in vegetation. The particle-collection efficiency of an
electrostatic precipitator and glass fiber air-filtering unit
and performance characteristics of standard laboratory fume
hoods under operating conditions were determined. A new
sampling unit was designed for the collection of air-borne
particulate matter, and data on its performance are in-
cluded. It was concluded that Vinylite plastic bags are the
most satisfactory method for protecting survey instruments
from radioactive contamination. The maximum permissible
air concentration for Th'® was calculated to be in the range
of 1 to 7x 10" ,c/cc. It was concluded that incidence of
biclobed nuclei in lymphocytes is not a practical indication
of radiation exposure.

122
RADIOLOGICAL DEVELOPMENT ACTIVITIES IN THE
HEALTH PHYSICS UNIT. Semiannual Progress Report
[tor| January-June 1953. Changed from OFFICIAL USE
ONLY June 3, 1957. 33p. (KAPL-997)

The calibration of the constant air monitor used to detect
Kr' emanating from the Sep..ations Process Operations
was completed. An average dotection efficiency of 1.1% and
an absorption factor of 0.7 were determined from three
series of analyses. The efficiency of Special Materials
Shop air-cleaning unit in the collection of submicronic
particles under specific operating conditions is reported.
Recommendations to increase the efficiency are made. The
collection efficiency, as a function of particle size, for
air-cleaning and air-sampling filter media is reported for
a face-velocity range of 0.5 to 100 cm/sec. The minimum
collection efficiencies for the particle size and face-
velocity ranges were investigated. The average absorptions
of alpha and beta activity in the Hollingsworth and Vose-70
filter media for a series of analyses were 63 and 24%,
respectively. Liquid waste studies during the period in-
clude the investigation and recommendation of a propor-
tional sampler for combined sewer effluents and adsorption
studies of fission-product activity on the Mohawk River
sediment. A discussion of the metering and sampling system
for the liquid waste discharged into the Mohawk River is
included in this report. The adsorption of fission-product
activity on Mokawk River sediment with respect to contact
time, laundry detergents, dissolved solids, and the quantity
of river sediment was investigated and the data are
tabulated. A vegetation analysis for radioruthenium was
investigated, and a tentative calculation of the maximum
permissible concentratione of activity in vegetation was
made .

123
QUARTERLY REPURT OF KAPL ENVIRONMENTAL
MONITORING RADIOLOGICAL SERVICES SUB-UNIT
(FOR] APRIL, MAY, JUNE, 1953. R. W. Trevithick.
Changed (rom OFFICIAL USE ONLY June 3, 1957. 40p.
(KAPL-1008)
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The influence of outside sources on environmental fission-
produc contamination reached unprecedented proportions
48 a resul' of a heavy rain on April 26. General radiation
levels were markedly increased as a result of vegetation
and soil contamination. Significant activity was detected in
the Mohawk River, West Milton Site Creeks, and in drinking
water supplies. Operational discharge of radinactive wastes
into the atmosphere and the Mohawk River was normal in
magnitude and the pattern of environmental contamination
from local sources was essentially unchanged.

124
RADIOLOGICAL DEVELOPMENT ACTIVITIES IN THE
HEALTH PHYSICS UNIT. Semiannual Progress Report
[for] July - December, 1953 Changed from OFFICIAL USE
ONLY June 3, 1957. 44p. (KAPL-1098)

Results are reported from studies of the efficiency of
various filter media for air cleaning and air sampling; an
evaluation of air flow rate meters; a comparison of the
light and the electron microscopes for studies of particle
size and particle density, the chemical analysis of Ru'®
in vegetation; the separation of K** from fission products in
urine and vegetation; adsorption of fission products on river
sediment; and the performance of film badges for detecting
y doses {from 0 to 800 R,

125
HEALTH PHYSICS REPORT FOR JANUARY, FEBRUARY,
MARCH, 185¢. Decl. Jan. 6, 1054. 34p. (KAPL-11186)
Routine personnel, in-piant, and environmental radiation
monitoring procedures and radiation hazards incidents in-
vestigated during the period are reported.

126
RADIOLOGICAL DEVELOPMENT ACTIVITIES IN THE
HEALTH PHYSICS UNIT. Semiannual Progress Report
{for | January - June, 1954. Changed from OFFICIAL USE
ONLY June 3, 1057, 25p. (KAPL-1268)

Results are reported from studies of the efficiencies of
air-cleaning and air-sampling filter media; the efficiencies
of a fast neutron scintillation detector and of film dosim-
eters; a comparison of film and rate meter data for de-
termining effective energy of x radiation; design and con-
struction of a radioactive gas counting system to measure
the activity of grseous / -emitters; the preparation and cali-
bration of a Kr*® 3 source; design and performance of an
experimental gas counting system to circulate and dilute
samples of radioactive gases for calibration purposes;
evaluation of radiochemical methods for the determination
o Cs' and of 2r"; investigations of the adsorption of
fission products on river sediment; and studies of methods
for moniloring radicactive gases.

127
HEALTH PHYSICS REPORT FGR JANUARY, FEBRUARY,
MARCH, 1955. Changed from OFFICIAL USE ONLY
June 3, 1857. 37p. (KAPL-1297)

Routine personnel, in-plant, and environmental radia-
tion monitoring procedures engagea in during the period
are summarized.

128
RADIOLOGICAL DEVELOPMENT ACTIVITIES IN THE
HEALTH PHYSICS UNIT. Semiannual Progress Report
{for | July ~December, 1954, Changed from OFFICIAL USE
ONLY June 3, 1857. 26p. (KAPL-1313)

Data are presented {rom studies on the efficiency of air-
cleaning filter materials and air-cleaning equipmont. An
illustrative schematic is presented of an extrapolation
chamber and auxiliarv componente constructed for use in
the determination of surface duse-rates from - sources

A radioactive gae counting system for the detecw...n of A"
was calibrated. Resonance and threshold detector foils of
In and § were tested for use inpersonnel neutron dosimetry
under both normal and emergency conditions in reactor
areas. The preparation of / sources is outlined. A method
is outlined for the determination of Ra'™ in urine Liquid
waste studies were confined to an analysis of P¥ activity
coliected on suspended Mohawk River sediment.

129
HEALTH PHYSICS REPORT FOR APRIL, MAY, JUNE,
1955. Changed from OFF!CIAL USE ONLY June 3, 1957,
35p. (KAPL-1378)

Routine personnel, in-plant, and environmental radiation
monitoring procedures engaged in during the period are
summarized.

130
HEALTH PHYSICS REPORT [FOR |JULY, AUGUST, AND
SEPTEMBER, 1955. Changed from OFFICIAL USE ONLY
June 3, 1857. 31p. (KAPL-1418)

Routine personnel, in-plant, and environmentai radia-
tion monitoring procedures engaged in during the period
are summarized.

13
HEALTH PHYSICS REPORT FOR OCTOBER, NOVEMBER,
DECEMBER, 1955. Changed from OFFICIAL USE ONLY
June 3, 1957, 35p. (KAPL-1492)

Routine personnel, in-plant, and environmental radiation
monitoring procedures engaged in during the period are
summarized.

132
HEALTH PHYSICS REPORT FOR JANUARY, FEBRUARY,
MARCH, 1956. Changed from OFFICIAL USE ONLY
June 3, 1957. 28p. Contract W-31-109-Eng-52. (KAPL-
1537)

Routine personnel, in-plant, and environmentai radiation
monitoring procedures engaged in during the period are
summarized.

133
RADIOLOGICAL DEVELOPMENT ACTIVITIEE IN THE
HEALTH PHYSICS UNIT. Semiannual Progress Report
{for | July-December 1955. L. J. Cherubin and J. J.
Fitzgerald. Cianged from OFFICIAL USE ONLY June 3,
1857. S52p. (KAPL-1572)

The efficiencies of millipore filters were determined for
the collection of KMNO, dispersed in air in the particle
size range of 0.005 to 0.2.. The oscillating thermal pre-
cipitator was tested to determine its efficiency for coliecting
duraluminum particulate material in the particie size range
of 0.1 to 2.1, Basic experimental equipment prepared for
atmospheric cdispersion studies included a fluorescent
pigment aerosol generator, fluorescence microscopy ar-
rangement, and supplemental meteorological equipment.
A technique involving acid leaching was developed for the
preparation of sampies for the determination of fission-
product activity in soil. A rapid method is described for
the preparation of samples {or the determination of fission
products in urine. Data are tabulated on the concentration
of radioactivity in Mohawk River plankton, vegetation, and
fish. Rain-out is defined as the deposition of radioactivity
from the atmosphere to the earth’s surface when the radio-
active particles are the nuclei for the formation of the
raindrops, and wash-out is defined as the quantity of radic-
activity deposited on the earth by the scrubbing action o
raindrops or snowflakes passing through the radiocactive
cloud. The integrated external dose from rain-out and wasn-
out following a nuclear incident was calrulated.
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134
CHEMICAL PROCESSING WASTE TREATMENT. D. L.
Barney. p. 13, 1519 of REPORT OF THE CHEMISTRY
AND CHEMICAL ENGINEERING SECTION FOR MAY,
JUNE, JULY, 1956. 87Tp. (KAPL-1573),

The seutralization step in the electrolytic process for
waste treatment was simulated. It was found that in this
step significant decontamination is obtained from Sr, Zr+Nb,
and rare earths, but not from Ru or Cs. In the electrolysis
of alkaline nitrate solution, only a small amount of H, is
produced and the only gaseous reduction product of nitrate
formed in significant amounts is NH,. The concentration of
nitrite ion, formed by reduction of nitrite, builds up to a
steady-state concentration. Progress is reported in de-
termining design factors for an electrolysis cell to be usea
in a procese for treating Purex nitrate wastes. Indications
are that cell compartmentation will not be necessary and that
electrical costs for the electrolysis step will be (10¢ /gal of
Purex waste.

135
RADIOLOGICAL DEVELOPMENT ACTIVITIES IN HEALTH
PHYSICS. Semiannual Progress Report for Janaury - June
1656. L. J. Cherubin and J. J. Fitzgerald. 45p. (KAPL-
1615)

An evaluation was made of optimum particle size and
face velocities for the penetration of KMNO, particles
through millipore filters. An investigation was made of the
rate of deposition of debris resulting from a liquid NaK-
water reaction. /n analysis was made of the dispersion
rate and subsequent fall-out of fluorescent particles from
the roof of a critical assembly. An automatic fall-out
sampler was constructed to provide a means for deter mining
the number of size characteristics of particles falling out
from a cloud at finite periods after geperation. The radio-
operated on-off switch for an air sampler was tested for
the radio control of portable air samplers. The energy
dependence of the Cutie Pie and Juno radiation survey
meters was determined using beta sources evaluated for
surface dos. rate by means of an extrapolation chamber.
The feasi_.aty of using a thyroid scintillation monitor as
a quick, relatively sensitive, and accurate external monitor
of the internal dose from the inhalation or ingestion of
fission products following a nuclear (power reactor) incident
was investigated. A method was investigated for the radio-
chemical determination of Th in urine. A study on the
radioactivity of samples of aquatic life in the Mohawk River
was continued. Criteria and methods for evaluating credible
reactor hazards to the environs were developed to cimplify
the assessment of reactor hazards. Data are tabulated.

136
" TALTH PHYSICS REPORT FOR APRIL, MAY, JUNE,
1936. Changed from OFFICIAL USE ONLY June 3, 1957.
30p. (KAPL-1595)

Routine personnel, in-plant, and environmental radiation
monitoring procedures engaged in during the period are
summarized.

137
HEALTH PHYSICS REPORT FOR JULY, AUGUST, SEP-
TEMBER, 1956. 35p. (KAPL-1689)

Routine personnel, in-plant, and environmental radiation
monitoring procedures engaged in during the period are
summarized.

128
HEALTH PHYSICS REPORT FOR OCTOBER, NOVEMBER.
AND DECEMBER, 1958. 36p. (KAPL-1699)

Personnel, in-plant, and environmental radiation monitor-
"» Drocedures engaged in during the period are summarized.

19

139
HEALTH PHYSICS REPORT FOR JANUARY, FEBRUARY,
MARCH, 1957. 32p. (KAPL-1831)

Personnel, in-plant, and environmental radiation moniter-
ing procedures engaged in during the period are summarized.

Mound Laboratory, Miamisburg, Ohio

140
LIQUID WASTE DISPOSAL RESEARCH QUARTERLY RE-
PORT FOR JANUARY, FEBRUARY, AND MARCH, 1850,
Apr. 1, 1950. Decl. with deletions Feb. 16, 1958. 34p.
(AECD-4147)

A complete radiochemical analysis has been made on the
sample of first-cycle neutralized waste A gravimetric
analysis has also been made on the sludge in the sample of
first-cycle waste. Sb has been shown to be in the pentavaler
state in the waste solutions. Both tannic acid and silica vl
can be used to remove Zr and Nb from the neutra) .ed
wastes. In additior Zr and Nb, silica gel also ad’ orbs
some Cs, Ru, and :» . ea ths. By the addition of N: 8,0, -
2H,0 and Na,SO, + waste solutions, a greater removal of
activity is obtaired by the precipitation of Fe,Fe(CN),.
An improvement in the method of precipitating FeS has
been made. The greatest difficulty is experienced in the
removal of Sb and Ru. With the 3 yr second-cycle waste a
combination process involving an Fe scrub, a Fe,Fe(CN),
precipitation, and neutralization appears most feasible.
With this combination a reduction in activity of from 2000
to 250 cpm/ml was consistently attained, a reduction in
volume of 500 to 1 (original volume of waste per burial
volume) was accomplished, and no processing difficulties
were apparent with the scale of equipment used. When a
N2,5,0, - 2H,0 reduction was followed by a Fe,Fe(CN),
precipitation, equally good decontamination was found.
However, the hydrosulfite must be added one half to 1 hr
prior to the cyanide precipitation, and decontamination was
not complete until approximately 3 days had elapsed. When
an Fe scrub was carried out in the presence of H,8, followed
by a neutralization step again, equally good reduction in
counts was experienced at low feed pH's. However, the
amount of precipitate was large, and the sulfides formed
presented difficult solid-liquid separation problems. The
Fe scrub-ferrocyanide-neutralization process when applied
to the spiked second-cycle crib waste (3 yrold) reduced the
activity from 125,000 to 23,000 cpm/ml and a second treat-
ment from 23,000 to 5,000. The one attempt to remove Zr,
Nb, and the rare earths by absorption on attapulgus clay
and other on silica gel looked promising. When the effluents
from these 2 operations were subjected to the Fe scrub,
Fe,Fe(CN), precipitation, and neutralization process, a
reduction in activity of 59,000 to 350 cpm, ml with the clay
and a reduction of 37,000 to 300 cpm,/ml with the gel was
obtained.

41

LIQUID WASTE DISPOSAL RESEARCH QUARTERLY RE-
PORT FOR AFRIL, MAY, AND JUNE, 1950. Decl. with
deletions Jan. 20, 1956. 32p. (AECD-4148)

Experiments have been carr.ed out with both neutralized
second-cycle wastes and pure isotopes which show that, in
general, the presence of fluoride ion does notinterfere with
the removal of fission products from waste solutions. Anal-
ysis of 1 third sample of neutralized second-cycle wastes,
whose estimated age was § months at the time the analysis
was complete, shows that the rare earth elements are present
in higher concentrations than any of the other fission
products. In a single step the activity of this solution can
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be reduced {rom an initial value of 38,000 cpm, ml to 500 to
700 cpm/ml by precipitation with either FeS or Fe,Fe(CN),.
At the same time the @ count is reduced from 150 cpm/ml
to background. The percentage activity removal by FeS is a
function of the pH at which precipitation occurs. Nuchar 000
and MnO, (‘ormed both internally and externally) are better
adsorbents for activity than silica gel or activated Al,O,.
Upon subjection of the fresh reactor waste solutions to the
adsorption, metal scrub, precipitation, and filtration scheme
of processing, a reduction in activity was obtained from
36,000 to about 300 cpm/ml. Silica gel and activated Al, Oy
were used in combination as adsorbents, Fe powder wase
employed for the metal scrub, and ferrocyanide was used as
the precipitant for Fe,Fe(CN),. The pr. cipitate was first
thickened in a small thickener then filtered on commercial
filter cioth. It was found difficult to maintain the proper pH
conditions in the adsorption column for maximum activity
removal. The adsorbents appeared to possess a tremendous
capacity for altering the soluticn. A small pilot model evap-
orator has been designed and constructed to obtain design
data for a larger unit that is contemplated. Thie model was
designed to minimize entrainment and foaming.

142
LIQUID WASTE DISPOSAL RESEARCH QUARTERLY RE-
PORT FOR APRIL 1, 1949 TO JUNE 30, 1949. Frank C.
Mead, Jr. July 1, 1948, Decl. with deletions Jan. 20, 1956.
28p. (AECD-4148)

Radiometric procedures have been developed for both
routine  analysis and to determine the radioactive con-
stituents by absorption studies, It is thought that Ru and
Ce make up 2 great portion of the radioactive materials
present in the two and one-hall year old crib waste. Their
presence has been corroborated by absorption studies. A
satisfactory method for the quantitative determination of
Ru in these solutions has been developed. Initial ion-
exchange experiments indicate that it is not practical to
use ion-exchange resins for the complete decontamination
of crib wastes. Coprecipitation experiments for the removal
of Ru as the sulfide or complex cyanide show some promise.

143
QUARTERLY REPORT FOR LIQUID WASTE DISPOSAL
RESEARCH FOR JULY 1, 1948 TO SEPTEMBER 30, 1948,
Oct. 1, 1048, Decl. Jan. '3, 1856. 24p. (MLM-380)

Processes [or the decr atamination of Hanford second cycle
(crib) wastes proceedrd along two lines: precipitation and
adsorption. Precipitat on experiments included the forma-
tion of Fe,Fe(CN), whic 1 is specific for Ru, precipitation of
Cs carrier with silicotw gstic acid and luteo phosphomolybdic
acid and the formation of metallic Ru by reduction with Fe
Adsorption studies were made on activated carbons for Ru,
and clays for Cs.

144
LIQUID WASTE DISPOSAL RESEARCH QUARTERLY RE-
PORT FOR OCTOBER, NOVEMIER, DECEMBER, 1048,
Jan. 1, 1950. Decl. Jan. 27, 1856. 20p. (MLM-406)

Experimentation on the Hanford second-cycle wastes,
known as the Hanford crib wastes, for this period was de-
voted mainly to decontamination procedures. Qualitative
analysis for the radioactive constituents of 2 samples of
aacond-cycle wastes have been completed. Self-absorption
studies were made on these samples as well as on pure
isotopes of Ru and Cs. 'he work on decontamination pro-
cedures was devoted, for the most part, to the precipitation
of radioactive elements rather than to their removal from
the waste s.lutions by adsorption. Thus, Ru, Sb, and Te
can be precipitated 25 their sulfijes. Cs can be completely

removed from the waste solutions by the precipitation of
either FeS or Fe,Fe(CN),. Some work was done on the ad-
sorption of Cs by Fuller's earth.

145
REPORT FOR LIQUID WASTE DISPOSAL RESEARCH;
NOVEMBER 13, 1850 TO MARCH 5, 1951. Apr. §, 1851,
Decl. with deletions Feb. 26, 1957. §p. (MLM-554(Del.);

The removal of radioactivity from liquid wastes of the
TBP process is being .nvestigated with the ultimate objective
of decontaminating these solutions to 2 value low enough to
be able to discharge them either to the ground or to local
streams without fear of creating a hazard. Certain solid-
liquid separation problems are presented involving the re-
moval of FeS, Fe,Fe(CN),, Fe(OH),, and Cay(PO,), precipi-
tates from solution. Studies have been initiated to deter mine
the necessary data pertaining to each of the separation
methods to make possible a proper selection when the final
decontamination process has been developed. Such methods
include filtration, sedimentation, xund centrifugation.

146
REPORT T'OR IIQUID WASTE DISPOSAL RESEARCH;
MARCH 5, 195 , TO JUNE 4, 1951, July 9, 1951. Decl.
Mar. 8, 1957. 15p. (MLM-578)

Decontamination of TBP metai-recovery wastes by FeS
precipitation followed by Fe(OH),-Cay(PO,), precipitation as
described in MLM-554(Del.) has been studied with respect
to pH control, effect of temperature, NaOC] treatment, and
effect of presettling agi:ation on the settling rate. Decon-
tamination by precipitation of a number of mercaptans,
CoS, NiS, MnS, CuS, PbCrO,, Fe(OH),, BaC,;0,, AgCr0,, and
Ni dimethyiglyoxime at various stages of the process, has
been investigated. A cost estimate of the precipitation
process is compare favorably with couts of evaporation.

147
REPORT FOR LIQUID WASTE DISPOSAL RESEARCH,
JUNE 4, 1051 TO SEPTEMBER 3, 1851. Oct. 8, 1851,
Decl Feb. 26, 1857. 19p. (MLM-€14)

Development of the FeS, Fe(OH),-Cay(PO,), precipitation
process for decontaminating tributyl phosphate (TBP) metal
recovery wastes has been continued. Emphasis has buen
placed on reducing the burial volume of precipitates by
eliminating addition of Ca after precipitation of FeS and by
recycling all Fe except that going to burial with the tirst
FeS precipitate. A tentative flowsheet for the process, listing
relative volumes and chemicals required, has been prepared.

148
REPORT FOR LIQUID WASTE DISPOSAL RESEARCH-
SEPTEMBER 3, 1851 TO DECEMBER 3, 1951. Jan. 7,
1952. Decl. Feb. 7, 1857. 18p. (MLM-852)

The differences in decontamination obtained with TBP
Metal Recovery Wastes and fresh, evaporated and neutralizec-
wastes are compared. Purex wastes on repeated scavenging
with FeS and Fe(OH),~Cay(PO,), precipitations has been
traced to the insufficient amount of phosphate in the Purex
waste to provide an excess over the stoichiometric amount
equivalent to the Ca added. The Purex waste from treating
3 10 5 yr aged slugs responds to scavenging treatment simi-
larly to the fresher wastes, providing an oxidizing treat-
ment to break up Ru complexes is employed. The removal of
Cs by FeS is not appreciably affectedby pH. Better removal
obtained when the precipitate is formed by addition of solid
Na,8 rather than by addition of a solution of Na,S. Fluoride
interferee with removal. Decontamination factors of the
order of 500 were obtained under optimum conditions such
as an Fe concentration of 0.02M and inactive Cs concentra-
tion of about 10™*M in 30% NaNO, solution.
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New York Operations Office,

Health and Safety Laboratory, AEC

i49
SOIL AND WATER URANIUM AND RADIUM SURVEY.
Progress Report. D. E. Lynch. June 20, 1950. Decl.
Dec. 8, 1955, 45p. (NYO-1521)

Soil and water surveys were made during 1949 at Lake
Ontario Ordnance Works, N. .. /near the mouth of the
Nicgara River); Middlesex samyp ing Plart, Middlesex, N.J.;
Harshaw Chemical Worke, Clevelana, Ohio; and the AEC
storage area at Lambert Airport, 5. Louis The current data
show the natural Ra content of soul to be from 8 x 107 to
18 x 107 g/g at the locations surveyed. The natural soil U is
3 %1009 > 107 g/g. These values are noarly in the radio-
active egniiibrium proportion. Klevin's earlier results, not
reported he <. showad Mobol U than normal in swampy ground
west of Lambert Airport. The current survey shows U and
Ra concentrations clearly above background 'n a similar
area south of the Middlesex sampling plant. Significaat
increases in soil surface radioactivity were not demonstrated
In other areas. Analysis of samples from ditches and drain
pipes reveals that some radioactivity is being added to
surface streams draining LOOW, the Middlesex Sampling
Plant, Lambert Airport, Mallinckrodt Chemical Works
(the Mississippi) and the Harshaw plant (the Cuyahoga). U
seems to be penetrating 10 ft or more into the soil under
Lambert Airport but concentrations more than 5 ftdeep are
lesa than twice background. There are signs of only slight
Ra penetration. Surface streams and ground water were in
every case found to be beiow lo*'curtu/pm.}ll analyses
did not reveal any contaminat‘on not also shown 'y U
determinations. Since the former are relatively expensive
they should be made only where there {= reason to suspect
contamination with wastes having a high Ra: U ratio.

New York University.
Lewis Van Carpenter Sanitary
Engineering Research Laboratory

150
PROGRESS REPORT FROM JULY 1, 1951 - AUGUST 30,
1952, [ON] TREATMENT OF SYNTHETIC LAUNDRY
WASTE ON TRICKLING FILTERS. William E. Dobbins,
Gail P. Edwards, and Richard Ehrenreich. Nov. 1982,
12p. (NYO-4508)

Preparatory to studics on the removal of radioactivity
from low-level liquid wastes, a nonradioactive soiution
simulating the laundry waste from the Knolls Atomic Power
Laboratory has been treated on trickling filters. The results
indicate that healthy, normal biclogical conditions accom-
panied by a high degree of removal of Biochemical Oxygen
Demand can be obtained under a wide range of loading
conditions.

151
REMOVAL OF RADIOACTIVITY FROM LAUNDRY
WASTES BY TRICKLING FILTERS. PROGRES* REPORT
FROM SEFTEMBER 1, 1952 TO NOVEMBER 0, 1053,
William E. Dobbins, Gail P. Edwards, Richard £hrenreich,
and Frederic A. Friedman. Dec. 1953, 34p. (NYO-4567)

A radiocactive laundry wasete containing mixed ’ission
products was treated continuously on single and two-stage
trickling filters. The results indicate that about 90% of *he
gross activity can be removed at organic loading of 250
pounds BOD per acre foot day. The percentage removal

decreases with increase in loading. Sludge was produced
71 a rate . about 0.3 Ib dry solds par Ib BOD removed.
The actt"(y level reached by the sludge is shown to be
essentially independent of loading rate but dependent on
the activity level of the waste.

North American Aviation, Incorporated.

Atomics International Division,

Canoga Park, California

152
SODIUM GRAPHITE REACTOR QUARTERLY PROGRESS
REPORT FOR JULY-SEPTEMBER 1855. SECTION A.
A. B. Martin, ed. SECTION B. J. C. Cochran, ed.
Mar. 15, 1068. Decl. Apr. 8, 1957. 141p. (NAA-SR-1513)

The shielding requirements for the radioactive liquid
waste disposal system have been re-evaluated. Data on the
radiation level from hold-up tank as a function of concrate
thickness for one tank containing fresh cleaning celi effluent
are plotted as well as calculations to check the adequacy of
the earth shielding above the sump discl . ge Une leading
to the hold-up tank vault.

153
REACTOR EVALUATION QUARTERLY PROGRESS RE-
POR™ FOR JANUARY-MARCH 1957. R. J. Beeley, ed.
June 17, 1957, 20p. (NAA-SR-1938)

Vario s methods of high-activity fission product waste
disposal were considered; the present method of storage in
large u derground tanks can be considared only as a
temporary expedient. Permanent methods of disposa! must
be found if an ever-growing waste-tank farm is to be pre-
vented. Disposal in the ocean of liquid or packaged projec-
tiles has too many uncertainties to warrant consideration.
Permanent disposal in montmorillonite clay or in AlLO,
appears promising for land disposal and even ocean dis-
posal. A number of permanent disposal methods are under
development 0 obtain the objectives of maximum use and
ultimate safe confinement at low cost. The problem of
disposal, though serious, does not appear as insurmountable
as is sometimes depicted.

154
PRE QUARTERLY PROGRESS REPORT FOR APRIL-
JUNE 1957. D. I. Sinizer, J. R. Foltz, K. L. Mattern, ani
E. E. Motta. Sept. 15, 1857. 50p. (NAA-SR-2030)

The liquid waste from the Pyroprocessing-Refabrication
Experiment facility has been defined as follows: (1) Low
level: <107 uc/ce; (2) Medium Level; 10~ to 1 uc/cc;
(3) High level: >1 uc/cc. The low-level waste will be
diluted with radioactively cold sewage to a level of <10™*
uc/ce and sent to a disposal field. The medium-level waste
7ill be used for mixing the concrete, which in turn will be
used for the solid waste disposal. The surface intensity
from a 55 galion drum filled with “hot” concrete (made with
llquid waste containing 1 uc/ce) is about 30 mr/hr. Since
maximum surface intensities of 200 mr/hr are allowable
solid waste may be canned in hot concrete in quantities
sufficlent to raise the surface imw2nsity to 200 mr/hr. The
high-level liquid waste will be run through 1 flocculation
tank, filters, and a demineralizer. The effluent will be
medium-level waste which can then be used as described
above for mixing “hot” concrete for solid-waste disposal.
(The information on waste disposal in the above report
appears in its entirety in this abstract.)
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Oak Ridge National Laboratory

155
ION EXCHANGE STUDIES. Quarterly Report for the
Period August 10-November 10, 1051. i K. Higgins.
Nov. 7, 1851, Decl. Feb. 15, 1857. 1lp. (CF-51-11-56)

The application of ion exchange to processing of highly
radioactive solutions is {requently questioned because of
the effect of the radiation on the organic adsorber From
previous studies using a Co' ¥ source, Dowex 50 resin
lost 10 to 15% of its capacity per whr/g of resin. This was
checked by observing the damage {rom adsorbed /4 radiation.
The 7 energy was calculated to be 0.00154 w/c and 100%
adsorption of the 7 was assumed. On three checks by titration
on the basis of oven dry resin the capacity loss was 9.5,
15,9, and 20.7% whr/g. The mechanism of the damage is
believed to be a hydrolysis of the sullonate groups on the
resin to give free SO,. Enough free SO, was found to account
for 11.4% capacity loss on the sample that titrated 9 5% .
Three independent free SO, checks indicated 80, 48, and 50
Mev of SO, released per whr. The Co" , tests indicated that
the phenolic cation exchangers lost capacity by a factor of
2 or 3 slower than the styrene resins.

156
EVALUATION OF KEAGENT DECONTAMINATION. Quar-
terly Repor: for Period August 10, 1951 -’ .cimber 10,
1951. M. R. Bennett. Nov. 21, 1851. Decl. Dec. 22, 1955
11lp. (CF-51-11-123)

An evaluation was made of the decontamination and cor-
rosion properties of various reagent mixtures on welded
and non-welded specimens of types 306 and 347 stainless
steel. A reagent mixture of 20% HNO,-3% HF (by weight)
was found to be superior to all other reagents tested in both
decontamination and corrosion properties.

157
DEVELOPMENT OF DECONTAMINATION REAGENT.
Quarterly Reportfor Period November 1, 1952 to February 1,
1853. M. L. Feldman and R. F. Rogers. Jan. 26, 1953,
Decl. Dec. 16, 1955. 15p. (CF-53-1-283)

Procedures were evaluated for the decontamination of
stainless steel. One criterion was that the pH of the final
waste solutions must be high or neutral. Results are
tabulated which were obtained by decontamination with 15
solution treatments. Solutions and procedures are also
tabulated. The method of choice consists of 6.1m NaOH-
IM Na,C,H,O, used at 85°C for 0.5 hr with vigorous agita-
tion followed by 1M H,T,0, ~0.1M NaF under the same con-
ditions. This procedur e should be repeated.

158
RADIOACTIVE WASTE L'ISPOSAL AND MISCELLANEOUS
WORK. ANNUAL REPOR™ FOR CALENDAR YEAR 1956
H. E. Seagren and E. J. Witaowski, comps. Sept. 11, 1$57.
10p. Contract W-7405-eng-2¢ (CF-57-1-172)

An annual report is given on the operation and costs of
waste -disposal facilities at ORNL Laboratories and operat-
ing bulidings in the Bethel Valley area. The operations of
the hot-chemical and metal-waste systems, the process-
waste system, and the radioactive-gas-disposal system
which utilizes the 250 ft stack located in the radioisotope
area are discuseed. The miscellaneous operations which
include the SS (source and special nuclear) material control,
S8 material recovery, off-shift service for researco divi-
sions, water demineralization plant operations, and hydrogen
liquefaction are included. However, the disposal of cooling
water from LITR, off-gases from the Hot Pilot Plant, and
the ORNL Graph/ce Reactor buildinge are notcovered by the
report.

159
HEALTH PHYSICS DIVISION PROGRESS REPORT. RA-
DIOACTIVE WASTE DISPOSAL RESEARCH AND DEVEL-
OPMENRT SECTION. R. J. Morton. Nov. 11, 1950.
Changed from OFFICIAL USE ONLY Dec. 7, 1956. 42p.
(ORNL-873)

Brief reports are included on the . duction of I' by ap
experimental water treatment plant, laboratory studies on
the removal of various other isotopes {rom water, phosphate
flocculation, instrument development, an ecological study
of White Oak Creek, analyt’ | methods to determine radio-
activity in fish tissue and in algae, and removal of radio-
isotopes as a contaminant in sewage by means of the trickling
filter process of sewage treatment.

160
HEALTH PHYSICS DIVISION QUARTERLY PROGRESS RE -
PORT FOR PERIOD ENDING JULY 20, 1951, K 7.
Morgan. Nov. 23, 1951. 26p. (ORNL-1086)

Brief statements are made on the following phases of the
work of the Health Physics Division: the operation of con-
stant-flow water monitor, survey studies and ecological
study of White Oak Creek drainage system, operation of
fast-neutron pocket chambers, measurement of radiation by
frequency variationsof an r-f oscillator, design of a tnermai-
neutron survey meter, results of calculation of the air
scattering of neutrons, design of x-ray control equipment,
and the use of commercially availabi: G-M survey equipment
with light aircraft to locate contaminated areas.

161
HEALTH PHYSICS DIVISION QUARTERLY PROGRESS RE-
PORT FOR PERIOD ENDING OCTOBER 20, 1851. May 5,
1952, 26p. (ORNL-1174)

Methods of removal of Ce'", Cd"" and I'" from uquid
waste are discussed. A study of the lime-soda softening
process in the removal uf Sr* from water is r-ported. The
level of radioactivity in bottom deposits and water samples
from White Oak Creek and the Clinch and Tennessee Rivers
was determined. Using gross £ analysis the le 7el of natural
background activity in an uncontaminated spring in the
White Oak Creek area was fourd to be 2.5 x 10~ k¢ /ecc,
Progress is reported in ecological studies of the White
Oak Creek region. Data from a series of airplane measure-
ments over ground sources of Na* Co%, Cs'", Ra, and
Ta'¥ made with Nal-crystal scintillometers indicate a build-
up factor roughly proportional to the altitude. Radioisotopes
are listed for which preliminary calculations of maximum
permissible concentrations in total body, in air, and in
water have been made to date.

162
HEALTH PHYSICS DIVISION QUAXTERLY PROGRESS RE -
PORT FOR PERIOD ENDING JANUARY 20, 1952. June 12,
1652. 21p. (ORNL-1277)

Environmental monitoring activities are discussed and
data are presented. Data from studies on the r:moval of
radioisotopes from solution by slurries of me..llic dust
are presented in tabular form. Removals effected by using
only a 500 ppm dose of various metallic dusts and 2 90-min
period of contact mixing followed by settling are reported.
Preliminary results of a study of seasonal differences in th»
radioactivity in various tissues of fish and other aquati
animals in White Oak Lake indicate accumulation of radio-
activity in bone, flesh, and other tissues of the fish is much
greater during the warm months th.a during the winter
season. Development and use of a column type of water
monitor, employing a 10 in. glass G-M tube surrounded
by & bed ol ion-exchange rezin, which is capable of measuring
activities in the order of 10~" uc/ml in the abse-:e of Jarge
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quantities of non-radioactive soluble salts is reportud.
This device is now being used to measure activity levels of
natural ground and surface waters and of rain water,

163
PROTECTIVE EQUIPMENT EVALUATION PROGRAM
QUARTERLY PROGRESS REPORT FOR JULY 1, 1951 TO
SEPTEMBER 30, 1951. Aug. 6, 1952. Decl. Jan. 13, 1956,
45p. (ORNL-1352)

Preliminary data are reported on the following: design
of a monodisperse solid aerosol generator; techniques of
forming, measuring, controlling and handling sma | rticle
aerosols; particle separation in siaoke using elecwrostatic
precipitators; design of an electrostatic precipitator; and
diffusion constants and analytic methods for determining
SOy and NH,.

164 P
RADIOACTIVE WASTE DISPOSAL RESEARCH. R. ..
Morton, p.1-6 of HEALTH PHYSICS DIVISION PROGRESS
REPORT FOR PERIOD JANUARY 20, 1852 TO JULY 20,
1852, Oct. 6, 1952. 24p. (ORNL-1353)

Better removals of I'" and Sr® from tap water were ob-
tained with a mixed resin bed than with either an anion or
a cation bed alone. Data are presented from an evaluation
of water purification equipment for the removal of fission
products. Studies are described which are carried out in
connection with the survey of chemical waste storage pits.
Data are presented from an evaluation of electroscopes and
G-M survey meters for the measurement of radioactivity
in water.

165
RADIOACTIVE WASTE DISPOSAL RESEARCH. R. J.
Morton, p.1-4 of HEALTH PHYSICS DIVISION QUAR-
TERLY PROGRESS REPORT FOR PERIOD ENDING
OCTOBER 30, 1952. Jan. 2, 1953. 14p. (ORNL-1420)

Information is given on the experimental stucy of com-
mercial water purification devices. Data obtained from
ground water studies indicate that the shale formation of
waste storage pit No. 2 is quite uniform and impermeable
with respect to all isotopes with the exception of Ru. It
is believed that some valence states of Pu do not react
with the shale material as do other valence states. Other
studies include adsorption of radicisotopes by natural soils.

166
RADIOACTIVE WASTE DISPOSAL RESEARCH. R. J.
Morton. p.5-10 of HEALTH PHYSICS DIVISION QUAR-
TERLY PROGRESS REPCRT FOR PERIOD ENDING
Jan. 20, 1953. Mar, 30, 1953. 17p. (ORNL-1488)

Preliminary laboratory studies were performed on the
removal of Ba''’ La'® Cr¥, sr*, Y" Sc** (all in chioride
form in weak HC1), and W'** (as K, WO, in KOH), each diluted
in tap water. These studies include determinations of the
percentages of: removal by coagulation at 3 levels of ac-
tvity (20,000, 2,000, and 200 c¢/m/ml) by using 3 dosages
each (1, 2, and 6 grains/gal) ¢~ FeSO,, FeCl,, and alum;
take-up on natural clays, *«.uoval by water softening proce-
dures; removal by phosphate coagulation; and removal by
various materials in small glass columns. A second survey
of the ¥ activity in bottom deposits in the Clinch and
Tennessee Rivers has been completed. This survey covered
627 miles of the Tennessee River, about 80 miles of the
Clinch River, and portions of all major streams feeding
into these rivers. Direct readings were made by lowering a
Flounder to the bottom of the stream.

167
RADIOACTIVE WASTE DISPOSAL. R.J. Morton. p.19-2¢
of HEALTH PHYSICS DIVISION SEMIANNUAL PROGRESS

REPORT FOR PERIOD ENDING JULY 31, 1983. K. 2.
Morgan. Oct. 20, 1953, 39p. (ORNL-156¢)

Data are presented on the decontamination of watur by
coagulation using FeSO,, FeCl,, and alum for the removal
of the foliowing isotopes: P¥ sc* Cr* sr', ", 2r'-Np",
“O“, R\ll., ll’l' C.l"' &lﬂ‘ ul‘.. uu.' P‘,m. c.l“'
Pri*t Pm'', Sm'™®, W'™ and Re'™. The use of an elec-
trolytic lon-exchange cell to separate mixed fission prod-
ucts in distilled water showed that about 99% of the activity
could be removed. A mixed fission product waste solution,
passed through a Greensand (Zeo-Dur) lon-exchange column
to the breakthrough, showed that an average of 90% of the
activity is removed to the hardness breakthrough, that 20%
NaCl may be used for regeneration, that 50% of the activity
is removed by regeneration, and, removal of 70 - 80% activity
may be made with a Ca-exhausted bed.

168
RADIOACTIVE WASTE DISPOSAL RESEARCH. R. J.
Morton. p.19-26 of HEALTH PHYSICS DIVISION SEMI-
ANNUAL PROGRESS REPORT FOR PERIOD ENDING JAN-
UARY 31, 1954. Apr. 20, 1954, 34p. (ORNL-1684)

Three pilot-scale experimental waste-treatment units
are described and a flow diagram is shown. Surface ad-
sorption studies of montmorillonite clays are given. Radio-
logging equipment is described. Riverbottom studies are
continued, and a portable well-logging instrument for 5 meas-
urement in the earth walls above water level and in test wells
is described.

169
RADIOACTIVE WASTE DISPOSAL. R. J. Morton, O. R.
Placak, et al.,, p.11-16 of HEALTH PHYSICS DIVISION
SEMIANNUAL PROGRESS REPORT FOR PERIOD ENDING
JULY 31, 1954. Sept. 27, 1954. 24p. (ORNL-1763)

A flotatic.. process is given for liquid waste-decontamina-
tion using kaolinite clay as an absorbent. Progress is re-
ported on process-waste-treatment; experimental plant
studies; chemical laboratory studies with reactor-waste
solutions; removal studies of radioisotopes from reactor-
waste solutions; and removal of carrie: -free radioisotopes
from clay soil by leaching.

170

'HEALTH PHYSICS DIVISION SEMIANNUAL PROGRESS

REPORT FOR PERIOD ENDING JANUARY 31, 19855,
May 9, 1955. 34p. (ORNL-1860)

Progress is reported on studies of the metabolism of U
in humans after a single intravenous injection of uranyl
nitrate hexahydrate; the development of an analytical pro-
cedure fcr the determination of radioactive Sr in urine;
the tissue distribution of Co* in rats; the additive effect of
successive coagulations on the removal of radioactive
materials from water; the exploration of fields ‘or waste
storage pits; the adsorption of {ission products by various
types of soil, measurements of aerosol jurticle size; and
the development of radiation dosimeters.

7
SANITARY ENGINEERING RESEARCH. E. G. Struxness.
p.12-20 of HEALTH PHYSICS DIVISION SEMIANNUAL
PROGRESS REPORT FOR PERIOD ENDING JULY 31,
1985. Oct. 20, 1955 40p. (ORNL-1942)

Studies are given on the removal of radicactivity from
contaminated water oy adsorption of organic complexes on
carbon; the erploration of new fields and the performance
of old fields or waste storage pits; evaluation of proce-
dures for the ‘ecovery fr m soil and identification of the
major long-l ed fiseion products; the cation-exchange
capacity and * change complex of rock materials from
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proposed waste-storage sites; and the efficiency of sand as
an aerosocl fllter.

172
HEALTH PHYSICS DIVISIO)N SEMIANNUAL PROGRESS
REPORT FOR PERIOD ENDING JANUARY 31, 1956
May 3, 1956, 68p. (ORNL-2049)

Infusmation 1e presented from the following studies: the
distribution and excretion of U in man; the influence of soil
fertility on the uptake of Sr by plants; the effects of » irra-
diation on vigor and fertility of the beetle, Onthopbagus
fexanus; the radiosensitivity of different species of arthro-
pods; the up'ake of fission products by earthworms; the
separation of Cs'" from biological material; the spec-
trographic analvsis of human tissues; investigations of
waste-disposal pi:* for radinactive and chemical wustes;
the disposal of radioacuve waste material by fixation and
fusing in an insoluble ceramic mass; factors affecting the
ion-exchange removal of radioactive ions from contaminated
water, the use of solvent extraction procedures for the
separation of fission products from waste solutions; factors
effecting the uptake of fission products by various soil
types and clay storage-pit liners; the evolution of K* from
hot and boiling solutions; the efficiency of sand filters and
lead shot columnse in the removal of aerosols of various
particle size; and developmental studies on design and
improvement of radiation dosimeters.

173
AIR ACTIVITY PRODUCED BY THE BSR. W. R. Cham-
pion, p.35-8 of APPLIED NUCLEAR PHYSICS DIVISION
ANNUAL REPORT FOR PERIOD ENDING SEPTEMBER 10,
1956. Nov. 20, 1956. 234p. (ORNL-2081)

Desci.bes the jet-scram system of the Bulk Shielding
Reactor (BSR) employed to safeguard the buildup of partic-
ulate contamination. Gamma-ray spectra weasurements of
trapped activity are described and plotted. p.32-35 of this
report explains the water purification and circulation
systems at the Bulk Shielding Facility (BSF).

174
HEALTH PHYSICS DIVISION SEMIANNUAL PROGRESS
REPORT FOR PERIOD ENDING JULY 31, 1856. Nov. 2,
1956. 103p. (ORNL-2151).

Information is presented from the following studies: the
tissue distribution and excretion if U following injection in
man, dogs and rats; the design and performance of inhala-
tion apparatus for the generation and quantitative delivery
of U aerosols to dogs; the development of analytical proce-
dures for the determination of Cs'" in fish muscle tissue;
a4 mathematical analysis of factors affecting the distribu-
tion of radioisotopes in animal tissues; the lethal effects
of radiation on soil microorganisms; the delayed effects of
radiation on arthropods; studies on the life history and
culture of arthropods; the design and performance of an
aerosol entrainment well for use in studies of radio-
active aerosols produced by hot reactor wastes: the con-
centration and decontamination of radioactive wastes by
evaporation and liquid storage; tracer studies on the move-
ment of radioactive liquid wastes through soil; the influence
of sand type on the performance of sand filters; the develop-
ment of precipitation methods for the preparation of water
samples for the radiometric determination of low level radio-
active Cs; Zr, and Nb; the improvement of methods for the
chemical removal of fission products from radioactive
liquid wastes; tracer studies on the ion exchange properties
of soils; the rate of leaching of fission products from
shale; and the development, calibration, and evaluation of
radiation dosimeters.

175
WASTE DISPOSAL RESEARCH. p.52-88 of HEALTH
PHYSICS DIVISION ANNUAL PROGRESS REPORT FOR
THE PERIOD ENDING JULY 31, 1957. Nov. 26, 1957.
131p. (ORNL-2384)

Progress and/or data are reported for the following
topics: analysis of water, soils, and river bottom mud for
fission products; solvent extraction of {ission products from
acid Al(NO,), solutions by various solvents, development of
ceramic mixtures for disposal of high level wastes by
sintering, leaching of sintered material; adiabatic self
sintering experiment, disposal in deep wells and salt
formations; laboratory soil columns studies using Ce'
tracer and waste solutions for adsorption on dried Conasauga
shale; removal of non-cationic radionuclides from inter-
mediate level waste by KMnO, and NaOCl; wastes released
to ORNL pit; evaporation and seepage in the pits and
hydrology of the pits; extent of underground dispersion;
and selection of future disposal sites.

176
GASEOUS FISSION-PRODUCT DISPOSAL. p.147-148 of
HOMOGENEOUS REACTOR PROJECT QUARTERLY
PROGRESS REPORT FOR PERIOD ENDING OCTOBER 31,
1857. Jan. 21, 1958. 207p. (ORNL-2432)

Dynamic studies of the adsorption of fission gases on
HRT charcoal showed that Xe was adsorbed 16 times more
strongly than Kr. In equilibrium-adsorption studies, Linde
molecular sieves 5A had ~25% of the capacity of charcoal
for Kr adsorption.

177
PROTECTIVE EQUIPMENT EVALUATION PROGRAM
QUARTERLY PROGRESS REPORT FOR OCTOBER 1,
1948 TO DECEMBER 31, 194¢. Dec. 15, 1948. Decl.
Mar. 1, 1956. 35p. (Y-532)

Progress is reported in an evaluation of gas mask
cznisters and filter wmaterials for the removal of radio-
active aerosols. Test equipment was adapted for use with
tracers. A method is presented for the synthesis of meth-
ylene biue. A method is also given for the production of
§%-labeled sulfur dioxide. A methylene blue aerosol was
generated and assessed 25 to mass concentration and
particle size.

178
PROTECTIVE EQUIPMENT EVALUATION PROGRAM

QUARTERLY PROGRESS REPORT FOR JANUARY 1, 1950
TO MARCH 31, 1950. May 15, 1950. Decl. Mar. 1, 1956.
38p. (Y-605)

Progress is reported in an evaluation of gas mask
canisters and filter materials for the removal of radio-
active aerosols. A method is described for the preparation
of §%0,. Methods and equipment are described for radio-
metric and chemical determination of §%0, A methcd ie
described for the preparation of 5% -labeied methylene blue.
Data are presented on the particle size distribution of meth-
ylene blue aerosol fell~wing deposition by a thermal pre-
cipitator and by a cascace impactor.

179
PROTECTIVE EQUIPMENT EVALUATION PROGRAM
QUARTERLY PROGRESS REPORT FOR APRIL 1, 1950
TO JUNE 30, 1950. Aug. 9, 1950. Decl. Jan. 30, 1956.
56p. (Y-638)

Progress is reported in an evaluation of gas mask
canisters and filter materials for the removal of radio-
active aerosols. Data are included on the preparation of
§%0, from S* using a sulfur burner; the performance of
equipment for end window counting of §* as Bas¥0,; fon
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chamber determination of 5% as 5™0,; the results of M-11
canister tests; the synthesis of 5-'-labeled methylene blue;
lon chamber determinations of 5*.labeled methylene blue;
efficiency of the precipitator electromster method to
determine the aerosol penetration of filter paper; ‘he
efficiency of electrostatic precipitators as aerosol col-
lectors; aerosol penetration determinations with standard
stain tests; filter evaluations using dioctyl phthalate; and
the effects of x irradiation on filtration of DOP with type 6
filter paper.

University of Rochester,
Rochester, New York.

Atomic Energy Project

120
PHOTOMULTIPLIER CIRCUIT FOR AIRBORNE DUST
SAMPLING INSTRUMENT. George A. Simon, p.70-3 of
INSTRUMENTS RESEARCH AND DEVELOPMENT. QU/R-
TER! Y TECHNICAL REPCRT JULY 1, 1951 THRU Sk P-
TEMBER 30, 1961. Henry A. Blair. Oct. 25, 1951. 18,
(UR-189)

Design of an instrument for continuous *ampling and re-
cording of airborne dust concentration from an inhalation
chamber is reported. A continuoua strip of filter paper is
pulied at a constant rate through an airlock and across a
sampling port where the aerosol is fiitered from a constant
flow of exposure chamber atmosphere. The paper is brought
out through another air-lock. A photomultiplier tube scans
the blank filter paper before the aerosol deposit is laid
down and a second photomultiplier tube scans the strip after
the deposit is laid down. Each photomultiplier circuit traces
4 separate curve on a strip chart recorder. The design
G4 the photomultiplier circuit is discussed.

Vitro Corporation of America, New York

181
WASTE METAL RECOVERY PROCESS ENGINEERING
SUMMARY REPORT FOR JUL® 18, 1949 - MARCH 1, 1950.
Research Project 1GD-1 (103). Mar. 7, 1950. Decl. with
deletions Feb. 26, 1957. 8p. (KLX-1088(Del.))

A flowsheet for the feed-preparation portion of a process
for recovery for Ufrom Hanford metal wastes was developed.
Major steps include precipitation of the U as soda salt,
metathesis to remove phosphate ion, and dissolution of the
soda salt in 88% HNO,. Work on this project was stopped
Mazch 1, 1950 following decision to develop a recovery
facility based on an alternate process.

182
PROGRESS REPORT FOR MAY, 1951. Job 23. June 27,
1951. Decl. Mar. 28, 1957. 70p. (KLX-1217)

Data are given on the recovery of U from MCW sewer
streams using ion exchange resins and chemically treated
cotton. Tests completed on the amenability of various
Tonawanda and St. Louis solid waste residue to leaching
with H,80, showed most of the residues were susceptible
to acid leaching. Alkaline leaching using Na,COy and
NaHCO, was not as successful.

183
GAS DECONTAMINATION SUMMARY PROGRESS REPORT
FOR AUGUST, '950. JOB 24-A2. W. A. Bain. Sept. 8,
1950. 6p. (KLX-1314)

Application of several pr-eviously developed particle
build-up techniquec to a wet suspension of NaCl gave the

same build-up as was obtained with ihe standard dry NaCl
suspension. It was determined by the jet-impinger analyzer
that both cyclone and impingement-scrubber types of
particle separators remove the equivalent of 3.J the stand-
ard NaCl suspension which has beer “m'’ 4p to 54 or
larger and practically all in the 2 to 5 & czage but fail to
remove particles under 2 4. This tes' .isc cunfirms the
view that jet-impinger analysis can e used to predict
the performance of cortain types of separators.

184
GAS DECONTAMINATION PROJECT STATUS; THIRD
QUARTER; JULY 1-SEPTEMBER 30, 1950. W. A. Bain.
Cet. 27, 1950. 80p. (KLX-1316)

Under this project the applicability of certain particle-
conditioning techniques to gas streams contairing radio-
active particulate matter bas been investigated for the
purpose of improving the clean-up efficiencies of com-
mercially available separators such as cyclones and
scrubbers used in wet removal systems. It was found that
under optimum conditions a NaCl aerosoi could he built up
to the extent that<1% of the mass passed through the
analytcai cyclone and jet impinger, which was designed
t* Lemwuve particles greater than 5 and 2 4, respectively,
(99% build-up above 2 u). These results were achieved with
steam injection of 10 1b/1000 ft’ and multiple water fog
‘ajection of 13 1b/1000 ft’ followed by sonic agglomeratior
at 800 cycles for 12 sec. Somewhat less desirable resuits
(98.2% bulld-up to above 2 i) were ob*ained with multiple
water fog injection and sonic agglomeration alone. Tests of
the commercial type separ:tors, cyclone and Pebody
scrubber, indicate that they » e capable of efficiertly sepa-
rating particles of the type investigated which have been
built up to 2 4 or higher. Build-up techniques applied to a
water insoluble Agl suspension (0.8 ¢ maximum particie
size, 0.3 , average particle size, with loading of 0.3 grain/
1000 ft* were less effective than with NaCl, the maximum
build-up to above 2 . particle size being only 83%. The
factors controlling build-up in this case are obscure. On
the basis of this work, it would appear that about 98% of
the mass of particulates can be removed from an aerosol
of the types employed in this investigation by building up
particle size with water fog injection and sonic agglomera-
tion with particle removal by a cyclone separator. The cost
has been estimated.

185
GAS DECONTAMINATION. Project Summary [for) Febru-
ary 1950 -December 1951. Job 24-A2. Decl. Jan. 11,
1956, 66p. (KLX-1380)

The effectiveness of certain particle conditioning tech-
niques applied to gas streams containing radioactive partic-
ulate matter for the purpose of improving the clean-up
efficiencies of commercially available separators such as
cyclones and scrubbers used in wet removal systems was
evaluated.

186
INDUSTRIAL APPLICATION OF GROSS FISSION PROD-
UCTS. Progress Report [Covering the period) January 1 -
July 31, 1953. Job 24. Aug. 17, 1953. Decl. with dele-
tions Feb. 27, 1957. 44p. (KLX-1394(Del.))

Recommendations are presented concerning the scope
and direction which future research shouid take for the
complete development of fission-product radiation sources
for industrial use in food and pharmaceutical sterilization.
Methods of concentrating fission products are reviewed,
and a brief outline of each process and a discussion of its
limitations are included. It was concluded that concentration
of fission products by evaporation, and subsequent drying to
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@ powder is the most feasitle method for the preparation of
fission-product wastes from the Purex separation process.
Procedures are discussed in detail. Schematic sketches are
included for a concentration plant and a packaging plant.
Chemical and physical problems are discussed.

187
HOMOGENEOUS REACTOR FUEL REPROCESSING.
JOB 87. QUARTERLY PROGRESS REPORT NO. 1.
JULY 1-SEPTEMBER 30, 1953. Oct. 19, 1953. Decl.
Feb. 27, 1957. 17p. (KLX-1704)

In a study of solubilization conditions of rare-earth
fluorides in 0.02M UO,80, at 100°C, it wasfound necessary
to have about 0.3 g of residual fluoride /i in solution to
maintain the rare-earth fluorides insoluble. Tests are re-
ported for rave-earth adsorption by CaF, at 100°C, fused
alundum pellets impregnated with 1'% CaF,, garnet minerals,
Ca titano-silicate mineral, and a natural Ca Mg silicate
(diopside). Treatment of effluent from a CaF,-packed ab-
sorption column with stoichiometric Th ion plus 10% excess
reduced the fluoride ion to 90 ppm with negligible U re-
moval, 10% excess reduced the fluoride ion to §0 ppm with
negligible U removal; anhydrous CaSO, in contact with a
similar effluent reduced the Ca content{rom 0.6 to 0.042 g/1,
also with negligible U removal.

188
HOMOGENEOUS REACTOR FUEL REPROCESSING.
JOB B7. Quarterly Progress Report for October 1-De-
cember 31, 1953. Jan. 18, 1954. Decl. Mar. 9, 1957,
28p. (KLX-1711)

Three alternative processes are presented for removing
rare earth fission product contaminants from U0,80,-D,0
reactor fuel solutions, based on adsorption of rare earths
by CaF; at 100°C. These methods for treating adsorber
effluent vary in cost and completness of objectionable
F=! removal. The processes and the concentration of
fluoride achieved are as follows: 1. Precipitation of dis-
solved Ca as CaSO, at 250-300°C and no F~' removal
(400 ppm F~'). 2. Th*' addition, causing precipitation of
ThF, with CaSO, at 250-300°C (60 ppm F™'). 3, Precipita-
tion of CaSO, at 250-300°C followed by evaporation of fuel
to dryness, driving off DF at 300°C, ar redissolution of
cake in recovered D,0O and SOy (<1 ppm F™').

189
HOMOGENEOUS REACTOR FUEL REPROCESSING. Quar-
terly Progress Report for January 1-March 31, 1954.
Job 1087. Apr. 19, 1954, Decl. Mar.1,1857. 21p. (KLX-
1720)

The solubility of individual and mixed rare-earth sul-
fates in 0.02M UO,S0, at 250-325°C was studied. A natural
mixture of rare-earth sulfates and individual sulfates of the
Ce group were soluble to <0.2 g/kg of solution above 280°C.
Individual rare emrths of the Y group (and Y itself) showed
higher solubilities. Continuous adsorption of rare earths by
CaF, was successfully carried out in the newly instalied
pilot plant. A flow diagram of the pilot plant is presented.
Simulated spent reactor fuel consisting of 0.02M UO,80,
with 25% excess H,80, and 0.2 g of Eu'™-traced, r ¢,
rare-earth sulfates/i, was passed through a column . .u0-
110°C at flow rates corresponding to residence timesof 5 to
43 m'n. The adsorber, a 80-120 mesh mixture of 95% sand
and 5% sintered C.P. CaF,, removed 88-89¢ of the rare
earths when the residence time was 7.6 min or greater.
Results of a final laboratory-scale CaF, adsorption test in
a % in. Pyrex column are reported. Included are studies of
(1) column operating and drying characteristics and (2) dis-
tribution of rare-earth tracer, CaF. and sulfate in the bed
atter compietion of the run.

26

190
HOMOGENEOUS REACTOR FUEL REPROCESSING. Quar-
terly Progress Report for Aprill - June 30,1954. Job 1087.
July 30, 1954. 17p. (KLX-1722)

Solubility studies were made in static bomb tests of Nd,
Ce, and Sr sulfates in 0.02M UO,80, (with 25% excess
H,80,), at 250 to 325°C. Also, similar solubility tests were
made to determine the carrying effect of the coprecipitation
of rare earths. These tests were made with Ce, Nd, and Eu
plus radioactive tracers in the presence of gross quantities
of mixed rare earths. In these solubility studies all rare
earths exhibited pronounced decrease in solubility with
temperature. Ce,(SO,); was the least soluble, and its solu-
bility was lowered the most by the presence of other rare
earths. A study of Nd tracer reliability indicated that not
over 11% of its radioactivity was Pa. Bomb tests are being
made to study the behavior of I, in 0.02M UO,80,, at reactor
temperatures. Emphasis is being given the interaction of I,
with stainless steel. The second alternative process for CaF,
absorber effluent post-treatment has been revised. It was
learned that simultaneous precipitation of ThF, and CaSO,
as a single operation at 275° would give low fluori.'e re-
moval, due to the tendency of Thtoprecipitate as the su'‘ate
at that temperature. Therefore, the process flow shee, and
cost analysis were amended to include ThF, removal at 100°C
before the high-temperature CaSO, precipitation in either
(1) two zones of a cartridge or (2) in two separate cartridges,
at a very small additional cost. Precipitation of ThF, by
adding anhydrous Th(80), to a l-liter batch of adsorber
effluent and filtering the resulting siurry in a column-type
sand-bed was demonstrated.

Vitro Laboratories,
West Orange, New Jersey

L)

HOMOGENEOUS REACTOR FUEL REPROCESSING QUAR-
TERLY PROGRESS REPORT FOR JULY 1-SEPTEM-
BER 30, 1954. Job 1087. Oct. 30, 1954. Decl. Dec. 1,
1955. 13p. (KLX-1732)

A laboratory study was made of the behavior of I; in fuel
solution at reactor temperatures, and to develop a means of
reducing the level of build-up of this fission product in the
core system. Batch tests were made in stainless-steel and
quartz-lined bombs. Simulated fuel solution from these
bombs, containing a small amount of I,. could be sampied
through a quartz filter at temperatures up to 310°C. It was
found that I, initially present as (I07) ion, tended to
distribute between the iodate and elemental forms in the
sample liquid removed at 310°C, bui no conversion to I
was observed at 100°C or lower. There was a net loss of
about 20% of the initial 0.2 g(107)/kg solution in the 310°C
tests, indicating a possibie reac:ion of I, vapor with exposed
stainless steel surfaces in the bomb. The extreme insolubility
of Agl and AglO. suggested the use of metallic Ag for re-
moving I, from the reactor fucl syvstem. Three alternative
processes are considered: 1. Ag in contact with fuel circu-
lating in the primary reactor ioop at 280-310°C, 2. Ag in
contact with cooled solutior, as in the fuel dump tanks. a:
100°C, and 3. Ag in contact with vanor in the off-gas svster
to remove 1.

192
HOMOGENEOUS REACTOR FUEL REPROCESSING
QUARTERLY PROGRESS REPORT FOR OCTOBER 1-
DECEMBER 31, 1054, Job 1087. Jan. 24. 1955. De:.
Feb. 28, 1857 15p. (KLX-1741)
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Batch tests, carried out in quartz-lined stainless steel
bombs, have shown that L, initially present as 0.001 g of
(107)/liter of 0.02M UO,80,, can be reduced to 0.02 ppm
(107) or 10" gram-atoms of I,/liter by the reaction of I,
vapor with metallic Ag in the gas phase above such a solu-
tion at 310°C. An experiment was made to study the removal
of Cs from a simulated fuel solution by inorganic ion ex-
change. A column containing Zr(PO,), exchanger was
operated t room temperature through 513 bed volumes of
solution containing 0.2 g of Cs/liter as Cs, 80, before break-
through occurred. A loading of 67 mg of Cs/g of initial
adsorber was obtainea.

193
HOMOGENEOUS REACTOR FUEL REPROCESSING.
QUARTERLY PROGRESS REPORT FOR JANUARY 1-
MARCH 31, 1955. JOB 1087. John D. McAdoo, Robert J.
Abelson, and Gloria K. Koenig. May 9, 1955, Decl.
Feb. 28, 1957. 13p. (KLX-10000)

Batch experiments were continued in the investigationof a
process for removing I, from simulated core solution by
metallic Ag in contact with equilibrium vapor at elevated
temperature. The concentration of pentavalent I in oxygenated
U080, solution decreases rapidly with a hali period of
2 min when the amount of molecular [ in solution is
negligible. Rate of total | removal from solution after the
two forms reach equilibrium was found to correspond to a
half period of 20 to 30 min when metallic Ag was exposed to
the vapor above a 3.3 em’ liquid-gas interface. Rare earth
precipitation studies were carried out in an externally
heated stainless stee! circulating system. Rare earth sul-
fates dissolved in cold UO,S0; solu on were fed to the
300°C loop in 5- to 10-fou' excess of the saturation con-
centration. Almost all of the precipitated material was
deduced to have been deposited in the walls of the loop,
and about 20% remained there after cooling and draining
the system. An lon exchanger, Zr,(PO,),, adsorbed 35 mg of
Cs/g of exchanger ‘rom simulated fuel solution at 95°C.
The exchanger was found to have little or no capacity for
Ni and Mn ions at 95°C but did remove some Cu.

194
HOMOGENEOUS REACTOR FUEL REPROCESSING QUAR-
TERLY PROGRESS REPORT FOR JULY 1-SEPTEM-
BER 30, 1955. Harold ¥. Reichard, John D. *.cAdoo,
Stanley J Klach, Gloria K. Koenig, and Pa.. E. Smith.
Nov. 1§, 1955. Decl. Mar. 25, 1957. 21p. (KLX-10012)

The equilibrium distribution of elemental I, was studied
between vapor and liquid phases in a simulated homogeneous
reactor fuel solution (pH = 2.1). A distribution coefficient,
K, defined as the ratio of mol fraction I, in vapor to mol
fraction I, in liquid, was found tobe ~7 over a wide range of
concentrations aud at 280 znd 330°C. In the absence of the
Uy SO, - H,80, - CuSO, solutes, K was found to be on the
order of 0.25 with little variation between pH 3.8 and 0.5.
Cale .ations were made to determine the feasibility of
using countercurrent inert gas stripping of fuel solution in
packed columns. The resuits indicate that an infinite number
of transfer units would be required to effect a separation of
»3.5 (concentraticn of I, inlet/concentration of I, outlet).
AS an alternative to using packed columns for I, stripping,
a llquid-jet ejector for inert gas stripping of fuel solution
i8 proposed.

195
HOMOGENEOUS REACTOR FUEL REPROCESSING.
QUARTERLY PROGRESS REPORT FOR OCTOBER 1-
DECEMBER 31, 1955. Dept. of Chemical Research and
Development. Harold F. Reichard, John D. McAdoo, Stan-

ley J. Klach, Gloria K. Koenig, and PaulE. Smith. Jan. 31,
1956. Decl. Apr. 2, 1957. 27p. (KLX-10020)

A gas stripping process for shot-term I, removal is being
studied as a means of Xe'™ poison control in an aqueous
homogeneous reactor. Laboratory studies of the batch
scrubbing of I, from strip gas have shown water to be an
efficient agent during the early part of an adsorption cycle.
An abrupt increase in the amount of I, in the effluent gas
may be interpreted as the point at which molecular I, builds
up in the scrubber solution, the major portion of I, absorbed
previous to this point having been converted to (107) by the
high concentration of O, in solution. A dilute solution of
Ag,yS0, adsorbed I, from a vapor stream, depositing insoluble
Agl quantitatively in the absorption vessel. Such a solution
would accomplish effective removal of I, from the gas and
at the same time chemically fix the l,, thus permitting a
large concentration factor to be obtained by solid separation
or rapid flashing of heavy water vapor.

196

HOMOGENEOUS REACTOR FUEL REPROCESSING.
QUARTERLY PROGRESS REPORT FOR JANUARY 1-
MARCH 31, 1956. Dept. of Chemical Research and De-
velopment. Vitro Job 1087, Harolc /. Reichard, John D.
McAdoo, Stanley J. Klach, Gloria K. Koenig, and Paul E.
Smith. Apr. 30, 1856. Decl. Feb. 26, 1957. 25p. (KLX-
10026)

Studies were continued on the rapid removal of I, from
reactor core solutions by scrubbing and on the dissolution of
ThO, blanket slurry solids by HF - HNO, solutions prior to
Thorex processing.

197
HOMOGENEOUS REACTOR FUEL REPROCESSINC “gar-
terly Progress Report for April 1-June 30, 1856. Vitro
Job 1087. Harold F. Reichard, John D. McAdoo, Stanley J.
Klach, Gloria K. Koenig, and Paul E. Smith. July 31, 1956,
Decl. Mar. 20 1957. 14p. (KLX-10034)

The behavior of volatile fission praducts in agueous
homogeneous reactor core solution was studied. Particular
attention is given tw the chemistry of I,, with the specific
objective of removing I, rapidly from the fuel as a means
of controlling Xe'* poisoning. Feasibility of high-pressure
oxygen stripping of I, with an ejector is being studied as
a means of implementing this process.

198
HOMOGENEOUS REACTOR FUEL REPROCESSING. Quar-
terly Progress Report for July 1- September 30, 1956,
Vitro Job 1087. Harold F. Reichard, John D. McAdoo,
Charles J. Anderson, Stanley J. Klach, Gloria K. Koenig,
and Paul E. Smitn. Oct. 31, 1956. Decl. Mar. 4. 1957.
26p. (KLX-10045)

Further studies are reported on the behavior of I, in
agueous homogeneous reactor systems. Gas-stripping of I,
from a circulating simulated HR fuel solution stream (O,
overpressure) at 230°C and 850 to 960 psi was studied.
I, vapor-liquid equilibria, I, adsorption from off-gases in the
low-pressure recombiner catalyst bed, and the use of CuO
as solid sorber in a high-pressure I, removal system were
also investigated.

199
FISSION PRODUCT SEPARATIONS STUDY. Quarteriy
Progress Report [for| December 1, 1956 - February 28,
1957. Vitro Job 2077. R. A. Keeler, C. J. Anderson, and
M. Kibrick. Mar, 31, 1857. 26p. (KLX-10066)

Study of the solubility of SrSO, in H,O and in HNO, at
0 to 350°C was continued. Resuits indicate that the solu-
bility of SrSO, in H,0 decreases with increasing tempera-
ture, whereas in HNO, it increases with temperature.
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Tests were conducted with 5M HNO, to illustrate the effect
of coprecipitating agents. The feasibility of using a SrSO,
precipitation process {or the decontamination of acid wastes
is discussed. Selected minerals were evaluated in room-
temperature batch tests as inorganic exchangers for re-
moving Cs and Sr from 2.5M and 7.0M HNO,.

200
FISSION PRODUCT SEPARATIONS STUDY. QUARTERLY
PROGRESS REPORT FOR MAI CH 1, 1957~ MAY 31, 1957,
R. A. Keeler, C. J. Anderson, and M. Kibrick. June 28,
1957, 19p. (KLX-10078)

Decontamination factors of 3440 and 4050 were obtained by
coprecipitating Sr with a BaSO, carrier at 334 and 350°C,
respectively, from a 5M HNO, solution that initially con-
tained 0.005¢g of S5rS0,/liter and 2g of BaSO,/liter. At higher
initial Sr concentrations with both 2 and 6g of BaSO,/liter,
the factors were consicerably lese. Resultsof the evaluation
of several silicate and phosphate minerals for removing
Sr and Cs from fission product acid waste liquors indicated
that increasing the acidity from 7.0 to §.0M HNO, did not
increase the Sr distribution coefficient for the systems under
study. A further study of minerals as exchangers or ad-
sorbers of Cs from strong HNO; solutions indicated that
none of the sixteen minerals tested were particularly gooa.

201
FISSION PRODUCT SEPARATIONS STUDY. Final Report
for the period September 27, 1956 ~June 30, 1957. R. A.
Keeler and C. J. Anderson. Nov. 29, 1057. 47p. (KLX-
10089)

The solubllity of SrSO, as a function of temperature and
HNO, concentration was studied to evaluate this property as
a means of separating Sr from radioactive waste. Copre-
cipitating tests at low and high te-aperatures were conducted
to determine the effectiveness of Ca, Ba, and Po in scaveng-
ing Sr from acid solutions. Several silicat: and phoaphate
minerals were evaluated for their ability t» remove Cs and
Sr from fission product waste solution. The possibility of
extracting slightly soluble cesium picrates from HNO,
solution by butyl alcohol was investigated with studiesof Cs
distribution ve. HNO, concentration.

Radiological Hazards and
Heclth Considerations

Monitoring

Brookhaven National Laboratory,

Upton, New York

202
MONITOR FOR AIRBORNE RADIOACTIVE DUST. J. B. H.
Kuper, E. H. Foster, andW. Bernstein. [nd] 8p. (AECU-
800)

A monitor is described which is designed for the con-
tinvous detection of a, 3, and » contaminated dust removed
from air by filter paper through which air is pumped.
The monitor consists of the air collector, filter paper,
gears for regulating rate of movement of the filter paper,
mica window Geiger-Muelier tube, scaler and an a counter.
Sample data are given.

203
SENSITIVITY OF LIQUID WASTE MONITORING BY THE

EVAPORATION METHOD. Frederick P. Cowanand John V.
Nehemias. Mar. 30, 1951, 17p. (AECU-985)

A statistical criterion for detectability of radioactivity
in waste lquids and its application to an evaluation of
minimum detectable concentrations for the e fluentfrom the
BNL sewage processing plant is given. The results may be
summarized as {ollows:

Minimum Detectable

Isotope Particle Sample Volume Concentration
) - 500 ml 1.6 x 10~ uc/ce
o 8 500 ml 1.8 x 107" ue/ec
Po a 200 ml 3.0 x 107" ue/ec

204

AREA SURVEY MANUAL. AREA RADIATION DETECTION
INSTRUMENTATION, MAINTENANCE, AND RESULTS.
Max M. Weiss. Jan. 1, 1952. Revised June 15, 1055,
152p. (BNL-344)

This is a revision of BNL-167.

A series of 16 automatically operated radiation monitor-
ing stations was set up at distances up to 10 miles from
the center of the Brookhaven National Laboratory site.
Instruments were installed to measure a, 7, and » activities,
and to differentiate between airborne activity and activity
arising from the soil or subsurface water. Each instrument
panel is photographed automatically ten times an hr to
provide a permanent record of monitoring data. Instruments
designed for use in these monitoring stations are described
in detail. Photographs of the instruments and componernts
and circuit diagrams are included. Installation, calibration,
operating, and servicing procedures are described. Analyses
of data on natural background radiation and on area radia-
tion measurements as affected by pile operations and atomic
explosions are included.

University of California, Livermore.

Radiation Laboratory

205
A CONTINUOUS ALPHA AIR MONITOR COMPENSATING
FOR THE NATURAL ATMOSPHERIC RADIOACTIVITY.
David R. Sawle. Aug. 24, 1955. 26p. (UCRL-4556)

An instrument has been built and tested which, when
placed in a room containing o acuvity, will under most
conditions give a positive indication that activity is present
by the time the operator has receivedone half t+- maximum
permissible daily dose of U or, if the activity stems from
Py, five times the maximum daily dose. Under many con-
ditions it will give a positive indication sooner. It operates
on the principle that when air is drawn through a filter
paper, the Rn daughters reach equilibrium after a short
time, and upon reaching equilibrium, 94% of the o emitted
are 7.68 Mev. By discriminating electronically between
these and the lower-energy, longer-lived activity, it is
possible to build a continuous @ air monitor with a fast
response and good sensitivity.

Division of Reacter Development,
Maritime Reactor Branch, AEC

206
NUCLEAR POWERED SHIPS FOR AMERICAN SHIP OP-
ERATORS. A SYMPOSIUM ' "LD AT WASHINGTON, D.C.,
JULY 30, 1857. 1906p. (TID-7539)

' 1960 296



REFERENCES

Brie! information is given p. 22, 68 on a radiation
monitoring system, waste disposal practices, and hot
laundry facilities to be installed in nuclear powered ships.

Dugway Proving Grounds, Tooele, Utah

207
SURFACE RADIATION MONITOR. Developmental Report
No. 2. Richard O. Salisbury, Don B. Clark, and William B.
Tench. Dec. 24, 1953. 17p. (NP-5720)

Design features are described for a surface radiation
monitor developed to monitor clothing exposed to radio-
active dust and particles, and to indicate when either of two
Jevels of radiation were exceeded. Photographs of the in-
Strument aid circuit diagrams are included.

Du Pont de Nemours (E.I.) and Company.
Savannah River Laboratory,
Avgusta, Georgia

208
IODINE STACK MONITOR. B. M. Carmichael and D. G.
Karraker. Aug. 1955. 7p. (DP-129)

An instrument for continuously monitoring radioiodine in
a flowing caustic solution was assembled for use with a
stack monitoring system. An absolute counting effictency of
3.2% was obtained.

209
A MONITOR FOR LC ¥-LEVEL RAL DACTIVITY IN LIQ-
UID STREAMS. E. C. Wingfield and P. R. Liller. Jan.
1956. 14p. (DP-145)

A continual monitor for low-activity water streams is
described. The monitor automatically collects constant-
volume samples of the water, evaporates the samples to
dryness, and presents the residues to two scintillation
counters. It can reliably detect, within 10 min, an a
activity of 5.2 x 10™"" ¢/ml, a 3 activity of 7.3 x 10~* ¢/ml,
and/or a y activity of 3.3 x 10~ ¢/ml.

210
AN ALPHA MONITOR FOR WASTE STREAMS. Edward C.
Wingfield. Jan. 1957. 8p. (DP-187)

A continuous a monitor was developed for aqueous
streams that may contain traces of radioactivity. A scintilla-
tion screen was submerged directly in the water. The instru-
ment detected concentrations as low as 3.3 x 10" ¢/ml.
The monitor’s sample cell could be decontaminated easily
if background activity accumulated within it.

Evans Signal Laboratory,
Belmar, New Jersey

m
HELICOPTER TO GROUND RADIOLOGICAL SURVEY
EQUIPMENT. Robert H. Sugarman and Eric C. Ellstrom.
Oct. 18, 1953. 14p. (SCEL-M-1541; AD-20963)

Equipment is described which was developed to measure
Y radiation intensity at any spot in an inaccessible area.
A helicopter with a suspended radiation detector provided
an easily installed and operated system for making a wide
variety of radiological measurements from the air,

29

General Electric Company.
Atomic Power Equipment Department,

San Jose, California

n2
ENGINEERING TEST REACTOR ENGINEERING DESIGN
AND SAFEGUARDS REPORT. July 19568. 347p. (IDO-
24020; GEAP-0554; KE-56-19-R)

Of particular interest in this report (p. 44-90) are the
following: A description of the gross y monitoring devices
in the reactor building; airborne particle monitors; area
monitoring in the compressor and heat exchanger build-
ings; personnel monitoring; water and service water
moritoring: primary secondary, and fission products moni-
toring; stack gas and bypass demineralizer monitoring;
information on the normal disposal of radioactive solid,
liquid, and gaseous wastes. Also included are plans of the
buildings and a liquid waste diaposal layout flow diagram.

General Electric Company.
General Engineering Laboratory,
Schenectady, New York

213
AIR SAMPLING CHAMBER FOR S.ILR. R. A. Dewes and
E. E. Goodale. Aug. 8, 1952. 8p. '™%2GL167)

The design and ~erformance are described of a sturdy,
light-weight air sampling chamber for the continuous
monitoring of representative air samplee for 3 activity.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

24
A RECOMPUTATION AND EXTENSION OF PARAME TERS
INVOLVED IN SUTTON’S DIFFUSION HYPOTHESIS. M. L.
Barad and G. R. Hilst. June 19, 1951. Changed from
OFFICIAL USE ONLY July 6, 1956. Supplement, Nov. 186,
1953. 37p. (HW-21415 and Suppl.)

Corrections of two errors in HW-21415 are presented.
The original values of the virtual diffusion coefficients,
C; and Cy, for the neutral l2; ;e conditions have been found
to be in error, and corrected vaiues are presented. In the
computations of the original Table IIl an error was made
and a corrected table is presented.

215
GROUND LEVEL CONCENTRAL.INS IN THE VICINITY
OF A 185 FT. STACK. B. Shorr. April 20,1953, Changed
from OFFICIAL USE ONLY Jan. 23, 1957. 20p. (HW-
27181)

The results are presented of a series of field tests
designed to measure short-period concentrations at abeet
three stack heights during conditions of marked atmospheric
instability and low wind speeds. The data indicate that,
relative to a source emitting 1 g,/ sec from an elevation of
185 ft, it is unlikely that a short-period concentration of
10™ ug/cc or a short-period dosage of 10~ ug sec/cc be
exceeded. A nomogram is developed for estimating the
probability of exceeding a critical concentration, given the
rate of emission and critical concentration. Measurements
of long-period concentrations are presented which show good
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agreement with Lowry’'s expression for the maximum con-
centration during these meteorological conditions.

26
A SCINTILLATION WELL-LOGGING SYSTEM. W.G. Spear
and M. O. Rankin. May 1, 1056, 16p. (HW-39273)

A scintillation well-logging system was developed and
fabrics sd to determine the extent and energies of various
y-emitting isotopes in wells up to 500 ft deep. The system
comprises a watertight scintillation probe, a single con-
necting coaxial cable, a high voltage supply, a lnear
amplifier, a pulse height analyzer, a count-rate meter,
recorder, cable drum, and a variable-speed electric drive
unit. Altached to the cable drum are slip rings which convey
high voltage to the , ‘obe from the high voltage supply and
pulses {rom the probe to the linear amplifier.

27
AUTOMATION IN THE BETA MONITORING OF LIQUID
WASTE STREAMS. H. G. Rieck, Jr. and J. D. McCormack.
Dec. 15, 1955 26p. (HW-40480)

A mechanism which automatically monitors liquid waste
streams for total o activity was designed, fabricated and
tested.

218
COLUMBIA RIVER BSURVEY, 1051, 1052, 1053 J. F.
Honstead. July 21, 1054, Decl. Mar. 1,1057 8l1p. (TID-
10128)

The rosults of sampling and velocity determinations
icross the Columbia River at numercus locations below
H.ouford effluent discharge points and during various seasons
are presented. A total of 56 such traverses is shown with
the observed velocity and effluent distribution patterns
ior each river profile. A method of normalizing the data
to permit closer comparison of the observed patterns at
different locations is presented. The method is based upon
the use of fractional quantity distributions to avoid the
confusing variations in profile shape at different locations.
The results of an intensive river survey below the 100-C
reactor discharge are shown. These data were collected to
permit mathematical analysis of the turbulent diffusion
mechanism in the river. One such analysis derived from
these data is presented.

University of Georgia, Athens

29
ECOLOGICAL ASPECTS OF WASTE DISPOSAL. Eugene P.
Odum. p.95-103 of A CONFERENCE ON RADIOACTIVE
ISOTOPES IN AGRICULTURE HELD AT MICHIGAN STATE
UNIVERSITY ON JANUARY 12, 13, AND 14, 1956. Jan.
1056. 420p. (TID-7512)

The following topics are discussed in detail: the status
of ecology in general, the scope of radiation ecology,;
accomplishments at AEC installations; and the integration
of basic and radiation ecology

Los Alamos Scientific Laboratory

220
ALPHA FLOOR MCNITOR. Mark H. Tattan. Aug. 2, 1954,
23p. (LA-1T13)

The floor monitor, Model FM-1, has been designed to
detect a contamination. It 18 & portable type, battery op-
erated instrument which 18 pushed over the floor like a
vacuum cleaner. This report describes the physical design,
mechanical and electrical assembly, and operatins proce-
dure.

New York Operations Office,

Health and Safety Laboratory, AEC

22
ENVIRONMENTAL RADON CONCENTRATIONS. Inerim
Report. Harold Glauberman and A. J. Breslin. Mar 1057,
1ip. (NYO-4861)

Preliminary data showing ambient concentration: of Rn
in the Metropolitan New York area are presened. An
attempt has been made to defline the variability of con-
centration of Rn in the general atmosphere with location,
time, and wealher conditions. Samples have been analyzed
from the outdoor air, inside of buildings, and above and
below the surface of the grcund. Comparisons with the
data obtained by other investigators are also shown,

Oak Ridge Gaseous Diffusion Plant

222
CONTINUOUS BETA-GAMMA AIR MONITOR FOR K-
1004-J B, J. Bogardus. June7,1948. Decl. Nov, 28, 1955,
21p. (K-418)

This report covers the design changes and the experi-
mental data obtained on the constant air monitor for § and
y radiation detection in its application at the K-25 Plant.
This air monitor is of the type used at the Oak Ridge
National Laboratory for sampling airborne activity ab-
sorbed in dust particles, etc. Problems of a practical
nature involved in making the instrument more guantitative
are discussed. Data needed for the application of a factor
of safety to the radiation tolerance standard of the exhaust
air from the stack of the K-1004-J bullding are suggested.

Oak Ridge National Laboratory

223
SPECIAL PROCESS EQUIPMENT. E. R. Edmondson.
Oct. 12, 1851, Decl. Feb. 13, 1957. 52p. (CF-51-10-T1)
information on service waste monitoring and metering
equipment is included.

224
APPLIED HEALTH PHYSICS RADIATION SURVEY IN-
STRUMENTATION [MANUAL|. D. M. Davis, E. D. Gupton,
and J. C. Hart. Jan, 1, 1954, 230p. (ORNL-332(1stRev.))

Radiation detection and measuring instruments used by
the Applied Heallh Physics Section of ORNL are described.
Operating characteristics, applications, calibration, and
routine maintenance of each instrument are discussed. A
wvhotograph of each complete instrument and circuit dia-
grams for many of the instruments, a discussion of radiation
types, units, and permissible exposure levels, data on
calibration devices, sources, and procedures are included.
Appendec are three reports by staff members: A Review of
Film Dosimetry; Calibration and Dosage Determinations in
Beta-Gamma-X-Ray Film Dosimetry at ORNL; and The
ORNL Cutie Ple.

225
A PORTABLE ALPHA SURVEY METER. W. M. Hurst,
G. S. Hurst, and W, B. McDonald. Mar. 14, 1950, 23p.
(ORNL-602)

This report presents a description, operation instruc-
tions, photographs, and circuit aiagrams of a portable a
survey meter designed for semi-quantitative measurement
of a particle radiation. The instrument includes a pro-
portional counter tube, amplifier with thyratron output
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tube, headp. ones for aural counting, and batteries to supply
all the re quired voltages,

226
A PORTABLE ALPHA SURVEY METER. W. B. McDonald.
Aug. 15, 1850, 9p. (ORNL-802(Suppl.))

Further development and redesign of the portable a
survey meter eliminating the use of a desiccant and the
associated service problems are discussed.

227
MONITORING OF LIQUIDS FOR RADIOACTIVITY. W. M.
Hurst. Mar. 11, 1952, 34p. (ORNL-1155)

The development of an instrument to monitor continuously
drinking water for a, 3, and » radioactivity in solution has
progressed so that a preliminary design and some test
results can be presented. Two devices are described:
(1) the continuous-flow water cell with the radiation detector
assembly; and (2) an instrument, for calibrating the water
cell and detector response, which can also be used to meas-
ure the activity of liquid samples.

Phillips Petroleum Company.
Atomic Energy Division,

idaho Falls, Idaho

228
MONITORING THE LIQUID WASTES DISCHARGED FROM
THE IDAHO CHEMICAL PROCESSING PLANT. WilliamC.
King. June 12, 1956. 20p. (IDO-14378)

A continuous liquid waste monitor which has been in
operation for 24 monthe at the Idaho Chemical Processing
Plant 18 described. By detecting the ) activity, the moni-
toring system provides a method of measuring the activity
in large volumes of liquid wastes which are discharged
from the ICPP. The monitoring system, as described,
provides a permanent record of the flow-rate and instan-
taneous concentration of y activity in the discharged
waste independent of background activity. It will integrate
the product of the flow-rate and count-rate to give the total
activity discharged over any given period of time. The
monitor activates alarms if the concentration of activity
in the discharge stream becomes too great. It also collects
4 continuous proportional sample of the discharged liquids
which can be submitted for radiochemical analyses.

University of Rochester,

Rochester, New York.

Atomic Energy Project

229
USE OF COMMERCIALLY AVAILABLE PORTABLE SUR-
VEY METERS FOR EMERGENCY FISSION PRODUCT
MONITORING OF WATER SUPPLIES. J. B. Hursh,
8. Zizzo, and A H. Dahl. Aug. 3, 1951 32p. (UR-180)

A8 a result of tests using 8 commercially available survey
meters of the thin side-wall, G-M tube, y- or i-detecting
type, it was found that such an instrument had a sensitivity
range which made it usable for emergency 7 monitoring of
water contaminated by fission products. Aconvenient meas-
urement kit has been assembled consisting of an 8-oz
metal container for the water to be tested and two calibra-
tion standards with the radioactive material distributed
on the inner surface of duplicate container lids. These
standards are adjusted to give the same meter deflection

as produced by mixed fission products in water at con-
centrations (3.5 uc/l) judged safe for 10-day consumption,
and concentrations (90 uc/l) judged an acceptable risk for
10-day consumption, respectively.

School of Aviation Medicine,

Randolph Air Force Base, Texas

230
A CONSTANT AIR MONITOR FOR ALPHA-EMITTING
ISOTOPES. (PROJECT NO. 21-3501-0003, REPORT NO. 7).
John A. Auxier, Univ. of Texas and Air Force Radioblology
Lab; and Walter Blakey, School of Aviation Medicine. 8p.
(NP-5316)

A dependable instrument was constructed and tested for
monitoring air for a contamination. An air-filled propor-
tonal counter, pulse amplifier, alarm unit, and power
supplies were assembled In such a manner as to operate
satisfactorily.

United Kingdom Atomic Energy Authority.
Research Group.

Atomic Energy Research Establishment,
Harwell, Berks, England

2N
THE MONITORING OF EFFLUENT FOR ALPHA-
EMITTERS. PART 3. RADIUM. E. N. Jonkins and G. W.
Sneddon. Nov. 1953. Decl. with amendment Apr. 1957,
Relssued 1958. 26p. (AERE-C/R-238%)

A full use of a. permissive terms of the Harwell
Effluent Agreement requires regular Ra analyses, prob-
ably at very low levels, in the presence of other o emitters.
An existing (Argonne National Laboratory) co-precipitation
method for Ra in urine has been modified for this purpose
It has been shown thz* !a may be isolated almost quantita-~
tively from treated ef uents, in a state of radiochemical
purity. It may be meas. ‘ed directly using the o scintillation
counter Type 1093B. The lower Umit of sensitivity of the
method, without previous concentration of the sample, is
about 2 d/m/1 (4 uuc/gal). All a active Ra isotopes are
included. Ra'™™ may be distinguished by a growth meas-
urements.

232
A SOLID PARTICLE ACTIVITY DETECTOR. A. E.
Herriott. Aug. 4, 1954. 2%p. (AERE-RE/R-1492)

The basic principles, general design, physical details,
photographs, and ¢~ wings are given for a solid rarticle
activity detector.

233
THE RAPID DETECTION AND CONTINUOUS MONI'TORING
OF RADIOACTIVE CONTAMINATION ON DUST IN LABO-
RATORY AIR. K. E. G. Perry. Sept. 7, 1985 85p.
(AERE-EL/R~175%3)

This report summarizes the work accomplished towards
the development of instruments for the continuous monitor-
ing and rapid detection of airborne particulate radioactive
contamination. Since the permissible leval of Pu'™ consti-
tutes ‘he most serious hazard, the major part of the de-
velopment has besn towards the rapid detection of low levels
of @ activity. Beta measuring instruments have also been
developed. Instruments are described and illustrated.
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Westinghouse Electric Corporation.

Bettis Plant, Pittsburgh

234
PWR PREOPERATIONAL RADIATION MONITORING PRO-
GRAM. Preliminary Report. Mar. 21, 1956. 7p. (WAPD-
CTA-18-87)

The proposed radiation monitoring program to be used
with the PWR is briefly outlined.

Hazards

Argonne National Laboratory,
Lemont, lllinocis

235
RADIATION SAFETY GUIDE. J. R. Novak, ed. June 1956,
T4p. (ANL-5574)

Work with radioactive substances may involve some
danger, and safety precautions wust be taken before the
work is started. This Guide includes suggested precautions
to provide adequate protection, as well as some general
information concerning possible radiation hazards and the
effects of radiation on the body. It also contains procedural
information which will be an aid in coping with radiation
safety problems as they occur.

Army Chemical Center, Maryland.

Chemical and Radiologicul Laboratories

236
MAXIMUM ALLOWABLE CONCENTRATIONS OF FISSION
PRODUCTS IN THE AIR AS A FUNCTION OF EXPOSURE
TIME AND TIME AFTER DETONATION (Continued). Rob-
ert L. Harvey. Jan. 16, 1952. 11p. (CRLIR-81)

In a previous report, CRLIR 64, the internal hazard re-
sulting from airborne concentrations of fission products
was evaluated in terms of an equivalent 8r® hazard, and a
graph was drawn showing the maximum permissible {ission
product concentrations for three periods of exposure at1 hr
to 1 yr after detonation In this paper, some of the assump-
tions have been modified, the calculations have been refined,
and the presence of Pu is considered. Anew graph has been
prepared showing maximum permissible concentrations "p
to 50 times greater.

Atomic Energy of Canada Limited.
Chalk River Project,
Chalk River, Ontario

237
PRECAUTIONS FOR WORKERS USING RADIOACTIVE I8O-
TOPES. 1948, 1l1p. (NRC-1878)

A brief outline of the hazards and the type of precautions
which must be taken when working with radioactive isotopes
is given. Other topics covered are health hazards, labora-
tory design and equipment, health instruments, film moni-
toring service, special clothing, special cleanirg services,
disposal of radioactive waste materials and conta:aination
control.

Brookhaven National Laboratory,

Upton, New York

238
SUPPLEMENT TO REPORT ON THE BROOKHAVEN NU-
CLEAR REACTOR PREPARED FOR REACTOR SAFE-
GUARD COMMITTEE OF THE ATOMIC ENERGY COM-
MISSION. L. B. Borst. Aug. 30, 1948. Decl. Sept. 21,
1956, 133p. (BNL-18(Suppl))

Factors affecting the operating safety of the Brookhaven
Reactor oi which data are presented include: a survey on
the possibility of earthquakes; procedures for the transfer
of radioactive material from the canal and heat generation
in the canal; procedures for handling liquid wastes; a survey
of meterological data and their relationship to pile cperation.

239
SAFETY MANUAL. 2nd EDITION. Oct. 1946 75p. (M-
4484)

Information is divided into two parts as follows: Part |
Radiation Safety: general procedures, personnel monitoring,
emergency coverage, laundry procedures, waste disposal,
and fire dept. procedures. Part II. General Safety: pro-
cedures for (reating, classifying, reporting and investigating
occupational injuries, general safety practices, personal
protective equipment, and motor ve'ucle safety.

Bureau of Medicine and Surgery
(Navy)

240
RADIOLOGICAL SAFETY REGULATIONS (Revised 1951).
[nd]. 5Tp. (NP-4064; U23300; NavMed P-1325)

Protective measures and safety regulations to be ob-
served in all peacetime laburatory and industrial operations
(naval) dealing with lonizing radiations or radioactive ma-
terials are described. Information is given on the types of
radiological hazards; maximum permissible exposures;
medical examinations; photographic dosimetry, personnel
protection; use of radioactive isotopes; the organization and
duties of the Radiological Defense Staff; storage and trans-
portation of radioactive materials; waste disposal, and
safe., iadoctrination. The federal rules and regulations on
trans; srtation of radicactive materials are appended.

University of California,
Berkeley.

Radiation Laboratory

24)

AIR BORNE AND SHORT WAVE RADIATION HAZARDS
IN THE PROJECT AT THE UNIVERSITY OF CALIFORNIA.
H. F. Ballenger. Sept. 10, 1945, 27p. (AECD-2858)

The results are given of ~2 yr of study into the problem
of detecting and eliminating sources of hazards due to the
presence of toxic gases or vapors of U and its products
and to radiation. A summation of the dust, vapor, gas
hazards, and radiation problems are given. Methods of
collection, analysis, and study of hazards for U dust,
Hg vapor, and CO are discussed. Methods for detection
of radiation and methods to eliminate hazards of @ and
# particles, > rays, x-rays, and neutron flux are included.
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Divisio: ~¢ Organization and Personnel.

Safety and Fire Protection Branch, AEC

242
A SUMMARY OF ACCIDENTS AND INCIDENTS INVOLV-
ING RADIATION IN ATOMIC ENERGY ACTIVITIES, JUNE
1945 THROUGH DECEMBER 1955, Daniel F. Hayes. Aug.
1956, 79p. (TID-5360)

Criticality incidents, reactor incidents, contamination
incidents, fires and explosions involving radicactive
material, and miscellaneous accidents involving radiation
which occurred from June 1045 through Dec. 1955 are
described. Safety measures resulting from review of the
accidents are included.

243
A SUMMARY OF INCIDENTS INVOLVING RADIOACTIVE
MATERIAL IN ATOMIC ENERGY ACTIVITIES, JANUARY -
DECEMBER 1956. Daniel F. Hayes. Aug. 1057, 28p.
(TID-5360(Suppl.))

Pertinent details of the incidents are given. Some are
{lustrated with photographs or diagrams.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

244
STULY OF ATMOSPHERIC CONTAMINATION IN THE
MELT PLANT BUILDING. F. E. Adley, W. E. Gill, and
R. H, Scott. Apr. 4, 1952. Decl. Dec. 1, 1955. 04p.
(HW-23352(Rev.))

A preliminary survey of operations in the Melt Plant
Bullding indicated that virtually all production activities
were potential contributors to atmosepheric contamination
by U oxide fume and dust. The dust is disseminated in
the air when dislodged from oxidized surfi. es of Uor
during oxide-handling operations; fume arises when small
pieces of U metal are allowed to burn. Oxide-handling,
machining operations, burnout, and rod-handling were the
chief contributors to atmospheric dust and fume. For
personnel in the remeit processes, the weighted daily ex-
posures they experienced varied from 40 to 78 times the
weighted daily MPC level. Weighted daily exposures at rod-
handling showed an exposure 2'; times the MPC. Studies of
particle distribution showed that 90% by weight of airborne
particles are of respirable size (<10 uin diam.). Particles
<5 4 in diam. remain suspended in the air for long periods,
resuiting in continuous above-tolerance concentrations.
Particles that do settle out are disturbed by plant traffic,
vibration. and air turbulence and are thus redistributed in
the atmosphere. Ventilation is more effective in the furnace
room than elsewhere. Ventilators in the burnout room, in the
oxide furnace, and at the rod straightener provide incom-
plete control. Fume and dust arising from some machining
operations and from some oxide-handling procedures are
without benefit of satisfactory control. Cross-contamination
of the atmospheres at some processes and at nonproduction
areas occurs by reason of the general ventilation that
intermixes the atmospheres of the various plant areas.
The wearing of respirators is required, but experience in
other industries has shown that the degree of protection
is uncertain. Discomfort and the imperfect fit of them to
facial contours are contributing factors. Reliance on respira-
tors as a prima ' control measure is not, therefore, a
recommended practice. In view of these findings, recom-

mendations are presented for improved general ventilation,
for extending the application of local exhaust ic all of the
principal dust- and fume-producing operations, and for
meticulous housekeeping through widespread use of vacuum-~
cleaning.

Naval Radiological Defense Laboratory,

San Francisco, California

245
RULES AND PROCEDURES FOR RADIOLOGICAL
SAFETY. FINAL REPORT. April 1949, 48p. (AD-136(H))

' '3 manual consists of two parts: Sectionlgives general
m 8 and procedures concerning radiological hazards;
Section [I contains a glossary of terme and specific infor-
mation on various procedures pertaining to handling radio-
active materials.

246
A PROGRAM FOR THE EVALUATION OF THE EFFI-
CIENCY OF RESPIRATORY PROTECTIVYL DEVICES
AGAINST RADIOACTIVE SUBSTANCES. INTE/UM RE-
PORT; NRDL-542. F. R. Holden. Sept. 26, 1949. Decl.
Aug. 2, 1954. 10p. (AD-165(H))

A program for the evaluation of the efficiencyof respira-
tory protective devices against radioactive substances is
outlined. Rn decay products and radioactive dusts of con-
trolled rzsacle size will be used to measure filtration
efficiencies of military and industrial protective equipment.
The chambers in which the studies will be made are
described.

New England Deaconess Hospital.
Cancer Research Institute,
Boston, Massachusetts

247
RADIOISOTOPES IN THE HOSPITAL. R. F. Cowing and
Shields Warren. 1953. 10p. (AECU-2508)

Precautions to be observed by the staff ol hospitals using
radioisotopes to insure the safety of other personnel and of
the public are reviewed. The procedure for obtaining radio-
isotopes for medical use from the Atomic Energy Com-
mission i8 outlined. Precautions to be taken to prevent ex-
ternal exposure, ingestion or inhalation of radiocactive
material, and contamination by spilling or spreading of
radioactive materials are discussed. The problem of waste
disposrl is considered briefly.

New York Operations Office,
Health and Safety Laboratory, AEC
248

INVESTIGATION OF THE POTENTIAL HAZARD IN RE-
LEASING SCRAP STEEL CONTAMINATED WITH URA-
NIUM TO COMMERCIAL CHANNELS. Hanson Blatz,
John H. Harley, and Merril Eisenbud. June 15, 1951.
Decl. October 24, 1952. 14p. (NYO-1558)

Tests were conducted on a laboratory and semi-plant
scale to determine the effect of permitting scrap grossly
contaminated with U to be used in steel manufacture. It
was found that most of the U is removed with the slag.
Steel made with this scrap would have a U constituent so
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little above that made with uncontaminated SCrap as o be
hardly significant. The slag itsel! would not present any
hazard in handling or normal use. It is recommended,
therefore, that in the future steel with only surface U con-
tamination be released through normal scrap channeis

249
RADIATION FROM RADIUM BEARING SLUDGE STORAGE
TOWERS. Eugene V. Barry. Apr. 1952 Changed {rom
OFFICIAL USE ONLY Aug. 17, 1656. 18p. (NYO-4003)

Design data are presented for Ra bearing sludge storage
towers including information as to amount of radiation that
could be expected from towers of different diameter
through the concrete wall at points external to the tower

250
STANDARD PROCEDURES FOR ASSESSING AVERAGE
DAILY AIR CONTAMINANT EXPOSURES. Paul B. Kievin
and Willlam B. Harris. May 2, 1055 9p. (NYO-4644)

A procedure is presented for rapidly and efficiently
evaluating average occupational exposures to hazardous
environmental factors. This procedure has been used for
several years and has been proved both effective ana
accurate. Typical examples of dust exposure evaluations
are presented with forms suitable for collecting and re-
cording data. Methods and calculations are discussed.

Oak Ridge Gaseous Diffusion Plant

25
MAXIMUM ALLOWABLE CONCENTRATION FOR AIR-
BORNE BETA CONTAMINATION. J. C. Bailey and H. F.
Henry. July 5, 1851, Changed from OFFICIAL USE ONLY
Nov. 28, 1956, 16p (AECD-3753)

By comparing the damage produced by 2 particles and
U @ particles emitted by material uniformly distributed
in the lungs, an equation was derived by which the maxi-
mum allowable concentration in the atmosphere of a £-
emitting isotope for which lung damage is the limiting
consideration can be calcvlated. It was calcuiated that for
Such isotopes a conservativ. value for the maximum allow-
able concentration is 20 ¢, . .t as measured by the counter
presectly in use at K-25 for air sample ¢ counting. The
equation for calculating the maximum allowabie concentra-
tion for ;| emitters which are retained in the body and for
which lung damage is not the limiting consideration is given.
As examples of the use of this equation, maximum allowable
air-borne concentrations as determined by retention in the
body were calculated for Sr* Sr% and UX,. An equation
for the maximum allowable concentration of an isctope for
which body retention is the limiting factor, in combination
with isotopes for which lung damage is the limiting factor
was derived. A curve is given which shows the maximum
allowable counting rate for Sr* in combination with other

emitters having an average energy of 0.4 Mev, as a
function of the fraction of the disintegrations due to Sr*’

Oak Ridge Nctional Laboratory

252
THE IMPACT OF RADIOACTIVE WASTE DISPOSAL ON
CHEMICAL PROCESSING. Conrad P. Straub and E. G.
Struxness. Aug. 15, 1955 16p. (CF-55-8-97)

An attempt was made to bring to attention the need and
desi~ability of reconsidering and reexamining fuel element
construction, reactor operation techniques, chemical proc-

essing procedures, and waste disposal practice now in nuse
to produce less hazardous and toxic waste effluents. Pre-
treatment for the removal of some of the longer-lived
materia’s such as 5r* and Cs'"' is also pertinent

253
THE ECONOMICS AND HAZARD POTENTIAL OF WASTE
DISPOSAL. E. D. Arnold. July 8 1957. 18p. (CF-57-
7-31)

The two most important considerations in the disposal
of radioactive wastes are salety and economy. All other
steps in the waste disposal complex mus* be tuned to
azcomplish these two goals. In general, the hazardous
waste in the nuclear power compicx affect the cost of the
nuclear power reactor fuel cycle, the g« ~eral environment
since disposal must exclude radioactivity ‘rom the environ-
ment for over 500 yr, the costs and or methods of waste
tre. iment including fission product utilization. the methods
of shipping, the location of chemical processing plants and
waste disposal sites, the methods of disposal best suited for
a4 particulur type of waste or site location, and potential
public dam e and third-party liability.

254
ENVIRONMENTAL PROBLEMS OF RADIOACTIVE WASTE
MATERIALS. Roy J. Morton. p.353-399 of THE ROLE OF
ENGINEERING IN NUCLEAR ENERGY DEVELOPMENT,
THIRD ANNUAL OAK RIDGE SUMMER SYMPOSIUM, AU-
\3UST 27 TO SEPTEMBER 7, 1851. Neil F. Lancing, comp.
Dec. 1951. 516p. (TID-5031)

A discussion concerned primarily with health problems
that result from the escape or release of radicactive mate -
rials to the environment is given. The potential health
hazards from radioactive wastes are considered with re-
gard to other problems of public health and environmental
sanitation. The significance of environmental control and
the essentials of waste disposal in general are briefly re-
viewed, while the problem of radioactive wastes is con-
sidered more specificaliy.

255
RADIATION EXPOSURE AND SAFETY EXPERIENCE IN
R/DIOCHEMICAL PLANTS. G. 8. Sadowski, T. W,
Hungerford, R. E. Blanco, and F. L. Culler. May 1, 1857,
p.1022-36 of SYMPOSIUM ON THE REPROCESSING OF
IRRADIATED FUELS, HELD AT BRUSSELS, BELGIUM.
MAY 20-25, 1957. BOOK 0II. (TID-7534)

A general comparison of the accident experience of the
AEC and chemical industries in the United States is given.
Other information inciudes maximum permissible exposure
limits, radiation exposure experience in radiochemical
separation plants, and whole body irradiation experience

Oak Ridge Operations Office,

Isote; 25 Division, AEC

256
AIR CONTAMINATION AND RESPIRATORY PROTECTION
IN RADIOISOTOPE WORK. G. W. Morgan and C. R
Buchanan. Jan. 18, 1853, 28p. (AECU-2821

Air contamination associated with the use of radicactive
isolopes in the laboratory i1s discussed. Positive contro.
measures to prevent contamination are emphasized Tne
various forms of possible contaminatior anc mechanisms
influencing their stability in the air are wscussec. Dats
are included on maximum permissibie ar contaminatio:
values, the pathwav of inhaled ~ontaminants once they enter
the respiratory svstem, and the characteristic absorpuon,
depositiun, and pulmonary retention pattern of cont uninants
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The characteristics of various respiratory protective de-
vices are discussed.

257
BASIC SAFETY REQUIREMEN1TS IN RADIOISOTOPR
WORK. 3. W. Morgaa, p.252-72 of CONFERENCE ON
THE USE OF ISOTOPES '™N PLANT AND ANIMAL RE-
SEARCH. HELD ON JUNE 12, 13, 14, 1952, Apr. 1953,
276p. (TID-5098)

The basic probiems iovolved i the sale handling of
radivisotopes and in the safe disposal of radioactive wastes
are reviewed. Topic* discussed include units of measure-
ment and rximum permissible exposure limits, principles
of protection, surveying and monitoring procedures, design
of laboratories for radioisotope work, and the basic princi-
ples and problems of disposal of radioactive laboratory
waste,

Robert A. Taft Sanitary Engineering
Center, Cincinnati, Ohio
258

RADIOLOGICAL HEALTH HANDBOOK. Simon Kinsman.
Jan. 1957. 358p. (PB-121784)

This edition of the handbook contains a large amount of
readily available information of interest to anyone working
in the fleld of radiation. Sections are included on physical,
chemical, and mathematical data; radioisotope, decay, and
radioassay data, and radiation protection data. A list of all
the radicactive and stat'~ isotopes of the elements, to-
getier with a number of their salient features including
decay schemes is given. A glossary, a subject index, and
a Ust of references are included.

University of Rochester,
Rochester, New York.

Atomic Energy Project

259
HEALTH HAZARDS IN RADIATION WORK. M. Ingram.
Oct. 25, 1950. 15p. (UR-139)

The general subject of health hazarde in work with
lonizing radiations is discussed. Types of injurious ionizing
radiations and examples of occupations in which they may be
encountered are reviewed. Minimizing the dangers as-
sociated with radiation work involves the recognition of the
hazard, the development of conservative criteria for safe
working conditions, and the enforcerent of safety measures.
The importance of educating personnel in such a manner
thit they appreciate the need for strict observance of
routine safety measures is stressed.

260
PERSONNEL PROTECTION IN THE RADIOACTIVE IN-
HALATION PROGRAM. G. Hoyt Whipple, J. N. Stannard.
G. J. Miller, M L. Ingram, and T. T. Mercer. Feb. 4,
1965 40p. (UR-310)

This report summarizes measures taken to adapt stand-
ard radiation protection practices in a special laboratory
tor inhalation exposure studies using o or ° emitting 180~
topes. It includes calculations of waste water activities
which can be released into the Genesee River, and maxi-
mum amounts of radioactive materials permitted outside
of dry boxes. Special features include protective clothing,
self-contained breathing equipment, background he matologi -
cal information on the personnel in the group, and ‘he

application of moniloring procedures in a laboratory handling
radioactive aerosoils.

Radioisotope Uptake

University of California, Los Angeles.

Atomic Energy Project

261
THE UPTAKE OF RADIOACTIVE FISSION PRODUCTS BY
RADISHES AND LADINO CLOVER FROM FOIL CONTAMI-
NATID BY ACTUAL SUB-SURFACE DETONATION FALL-
OUT MATERIALS. Kermit H. Larson, Jon H. Olafson,
James W. Neel, and Allen J. Steen. Dec. 14, 1953, 35p.
(UCLA-27T2)

Certain radioactive products, predominantly Sr*® origi-
nating from an underground detonation were found to be
available o radishes and ladino clover. The studies reported
are based on data obtained for the period 8 to 570 days
after the underground detonztion. The total amount of activity
accumulated by the crop plants i2 not proportional tc the
radioactive contamination remaining in and on the soil. The
maximum activity accumulated by the radish plant was
175 d/sec/g dry plant material grown in fall-out contami-
nated soil assaying 480 d/sec/g at the time the crop was
planted (109 days after detonation). The availability of
certain fission products from fall-out material from an
underground detonation appears to be a function of solu~
bility. The radioactivity in the plants was due primarily
to Sr*.

262
THE INFLUENCE OF SOIL ORGANIC MATTER ON THE
UPTAKE OF Sr* BY BARLEY AND TOMATO PLANTS.
Hideo Nishita, Bruce W. Kowalewsky, and Kermit H.
Larson. Oct. 17, 1955. 42p. (UCLA-348)

Studies of the influence of soil organic matter on plant
uptake of Sr* in modified Neubauer and pot experiments
showed that the Sr™ uptake by barley and tomato plants
was influenced by incubation time before cropping, organic
matter concentration, and the kin¢ of organic matter. The
relative effect of a given organic material on Sr* uptake
depended on soil type The uptake of Sr* decreased as
organic matter concentration was increased; this treat-
ment, in turn, increased the soil microbial population.
The reduction of Sr* uptake with increasing organic matter
concentration appeared to be a resuit of several factors:
microblal immobilization of Sr¥, increased Na and K up-
take causing a suppression of Sr' uptake, and the detr'-
mental effect of an organic matter decomposition produ t,
or products, on absorption. The uptake of Ca closely
paralleled the uptake of both radiocactive and stable native
Sr. The root Sr/Ca atom ratios increased with increasing
additions of organic matter to soils. The top Sr,/root Sr
ratios were decreased by the addition of organic matter to
the soil, indicating that Sr translocation was affected. Mg
and Mn uptake was influenced by organic matter, but they
did not appear to be closely related to Sr uptake. A study
of the plant availa.ility of Sr* from non-radioactive soil
treated with radioaciive plant material and radioactive soil
treated with non-radioactive plant material showed little
or no difference between the two modes of contamination.

263

PLANT UPTAKE OF Fe®™-.TAGGED IRON FROM A
SLOWLY SOLUBLE

Romney, and A Wailace | G955 (o3 (UCLA-350
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Crops of barley, soybean, and lemon plants obtained le
than 0.025% of the total amount of Fe* -tagged iron applied
to Sassalras, Hanford, and Sorrento soils in the form of &
fused, glassy material that might be used to simulate
primary fall-out materials.

264
THE RELEASE OF 5r* AND Cs'" FKOM VINA LOAM
UPON PROLONGED CROPPING. H. Nishita, A. J. Steen,
and K. H. Larson. Nov. 6, 1056, 32p. (UCLA-380)

The uptake of Sr*, stable Sr, Ca, Cs'" and K by Ladino
clover from contaminated Vina loam was studied as 2
function of intensive, prolonged cropping and with regard to
exchangeable and nonexchangeable forms of these lons.
Both pot and flat culture methods were used. Data are
tabulated

General Electric Company.
Hanford Atomic Products Operation,

Richland, Washinaton

265
BIOLOGICAL MONITORING OF THE LABORATORY AREA
BY ANALYSES OF RODENTS AND OTHER FORMS OF
WILDLIFE. K. E. Herde. May 26, 1947. Decl. Ju'v 12,
1950. 14p. (AECD-2888, M-3862;, HW-3-5520)

An examination of water fowl and small animals taken
from the area a.ound the waste disposal pond, and mice
from laboratory rooms, for radioactive (a and 8) mate-
rials showed an accumulation of traces of radioactivity.

266
THE ABSORPTION AND TRANSLOCATION OF SEVERAL
FISSION ELEMEX TS BY RUSSIAN THISTLES. A A.
Selders. June 8, 1950. Decl. Dec. 6, 1655 25p. (HW-
18034)

An investigation was conducted to deter mine the absorption
and translocat.on of fission products by Russian thistle from
a localized spot of contaminated soil. The amount and
identity of the radioactive elements absorbed and trans-
located by the Russian thistle is given along with the location
of these elements in the plants. # radioactivity to the
amounts of 10 yc/g caused no visible effects on the growth
habits of the plants. Illustrations of gross autoradiographs
and of autoradiographs of sectioned matsrial are included

267
THE ABUNDANCE OF THE PRINCIPAL CRUSTACEA OF
THE COLUMBIA RIVER AND THE RADIOACTIVITY THEY
CONTAIN. R. W. Coopey. June 25, 1853 Decl Jan. 5,
1956, 15p. (HW-25181)

The species and abundance of crustacea together with the
radioactivity they contained were traced for a 14 month
period. Seasonal changes were found to influence the amount
of radioactivity present in the organisms. Rapid growth
favored high activity density. Unequal seasonal changes in
radioactivity levels of body organs indicated functional
differences in the utilization of the isotopes. A pronounced
spring pulse and a smaller fall pulse were evident in the
abundance of bottom cladocera. Radicactivity was highest
during the fall pulse. Crayfish averaged 134 = 22 g live
weight and 39 + 18 individuals per 36 ft' sampling area.
Cladocera showe 2.6 g per ff live weight and 260,000
individuals per ft' at maximum. No decrease could be
found downstream from the Hanford Operation. P® was
the principal isotope present in crustacea, notwithstanding
a variety of isotopes present in crustacean food and in the
river water.

268
THE ABSORPTION ArD TRANSLOCATION BY PLANTS
OF RADIOACIVE ELEMENTS FROM “JANGLE" SOIL.
A. A. Seiders, J. H. Rediske, and R. ¥. Palmer. Feb. 16,
1953, 12p. (HW-27620)

A study was made of the uptake of radicactive elements
from Jangle test-site soil by 4 epecies of plants Ihe
addition of nutrients to this soil increased the uptake of
these radiocactive elements, but in no case was the upleke
over 2.8% of the activity in the soil on a concentration basis.

209
A PRELIMINARY COMPARISON OF TME NANNOPLANK-
TON AND NET PLANKTON OF THE COLUMBIA RIVER.
R. W. Coopey. Sept. 10, 1953. Decl Jan 5, 1956 1lp.
(HW-29208)

Plankton c¢ +cted from the Columbia River by the net
method and by the centrifuge me.hod were compared. The
centrifuged plankton (nannoplankton) exceeded the net
plankton in weight, in abundance of organisms, and in
radioactivity. Similar seasonal trends were present in both
types of plankton.

270
THE UPTAKE AND TRANSLOCATION OF CESIUM BY
PLANTS. J. H. Rediske and A, A. Selders. Sept. 15,
1953. 20p. (HW-35174)

In Fd Kidney bean plants grown at apH of 6.0 in nutrient
culture, there was no significant redistribution of Cs from
the older leaves, whereas the younger leaves demonstrated
retranslocation where concentration gradients existed. The
concentration of Cs in the aerial portions of the plant is
nearly proportional to the concentration of Cs added to the
nutrient solution. The absorption of Cs tends to increase
as the pH of the nutrient environment is decreased. Uptake
efficiency for Ce with bear plants was 0.88, tomato 0.32,
Russian thistle 0.05, and wheat 0.02. Barley plants can
attain a concentration of Cs in the leaves only 0.13 imes
the concentration in an Ephrata fine sandy loam soil.

22N
THE ABSORPTION OF FISSION PRODUCTS BY PLANTS.
J. H Rediske, J. F. Cline, and A. A Selders. May 17,
1855. 17p. (HW-36734)

The absorption of the important fission products by
plants is quantitatively presented as a concentration factor
which is defined as the ratio of the fission product con-
centration found in the leaves to the fission product con-
centration found in the nutrient substrate. Of the fission
products, the isotopes of Sr were found to be the most
important by virtue of their high concentration factor, long
half life, and low maximum permissible amounts for
animals. I, and Ba follow in importance, with Cs moder-
ately important in some soils. All other fission products
have concentration factors less than Sr by 100 or more.
The effect on the concentration factor of different agri-
cultural plants, as well as different organs of the same
plant, causes variations of about a factor of ten or less
for each isotope. The concentration factor tends toincrease
as the pH of the nutrient substrate is decreased. Addition
of siable carrier to the substrate does not decrease the
amount of the radioactive isotope that is absorbed into the
plant. The presence of I, and Y carrier actually causes a
significant increase in the concentration of the respzctive
radioactive isotopes in the plant tissue.

272
THE ABSORPTION BY PLANTS OF BETA-EMITTING
FISSION PRODUCTS FROM THE BRAVO SOIL. A. A.
Seiders, J. F. Cline, and J. H. Rediske. Dec. 20, 1955.
10p. (HW-40289)
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Barley and bern plants were grown to maturity in soil
from a Pacific island which contained fallout material
from a thermonuclear explosion. The ieaves of bean and
barley plants showed a concentration factcr of 0.05 and
0.02, respectively, for the total 7 emitters absorbed.
Leaves of both bean and barley plants had a higher con-
centration of [ission products than did the fruit. Addition
of .utrients to the soil decreased the uptake of {ission
products into the bean plant but had no effect on uptake
into bariey. With the exception of *hose for Cs, concentra-
tion factors for the individual elements were comparable
with values previously obtilned in the laboratory using
local soils. The concentration factor of 4 to 8 for Cs is
sver 20 times higher than is ob.ained using local soils.
All values are determined on oven dried material.

273
THE FOLIAR SORPTION OF IODINE BY PLANTS. A. A.
Selders and F. P. Hungate. Sept. 1, 1956. 1l1p. (HW-
44890)

lodine gas is taken up both by the epidermis and the
mesophyll tissue of the leaf. The rate of uptake depends
on the I'" concentration in the air with an average value
of (5.4 +3) x10" ue/g/uc/cc of air/hr. The presence of
stable I, along with radioactive I, did not reduce the
amount of I'"' sorption to the leaf but did red ce the amount
transiocated in the plant. Five per cent or less of the total
I; sorbed by a leaf was translocated to other plant parts
during 3 days fodowing exposure to either gaseous I, or
17 in solution.

Oak Ridge National Laboratory

274
STUDIES OF RADIOACTIVITY IN FISH FROM WHITE
OAK LAKE AND THE CLINCH RIVER. Venus I. Knobf.
July 9, 1951. 38p. (ORNL-1031)

Fish in the White Oak “reek drainage system were
scanned for over-all radios.uvity; samples of bone, scale,
and flesh were taken and in some cases internal organs
were processed. Sr? Sr*™ and Y™ were found to be re-
sponsible for most of the activity in bones and scales,
while Cs'"" accounted fo- 96.8% of the activity in the flesh.
Fish in White Oak Lake are unsafe as food and those in the
river are not recommended, but those in the Clinch River
below the mouth of White Oak Creek appear to have in-
s.gnificant activity.

275
PREPARATION OF BIOLOGICAL SAMPLE? AND COR-
RECTION OF DATA. Venus . Knobf. Aug. 3, 1951. 24p.
(ORNL-1048)

Numerous problems were encountered in the laboratory
studies of radioactivi ’ of {fish taken from the Clinch River
and White Oak Lake. Acid digesting and ashing of flesh of
fish taken from White Oak Lake resuited in a small loss of
activity but this treatren. of bone and scale from the same
fish produced no detectable loss. Ashing of samples re-
duced self-absorption and, thus usually permitted a more
accurate counting measurement. HNO, digestion without the
addition of H,S0; appeared preferable since the samples
treated with both acids had higher ashed weights and were
alsoc more hygroscopic. The internal organs and gills of
fish from White Oak Lake often contained volatile radio-
active isotopes. The inconsistency of results from Al ab-
sorption and decay studies indicated the presence of a
diversity of short-lived high-energy isotopes.

276
"HE SUSPENDED MICROBIOTA OF THE CLINCH RIVER

AND ADJACENT WATERS, IN RELATION TO RADIO-
ACTIVITY IN THE SUMMER OF 1958, J. B. Lackey.
Nov. 13, 1957. 36p. (ORNL-24'0)

The Clinch River enters the Oak Ridge area virtually
free of plankton due to Norris Dam. It is fertilized in this
area and develops a considerable plankton by the time it
enters Watts Bar Lake. Some figures are presented show-
ing the radioactivity accumulated by various species, and
the rate of accumulation as compared to reproductive rates.
Diminution of radioactivity in both plankton and water is
traced downstream. Conditions in the Clinch River are
compared with the Col:mbia River. The principal source
of radicactive wastes for the Clinch River, insofar as
known, is the effluent from the ORNL settling basin,
which empties via White Oak Creek. Along with this small
quantity of radiocactive waste the river rec~ives some
nutrient materials and a mixed population of micro-
organisms. A small amount of radioactive seepage from
the ORNL disposal pits may enter the creek. The possi-
bility of cther sources of radioactivity for the River was
not Investigated in this study. The Clinch River and
neighboring waters yielded 425 species of algal or protozoan
microorganisms in the summer of 1956. These are listed
in an appendix.

United Kingdom Atomic Energy Authority.
Industrial Group.
Windscale Works,
Sellafield, Cumb., England

277
THE MECHANISM OF ACCUMULATION OF FISSION
PRODUCTS BY FINE PARTICLES AND MARINE ORGAN-
ISMS. R. F. Jones and Isabel Eatty. Dec. 1957. 1lp.
(IGR-TN/W-7585)

A brief review of the results of investigations carried
out to determine the accumulation of fission products,
particularly Ru'®, by fine particles and marine placts
and animals is presented. Detailed results of the investi-
gations will be the subject of a separate report. The
period covered is from Sept. 1956 to July 1957,

United Kingdom Atomic Energy Authnrity.
Research Group.
Atomic Energy Research Establishment,
Harwell, Berks, England

278
EXPERIMENTS ON THE UPTAKE OF IODINE i31 VA-
POUR BT GRASS. A. C. Chamberlain and R. C. Chadwick.
Aug. 6, 1.52. 10p. (AERE HP/R 993)

Field rials have been done (o determine the rate of
uptake of I'*! vapor by grass. The velocity of deposition,
vg defined as rate of deposition of I'¥ per unit area of
ground/amount oi I'M vapor per unit volume of air, is
found to avorage 2.5 cm/sec. Experiments in the open
air and in a wind tunnel have been done to compare the
uptake by vegetation with the uptake by fiiter paper. Taking
the maximum permissible level of I'" in vegetation as
1 x10™* ,c/g it is deduced that the permissible output of
I'" from a stack is 10 mc a day for a stack height of 10 m,
rising to 500 me a day for a stack height of 100 m.
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Analysis

Atomic Energy of Canada Limited.

Chalk River Project, Chalk River, Ontario

279
RAPID DETERMINATION OF STRONTIUM ACTIVITY IN
A MIXED FISSION PRODUCT SOLUTION. E. Mizzan.
June i, 1954. 13p. (PDB-122)

A rapid method is presented for the determination of
Sr activity in the presence of the relatively long-lived
fission product activities. The extraneous activities, with
the exception of Ce, are removed by an Y(OH), scavenging.
The Sr is separated from the Ce iu the supernatant solu-
tion by a4 8rC,0, precipitation. The oxalate precipitate is
then transferred to an Al disc to be dried and counted for
Sr activity. The results agree with those obtained by the
fuming HNO, procedure. The precision of the method is
+3%. Decontamination from the other long-lived fission
product activities is very good. The method is much
shorter and safer than the fuming HNO, procedure.

University of California, Los Angeles.

Atomic Energy Project

280
STRONTIUM AND CALCIUM IN MUNICIPAL WATER SUP-
PLIES, THEIR OCCURRENCE AND REMOVAL. George V.
Alexander, Ralph E. Nusbaum, and Norman $. MacDonald.
May 20, 1954. 27p. (UCLA-283)

Samples of raw water and tap water were obtained from
50 cities located throughout the United States. Analyses for
Sr, Ca, and Mg were made by an emission spectrographic
technique which required no preliminary concentration of
the water samples. Comparison of the concentrations before
and after chemical treatments indicated that reduction of
Sr concentration accompanies removal of Ca. Interferences
concerning the removal of radiostrontium from contami-
nated drinking water were drawn.

Chicago University.
Enrico Fermi Institute for Nuclear Studies

281
THIN CHICAGO SUNSHINE METHOD; ABSOLUTE ASSAY
OF STRONTIUM-80 IN BIOLOGICAL MATERIALS, SOILS,
WATERS, AND AIR FILTERS. E. A, Martell. May, 1956.
85p. (AECU-3262)

The analytical techniques and counting method developed
for the routine absolute assay of trace levels of Sr*
activity in a wide variety of biological and inorganic mate-
rials are discussed.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

282
ANALYSIS OF VEGETATION FOR I'". M. B. Leboeuf.
Jan. 27, 1850. Changed from OF®I AL USE ONLY Aug.31,
1956. 1lp. (HW-157 3)

An analytical procedure in which the i, is extracted from
the vegetation by the use of a canstic solucion is described.
A limiting sansitivity of 0.002 to 0.004 uc/kg results when a
5¢g sample is analyzed.

283
COLLECTION AND ANALYSIS OF ACTIVE PARTICLES.
Chester W. Delong. Jau. 27, 1950. Decl. Feb. 7, 1:56.
12p. (HW-15802)

The results are given of a radiochemical analysis of
particles collected by electrostatic precipitation from
ventilation air of the “B” plant at Hanford Works.

284
DETERMINATION OF RADIOCESIUM BY COMPLEX
COBALTICYANIDE PRECIPITATION. J. C. Langford.
Apr. 15, 1957 33p. (HW-49668)

Several quantitative precipitants for radiocesium were
investigated to determine their effectiveness in separating
radiocesium from other common radiocontaminants in
fission product waste solutions. Cobaltous cobalticyanide
was found to be most satisfactory because of its stability
in strong acid solution and its tendency to not carry other
radiocontaminants in a strongly acid solution. A satis-
factory radiocesium procedure was developed which gave a
decontamination factor >10° for the yemitting contaminants,
Zr-Nb", Ru'®™ Ce'™, and Sb'?*. The recovery of radiocesium
is >99%. The only substanc: . found to interfere with
quantitative separation in 3N H,S0, were (NH,)"' at >0.5M
concentration and HNO, at >1M concentration.

Mallinckrodt Chemical Works,

St. Lovis, Missouri

285
THE DETERMINATION OF URANIUM IN PLANT {ORE
REFINERY] SEWER WATER. O. J. Buckheim. Jan. 8,
1948. Decl. Dec. 2, 1955. #p. (NYO-5214)

A number of methods for U deiermination were tested,
and satisfactory resuits were obtained by precipitating a
minute quantity as a phosphate, using a coprecipitant.

Massachusetts Institute of Technology,
Cambridge, Massachusetts.
Sedgwick Laboratories
of Sanitary Science

286
ASSAYING TECHNIQUES FOR RADIOISOTOPIC CONTAMI-
NANTS IN WATER SUPPLIES. A. Gordon Wheler, Jr.,
Warren J. Kaufman, and Rolf Eliassen. July 1, 1852.
TIp. (NYO-4437)

The investigations described in this report deal with
methods for determining the types and amount of rad:a-
tion, from radioactive isotopes, present in water supplies.
The primary objective of the research was to determine
if tolerance amounts of ¢ activity, of the order of 10~"
pc/ml, can be detected with standard laboratory end-
window and windowless flow G-M counters. Statistical
determinations were made of the reliability and minimum
level of detection possible on end-window and windowless
flow G-M counters. The determinations were based on the
criterion that the minimum detectabie activity is that activity
for which the 90% relizbility deviation is equal to the
activity. Minimum levels of detection, with no solids present,
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were established for a variety of radioisotopes. The other
major variables which effect counting, such as geometry,
self-absorption, counter efficiency and energy of radiation
were studied in an effort to clearly evaluate their effects
on low level counting and minimum levels of detectability.

New York Operations Office,

Heaith and Safety Laboratory, AEC

287
ANALYSIS FOR LONG-LIVED PRODUCTS IN SOIL. N. L
Sax, J. J. Gabay, D. Revinson, and B. Keisch. Sept. 1,
1054, 24p. (NYO-4604)

Results are reported from an analysis for long-lived
fission products in sample of Marshall Islands soil
contaminated by heavy iall-out following the March 1, 1354,
nuclear tests. An attempt was made to account for the
tutal activity of the sample. Chemical procedures for the
separation of the Sr, Ru, rare earth, and Zr groups are
given . a» appendix.

Oak Ridge Gaseous Diffusion Plan:

288
DETERMINATION OF ALPHA ACTIVITY OF URANIUM
IN MUD. C. A. Kienberger, R. E. Greene, and C. E.
Pepper. July 15, 1948. Decl. Sept. 8, 1955. 8p. (K-434;
KLO-132)

A method for the isolation of traces of U in mud, silt
and sewage disposal sludges and the determination of its
a activity is described. The method employs solvent ex-
traction, using di-ethyl ether and NH/NO,, for the recovery
of U into a state sufficiently pure for electrodeposition and
subsequent o counting. At the 95% provability level, this
method gives a precision of 11% and a low bias of 8% at
irace concentrations. The precision of a counting of the
isolated U is limited by {ts counting rate, the lower limit
being ~2 a counts/min.

Oak Ridge National Laboratory

289
RADIOACTIVITY OF DISSOLVER GAS. W. A. Brooksbank
and C. J. Fuller. Aug. 26, 1653. Decl. Nov. 22, 1955.
32p. (ORNL-1064)

An apparatus for counting 3 activity .n off-gas is de-
scribed. It conaists of 3 parts; the ¢ wut.on section, the
absorption section, and the sample r w.ling tubes. The
dilution apparatus provides a rapid ar dmple way of re-
ducing activity concentration. The ab. ~otior <ection is
used to absord the I, activity {rom ihe ¢' . _.mple. The
sample counting tubes hold the gas under known conditions
while it is being counted. Geometry for the sample counting
tubes was determined to be 3.5% for Kr**, |, dissolver gas
was analyzed with the ion chamber, and the proportions of
Xe'™ and X'* contained in it were measured. The proportions
of Kr* and Xe'™ {n a mixture of the 2 were checked by use
of the apparatus with a fair degree of accuracy. A detailed
procedure for noble gas analysis is given in the Appendix.

Union Carbide Nuclear Company,

Y-12 Plant, Oak Ridge

290
URANIUM CONTENT OF SEWAGE SLUDGE; OAK RIDGE

DISPOSAL PLANTS. L. J. Brady and C. D. Susano. Aug.
10, 1948. Decl. Dec. 6, 1955. 10p. (Y-4T1)

Results of tests are given un the Ucoatent of sludge which
is produced at the Oak Ridge sewage dispocal plants. The
sludge produced at the West Plant is reported to contain
25 to 50 ppm of U, and that produced at the East Plant is
reported to be of the order of 5 to 10 ppm.

Solid Wastes

Decontamination

Argonne National Laboratory,

Lemont, illinois

29
DECONTAMINATION OF STAINLESS STEEL. F. Johnston
and J. J. Katz. Jan. 1953. Deci. Feb. 11, 1957. 14p.
(ANL-4870)

The information obtained f{rom absorption curves and
raqioautogy snhs indicates that the probiem of decontaminat-
ing stainless steel suriacct which “ove been immersed in
active UO, slurries is one not of removing a partucular ad-
sorbed radioactive species but of removing minute UO,
particles which are tenaciously held by the surface. Con-
sistent with these observations, reagents which effectively
dissolve UO, or have a corrosive effect on stainiess steel
were efficient decontaminating agents. Com 'lexing agents,
detergents, and wetting agents, on the other hand, were,
in general, poor decontaminating agents. An exception was
Victamul 116C, a non-ion‘c organic phosphate produced by
the Victor Chemical Co. This product was found to be
several times more effective than any of the other mild
reagents tested. It did not, however, compare with the oxi-
dizing mixtures in equivalent concentrations. The effective-
ness of the H,0, - H,80, mixture was markediy enhanced by
the addition of Solvadine BL, a wetting agent produced by
Ciba.

Atomic Weapons Research Establishment,

Aldermaston, Berks, England

292
PHYSICOCHEMICAL INVESTIGATIONS INTO THE AB-
SORPTION AND REMOVAL OF RADIOISOTOPES FROM
TEXTILES (RADIOLOGICAL DECONTAMINATION). PART
I. POLYVALENT CATIONS ON COTTON. D. G. Stevenson.
Nov. 7, 1855. 51p. (AWRE-0-42/55)

The effect of several variables governing the removal of
reoresentative radioisotopes from cotton has been studied
and 1t is shown conclusively that the uptake and removal
are straightforward ion exchange processes on a carbox-
ylic mawerial. In order to effect efficient removal under
mild conditions it is necessary to use a complexing agent
which will form an anionic complex with the contaminant
fon. The activation energy of the process is 12 kcals and
high temperatures are therefore very beneficial. Limits of
decontamination are set mainly by the low diffusion rates.
The general behavior is governed by mass action with
respect to the solution within the fibre and this is in turn
governed by Donnan membrane effects. The stability con-
stant of the Ce-cotton complex is estimated at 3 = 10°, and
cf the decontamination reaction with EDTA log™' 3.16.
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Diffusion constants in the more effective solutions at 25°C
are of the order of 5 » 107" cm?/sec.

California Research

and Development Company,
Livermore, California

293
WASTE DISPOSAL ~-DECONTAMINATION AND DECON-
TAMINATION LAUNDRY FACILITIES. W. A. Clark.
May 1954. 25p. (LRL-120)

Methods of collecting hiquid and dry wastes are de-
scribed. Facllities were constructed to efficiently and eco-
nomically handle from 10 to several hundred barrels of
waste per month. The decontamination glove box has solved
numerous problems inherent to various types of surfaces. It
is easily operated, and, being a closed system, adequately
confines acid vapors and activity. The glove box is also a
very flexible system and if it becomes too highly con-
taminated, the old section can be closed off and remnves,
The new section can tuen be installed w'L) & minimum of
lost time. The decontamina’:~. .iundry will handle 25 Ib of
dry laundry/hr . s efficiently operated by one man.
Hous=iig 2l 3§ facilities in the same building has tended to
decrease the required amount of supervision and upkeep.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

294
FACILITIES FOR DECONTAMINATION OF LABORATORY
EQUIPMENT. O. L. Olson and J. F. Gifford. June 30,
1953, 20p. (HW-26502)

An inexpensive, versatile decontamination chamber has
been constructed for cleaning laboratory equipment. It has
been used successfully for manual disassembly and cleaning
of equipment showing radiation levels as high as 5 r/hr. A
sandblasting cabinet was also constructed for decontamina-
tion of laboratory equipment. Trial runs showed that sand-
blasting would often reduce radiation levels as much as
99% on equipment which had been previously subjected to
chemical decontamination without success.

295
SANDBLAST DECONTAMINATION OF STAINLESS STEEL.
L. E. Kattner. Oct. 7, 1953. 17p. (HW-298576)

Comparative decontamination tests based on stainless
steel contaminated with Hanford U dissolver solution show
that sandblasting is considerably more thorough than the
usual chemical method. It is evident that sandblasting not
only reduces the decontamination time but also removes
99+% of the contamination.

296
A STUDY OF THE EFFECTIVENESS OF DECONTAMINAT-
ING AGENTS ON CONTAMINATED PROTECTIVE CLOTH-
ING. J. L. Norwood. July 28, 1955. 18p. (HW-38218(Rev.))

A series of 139 tests was conducted using 22 decon-
taminating agents either singly or in combination. The
tests clearly indicated that complexing agents are most
effective in removing metallic ions strongly fixed to cotton
cloth. It was also demonstrated that lar e guantities of
water in the washer wheel provide greater possibilities for
floating away loose radicactive particles and also show

better results in removing complexed or inactivated metallic
ions from cotton fabric. Soaps, clays, silicates and other
reccgnized cormmercial laundry materials have little value
in removing normal radioactive contaminants from plant
clothing. The compounded agents containing glassy phos-
phate salts, carbonate and ammonium ions proved to be
most effective throughout the tests. Specifically, Turco
4182-A which combined the most desirablie characteristics
has been adopted in the Process Laundry as the basic de-
contaminating agent.

Internuclear Company, Incorperated,

Clayton, Missouri

297
DECONTAMINATION AND WASTE DISPOSAL IN INDIUM
GAMMA [RRADIATION FACILITY. Lawrence C. Widdoes.
May 14, 1658 7. A-1 Project. (AECU-3338; IC-LCW-
56-6)

Flushing and draining £hould sufficiently decontaminate
the irradiation equipment so t:t it can be maintained
easily, but experimental work should be performed to make
positive that In, or some radioactive impurity, is not
preferentially absorbed on equipment walls so that it cannc!
be removed by simple flushing. Even after 5 yr decay it
may be difficult to reduce, by dilutior, the Tl and perhaps
other impurities in commercial In,(80,), solution to drink-
ing water tolerance, but the use of high purity In in the loop
could alleviate this situation.

Johns Hopkins University,

Baltimore, Maryland

298
CONTAMINATION OF PLUMBING BY LOW-LEVEL RA-
DIOISOTOPE WASTES: [FINAL REPORT]. Albert P. Tal-
boys. May 1, 1952, 31p. (NYO-4010; JHUX-7)

Solutions of I, 8r™ and P" at low levels of activity
were passed through a 8-ft section of plumbing, simulating
an actual waste drain line. The pipes and fittings retained
on the average about 18% of the I'* and Sr* present in the
solutions, and nearly 22% of the P¥. This retention is at-
tributed in large part to selective adsorption of the isotopes
on the meta. surfaces. In general, the more complex fittings
were more highly contaminated than the straight sections.
Flushing the system with water removed nearly 30% of the
I'" and up to 40% of the Sr*, but even continuous flushing
did not disl.Jge more than about 25% of the P*. However,
removals of more than 90% of the P¥ were accomplished by
the use of highly alkaline solutions (NaOH and Na citrate).
HNO, rinses were similarly effective in reducing the Sr*
contamination.

299
AN EVALUATION OF LAUNDERING AGENTS AND TECH-
NIQUES USED IN THE DECONTAMINATION OF COTTON
CLOTHING. Albert P. Talboys and Eugene C. Spratt.
Mar. 1, 1854, 114p. (NYO-4890)

An evaluation was made of laundering agents used in the
decontamination of clothing, with the view of employing
agents which are effective decontaminants and are still
amenable to treatment by economical biological processes.
Techniques are reported including dry-cieaning methods,
that afford maximum decontaminating efficiency and at the
same time result in a minimum volume of waste to be
evaporated.
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Knolls Atomic Power Laboratory,

Schenectady, New York

300
DECONTAMINATION AND REMODELING OF A HIGH
LEVEL CHEMISTRY CELL. B. V. Coplan and D. J. Smith.
May 76, 1954. 19p. (AECU-2902)

A hot cell containing a separations pilot plant, after op-
erating for 3 yr at high activity level, was decontaminated
and remodeled. The timing, crst, and manpower require-
ments for the reconstruction and decortamination are dis-
cussed. Decontamination procedures and corresponding
radiation reductions a. < reported, followed by 1 discussion
of the design revisions necessary to reduce future mainte-
nance.

301
HIGH-LEVEL CONTAMINATION CONTROL AND WASTE
DISPOSAL. R. F. Stearns. Nov. 1, 1955. 19p. (KAPL-
1408)

The ciean-up and disposal of radioactive waste in the
Radioactive Materials Laboratory at the Knolls Atomic
Power Laboratory is lessened considerably if the problems
of radioactive contamination are taken into consideration
during the design of irradiation test devices and laboratory
equipment. Operational experience and engineering work
have alsc resulted in development of many techniques and
equipment which have aided in reducing the costs of high-
level radioactive clean-up and waste disposal.

Los Alamos Scientific Laboratory

302
LABORATORY STUDIES ON THE REMOVAL OF PLU-
TONIUM FROM LAUNDRY WASTES. John F. Newell,
C. W. Christenson, J. D. Shaykin, H. L. Krieger, D. W.
Moeller, and C. C. Ruchhoft. 2p. (AECU-837; LADC-800)

Laboratory scale chemical ccagulation experiments were
made in parallel with 2 stages trickling filter experiments.
Results indicated that the Pu removal could be attained
either chemically or biologically but the simplicity of op~
eration and the volume of sludge to be disposed of seemed
to favor the latter treatment. Satisfactory Pu removal was
obtained by chemical precipitation with CaCl,, CaO, NaOH,
activated silica, and FeCl, added in sequence at pH values
of 11.5 or higher.

MNaval Radioclogical Defense Laboratory,

San Francisco, California

303
CHAPTER 10~-DECONTAMI:
FENSE VOL. II. Willlam H Su.
Sept. 28, 1950. 36p. (AD-208Y)

This report summarizes various methods of surface de-
contamination using such agents as water, steam, deter-
gents, complexing agents, organic solvents. acids, etc.
Methods of aging and sealing of contaminated materials are
discussed. Waste disposal methods include demolition,
concentration by combustion and fusion, handling, and sea
or land burial.

304
OPERATIONAL FEASIBILITY OF DECONTAMINATING
MATERIALS EXPOSED TO ATOMIC WARFARE; 1. BACK-
GROUND AND GENERAL PRINCIPLES; INTERIM REPORT

RADIOLOGICAL DE-
Feb. 1, 1950. Decl.

“

(Technical Objective SR-2z).
1950. 29p. (AD-236(Z))

The many factors to be considered in radioactivity de-
contamination are enumerated and analyzed. Among these
are usefulness, necessity, and value vs. risk; damage and
degree of contamination; dosage allowed; amount of decon-
tamination required; time needed for decontamination;
length of time elapsed after detonation; intensit - [ radia-
tion; nature of surface; nature of contamination; rates of
reaction: recontamination; advance preparation; drainage;
and disposal of wastes. Decontamination methods include
removal of loose contaminated m@aterial, treatment with
chemical agents such as complexing compounds, highly
charged ions, and detergents, and removal of surface layere
by chemical or physical means. Anticontamination meas-
ures include the preparation of special surfaces which have
low contaminability characteristics or which are easily
decontaminated, and methods which cause physical inter-
ruption of the contamination process.

305
CHEMICAL DECONTAMINATION OF STAINLESS STEEL
AND 24ST ALCLAD ALUMINUM (Final Report). W. Shei-
berg, R. Fuller, L. Graham, B. Lane, J. Mackin, and
L. Wentzler. July 24, 1851. Decl. Nov. 11, 1954. 24p.
(AD-337(C))

Comparisons are made regarding the abilities of a num-
ber of surface active agents, complexing agents, com-
mercial detergents and mixtures of these materials to de-
contaminate surfaces of stainless steel and alclad Al (248T)
contaminated with neutral mixed-fission-product contami-
nant (Sr, Y, Zr, and Nb); comparisons are made at room
(20-25°C) and steam cleaning (70~-76°C) temperatures.
Several reagents are quitc efficient at room temperature,
and a tendency for an increase in decontamination with an
increase in temperature is frequently noted. Graphs define
the dependency of decontamination upon pH at both tem-
peratures for stainless steel and alclad Al.

Nathan E. Ballou. Aug. 15,

Oak Ridge National Laboratory

306
DECONTAMINATION AND CORROSION RESISTANCE
PROPERTIES OF SELECTED LABORATORY SURFACES.
C. D. Watson, T. H. Handley, and G. A. West. Aug. 29,
1950. Decl. Oct. 3,1950. 27p. (AECD-1996(Rev.); ORNL-
732(Rev.))

Detailed test results are presented on a selection of 50
materials including baked interior panels, protective plastic
coatings, laboralory bench top materials, floor tiles, and
strippable plastic films, which were compared for ease of
decontamination when used in radiochemical laboratories.

307
SUMMARY OF SURFACE DECONTAMINATION EXPERI-
ENCE AT OAK RIDGE NATIONAL LABORATORY. F.N.
Browder. Nov. 1943 through July 1948. Decl. with dele-
tions Jan. 5, 1956. 38p. (AECD-3998)

In the course of 5 yr experience at Oak Ridge i ational
Laboratory, it has been found that all impervious materials
such as stainless steel, mild steel, lead, glass, certain
plastics, and certain surface coatings can be decontaminated
by vigorous washing with the proper reagents. Each decon-
tamination operation is carried out by starting with mild
reagents (water) and increasing the severity of the treat-
ment until the desired decontamination is obtained. Porous
materials such as bare concrete, wood, and some plastics
have been impossible to decontaminate satisfactorily ex-
cept by the physical removal of the contaminated portiona.
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308

A GENERAL DECONTAMINATION MANUAL FOR THE
IDAHO CHEMICAL PROCESSING PLANT. C. D. Watson.
Mar. 11, 1953. Decl. Dec. 7, 1855. 18p. (IDO-26081)

Decontamination procedures are outlined for the removal
of radioactive contamination from stainless steel chemical
processing equipment, stainless steel laboratory surfaces,
concrete surfaces, painted surfaces, asphalt floor tile, and
Cu and brase surfaces. Two methods for the destruction of
oxalic acid are included.

309
EXPERIENCE IN EQUIPMENT AND BUILDING DECON-
TAMINATION IN THE MANUFACTURE OF Ba'*. E. J.
Witkowski. Nov. 19, 1946. Decl. Mar. 7, 1957. 7p. (MonT-
205)

Solutions to problems encountered in the decontamination
of bulldings and equipment are reported. Some of the tech-
niques and methods employed may have general application.

310
REVIEW AND OUTLINE OF PRESENT LAUNDRY PRO-
CEDURES AT ORNL. H. J. McAlduff, Jr. Mar. 1, 1950,
10p. (ORNL-600)

Information is given on the collection and checking of
clothing, special treatment of a-contaminated clothing,
washing cycle, and protection of laundry personnel.

3n
ELECTRODECONTAMINATION OF STAINLESS STEEL.
M. R. Bennett. Nov. 1, 1954. Decl. Dec. 1, 1955 28p.
(AECD-4169)

Decontamination factors of 1000 to 3000 were obtained
by electrostripping deposited radioactivity from stainless
steel surfaces, used as the anode, in 2% H,S0, at current
densities as low as 0.01 amp/in.!. Stainless steel cathodes
were used. The method was successfully applied to con-
taminated equipment.

312
DECONTAMINATION OF THE HOMOGENEOUS REACTOR
EXPERIMENT. D. O. Campbell. June 12, 1856. 44p.
(ORNL-1838)

After shutdovm the Homogeneous Reactor Experiment
system was decontaminated in about 1 month, without de-
scaling, from an activity level of 1000r/hrto 5 to 200 r/hr.
This was sufficient to permit dismantling. The treatment
consisted in washing twice with each of the reagents 5%
HNO,, 35% HNO,, and 10% NaOH-1.5% Na,C,HG,-1.5%
H,0, and numerous times with water. Over-all decontamina-
tion factors were 22 to 25, including decay. Decontamination
factors with a single reagent were between 1 and 2.25.
More than 2000 cur'es each of Ce and Zr, more than 1000
curies each of Ba, Sr, and La, and large amounts of Nb,
Ru, and I, were removed. The significant contaminants re-
maining were Nb and Zr. These could have been removed
only by descaling the system, which laboratory experiments
indicated would have given a further decontamination factor
of about 100.

a3
RADIOCHEMICAL CONSTITUENTS IN THE EFFLUENT
ACTIVITY, p.22-6 of DECONTAMINATION OF THE ORNL
THOREX PILOT PLANT. K. H. McCorkle and W. R. Wins-
bro. July 25, 1956. 31p. (ORNL-2058)

The principal radiochemical constituents contributing to
the > activity were Pa and Nb, constituting ~ 80% of the
total activity. The remaining 20%, in order of decreasing
importance, was due to Zr, Ru, and rare earths. Decon-
tamination of the Thorax feed preparation and extraction
equipment apparently is limited by Pa removal. Informa-

42

tion is also given on decontamination time, costs, and
procedures.

Ock Ridge Operations Office,
Isotopes Division, AEC

34
DECONTAMINATION AND DISPOSAL OF RADIOACTIVE
WASTES. G. W. Morgan. Paper 14 of HEALTH PHYSICS
INSURANCE SEMINAR [HELD] FEBRUARY 6-10. 1950.
Mar. 12, 1951, 161p. (TID-388)

Methods of decontaminating structural materials, glass-
ware, porcelain, metals, plastics, clothing, and hands and
body are discussed. Interim recommended procedures for
the disposal of I'"", P® and C' are outlined, and the gen-
eral methods of disposal of radioactive materials by dilu-
tion with water or air, concentration, storage, and burial
on land or at sea are discussed. Tables list permanent and
strip coatings and their manufaciurers, permissible amounts
and concentrations of radioisotopes, natural radioactivity of
some United States water sources, and guantities in mc of
radioisotopes shipped to various cities.

Incineration

Argonne National Laboratory,

Lemont, llinois

315
BASIC OPERATIONAL REPORT OF THE ARGONNE AC-
TIVE WASTE INCINERATOR. Donald C. Hampson, Edwin
H. Hykan, and Walton A. Rodger. Feb.6,1953. 72p. (ANL-
5087)

The active waste incinerator at ANL has been success-
fully operated for 20 months on a combined routine produc-
tion and experimental basis. Sixteen thousand {:’ of wastes
have been incinerated with a volume reduction from feed
material to ash of 85%. The normal burning rate is ~ 171"/
hr. An experimental program to evaluate equipment per-
formance and to obtain optimum operating conditions has
been carried out. The immediate measured activity of the
exhaust gas from the gas scrubbing train has been con-
sistently lower than that of the normal outside air. A plot
of decontamination factor versus the activity level of the
feed indicates that 3 x 10" {s the limiting over-all decon-
tamination value for the present operating conditicns of
the incinerator. This value is confirmed by cumulative de-
contamination factors for the individual pieces of equipment.

University of California, Los Angeles.
Atomic Energy Project

316

REDUCTION OF COMBUSTIBLE, LOW-LEVEL CONTAMi-
NATED WASTES BY INCINERATION. Louis B. Silverman
and Richard K. Dickey. May 15, 1956. 20p. (UCLA-368)

Specifications of the incinerator and methods of inciner-
ation used at UCLA for disposil of small animal carcasses.
excreta, paper, and towels are presented. The physical re-
duction of these combustible wastes resulted in better tha:
95% reduction by weight and volume. A summary of all
loads and activities placed in the burn-all unit from Jan-
uary 1954 to December 1955 are tabulated.
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Johns Hopkins University,
Baltmore, Maryland

N7
BEHAVIOR OF INSTITUTIONAL INCINERATORS WHEN
USED TO BURN RADIOACTIVE WASTES: FINAL PROJ-
ECT REPORT [FOR! AUGUST 1, 1850-NOVEMBER 1,
1852. C. W. Kruse, P. V. Freese, A. Machis, and V. C.
Behn. Nov, 1, 1952, 58p. (NYO-4517)

This report deals with the development of methods and
techniques for measuring the amounts of radioisotope on
the stack wall, in ash, stack gas, and atmosphere during and
after incineration in the conventional refuse-type destructor.
Controlled experiments were conducted with P¥ ['*' and
Sr*. It was found that with P? and Sr* about 90% of the
isotope remains in the ash where it may produce a hagard
during ash removal and disposal. With I'"' about 80% of the
isotope charged is in the stack discharge; however, itis
shown that to reachundesirable atmospheric concentrations,
the I'" loading would greatly exceed amounts permitted for
safety in ash handling.

Knolls Atomic Power Laboratory,
Schenectady, New York

318
A REPORT ON THE DEVELOPMENT AND OPERATION
OF A PILOT INCINERATOR FOR CONTAMINATED COM-
BUSTIBLE SOLID WASTES. F. N. Schell. Oct. 1, 1951.
Changed from OFFICIAL USE ONLY June 26, 1956. 65p.
(KAPL-610)

An incinerator has been developed which will burn the
combustible contaminated solid wastes produced at KAPL.
The train of equipment includes a furnace, a settling cham-
ber, a Pease-Anthony scrubber, a water-sealed by-pass
around the scrubber, a rough filter (glass wool), 2 CWS
filters in parallel, and a blower. The capacity of the
incinerator is ~40 [b/hr, and, on the basis of a 70% use
factor, the total number of Ib burned/week would amount
to 1200 as compared with the present accumulation rate of
950 Ib/week. Ten samples ~f the exhaust gases taken since
the unit has been in operation were found to contain activity
in excess of the allowable limits. Only 3 of these samples,
however, were greater than twice these limits. An investi-
gation was made to determine the most satisfactory method
of preparing the charges of waste material in regard to
both handling and burning characteristics. The best results
were obtained when the charges were baled and weighed
<80 Ib.

9
SOLID WASTE DISPOSAL AT THE KNOLLS ATOMIC
POWER LABORATORY. R. E. Larson and R. H. Simon.
June 15, 1953. 25p. (KAPL-936)

Segregation of high-level from low-level radioactive
wastes at LAPL (s the basis for handling contaminated
solid wastes. This method allows the slightly contaminated
wastes which form the great bulk of the material to be
handied by {~expensive methods. A comparison of baling and
incineration, both of which have been used at KAPL, showed
that baling was a simpler operation, had a lower operating
cost, and involved a much smaller capital investment. Con-
sequently, baling is used to reduce the volume of the com-
pressible wastes.

43

Little (Arthkur D.) Incorporated,

Cambridge, Massachusetts

320
REPORT Ol DESIGN FOR VOLUME PRODUCTION OF
COMBUSTIBLE RADIOACTIVE WASTES BY INCINERA-
TION. June 30, 1950. 187p. (ALI-C-57867)

A final report is presented which inciudes design draw-
ings, specifications, heat and material balan es, process
description, operating information, and cost ¢! timates suf-
ficiently detailed to permit contract negotia ions fur the
construction of a radiocactive-waste incinerato . A descrip-
don is also provided of experimental work carried out on
the choice of a scrubbing solution, various methods of dust
collection and their efficiencies, and the settling of incin-
erator ash.

Los Alamos Scientific Laboratory

321
INCINERATOR FOR RADIOACTIVE RESIDUE. W. D.
M~Neese, W. J. Maraman, and T. E. Chronister. Mar. 1054,
Decl. Apr. 1, 1957. 22p. (LA-1891)

A batch-type incinerator has been built which willdry and
burn 12 liters of wet, packed rags or the equivalent in other
organic matter in 8 hr. The material is ignited and burned
in a stream of O,. Tars in the off-gaa are trapped in a
water bubbler, residual contaminated particles are caught
by a CWS filter, and acid vapors are reacted in a caustic
scrubber. The unit was designed to process Pu residues;
however, other radioactive materials could be handled by
the use of appropriate shielding and manipulators.

Mound Laberatory,
Miamisburg, Ohio

322
PILOT PLANT WORK ON SOLID BURNASLE WASTE DIs-
POSAL FOR MOUND LABORATORY. P. J. Schauer.
Nov. 1, 1348. Decl. Apr. 22, 1955. 14p. (MLM-232)

Design, description, and run data for a pilot plant size
incinerator using the steam expansion method for removal
of contaminants from air of stack gases are given. Uraw-
ings are included.

323
DEVELOPMENT OF THE FLOW SHEET FOR INCINERAT-
ING CONTAMINATED COMBUSTIBLE WASTE. ENGI-
NEERING RESEARCH YINAL REPORT. M. McEwen, P. J.
Schaver, and T. Aponyi. May15,1951. Decl. Nov. 14,1955,
52p. (MLM-567)

An incineration piocess was developed as a means of
reducing the volume of contaminated combvstible waste.
Standard equipment was incorporated into the recommeaded
design for the incineration process w*th the main exception
of tho nozzle system. This system w. sed to enlarge
submicron particles to proportions rei. °© le hv standard
methods. Decontamination without this mechanism wocl.
be sufficient for the majority of wastes but because of the
ease and economy of operation, it was added as insurance
against the penetration of activity when hotter batches are
brrned. A flowsheet is included for the entire incineration
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Naval Radiological Defense Laboratory,

San Francisco, California

324
POSSIBLE HEALTH HAZARD FROM THE BURNING OF
COMBUSTIBLES CONTAMINATED BY RADIOACTIVITY.
M. L. Worsham, W. G. Neall and A. F. Owings. June 17,
1949. Decl. Sept. 8, 1955. 1Jp. (AD-134(H))

A preliminary small scale experiment was performed to
estimate the amount of radioactivity which escapes into the
air during the burning of contamiiated materials. Painted
and unpainted wood surfaces contaminated with a mixture of
radioisotopes were burned and the resulting air-borne ac-
tivity coliected on filter paper. In determining percentage
recovery, however, only the 7 actuvity contributed by the
daughters of Ce'* and Ru'™ was considered. Greater air-
borne loss resulted from burning the unpainted wood, with
and upper limit of 50%. The high volatility of RuO, was re-
tlected by an increase in the Ru constituent on the filter
paper relative %o that in the original contamination

Parsons (Ralph M.) Company,

Pasadena, California

325
REPORT OF INVESTIGATIVE STUDIES AND TENTATIVE
DESIGN CRITERIA FOR DESTRUCTOR PLANT. T. W.
Burtt and W, E. Grebe. Dec. 8, 1848. Decl. with deletions
Mar. 4, 1957, 55p. (WASH-4 and Svppl. (Del.))

Details of a proposed “destructor plant” for the disposal
of contaminated wastes at Los Alamos are presented De-
sign criteria, feed flow, engineering features, safety pro-
visions and cost estimates are included. Appended details
cover air-decontamination methods and systems.

Ocean Disposal

Division of Reactor Development.

géngineering Develop nent Branch, AEC

326
UNITED STATES' SEA DISPOSAL OPERATIONS. A. SUM-
MARY TO DECEMBER 1956. Arnold B. Joseph. 16p.
(WASH-734)

Some atomic energy activities in the United States have
been disposing of radioactive wastes at selected ocean
disposal sites since early 1946. It is the purpose of this
report to describe the extent of these disposal operations
includiag a summary of types of packaging used, and of
places where the wastes are dumped. The status of related
oceanographic research (1956) is briefly discussed.

Du Pont de Nemours (E I.) and Company.
“avannak River Laboratory,
\ugusta, Georgia

327
D.SPOSAL OF ACTIVE WASTES AT SEA. James E. Evans
Apr. 10, 1852. Decl. Apr. 9, 1854, 14p. (DP-5)

A possible me cthod for disposal of aged radioactive waste-
concentrates 100-ft beneath the ocean floor at depths of
15,000 {t is descrii ed.

Liquid Waste:

Methods of Treatment

Biological

Brookhaven National Laboratory,

Upten, New York

328
ENGINEERING STUDIES OF FILTER BED EFFICIENCY
FOR THE TREATMENT OF RADIOACTIVE WASTES. Lee
Gemmell. [nd]. ®p. (BNL-1187)

The general layout of the BNL sewage disposal plant is
shown. The efficiency of the filter beds in removing some
of the most common radioactive isotopes from the labora-
tory low-level sewage is discussed. The amount of activity
coming through the filter beds was calculated, and the
radioactive waste distribution was found. About 90% of the
total a2ctivity adrorbed in the filter beds remains in the top
3 in., 8% in the next 9 in., and 2% in th? rema‘ning 5 ft. A
number of columns were set up to examine the possibility
of the filter beds, or parts of them, becoming saturated and
refusing to further hold up certain isotopes at all. For the
first 16 dosings (4 days), the column removed about 98% of
the activity. For the next 10 dosings (2'4 days), the efficiency
dropped to about 70% removal. On the 37th dosing, at the
end of 9 days, only 20% of the activity was removed. Tests
with specific isotopes indicated that the beds would not
become saturated so that the efficiency of activity removal
would drop below 50%. Over 1000 yr would be required
for saturation.

idaho Operatiuns Office, AEC

320
RADI' AsCTIVE WASTE REMOVAL IN A TRICKLING FIL-
TER SEWAGE PLANT. A L. Biladeau. May 1953. 12p.
(IDO-24010)

A modified conventional trickling-filter sewage system
designed to handle simultaneously both domesiic sewage
and radioactive laundry wastes is described. In this sys-
tem radioactive materials in suspension or solution are con-
centrated by bacteria, thus reducing the activity in the final
effluent. Provision is made for measuring the flows and
testing the activities at various stages in the system. Con-
trols enable flow rates and other quantities to be varied to
ensure optimum operating conditions.

University of llincis, Urbana.

Engineering Experiment Stction

330
THE EFFECT OF RADIOACTIVE SUBSTANCE ONSLUDGE
DIGESTION. FINAL RTIPORT. R. H. Harmeson anc J. C.
Dietz. Jan. 1957. 40p. (AECU-3406)

A study of the effect of various concentrations and com-
tinations of radioactive materials on ‘ae anasrooic diges-
tion of sewage sludges at various temperatures was uader-
taker. Particular emphasis was placed on P¥ I'" and %
The effects of thes® materials on digestion was measured
by quantitative digestion such ae: rates, volume, quality
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of gas production, pH, acidity, volatile acids, odor, drying
characteristicc of sludge, and moisture obtained from dry-
ing of sludge. (This report is also available as University
of [llinois Engineering Experiment Station Bulletin No. 441.)

Johns Hopkins University,

Baltimore, Maryland

331
ADSORPTION AND ASSIMILATION OF P® BY BACTERIAL
SLIMES; FINAL REPORT FOR NOVEMBER 15, 1848 TO
NOVEMBER 15, 1949. George W. Reid. March 20, 1950.
16p. (JHUX-4)

Comparisons are given for the removal of P¥ from
bacterial slimes prior to and after metabolic uptake.
Formulae are derived to predict the uptake of P¥ by bac-
terial slimes, and by metabolic uptake. Figures are shown
on the physical features and dimensions associated with
Slime trape, and total uptake in uuc for each size and type
of trap at various contact times.

332
FINAL REPORT ON RETENTION OF I'¥ BY BACTERIAL
SLIMES IN DRAINS FOR NOVEMBER 15, 1948, TO NO-
VEMBE?® 15, 1950. Albert P. Talboys. Nov. 15, 1950.
39p. (JHUX-5)

A laboratory investigation of the uptake of I'* by hetero-
geneous bacterial slimes often present in waste-drain sys-
tems {8 reported. It is one of aseries of studies undertaken
by the Sanitary Engineering Department of The Johns
Hopkins University to explore contamination of waste-line
plumbing in institutions discharging radioisotope-bearing
waste. Since I'", as lodide, is not metabolized by the
slimes, there is little tendency for concentration of the
isotope by the slimes. However, the slimes retain small
amounts of I'" by the processes of physical adsorption and
adsorption of the active waste liguid. Resultant hazards to
maintenance workers who may contact the contaminated
slimes were computed from the experimental results and
found to be of a very low level.

333
CONTAMINATION OF METAL SURFACES BY I'™ N
SOLUTION; FINAL REPORT; JUNE 1 TO JANUARY 1,
1951. Albert P. Talboys. Apr.1,1951. (NYO-1573; JHUX-6)

This report describes the laboratory investigation of the
uptake of radioiodine (I'") from solution by metallic ma-
terials commonly used in drain systems. Chemisorption of
the 1'"' {8 primarily responsible for contamination of the
metals, and the most important factors invoived are the type
of metal, concentration of I'' {n solution, time of contact,
condition of surface, and pH of solution. Potential hazards
resulting from disposal of I'" todrains were computed from
the experimental resuits. They indicate that special care
should be exercised to avoid contaminating exterior sur-
faces, However, retention of I'’! by the interior surfaces of
plumbing is noi likely to reach hazardous nroportions if
very strong wastes are sufficientiy diluted before disposal
and if the active solutions are quickly and thoroughly flushed
out of the system.

334
TRICKLINC FILTER TREATMENT OF RADIOACTIVE
CONTAMINATED LAUNDDY WASTES. FINAL REPORT.
Earnest F. Gloyna and John C. Geyer. Dec. 135, 1952,
149p. (NYO-4514; JHUL-3)

The biological oxidation of complex synthetic lauadry
wastes and the concentration of radioactive isotopes in
biological slimes and sludges were studied. Rotary siime

tubes, a trickling filter, and agitation (lasks were used to
study the effects of laundering aids on organisms. The
primary biological treatment device developed to treat
radioactive laundry waste was a system of rotary tubes in
which slimes were grown. These rotary tubes received
wastes at the rate of one drop/sec which gave a loading
belleved to be equivalent to that on a trickling filter 8-ft
deep, when operating at a loading rate of 8 million gal/
acre/day and receiving a waste similar to that applied to
rotary tubes. The major laundry-waste contaminants in-
vestigated were citrate, Verscae, Igepal, and 7 radioactive
isotopes. Citrate was readi'y utilized by bacteria and yeast,
while Versene, in concentrations over 125 ppm, displayed
serious slime-destroying properties. Igepal, in concentra-
tions less than 125 ppm, exhibited little effect upon slimes.
Organisms, in an agitated batch process where the pH be-
came alkaline because of metabolic processes, attained
maximum removals of 99+% for Sr*, 95% for P¥# 859 for
Ce'™, and lesser amounts for Ru'®, I'* and Cs'™, Rotary-
tube slimes, supplied with various laundry wastes at a pH
of 7.0, detained 45% Ce'*!, 209 P¥, and lesser amounts of
the other isotopes. Only P" was released from the cell
structure after the cells lost their viability, The primary
factors which controlled the removal of radioactivity by
microorganisms were pH, viability of organisms, type of
isotope, toxicity of the waste, and the ratio of stabie to
radioactive isotopes.

Los Alamos Scientific Laboratory

335
LABORATORY STUDIES ON THE REMOVAL OF PLU-
TONIUM FROM LAUNDRY WASTES. John F. Newell, C. W.
Christenson, H. L. Krieger, D. W. Moeller, E. R, Mathews,
and C. C. Ruchhoft. Jan. 9, 1851. 11p. (AECU-1008)

A comparison of the chemical precipitation process with
the trickling-filter process for removing Pu from laundry
wastes shows the following: (1) Either process will ef-
fectively remove Pu from the wastes. (2) The volume of
sludge produced by the chemical process will be of the
order of 25 to 30 times the volume produced by the trickling-
filter process. This factor is exiremely important, since
the sludge will contain the Pu, and handling rac ive
sludge is hazardous and complicated. On * . the
trickling-filter process appears the more at ve. (3) A
trickling-filter plant design should provi¢ .. following
features: (a) A hoiding tank to allow continuous application
of the laundry waste to the filter system at a constant rate.
() A two-stage trickling-filter system with provisions for
varied recirculation ratios. Present data indicate that
series operation with a recirculation ratio of 6 to 1 over
each filter will effect the desired Pu removal. However, it
may be necessary to recirculate at a rate as high as 15 to
1 while placing the filter system into operation. (c) Ex-
tremely low rates of application of the raw laundry waste
with respect to volume and biochemical oxygen demand
(B.O.D.). The data show that desired Pu removal may be
effected at an application rate of 0.3 million gal/acre ‘day
with a B.O.D. loading of about 150 Ib/acre-ft/day, based
upon the primary filter. (d) Facilities for adding supple-
mental N and P to the laundry waste before it is applied to
the primary filter. The N may be added in solution as
(NH,),80,, and the P may be added in solution as Na,iu,.
The amount of N in the waste should be sufficient to ensure
that the final effluent will contain a relatively high con-
centration of nitrates. (4) The secondary effluent should be
filtcred to ensure removal of any carried-over suspended
natter. Exploratory studies indicate that an ordinary rapid
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sand filter will be effective. The filter backwash shouid be
returned to the laundry waste-holding tank.

336
ACTIVATED SLUDGE TREATMENT OF A MIXTURE OF
RADIOACTIVE LAUNDRY WASTE AND SANITARY SEW-
AGE. Leo M, Reading, EverettR. Mathews, C. W, Christen-
son, and J. F. Newell. [1953]. 11p. (AECU-2671)

The activated-sludge process was found to be satisfactory
for the treatment of a mixture of 154 radicactive waste
from the Los Alamos industrial laundry and 85% settied
sewage. Both Pu and organic matter removals were ex-
cellent under the experimental conditions employed. The
process is described, and experimental results obtained
are discussed.

Massachusetts Institute of Technology,

Cambridge, Massachusetts.
Sedgwick Laboratories

of Sanitary Science

337
APPLICATION OF THE DROPPING MERCURY ELEC-
TRODE TO B.O.D. DETERMINATIONS. Arthur W, Busch
and Clair N, Sawyer. May 27, 1952, 55p. (NYO-4436)

Results are given on the extensive investigation of the use
of the dropping mercury electrode (polarograph) for dis-
solved O; measurements in B.O.D. studies as a possible
method of e'iminating contamination hazards iuvolved in the
Winkler method.

338
EFFECT OF BETA RADIATION UPON BIOCHEMICAL OX-
IDATION IN POLLUTED WATERS. Rolf T. Skrinde and
Clair N. Sawyer. Sept. 30, 1952. 55p. (NYO-4438)

A study of the inhibitory effects of P* upon waste puri-
fication by biochemical oxidation in natural and synthetic
sewage is reported. Use of a "Varburg apparatus for oxida-
tion measurements is described. Results of experiments
using full strength substrates indicate that the effeci of P¥
upon oxidation {8 of a rather erratic uature, being distinctly
inhibitory to oxidation in synthetic sewage atconcentrations
of 60 and 80 mc/] while failing to show this effect in un-
diluted domestic sewage.

New York University.

College of Engineering

339
CALCULATION AND STATISTICAL ANALYSIS OF THE
BIOCHEMICAL OXYGEN DEMAND VELOCITY CONSTANT.
Werner N. Grune, Nov. 1948, 40p. (NYOO-1501)

Resuits of the investigation made to determine the effect
of incubation bottle size, time of obtaining sampies, and
day to day variations of samples on the B.O.D. of sewage
are presented.

340
BIOCHEMICAL OXYGEN DEMANDS OF RADIOACTIVE
SEWAGE. PROGRESS REPORT. Rolf Eliassen, Verner N.
Grune and Theodore Jaffe. Mar. 1950. 77p. (NYO-1510)

The reaction rate constant of the B.O.D. of sewages, the
dilution water usea for this purpose, nitrification, and both
first and second stage observations are all compared to the
possible effect that radioactivity might have on sewage
when discharged as a waste product,

1

EFFECT OF RADIOACTIVITY ON THE BIOCHEMICAL
OXIDATION OF DOMESTIC SEWAGE; FINAL REPORT.
Willilam E. Dobbins, Gail P. Edwards, Werner N. Grune,
and Richard Ehrenreich. Oct. 1851. 84p. (NYO-1567)

This study has been devoted to the effect of P¥ and '
on the course of the biochemical oxidation of fresh domestic
sewage. The results indicate that P* exerts no measurable
effect with initial activity levels of 0.1 and 1.0 mc/] but
effects a very small reduction in the rate of oxygen utili-
zation at the 10.0 mc/l level. The presence of I'" with
inittal activities of from 0.01 to 10.0 mc/l appears to pro-
duce a decrease in the rate of oxygen utilization, which
results in a reduction in the total oxygen demand of about
10% by the seventh day.

342
REMOVAL OF RADIOACTIVITY FROM LAUNDRY WASTES
BY TRICKLING FILTERS. Final Report. William E.
Dobbins, Gail P. Edwards, and Wladimir Gulevich. May
1955. 47p. (NYO-4641)

A radioactive laundry waste containing fission products
was treated continuously on single- and two-stage trickling
filters. The results indicate that about 90% of the gross
activity of mixed fission products can be removed at organic
loadings of 250.Ib B.O.D./acre ft/day. The percentage re-
moval decreased with increase in loading. Sludge was pro-
duced at a rate of about 0.3 Ib dry solids/Ib B.O.D. re-
moved. The activity level reached by the sludge is shown
to be essentially independent ~f loading rate but dependent
on the activity level of the waste. Removals of individual
radioisotopes were obtained as follows: Ce, 97.3%; Ru.
79.1%; Sr, 69.4% Y, 86.7% and Zr - Nb, 79.5%.

University of Texas, Austin.
Sanitary Engineering Laboratories

343
OXIDATION PONDS — RADIOACTIVITY UPTAKE AND AL-
GAE CONCENTRATION. E. W. Steel and E. F. Gloyna.
eb. 28, 1954. 82p. (AECU-2837)

The operation of sewage oxidation ponds, types of algae
associated with oxidation ponds, treatment of laboratory
wastes, removal of radioactivity through the action of
oxidation ponds, and the concentration of algae and other
particulate matter by chemical precipitation and vacuum
filtration are discussed. The most effective means of
separating radioact.ve-contaminated organisms and associ-
ated debris from oxidation pond effluent was found to be
filtration of the suspension tnrough a diatomaceous earth
cake. The cost of diatomaceous earth was about $0.15
1000 gal of algae-water treated. The filtered effluent was
clear, {ree of color aMd~suspended matter. ' hemical pre-
cipitation and settling with subsequent futr.tion of the
chemical sludge wae expensive and removal was not as
effective as vacuum filtration through a diatomaceous earth
precoat.

344
OXIDATION PONDS —WASTE TREATMENT STUDIES, RA-
DIOISOTOPE UPTAKE, AND ALGAE CONCENTRATION.
Technical Report No. 2. E. F. Gloyna, E. R. Hermann, and
W. R. Drynan. June 1, 1955. 98p. (AECU-3113)

Ag a step toward developing design and operating criteria
for oxidation ponds, two pilot plants were constructed and
placed in operation. Design data are presented. Numerous
wastes and conditions were studied and typical experi-
mental results are reported. Based on the experimental
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resuits, it is not recommended that oxidation ponds be
used as primary radioisotope control and removal devices.
However, oxidation ponds can be designed to be one of the
most effective ways to concentrate, delay, and possibly
remove many of the radioisotopes that may be in waste
streams, especially when these isotopes are in concentra-
tions approaching approved tolerance levels. Dilution, ra-
dicactive decay, biological and chemical concentration with
detention and subsequent dilution, and combinations of these
and several other mechanisms are ways in which oxidation
ponds may delay the radioactive isotope from reaching a
stream.

345
DEVELOPMENT OF DESIGN CRITERIA FOR WASTE
STABILIZATION PONDS. Final Report. E. R. Her-
mann and E. F. Gloyna. March 1, 1857. 160p. (AECU-
3481)

Waste stabilization ponds have been used for many years
as primary, secondary, and even tertiary sewage treatment
devices; however, data for their economical and efficient
design and operation have been lacking. The problem of
developing rational design criteria for stabilization ponds
was attacked on a broad basis; information {rom prior and
contemporary investigators was collected and studied,
factors thought to be important in stabilization pond proc-
esses were investigated in laboratory models and in out-
door pilot plants, and data reported since 1950 on pond in-
stallations at 188 communities throughout the State of Texas
were compiled for statistical analysis. From these 3
sources of information along with certain theoretical con-
siderations, empirical relations were formulated for the
design and operation of a specific type of waste stabiliza-
tion pond within a certain range of climatic conditions. The
type of stabilization pond finally adopted for study was one
in which the algal population density is low and bacterial
stabilization of organic waste materials takes place largely
under anaerobic conditions, since surface reaeration and
photosynthetic oxygenation cannot satisfy the imposed B.O.D.
in such systems. Design criteria are summarized.

346
RECOVERY OF URANIUM FROM SALINE SOLUTIONS BY
BIOLOGICAL SLLAES. Final Report. B. B, Ewing, W, R,
Drynan, and E. F. Gloyna. Oct. 1, 1955. 33p. (ORO-148)

The phenomenon responsible for the removal of U from
4 lquid and concentration upon biological material is a
result of U utilization during metabolism, adsorption on
the surface of the cell or absorption into the cell, and
precipitation onto the zoogloeal surfaces. It has been found
in repeated tests that most of the U uptake effected by the
biological sludge occurs within 5 or 10 min of mixing.
Violent mixing does not greatly improve uptake. The amount
of suspended solids in biological suspensions has been
found to influence the remioval of U. The initial concentra~
tion of U in solution also effects the uptake. Usually the
ratio of U recovered to sludge solids was lower for small
initial concentrations. The biological activity of the sludge
has been found to have an (mportant effect on the concen-
tration of U,

Calcination and Leaching

Aeroprojects, Incorporated,
West Chester, Pennsylvania

347
SECTION III. ULTRASONIC LEACHING IN AQUEOUS SO-

LUTIONS. p.14-8 of APPLICATIONS OF ULTRASONIC
ENERGY. PROGRESS REPORT NO. 7 COVERING PERICD
FROM DECEMBER 1, 1957 TO JANUARY 31, 1958. Feb.
18%8. 50p. (NYO-7927)

Ul*trasonic leaching of Cs bearing Al,Oy waste with 0.01N
HNO, indicated a positive ultrasonic effect on rate of leach-
ing in a continuour-flow or fixed-bed array. Undesirable
breakup of the calcined waste pellets obtained under certain
conditions suggests that non-cavitation leaching should be
investigated.

Brookhaven National Laboratory,

Upton, New York

348
DEVELOPMENT OF A WASTE CALCINER. Progress Re-
port on WASTE PROCESSING DEVELOPMENT PROJECT.
B. Manowitz and 8. Zwickler. Apr.1957. 1lp. (BNL-447)

The work of the Waste Processing Developme-t Project
at BNL has led to the development of a piece of equipment
capable of substantially reducing the volume of high activity
aqueous waste streams. This equipment, known as a
“continuous calciner,” is a heated-tube auger-agitated con-
centrator which dehydrates and fuses the various aqueous
sait solutions to an anhydrous free-flowing melt on a con-
tinuous basis. A pilot plant model of this equipment has
been operated successfully with an attendant decontamina-
tion factor of ~1000. The corrosion rate of mild steel in
neutralized solutions and in the fused sait product was
studied. No corrosive effects were detected, which indicated
that mild steel is a safe storage container material. An
economic evaluation was also made to ~ompare relative
costs of processing and storing an acid waste solution in a
raw, neutralized, or anhydrous state.

349
SEPARATION OF CESIUM AND STRONTIUM FROM CAL-
CINED METAL OXIDES AS A PROCESS IN DISPOSAL OF
HIGH LEVEL WASTES. A. Abriss, J. J. Reilly, and E. J.
Tuthill. Apr. 1957. 12p. (BNL-453)

Results are reporied from exploratory studies to de-
termine design parameters for a plant for processing Redox
Al-type and STR Zr-type wastes for the recovery of Sr*
and Ca'"'. The three types of leaching procedures investi-
gated included a non-continuous agitated system, a con-
tinuous non-agitated system, and a continuous system with
mixing. Data are presented graphically.

Phillips Petroleum Company.
Atomic Energy Division,

Idaho Falls, Idaho

350
RECOVERY OF FISSION PRODUCTS FROM CALCINED
FIRST CYCLE SOLVENT EXTRACTION WASTES. E. 8.
Grimmett. June 26, 1956. 28p. (IDO-14408; PTR-88)

A study of the fission products present in reactor fuel
wastes indicate that at a calcination temperature of 400°C,
the long-lived radioactive elements such as Sr* Cs'¥,
Pm'’ and Ce'*! will remain with the inert caicined portion
of the fuel. This study also indicates that if these calcined
solid wastes were leached with suitable reagents a rough
separation of valuable fission products could be achieved
with a minimum of process equipment. For example, if
120-day cooled MTR element first cycle waste is calcined
at 400°C, a cold water leach of this material would extract
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a4 mixture of {ission product oxides, which when evaporated
to a solid would have a specific » activity of 20.5 ¢/g of
oxides.

s
CALCINATION OF ALUMINUM-TYPE RCACTOR FUEL
WASTES 'N A FLUIDIZED BED. E. S Grimmett. Aug. 1,
1857. 18p. (IDO-14416)

The conversion of agueous Al-type reactor fuel wastes
into a free-flowing granular AL,O, solid by means of a
fluidized bed calciner, has been studied at the Idaho Chemi-
cal Processing Plant. A 6-in. diameter calciner at ICPP
has been successfully operated on sirsulated Al type waste
over leed rates varying from 20 to 110 ml/min, over tem-
peratures ranging from 180° to 500°C, and for periods of
operation between startup and shutdown of from 8 to 336 hr.
The effect of operating variables on the operation of the
calciner is discussed. Presented at the Americar Nuclear
Society Meeting held in Pittsburgh, Pennsylvania, June 10~
12, 1957,

Electrolysis

Knolls Atomic Power Laboratory,

Schenectady, New York

352
ELECTROLYTIC RECYCLE METHOD FOR THE TREAT-
MENT OF RADIOACTIVE NITRIC ACID WASTE. A Status
Report at the Termination of the Project at KAPL. H. W.
Alter, D. L. Barney, J. K. Davidson, A. C. Schafer, Jr.,
and F. J. Witt. June 26, 1957. 8lp. (KAPL-1721)

A method is described for the treatment of radioactive
neutralized HNO, waste solutions. The process consists of
electrolysis of NaNO, solutions and recycle of the caustic
formed to neutralize incoming HNO, waste. Removal of a
large fraction of the bulk inert substances by this method
allows greater reductions in waste volume than conventional
treatment by evaporation alone. Process chemistry studies
sh"7 that a large fraction of the NOj in alkaline solution
tai be electrolytically reduced to gaseous nitrogen reduc-
tion products at reasonable current efficiencies. Process
engineering studies have resulted in the development of a
prediction equation for the design of electrolysis cells used
in the process. Pilot plant studies using “cold” HNO, waste
have demonstrated the feasibiiity of the electrolytic recycle
method. A preliminary cost estimate was performed which
indicates a cost of from $2.75 to $2.85 per initial gal of
waste processed. Basis for this estimate is a conceptual
design of a plant capable of handling the high-level waste
produced from reprocessing one ton of U metal/day. These
COoSts are considered reasonable in a nuclear power economy,
and indications are that ultimate disposal of the concentrated
waste in clay may be possibie.

Ock Ridge Gaseous Diffusion Piant

353
AN EVALUATION OF SELECTIVE ELECTRODIALYSIS.
H. H. Willard and J. J. Finiey. Feb. 20, 1956. 22p.
(K-1218)

The applications of selective electrodialysis have been
demonstrated for the separation of unlike ions, the fractional
separation of like ions, the dissolution of difficultly soluble
salts, and the control of ionic strength or pH. The usefulness
of the electrodialysis technique can be extended by changing
ion charges with complexing agents or cathodic reduction

and by a choice of solvents, both agueous and organic.
The behavior of Fe, Cr, Mo, W, and U ions has been char-
acterized during selective electrodialysis in a number of
common solvents. The behavior of metals in mixed solu-
tions may be predicted from their behavior in simple sys-
tems. The limitations in the selectivity of the membranes
commonly allow migration of traces of analytically un-
desired ions. However, the relatively quantitative retention
of U during eiectrodialysis from a bicarbonate catholyte
using a cation selective membrane or from a perchloric
catholyte using an anion selective membrane may be useful
in analytical applications. The Hg cathode may be used
with either of these catholytes to remove impurities.
Demonstrations were made of gross separation of U from
complex mixtures in bicarbonate and mixed acid solutions.

Evaporation and Distillation

Brookhaven National Laboratory,

Upton, New York

354
PROGRESS REPORT ON WASTE CONCENTRATION
STUDIES. II. DECONTAMINATION EFFICIENCY OF THE
FILTRATION PROCESS. B. Manowitz and R. H. Bretton.
October 1, 1950. 24p. (BNL-80)

A decontamination factor of at least 10’ (concentrate to
effluent) can be obtained by simple evaporation followed by
de-entrainment by means of a fiberglass filter (filtration
process). The efficiency of the process is relatively in-
sensitive to observed changes in operating variables. The
presence of fine suspended solids that may adsorb activity
in the concentrate, be entrained in the vapor, and later im-
part contamination to the condensate by desorption, is a
limiting factor to the decontamination of non-volatile fission
products by this process. The following expression is con-
sidered to be adequate for a conservative designof a simple
submerged coil evaporator with offset condenser, when
evaporating a non-volatile fission product solution contain-
ing fine suspended solids:

D.F. =42 G"" (G = 5 to 50) and
D.F. =29 x10°G™* (G = 50 up)

where

D.F, = SOncentrate activity (stilipot)
"' effivent activity (condensate)

G = boii-up rate Ib/hr/ft’ of disengaging area

and

For cases of liquid entrainment only -i.e., no suspended
solids present or suspended solids that donot readily adsorb
the activities present - the following expression i& considered
adequate:

D.F.=64G"™ (G =10 to 30) and
D.F.=35x10"G™" (G =30 up)

where D.F. and G have the same meaning as above,

355
PROGRESS REPORT ON WASTE CONCENTRATION
STUDIES. IV. R. V. Horrigan. Jan. 8, 1851. 17p
(BNL-82)

A description is given of the BNL-modified Cleaver-
Brooks DVC-8E Compression Distillation Still, with its
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accessories, modifications, and instrumentation. An appen-
dix gives the timetable of delvery, installation, and ac-
ceptance tzsts; typical startup, operating, and shutdown
procedures; precautions tu be observed when handling
radioactive materials; and typical sampling and analytical
techniques. This report summarizes all work done on the
experimental unit previous to the start of “hot” rums.

356
FINAL REPORT ON EVALUATION OF PROCFSS DE-
SIGNS FOR THE BNL WASTE CONCENTRATION PLANT.
B. Manowitz, R. V. Horrigan, and H. Fried. May 28,
1981. 18p. (BNL-112).

Five process designe of 800-g/h evaporation units for
concentrating dilute rad.oactive liquid wastes are discussed
in reference to their probable enginer.ing feasibility,
maintenance problems, eise of orsiation, and relative
costs. Two variations of the Knolls forced-circulation
process and 3 variations of the BNL vapor-compression
system were studied. For these systems, {low-sheets
are presented which include complete heat, material, en~
ergy, and activity balances. The single-effect Knolls process
and the simpiified BNL vapor-compression process, were
chosen for detailed cost analysis. Results of the cost
analyses are tabulated and arranged for ready cost com-
parison between the two systems.

357
PROGRESS REPORT ON WASTE CONCENTRATION
STUDIES; V. ENGINEERING RESULTS ON THE BNL
SEMI-WORKS VAPOR FILTRATION VAPOR COMPRES-
SION EVAPORATOR. R. V. Horrigan and H. M. Fried.
Aug. 15, 1851. 25p. (BNL-121)

The results of all experimental “hot” runs made with
the BNL-modified Cleaver-Brooks DVC-8E Vapor Com-
pression Still are discussed. An engineering estimate is
given of the feasibility, reliability and operating costs of
the vapor compression process applied to the concentra-
tion of dilute radioactive liquid waste. A study was made of
liquid entrainment released into the vapor from radio-
active solutions boiling in a vertical tube evaporator.
Fiberglas filter material, a cyclone separator and a vapor
dome baffle are evaluated as de-entraining agents. Re-
sults on the intermediate concentration of laboratory D
waste are given and the propos¢d method of concentrate
storage is described.

358
THE OCCURRENCE AND CONTROL OF RADIOACTIVE
ENTRAINMENT IN EVAPORATIVE SYSTEMS. B. Mano-
witz, R. H. Bretton, and R. V. Horrigan. Oct. 1953. 27p.
(BNL-1839)

A study has been made of entrainment generation in a
submerged coll evaporator and a vertical-tube natural
circulation evaporator. Both evaporators generated about
the same amount of entrainment at comparable boil-up
rates. The decontamination efficiency of a submerged coil
evaporator ‘s correlated to the boil-up rate. The efficiency
of a bubble-cap column, a Raschig ring packed tower,K and
a glass wool-packed tower as de-entrainment devices was
studied, the glass wool-packed tower proving 1o be lhe
most efiective.

General Electric Company.
Hanford Atomic Products Operation,

Richland, Washington

359
TREATMENT OF RADIOACTIVE WASTE SOLUTIONS.

Charles E. Hirsch. [nd]. Decl. with deletions Jan. 4,
1952. 8p. (AECD-3291) :

Hanford waste solutions are not reduced 75% in volume
by semibatch evaporation before storage in underground
tanks as a sludge of approximately 41.8% dissolved-solids
content and 1.38 specific gravity. A schematic flowdiagram
of the evaporation process is given, and problems of foam-
ing, deeru inment, sludge crystallization, control, etc.,
are discissel briefly. Averagz steam consumption is 1.21
/1.0 b of waste-solution condensate. The cost per gal of
vaste solution treated is $0.05 compared to $£0.37/gal for
uiderground wisw-solution storage.

360
TATIC COFROSION TESTS OF FABRICATION MATE-
RIAL FOR 0-12 WASTE EVAPORATOR. D. F. Shepard.
June 25, 1953. Decl. Mar. 4, 1957. 8p. (HW-28491)

Three ypes of stainless <le:l 30v >CL, Carpenter 2u,
304-L) were exposed to “oth the iquid and vapor phase of
each of three types o. - l.idon: The time of exposure
totaled ten days durins, vvhich the ipecimens were cleaned
and weighed periodically. The u.ey sy thetic D-12 waste
solutions contained 1espectively chro ae-high chloride,
chrome -low chloride axd high chloride sans Cr. The solu-
tions were renewed i' each weigh.ng. Calculation and
tabulation of results inc'cate the ~cder of acceptance of
the 3 metal types tested to pe 309-SCB, 304-L, and Car-
penter 20. However, in the light of physical handling
(welding, etc.), economic and other metallurgical factors
this order may be altered.

361
THE RESULTS OF THE D-12 BOIL UP TEST AND
RECOMMENDATIONS TO IMPROVE THE PERFORMANCE
OF BAYONET TUBE BUNDLES. M. W. Cook. Feb. 7,
1956. 37p. (HW-41205)

Tests performed on the D-12 Redox waste evaporator for
evaluation of the bayonet tube bundles as removable ex-
pendable heat transfer surfaces are reported. To overcome
the difficulty encountered in the production of secondary
streams in the condensate, a D-11 condenser was designed
and tested.

Knolls Atomic Power Laboratory,

Scheneciady, New York

362
CONCENTRATION OF RADIOACTIVE LIQUID WASTE BY
EVAPORATION. G. E. McCullough. Sept. 22, 1950.
Changed from OFFICIAL USE ONLY June 26, 1956. 43p.
(KAPL-391)

This report reviews the progress made since this
facility has been in operation, explains how the service
building is operated and why it is done this way, and
provides a record for reference. In order to segregate and
separate Redox wastes and to prepare them for storage and
future treatment, five neutralizers have been provided.
The neutralizer equipment, dv~iicated five times in various
sizes, consists of a jacketed vessel equipped with an agitor
or recirculating pump, a packed column, a condenser, and
a receiving tank. The function of this equipment is to re~
move solvent from Redox waste solution by distillation. The
overhead passes through the packed column and is con-
densed and collected. If the distillate contains the normal
solvent used in the Redox Process, it is returned to that
process. If there is any other solvent, it may be removed
{rom the system. The material remaining in the neutralizer
is adjusted o the proper pH and removed for storage and

1960 317



REFERENCES

future treatment. Its concentration may ailso be adjusted by
distillation or addition of water.

363
GAS EVOLUTION IN SLURRIES FROM KA”L EVAPORA-
TOR WASTES. F. C.Steiner. Mar.17, 1853 Decl. June 23,
1955. 17p. (KAPL-883)

A 55-gal drum containing slurry which was obtained from
the evaporation of radioactive liquid wastes exploded
shortly after the drum was filied. The explosion was caused
by a low pH (between 1 and 2) of the slurry and by the
presence of about 1M carbonate in the siurry which gave
rise to the evolution of CO,. The carbonates are believed
to be introduced by the neutralization of waste streams with
NaOH which contains Na,COy; and from the absorption of
CO, by alkaline waste. In this report the method of liquid-
waste concentration at KAPL and the causes of the slurry-
drum explosion are briefly reviewed.

Massachusetts Institute of Technology,
Oak Ridge, Tennessee.

Engineering Practice School

364
TEST OF STEAM JACKETED FALLING FILM EVAPO-
RATOR. G. R. Nelson, T. F. Furlong, and J. B. Robin-
son. June 28, 1950. 11p. (AECU-3244; KT-76)

The resuits of a test to obtain operating data on a steam-
heated falling-film evaporator for elimination of radio-
active condensates are given. The maximum practical
steam pressure useable was 25 psig, the maximum flow of
feed without flooding was about 0.2 lb/min, and the maxi-
mum flow of feed for 10 psig steam pressure was 2 Ib/min.
Entrainment was encountered in all runs. The highest con-
centration obtained using 1.7% nitrate solution for feed was
38.4%. The average over-all heat transfer coefficient was
found to be 386 + 77 BTU/ (hr)(ft?).

365
PERFORMANCE OF FALLING-FILM EVAPORATOR IN
CONCENTRATING SYNTHETIC WASTE SOLUTIONS.
H. C. Harrison, P. J. Hess, and H. T. Tupper. Apr. 8,
1950. 17p. (AECU-3246; KT-77)

The operation of the falling film evaporator is de-
scribed. These runs demonstrate that the waste solutions
from ORNL may be successfully concentrated by the falling
film evaporator if satisfactory decontamination can be
achieved at higher evaporation rates.

Mound Laboratory, Miamisburg, Ohic

366
ENGINEERING STURY OF EVAPCRATION FOR CONCEN-
TRATING RADIOACTIVE LIQUID WASTES. ENGINEER-
ING RESEARCH FINAL REPORT. R. L. Bates and
M. McEwen. Nov. 1, 1950. Decl. with deletions Jan. 20,
1956. 15p. (AECD-4150)

The problem of evaporation of seconda'y radioactive
wastes resulting from waste disposal studies at Mound
Laboratory has been studied experimentally to determine
the fundamental design characteristics of a plant size unit.
Emphasis, of course, was on decontamination, but the
factors affecting foaming and scaling also had to be in-
vestigated and evaluated. Generally speaking, the final
design 18 a standard type of evaporator, the only unique
feature being the relation of the two effects. Where critical,

as affecting performance, the particular design features
have been specified.

367
DEVELOPMENT OF THE FLOW SHEET FOR THE MOUND
LABORATORY LIQUID WASTE EVAPORATION SYSTEM
ENGINEERING RESEARCH FINAL REPORT. G. W. Frink,
R. L. Bates, and M. McEwen. Dec. 8, 1850. Chaugedf{rom
OFFICIAL USE ONLY July 30, 1956. 9p. (MLM-532)

The development of a flowsheet for the decontamination
of radioactive liquid wastes is described. The entire liquid
waste handling system is grouped and discussed under the
headings: collection, neutralization, evaporation and con-
densation, distiilate storage, instrumentation, sampling,
and shielding. A drawing showing the recommended design
of a large liquid waste evaporator is included.

Oak Ridge Gaseous Diffusion Plant

368
PILOT PLANT EVAPORATION OF UAP PROCESS
WASTES. J. C. Barton and G. J. Vogel. Aug. 28, 1948,
Decl. Jan. 6, 1855. 14p. (K-483)

Radioactive, U-free waste from the UAP process has
been concentrated by evaporation on a pilot plant scale w
a volume equal to about 120% of that occupied by the metal
waste processed. This concentrated process waste is a
saturated solution at ~20°C. The maximum allowable radio-
activity in solutions discharged through normal sewage
channels is tentatively set at 100 d/min/ml. Evaporator
condensate which met this specification was produced by
each of 2 techniques: (1) passage of the condensate from a
single-effect evaporator through a cation exchange column
and (2) use of a reflux columnona single-effect evaporator.

Oak Ridge National Laboratory

369
DESIGN CALCULATIONS FOR THE WASTE SYSTEM
EVAPORATOR REBOILER WL-300, WASTE EVAPORA-
TOR CONDENSER WL-301, AND EJECTOR EXHAUST
CONDENSER WL-302. A. F. Arruzza. Oct. 16, 1951,
Changed from OFFICIAL USE ONLY Oct. 3, 1956. 3lp.
(CF-51-10-138)

370
MULTI-STAGE EVAPORATION OF PUREX ACID WASTES.
V. J. Reilly. Jan. 4, 1952. Decl. Feb. 14, 1957. 12p.
(CF-12-1-22)

This report discusses the over-all decontamination fac-
tors cbtainable in two or more stages of evaporation where
no entrainment separator is used.

n
CONTINUOUS EVAPORATION OF THE PUREX PROCESS
ICU STREAM IN THE ORNL PILOT PLANT. A. E. Wible.
Feb. 27, 1952. Decl. Feb. 12, 1957. 12p. (CF-52-2-215)

Holdup in the continuous evaporator is given. Control is
fully automatic. At 20% excess boil-up the evaporator
recovers from sudden purges of feed in a reasonable time.
Increasing the boildown required at the same U throughout
ras no effect on operation. A continuous chart record of
product specific gravity at steady conditions showed fluctua-
tions of +0.01 specific gravity units around a given set
point. The equipment is described in detail.

372
RUTHENIUM DISTILLATION IN PUREX ACID WASTL
EVAPORATION. J. R. Flanary and V. J. Reilly. July 20
1853. Decl. Feb. 14, 1857. 8p. (CF-53-7-130)
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Ru has found to distil to a significant extent
from bolling HNO,. The formation of distillable Ru at
this acidity requires an appreciable length of time, but is
noticeable in 5 to 10 hr. There is some evidence from
this work that Ru aistills more readily from dilute acid
containing Fe,(80,);, H,80,, and NaNO,, the non-volatile
components of Purex acid wastes.

373
PRECONCENTRATION OF HIGH ACTIVITY ACID WASTE
FOR THE OAK RINGE CHEMICAL PROCESSING PLANT.
J. L. Dodson. May 17, 1954, Changed froma OFFICIAL
USE ONLY Dec. 21, 1956. 8p. (CF-54-5-89)

A preliminary pcocess and cost analysis for the pre-
concentration of the high activity waste from the Oak Ridge
Chemical Processing Plant has been prepaired. These
data show that it is considerably cheaper to continuously
evaporate the raffinate as it comes from the (1A) extraction
column rather than evaporate batch wise in waste hold
tanks. In addition continuous evaporation appears to be a
much more attractive process. On the basis of these data
it is recommended that continuous evaporation be used if
preconcentration is required.

374
HRT SOLIDS PRODUCTION RATE CONSIDERATIONS IN
CHEMICAL FACILITY DESIGN. H.E.Williamson. July '2,
1955. Decl. June 21, 1957. 9p. (CF-55-7-42)

The effects of solids production rate on the design of the
chemical facility for the HRT are discussed. It is neces-
sary to know the degree to which solids can be concentrated
in the evaporator without limiting cveration or rendering
a slurry too difficuit to handle. Additional decay storage
capacity in the chemical process cell seems desirable.

375
STUDY OF HRT-CP WASTE EVAPORATOR, ENTRAIN-
MENT SEPARATOR, CONDENSER AND RELATED PIP-
ING. W. L. Carter, P.S. Lindsey, andG. W. Gray. Nov. 25,
1955, Tp. (CF-55-11-143)

A design check was made to determine the feasibility of
making design modifications in the HRT-CP waste evapora-
tor, entrainment separator, condenser, and related piping.

376
HRT WASTE TANK EVAPORATOR SAMPLER. J. E.
Kuster and C. A. Burchsted. Oct. 11, 1958. 4p. (CF-
56-10-186)

A schematic illustration of the aspirator-type sampler
for HRT waste evaporators is given. Methods of preventing
UOySO, freezing in suction lines are discussed.

377
PILOT MODEL EVAPORATOR FOR CONCENTRATION OF
RADIO-ACTIVE CHEMICAL WASTES. S.E.Beall. Feb.7,
1948. Decl. June 13, 1957. 34p. (ORNL-224)

A scale model of the evaporator designed for concentra-
tion and decontamination of radiochemical wastes was in-
stalled and operated for 2 weeks. Satisfactory operation of
the designed system is predicted by the experimental work
which indicates: (1) an over-all heat transfer coefficient
of 150 to 250 BTU/hr-ft’-°F, (2) no scaling in acid solu-
tions, (3) evaporation rates greater than the required
12.8 Ibs/hr/ft heaung surface, (4) decontamination factors
>10° and perhape as high as 10° (exclusive of L,).

378
DESIGN AND INITIAL OPERATION OF THE RADIO-
CHEMICAL WASTE EVAPORATOR. E. L. Nicholson.
Sept. 22, 1949. Decl. Jan. 6,1956. Tip. (ORNL-3983)
Design data and operating results on several of the first
evaporator runs are presented for the radiochemical waste

2§

evaporator. The evaporator (s designed to evaporate 300
gal/or of water from a radiochemical waste feed with a
minimum concentration factor of 20:1 and a decontamina-
tion factor >10°. The evaporator is capable of continued
operation under adverse scaling and corrosive conditions.
Results from the first runs show that design specfications
have been exceeded for concentration factor and decon~
tamination. Foaming has been held o a minimum by ad-
justing evaporator liquid level and using anti-foam agents.

379
CONTROL OF
RADIOCHEMICAL WASTES. T. C. Runion.
Decl. Jan. 6, 1956. 21p. (ORNL-T22)

Results of studies on ORNL evaporator feeds indicate
that dissolved organic matter is the primary cause of
foaming, an” not the actual salt concentration. This foam
is probably stabilized by the presence of suspended solids
(Ca, Al, etc.), since clarified solutions showed decreased
{oaming properties and antifoam agents were generaily
more effective. The foam volumes were reduced by factors
of 4 to 5 by the use of such commercially available anti-
foam agents as “Nonisol-300,” “Alrowax” and Span-20, in
concentrations of about 100 ppm. The {irst two are vended
by the Alrose Chemical Company and the last by the Atlas
Powder Company. Oleyl 0-8, sold by M. Michel and Co.,
and DC-200 (Dow Corning Corp.) were also good anti-foam
agents for this sytem but somewhat inferior to the others.
A final choice probably should be made solely on the basis
of cost.

380
DISTILLATION OF PUREX WASTES. R. G. Mansfield.
April 24, 1952. Decl. with deletions Mar. 5, 1957. 18p.
(ORNL-1472(Del.))

Experiments on distillation of Purex waste, containing
fission products, showed that the activity in the distillate
is due principally to volatilized Ru. This can be minimized
by keeping the still-pot HNO, concentration below M.

381
ORNL RADIOCHEMICAL WASTE EVAPORATOR PER-
FORMANCE EVALUATION, DECEMBER 19849 THROUGH
DECEMBER 1950. E. M. Shank. June 28, 1953. Decl.
Jan. 6, 1956. 32p. (ORNL-1513)

The evaporator is described briefly, the operating pro-
cedure outlined, and the effect of feed composition dis-
cussed. A description is given of the instrumentation for
copdensate activity monitoring and the foam-level indicator.
The proposed condensate resin column layout plan is
included.

382
WASTE STUDIES. p.53-6 of CHEMICAL DEVELOPMENT
OF THE 25-TBP PROCESS. J. R. Flanary, J. H. Goode,
A. H. Kibbey, J. T. Roberts, and R. G. Wymer. Apr. 9,
1957. Decl. with deletions Sept. 18, 1957, 72p. (ORNL-
1993(Rev.)(Del.))

A discussion of the evaporationof IAW wastes is presented
and laboratory corrosion data in the evaporation step using
both neutralized and unneutralized simulated [AW wastes
with stainless steel are listed.

FOAMING DURING EVAPORATION OF
June 27, 1950.

Phillips Petroleum Company.
Atomic Energy Division,
Idaho Falls, idahe

383
EXPERIENCE OF HANDLING LOW LEVEL ACTIVE LIQ-
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UID WASTES AT THE IDAHO CHEMICAL PROCESSING
PLANT. 8. F. Fairbourne, D. G. Reid, and B. R. Kramer.
June 17, 1855, 61p. (IDO-14334)

Presented are the results of the first 2 yr experience
with low-level radioactive waste handling equipment at
ICPP. Included are mechanical evaluation, changes made
to the equipment, quantity and sources of the various types
of wastes handled, costs of processing, and the results of
the effects of various process variables on decontamination
during evaporation.

384
SEPARATION OF NITRATE AND ALUMINUM FROM RA-
DIOACTIVE CHEMICAL WASTES. John B. Huff. Nov. 1,
1856. 19p. (IDO-14382)

A laboratory process for fractionating Al and NO; from
fission products in solution is described. Nitrates are
removed by reduction to NO; with C. Excess C absorbs the
residues to form a porous sinter. The sinwer is chlorinated
at elevated temperatures to expel Al as the volatile CI™.
Burning the C residue from chlorination yields an ash of
crude f{ission product compou.s. Some plant design prob-
lems are discussed.

Vitro Corporation of America, New York

385
EFFLUENT CONCENTRATION. Report for Period July
18, 1949 -March 7, 1950. Decl. Feb. 25,1957. Tp. (KLX-
1067)

Test runs of an evaporator on waste {from Hanford metal
recovery process are described.

Fixation

Atomic Energy of Canada Limited.

Chalk River Project, Chalk River, Onturio

386
ULTIMATE FISSION PRODUCT DISPOSAL. THE DIS-
POSAL OF CURIE QUANTITIES OF FISSION PRODUCTS
IN SILICEOUS MATERIALS. J. M. White and G. Lahale.
Mar. 1955. 34p. (CNCE-581)

Several proposed methods of perman. ~* disposal are
discussed. The fusion of fission products with siliceous
materials is one method which might satisfy disposal re-
quirements. Of the siliceous materials investigated nepheline
syenite approaches closely the requirements of an ideal
glass forming silicate. Thise silicate can be mixed directly
with HNO, - fission products wastes to form a solid gel.
The gel on drying and heating to about 1225°C forms a glass
containing the fission products. The only isotope which is
volatile to any extent is Ru. Some commercially produced
glasses, glazes, or ename! {rits may combine with fission
products to form insoluble glasses but the cost will be
greater than that of nepheline syenite.

387
DISPOSAL OF HIGHLY ACTIVE SOLUTIONS. 1. FISSION
PRODUCT DISPOSAL IN GLASS. R. W. Durham and L. C.
Watson. 2. WASTE DISPOSAL INTO THE GROUND. C.A.
Mawson. PAPERS PRESENTED AT FOURTH UK-CANADA
TECHNICAL CONFERENCE, OCTOBER 17-19,1855. Oct.
1955. 4p. (UK/C/4/113)

Studies of fission product fixatior by incorporation into
glass are given. Fusion with feidspar and nepheline syenite
is known to be relatively inexpensive, however, the silica

gel formed during heating resuits in a loss of Ru. Pre-
treatment of the solutions were determined necessary to
remove Ru to be followed by a separate disposal. Waste
disposal methods into the ground are summarized.

Brookhaven National Laboratory,

Upton, New York

388
PREPARATION OF FUSED CLAY RADIATION SOURCES.
I. YTTRIUM MACROSPHERES. William S. Ginell and
Robert Doering. June 1855. 6p. (BNL-341)

A procedure is described for the fabrication of radiation
sources by the incorporation of radioactive isotopes into
fused montmorillonite spheres. Specific activities (~0.33
mc/mg) have been obtained using Y*.

389
PREPARATION OF SPHERICAL CLAY PARTICLES CON-
TAINING RADIOACTIVE IONS. Willlam S. Ginel and
George P. Simon. Nov. 1952. 12p. (BNL-1277)

In a study of ultimate disposal of fission products, it was
found possible to revlace the naturally occurring exchange-
able cations in mineral montmorillonite clay by fission-
product cations. On thermally altering the mineral structure,
the exchange properties were lost to a great extent and the
radioactive ions were rigidly bound within the particles of
the resulting mineral. The thermal treatment, which results
in particles of spherical shape, is described and a drawing
of the apparatus used for the production of the clay spheres
is included. The use of the isotope-impregnated clay spheres
as radiation sources for inert insoluble tracer studies and
for medical and biological uses is discussed. It is pointed
out that with such sources it is possible to standardize the
physical features of the source while varying the half life,
the type, the energy, and the specific activity of the radia-
tion. A partial list of elements which would be chemically
suitable for incorporation into montmorillonite, and the
specific activities and nuclear data on the elements, are
included. (NSA 6-2368).

390
ULTIMATE DISPOSAL OF RADIOACTIVE WASTES. L. P.
Hatch. Jan. 1853. 20p. (BNL-1345)

A general discussion is given of the problem of storage
and disposal of industrial radioactive wastes. The problem
is.attacked, speculatively, from the standpoint of electrical
power, assuming that in the future a certain percentage of
the electrical power of the world will be supplied by nuclear
reactors. An investigation on the possibilities of using one of
the natural clays (montmorillonite) to combine with the
radioactive elements is briefly discussed.

n
ULTIMATE DISPOSAL OF RADIOACTIVE WASTES. L. P.
Hatch, J. J. Martin, and W. 8. Ginell. Feb. 1954, 31p.
(BNL-1781)

Results are reported from laboratory experiments on the
take-up of fission products on montmorillonite clay. Syn-
thetic fission product solutions with tracer amounts of
radioactive fission products added were used in the study.
It was found that high concentrations of H, Na. or NH,
ions are detrimental to the take-up of fission products on
the clay. Best results were obtained on acidic wastes fol-
lowing acid removal by means of anion exchange, electrol-
ysis, or distillation. Investigations of anionic adsorptive
properties are incomplete, however the long-lived activities
are generally associated with cations. Advantages of the clay
include its capacity and selectivity as a cation exchanger,
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its relatively low cost, {ts ease of process handling, and
its chemical and physical stability before and after heating
to high temperature.

392
THE EVALUATION OF MONTMORILLONITE CLAY FOR
THE PICKUP AND FIXATION OF M.F.P. ACTIVITY IN
THE PRESENCE OF BORIC ACID. George P. Simon.
Sept. 27, 1954. Decl. Dec. 5, 1955. 13p. (BNL-2388)

An attempt was made to evaluate the pickup of mixed
fission product activity on montmorillonite clay frow
0.1M H,BO,. The average decontamination !{actor observed
for an 8 liter runusing a 30 g extruded clay column was 190.
This decontamination factor shows no apparent sign of
decreasing at the present time. The clay column effluent
was further cleaned by using various organic cation and
anion exchangers. It has been observed thal an over-all
process decontamination factor of 0.5 x 10* maybe realized
with a clay-anion exchanger system.

University of California, Los Angcles.

Atomic Energy Project

393
FIXATION AND EXTRACTABILITY OF FISSION PROD-
UCTS CONTAMINATING VARIOUS SOILS AND CLAYS:
LoSe* se® " Ru'™, Ce'", and Ce'™. Hideo Nishica,
Bruce W. Kowalewsky, and Kermit H. Larson. Feb. 23,
1954. 32p. (UCLA-282)

Water -soluble, exchangeable and non-exchangeable forms
of long- and medium-lived fission products (Sr**, sr™, Y™,
Ru'* Cs", and Ce'™) contaminating 8 soils and 2 clay
minerals were investigated by "sing chemical and plant
uptake methods. With few exceptions, the general relation-
ships between these fission products and soils ~vere: {or the
water soluble fraction, Ru'™ » Sr' > gp¥ > y# > celét >
Cs'™, for the exchangeable fraction, Sr*> Sr* > Cs'' »
Ru'™ 5 ¥ 5 Ce'™; for the non-exchangeable fraction, Ce'* >
Y" > Ru'™ > Cs'?" > 5c™ > 8r**. Exceptions are discussed on
the basis of soil pH, chemical properties of isotopes, and clay
mineral type. The order of uptake of these {ission products
by barley plants was Sr™ > Cs'" > Y" Ru'™, Ce'**. A rela-
tively lurge amount of Sr* was absorbed and translocated
to plant tops. The uptake of Y, Ru'™, and Ce'™ was very
small, and in most cases, their translocation to plant tops
was Insignificant at the 5% probability level. Tne kind of clay
mineral and the kind of adsorbed ion influenced fixation of
isotopes. The extractability of Y .ad of Ce' followed their
respective hydrolysis curves.

Division of Reactor Development, AEC

394
REPORT OF WORKING MEETING ON FIXATION OF RA-
DIOACTIVITY IN STABLE, SOLIU MEDIA AT THE JOHNS
HOPKINS UNIVERSITY JUNE 19-21, 1957, March 1958,
102p. (TID-7550)

The following papers were presented: Waste Character-
istics Governing Fixation in Soils; Chemical Processing of
the Alumina Fluid Calciner Product into Alumina Silicates;
Fixation of Fiseion Products in Stable Compounds; Résumé
of Ceramic Section of the Oak Ridge National Laboratory;
Fixation of Fission Products in Ceramic Glazes; Fission
Product Disposal in Glass; Leaching Studies on Fired
Clays Containing Radionuclides; Evaluation of Experimental
Clinkers; Fixation of Active Wastes in Solid Form Using
Natural Soils as Media for Glass Formation; Separation of

Cs and Sr from Calcined Metal Oxides as a Process in
Disposal of High Leve! Wastes; Fixation of Radioisotopes on
Hanford Type Soils; Tests of Stability; Caicination of
Aqueous Reactor Fuel Wastea ir . riuidized Bed; Experi-
ments on Fluidized Bed Calcination of Idaho Chemical
Processing Plant Wastes Using Radioactive Feed Material;
Preliminary Design of Fluidized Bed Calciner for Idaho
Chemical Processing Plant Wastes; Bali Kiln Calcination
of Alloy Fuel Element Wastes; Incorporation of Fission
Products Into Glass; Ultimate Disposal of Long-Lived
Fission Products; High-Temperature Gas Cleaning Prob-
lems; Heat Evaluation acd Dissipation; Problems Associated
with the Formation of Ceramic Clinkers; and Storage of
Reactor Fuel Wastes in Sait Formations.

Oak Ridge National Laboratory

395
PACKAGING OF RADIOACTIVE WASTE IN CERAMIC
BODIES. Lane Mitchell. Jan. 30, 1956, 24p. (CF-58-
1-131)

A preliminary investigation was made of the adsorption
and absorption of radioisotopes by porous ceramic slugs.
Procedures for the tests are outlined, and results are
summarized.

396
CERAMIC ASPECTS OF WASTE DISPOSAL AND SELF
FUSION EXPERIMENTS. p.98-104 of METALLURGY DI-
VISION SEMIANNUAL PROGRESS REPORT FOR PERIOD
ENDING OCTOBER 10, 1955. June 14,1956. Decl. Apr. 26,
1957. 104p. (ORNL-2078(Del.))

Experiments are reported on the fixation of radioisotopes
in various ceramic bodies. Experiments show that a mixture
of Na,CO; and limestone with shale is more effective in
retaining radioisotopes than a mixture of limestone and
shale ulone. Of all the isotupes tested, the radioactive
Cs-Ba mixture appears to be the most difficult to fix in a
ceramic body. The desree of fixation required will depend
to a large extent on the storage conditions. The amount of
fixation is dependent upon the temperature used to fire
bodies.

Phillips Petroleum Company.
Atomic Energy Division,
idaho Falls, Idaho

397
EVALUATION OF WASTE DISPOSAL BY ELECTRODE-
IONIZATION AND CLAY ABSCRPTION. W. H. Burgus and
E. S. Grimmett. Oct. 20, 1954. Decl. with deletions
Mar. 11, 1957. 14p. (IDO-14367(Del.))

An evaluation has been made of the Brookhaven -ICPP
waste handli: g process consisting of electrodeionization to
reduce Al content followed by adsorption of the fission
products on clay. The limited state of technical knowledge
prevents drawing firm conclusions; however, if preliminary
laboratory studies are borne out, the process may offer
means of separating Al from fission products and concen-
trating the latter (except Ru) in a small volume suitable for
permanent storage. A preliminary estimate indicates an
order-of-magnitude cost of $2.89/gal for treating ICPP
wastes of the current type, excluding cost of permanent
storage of clay concentrate and alumina. The dilution of
wastes, indicated as necessary for the slectrodeionization
step, contributes to the high cost. A tentative process
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flowsheet 18 outlined on the basis of available information.
Questions requiring laboratory and pilot piant resolution
are indicated. The status of development suggests that
effort be concentrated on obtainirg necessary basic data to
determine if the process can be economic.

United Kingdom Atomic Energy Authority.

Research Group.
Atomic Energy Research Establishment,

Harwell, Berks, England

398
FIXATION OF ACTIVITY IN SOLID FORM BY ABSORP-
TION ON SOILS. PART I. FIRING AND LEACHING
TESTS. C. B. Amphlett and D. T. Warren. June 1356.
11p. (AERE-C/R-1686, FPSD/P-15).

The absorption of radioactivity {rom waste solutions on
soils, followed by firing at high temperatures, has been
studied as an alternative to fixation processes involving
clay minerals. Fixation on soil is as efficient as on clay.
Two types of process have been investigated, one based on
ion exchange, and one in which the soil is used as & base
for manufacture of a ceramic product by mixing with the
waste and firing. Both types of operation give high decon-
tamination factors under suitable conditions, but the second
enables a higher loading to be achieved and is applicable to
a mwuch wider variety of wastes. The engineering problems
asscciated with large-scale operation are simpler in the
first case, although there is no doubt that the second sys-
iem can also be scaled up if desired.

399
THE TEMPERATURE DISTRIBUTION IN A HEATED CLAY
BLOCK AND ITS APPLICATION TO THE PROBLEM OF
FISSION PRODUCT DISPOSAL. C. B. Amphlett and D. T.
Warren., Feb. 1056. 9p. (AERE-C/R-1861; FPSD/P-11).

The heating produced in a large volume of clay by a
highly-active {ission-product source at its center has been
simulated by means of a furnace placed in the center of a
large block of clay. Temperature-distribution curves are
given, and the sigallicance of the results in relation to the
self-fixation of fission procucis by radioactive heating is
indicated. A general account is also given of the effects
produced on heating natural clays to high temperatures.

400
THE FPOSSIBILITY OF SELF-FIXATION OF HIGHLY AC-
TIVE WASTES. C. B. Amphlett. Feb. 1956. 8p. (AERE-
C/R-1862; FPSD/P-12)

This report summarizes the uses of siliceous minerals
to absorb activity either by ilon exchange or by firing to
produce mixed silicates It is concluded that jon-exchange
methode are best suited to fairly pure active materials in
solution, but that the alternative process offers promise
for absorption and fixation in solid form of bulk highly
active wastes containing large proportions of inactive
contaminants and of acid. It may also be applicable to solid
wastes and suspensions.

401
FIXATION OF ACTIVITY IN SOLID FORM BY ABSORP-
TION ON SOILS. PART 2. FINAL REPORT. A B.
Amphlett and D. T. Warren. Apr. 1957, 11p. (AERE-
C/R-2202;, FPSD/P-22)

By incorporating radioactive solutions into mixtures of
waste solutions and soil, glasses are formed on heating to
temperatures of ~1000°C. Leaching tests show that these

are highly resistant to water and would be suitable for dis-
posal of highly-active wastes. Only Ru volatilizes appreciably
during the firing process, and its loss may be kept to a
minimum by suitable control of the processing, as it is
easily trapped, and could be returned to the process if re-
quired. The results of this work are compared with those
of other studies on solid fixation.

402
GRANULAR CLAY FOR ION EXCHANGE USE IN EFFLU-
ENT DISPOSAL. J. R. Grover. Apr.1857. 5p. (AERE-
CE/M-200)

The results of studies for the disposal of long lived fission
products in AERE silica bonded clay inregard to the break-
through capacity, ultimate capacity and friability is pre-
sented.

403
FIXATION OF HIGHLY ACTIVE WASTES IN SOLID FORM.
C. B. Amphlett. Sept. 25, 1956. 17p. (UK/C/5/18)

Radioactive species in waste solutions may be fixed by
mixing with suitable siliceous materiuls (e.g. soils, clays,
or natural silicate minerals) and firing to high temperatures
to produce a ceramic which suffers very littie leaching by
water or aqueous solutions. Fluxes may be added if required
to lower the temperature of melting, without adversely af-
fecting the fixation of activity. Apart from the case of Ru
under certain conditions, the loss of activity during the
firing process is negligibly small. The method is more
versatile than one based on ion exchange, and allows slurries
and solids tc be treated as well as solutions. Comparison is
made between these 2 alternative processes regarding
remote operation on a highly active scale, and the develop-
ment work necessary to scale up the ceramic process is
outlined briefly.

Vitro Corporation of America, New York

404
DISPOSAL OF RADIOACTIVE WASTES IN CEMENT. JOB
24-A. June 18, 1952. Decl. Dec. 5, 1955. 15p. (KLX-
1377)

Based on the laboratory and pilot plant operations, the
recommended procedure for the disposal of agueous radio-
active solutions in cement is as follows: A 55-gal drum is
placed on a drum roller and is charged with ~25 gal of
alkalized radioactive liquid waste. To this solution four 85 1b
bags of Portland cement are added. The drum is then closed
and rolled at 3 rpm tor about 15 minutes with periodic venting
to a hood to prevent excessive pressure build-up. The drum
is removed from the roller and allowed to stand until the
cement mixture has set, which usually takes place in about
4 hr.

Westinghouse Electric Corporation.
Bettis Plant, Pittsburgh

405
EVALUATION OF MONTMORILLONITE CLAY FOR USE
IN DECONTAMINATION OF PWR RADIOACTIVE WASTE
LIQUORS. R. Ehren‘eich. Feb. 14, 1857. 11p. (WAPD-
PWR-CP-2164)

The results of treating a solution of soluble long-lived
mixed f{ission products indicate that montmorilionite :lay
has a specificity for Cs and Ce.
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lon Exchange

Harvard University,
Cambridge, Massachusetts.

Harvard College

404
INVESTIGATION OF ION-EXCHANGE MATERIALS.
J. Carrell Morris. Oct. 1964. 48p. For Chemical Corps
Medical Labs., Army Chemical Center. (MLCR-43)

Results are reported from an investigation of the use of
ion-exchange materials in the treatment of water supplies
for the removal of toxic or hazardous substances. Cation
exchange resins proved ineffectual for removal of amine
or ammonium-type contaminants from water. Substantial
amounts cf exchange were obtained between anion exchange
resins and organic arsenate and phosphate-type materials.
The strongly basic anion exchange resins were found to be
most effective for the removal of organic arsonates or
phosphonates. Results indicate that anion selectivity is
much more dependent on specific molecular structure than
is cation selectivity.

Knolls Atomic Power Laboratory,

Schenectady, New York

407
RADIOACTIVE WASTE DISPOSAL. John A. Ayres. De-
cember 7, 1948. Decl. Jan. 31, 1950. 14p. (AECD-2802)

Two procedures have been described for treatment of
laboratory liquid wastes containing radioactivity. The first
procedure |s based on a two column anion and cation ex-
change system while the second employs only a simple
cation exchange column. Experimental evidence has been
obtained to show: (1) A high deceontamination factor may
be obtained, using synthetic solutions which represent
laboratory conditions; (2) A high concentration factor may
be obtained making possible the compacting of the wastes
into small volumes; and (3) The presence of ordinary con-
taminants such as oils, solvents, and precipitates do not
have a great deleterious effect on resin capacity.

Los Alamos Scientific Laboratory

408
TREATMENT OF WASTES CONTAINING RADIOACTIVE
BARIUM, LANTHANUM, STRONTIUM, AND YTTRIUM.
J. P. Hutchinson, E. H. Rex, E. R. Mathews, and C. W.
Christenson. 1056. 15p. (AECU-335%9)

Isotopic components of one of the wastes of a major
operating unit of Los Alamos are described and tabled as
to half-lUife ani maximum permissible concentration in
water. After storage, Sr™ because of its long half-life
and very low maximum permissible concentration in H,O0,
is the critical component. These conditions indicated the
necessity for supplementary treatment for removal of Sr*
before final discharge of the waste. Several methods of Sr*
treatment before discharge are considered. These are by
phosphate coagulation, by lime softening, and by lon ex-
change materials either alone or in conjunction with chemi-
cal precipitation. The ion exchange method, although showing
removals of nearly 100% before exhaustion of the resin bed,
demonstrated that the quantity of solution which could be
decontaminated was controlled by the quality of raw waste

and the depth of the resin column and was, within limits,
independent of rate of flow through the column. Experimen-~
tation with various combinations and types of ion exchange
resins demonstrated that a cation resin, in the acid cycle,
would provide an effluent of satisfactory quaiity in low level
wastes, however, the volume and quality of wastes to be
treated preciuded replacement of resin on exhaustion as
economically impractical. Results of a typical regeneration
study are presented in tabular form.

Oak Ridge National Laboratory

409
REMOVAL OF RADIOACTIVE CONTAMINANTS FROM
WATER BY ION EXCHANGE SLURRY. Willlam J. Lacy
and Don C. Lindsten. Jan. 25, 1955. 18p. (CF-55-1-200)

The removal of radiocactive contamination from H,0 by
ion exchange materials is determined by the total dissolved
salt content of the water, lonic or colloidal state of the
contaminant, type of ion exchange material, chemical
valence of contaminant, and other factors. Tests indicated
that under certain conditions the ion exchange batch slurry
treatment decontaminates radioactively contaminated H,0
to a level suitable for emergency drinking purposes within
15 min.

410
PRELIMINARY LABORATORY EVALUATION OF AN
ELECTRO-DIALYTIC METHOD FOR THE TREATMENT
OF RADIOACTIVE WATERS. M. G. Seal and D. A. Pecsok.
May 18, 1985. 20p. (CF-85-5-171)

An rlectrodialytic method using permselective lon ex-
change membranes |s described which has been used on a
laboratory scale for the decontamination of radioactive
wastes and for the concentration of radioelements con-
tained in low-level radioactive waters at Oak Ridge National
Laboratory. The application of this method for decontamina-~
tion purposes is of interest in the treatment of low-level
radioactive wastes or in the treatment of drinking water
supplies which have been rendered unsafe through radio-
active contamination. The use of the method for concentrating
contaminants contained in a solution is of particular im-
portance where radiochemical analyses of low-level wastes
are required. The laboratory studies described are of pre-
liminary nature. In view of the versatility of the method for
the concentration of any ionic constituents in water, these
preliminary findings may be of interest in solving other
water treatment problems.

M
PROPOSED DEVELOPMENT PROGRAM FOR TREAT-
MENT OF RADIOACTIVE WASTES FROM MERCHANT
SHIP REACTORS. I. R. Higgins and W. J. Neill. Mar. 19,
1958. 6p. (CFP-58-3-87)

A proposed development program is made for the treat-
ment and disposal of radioa~tive wastes from Merchant
Ship Reactors. Both fon exchange resin and filters are to
be used for coolant system cleanup. The development
program is concerned with methods of handling and packag-
ing of the spent resin, filter cake, and rare gases for safe
disposal.

412
SEPARATION OF FISSION PRODUCTS FROM ALUMINUM
WASTE SOLUTIONS BY ION EXCHANGE. Period covered:
September 1947 -September 1948. R. E. Blanco, I. R.
Higgine, and A. H. Kibbey. Aug. 14, 1958. 52p. (ORNL-
301(Rev.))

A process utilizing a scavenging precipitation and ion
exchange has been developed for the separation of fission
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products {rom Al waste solutions. The behavior of individual
fission products in the Al-resin system was studied. Gross
4 and ¥ decontamination factors of 10" with an Al yield of
97 to 99% are obtained. Decontamination factors for Cs
and Sr were 10’ to 10', respactively.

413
PRODUCTION SEPARATIONS OF FISSION-PRODUCT
GROUPS FOR THE RADIOISOTOPE PROGRAM. P. O.
Schallert. July 28, 1952. Decl. July 27, 1955 18p.
(ORNL-1144)

A general description is given of 5 yr experience in
routine production of fission products of high concentration
and high activity levels for the radioisotope program. De-
tails of construction and production processes are given
for two systems which were built on lon-exchange principles.

414
DIBAN —ION EXCHANGE WASTE DISPOSAL SCHEME.
PART 1. 1. R. Higgins and R. G. Wymer. Nov. 28, 1955.
20p. (ORNL-1984)

A scheme, based on experimental work, is proposed for
decontaminating radioactive wastes that contain AI(NO,),
and HNO; as their primary constituents. Ninety per cent of
the Nb and >95% of the Ru and Zr are removed by a
Fe(OH); -MNO, scavenging precipitation. The AI(NO,), is
converted to dibasic AI(NO,), by destructive distillation, and
dissolved by a 12 hr digestion at 160°C. The Sr, Ce, and
rare earths are removed by cation exchange ina continuous
contractor. The decontamination waste can be volume-
reduced to about 6M Al before disposal and then stored
cheaply. The fission products canbe eluted from the column,
concentrated into a small volume of highly radioactive waste,
and stored with all necessary precautions.

United Kingdom Atomic Energy Authority.
Research Group.

Atomic Energy Research Establishment,
Harwell, Berks, England

415
THE UPTAKE OF FISSION PRODUCTS BY NUNEHAM

COURTENAY LOWER GREENSAND. PART 1. CESIUM
AND STRONTIUM. C. B. Amphlett and L. A. McDonald.
Sept. 18, 1955. 27p. (AERE-C/R-1708)

A summary is given of the way in which solls can de-
contaminate radioactive solutions, and in particular the
mechanism of lon-exchange by clay minerals present in
soil. Results are given of ion-exchange between Cs** or
Sr** solutions and a Lower Greensand soil possessing
good exchange properties. The exchange isotherm for the
mixed system Cs** + Sr** has aiso been obtained, and is
compared with isotherms obtained by other workers on
pure montmorillonite. Relevant thermodynamic data have
been calculated for this system by standard methods.

Vitro Corporation of America, New York

416
STUDIES ON THE DECONTAMINATION OF WASTE SOLU-
TIONS BY ION EXCHANGE METHODS. W. A. Bain.
June 3, 1949, Decl Dec. 5 1955 20p. (M-4497)

It has been established in basin water decontamination
studies that the fission products Cs, Ce, Sr, and Y can be
removed almost quantitatively from simulated basin water
s7iutions in which they are originally present in concentra-

tions of 10~ ppm by means of ion exchange. A column run
on these activities indicated that 13.4 ft’ of IR-120 H resin
could decontaminate one 250,000 gal basin from 10,000
c/m/ml to <10 ¢/m/ml at a flow rate of 2 gal/ft’/min.
When Ru and Zr are present a second column containing
IR-120 Na is placed in series. Under best conditions found
to date 50 ft' of resin in the second column are required to
decontaminate a 250,000 gal basin with the effluent in the
range of 15-25 ¢/m/ml.

417
PROJECT SUMMARY. DECONTAMINATION OF DILUTE
LOW ACTIVITY WASTES (24-A3). Job 24-A July 5,
1952. Decl. Mar. 12, 1857. 74p. Contract AT(30-1)-850.
(KLX-1372)

This investigation lead to the successful design and opera-
tion of an ion exchange resin pilot plant in which 50,000 gal
of simulated still over heads, containing 500 ¢/m/ml (~10
ppm total solids) of Purex waste, were processed per ft’ of
resin at 40 gal/hr with a final effivent activity of ~10~*
uc/ml. Provision was made for the disposal of the loaded
resin as a monrolith or for elution and disposal of the eluate
as a monolith with re-use of the adsorbent.

418
INTERIM SUMMARY DEVELOPMENT OF LABORATORY
WASTE DISPOSAL UNIT (24-A4); JOB 24; PERIOD SEP-
TEMBER 1, 1950-MARCH 1, 1952. June 6, 1952. S5ip.
(KLX-1374)

A laboratory scale unit has been developed to adsorb and
concentrate dilute low activity solutions with ion exchange
resins. The unit permits safe and efficient disposal of radio-
isotopes from such solutions.

49
PROJECT SUMMARY DECONTAMINATION OF UO,80,
SOLUTIONS (57-C). JOB 57. July 31, 1953, Decl.
April 11, 1957. 41p. (KLX-1617)

Studies have besn made on ion exchange resindecontami-
nation of U from spent homogeneous reactor UO,80, fuels,
on carrier precipitation to supplement the resin decon-
tamination, and on inorganic adsorbent removal of fission
product rare earth ions from short-cooled U0,80,-D,0
fuel solution. Total fission product separation factors ob-
tained in the ion exchange resin and carrier precipitation
studies (before the major emphasis was placed on rare
earth removal) are reported. The capacity of a number of
inorganic agents for removal of rare earths from U in
U0,80, solution is described together with their solubilities
in th~ solution. The agents having the best combination of
rare earth capacity, low U removal and minor effects on
other ions are: CaF, at 100°C or less and garnet (calcium
iron silicate) at 250°C.

Westinghouse Electric Corporation.
Bettis Plant, Pittsburgh

420
CRUD ABSORPTION BY ION EXCHANGE RESINS. G. P.
Simon and W. J. Singley. May 1856. 13p. Contract AT~
11-1-Gen-14. (WAPD-SFR-PD-105)

The results of investigations to determine effects of crud
absorption on demineralizer life are presented herewith.
The tests consisted of contacting known amounts of ion
exchange resin; with hydrogen form cation, hydroxyi form
anion, or mixed bed hydrogen-hydroxyl; with known amounts
of synthetic crud for periods up to 10 weeks. On the basis
of results from these teste, it was concluded that no serious
problem exists as a result of crud absorption by mixed bed

1960 324



REFERENCES

resins. Resin capacity losses for crud concentrations en-
countered to date in mixed bed resins would be <5% of the
total capacity. Sincedesign life calculations for demineral-
izer are probably inaccurate by at least 5 to 10%, it is
recommended that no allowances, for crud absorption, be
made in the demineralizer size uniess crud concentrations
in excess of 5g per 100 mi of cation resin are expected to
be found in the ion exchange resin bed.

an
REMOVAL OF CARRIER-FREE RADIOISOTOPES FROM
PURE WATER BY MIXED-BED ION EXCHANGE COL-~
UMNS; APPLICATION TO PWR WASTE DISPOSAL SYS-
TEM. W. T. Lindsay and C. §. Abrams. 35p. (WAPD-
PWR-CP-2126)

It has been demonstrated that the magnitude of the decon-
tamination factors obtainable on processing high-resistivity
solutions of carrier-free isotopes, representative of the
alkali metal, alkaline earth, rare earth, Ru, Rh, Zr, and
Nb fission products in the PWR primary coolant, are at
least as great as required by the PWR Waste Disposal
System design. The volume of high-resistivity water, con~
taining the above mentioned representative isotopes at levels
equivalent to or greater than the expected maximum steady-
state levels of the corresponding fission products in the PWR
coolant after 24 hr decay, which can be processed by the PWR
waste disposal ion exchangers before activity break-through
is such that resin consumption would be negligible. It is
even possible the normal resin deterioration and mold
growth would govern the resin replacement rate. Hold-upof
discharged coolant prior to or subsequent to ion exchange
for a period of over 24 hr is unnecessary for the isotopes
studied. Process rates through the ion exchanger could be
raised to the equivalent of 7.5 g/m/f® (23.5 g/m total flow
rate) without sacrific: of resin performance for removal
of the isotopes.

Lime Soda Softening Process

Massachusetts Institute of Technology,
Cambridge, Massachusetts.
Sedgwick Laboratories

of Sanitary Science

422
A STUDY OF THE LIME-SODA SOFTENING PROCESS AS
A METHOD FORDECONTAMINATING RADIOACTIVE
WATERS. Robert F. McCauley, Robert A. Lauderdale, and
Rolf Eliassen. Sept. 1, 1953. 94p. (NYO-4439)

A study was made of the capacity of the lime-soda soften~
ing process for removing radioisotopes from water. The
mechanism by which Sr was coprecipitated with CaCC, in
lime-soda softening was determined to be one of mixad crys-
tal formation. This study was made by use of the principles
of physical and crystal chemistry and by x-ray diffraction.
These methods showed that this mixed crystal coprecipitation
was characterized by: (a) Increased removal of the coprecipi-
tated Sr was noted with an increasing removai of the Ca which
it replaced In mixed crystal formation; (b) Uniformity of Sr*?
removal was observed with varying concentrations of stable
8r; and (c) A straight line variation occurred in one of the
lattice constants of the precipitated calcite crystais with
increasing concentrations of Sr in the treated waters. A
method of repeated precipitation was studied in connection
with the removal of radioactive Sr with lime-soda softening.

By use of this process it was possible to reduce Sr activity
from 200 c/sec or higher to near background.

Oak Ridge National Laboratory

423
PROCESS WASTE WATER TREATMENT PLANT. Pre-
liminary Report. Feb. 1857. 52p. (AECU-3370)

A proposal s presented for the construction, at a cost of
$180,000, of a plant to treat the low level radicactive
liquid waste ‘rom the various laboratory processes. The
proposed plant will reduce the radiation activity of that
waste to a level that will not exceed the accepted standards
for discharges into White Oak Creek and the Clinch River.

Precipitation, Co-precipitation,
and Scavenging

Argonne National Labecratory,
Lemont, lllinois

424
WASTE DISPOSAL. Problem Assignment No. 223-X86AS.
Final Report for Period July 1, 1944 to Sept. 15, 1944.
Nov. 17, 1944. Decl. Feb. 2, 1856. 22p. (CN-2049)

The programs on decontamination of nonmetal wastes;
waste neutralization with 50% NaOH; Al precipitation in the
coating removal waste; stability of metal waste at elevated
temperatures; and settling characteristics of Hanford wvastes
have been completed and results are summarized.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

425
THE REMOVAL OF CESIUM AND STRONTIUM FROM

RADIOACTIVE WASTE SOLUTIONS. W. W, Schulz and
T. R. McKensie. Nov. 20, 1955. 13p. (HW-40180)

Metal ferro- and ferricyanides are the most efficient Cs
scavengers kn~.m at the present time. These compounds
are extrem-.y efficient in removing radiocesium fromaque-
ous wa-~.es of widely different gross salt composition. The
«wce of handling ferrocyanide precipitates and their small
cost are attractive features for large scale waste treatment
or fission product recovery operations. Ferrocyanides can-
not be applied to the removal of Cs from highly alkaline
wastes since they are ineffective at pH's >10. Solid ad-
sorbents, particularly montmorillonite type clays, have
shown some promise as agents for removing Cs from highly
alkaline solutions. However, to date, no agent has been found
that will remove Cs from these wastes with the efficiency
that ferro- and ferricyanides exhibit at pH's below 10. Ra-
diostrontium can be removed from alkaline wastes with a
wide variety of compounds. Since many wastes contain
metal ions whose hydroxides and phosphates are insoluble,
merely neutralizing these wastes effects considerable Sr
decontamination. Additional Sr decontaminaiion can be ob-
tained with the further precipitation of insoluble phosphates.
In particular,Ca and Sr phosphates are very effective scav-
engers for radiostrontium. (This report appears in TID-
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Knells Atomic Power Laboratory,

Schenectady, New York

426
MEETING OF THE AEC WASTE PROCESSING COMMIT -
TEE ON JUNE 26-28, 1950. PART Il. COPRECIPITA-
TION AS A METHOD OF WASTE DISPOSAL. J. A. Ayres,
ed. Apr. 25, 1951. Changed from OFFIC'AL USE ONLY
Sept. 9, 1937, 35p. (KAPL-364(Pt. )

Radioactive waste disposal foliowing processing by co-
precipitation methods was discussed. The exploratory pro-
gram on carrier Drecipitation at KAPL is discussed in
detail. Other topics discussed include the removal of Pu
from laboratory wastes; phosphate flocculation for the de-
contamination of dilute liquid waste; laboratory coagulation
experiments for the removal of activity; and biological
meth ds such as the activated sludge process and trickling
{ilter methods for the treatment of radicactive wastes.

Los Alamos Scientific Laboratory

427
THE REMOVAL OF PLUTONIUM FROM LABORATORY
WASTES. C. W. Christenson, M. B. Ettinger, Gordon G.
Robeck, E. R. Hermann, K. C. Kohr, and J. F. Newell.
Aug. 20, 1851. 16p. (AECU-836)

A study of the remova { Pu from laboratory wastes was
undertaken in order to secure information upon which to
base pilot plant design. The methods investigated have in-
cluded: (1) co-precipitation with Fe, Al and other metal
lons, (2) adsorption by various agents such as activated
carbon, “Celite,” kaolin, etc., and (3) removal by living
biological fioc (activated sludges). The activated sludge
process indicated a need for a three-stage counter-current
plant with the addition of organic food sournes ahead of each
stage in order to reduce the Pu content of t e effluent to the
desired level. All the adsorption agents studicd removed
Pu with a fairly high degree of efficiency, with activated
carbon being the most efficient. Effective adsorption was
found to require a protracted period of contact. In order to
secure the desired Pu removal without creating a new proh-
lem in the form of a large amount of contaminated adsorp-
tion agent, spiit treatment with long peri>ds of mechanical
agitation was indicated as being required. In the absence of
substantial amounts of organic complexing agents, the co-
precipitation treatment appeared to be the simplest, cheap-
est and most elficient. Because its efficiency was less
subject to variation at different pH values, Fe f{loc was
deemed to be preferable to an alum flne. The amount of Fe
required for the treatment was quite nominal, 10 ppm of
FeCly with sufficient lime aaded to bring the pH above 7
being adequate to produce the desired Pu removal.

Massachusetts Institute of Technology,
Cambridge, Mcssachusetts.
Sedgwick Laboratories

of Sanitary Science

428
THE REMOVAL OF RADIOACTIVE ANIONS BY WATER
TREATMENT. Warren J. Kaufman, John B. Nesbitt, Morton
I. Goldman, and Rol! Eliassen. Sept. 20, 1951. 143p.
(NYO-1571)

The effectiveness of conventional water-treatment proc-
esses in the removal of minute quantities of anionic radio-

isotopic contaminants has been considered, wit) detailed
studies limited to the removal characteristics of E¥ as the
orthophosphate and I'" as the iodide. Possible i.iure
sources of radioactive contamination are considered. The
mechanism of incorporating small quantities of orthophos-
phate into the hydrous oxide precipitates formed from alum
and Fey(80,), and the influence of various normal constitu-
entsof surface water on the removal of phosphate by coagu-
lation has been investigated. The removal of phosphate and
lodide from 3 typical synthetic U. §. waters was carried out
in coagulation-jar and pilot-plant experiments. The impor-
tant elements of a rapid sand filtration plant were found to
be the reaction and coaguiation units. The direct adsorptive
capacity of clean filter sand was found to be negligible.

429
THE REMOVAL OF RADIOACTIVE STRONTIUM FROM
WATER BY PHOSPHATE COAGULATION. John B. Nesbitt,
Warren J. Kaufman, Robert F, McCauley and Rolf Eliassen.
Feb. 15, 1952. 128p. (NYO-4435)

In a study of methods for the decontamination of pub-
lic water supplies containing radioactive cat‘onic con-
taminants, the removal characteristics of $:" were in-
vestigated. Previous work on the removal of radicactive
substances from water is reviowed. The fundamental
mechanisms of the phosphaie coagulation process in the
removal of cationic contaminants {rom water and the basic
concepts of colloidal chemistry relating to absorption, co-
precipitation, and flocculation arr summarized. Experi-
mental data are presented on the removal of Sr® by phos-
phate coagulation and the removal of excess phosphate from
phosphate -process effluent. Data are included frem pilot-
plant studies on the effect of rapid sand filtration in the
removal of Sr from the phosphate-process effluent and the
mechanisms by which remov=l is accomplished. It was
concluded that a phosphate coagulation process is effective
in the removal of Sr at a pH near 10.2 with excess phos-
phate, but that with the excessive phosphate doses required,
the process is not economically feasible at the present time.

430
A STUDY OF THE REMOVAL OF RADIOACTIVE PAR-
TICULATE MATTER FROM WATER BY COAGULATION.
Nathan C. Burbank, Jr., Robert A. Lauderdale, and Rolf
Eliassen. Sept. 1, 19855. 116p. (NYO-4440)

Three investigations were made todetermine the common
methods of coagulation used in water treatment to remove
radioactive particulate matter and the fundamental mecha-
nism of the process. These investigations were as follows:
(1) The character of radioactive particulate matter in rain-
out was determined as to size, distribution, and elemental
composition. (2) The particulate removal efficiency of aium,
chiorinated copperas, and lime-soda ash softening was de-
termined for waters typical of the !Midwest and Southwest
areas of the United States and of alum and chlorinated cop-
peras for water typical of New England and the Far North-
west. (3) The mechanism by which particulate matter was
removed by coagulation utilized the principles of physical
and crystal chemistry and x-ray diffraction. These methods
showed:

(a) Radioactive particulate matter, when suspended in
water, demonstrates & preferential adsorption of anions
upon its surface. The electrical activity of the particle is
determined by the ions adsorbed. (b) The removal by ¢o-
agulation with either alum or chlorinated copperas occurs
through the action of the particles serving as nuclei for the
formation of hydrous oxide floc. The presence of an ad-
sorbed layer of sulfate ions on the radioactive particles in-
creases the production of nuclei and improves removal
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efficiency. These anions are acquired by the microcrystal-
line floc in the process. (c) The removal by softening with
lime-soda ash is accompiished by the precipitation of cal-
cite and/or brucite in chains and aggregates about a parti-
cle. The attachment is similar to that of the hydrous oxide
flocs and the crystal is attached at the corner or edge of a
face, the active surface of crystal growth.

Mound Laboratory, Miamisburg, Ohio

4
DECONTAMINATION OF LIQUID WASTES BY [RON SUL-
FIDE, IRON HYDROXIDE, AND CALCIUM PHOSPHATE
PRECIFITATIONS. (FINAL REPORT). C. S. Lowe, L. L.
Bentz, J. R. Heiks, F. C. Mead, Jr., E. L. Murphy, E. Orban,
F. Reichel, C. E. Shoemaker, and T. C. Tesdahl. Dec. 28,
1953. Decl. with deletions May 21, 1954. 21p. (AECD-
3632; MLM-662(rev.))

Chemical precipitation methods for the decontamination
of radioactive wastes have oseen studied at Mound Labora-
tory, and a highly successful proc2ss based on the adsorp-
tion and/or coprecipitation of fission products by FeS,
Fe/OH),, and Cay(PO,), precipitates has been developed.
This process has been demonstrated to successfully decon-
taminate a variety of wastes and ‘o show special promise
in decontaminating those of high level activity and high salt
content. Decontamination factors of the order of 5 x 10? are
obtained f{or one FeS, Fe(OH),-Cay,PO, cycle, with a decon-
tamination of 10* for a 3-cycle process. Extremely high
volume reductions are realized by filtering, with volume
reductions of 10 to 1 expected by settling. Laboratory work
on several different types of wastes has been completed.

432
RESEARCH ON REACTOR WASTE DISPOSAL. Informa-
tion Report. C. S. Lowe, M. McEwen, F. C. Mead, Jr., and
E. Orban. Dec. 15, 1950. Decl. with deletions Jan. 10,
1956. 29p. (AECD-40686)

Laboratory work on second decontamination cycle wastes
centeredaround FeS precipitation, Fe,Fe(CN), precipitation,
and preformed adsorbent methods. The best results were
obtained with FeS as a precipitant in conjunction with an
adsorbent. It was possible to take the freshest second de-
contamination cycle waste solution available and to remove
all the activity countable by treating first with activated C
in the presence of H,Sand then precipitating FeS three times
under the same conditions. Equally good resuits were ob-
tained by passing the same original solution through an
activated C column and subsequently through an activated
alumina column impregnated with ferrous Fe. Fe,Fe(CN),
precipitation method has removed as mucn as 97.9% of the
activity. This treatment may have application where proc-
ess time and storage capacity are of little concern, such as
ina cascade system. On a continuous basis of processing
second cycle crib wastes, a possible method exists in a
treatment consisting of silica gel adsorption, activated alu-
mina adsorption, metallic Fe scrub, Fe,Fe(CN), precipita-
tion, neutralization, and fiitration. The burial voiume of
concentrate from such a method is very low compared to
the original waste volume, and expensive process solution
storage is not required in the processing operations. The
activity level in the final supernatants could be maintained
below 300 em/ml. Decontamination of “fresh” first cycle
wastes is best accomplished by repeated scavenging with
FeS. Where column operation proves desirable, passage
through silica gel will remove better than 99% of the gross
activity, thus permitting further processing to be accom-
plished with relatively little shielding. Repeated use of the
silica gel appears possible by stripping with oxalic acid.

FeS scavenging of wastes has given decontamination factors
of the order of 60, leaving residual activityof 5 x 10* cm/ml.
A significant amount of this residual activity is carried by
a precipitation of Fe(OH),. Additional activity is removed
with MnO, yielding an over-all decontamination factor of
1 x10%,

433
REACTOR WASTE PROCESSING COST ANALYSIS. Infor-
mation Report. M. McEwen. Mar. §, 1852, Decl. Mar. 9,
1957. 15p. (MLM-672)

Resuits are reported {rom a study of comparative costs
of evaporation vs. coprecipitation methods (FeS process)
for the concentration of liquid reactor wastes prior to
burial. The costs shown for plant-scale operation of the
coprecipitation method are based on laboratory studies.
Data indicate the FeS process competes economically with
evaporation when the percent of dissolved solids in the feed
reaches the 1 to 3% value, and the economic advantage of
the coprecipitation method becomes very pronmounced in
processing high-solid-content wastes.

434
PILOT PLANT STUDIES OF THE FERROUS SULFIDE
PROCESS FOR THE DECONTAMINATION OF PUREX-
TYPE REACTOR WASTES. (FINAL REPORT). T. Aponyi,
W. Recher, P. J. Schauer, T. C. Tesdahl, J. Tullis, and
J. Woeste. Apr. 17, 1953. Decl. March 1, 1957. 47p.
(MLM-835)

The FeS, Fe(OH),-Cay(POy); method for decontaminating
high-salt-content reactor wastes was studied on a pilot-
plant scale using as a feed a typica: (Purex) reactor waste.
Results obtained in the pilot plant duplicated to a large de-
gree those obtained in laboratory tests. Waste streams with
an activity level in the order of 5  10* ¢/m/ml (@ plus 8)
were processed, and an over-all decontamination factor of
2.7 x 10" was realized. Precipitates were separated from
liquids by settling processes. Total volume reduction of
liquids to solids was 15.5 to 1. Modifications in the process
promise to yield a decontamination factor of 4 x 10* and a
volume reduction >30 to 1,

45
THE USE OF SEQUENTIAL FACTORIAL DESIGNS IN THE
ESTABLISHMENT OF OPTIMUM CONDITIONS FOR A DE-
CONTAMINATION PROCESS. M. K. Barnett, P. M. Hamil-
ton, and F. C. Mead, Jr. Jan. 11, 1954. 24p. (MLM-921,

The advantages of factorial design are first illustrated
by a simple experiment devoted to the effect of two pH fac-
tors and an Fe concentration factor on the efficiency of a
decontamination process employing FeS as a scavenging
agent. The broadening of the base of an invecligation by the
expansion of a factorial is illustrated by additionof the sul-
fide concentration as a factor. Finally, the principle of ex-
panded factorials is further utilized in the later phases of
the study in which additional levels are assigned to the pH
factors in order to arrive at a closer estimate of the opti-
mum conditions for the process.

Naval Radiological Defense Laboratory,

San Francisco, California

436
DIATOMITE FILTER, TEST TO DETERMINE FEASIBILITY
OF USE IN REMOVING Y" FROM FRESH WATER. M. M.
Bigger and A. J. Hodges, Jr. July 24,1950. Decl. July 18,
1953. 11p. (AD-229(0E))

The test indicates that flocculation may be expected to
remove Y™ or similar fission products from fresh water
with a factor of ~ 100. Diatomite filtration was less effec-
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tive, with a factor of ~ 8. Subject test was conducted with
minimum {low rate and pump discharge pressure. In addi-
tion the test was made with an oosolete model. A later
model filter might give slightly better results. The later
models require no judgement on the part of the operator as
to the mixture and rate of feed of the filter aid slurry. The
mixture and rate of feed seiected for subject test may not
have been the best for the purpose. While significant decon-
tamination was achieved it should be noted that the effluent
contamination of 2.52 d/sec/m! is 682 times the tolerance
of 107" uc/ml for drinking water.

Oak Ridge National Laboratory

437
PROPOSAL FOR "“25” OR THOREX WASTE DISPOSAL:
SELECTIVE RECOVERY OF FISSION PRODUCTS IN RE-
LATION 70 THE LONG-RANGE ASPECTS OF CHEMICAL
WASTE ECONOMICS. A. T. Gresk; and R. P. Wischow.
Nov. 17, 1955. 13p. (CF-55-11-97)

Laboratory data and a preliminary Dowgheet for partial
recovery of fission products from Tuorex and/or “25"
process waste streams are presented for evaluation. The
flowsheet permits significant separation and concentration
of fission products and would provide suitable source mate -
rials for a radioisotopes separation piant. Residual wastes
from this process will be significantly improved with re-
spect to biological hazards and may thus be more suscepti-
ble to economic permanent disposal.

438
THE ALKALINE METHOD FOR TREATMENT OF HIGH
RADIATION LEVEL ALUMINUM WASTES. 1. R. Higgins.
Jan. 17, 1857. 7p. (CF-57-1-139)

The method is based on caustic precipitation and cen-
trifugation (which removes the Cs and small amounts of Sr,
rare earths, Zr, Nb, and Ru). These are removed in the
supernatant and run through a cation exchange column. This
separates Zr-Nb and Ru. The effluent is precipitated and
the Zr-Nb is stored in an asphalt pit. The Ru then may be
recovered from the precipitate. The precipitate from the
original centrifugation is caicined, pressed and transported
to a deep well.

439
STUDIES ON THE REMOVAL OF RADIOISOTOPES FROM
LIQUID WASTES BY COAGULATION. Robert A. Lauder-
dale, Jr. Jan. 23, 1951. Changed from OFFICIAL USE
ONLY Oect. 23, 1956. 30p. (ORNL-932)

Work compieted to date on the removal of radioisotopes
from water using a Cay(PO,), floc as a carrier is reported.
It has been found possible to remove from solution essen-
tially ail the Ce, Y, Zn, Nb, and Zr by phosphate precipita-
tion. Approximately 10% of the W, 87% of the Sb, and 95%
of the Sr were removed by the phosphate treatment. Effi-
ciencies of removal >99% have been obtained with a mix-
ture of fission products by using clay in conjunction with
the phosphate, followed by sand filtration. The efficiency of
the process when used with a mixture of radioactive iso-
topes will depend on the composition of the mixture. The
greatest concentrations of activity in the floc were obtained
under conditions of high pH ana with an excess of phosphate.

440
LABORATORY STUDIES ON THE GROUND DISPOSAL OF
ORNL INTERMEDIATE-LEVEL LIQUID RADIOACTIVE
WASTES. Richard L. Blanchard, Bernd Kahn, and Gordon
C. Robeck. Apr. 11,1958. 34p. (ORNL-2475)

Radicactive waste and ground water solutions were passed
through columns of indigenous Conasauga shale to deter-
mine the sorptive behavior of the radionuclides. Cs'", the
major radioactive constituent of the basic waste solution,
was adsorbed very effectively with a shaie solution distri-
bution ratio of 500. A small fraction of Ru'*, the only other
radionuclide present in relatively large concentration, was
adsorbed per unit weight of shale, but this adsorption ve-
curred even when the radionuclide had previously passed
through 200 ft of shale. The Ru and the small amounts of
Co™ and Sb'* present were removed by coprecipitation with
PbO, after the addition of NaClO. By combining coprecipi-
tation with adsorption on shale columns, it was possible to
obtain decontamination factorsof 2 x 10° for gross 3, 3 x 10°
for gross y, 4 x 10* for Cs, and 2 x 10* for Ru. Because of
these decontamination factors, the PbO, precipitation com-
bined with the hydroxide precipitation now in use, followed
by passage of the supernatant solution through a shale coi-
umn, is recommended. In addition, this alternative to seep-
age pit disposal would provide a more positive control of
the usual environmental problems of external radiation and
biological uptake.

United Kingdom Atomic Energy Authority.
Research Group.

Atomic Energy Research Establishment,

Harwell, Berks, England

A4y
THE SORPTION OF FISSION PRODUCT MIXTURES IN
RELATION TO EFFLUENT DISPOSAL. G. B. Cook and
J. Wilkinson. Dec.1948. Decl. Apr. 2, 1957. 14v. (AERE-
C/R-340)

Possible methods for the disposal of radioactive 5-active
effluent are considered, and the previous work on the ab-
sorption of fission-product mix.ures in agqueous solution is
reviewed. A method is developed for the sorption of >99%
of the fission products from dilute acid solut‘on on a mix-
ture of soil »nd RaSO, for the treatment of laboratory ef-
fluent. It is nroposed that the secondary Pu plant solutions
be treaied with ferric or Al(OH), which adsorb 96% of the
{ission products from alkaline solutions.

482
THE REMOVAL OF FISSION PRODUCTS FROM SOLU-
TION WITHE A PRICIPITATOR-COLUMN TREATMENT.
PART L. LABORATORY TRIALS. K. G. Seedhouse,
J. Monahan, and G. Wallis. 1958. 36p. (AERE-ES/R-2220)

A synthetic effluent was treated in a Sludge Bianket Pre-
cipitator with 80 ppi. “Q,, 40 ppm Fe®, at a pH of 11.5,
being then passed through soil columns to achieve further
activity removal. The decontamination in the Precipitator
was 95 to L6%, the remaining activity consisting of 40% Ru
and 60% Cs. All the Cs, and most of the Ru was removed ir
the columns, resulting in over 99% over-all removal of all
the radioactivity. By employing long columns or columns in
series, a decontamination factor of 10* can be achieved. Se-
rious defects were observed with Nuneham Courtenay Green-
sand. These can partly be remedied by conditioning with
polyelectrolytes, guaternary ammonium compounds, and
silicones. Vermiculite is to be tested as an alternative col-
umn adsorbent, its properties appearing to be ideal. Tests
which are being made on the use of two precipitators, the
second one employing a ferrous suifide ‘blanket’ to remove
Ru, are giving very promising results.
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Methods of Disposal

Dilution

Academy of Natural Sciences

of Philadelphia

443
SAVANNAH RIVER BIOLOGICAL SURVEY, JUNE 1951 -
MAY 1952. FINAL REPORT FOR E. . DU PONT DE
NEMOURS AND COMPANY, SAVANNAH RIVER PLANT.
Feb. 1953. 330p. (AECU-2600)

This survey indicated that the Savannah River is bio-
logically typical of coastal plain streams of the southeast-
ern United States. The river system receives relatively
little pollution except from the cities of Augusta and Savan-
nah and heir associated industries. All the survey stations
would be classified as “heaithy,” since there was a normal
diversity of aquatic species representing a well-balanced
bicdynamic cycle at each. The biological productivity in
terms of total specimens present is relatively low as a re-
sult of such natural factors as high silt lead, shifting river
bed, high summer water temperature, and a limited number
of sutable habitats. At the present time very little com-
mercial or recreational {ishing s carried on in the region
studied.

Dounreay Works, Caithness, Scotland

444
FACTORSAFFECTING THE DISTANCE OF THE DIS-
CHARGE POINT FROM THE SHORE IN THE SEA DIS-
POSALOF EFFLUENT. A. E. Shaw. Feb. 1957. 11p.
(IGR-TN/D-443)

The most important single items are, that a suitable depth
of water |s chosen, and that the effluent density be kept as
different from the sea as is possible. Secondly, the maxi-
mum use of the wind as a mixing agent should be made,
which in practice means that the prevailing wind shall, if
possible, be offshore and that an exposed outfail area is
chosen. Residual currents and possible concentrating proc-
esses will have to be separately assessed at each pros-
pected site.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

445
COLUMBIA RIVER TRAVEL TIME MEASUREMENTS
BY FLOAT METHODS. J. K. Soidat. Jan. 4, 1956. 18p.
(HW -4127%)

The travel time of the Colurubia River between the most
upstream reactor effluent discharge point and the Pasco
and Kennewick city water plant intakes was measured by
float methods. The main object of the studies was to meas-
ure the minimum travel time over the course at various
river flow rates, bul maximum and mean travel times
were also obtained. A graph of travel time versus river
flow rate was constructed for river flows in the range of
0.9 % 10* to 3.6 x 10* t*/sec. Minimum travel times from
the most upstream reactor ef{luent water discharge point to
the Pasco-Kennewick area were 22 4 hr at 0.9 = 10° 1t*/sec

and 11.2 hr at 3.8 < 10* ft"/sec. In a lew of the tests, meas-
urements of the travel time to points intermediate to Pasco
were made and graphs of the results of these tests were
constructed to indicate travel time versus distance down-
stream {rom the most upstream reactor. Reasonable agree-
ment was obtained when comparisons were made between
results of the float measurements and results of studles by
the U. 8. Corps of Engineers and resuits of the comprehen-
sive river surveys conducted by J. F. Honstead prior to
impoundment of the river by McNary Dam.

446
THE TURBULENT DIFFUSION OF RIVER CONTAMI-
NANTS. H. T. Norton. Mar. 25, 1057. 13p. (HW-490195)

Both a thecretical and an empirical approach were pur-
sued toward defining the turbulent diffusion process en-
countered in the Columbia River. The merits and limita-
tions of each approach are discussed. Although no solution
was obtained for the differential equation encountered in
the theoretical development, its dertvation is included for
the benefit of those interested in further study of this or a
similar problem. The empirical approach is completely
outlined and gives an adequate fit to the available data.
However, it cannot be extended to conditions not defined by
the data without additional experimental work which is
outlined.

Knolls Atomic Power Laboratory,

Schenectady, New York

447
ELIMINATION OF SECOND STAGE HOLD-UP OF LAB-
ORATORY LIQUIDWASTE TO THE MOHAWK RIVER.
W. H. Truran. Aug. 1966. 7p. (KAPL-M-WHT-1)

Certain KAPL liquid wastes, formerly subjected to evapo-
ration, have for the period of June 1955 through June 1958,
been released to the Mohawk River. The release procedure
has involved 2 stage hold up and analysis followed by dilu-
tion with sanitary sewer effluent ana storm water flows
within the KAPL site. A review of operating procedures
and experience suggests eliminating the second stage hold
up and sampling. No loss of control over amounts of radio-
activity or toxic chemicals in sewer effluent would resuit.
Reduction in operating and maintenance expense would be
significar’

Mine Safety Appliances Company,
MSA Research Corporation,
Callery, Pennsylvania

448
SIMULATION OF CONTAINER VENTING UNDER SEA
WATER. Technical Report No. 59. M. J. McGoff and S. J.
Rodgers. Dec. 31, 1857. 22p. (NP-6541)

The underwater release of radioactive contaminants {rom
A reactor compartment was simulated by ejecting contami-
nated steam and air from an open end 2 in, pipe submerged
in 10t of synthetic sea water. Two runs were conducted
with Na™ and Rb™ representing a water soluble contaminant,
and I'" representing a water soluble or a volatile contami-
nant, depending upon the oxidation state of the Iy. These
runs indicated the efficiency of sea water in removing air-
borne and steamborne radioactive contaminants. The 10 ft
column of sea water removed about 95% of the total con-
taminant activity escaping from the vapor container. The
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removal distribution among the components was ~ 100% of
Rb%™, 96% of Y™ and 86% of I'M, thus indicating least re-
moval of the volatile contaminant,

North Carolina State College, Raleigh.

School of Engineering

EEN
SEWERAGE SYSTEM FOR THE LABORATORIES. PAGE
4-5 OF FURTHER DESIGN FEATURES OF THE NU-
CLEAR REACTOR AT NORTH CAROLINA STATE COL-
LEGE. Clitford Beck, A. C. Menius, Jr., et al. Jan. 1952,
82p. (AECU-1986; NCSC-46)

The sewerage system for the laboratories in the Reactor
Building is described in detail. This system employs sepa-
ration of long and short-lived fission products, retention in
holdup or cateh tanks, a unique radiation-level warning sys-
tem, and ultimate regulated disposal into the city sewer
system.

Oack Ridge National Laboratory

450
WATER ACTIVITY COMPUTATIONS. T. H. J. Burnett.
Jan. 14, 1958, Changed from OFFICIAL USE ONLY Oect. 3,
1056, 4p. (CF-48-1-175)

The method used In calculating the activity released to
the Clinck River from Oak Ridge installations is presested
and discussed.

45)
RADIOACTIVE FISSION PRODUCT CONTAMINATION IN
THE MUD OF WHITE OAK DRAINAGE SYSTEM. J. 8.
Cheka and K. Z. Morgan. Mar. 20, 1947. Changed from
OFFICIAL USE ONLY Aug. 10, 1956. 24p. (MonH-258)

The White Oak Creek drainage basin is used for the dis-
posal of radioactive wastes. The water is purified toa large
extent by the precipitation and adsorption on clay and or-
ganic matertal of many of the radioactive isotopes. Deposi-
tion of activity has varied with changes in plant processes.
During the years when Pu separation was the chief process,
deposition ratio between the marsh at the upper end of the
basin and the mouth of the White Oak Creek differed by a
factor of about 10%, the marsh having values up to 0.4 uc/g
of surface mud. Later when Ba separation was the chief
process, values al the marsh dropped to less than half of
the previous values, but the deposition ratio dillered by a
factor of <1000 between the above mentioned points. A later
assay of total curie content in the basin showed about 70
curies still being retained by the mud. This figure is 13%
of the estimated total activity released into the basin be-
tween the beginning of operations and the time of the survey.
Chemica! analyses indicate that the distribution of isotopes
also changed; Ba, Sr, and Cs totals being < 1% increasing to
about 50%, Zr and Nb totals, meanwhile, dropping from
about 75 to about 2%.

452
HEALTH PHYSICS DIVISION. STUDIES OF THE WHITE
OAK CREEK DRAINAGE SYSTEM. 1. DRAINAGE AREA
OF THE CREEK AND CAPACITY OF WHITE OAK LAKE.
L. R. Setter and O. W. Kochtitzky. Jan. 30, 1950. Changed
from OFFICIAL USE ONLY Dec. 21, 1956. (ORNL -562)

The White Oak Creek Drainage System is described as
the last step in treatment and contre! 3 radicactive wastes
from the ORNL before discharge into ‘he Clinch River and
Watts Bar Reservoir. Wastes, dilute 4 with runoff from €
8q miles of drainage area, are impounded in a iake having

a capacity (at the top of the coffer-dam) of 1.6 x 10" 1o,
While the pool level is ordinarily maintained at such an
elevation as to leave approximately hall of the capacity
available for storing accidental spills or flash runoff, ex-
perience (September 29, 1944, has shown tha! intense rain-
fall may in 26 hr produce sufficlent runoff to (inish filling
the lake and then displace the entire volume almost 3 times.
Waste discharge to White Oak Creek and the amount of ra-
dioactivity contained in the water of the lake may be reduced
or controlled by waste treatment or storage with regulated
release. An increase in the storage capacity of the lake
would serve to minimize the flushing out of material al-
ready present in the lake in the form of sediment. The
amount of increase possibie would depend on engineering
studies of the feasibility and cost of structures necessary
to provide it.

453
HEALTH PHYSICS DIVISIONWASTE DISPOSAL RE-
SEARCHSECTION. STUDIES OF WHITE OAK CREEK
DRAINAGE SYSTEM. II. DETERMINATION OF DIS-
CHARGE AT WHITE OAK DAM. L. R. Setter and O, W,
Kochtitzky. July 11, 1950, Changed from OFFICIAL USE
ONLY Dec. 21, 1956. (ORNL-582)

Discharge rates are calculated for White Oak Dam with
lake level at various elevations and with various openings
of the upper gate. Tables, curves and description of the
dam are given, as well as sampling procedures.

Oak Ridge Operations Office,

Isotopes Division, AEC

454
INTERIM RECOMMENDATIONS FOR THE DISPOSAL OF
RADIOACTIVE WASTES BY OFF -COMMISSION USERS;
ISOTOPES DIVISION CIRCULAR B-6. [nd]. 10p. (IDB-6)

Basic considerations on disposal by dilution and disper-
sion, and by confinement and control are covered. The
recommended procedure for disposal of I'", P¥ and C' is
given and consideration of means for disposing any type of
radioisotope is presented.

United Kingdom Atomic Energy Authority.
Industrial Group H.Q.,
Risley, Lancs, England

455
THE DISPOSAL OF RADIOACTIVE WASTE TO THE SEA
DURING 1056 BY THE UNITEDKINGDOMATOMIC
ENERGY AUTHORITY. H.J. Dunster. Jan. 1958. 4p.
(IGS-R/R-2)

The United Nations Scientific Committee on the Effects
of Atomic Radiation recently asked to be supplied with in-
formation about the disposal of radioactivity inio the sea.
They considered that releases into coastal waters would
not be significant uniess they exceeded 1,000 curies/yr.
In the United Kingdom, only the Atomic Energy Authority
discharges wastes approaching this activity, and they do
s0 only from one establishment, Windscaie Works, Seila-
field, Cumberiand. The Works contains reactors, chemical
plants, and laboratories which are concerned both with plant
control and with the techgology of nuclear power, and the
wastes therefore contain primarily fission products and
nuclear fuels such as U and Pu. This report gives in tabu-
lated lorm the radioactive wastes discharged to the sea by
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the above works. The results of marine monitoring off
Windscale Works for 1956 are included.

456
A SUMMARY OF THE BIOLOGICAL INVESTIGATIONS OF
THE DISCHARGES OF AQUEOQUS RADIOACTIVE WASTE
TO THE SEA FROM WINDSCALE WORKS, SELLAFIELD,
CUMBERLAND. H. J. Dunster and F. R. Farmer. Jan.
1988. 14p. (IGS-R/R-§)

For about 5 yr, experimental “‘scharges of radioactivity
have been macde from the United Kingdom Atomic Energy
Authority’s Windeale Works, Sellafield, to the coastal
water off Cumberiand. Samples of fish, seaweed, sea bed
and shore sand have regularly been taken and their activity
assessed. This report summarizes the resuits of that pro-
gram and concludes that the maximum permissible dis-
charge rate is not <15,000 ¢/month of total 3 activity. Spe-
cific limitations are necessary for Sr*, Pu, and Ru'®,

Porous Formations and Salt Domes

National Research Council.

Committee on Waste Disposal

457
THE DISPOSAL OF RADIOACTIVE WASTE ON LAND.
Publication No. 519. Sept. 1957. 145p. (NP-8503)

The Committee with the cooperation of the Johns Hopkine
University organized a conference at Princeton in Septem-
ber 1955. After the Princeton Conference, members of the
committee inspected disposal instuilations and made indi-
vidual studies. Two years' consideration of the disposal
problems leads to certain general conclugions. Wastes may
he disposed of safely at many sites in the United States,
but, conversely, there are many large areas in which it is
uniikely that disposal sites can be found, for exampie, the
Atlantic Seaboard. The research to ascertain feasibility of
disposal has for the most part not yet been done. Disposal
in cavities mined in salt beds and salt domes s suggested
as the possibility promising the most practical immediate
solution of the probiem. Disposal could be greatly simpli-
fled f the waste could be converted to a solid form of
relatively insoluble character. In the future the injection of
large volumes of dilute liquid waste into porous rock strata
at depths in excess of 5,000 feet may become feasible but
means of rendering the waste solutions compatible with the
minera! and fluid components of the rock must first be de-
veloped. The main difficulties to the injection method
recognized at present are to prevent clogging of pore space
as the solutions are pumped into the rock and the prediction
or control of the rate and direction of movement.

Oax Ridge National Laboratory

458
DISPOSAL OF NUCLEAR POWER REACTOR WASTES BY
INJECTION INTO DEEP WELLS. Preliminary Report.
D. A, Pecsok. July 1954, 24p. (CF-54-10-64)

Experience in the deep well disposal of various chemical
wastes has demonstrated certain inherent advantages of
thie mode of disposal, namely; the comparative low cost of
installation, maintenance, and operation and the elimination
of the waste {rom surface waters. To enwure the feasibility
of this disposal mehod for a particular waste, experience
in the chen .cal industry has indicated that the geological

area under question must be properly surveyed and fou.d
satisfactory and that the chemical compatibility > the
waste and underground media must be aptly demonstrated.
One of the inherent disadvantage: of the method is the loss
of contact with the waste materiai, and, consequently, the
possibility of contamination of some underground strata of
value to mankind. As to the feasibility of disposing of ru-
clear power reactor wastes into deep wells, geographical
locations must be sought which provide sufficient physical
capacity for containment of the waste and which ensure the
prevention of health hazard resulting from migration of
radioactive materials from the disposal site. Geological
and ground water conditions appear most suitable for such
disposal areas in the central states, bound by the Applachian
Mountains on the east and the great plains region on the
west,

United Kingdom Atomic Energy Authority.
Research Group.

Atomic Energy Research Establishment,

Harwell, Berks, England

459
THE COOLING OF UNDERGROUND FISSION WASTES.
J. K. Perring. Nov. §, 1953, Decl. Jan. 10, 1956. 12p.
(AERE-C/R-1204)

A method suggested for the disposal of waste fission
products involves their adsorption in clay and burial in
deep bore-holes. Approximate calculations are given by
which the temperature of the clay at any time can be found.
The results are so arranged that answers can easily be
obtained for any mixture of the more common fission
products.

Surface

Atomic Energy of Canada Limited.
Chalk River Project,

Chalk River, Ontario

460

THE CHALK RIVER LIQUID DISPOSAL AREA, 1956. 1. L.
Ophel and C. D. Fraser. June 1957. 42p. (CRHP-709)
Five surface pits in the Chalk River liquid disposal area
have been used since December 19052 for the disposal of
wastes containing fission products. The liquid disposal area
is situated on elevated ground with low-lying twampy a2veas
to the east and south. Since November 1955, the surface
water of these swamps has been contaminated by the seepage
of water containing several radioisotopes. Investigations
show that 3 of the 5 disposal pits a: : contributing to this
surface contamination. The streams and a lake receiving
the drainage from these swamps also show low levels of
contamination. Examination of the contaminated area shows
Sr* to be the most important of the radioisotopes present.
The amounts of Sr* present in the stream draining the area
are not sufficient to raise the stream water to the drinking
water tolerance concentration. Present levels of Sr™ in
the plants and animals of the areadonot constitute a hazard
to man, and contamination is entirely confined to the Chalk
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University of California, Livermore.
Radiation Laboratory

46)

COMMENTS ON THE BURIAL OF RADIOACTIVE WASTES
IN SOIL. Roy Overstreet. p.81-5 of A CONFERENCE ON
RADIOACTIVE ISOTOPES IN AGRICULTURE HELD AT
MICHIGAN STATE UNIVERSITY ON JANUARY 12, 13, and
14, 1956. Jan. 1956. 420p. (TID-7512)

This paper delineates the precautions necessary for the
safe disposal of radioactive elements in the soll. Two sets
of recommendations are outlined: one pertaining to rela-
tively short lived isotopes (hall lives of 180 days or less)
and the other dealing with the burial of long-lived isotopes.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

462
NEUTRALIZ ATION OF ACIDIC DISTILLATES WITH LIME -
STONE. H. L. Brandt and R. E. Burns. Dec. 27, 1950.
Changed from OFFICIAL USE ONLY Feb. 20, 1956. 7p.
(AW-19852)

Laboratory investigations are presented for the suitability
of some commercially available limestones for neutraliza-
tion of slightly acidic waste distillates. Observations were
made of flow rates, solution acidities, and temperatures.

463
NATURAL TRITIUM AS A TRACER FOR UNDERGROUND
WATER MOVEMENT — A FEASIBILITY REPORT. H. G.
Rieck. Nov. 2, 1853 13p. (HW-30262)

A study was undertaken to determine the feasibility of
uning tritium pr-sent in contemporary water as a tracer
to establish the extent of ground water penetration by sur-
face-disposed liquid wastes and to determine, if possible,
the rate of underground water movement. Presumably it
may prove possible to determine the “age” of water and
thereby detect contemporary water in the presence of
ground water. Cost, probability of success, preliminary
equipment design, and safety of operation must be con-
sidered. For the purpose of detecting natural tritium in
ground waters, it will be necessary to fabricate an elec-
trolysis apparatus for electrolytic enrichment of the water
sample and to develop equipment and technique for low
background hydrogen counting. The cost of electrolysis and
counting equipment including installation is estimated at
$4500. The operating costs are estimated at $33.00 per
sample, including labor, electrical power and miscel-
laneous cost. The time required for processing is about 8
days per sample. Proposed installation of electrolysis
apparatus would be in 222-U with due consideration to
space and power avallability. Safety restrictions would
possibly require installation of the electrolysis apparatus
external to 222-U. No insurmountable technical obstacle 18
foreseen from this study. It appears that with only modest
outlay of labor and material a valuable contribution can be
made to the solution of the problem of ground water move-
ment.

464
ADSORPTION AND RETENTION OF CESIUM BY SOILS
OF THE HANFORD PROJECT. J. R. McHenry. Mar. 2,
1954, Decl. Jan. 6, 1956. 41p. (HW-31011)

The adsorption of Cs ion from solution by a composite
Hanford soil is & function of Cs ion concentration, pH, time

of contact, total salt content, and the nature and concen-
tration of the complementary ions. Adeorption is linear,
and nearly complete, for increasing concentrations of Cs
until the Cs concentration approaches the saturation ca-
pacity of the soil. The percentage adsorption of Cs from
solution as the concentration approaches the saturation
capacity decreases rapidly. Adsorption from a number of
increments of Cs solution by a given unit of soll is pro-
gressively less, approaching as a limit the soil saturation
capacity. Adsorption at pH 8.0 and higher is relatively un-
changed; below a pH 8.0 uptake by the soll decreases
rapidly with increasing acidity. Increasing concentrations
of complementary ions and total salt provide increasingly
greater competition to the adsorption of Cs. A 40% solution
of NaNO, decreases the Ce uptake by one-half for very low
concentrations of Cs. Equilibrium adsorption is accom-
plished in a matter of minutes for a given set of conditions.
Removal of adsorbed Cs by leaching with a solution is a
function of the nature, concentration, and volume of a given
cation, hydrogen ion being the most effective. However, all
cations employed, if sufficient volume is employed, are
capable of royplacing and removing the adsorbed Cs. Re-
placement is most rapid for solutions of greatest cation
coucentrations and for soils containing the greatest amount
of adsorbed Cs.

465
ADSORPTION AND RETENTION OF “TRONTIUM BY SOILS
OF THE HANFORD PROJECT. J. R. McHenry. Feb. 1,
1955, 36p. (HW-34409)

The adsorption of Sr ion from solution by a composite
Hanford soil was found to be a funciion of the Sr ion con-
centration, pH, time of contact, and the nz*ure and concen-
tration of the complementary ions. Increasing concentra-
tion of a complementary ion generally decreases Sr ad-
sorption. The influence of monovalent ions on Sr adsorption
18 in the order: Cs* > NH = K* >Na* > Li*, where Cs ion
is the most effective in reducing Sr uptake. Increased ad-
sorption is noted in the presence of C,0;" and PO;’. The
presence of NaNO, reduces Sr ion adsorption. H ion is the
most effective in replacing Sr. Other cations which re-
place Sr are in order: La*’ > Ba*! < Ca*' > Mg*' >K* >
Na* > Li*,

446
AN ELECTRICAL TECHNIQUE FOR GROUND WATER
VELOCITY MEASUREMENT. J. R. Raymond. Apr. 11,
1855. Changed from OFFICIAL USE ONLY Aug. 15, 1956,
11p. (HW-36217)

An electrical conductivity technique was developed to
determine the dilution-displacement rate of an electrolyte
in a well from which data the velocity of the water through
the well can be calculated. The electrical current flow be-
tween 2 electrodes in a well drops proportionately with
the dilution and the displacement of the electrolyte by
fresh water entering the well. The dropof electrical current
flow over a period of time was applied to a derived equa-
tion to obtain a value for ground water velocity. The tech-
nique gives results comparable to other methods and some
problems of the standard methods of measuring ground
water velocity are eliminated. However, a correctionfactor
for porosity of the aquifer must be used in the derived
equation. Porosity values are not adequately known in most
cases, therefore the ground water velocity figures are
generally relative rather than absolute.

467
PUREX COOLING WATER DISPOSAL SCOPE STUDY. J.P.
Corley. Sept. 21, 1955. 19p. (HW-38468)
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Results are reported from « survey of various liquid
waste disposal schemes. Recommendations ar; presented
for the dizposal of Purex waste cooling water by discharge
to a natural depressed area. Advantages and disadvantages
of che procedure are discussed.

468
HYDRAULIC CHARACTERISTICS OF HANFORD AQUI-
FERS. Willlam H. Blerschenk. Mar. 3, 1057 38p. (HW-
48916)

Three analytical techniquesa = re applied to data ** n
aquilwr tests at Hanford to determine the hydraulic char-
acteristics of the ground-water reservoirs. These tech-
nigues are the nonequilibrium type-curve method, the
modified nonequilibrium straight-line method, and the
image well technique {>r analyzing an aquifer of Limited
areal extent. The selection of equations and their applica-
tion in the analysis of test data were governed !~ ~gely by
the physical conditions of the aquifers at the test sites
studied. Data are presented graphically

369
EFFECT OF CHEMICALS UPON INFILTRATION OF
WATER INTO SOILS. K. C. Knoll. June 4, 1057 Jp.
(HW-50800)

The possibility of increasing the infiltration of water
into soils by the addition of chemicals was investigated.
Beneficial effects were obtained by adjusting the influent
to a concentration of 1 ppm Separan 2610, 10 ppm Dow
Corning Antifoam A, a common antifoam agent; or 0.1%
by volume of Aerosol O. T., a wetting agent. The infiltra~
tion also was increased {f Krillum was mixed intimately
with the upper layer of 1ilinacolumn before adding water.

470
CHANGES IN THE HANFORD WATER TABLE, 1944-1957.
W. H. Blerschenk and M. W. McConiga. July 9, 1957. 21p.
(HW-51277)

Maps showing generalized contours on the water table o*
Hantord ‘nuicate that throughout most of the area the gen-

=l o vemrent of ground water under natural conditions
is * areas of recha ge in the Rattlesnake Hills north-
east’ o 1 Wnd eastward to the Columbia River Open waste
disposas swamps at the chemical processing plant areas
have received ~ 26.6 billion gallons of process water since
startup through June 1957, and covered disposal cribs and
trenches have received ~2.8 billion gallons of low-level
radioactive wastes. With artificial recharge of waters from
chemical processing plants to underlying aquifers, the
water table has undergone significant changes. Of major
importance is the formation of 2 separate and distinct
ground-water mounds which have raised the water tauie
considerably, increasing and locally reversing the natural
hydraulic gradients. Through the years, the eastern mound
has risen a known maximum of about 25 {t and the western
anound a known maximrm of about 90 ft. The size and
shape of these mounds have fluctuated depending upon the
locations of disposal sites and the rates and total volumes
of waste water disposed. The relative size and shape of
the mounds reflect differences in the hydraulic character-
istics of the receiving aquifers.

an
TLUCTUATIONS OF HANFORD WATER LEVELS.
William H. Bierschenk. Nov. 14, 1957, 33p. (HW-535989)

Long-term hydrographs f water levels in 44 wells at
Hanford sho.v that water-table fluctuations are controlled
primarily by the artificial recharge of aquifers by infil-
trating liquid effluents, although locally some natural
fluctuation is caused by alternate seepage into and from the
Columbia River. In addition, the observed water level in

certain wells may fluctuate due to changes in atmospheric
pressure cr due to earthquake shocks. Between 1944 and
1957 an estimated 4 billion ft* of plant effluents have
saturated ~62 billion ft’ of sediments. The average wetted
porosity of the affected sediments ‘s thus calculated to be
about 8.4% This newly-saturated zone contains essentially
all the infiltrated waste water.
v

DI5#O8AL OF RADIOACTIVE LIQUID WASTES FROM THE
URANIUM RECOVERY PLANT. D. W. Rhodes and J. L.
Nelson. June 3, 1957. 34p. (HW-54721)

A series of laboratory experiments was conducted to est-
mate disposal volumes for Uranium Recovery Plant (URP)
scavenged wastes. The disposal volume was considered to
be the maximn = volume of waste that could be discharged
to a specific d'sposal site such that no radioiso.ope with a
half-life >3 yr reached the ground water in concentrations
>4y of the maximum permissible concenwration for that
radioisotope in drinking water The resuits of laboratory
equilibrium and soil column tests with synthetic and actual
process wastes are presented. Methods used to estimate
disposal volumes from the experimental data are largely
empirical and in many cases were influenced by operational
experiencs# in the past. The data are coasidered applicable
only to the particular soil-waste liquid systei. “tudied in
this investigation.

Mound Laboratory, Miamisburg, Chio

473
FIXATION OF MIXED FISSION PRODUCT ACTIVITY BY
SOILS OF THE SAVANNAH RIVER PROJECT. T.C. Tes-
dahl, C. 8. Lowe, ¥. C. Mead, and E. L. Murphy. Feb. 25,
1952, Decl with deletions Nov. 19, 1953. 18p. (AECD-
3629; MLM-885)

It was found that the rate of downward movement ¢
water through soils is related to the amount and continuity
of noncapillary pores, to the hydration of the pores, and to
the resistance of “ntrapped air. In general, the rate of
movement 18 gre .er in wet soll than in dry soil; the rate
is greater in sandy soil than in clayey soils. The physical
make-up of the soils tested indicate that the rate of down-
ward movement should be siow due to the generally high
clay content (particularly at the surface layers' which
would offset the high water-holding capacity. The decline
in activity removal with inc easing salt content is quite
prominent in all the solls tested. The radiochemical analysis
of the solutions from the batch adsorption study shows Ce
and Sr as not being adsorbed in the presence of 309 salt.
The other isotopes are affected (0 » lesser degree. The
soils tested are good adsorbers of fission-product activity
in the presence of a low salt concentration, but poor ab-
sorbers in high salt concentration.

Oak Ridge National Laboratcry

474
GROUND DISPOSAL OF HIGH LEVE! RADIOACTIVE
WASTES. STATUS REPORT. E. G. Struxness, Roy J.
Morton, Conrad P. Straub, J. W. Thomas, K. E. Cowser,
T. W. Bendixen, B. Xahn, R. M. Richardson, and J. M.
Warde. Jan 1, 1955. Decl. Dec. 26, i956. 27p. (CF-55-
1-188)

Progress i# reported in research aimed at an evaluation
of the suitability of ground disposal of reactor waste
effluents. Data are precented on the effectiveness of sand
for filtering aerosol. at low boil-up velocities; design of an
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asrosol entrainment well, development of a rapid method
of aerosol particle size determinations, modifications of a
cloud chamber for counting sub-micron particles, aerosol
penetration through a lead shot column; the composition of
ORNL waste solutions; the properties of soils in the ORNL
area, the characteristics of ground water flow and move-
ment; the migration of radioactive and chemical con-
stituents of the waste thrrugh the soll, determinations of
the exchange and adsorptive capacity of the soll, the effect
of chemical composition of both soll and waste materials on
retention and fixation, development of proced res for the
Mentification following recovery from soil of radioisotopes
of 8r, Y, Zr, Nb, Cs, and Ru; developmeni of methods for
the determination of radioactive Sr and Ba in natural
waters, sewage, and sludges, the effectiveness of Tennessee
ball clay as liners for waste pits; and the effectiveness of
gels produced by limestone and dolomite in contact with
acid waste solutions as liners for waste pits

475
EVALUATION OF THE WATER-TIGHTNESS OF AN AS-
PHALT, TAMPED-CLAY PIT LINER. K. E Cowser, R. J
Merton, and T. W, Bendixen. Mar. 23,1955 25p. (CF-55-
3-128)

Experimental results are given on the effectiveness of
an asphalt, tamped-clay lned experimental pit for waste
retention. The sprayed asphalt liner improved retentic..
characteristics of the pit by a factor of ~10°. The potential
effectiveness of the field-applied asphait liner for retaining
water was reduced by a factor of ~10°. Non-uniformity of
the asphalt lner thickness and puncturing i the liner with
tamped shale are deemed responsible for the reduction in
its water tightness. The asphait employed is not a suitable
liner materia’ ‘or elevated temperatures, due to its low
softening peint. Creeping of the asphalt at temperatures of
90°F was observed in the laboratory, which could result in
the formation of liner defects

476
HEAT TRANSFER IN WASTE BASINS. §. H. Jury. Aug. 11,
1865 Decl with deletions Mar. .1, 1957 16p. (CF-55-
8-76(Del.))

Estimates are made of the heat transfer in proposed out-
of -door radioactive waste basins. Caiculations are outlined,
and complete numerical results are included in appendices.

477
A CHEMICAL REPROCESSING PLANT FOR A NUCLEAR
POWER ECONOMY. R. A Charpie, J. Halperin, R. J
Klotzbach, J. R. McWherter, F. Nelson, E. L. Nicholson,
C. H. Odom, R. W Stoughton, E. P, Wigner, and H. R,
Zeluun. Feb. 5, 1954 Decl. with deletions Feb. 25 1857
185p. Project Hope. (ORNL-1638(Del.))

A new concept of waste storage is given on pages 66-7§,
The system envolves a large open pit, lined with an im-
permeable material, and filled with sand or stone in which
the waste solution is allowed to boll to dryness by use of
the decay heat. The amount of liquid 18 controlled by addi-
tion o! water 8o that the last increment of liquid boils away
when the heat losses to the ground equal the heat evolved.
Sciematic drawings and tables describe the system in de-
tail. A comparison of other systems now in use is also
included. Cost estimates are given

478
RADIOACTIVE V. ASTE DISPOSAL REPORT ON SEEPAGE
PIT LIQUID WASTE —SHALE COLUMN EXPERIMENT.
William J. Lacy. Nov. 12, 1957, 22p. (ORNL-2415)
Seepage pits excavated from Conasauga shale have been
used at CANL for over 5 yr as a method for disposing of
large volumrs of intermediate level radioactive liquid

waste. Results are reported from a study of the adsorption
capacity of the shale From the results of laboratory studies,
an attempt was made to predict when the breakthrough of
large quantities of radionuclides may occur, the order of
occurrence foi radionuclides pres nt, and when the leaching
action of raid and ground water muy be expected to remove
dangerous quantities of radioactivity from the saturated
shale in the event the pits are abandoned as disposai anits.

Recovery of Materials
Fission Products

Atomic Energy of Canada Limited.

Chalk River Project, Chalk River,Ontario

479
THE ACETIC ANHYDRIDE METHOD FOR THE REMOVAL
OF AMMONIUM NITRATE AND THE CONCENTRATION
OF FISSION PRODUCTS FROM THE WASTE SOLUTIONS
OF THE PLUTONIUM PLANT. J. G. MacHutchin. July 16,
1947. Decl. Oct. 10, 1957. 20p. (CRC-335)

The waste solutions from the Pu extraction plant will be
saturated with NH,NO; and will be intensely radioactive.
A method for the concentration of these fission product
solutions has been developed which involves the destruction
of the NHNO, with acetic anhydride. The process has been
tested on laboratory scale and works satisfactorily A flow
shaet |8 appended

Brookhaven National Laboratory,

Upton, New York

480
USE OF KILOCURIE RADIATION SOURCES Bernard
Manowit~, July 10, 1851, 7p. (AECU-1587)

Studies are now being made on possible applications of
radioactive waste materials from reactors to determine
whether their processing is justifiea. Brookhaven is pro-
ducing 1000 to 2000 curie sources tc simulate radiations
from these wastes. The sources are Co" and Ta'¥. They
will be used in research and will be made available to
industr~ for testing.

General Electric Company.
Hanford Atomic Products Operation,

Richland, Washington

48
A RADIOCHEMICAL SEPARATION FOR COBALT-60 In
AQUEOUS WASTE SOLUTIONS. R. A Schneider. Jan. 1,
1957, 26p (HW-47806)

Several methods of chemically separating Co* from
agueous waste solutions and interfering nuclides were in-
vestigated. In the most suitable method, Co* is carried
from solution as a mixture of inso’uble cobaltous and fer-
rous cobalticyanides after the cobaltic amine complexes
have been destroyed by reduction and acid deamr.oniation.
Remova! from solution is ~ 99 8% complete. An average
radiochemical yield of 98.1% is obtained for the complete
separation procedure. The procedure involves no precise
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tachniques or exacting moasurements, and has been adopted
for routine use

482
FISSION PRODUCT RECOVERY FROM CHEMICAL PROC-~
ESSING PL*NT WASTE SOLUTIONS. G. B. Barton, J. L.
k. orth, E. D. McClanahan, Jr., R. L. Moore, and H. H.
Van Juyl. Feb. 26, 1957. Decl. July 25, 1967, 26p.
(HW-48778-RD)

A process '~ described for the recovery of potentially
valuable long iived flssion product activities from the first
cycle acidic waste solutions which result from the solvent
extraction processiug of nuclear reactor fuel elements.
The metal ferricyanides and ferrocyanides were extensively
investigated as scavenging agents for Ce'", and the effects
of process variables are reported. Cesium zinc ferrocya-
nide (CsyZnFe(CN),) was found to be the most effective and
is used for purposes of concentration and isolation. Subse-
quent chemical processing results in either a mixed chlo-
ride (2C8C1 - ZnCly - '/; Pe0y) or pure CsCl product suitable
for use in high Itensity radiation sources. Ce'™,  rare
earth, and Sr’ ‘tivities are recovered by a series of
process steps which depend on coprecipitation on Fe(OI'
and on the solubility hehavior of the rare earth oxalates, of
Ce{10y),, and of SrCO,.

Knolls Atomic Power Laboratory,

Schonectady, New York

483
AN INVESTIGATION OF THE KMnO,-MnO, HEAD-END
PROCEDURE FOR THE REMOVAL OF RUTHENIUM AND
NIOBIUM - ZIRCONIUM. 1. A PILOT-STALE STUDY OF
THE PROCEDURE WITH NATURAL URANIUM. J. K.
Davidson, J. H. Holmes, and J. F. LaBonte. Aug. 22, 1952.
Secl. with deletions Mar. 8, 1957, 30p. (KAPL-T95(Del.))

A program for investigation of the variables in the Purex
head-end treatment, directed toward possible s.mplification
of the present procedure has been started. The results of
the first part of the program, a pilot-scale study with
natural " are: (1) KMnO, is stable during the standard
simmer procadure in acid-deficient natural U solutions
compared to 409 decomposition in acid solution. (2) Acid-
deficient strikes resulted in poor cenirifugation character-
\stics in contrast to good characteristics obtained with
acid strikes. Acidifying the solution after an acid-deficient
strike did not improve the centrifugation propertes. (3) The
centrifuging characteristics of the feed are independent of
the mechanism by which the cake is formed. Manganous,
H,0y, and chromic strikes all centrifuged in the same way.
and (4) The centrifuging characteristics and cake volume of
large-scale, high-activity-level operations should be pre-
dictable with reasonable accuracy from the results of large-
scale cold studies.

Oak Ridge Gaseous Diffusion Plant

434
SEPARATION OF CESIUM FROM SODIUM BY MEANS OF
FULLERS EARTH. H. L. Bench and H. B. Welsblatt.
July 15, 1949, Decl. May 25, 1956, 14p. (KE-443)

The adsorptive capacity of Fullers earth for Cs in solu-
tions containing high concentrations of Na salts was found
to be >0.04 g of CsCl/g of earth. The optimum removal of
Cs from these solutions was found to occur atapHof 11.
A feasible process for the decontamination of these solu-
tons from Cs'’' was developed using Fullers earth.

ass

REMOVAL OF ®LTHENIUM FROM WASTE. G. A. Eaton,
J. J. Pinley, H. G. Hunter, . Mills, and R. W, Vogel.
Feb. 22, 1950. Decl. Jan. 8, 1956. 18p. (K-570)

Several insoluble compounds have been investigated as
scavengers for removing radioactive Ru (rom solution.
None were adequate from the standpoint of decontamination.
The removal of Ru from solution by distillation of the te~
troxide is much more promising. Although optimuwe com-
dittons for this operation have not been established, 85 to
999, removal of Ru was effected by using strong oxidants
such as Cl, O, KMnO,, and NaBiO,. Chlorine was most
effective in alkaline solution, ozone in the pH range of
about 3 to 10, and permanganate and bismuthate at still
lower pH values. The distillation of RuO, can be used as a
method to separate Ru from other fission-product radio-
isotopes which exist in aged metal waste.

486
SEPARATION OF RUTHENi.UM FROM URANIUM HEXA-
FLUORIDE. R. A. Gustisen, S. 8. Kiralis, T. 8. McMillan,
and H. A. Bernhardt. Apr. 26, 1950. Decl. Jax. 6, 1956,
33p. (K-588)

In the UAP process for recovery of U from Hanford
waste, Ru'™ {8 an undesirable radioactive contaminant in the
phoephate , recipitate. Ru forms a very reactive volatile
fluoride which is carried along with the UF, when UOyNH PO,
{s fluorinated. It was found that passing the UF, through a
distillation column effectively reduces the Ru activity in
UF; to an acceptable level. It was shown that the decon-
taminating effect of the distillation operation wasJue largely
to the scrubbing of ascending gases by refluxing liquid UF,.
To a lesser extent, absorption of Ru on the column packing
and the distillation action contributed to the decontamination.

Oak Ridge National Laboratory

487
THE RECOVERY OF Cs''" FROM ORNL RADIOCHEMICAL

WASTE. A.T.G
ORNL-T742)

A process has been demonstrated on a 1-liter scale for
the recovery of Ce'" from alkaline radiochemical wastes.
The process involves co-crystallization, ot carrying, of
Cs on potassium alum at a pH of 4.5. Yields of 95 to 100%
have been obtained. It is recommended that the process be
developed further as an initial step in the production of
carrier-free tracer or as a method for removing Cs from
waste solutions before storage.

488
THE PREPARATION OF Ru-108 TRACER FROM WASTE
METAL EOLUTION. A. T. Gresky. July 22, 1949, Decl.
Jan. 8, 1956. 14p. (ORNL-27TS)

A process is presented for the “ecovery of 290 day Ru'"
from waste metal solutions. This process is based on the
carr,ing of Ru on Fe(OH), and subsequent distillation from
KMnO, - H,80,.

489
THE REMOVAL OF PISSION PRODUCTS FROM AN ACID
ALUMINUM NITRATE SOLUTION BY CO-PRECIPITATION
METHODS. Herman L. Krieger, Bernd Kahn, and Conrad
P. Straub., Oect. 20, 1955. 19p. (ORNL.-~1968)

The removal of the major long-lived {ission products by
co-precipitation from an acid Al(NO,), solution has been
studied. Of the methods investigated the most efficient and
economical ireatment was found to be the co-precipitation
of Ru and Cs with Cu,Fe(CN),-xH,0; of Sr with BaSO,; of
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Zr and Nb with ZrOy(PO,),; and of the rare earths and Y
with Cey(C0p)y  PH,O. Approximately 95% of the added
tracers and carriers were removed from solution in a
precipitate of about 50 g/l at a cost of $0.015/1.

490
REMOVAL OF FISSION PRODUCT. FROM REACTOR
WASTES: LABORATORY STUDIES OF LIQUID-LIQUID
EXTRACTION FROM AN ACID ALUMINUM NITRATE
SOLUTION. Herman L. Krieger, Bernd Kahn, and Conrad
P. Straub. May 24, 1057. 36p. (ORNL-2297)

Liquid-lquid extraction of the major long-lived fission
products was evaluated as a method for decontaminating
an acid AI(NOy), waste. Tributyl phosphate, di-2-ethylhexyl
phosphoric acid, tridecyl phosphine oxide, tri-n-octyl amine
and thenoyl trifiuoroacetone wer: found to be effective in
extracting one or more of the Ce, Y, Zr, Nb, and Ru tracers
used ir this study. After converting Ru and Nb to an ex-
tractable form, >99% of the tracers was extracted into u~-
diluted tributyl phosphate. Cs was not extracted, and 5.
very slightly extracted. The extracted radionuclides were
stripped from tributyl phosphate with water, dilute HF and
HNO,, permitting reuse of the organic phase.

United Kingdom Atomic Energy / uthority.
Research Group.
Atomic Energy Research Establishment,

Harwell, Berks, England

49
THE EXTRACTION, PURIFICATION AND INDUSTRIAL
USES OF KRYP(ON-85. E.J. Wilson, C. Evans, J. Chad-
wick, J. Eakins, and K. J. Taylor. Apr. 25, 1855. Decl.
Jan. 9, 1857. 18p. (AERE-1/R-1653)

A method of purification, extraction and measurement of
Kr* on a curie scale is described. Potential iadustrial uses

of the isotope are also discussed.

Vitro Laboratories,
West Orange, New Jersey

492
HOMOGENEOUS REACTOR FUEL REPROCESSING BY

CaF, ADSORPTION OF RARE EARTHS. Jcb 1087. Dec. 31,
1954. Decl. Mar. 22, 1957. 30p. (KLX-1738)

It was found that contacting simulated spent reactor fuels
with a packed bed containing CaF, would selectively remove
mixed rare earths added to the feed solutions in amounts
which corresponded to their expected coucentration under
reactor conditious. Optimum operating temperatures appear
to be 100°C or slightly less. At temperatures over 100 C,
more {luoride is dissolved than is necessary for rare earth
deposition. Temperatures <100°C are accompanied by
relatively slow adsorptior rates and would be difficult to
maintain, practically, because of the heat of fission product
decay, both in solution and in the solids deposited on the
adsorber bed. Effluent rom a CaF, column operating at
100°C would contain about 0.4 g each of dissolved Ca** and
F~ liter. Because of the scaling and corrosive effects re-
spectively of these ions, post-treatment of the effluent is
required to reduce their concentration in the reprocessed
fuel. Three alternative schemes for accomplishing this
removal were developed and are listed.

- ST Ty =y

Uranium
Atomic Energy of Canada Limited.

Chalk River Project,
Chalk River, Ontario

493
SURVEY OF METHODS OF CONCENTRATION OF FIS-
SION PRODUCT LIQUORS FROM PLUTONIUM CHEMI-
CAL EXTRACTION PLANTS. E. E. Winter. Feb. 28,
1950. Decl. Mar. 23, 1956. 4l1p. (CRCE-442)

This report discusses the treatment of active efflr :nts
which result from triglycol dichloride (Trigly) pr ess
and considers other chemical extraction processes i ~m
the point of view of effluent handling. The process reco n-
mended is a solvent extraction of U by a countercur.ent
batch process followed by NH,NO, destruction by the ths rmal
decomposition process.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

494
THE EXTRACTION OF URANIUM IN THE TRIBUTYL
PHOSPHATE METAL RECOVERY PROCESS. Robert Lee
Moore. Sept. 1, 1948. Decl. Feb. 20, 1957. 18p. (HW-
15230)

Several solvents were investigated as diluents for tributyl
phosphate. A correlation was found between the polarizability
or dipole moment of the diluent and the extraction coefficient,
E}, of U into the mixture, those diluents with lowest dipole
moments giving the greatest extraction. Solvents such as
CCL (heavier than water) and kerosene (lighter than water)
appeared most attractive on the basis of high extraction
coefficients and low inflammability (high flash point) of
the resultant mixture. Extraction studies were made or, a
feed prepared from Hanford current metal waste (CMW)
acidified to 5M HNO,. 99.9% U recovery was indicated in
<4 counter current extraction stages with either 20% TBP -
CCl or 20% TBP-hexane. The extraction of U and HNO,
into 20% TBP - CCl, from aqueous UHN, HNO, solutions was
studied. The results indicated that the mechanism of U
extraction is one of simple complex formation. The extrac-
tion of HNO, involves the formation of a weak complex con-
taining cne molecule of HNO, and one molecule of TBP.
The equilibrium constant for this reaction is 0.177. HNO, is
displaced from the organic phase by U due to the more
stable complex formed by the latter with TBP.

495
SOLUBILITY RELATIONSHIPS OF ACIDIFIED STORED
METAL WASTES. M. H. Curtis. Mar. 24, 1850, Decl.
Feb. 20, 1957. 16p. (HW-17226)

The preparation of feed (RAF) solution for the TBP
solvent-extraction process from aged neutralized metal
waste relies upon acid dissolution of the solid phases
(Na uranyl carbonates and Na uranyl phosphates) which are
present in the storage tanks. Througa experimental in-
vestigation it has been found possible todefine the solubility
relationships of the 2 solid phases (uranyl hydrogen phos-
phate and NaNO,) which occur in the acidified system as
a function of the acidity in a system containing the com-
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ponents (UO™, Na*!, H*', PO, SO;?, and NO;S! lons) of the
feed solution formed in the manner indicated. The range
of the acid concentrations studied is believed to embrace
all those of interest in the preparation of the feed stream
(RAF) and those of the aqueous phase at any point within
the extractant (RA) column or its effluent aqueous (RAW)
stream.

496
EQUILIBRIA OF URANIUM AND NITRIC ACID BETWEEN
WASTE METAL SOLUTIONS AND TRIBUTYL PHOSPHATE
IN HYDROCARBON DILUENTS. Fred Clagett. March 24,
1950. Decl. Feb. 20, 1957. 52p. (HW-17339)

The equilibrium points were determined by single batch
contacts of a TBP-solvent solution with an aqueous phase
containing varying concentrations of PO;?, SO;!, NOJ',
Na'' Fe(NH,80,),, HNO,, and UNH. Equilibrium con-
centrations were then obtained by analys2s of the equili-
brated phases. The values for U in the 0.0005M range
were poor due to great difficulty experienced in obtaining
accurate U analyses at low concentrations in the presence
of large quantities of interfering ions. U distribution
ratios, E}, and extraction equilibrium constants, K, were
calculated for all points. Plots illustrate the effecta of
variations in concentrations of POJ?, SO;?, and HNO, on
U and HNO, distribution. Since the U squilibrium constant,
K for the proposed extraction mechanism, was found to
vary with U concentration, other factors being held in-
variant, a study was carried out to determine the effect
quantitatively. A few points were determined indicating the
variation of U and HNO, distribution with TBP concentra~
tion. Little effect on U distribution was shown by ihe
different hydrocarbon diluents or by the Fe(NH,S0,), at
the concentrations studied.

497
SLUDGE ACIDIFICATION. Progress Report. M. K.
Harmon. June 23, 1950. Decl. Feb. 19, 1957. 12p. (HW-
18149)

Problems of sludge-supernate acidification applicable to
the TBP Process were surveyed and available information
was summarized. Data are tabulated from a study on the
acidification of a synthetic incubated metal waste, free of
product and fission products. The physical properties of the
slurry before and after acidification, and the effects of heat
evolved during acidification, and rate of slurry addition
were studied.

498
pH MONITORING OF METAL RECOVERY NEUTRALIZED
WASTE. C. E. Michelson. Sept. 24, 1954. Decl. Feb. 27,
1957. 23p. (HW-33148)

In order to ensure adequate control of pH in the con-
tinuous neutralization of Metal Recovery Process wastes, a
continuous recording pH meter has been successfully ap-
plied. The mechanical difficulties of a pH sensing system
working in a relatively inaccessible location with a con-
tinuously operated jet samplier have been overcome using
a replaceable unit with provisions for standardizing the
pH meter and automatically acid flushing the cell and
sampler. A unique feature of the unit is that the acid
flush which is introduced at regular intervals provides,
by means of the pH meter response, a positive indication
on the recorder chart that both the sampler and the pH
meter are functioning properly. The close pH control made
possible by this installation has been shown to be adequate
for the successful scavenging of radiocesium from process
wastes and has ailso reduced the frequency of over-
neutralization of the waste.

(3]

Oak Ridge Gaseous Diffusion Plant

499
RECOVERY OF URANIUM FROM HANFORD WASTE BY
PRECIPITATION AS URANIUM TETRAFLJORIDE AND
SUBSEQUENT FLUORINATION. H. A. Bernhardt, S. Bern-
stein, and F. D. Rosen. June 10, 1949. Decl. Dec. 27,
1965. 16p (K-416; KLO-107)

U may be recovered from Hanford waste by precipitation
as UF, and subse-ent fluorination to UF,. This treatment
has been used t~ un separation of all the fission prod-
ucts, except Ru'“, from the U. Activity due to the Ru
wa" reduced to a value of 1 mc/kg of U.

500
HIG{ TEMPERATURE HYDROGENATION-HYDROFLUO-
RINATION OF URANYL™® AMMONIUM PHOSPHATE TO
URANIUM TETRAFLUORIDE. H. A Bernhardt,
W. Davis, Jr., J. R. Flanary, andR.J. Heus. July 15, 1946,
Decl. Jan. 6, 1956. 26p. (K-425)

Recovery of U from waste solutions by precipitation as
UO;NH,PO; and conversion of the latter to UF, has ne-
cessitated further study of the conversion reaction. UF,
was formed by the reaction of UO,NH,PO, with a mixture
of H and HF in the temperature range 500 to 700°C. At
500°C the conversion to UF, is slow and incomplete; at
700°C conversion is nearly complete within 1 hr for samples
of 4 to 5 g. Within the fairly large experimental errors,
the reduction reaction follows a first order rate law with
an apparent activation energy of about 18 kcal/mole.

501
SEPARATION OF COPPER, IKON, NICKEL AND URANYL
IONS BY ION EXCHANGE COLUMNS. H. L. Bench, R. H.
Capps, M. R. Skidmore, H. B. Weisblatt, and R. H. Winget.
July 20,1949. Decl.Dec.27,1955. 32p. (K-447; KLO-127)

The feasibility of recovering U from plant waste solu-
tions containing large amounts of Fe, Cu, and Ni by sepa-
ration on an ion exchange resin column (Dowex 50) was
investizated. The characteristics of these ions with various
elutriasts were studied on smalli columns. It was found
possible to separate Cu and Nifrom U adsorbed on a column
using 5% ammonium citrate as an elutriaat at pH 7, fol-
lowed by the same elutriant at pH 3. Of the total U in the
mixture, 83% was recovered in 160 ml of eluate. 6% was
recovered free of contamination in 70 ml, 0% being con-
centrated in a 20 mi fraction of eluate.

502
LABORATORY DEVELOPMENT OF THE UAP PROCESS.
J. C. Barton andR. H. Rainey. Aug.4,1950. Decl. Dec. 217,
1955. 79p. (K-621)

The laboratory research and development of a process
{or the recovery of U from aged Hanford metal waste oy
precipitation as uranyl ammonium phosphate [UAP) is
described.

Oak Ridge National Laboratory

503
RECOVERY OF 7500 AREA SALVAGE MATERIAL.
S. Mann, J. E. Bigelow. Sept. 24, 1953, Decl. Feb. 13,
1957. 18p. (C¥-53-9-188)

Salvage mater:al from the 7500 Area, consisting mostly
of ground-up concrete and other waste in HNO; was proc-
essed for recovery of its U content. The U™ content was
originally estimated at 825.8g, with an estimated isotopic
purity of 92%. Of the total U actually present in pilot plant
feed (1098.3g) 97 9% was recovered, 1.16% was lost to
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samples and low activity waste streams, and 0.91% was lost
to waste due to equipment failure. Processing rate was
limited by the low fisoding rate of this material, at times
as low as 24 gal/nr/ft' for some batches of feed. Column
on stream tme efficiency was 87%. The material was
processed by solvent extraction using 5% tributyl phosphate
(TBP) in Amsco diluent. The chemical flowsheet prescribed
by the Chemical Development Section was based principally
on & previous similar operation. In the present case, the U
product was collected by fon exchange on 2 resin columns.
Elution of the resin columns provided the final recovery
figures: 1074.07g of total U, including 945.66g of U™
according to the average isotopic purity of 88.04% de-

Tmined by mass spectrograph analysis. Analysis of ad-
Justed pilot plant feed indicated 1322.2g of total U; sub-
tracting known operating losses and recycle material, the
total U produced should be 1074 .2g, which is in good agree-
ment with the actual amount obtained from the resin columns.

504
URANIUM RECOVERY FROM METAL WASTES. p.130-
134 of CHEMICAL SEPARATIONS PROCESSES. PART 1.
CHAPTERS 1-11. Sigired Peterson, comp. and ed. Dec
1053. Decl. with deletions Mar. 20, 1957. 137p. (CF-
53-12-150(pt.1)(Del.2))

The uranyl ammonium phosphate (UAP) and the tributyl
phosphate (TBP) processes for the recovery of U™ from
metal waste solutions are described in detail. The process
for the recovery of Pu from old BiPO, waste by the modi-
fied Purex process is also given.

505
PILOT PLANT DESIGN REPORT; TEP PROCESS. R. P.
Milford. Jan. 27, 1950. Decl. Mar.1,1957. 39p. (ORNL-
543)

A set of stainless steel columns and accompanying proc-
e8s equipment, including a product evaporator were¢ installed
to demonstrate the TBP process for recovering U metal
waste, Tributyl phosphate, diluted with Varsol, is used as
an extractant in one cycle of continuous liquid-liquid
counter-current extraction scrubbing and stripping. Flow-
sheets, and assembly of columns are included.

Vitro Corporation of America, New York

506
LIQUID WASTE TREATMENT (23C). Summation Report
fo= the Period February 1950 through April 1951. Job 23,
mov, 21, 1951, Decl. Feb. 28, 1857. 14p. (KLX-1220)

On the basis of results given, it appears that U can be
removed economically from MCW main sewer liquor, using
Dowex-2 resin. It is possible to recover U from MCW C-3
discard liquor by adsorption on aminized cotton and from
MCW acid raffinate and MCW acid sewer liquor by adsorp-
tion on phosphorylated cotton cloth. The recovery of U
from Peterson discard liquor by ion exchange appears im-
practical because of formation of precipitates within the
column. It does not appear economically feasible to re-
cover U from sump recovery liquor. Two composites
representing the proposed “new refinery”’ waste streams
were investigated. With one composite, representing a
plant operating with C-3 process and no acid sewer, ad-
sorption by ion exchange is questionable, since a precipitate
which forms slowly on mixing the components would prob-
ably interfere with column operation. With the other compos-
ite, representing the combined sewers from a plant using
the “Slurex” process, the volume of waste treated/ft’ of
resin and the column loading are low, which would make
the cost/lb of UyOy recovered unduly high. From the health

70

physics point of view, adequate decontamination of the
liquor is obtained and for this reason speration of the proc-
e85 may be warranted.

Other

Argonne National Laboratory,
Lemont, Illinois

507
RECOVERY OF NEPTUNIUM-237 FROM SPECIAL HAN-
FORD WASTES. H. B. Evans, W. B. Seefeldt and H. H.
Hyman. Mar. 27, 1850. Decl. Feb. 27,1957. 26p. (ANL-
4442

A method is presented for the recovery of Np**' from
special Hanford Pu waste solutions by a batch solvent ex-
traction process. This procedure which is moderately
successful utilizes the behavior of Np™* to form highly
solvent-soluble nitrate complexes in the presence of cer-
tain organic amines or quaternary salts under conditions
where Pu'’ can be stabilized. A discussion of the feasivility
of continuous countercurrent extraction for the separation
of Np from Pu is given.

General Electric Company.

Hanford Atomic Products Operation,
Richland, Washington

508
CHLORIDE REMOVAL FROM METAL WASTE SOLUTIONS.
L. H. Clark. Oct. 10, 1950. Decl. Feb. 16, 1857. 13p.
(HW-19105)

Chloride ion in the RAW waste stream from the TBP
metal recovery process would excessively corrode the
stainiess steel in a HNO, recovery step. The conditions
under which peroxysulfate (K,8,0,) will oxidize quanti-
tatively the CI™ to Cl,, which may be removed by air
sparging, are presented in detail. A preliminary survey of
other oxidants was made. The results of this survey are
tabulated, as are the per cent decomposition of $,0;7 by
synthetic RAW, and formation of ClO, and ClO; during
CI1™ removal.

Knolls Atomic Power Laboratory,

Schenectady, New York

509
RECOVERY OF ALUMINUM NITRATE FRCM REDOX
AQUEOUS WASTE STREAMS. J. A Syres, G. E.
McCullough, W. F. McKeehan, and R. H. Simon. July 20,
1948. Decl. with deletions Feb. 28, 1957. 24p. (KAPL-
213(Del.))

The precipitation of AI(NO,), from Redox waste streams
with HNO, was studied. Experiments in small scale glass
apparatus and in a stainless steel pilot plant show that
precipitation with 80 to 85% HNO, has several advantages,
but the use of constant boiling HNO, (68 to 70%) is more
attractive.

Gak Ridge Gaseous Diffusion Plant

510
PYROHYDROLYSIS OF PRECIPITATES DERIVED FROM
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MOCK HL-45. H. A. Bernhardt, W. Davis, Jr., and M. R.
Skidmore. Oct. 27, 19048, Decl. Feb. 8, 1956. 10p.
(K-202; KLO-42)

Pyrohydrolysis as a method of removing phosphate from
mock HL-4%5 material was tried on the following solids:
(1) NaOH precipitate of dissolved mock HL-45 (UAP waste);
(2) NH,OH precipitate of dissolved mock HL-45; (3) filtered
mock HL-45; (4) UO,HPO,. In the case of the filtered mock
HL-45, 53% phosphate removal has been accomplished, but
only after prolonged reaction at 1275°C. The extent of re-
moval of phosphate from the other solids is negligible, even
at this temperature. As a plant method of removing phosphate
from the 4 solide tested, pyrohydrolysis is of little value,

n
HYDROGENATION OF PRECIPITATES DERIVED FROM

SYNTHETIC HANFORD WASTE. H. A Bernhardt,
W. Davis, Jr., and R. J. Heus. Apr.11,1949. Decl. Jan. 8,
1956. 13p. (K-383)

The removal of P from certain solids derived from Han-
ford waste would yield residues contaminated only by very
small amounts of elements that form volatile fluorides.
Therefore, dry fluorination might be used to recover U as
relatively pure UF,. High-temperature (800 to 1000°C)
hydrogenation was tried as a method of phosphate removal
from three solids derived {from synthetic Hanford waste “ad
also from uranyl monohydrogen phosphate. Extensive re-
moval of P was achieved at 1000°C, butonly after relativelr
long exposures (10 hr) of small samples (5 to 10 g). It is
concluded that the high-temperature hydrogenation of solide
derived from Hanford waste would be an inefficient and ex-
pensive method for removing P from such solids.

Ocak Ridge National Laboratory

512
THOREX SOLVENT RECOVERY: DEVELOPMENT OF

CALCIUM HYDROXIDE SLURRY PROCESS. P. A. Haas
and A. Carleton Jealous. Feb. 16, 1855. Decl. Mar. 2,
1957. 30p. (ORNL-1784)

Ca(OH); slurries, ~360 g of Ca(OH),/liter of water,
effectively removed impurities {from Thorexprocess solvent
(42% tributyl phoephate in Amsco 123-15) which had been
used in non-radioactive pulse column studies, so that it
could be revsed in extraction columns. Contact between
solvent and slurry was made in mixer settlers. The volume
of waste from this recovery process was 1% or less of the
volume of solvent treated. An equipment diagram and a
flowsheet are given.

Vitro Corporation of America, New York

513
RECOVERY OF RADIUM FROM K-65 RESIDUE (23-E).

Summation Report for period March 1950 through Sep-
tember 1950; May 1951 through November 1951. Job 23.
Feb. 12, 1952. Decl. with deletions Nov. 15, 1955. 46p.
(AECD-4028)

Methods for recovering Ra from K-85 residue have been
investigated. A process using Versene was developed ind
demonstrated on a laboratory scale. In this proceus K-685
residue is leached with Versene solution and Ra s adsorbed
from the leach liquors and purified by the use of cation

exchange resin.

514
THE FEASIBILITY OF CONTINUOUS CHELATION. H. H.

Willis, Apr. 20, 1949. Decl. Mar. 28, 1957, 52p. (KLX-44)

Recovery of Pu from BiPO, waste solutions by continuous
chelation appears feasible with either of the 3 feed solu-
tions: (a) solutions of Na diuranate ppt., (b) the IAW stream
of the Redox process with a Pu reducing agent present, and,
(c) IAW solution with AI(NOy), removed.

515
PROJECT SUMMARY D,0 RECOVERY (57-B). Period
[Covered]: April 1,1952-January31,1983. Job57. Apr.1,
1953. Decl. Feb. 26, 1957. 68p. (KLX-16811)

Several proposed alternate metlods for recovery of
D,0 from a U0,80, homogeneous reactor fuel solution. have
been 'nvestigated and compared economically for normal
to slightly enriched U (1% U**). Of the alternate methods,
all of which were tested on a laboratory scale, the most
efficient and economically attractive consists of evaporating
and drying UO,SO, solution in pans to afinal temperature of
500°C. Less attractive alternates were drum drying, ion
exchange demineralization, and evaporation over a high
boiling immiscible liquid.

Physical
Characteristics

Brookhaven National Laboratory,

Upton, New York

516
STUDIES OF CHAFACTERISTICS OF SAVANNAH RIVER
WASTES. Final Report. B. Manowitz, C. W. Plerce, and
S. Zwickler. Apr. 1957. 31p. (BNL-446)

Pilot plant and laboratory studies have been made at
BNL in support of the Savannah River program of storage
and concentration of wastes. A pilot plant test tower was
constructed as a representative section of a Savannah River
waste tank. Purex-type wastes with varying settling char-
acteristics were cooled, concentrated, and stored under
conditions simulating proposed operation of the regular
tank farm. Vertical temperature distribution, decontamina-
ton factors, over-all heat tx ansfer coefficients, and foaming
characteristics were observed. Operating procedures were
studied to determine means for slurrying and transferring
settled wastes. A procedure was also developed for meas-
uring sludge heights in tanks. Observations were made in
the laboratory of the settling characteristics of waste stream
sludges. Corrosion of 1020 mild steel by the various
waste streams was investigated. Attempts were also made
to create steam surges in typical Savannah River and Han-
ford wastes due to fission product heat genmeration. The
{caming and scaling characteristics of low level wastes
were followed for evaluation of waste concentration criteria.
The radiation stability of the gluconic acid complexed
scavenger cake was examined. Finally, the use of the IAW
stream in the dissolver =olution was investigated.

General Electric Company.
Hanford Atomic Products Operation,

Richland, Washington

57
APPARENT VISCOSITY OF SIMULATED UNDERGROUND

METAL WASTE SLURRIES. A. W. Allen. June 20, 1950.
Decl. Dec. 8, 1955. 19p. (HW-17775)
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Apparent viscosity data of sufficient accuracy for pipe
line design were obtained for fission product and Pu
free slurries, consisting of simulated BIPO, Process
wastes, in 0.5 and 1 in. ips iron pipes 21 ft long. Slurries
having supernate,/settled sludge volume ratios from 0.44
to 5.85 were used. Apparent viscosities of the slurries
ranged from 1.72 centipoises at 3.79 ft/sec velocity and
4.15 supernate/sludge volume ratio in 1 in. ips iron pipe
to 645 centipoises at 3.39 fti/sec velocity and 1.17
Supernate/sludge volume ratio in 0.5 in. ips iron pipe.
The apparent viscosities of the slurries approach that of
the supernate with velocities above 3.5 ft/sec in 1 in.
ips pipe and 7 ft/sec in 0.5 iu. ips pipe. The apparent
viscosity of the slurries increases with decrease of ve-
locity below 3.5 ft/sec in 1 in. ips pipe and 7 ft/sec in
0.5 in. ips pipe. The sludge consisted of two distinct types
of solids, one finely divided and slow settling, and the
other of large chunks somewhat crystalline in nature and
difficult 1o break up and disperse by agitation.

518
REFRACTIVE INDEX MEASUREMENTS. L. L. Burger.
May 17, 1850. Changed from OFFICIAL USE ONLY July 6,
1956, 4p. (HW-17822)

Current physical studies of Redox solutions and current
metal waste solutions have included a number of re-
fractometric Investigations. Aside from informaticn perti-
nent to the structural nature of solutions these data have
revealed that the refractions of a number of constituents
in process streams are sufficiently different from those of
the solvents that analyticai application is possible. The
purpose of this note is to summarize some of these data
and to point out a few limitations of the method. Refrac-
tometric methods for analysis and coatrol in organic
chem:istry are well known. Lack of extensive use in analysis
of inorganic solutions has resulted probably from the lack
of specificity for individual iors and to the fact taat other
methods were available.

519
PROPERTIES OF NEUTRALIZED AND CONCENTRATED
AQUEOUS WASTE — LOW ACID FLOWSHEETS TBP-HW-
NO. 4 ANDNO. 5. M. H. Curtis. M. K. Harmon, and V. R,
Cooper. July 18, 1950. Decl. Apr. 4, 1957. 13p. (HW-
18404 (Rev )

In order to determine the maximum reduction in waste
volumes that may be realized after neutralization of RAW,
an experimental determination of freezing point versus
degree of concentration is required. The ability of the plant
to handle and transfer the wastee of the desired degree of
concentration requires information on such physical prop-
erties as pH, density, viscosity, and heat capacity.

520
APPARENT VISCOSITY OF NEUTRALIZED AND “TON-
CENTRATED RAW SLURRY-TBP HW-NO. 4 FLOW-
SHEET. A. W. Alien, Aug. 15, 1950. Decl. Dec. 3, 1955
13p. (HW-18476)

Viscosity data for flow in 1-in. iron pipe were obtained
for a fission-product and Pu-free slurry, consisting of
timulated TBP Waste Metal Recovery Process waste
(TBP-HW No. 4 Flowsheet), concentrated to a saturation
point of 82.5 to 85°C. The apparent viscosity appeared to
increase rapidly with decreased flow rate when in viscous
flow. The slurry consisted of two distinct types of solids,
one finely divided, flocculent, slow settling Fe(OH),, and
the other a white crystalline, rapidly settling material com-
posed of Na,80,, Na,PO,, and NaNOy. Although the crystalline
material settled rapidly. it was easily and quickiy dispersed
by agitation.

5
SETTLING AND DISSOLUTION CHARACTERISTICS AND

COMPOSITION OF HANFORD WASTE METAL SLUDGE.
H. L. Brandt and W. A Burns. June 23, 1950. Decl.
Feb. 20, 1957. 16p. (HW-18482)

Results are presented on U waste dissolution and analysis
and of settling rates of sludge suspended in synthetic
supernatant at 25 and 82°C.

522
VISCOSITY AND SETTLING RATES OF TBP WASTE
METAL SLURRIES AS A FUNCTION OF SHEAR. L. P.
Varga and M. K. Harmon. Jan. 2, 1951. Decl. Feb. 25,
1957. 41p. (HW-10833)

The settling rate and viscosity of Hanford waste metal
slurry as a function of prolonged agitation and shear were
compared with the settling rate and viscosity of a synthetic
slurry. The settling rate of the synthetic slurry increased
sharply in the first hour of agitation, drorved slowly, but
with wide fluctuation during the next four hour's agitation,
and then remained constant for the duration of the experi-
ment. The initial settling rate of the Hanford “hot” slurry
dropped rapidly during the first hour’s stirring, and gradu-
ally declined for an additional 20 hr before it leveled off.
The viscosity of the synthetic slurry changed little with
agitation. The viscosity of the Hanford slurry rose sharply
after little more than one hour's agitation time, then in-
creased gradually, leveling off after 10 hr.

Oak Ridge National Laboratory

523
PHYSICAL PROPERTIES OF HANFORD METAL WASTE.
C. E. Schilling. June 29, 1950. Decl. Mar. 5, 1957, 32p.
(ORNL-T24)

The Hanford metal wastes were divided into four cate-
gories: supernate -the liquid waste; hard sludge - dense
agglomerates of poorly defined crystalline carbonates ap-
proximating the hardness of soft blackboard chalk; soft
sludge -an easily slurried semi-solid consisting chiefly of
needle-like phosphates; and recombined sludge -a repre-
Sentative sample of the solid wastes as received from
Hanford, shown to be a mixture of hard and coft sludges
in the ratio % by weight. The density of supernate, in the
temperature range 24 to 74°C, varied from 1.130 to 1.103
g/ml. Hard sludge density averaged 3.0 g/ml and that of
soft sludge averaged 1.84 g/ml. The consistency, or ap-
parew. viscosity, as a function of temperature, shear rate,
and solids content was measured individually on slurries
of recombined, soft, and hard sludges using supernate as
the suspending medium. Settling rates were also run on
these 3 slurries as a function of solids content.

Equipment and

Auxiliari=-

University of California, Berkeley.

Radiation Laboratory

524
DISCONNECTING “FOT" HOSE LINES. Herbert P. Cante-
low. June 26, 1956. 5p. (UCRL-3454)

A safe method of disconnecting radioactively contami-
nated hose lines is described in detail.
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Ferguson (H.K.) Company.
Atomic Energy Division, New York

525
MANUALS FOR BROOKHAVEN NATIONAL LABORATORY:

BOOK NO. 8: LABORATORIES MANUAL: SECTIONS 1 AND
2. July 1948, 230p. (M-4419)

Detailed description is presented of the Pile Bidg., Pile
Lab., Hot Lab., and Waste System, including floor plans,
service lines, air conditioning systems, fire coutrol sys-
tems, hoods, hot cells, and auxiliary equipment and instruc-
tions for its operation.

General Electric Company.

Hanford Atomic Products Operation,

Richland, Washington

526
CORROSION RATES OF MILD AND STAINLESS STEELS
EXPOSED IN REDOX STREAM IAW (ANL, JUNE 1, 1948
FLOWSHEET). W. W. Koenig Nov. 1,1948. Decl. Feb. 20,
1957 12p. (HW-14923)

A test program has been carried out to determine the
relative corrosion resistance of welded mild and stainless
steels in Redox Stream [AW neutralized to pH 0, 2, and 10.
Stainless steel types T-304 and T-347 show excellent re-
sistance to Redox Stream [AW neutralizedtopHO0, 2, and 10,
Mild steel type SAE 1020 shows good resistance to this
stream at pH 10 and very poor resistance at pH 2 and 0.

527
CORROSION OF AUSTENITIC STAINLESS STEELS IN
MJ-4 RAW STREAMS. W. W. Koenig. April 25, 1950
Decl. Feb 13 1957. 14p. (HW-17626)

The corrcsion resistance of several austenitic stainless
stvels (0 the RAW stream of the Tributyl Phosphate Waste
Metal Recovery Process was studied. Carpenter 20 and
T-309 SCb steels showed _..a resistance, while T-304 ELC
showed good to fair rsistance, and T-347 showed fair
resistance.

528
PROTECTION OF EXTERIOR BURIED WASTE LINES.
Engineering Study No. 8. G. U. Udine. Sept. 24, 1952.
Changed from OFFICIAL USE ONLY May 22, 1957. 43p.
(HW-24500)

The protection of buried waste lines leading {rom radio-
chemical plants at Hanford (s discussed. Methods in general
use and methods presently used at Hanford are evaluated.
Proposed types of waste line encasements, cathodic pro-
tection, and hazards from possible leaks in existing lines
are discussed. A comparison of costs of existing and pro-
posed methods is made and recommendations are given.

529
FACTORS AFFECTING THE CONCENTRATION OF TBP
PLANT WASTES. D. F. Shepard. Mar. 25, 1953. Decl.
Feb. 19, 1957. 11p. (HW-27488)

Control of neutralized waste pH at 9.5 has relieved the
process difficulty of line plugging in the TBP plant waste
disposal.

530
CATHODIC PROTECTION OF STAINLESS STEEL WASTE
LINES. INTERIM REPORT NO. 1. UNDERGROUND PIPE-
LINE AND STRUCTURE CORROSION STUDY PROGRAM.
R. T. Jaske. Nov. 15, 1954. Changed from OFFICIAL USE
ONLY Nov. 26, 1956. 26p. (HW-33504)

The advantages of cathodic protection are summarized.
Comparative costs/ft are given for waste lines, encased
waste lines, and net cost of cathodic protection. Included
are photographs and figures describing pipe lay-outs and
corrosive attacks.

53
AN EVALUATION OF BURIED WASTE LINE DESIGN
FRACTURE. UNDERGROUND PIPELINE AND STRUC-
TURE CORROSION STUDY PROGRAM. Interim Report
No. 2. R. T. Jaske. Apr. 1, 1955. Changed from OFFI-
CIAL USE ONLY Jan. 23, 1957. Included reprint: EX-
AMINATION OF 335 MILES OF ASPHALT MASTIC
COATED PIPE. Donald E. Miltner. Corrosion §, 210-15
(1953). 43p. (HW-35009)

Economic comparison between bare and encased piping
systems and the advantages of somastic coated pipe are
outlined.

532
STUDY OF WASTE FACILITIES. H. W. Stivers. June 30,
1955. Changed from OFFICIAL USE ONLY Nov. 26, 1956.
19p. (HW-37680)

The purpose of this report is to develop an eccnomic
selection of conventional reinforced concrete structures
of various shapes to establish a design criteria for inter-
mediate level radicactive liquid waste facilities. The vault
and the cavern type of storage facilities could be economi~
cally supplemented with the present tanks or used sepa-
rately to meet the demands of present and future inter-
mediate level radioactive wastes. The bare tank costs of
these facilities for intermediate level waste storage are,
respectively, $0.08 and $0.065/gal less than preseat con-
servative circular tanks used for intermediate and high
level waste storage. This represents a 60 to 50% cost saving
potential. The design criteria and the general shape of the
facilities reduce the construction materials and earth-
work quantities to achisve these lower unit costs.

533
FIELD CORROSION TESTS IN PUREX ACID URANIUM
AND WASTE CONCENTRATORS. N. D. Groves and K. M.
Haws. June 28, 1956. 10p. (HW-42884)

Field corrosion test heat exchangers have been installed
in the F-8, F-11, H-4, J-8, and K-4 concentrator overflow
chambers in the Purex facility. The test units are sealed
down, single tube calandria type heat exchangers operating
in parallel and under the same conditions as the production
units. These units will be removed for examination just
before or just after failure. The tests are designed to
provide corrosion data on 304-L and 347 stainless steel,
308-L and 347 welding alloys, plus 3 candidate construction
materials: 312 stainless steel, Ta, and T in Purex acid,
U, and waste concentrators.

Los Alamos Scientific Laboratory

534
DESIGN AND PERFORMANCE OF AN EFFLUENT PLANT
FOR RADIOACTIVE WASTES. J. A. Leary, R. A. Clark,
and R. P. Hammond. Jan. 20, 1954. 20p. (AECU-2818)

The design and process efficiency of a kilocurie waste
§as and liquid processing and disposal plant are described.
Provisions were made for storage and handling of high-level
y-emitting liquids, dusts, and fumes, typical of wastesfrom
a radiochemical processing laboratory. Separate waste
streams for a emitters are employed. Design capacity of
the system is 2 gpm of liquid and 30,000 cfm of air.
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Ock Ridge Gaseous Piffusion Plant

535
CORROSION OF VARIOUS METALS IN HYDROFLUORIC -
SULFURIC ACID SOLUIYONS OF SYNTHETIC HANFORD
WASTE. H. A. Bernhardi, W. Davis, Jr., andJ. R. Flanary.
Mar. 18, 1949, Decl. Dec.23,1955 20p. (K-373; KLO-87)

The precipitation of U as UF, from HF-H,80, solutions
of Hanford waste as a metiod of U recovery has imposed
the problem of determining the type of metal that can be used
for reactors. Ni, Monel metal and four stainless steels have
been tested for the s resistance to corrosion by such acid
solutions. Ni and Monei corrode at rates of 0.019 and 0.062
in./yr. The former shows extensive flaking after about
20 days exposure The stainless steels are quite corrosion
resistant, varying in the ranges of 0.0032 in./yr for 302
stainless, about 0.001 in./yr for 304 and 316 stainless
steels, and 0.00007 in./yr for 25-12 (Nb stabilized) stainiess
Steel. A comparison of observed corrosion rates with an
estimated maximum allowable corrosion rate of 0.01 to
0.05 in./yr suggests that all the stainless steels tested
would meet this requirement while Monel and Ni would not.
Welding has little effect on the corrosion rates of 304 and
316 stainless steels, the only welded steels tested.

Caok Ridge National Laboratory

536
CORROSION OF TYPLS 347 AND 308 SCb STAINLESS
STEELS BY SIMULATED “25” PROCESS WASTE SOLU-
TIONS AT VARIOUS TEMPERATURES. Arnold R. Olsen.
June 1, 1954, Decl. Feb. 14, 1957. 40p. (CF-54-6-7)

Corrosion tests on stainless steels Type 347 and Type
306 SCb exposed to concentrated simulated first cycle
raffinate (predominantly 2.5M AlI(NO,),) from “25" Process
at Arco at temperatures from 120°F to boiling have been
made. The corrosion rates are distinctly temperature de-
pendent. Severe intergranular attack occurred at temperi-
tures above 180°F disappearing at 150°F for Type 347
stainless steel and at 120°F for Type 308 SCb stainless
steel. From the results of these tests it appears that
successful storage of this waste for long periods of time
will require that the solution temperature be maintained
below 150°F.

537
THE CORROSION OF VARIOUS STAINLESS STEELS IN
SYNTHETIC WASTE SOLUTIONS. James L. English.
Feb. 12, 1851. Decl. Jan. 6, 1956. 25p. (ORNL-848)

Types 308, 316, and 347 stainless steel were tested for a
total of 779 to 828 hr in 3 different synthetic waste solu-
tions (TBP - HNO, - NaNO, - PO; -87;). The NaCl content
of these solutions ranged from ( "7TM to 0.028M. The
lest specimens were checked unde - ~wditions of total
immersion, liquid-vapor exposure, and exposure to the
vapor phase. Tests were run at boiling temperatures. The
best ali-around corrosion resistance io the test conditions
was exhibited by 316 stainless steel, although in one solu-
tion 347 stainless steel was slightly more resistant. The
tests were run at 105 to 108°C.

Phillips Petroleum Company.
Atomic Energy Division,
Idahe Falls, Idaho

538
IDO LIQUID WASTE PLANT, CPP 604 BUILDING OP-

74

ERATING EQUIPMEN™ MANUAL. 8. F. Fairbourne, V. W.
Irvine, A. M. Larson, B. H. Macklin, L. G. Pearson, and
H. L. Sexton, comps. May 22, 1852. Changed from OFFI-
CIAL USE ONLY May 26, 1956. 164p. (IDO-14078)

A manual is presented dealing with information on some
of the equipment in building CPP 604. The equipment is
arranged according to number and a brief description and
function are given. WM equipment is used in storage of
liquid waste and WL is used in treating liquid wastes in the
604 area. A sketch of the vessels, heat exchangers and
instruments 1s shown, giving nozzle arrangement and size.
Additional information can be found from the fabricators
or reference drawing numbers that are given.

Westinghouse Electric Corporation.

Bettis Plant, Pittsburgh

539
GENERAL SPECIFICATION FOR THE PWR COMMERCIAL
NUCLEAR POWER PLANT WASTE DISPOSAL EQUIP-
MENT. E. Spec.-566210-A. [Dec. 12, 1955]. 6p. (WAPD-
PWR-PMA-208)

Westinghouse Electric Corporation.
Commercial Atomic Power Activity,
Pittsburgh

540
PROPOSED 80,000 KILOWATT PRESSURIZED WATER
REACTOR PLANT. PLANT DESIGN AND COST ESTI-
MATE. Feb. 1055, Changed from OFFICIAL USE ONLY
May 17, 1956. 77p. (WIAP-T)

A brief description is given of stainless steel tanks used
for storage of liquid wastes from the hot laboratory, back
wash of the filters, water drained from the border loop,
and the decontamination solutions.

Interim or Cooling
Storage

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

541
NEUTRALIZATION OF
STREAMS. M. K. Harmon.
1857. 10p. (HW-12566)

A study of waste solutions such as IAW showed that it will
be necessary to raise the pH of the solutions to 10 or 11 with
NaOH before the resultant thin slurry can be stored in
underground steel or concrete tanke. The factors which are
considered in the neutralization step are summarized.

542
CORROSION OF REDOX WASTE STORAGE TANK CON-
STRUCTION MATERIALS. W. W. Koenig and K. L. San-
born. Aug. 21, 1950. Decl. June 21, 1957. 43p. (HW-
18585)

REDOX AQUEOUS WASTE
Feb. 15, 1048. Decl. Feb. 20,
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Austenitic stainless steel showed excellent corrosion
rasistance to the IAW Redox stream (synthetic) at pH = 0,
2, and 10, and should equal or better its performance in the
present separations process. The resistance of the mild
steel was primarily a function of the pH of the waste streams.
None of the protective coatings gave completely satisfactory
results under all the test conditions which were employed.

543
FIELD CORROSION TESTS—SAE 1020 STEEL IN BIS-
MUTH PHOSPHATE PROCESS WASTE SOLUTION TANKS.
N. Endow. Jan. 25, 1954. 17p. (HW-30641)

Field test resuits show that the SAE-1020 steel suffers
severe general and pitting type attack in vapors over the
metal waste solution, and that the attack is much less
severe in the first cycle waste solution and in the vapors
over this solution. The corrosion rate, in the case of severely
attacked specimens, 18 not dependent upon the surface finish
of the steel. Polished and fine-sand-blasted coupons exhibited
approximately the same weight losses and pits of the same
depths. Tables and photomicrographs included.

544
FIELD CORROSION TEST -SAE 1020 CARBON STEEL IN
REDOX PROCESS WASTE SOLUTION TANK NO. 104,
241-8. N. Endow and K. L. Sanborn. Aug. 11, 1954,
Decl. Jan. 6, 1956. 24p. (HW-32755)

Data collected in corrosion tests on SAE 1020 steel
specimens exposed in the radioactive waste solution from
the Redox plant indicate that the corrosion rates do not
differ significantly unde:r conditions of self-concentration
of wastes, from those measured in similar solutions at
temperatures less than boiiing. This observation may be
considered valid for Redox waste up to 250°F and may
apply at temperatures somewhat above 300°F. The maximum
temperature recorded for the waste solution in the tank in
which the specimens were exposed was 250°F, although
temperatures in excess of J00°F may have been attained
during the test. One stressed specimen was included in the
test for the purpose of evaluating possible effects of stress
corrosion cracking, but no evidence of stress corrosion
cracking was observed after 9 months exposure.

545
STRUCTURAL EVALUATION OF UNDERGROUND WASTE
STORAGE TANKS. Edgar F. Smith. June 23, 1855. 39p.
(HW-37519)

Present waste storage tanks were analyzed in accord-
ance generally with the rational approach of the Portland
Cement Association for circular concrete tanks. Certain
basic assumptions were made, relating to load conditions,
temperature effects and increased allowable unit stresses.
The reinforcing steel was permitted to approach a tensile
stress of 20,000 psi for sustained hydrostatic pressures and
27,000 psi when transient vapor pressures were imposed
in addition to the liquid ioading. This compares with a
normal design stress of 14,000 psi. On the basis of these
assumptions, limiting values of effective specific gravity
and vapor pressure within the tanks have been estimated
and plotted graphically. The maximum effective specific
gravity and simultaneous allowable internal vapor pres-
sure for liquid wastes at elevated temperatures in each of
the present tank farm types was summarized. When specific
gravity i1s reduced an increased vapor pressure wouid be
permitted up to a limit of 10 psig beyond which the dome of
the tank would be in jeopardy. Although actual structural
collapse due to hydrostatic head \s difficult to conceive, it is
believed that the limiting values presented cannot be ex-
ceeded without endangering the integrity of the structure

from the standpoint of splitting open and permitting leakage
through wide cracks.

546
FIELD CORROSION TESTS IN REZDOX AND PUREX UN-
DERGROUND WASTE STORAGE TANKS. N. D. Groves,
M. C. Fraser, and W. L. Walker. June 28, 1955. Changed
from OFFICIAL USE ONLY Mar. 22, 1857. 1lp. (HW-
37642)

A corrosion-testing program has been initiated in Purex
and Redox storage tanks to cbtain corrosion data on carbon
steel, and 3 associated meterials in neutralized process
wases.

547

WELDABILITY TESTS OF FOUR HIGH STRENGTH
STRUCTURAL STEELS. G. W. Riedeman. Aug. 9, 1955
8p. (HW-37956)

As part of a design program for HAPO waste storage
tanks, a study was made of possible fabrication materials.
This study revealed that the steels which were tested can
be welded without the benefit of preheat and/or postheat
treatment for structural applications involving materials
about one-half inch in thickness using low-hydrogen, iron-
powder-coated electrodes.

548
OPERATIONAL CHARACTERISTICE CF SUBMERGED
GAS-LIFT CIRCULATORS. M. W. Cook and E. D. Waters.
Dec. 1, 19565. 130p. (HW-39432)

Performance tests have shown that totally suvmerged
gas-lift circulators offer an economic and effective means
for achieving mild liquid agitation in large tanks.

549
PRODUCTION OF ACIDITY IN STORED WASTE. L. L.
Burger. Oct. 26, 1955. 3p. (HW-39658)

The contemplated use of air-lift pumps to promote liquid
circulation in waste storage tanks has raised the question
of N fixation in the air by the high radiation. This produc-
tion of oxides of N, known to occur primarily in the gas
phase rather than through dissolved N, would result ina
continued rise jn acidity in the waste solution with attendant
corrosion problems. A parallel question concerns the neu-
tralization produced by the CO, present in atmospheric air.
N fixation in the air by radiation, highest in the case of
Purex wastes, should contribute at most a few millimoles
of acid per liter of solution per yr. An air rate of 5 x 10
efm/1 of waste would introduce acidity from the CO, present
at a rate of 1.7 millimoles/l/yr, also an insignificant rate.
Mere acidity may conceivably be produced by radiation
decomposition of organic matter present.

550
PUREX WASTE STORAGE. PART 1. 241-A WASTE
STORAGE FACILITIES. G. L. O'Neill and W. H. Swift,
Mar. 7, 1956. 20p. (HW-41791(Pt.1))

Storage of the fission products separated {rom the product
streams of the Purex process is being accomplished using
a smaller volume of accompanying solution than any other
process here-to-fore used at HAPO. The operating technique
and control mechanisms which are needed to store large
quantities of these highly radioactive wastes are not as yet
fully understood, but considerable insight into the problem
has been gained from the experience at Redox during the
last 38 months. The basic intentions of the 241-A Storage
Facility design is to control the boiling wastes by providing
suitable tanks to contain the liquid and a vapor system pro-
vided with suitable seals to control the vapors. This docu-
ment (Part I) will present a somewhat detailed description
of the Purex Storage Facility, and a review of the activities
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there before plant start-up. Partll, published under separate
cover, contains a description of Waste Farm technology
including a process description as a recommended plan for
operation

551
FISSION PRODUCT HEAT GENERATION TABLES. W. H.
Swift and G. L. O'Neill. Apr. 10, 1956. 57p. (HW-42488)

The heat generation by the radioactive decay of fission
products associated with one ton of irradiated U was cal-
culated by the IBM 702 computer for several irradiation
histories and for cooling time of 60 to 4000 days. Only those
fission products of interest in separations plant waste storage
were considered. These fission products are listed along with
pertinent data.

552
THE DESIGN AND APPLICATION OF A HEAT TRANSFER
ANALOGUE FOR RADIALLY SYMMETRICAL PROBLEMS.
M W. Cook. Jan. 30 1957 39p. (HW-47088)

An electrical heat transfer analogue of a typical HAPO
waste tank has been designed, constructed, and tested. A
typical steady state temperatere 1 rofile obtained from this
anzlogue 18 reported. A complete summary of both steady
and transient state temperature profiles is presented and
discussed in HW-47087 The analoguv, which was constructed
of Teledeltos conductive paper, 1s shown. Design and Con-
struction details are discussed and this particular type of
analogue 1s compared with other methods of solving the
problem. The analogue comprises ~3000 individual re-
sistance elements which were made by drafting technigu2s.
Approximately 125 drafting hr were required, and about
400 man hr were required to design, assemble, and test the
analogue . Although the materials used in the analogue were
very inexpensive, the large costs of man power would indi-
cate that future analogues of this kind could be constructed
more economically from standard carbon resistors. Such an
analogue would also be more compact. With either type of
conductor, satisfactory accuracy is obtainable.

553
DECONTAMINATION OF BISMUTH PHOSPHATE FIRST
CYCLE WASTE SUPERNATANTS. R. E. Burns, H. 8.Gile,
C. R McMullen. Sept. 10, 1953. Decl. Oct. 2, 1956.
17p. (TID-10142)

First decontamination cycle wastes {rom the Hanford
Atomic Products Operations Bismuth Phosphate process
are made alkaline and stored in large underground tanks.
Settling of solids produced on making the wastes aikaline
effects considerable decontamination but not encugh that very
large volumes of the supernatants can be discharged to
ground. The effectiveness of tannic acid, Ca,(PO,),, CaC,0,,
Fe,Fe(CNj¢];, and Fe,Fe(CN), as carrier precipitates, and
CaC,0,, Attaclay, and Attapulgus clay as solid adsorbenrte
for the decontamination of supernatants from aged fi
cycle wastes has been studied. Pu, fission-product, and
gross salt content of supernatants from several waste tanks
are given along with decontamination factors for Pu and
fission products obtained when these supernatants were
treated under varying conditions with the adsorbents and
carrier precipitates noted above.

Knolls Atomic Power Laboratory,

Schenectady, New York

554
A SURVEY OF THE LIQUID WASTE STORAGE FACILI-
TIES AT KAPL WITH RESPECT TO COSTS AND FUTURE

76

REQUIREMENTS. J. D. Evans and F. N. Schell. Nov. 28,
1851, Decl Feb 8, 18956. 14p. (KAPL-M-FNS-3)

This study showed that there are ample storage facilities
for high level wastes at KAPL for the next 2'; yr providing
the present accumulation rates are not exceeded The con-
centration of the contents of the tanks would provide an
additional 3 yr of storage space. The costfor the storage of
these wastes was computed to be ~$8.90/gal which can be
broken down as follows:

Operations $5.30
Process Costs $1.56
Overhead 3.74
Storage 2.00
Concentrator Investment 1.60

The Concentrator costs are included in the over-all costs
because a particular concentrator is used only for processing
one category of waste. Some information was presented for
the benefit of installaticns similar to KAPL pertaining to
possible savings that could result through modification of
some of the existing mechanical and construction features of
the Waste Processing plant. It was found that the major
factor influencing the process costs was the operating ex-
penses and these would not vary appreciably at other installa-
tions. Modification of the construction features could provide
a possible cost reduction of $0.54/gal. This figure includes
a $0.32,gal reduction for the neutralizer or concentrator
investment and a $0.42 reduction for the tank farm.

North American Aviation, Incorporated.
Atomics International Division,

Canoga Park, California

555
WASTE DISPOSAL. p.10-11 of THE KINETIC BEHAVIOR
OF WATER BOILER TYPE REACTORS. Marlin E. Rem-
ley, John W. Flora, David L. Hetrick, and Leo P. Inglis.
Apr. 1, 1856. 32p. (NAA-SR-1618)

The waste disposal system for the Kinetic Experiments
on Water Beilers (KEWB) consists of three underground
tanks and a 60 ft exhaust stack with a 2000-cim blower
system. A 300 gal tank, initially at vacuum, is used to coi-
lect gas directly from the reactor system. A second 1000
gal capacity storage tank is buried below floor level of the
test building and will retain all liquid from the facility.
The third underground tank has a 1000 gal capacity and will
retain the reactor cooling water so that it may be checked
for activity before being released togrounddrainage. A dia-
gram of the Reactor Test Bldg. is included.

556
PROCE¥DINGS OF THE SRE-OMRE FORUM HELD AT
LOS ANGELES, CALIFORNIA, NOVEMBER 8 AND §, 1956,
Jan. 15, 1957, 313p. (TID-7525; NAA-SR-1804)

A brief description is given on p.19, 39, and 40 of the SRE
gaseous and liquid waste disposal systems. The system
accepts vented gases from many of the components serviced
by the N, and He systems, in the event that radioactivity
levels in the vented gas are above some predetermined
magnitude. The radioactive gas is then stored in either of
two shielded tanks of 5400 ft' at 100 psig capacity. If, at
some later time, the radioactivity level 1s determined to be
sufficiently low, the gas may be bled from these storage
tanks, diluted, and discharged out the building stack. The
liquid waste is principally from fuel cleaning and hot cell
operations. It is pumped from a sump to one or more of ten
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$0-gal “hold-up” tanks. If long half-life activiies are in-
volved, the waste is eventually stored in two shieigec 5000-
gal tanks.

Oak Ridge Gaseous Dif{ ision Plant

557
SAMPLING OF SITE “W” SUPERNATANT LIQUOR. A. A.
Abbatiello, D. H. Stewart, and J. L. Waters. May 20, 1048.
Decl. Feb. 8, 1956. 15p. (K-218)

The procedure and equipment used to remove a 28 gal
sample of liquid from the Site “W” storage tanks are de-
scribed. Radiation datataken iring the sampling and recom-
mendations for future liquid sampling programs are included
in this report.

558
PROPOSAL FOR SAMPLING OF SITE “W” LIQUID AND
SOLID WASTE. A. A. Abbatiello, R. M. Drucker, W. M.
Wallace, and J. L. Waters. June 8, 1948. Decl. Feb. 8,
1956. 28p. (K-226)

A proposal for determining some of the physical proper-
ties of liquid and solid waste by means of a specially de-
signed densitometer is presented. The data thus gathered
would be used in determining the feasibility of two types of
samplers described. Operating procedures and drawings
of the devices are included. The equipment was built and
tested on “cold runs.”

559
A PROPOSAL FOR TAKING SAMPLE OF UNNEUTRAL-
IZED WASTE. A. A. Abbatiello. Sept. 17, 1948. Decl.
Dec. 27, 1855 10p. (K-273)

A description is given of a proposed method for taking a
100 mi sample of 60 day unneutralized high level waste from
a sampling station. Design and testing of equipment are
described.

560
SLUDGE SAMPLING SYSTEM. A. A. Abbateillo. Dec. 9,
1948. Decl. Dec. 27, 1955. 16p. (K-318)

A clamshell-type sludge sampler was designed and built
at K-25 and used at Hanford to obtain specimens of radio-
active materials, at predetermined depths from the metal
waste tanks T-101, T-102, and T-103. Construction of the
device and experience in its use at Hanford are described.

QOak Ridge National Laboratory

561
CLINTON LABORATORIES PROCESS MANUAL. SEC-
TION 8. WASTE DISPOSAL—WET B PROCESS. W. E.
Kirst. [1943]. Decl. Feb. 12, 1957. 21p. (A-3789(Sect. 8))

All waste solutions and slurries containing varying
amounts of radioactive materiais which require permanent
storage are neutralized to a pH of 7to 7.5 by the addition of
caustic and held indefinitely in underground concrete tanks.
If the contents are not too greatly contaminated by radio-
active material, they are diecharged through the retention
ponds to the river. Uf sufficiently contaminated, they are
diverted to the underground tanks for permanent storage.
All cooling water is collected in one of two retention ponds
and analyzed for radioactivity. If satisfactory, it is dis-
charged to the river. By proper control, radioactive mate-
rials in these ponds should never reach a concentration where
their discharge to the river is not possible, although it may
be necessary infrequently to choose an optimum time, or
discharge in portions. Storage facilities are described in
detail.

562
A STUDY OF THE EFFECT OF COOLING WATER TEM-
PERATURE ON HEAT TRANSFER BY NATURAL CON-
VECTION IN FIRST CYCLE WASTE TANKS WM-100, WM~
101, AND WM-102. W. L. Carter. Mar. 7, 1952. Decl.
Dec. 15, 1955. 20p. (CF-52-3-34)

Resuits are presented from a study of the etfect of cooling
water temperature on heat transfer by natural convection
in first cycle waste tanks. A cooling coil designed by the
Foster Wheeler Corporation is described.

563
MODIFICATIONS T( UNDERFLOW POT AND COOLING
SYSTEM. H. O. Weeren. Oct. 17, 1855 Decl. Feb. 20,
1956. 8p. (CF-55-10-83)

Design information is presented on the underflow reten-
tion tank which is used for the temporary storage of the
concentrated wastes separated {rom reactor solution by the
Lydroclone. Modifications in the temperature regulating
system of the tank are also outlined.

Vitro Corporation of America, New York

564
RECOMMENDATIONS FOR THE STORAGE OF RADIUM
CAKE. George White, Jr. and W. P. Lamb. May 20, 1940.
Decl. with deletions Dec. 5, 1955. 27p. (AECD-3793)

Shipping of Wastes

Oak Ridge National Laboratory

565
RADIOACTIVE WASTE ECONOMICS: OPTIMUM STORAGE
TIME PRIOR TO SHIPPING TO DISPOSAL SITE. H. R.
Zeitlin and J. W. Ullmann. Oct. 24, 1955. 20p. (CF-
§5-10-101)

Optimum cooling times were determined for 250 gal
batches of waste (800 gal/ton) from fuei irradiated 400 days
to 10,000 MWD/T. The conclusions that can be drawn are
that as the storage cost increases it becomes economical
to ship shorter cooled waste. As the shipping distance in-
Creases, it becomes economica. to store waste longer.
In the case of $0.30/gal/yr storage, fcr 200 miles ship-
ment, essentially no storage should be provided beyond that
required for surge in filling carrieis. The above conclu~
sions are based on 10,000 MWD/T fuel. For less highly
irradiated material, the optima would shift in the - irection
of shorter cooling times.

566
COMMENTS ON THE TRANSPORTATION OF IRRADIATED
FUEL AND RADIOACTIVE WASTES FOR M. LOUIS
ARMAND, EURATOM GROUP. F. L. Culler. May 6, 1957.
32p. (CFP-57-5-24)

General considerations involving the transportation of
irradiated fuel and radioactive wastes are reviewed. It is
assumed that many reactors will supply feed to a few large
multipurpofe chemical plants which ultimately send radio-
active waste to a few disposal sites. General economic
considerations of irradiated fuel reprocessing, economic
aspects of the nuclear economy complex, growth predic-
tions of the nuclear power economy in the U. S., general
requirements for the shipment of fuel and waste, regulations
applicable to fuel shipment, and permissible radiation levels
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Vitro Corporation of America, New York

567
BULK STORAGE OF RADIUM CAKE — PRELIMINARY
COST ESTIMATES June 15, 1946. Decl. with deletiors
Feb. 26, 1957. 30p. (KLA-015(Del.))

Two alternates were coi.sidered for transferring Ra cake
from the point of manufacture to the place of storage. The
cake produced in drums should be emptied individually into
a storage ovasin, and the slurry should be put in a tank car
for future pumping into a storage basin. As a result of this
cost study, it is recommended that bulk storage loading be
accomplished by the tank car transfer of Ra cake in siurry
form. The tank car transfer method is more attractive {rom
an engineering viewpoint than the arum transfer method, but
the capital investment of thie system is much higher.

Gaseous Wastes

Treatment and
Disposal

Aerosols and Particulates

Argonne National Laboratory,
Lemont, lllinois

568
REMOVAL OF HALOGENS, CARBON DIOXIDE, AND
AEROSOLS FROM AIR IN A SPRAY TOWER. R. C.
Lilmatainen and W J. Mecham. Feb. 28, 1855, 37p.
(ANL-5420)

The purification of air from laboratory exhausts by the
absorption of possible impurities (halogen compounds, CO,,
and aerosols) in multiple-nozzie spray towers has been
investigated. The absorptive properties of the spray towers
were compared to those of packed towers.

569

EFFICIENCY STUDIES OF A HIGH-EFFICIENCY, MIGH-
TEMPERATURE FILTER AGAINST FRESHLY GEMER-
ATED URANIUM OXIDE FUME. Edward W. Conners, Jr.
and Donald P. O'Neil. June 1954. 18p. (ANL-5453)

Results of an investigation of the efficiency of a high-
efficiency high-temperature fiiter against freshly generated
U oxide are given. Efficiencies ranged from 95.5 10 99.5%
against an aerosol having a count median diamoter of
0.12p and a geometric standard deviation of 3.20. Fa~tors
affecting the performance of this filter and the effect ~n
permissible stack emissions are discussed.

570

PRODUCTION AND ANALYSIS OF RADIOACTIVE AERO-
SOLS. Richard Abrams, A. M. Potts, C. E. Beilman,
i. Wender, W. Lohr, S. Postel, L. L. Forker. July 2,
1946. Decl. Mar. 11, 1947, B80p. (MDDC-T85)

The study includes: procedures for production of aero-
sols; measurement of particle size and concentration;

carrier-free matrrials used, exposure of animals to the
aerosols; and remote control handling techniques.

Atomic Energy of Canada Limited.
Chalk River Project, Chalk River, Ontario

LY4]

THE ANNULAR IMPACTOR. G. W. C. Tait. June 22,
1955. 14p. (CR-HP-577, AECL-130)

An alr sampling device is described based on the im-
jaction principle. It differs from previous instruments in
oeing capable of sampling at very high rates of the order of
700 I/min. This has been achieved by using a very simple
arrangement of the impactor parts with the jet in the form
of an annular ribbon. It appears particularly useful for
application to the sampling of dusts containing long lived
a emitters. Sv~h dusts heretofore had been difficult to
assess due to the “vesence of appreciable concentrations
of natural Rn decay p.nducts. The impaction device dif-
ferentiates sharply between most relatively coarse in-
dustrial dusts and the finer natural dust on the basis of a
separation between parti_les greater than and those <05 .
diam. Good discrimination 18 achieved since dusts arising
from most technical processes have a mass median well
over 1 u whereas Rn decay products have been found else-
where to be preferentially associated with particles less
than 0.04 u diam. Results of field testing are given.

Battelle Memorial Institute,
Columbus, Ohio

572
DEVELOPMENT OF A RADIOACTIVE-DUST COLLEC-
TOR. FINAL REPORT. W. A. Spraker and R. D. Ells-
worth. Sept. 23, i954. 58p. (NP-5489; ETF-760.02-
2/Final)

A portable battery powered radioactive dust collector
has been developed that samples air at a rate proportional
to the velocity of the prevailing wind over a range of 5 to
20 mph. The sampler retains particles in the range from
0.1 to 100 . It has a timing system to control the frequency
and duration of sampling and is shock and corrosion
resistant.

Bureau of Mines

573
INVESTIGATION OF A PHOTOELECTRIC DEVICE FOR
THE DETERMINATION OF LOW CONCENTRATIONS OF
DUST. D. E. Stone, L. J. Kane, T. E. Corrigan, H. W.
Wainwright, and C. B. Seibert. Mar. 1951. 13p. (BM-
RI-4782)

An apparatus is illustrated which was developed for test-
ing Instruments designed for continuously determining low
concentrations of dust in air. A photoelectric device which
continuously compares the intensity of a light beam passing
through the gas with a similar beam paseing through clean
air, although satisfactory in other respects, had a sensitivity
of only 0.75 grain/100 ft'. Work is continuing with the ob-
ject of improving this factor. The calibration curve is simi-
iar to the anode-voltage curve of the phototube. Greatest
sensitivity was obtained at an illumination of 0.5 ft-c.
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University of California, Berkeley.
Radiation Laboratory

574
A FILTRATION STUDY OF A SPARK GENERATED AERO-
SOL OF THE TRANSPLUTONIUM ELEMENTS. J. G. Con-
way, G. T. Saunders, and M. F. Moore. June 7, 1951.
Decl. July 30, 1951. 9p. (AECD-3221; UCRL-1355)

A description is given of a closed-system type filter
train which was developed for protection against the radio-
active aerosol produced by sparking in spectrographic
analysis of transplutonium elements. Samples in the range
1 to 50 ug with an activity level of ~10* cm were involved.
The equipment is described and diagramed, and report is
made of analytical experiments performed to test it. In-
corporated into the filter system are check points (hat are
utilized to establish a material balance within the train.
The final check point, an evacuated cvlinder, shows that
1 part in 10" passes through the filtering train.

University of California, Los Anguies.
Atomic Energy Project

575
DEVELOPMENT OF CONTINUOUS JET IMPACTION
METHOD FOR DETERMINING AIR BORNE CONTAMI-
NANTS. L. Baurmash, L. Curtis, F. A. Bryan, and
B. Cassen. Apr. 21, 1940. 13p. (AECU-208; UCLA-13)

A continuovs method of air sampling based on impaction
methods has been used with excellent results. The collect-
ing cycie can be varied so that the sampling unit can be
used for various types of collections. Variations due to
changes in air-borne dust concentrations are readily visible.

576
A METHOD FOR PARTICLE SIZE DETERMINATIONS OF
DUSTS COLLECTED ON MEMBRANE FILTERS. W. C.
Burke, Jr. July 6, 1853, 16p. (UCLA-262)

A method for size determinations of dust collected on
membrane filters has been developed. Results indicate that
the reproducibility and accuracy are good. The membrane
filter is dissolved in an organic solvent, and the resultant
suspension (s analyzed turbidimetrically. Determinations
by this method are rapid and easily carried out.

Chemical Ccrps, Camp Detrick, Maryland

577

THE DETERMINATION OF VIABLE PARTICLE SIZE DIS-
TRIBUTION. A NEW APPLICATION OF THE CONIFUGE.
INTERIM REPORT NO. 73. Frank R. Olson and John F.
Lee. June 1954. 29p. (AD-41950)

The conifuge 18 a conical cen'rifuge with the internai
air flow so arranged that particles are deposited on the
inner surface of the outer cone according to their mass,
with the heavier particles deposited at the upper end. Ap~
plication is described of the conifuge to determining viable
particle size distribution of a biological aerosol. Experi-
ments are described which demonstrate the usefulness of
the new method in studying the perforr.ance of varicus
atomizers and the effects of various suspending fluids on
particle size of biological aerosois.

Army Chemical Center, Maryland.
Chemical Warfare Laboratories

578

DEPOSITION OF AIRBORNE PARTICLES ON A LARGE
HEATEDSURFACE. Martin Harwit. Feb.1956, 35p.
(CWLR-20486)

The effect of a large heated surface on the deposition
pattern from a polluted atmosphere is studied. It is con-
cluded that the use of heat to avert the deposition of
particulate matter 20 to 300u 18 not practical.

579
ADSORPTION OF VAPORS ON SOLID AEROSOLS (DUSTS).
V. Alexander Gordieyeff. Aug. 17, 1956. 50p. (CWLR-
2051)

Results are presented of the first part of a study on the
mechanism of interaction of vapors and aerosols, and deals
with adsorption of apors on airborne porous dusts. The
essential mechanisn of adsorption by bulk dust and its
airborne fraction i# ... Lcal. The peculiarities of the aero-
8ol state are responsible for the extremely fast rates of
adsorption and dcsorption, differential sorbate transfer
vetween particles of different sizes, tendency to a decreas-
ing sorptivity as a decreasing particle volume decreases
pore volume, cloud effects interfering with adsorption and
causing an increase of sorptivity with an increased con-
centration of the airborne mass, and relatively low sorptiv-
ity and vapor retentivity in saturated atmospheres.
Generally, airborne dusts may be regarded as poor carriers
of volatile toxic substances.

580
ABSORPTION OF VAPORS BY LIQUID AEROSOLS.
V. Alexander Gordieyeff. Aug. 17, 1956. 53p. (CWLR-
2052)

Results are prasented of the second part of the study on
interaction of vapors and aerosols, i.e., absorption of
vapors by airborne droplets. The absorption mechanism by
airborne droplets does not differ significantly from that by
the stationary bulk of absorbent. The peculiarities of the
aerosol state are responsible for extremely fast rates of
absorption and desorption, differential sorbate transfer
between particles of different sizes, differential growth of
particles of different sizes, and cloud effects interfering
{requently with the process of absorption. Airporne drop-
lets may generally be regarded as poor carriers of volatile
toxic vapors.

Columbia University, New York.
Central Aerosol Laboratories

PART B. THE METHODS OF FORMING, DETECTING
AND MEASURING THE SIZE AND CONCENTRATION OF
LIQUID AEROSOLS IN THE SIZE RANGE OF 0.01 TO 0.25
MICRONS DIAMETER. p.18-85 of PINAL REPORT ON
NAVY CONTRACT; JUNE 29, 1948 -JUNE 28, 1949. Vic-
tor K. La Mer, Edward C. Y. Inn, and Irwin Wilson. [nd].
85p. (NP-38085)

The objective of this research was to develop methods of
producing, detecting, and measuring rapidly and easily the
size and concentration of liquid aerosol droplets in a range
(0.01 to 0.08 ) smaller than those at present available.
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The new contribution to the method of measurement of
particie size consists in growing quantitatively exceedingly
small aerosol droplets w0 a size range where they can be
measured by established optical methods.

582
STUDIES ON FILTRATION OF MONODISPERSE AERO-
SOLS. Victor K. La Mer. Mar. 31,1051. 128p. (NYO-512)

A detalled report is presented of an extensive study of
aerosols with particular regard to (1) production, (2) the
growth method of determining particle size, and (3) the
filtration of fine monodisperse particles. Both experi-
mental resuits and theoretical concepts are inciuded.

FILTRATION OF MONODISPERSE ELECTRICALLY
CHARGED AEROSOLS: PART 1. FILTRATION OF
CHARGED AND UNCHARGED AEROSOL PARTICLES.
PART 0. THE EFFECT OF DROPLET CURVATURE ON
THE GROWTH AND SIZE DISTRIBUTION OF AEROSOLS.
PART III. EFFECT OF CHARGING ON LIQUID DROPLET
RADII. June 30, 1952. 100p. (NYO-514)

The effect of the presence of electric charges on the
filtration characteristics of aerosols through various filter
media was investigated. The net effect of electrical charges
I8 to reduce the penetration uniformly as a function of
radius. It is shown that some of the generally accepted
results indicating the dependence of size distribution on
growth occur for only special types of growth. The effect
that charging of aerosol droplets has on their size is com-
pared with the predicted effects of charged nuclei on the
condensation of vapor.

Convair, Fort Worth, Texas

AERIAL SAMPLING OF EFFLUENT FROM WASTE FIRES.
H. G. Bradbury and M. J. Young. Dec. 15, 1957. 36p.
(NARF-57-56T, MR-N-188)

This airborne sampling device makes it possible to ob-
tain representative samples of air and particulate matter
at altitudes up to 1000 ft and in winds up to 25 mph. The
sampling apparatus consists of 2 model airplane engines
which draw air through filters for continuous sampling of
particulate matter; and 2 one gal juge containing ballons
which, by deflation, take volumetric samples of air. The
sampling apparatus is carried aloft by means of a helium-
filled kite balloon. The equipment is used at Convair to
obtain samples of effluent from waste fires, for the purpose
of studying diffusion in the NARF area. This report also
explains how the apparatus has been used in the field.
Although the experimental effort so far has been concen-
trated mainly on developing the equipment, sampling data
have been obtained and are presented to demonstrate the
feasibility of the equipment.

Du Pont de Nemours (E.1.) and Company.

Savannah River Laboratory,
Avgusta, Georgio

585
SAVANNAH RIVER PLANT STACK GAS DISPERSION AND
MICROCLIMATE SURVEY. L. L. Falk, C. B. Cave, W. R.
Chalker, J. A Greene, and (. W. Thorngate. Jan. 1953,
15%p. (DP-19)

Atmospheric-diffusion and microclimate studies at Sa-
vannah River are reported. A new simple method was

developed enabling operating personnel to establish the
downwind concentration and dispersion pattern of mate-
rials released from stacks. A statistical study of atmos-
pheric temperature inversions was made because of their
infiluence on atmospheric diffusion. The microclimate of
the plant site is compared with Augusta.

586
DESIGN OF A REGIONAL SURVEY PROGRAM. J. Henry
Horton, Jr. Nov. 1857. 20p. (DP-253)

The fundamental prir ciples of & Regional Survey program
are discussed, and a sampling program for airborne and
waterborne radioactivity is suggested. Laboratory analyses
of a, 8, and y radiation are outlined, and appropriate count-
ing equipment is suggested for the analyses.

Evans Signal Laborator)
Belmar, New Jersey

587
A PORTABLE AIR SAMPLIZR FOR THE COLLECTION OF
RADIOACTIVE DUST. BernardReich. Oct.27,1952. 21p.
(ATI-187510; Techrical Memo M-1472)

A unit is described which will determine the amount of
airborne contamination in an area occupied or to be occu-
pied by military personnel.

General Electric Company.
Hanford Atomic Products Operation,
Richland, Washington

588
FILTRATION OF RADIOACTIVE AEROSOLS BY GLASS
FIBERS: PART ONE. A. G. Blasewitz, R. V. Carlisle,
B. F. Judson, M. F. Katzer, E. F. Kurtz, W. C. Schmidt,
and B. Weiderbaum. April 16, 1951, 126p. (HW-
20847(Pt.1))

The disposal of radioactive waste gases from the plant-
scale processes at the Hanford Works presents a problem
that is of considerable importance in plant operation. This
report is concerned with the intensive removal of the par-
ticulate matter suspended in the gas streams. In order to
develop a filter unit having better performance character-
istics than those of the presently employed sand filters, an
exteneive investigation of the filtration properties of glass
fibers was undertaken. The program was divided into 4
portions consisting of (1) a study of the physical character-
istics of glass fibers; (2) the determination of the size
distribution and concentration of the particulate matter
suspended in the gas streams at Hanford; (3) the correlation
of pressure drop and collection efficiency under start-up
conditions with superficial air velocity, the bed depth, and
the packing density of the various types of glass fibers; and
(4) a study of the expected servica life of glass fiber filters.
The results of the development program led to the design of
glass plant sand filters with greater efficiency, a lower
flow resistance, and a greater life expectancy. Such filters
have been constructed and are presently employed at the
Hanford Works. From the operational standpoint, the per-
formance of fixed-bed filters at this plant has been highly
satisfactory. Part II of this report is composed of 5 ap-
pendices each of which pertains to a separate phase of the
program. Four of the appendices contain experimental data
presented in graphical form. The remaining appendix con-
sists nf a series of nomographs summarizing the permea-
bility and efficiency characteristics of 3 types of glass fibers.
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589
FILTRATION OF RADIOACTIVE AEROSOLS BY GLASS
FIBERS; PART TWO. APPENDICES. A. 5. Blasewitz,
R. V. Carlisle, B. F. Judson, M. F. Katzer, E. F. Kurtz,
W. C. Schmidt, and B. Weidenbaum. Apr. 16, 1951, 120p,
(HW-20847(Part 1))

This report is composed of five appendices each of
which pertains to the separate phases of the development
program that led to the design of highly efficient, glass
fiber filters. Four of the appendices contain experimental
data presented in graphical form. The remaining appendix
consists of a series of nomographs summarizing the per-
meability and efficiency characteristics of three types of
glass fibers.

590
A STUDY OF EFFICIENCIES AND PRESSURE DROP
CHARACTERISTICS OF AIR-FILTERING MEDIA. F. E.
Adley, R. H. Scott, and W. E.Gill. Aug.10, 1953. Changed
from OFFICIAL USE ONLY July 6, 1956. 21p. (HW-
280865)

Removal of particles from air is discussed in terms of
3 classes of filtering media — air-sampling, respirator, and
air-cleaning. Of 11 filters having actua. or possible appli-
cation at Hanford Atomic Products Operation, 7 have uses
in air-sampling, 4 in respirators, and 4 in air-cleaning.
Their efficiencies in filtration were tested with a fume of
UyOy having a median particle size, by count, of 0.07 4.
Plots of efficiency versus filtering velocity are presented.
The pressure drop characteristics of the filters are dis-
cussed in terms of initial pressure drops of the clean filters,
variations in pressure drop of the individual filters, and
comparison of loading rates. In arange of filtering velocities
from 14 to 180 fpm, filters for air-sampling varied in
efficiency from 28 to 9%, for respirators from 71 to 97%,
and for air-cleaning from 96 to 99.9%. Among the more
efficient fiiters, efficiency tended to decrease withincreas-
ing velocity. Initial pressure drops of these filters ranged
from 0.04 to 3.0 in. of water at14 fpm and from 0.5 to 38 in.
at 180 fpm. A three-fold increase in the original pressure
drops resulted from fume loads varying from 11 mg/ft
for low-capacity filters to 2800 for high-capacity filters.

9N
COMPARATIVE STUDY OF ALTERNATIVE FIBROUS
GLASS AND SAND EXHAUET VENTILATION AIR FILTER
INSTALLATIONS FOR PUREX. Lyle L.Zahn,Jr. Dec.14,
1953. Changed from OFFICIAL USE ONLY July 6, 1956.
18p. (HW-30142)

Results are presented from a study of the relative merits
of fibrous glass and sand filter installations for the Purex
Plant ventilation air system. Data are presented on both
the economics and operating characteristics of the two
installations. Reasons are given for the superiority of
fiber glass.

592
FIBERGLAS AIR FILTERS FOR HOT LALORATORIES.
L. E. Kattner and J. F. Gifford. June 18, 1954. 23p.
(HW-30781)

Three sizes of disposable fiberglas filters have been
used in Hanford laboratories over the past 3 yr for filtra-
tion of hot exhaust air from hoods and gloved boxes. The
outstanuing characteristics of these filters are their low
cost and their ready disposability due to low weight and
due to the seal method used. This report presents pictures
and operating characteristics for the 3 filters and compares
the hood filter with a corresponding Chemical Warfare
Service filter in some detail.

Harvard University, Boston.
Air Cleaning Laboratory

592
HANDBOOK ON AIR CLEANING (PARTICULATE RE-
MOVAL). Sb «don K. Friedlander, Leslie Silverman, Philip
Drinker, ar s Melvin W. Pirst. [nd] Decl. Apr. 18, 1952.
114p. (A=CD-3361; NYO-1572)

This handbook is a collection of current information on
methode of removing particulate matter from gases and
criteria for judging their effectiveness. It is divided into
4 chapters dealing with behavior of aerosolsinair cleaning,
air-cleaning equipment, performance and evaluation of air-
cleaning equipment, and special problems involved in the
cleaning of radicactive aerosols.

594
AN INVESTIGATION OF SPECIFICATIONS AND RATINGS
CF COMMERCIAL AIR CLEANERS. PROGRESS REPORT.
G. 8. Reichenbach, Jr., Leslie Silverman, and Philip
Drinker. July 1, 1949. 20p. (NYO-1517)

This report presents a study made todetermine the scope
of information available from manufactures of air cleaning
and dust collection equipment. Data reported by manu-
facturers of air cleaning devices is tabulated.

595
FINAL PROGRESS REPORT: FEBRUARY 1, 1950: AEC
CONTRACT NO. AT-30-1-gen-238. Leslie Silverman, Mel-
vin W. First, G. 8. Reichenbach, Jr., and Philip Drinker.
Feb. 1, 1950. 65y. (NYO-1527)

Results of basic laboratory research on methods of in-
creasing particle size and aggregation by condensation
from sprays or other suitable means are given. Data and
techniques used for a limited number of field studies of
the performance of various dust and fume collectors are
also presented.

596
A PRELIMINARY FIELD SURVEY OF AIR CLEANING
ACTIVITIES AT ATOMIC ENERGY COMMISSION FACILI-
TIES, SEPTEMBER-NOVEMBER 1650. August T.
Roesano, Jr., Leslie Silverman, and Melvin W. First.
Feb. 1, 1951. Decl. Feb. 28, 1857. S51p. (NYO-1580)

This report contains information on air and gas cleaning
methods and equipment now in use at various sites. Per-
formance data, pertinent comments, and recommendations
are included cn present and proposed installations. The
sites surveyed are Mound Lab., Argow.~ National Lab.,
Los Alamos Scientific Lab., Univ. of Talifornia Radiation
Lab., Knolls Atomic Power Lab., Hanford Atomic Products
Operations, Ames Lab., Oak Ridge National Lab., Westing-
house Atomic Power Div., Mallinckrodt Chemical Works,
and Brookhaven National Lab.

597
AIR CLEANING STUDIES; PROGRESS REPORT FOR FEB-
RUARY 1, 1950 TO JANUARY 31, 1951. Melvin W. First,
Leslie Silverman, Richard Dennis, Glenn A. Johnson,
August T. Rossano, Jr., Ralph Moschella, Charles Billings,
Edward Berly, Sheldon Friedlander, and Philip Drinker.
June 30, 1951. 222p. (NYO-1581)

This report covers the corrolation and study of air and
gas cleaning activities at the sites and among the AEC
contractors and provides for consultation on problems that
arise. A major considiration is the research and develop-
ment on new methods and devices for air and gas cleaning,
The progiam has as its basic objectives the following items;
methods of collection and evaluation of samples, evaluation
of commercial air cleaners, correlation and collation of in-
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formation on air and gas cleaning in all activities, research
and development of new equipn.-nt, preparation of a practi-
cal handbook and training and educational activities for
personnel.

598
EFFICIENCY STUDIES OF FIBERGLAS PRE FILTERS FOR
CHEMICAL AND LABORATORY HOODS (Argonne National
Laboratory Type). Leslie S{lverman, Melvin W. First, and
Philip La Torre. June 6, 1952. 17p. (NYO-1584)

An evaluation was made of 3 types of chemical hood
filters composed of '4-in.-thick preformed resin-bonded
glass fiber batte, pleated into 18 » 20 » 2-in. steel {rames.
On the basis of the National Bureau of Standards discolora-
tion tests, using atmospheric dust, and the American Society
of Heating and Ventilating Engineers weightefficiency tests,
it was concluded that the 3 different designs were equivaient
in retention and in air flow resistance.

599
REMOVAL OF SOLUBLE GASES AND PARTICULATES
FROM AIR STREAMS (With special reference to {luorides).
Edward M. Berly, Melvin W. First, and Leslie Silverman.
Apr. 18, 1952, 48p. (NYO-1585)

High-efficiency absorption of soluble or reactive gases
can be obtained with available equipment using wetted
fiber beds. Wetted fibers are 5 to 10 times more efficient
than Rascaig rings or Berl Saddles when compared on the
basis of equal volumes. When compared on the basis of
welght of packing, 1 Ib of 78-u-diam. Saran fibers are about
150 times more efficient for the absorption of HF gas
than 1 Ib of ‘4-in. Raschig rings. This reduction in weight
and bulk can be utilized to realize impc rtant savings in con-
struction ard maintenance of gas-absorbing systems. A 5-
stage system of concurrently wetted fiber beds and counter -
current stages can produce 70% HF from 19.8% HF gas and
give a gaseous effluent which is hygienically safe. Scrubbing
of lean gas concentrations for control of atmospheric poliu-
tion may be accomplished in one or, at most, 2 stages con-
taining bed depths not >4 in.

600
AIR CLEANING STUDIES; PROGRESS REPORT FOR FEB-
RUARY 1, 1951 TO JUNE 30, 1952. Melvin W. First,
Leslie Silverman, Richard Dennis, August T. Rossano,
Charies Billings, Edward Conners, Ralph Moschella, Ed-
ward Berly, Sheldon Friedlander, and Philip Drinker.
Dec. 16, 1852. 132p. (NYO-1586)

Progress of the work is reported on methods of collec-
tion and evaluation of gas samples, evaluation of commercial
dust collector performance, research and development of
alr cleaning methods and equipment, and consulting and
training services to the AEC.

601
PERFORMANCE CHARACTERISTICS OF WET COLLEC-
TORS. Melvin W. First, Glenn A. Johnson, Richard Dennis,
Sheldon Friedlander, and Leslie Silverman. Mar. 11,1053,
T6p. (NYO-1587)

The performance characteristics of an experimental
cyclone scrubber and a commercial dynamic inertial-type
wet collector were investigated to obtain information con-
cerning the fundamental principles of wet collection and to
develop criteria for predicting and improving the perform-
ance of practical collecting devices. Photographs of the
scrubber and (ts allied components are shown and its
efficiency characteristics are presented in graphic form.

602
PERFORMANCE OF COMMERCIAL DUST COLLECTORS.
(REPORT OF FIELD TESTS). Richard Dennis, Glenn A.

Johnson, Melvin W. First, and Leslie Stiverman. Nov. 2,
1953, 45p. (NYO-1588)

An investigation was made of the performance of common
types of commercial aircleaning equipment for the collection
of a variety of industriz! aerosols. Test results are re-
ported for dry inertial type collectors, cloth scr<en and tube
filters, reverse jet filters, wet scrubbers, anc ow-voltage
electrostatic precipitators.

603
LABORATORY PERFORMANCE OF FABRIC DUST AND
FUME CULLECTORS. Cha »s E. Billings, Melvin W.
First, Richard Dennis, and ' lie Silverman. Aug. 31,
1954, 129p. (NYO-1580)

Three representative commercial fabric dust collectors
have been investigated to determine fundamental operating
characteristics. These characteristice include resistance,
collection efficiency, type of fabric, effectiveness of clean-
ing mechanism as related to aerosol characteristics, dust
loading, and filtering velocity. One coliector tested em-
ployed intermittent cleaning of sateen weave cotton filter
bags by mechanical shaking without air flow. Another
collector utilized continuous cleaning of a wool felt filter
bag by means of a high-velocity jet of reverse flow air
blown through the media from a traversing ring on the
clean air side. No interruption of primary air flow occurred
during cleaning. The third collector tested contained 4
compartments with provision for automatic cleaning by
rapping each compartment separately while back flow air
was admitted to the bags (sateen weave cotton). During
rapping of bags in one compartment primary air {low was
maintained by the other three. Comparison of performance
of these 3 collectors showed that the intermittentiy cleaned
unit had high collection efficiencies with low resistance and
filtering velocity but had large variations in resistance with
heavy dust loadings; the reverse-jetunit had moderately high
collection efficiencies, was capable of high filtering ve-
locities, and its resistance was relatively independent of
dust loading; the periodically cleaned collector had the low-
est collection efficiencies and the highest uperating recist-
ances at moderate filtering velocities.

604
AIR CLEANING STUDIES. PROGRESS REPORT FOR
JULY 1, 1852 TO JUNE 30, 1953, Melvin W, First, Leslie
Silverman, Richard Dennis, Charles Billings, August T.
Rossano, Edward Conners, Richard Coleman, and Philip
Drinker. Aug. 5, 1954. 37p. (NYO-1501)

Stries are reported on the principles of cloth filtration
and applications in wet dust collection; studies of the
efficiency of fibrous media as air filters; and studies of
the role of electrostatic charge in aerosol filtration.

605
PERFORMANCE OF THE MODEL K ELECTRO-POLAR
FILTER. (Report of Laboratory Tests). Charles E. Bill-
inge, Richard Dennis, and Leslie-Silverman. July 15, 1954,
30p. (NYO-1592)

Results of performance tests are presented for the Model
K Electro-Polar Filter, a high efficiency, low-loading dust
collector developed by the Western Precipitation Corpora-
tion. Collecting mechanisms in this device combine the
filtration characteristics of fine Fiberglas mats with the
electrostatic effects produced by placing the mats between
a positively charged (15 kv) screen and a grounded screen

606
ELECTROSTATIC MECHANISMS IN FIBER FILTRATION
OF AEROSOLS. August T. Rossano, Jr. and Leslie Silver-
man. May 11, 1955, 60p. (NYO-1504)
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A detailed evaluation is presented o/ the magnitude of
the electrostatic factor in the efficiency of aerosol filtra-
tion through fibrous filters. Data are presented from a
series of tests in which methylene blue spheres were used
as the test aerosol and all collection parameters, excepting
electrostatic extraction, were maintained constant through
the test series. Aerosol charge measurements were based
on the Faraday Ice Pail principle. Test equipment is de-
scribed, and results are presented graphically. Quantitative
information is included on the role of electrostatics as a
removal mechanism in aerosol filtration.

607
AIR CLEANING STUDIES. Progress Report for July 1,
1953 to June 30, 1954. Richard Dennis, Leslie Silverman,
Charles E. Billings, August T. Rossano, Jr., Edward
Conners, Jr., Richard D. Coleman, David M. Anderson,
William R. Samples, and Philip Drinker. Jan. 15, 1956,
58p. (NYO-4608)

Investigations on the principles of cloth filtration, the
role of electrostat. forces in gas cleaning, and studies on
resistance and filtration characteristics of {iber beds were
contizued during the period. New projects included rating
of several types of roughing filiers, evaluation and testing
of stain efficiency techniques, and a study of blast damages
to and re-entrainment from high efficiency filters.

608
ELECTROSTATIC MECHANISMS IN AEROSOL FILTRA-
TION BYMECHANICALLY CHARGED FABRIC MEDIA
AND RELATED STUDIES. Leslie Silverman, Edward W.
Conners, J-., and David M. Anderson. Sept. 4, 1956,
81p. (NYO-4610)

Test resuits are presented in which a mechanically in-
duced electrostatic charge on certain fabrics is employed
a8 an aid in the removal of particulate matter (atmospheric
dust) from air at room temperature. The theory of me-
chanically induced static charges and some experimental
data are presented.

609
AIR CLEANING STUDIES. Progress Report for July 1,
1954 to June 30, 1955. Richard Dennis, Leslie Silverman,
Charles E. Billings, David M. Anderson, William R. Sam-
ples, Harry M. Donaldson, Jr., and Philip Drinker. Oct. 15,
1956. 56p. (NY 46i1)

Progress on the air and gas cleaning project conducted
by Harvard University for the Engineering Division of the
Atomic Energy Commission is reported. Primary objec-
tives of this project include research and development on
alr and gas cleaning devices and methods for their testing
and evaluation, training and education of Commission and
contractor personnel, collection and correlation of informa-
tion on air and gas cleaning techniques, and consultation
services. Invesiigations on the role of electrostatic forces
in gas cleaning, studies on resistance and filtration char-
acteristics of fiber media, a r*udy of dust re-entrainment
from filters exposed to shoci waves, and rating of high
efficiency roughing filters were continued. New projects
included dete-mination of gas cleaning requirements for a
pilot model ingti. Jdonal incinerator, a theoretical study of
the behavior of null-type sampling probes, evaluation of
miniature cyclones for gas sampling and lzboratory testing
of a new type wet scrubber and 2 commercial collectors
employing electrified fiber mats.

610
EVALUATION OF AN EXPERIMENTAL FRENCH WET
SCRUBBER "SOLIVORE.” Edward Kristal, Richard Den-
nis, and Leslie Silverman. Mar. 29, 1857, 57p. (NYO-
4612)

Performance tests were conducted on an experimental
model of a French wet scrubber called the “Solivore. "
This unit (600 cfm capacity) consists of 4 similar collec-
tion stages in series, each containing two 1'4 hp spray
generators rated at 9 gpm and 7 psi, and 2 special Venturi
tube. A distinctive feature of this device is the spray
generator which uses a rotating machanical interrupter to
disintegrate small liquid jets. Weight collection efficiencies
were obtained with several aerosols for inlet dust loadings
ranging from 0.02 to 2 grains/ft’, water rates of 6 to
12 gpm per spray generator and for one, two, and three
stage operation. Efficiencies determined for a single stage
varied from 99% for resuspended fly ash to 22% for iron
oxide fume. Coarse and fine H,80, mists were collected
at efficiencies of 95 and 5%, respectively. Collection effi-
ciency for SO, in low concentrations (130 mg/m’®) averaged
91% with three stages. Efficiency varied divectly with the
number of collection stages and water rate ane. inversely
with the gas flow through the unit. Total pressure loss for
one stage operation (including droplet eliminator) was 4.5
in. of water at rated capacity. An additional pressure loss
of 2 to ® in. of water per collection stage was observed for
multi-stage operation.

University of Hlinois, Urbana.

Engineering Experiment Siation

on
IMPACTION OF DUST AND SMOKE PARTICLES ON SUR-
FACE AND BODY COLLECTORS. W. E. Ranz and J. B.
Wong. [nd' 49p. (AECU-1859)

An invesugation of the mechanism of collection of dust
and smoke particles of submicron size was undertakenfrom
the standpoint of a fundamental study of the impacticn of
aerosol particles on elementary collectors. The systems
analyzed were (1) rectangular and round aerosol jets im-
pinging on flat plates (jet impactors and impingement
separators); and (2) cylindrical and spherical collectors
placed in aerosol streams (fibrous filters and wet scrubbers).
Experimental data are presented on impaction efficiencies
of glycerol and H,80, aerosols of nearly uniform size under
various flow conditions. Rates of collection were determined
for impaction on wires and spheres in aerosol streams
moving at various velocities, and for impingement on flat
plates from rectangular and round aerosol jets of different
sizes. The results were correlated in terms of impaction
efficiencies as a function of the particle diameter, a char-
acteristic dimension of the jet or collector, and the velocity
of the aerosol stream. Theories for the physical motion of
small particles and for impaction on collectors were com-
pared with the experimental results. Electrostatic effects
were also taken into consideration. Application to practical
processes are shown.

612
COLLECTION OF AEROSOL PARTICLES iN THE PRES-
ENCE OF ELECTROSTATIC FIELDS. HerbestF. Kraemer
and H. F. Johnstone. [1054]. 44p. (AECU-2072)

A fundamental study of the deposition of particles on
stationary spherical and cylindrical obstacles from a mov-
ing aerosol stream in the presence of electrostatic forces
is of value in predicting the performance of new types of
dust removal equipment. Theoretical equations were de-
rived for the fraction of the aerosol deposited. An elec-
tronic digital computed, the ILLIAC, was used to solve the
equations. The deposition of homogeneous dioctyl phthalate
aerosols on a spherical collector was measured exper: -
mentally with various combinations of charged and un-
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charged collectors and aerosol particles. The experimental
results agree with those predicted by the theory within the
accuracy of the analytical methods used to measure the
deposition. As a result of the investigation, 2 new types of
dust colle “tion equipment are proposed for pilot plant study.

613
PROPERTIES OF ELECTRICALLY CHARGED AEROSOLS.
TECHNICAL REPORT 12. H. F. Kraemer. Mar. 31,1854,
#0p. (COO-1013)

A fundamenta! study has been made of the deposition of
particles on stationary spherical and cylindrical obstacles
from a moving aerosocl stream in the presence of electro-
static forces. Theoretical equations were derived for the
amount of aerosol deposited. The deposition of homogenecus
dioctyl phthalate aerosol on a spherical collector was
measured experimentally with various combinations of
charged and uncharged collector and aerosol particles. The
results are presented graphically. Within the accuracy of
the analytical methods used to measure deposition, the
experimental results agree with those predicted by the
theory. As a result of the investigation, 2 new types of dust
coliection equipment are proposed.

Industrial Hygiene Foundation
of America, Incorporated,
Pittsburgh, Pennsylvania

614
MEASUREMENT AND CONTROL OF RADIOACTIVE PAR-
TICULATE CONTAMINATION. Summary Report. Theo-
dore F. Hatch. [nd]. Decl. with deletions Jan. 13, 1956.
22p. (AECD-4096)

The measurement and control of radioactive particulate
matter by AEC installations are summarized. Accepted
atmospheric to’2rance ievels are listed. The methods and
requirements for sampling particulate contamination are
surveyed. Devices such as the cascade impactor and the
multi-stage impinger are described. Control requirements
for particulate contamination are also listed.

Knolls Atomic Power Laboratory,
Schenectady, New York

615
KAPL AIR CLEANING PROGRAM. L. J. Cherubin and
J. J. Fitzgerald. Jan. 4, 1954. Changed from OFFICIAL
USE ONLY June 3, 18057. 44p. (KAPL-1014)

A brief description of the air-cleaning requirements at
the Knolls Atomic Power Laboratory is given. A total of
407,600 cfm of air is cleaned. The CWS-6 filter units are
used to clean ~B0% of the air at the Laboratory. Caustic
scrubbers and an electrostatic precipitator are utilized in
specific air-cleaning operations. The efficiency of the air-
cleaning units is indicated by the low concentrations of
radioactive and toxic materials in the environs. The data
are tabulated. The collection efficiencies of 6 filter media
used for air cleaning and air sampling are tabulated as a
function of face velocity and particle size.

616
EVALUATION OF KAPL SEPARATIONS PROCESS STACK
EFFLUENT. J. J Fitr_erald. Jan.5, 1054. Decl. Nov.?7,
1957. 20p. (KAT™L-1015)

The KAPl separations process stack effluent is evalu-
ated. The adequacy and the efficiency of all the sampling

instruments are determined. The size of the particles en-
trained in the stack is studied under both the light and the
electron microscope. The mean particle size is <0.5 .
Autoradiographs of the particulate material indicate that
the majority of the activity is deposited on these submicronic
particles Chemical separations of the material deposited
on the Hollingsworth and Vose, H-70 filter papers and the
caustic scrubber are made. The rare earths comprise the
largest portion of the particulate activity while Ru'™ is
given off in relatively large quantities during the head-end
operation. The relative percentages of the activities given
off during the most important phases of the separauons
process are tabulated. The KAPL stack effluent is then
evaluated on the basis of the maximum permissible con-
centrations recommended n the Bureau of Standars Hand-
book 52.

617
COLLECTION EFFICIENCY OF AIR-CLEANING AND AIR-
SAMPLING FILTER MEDIA. J. J. Fitzgerald and C. G.
Detwiler. Mar. 15, 1854, 55p. (KAPL-1088)

The collection efficiency of several air-cleaning and
alr-sampling filter media was studied at face velocities of
0.5 to 250 cm/sec. The Millipore Filters used to test the
filter media were analyzed under both the light and the
electron microscope. Collection efficiency was expressed as
a function of particle size and face velocity. Solid duralumi-
num particles with a density of 2.7 g/cm’ were used as the
test material to determine the collection efficiency of the
Whatman-40 and 41, the Hollingsworth and Vose H-70, the
AEC-1, the CC-6, and the AAA-1106-B filter media The
collection efficiency of these filter media was investigated
for particles in the size range of 0.18 to 2.1 by a light
microscope analysis. Atmospheric dust was used as the
test material for the efficiency studies in the parti le size
range from 0.005 to 0.2 u. A silica replication of Millipore
Filter medium was made to prepare the test air samples
for analyses under the electron microscope. This replica-
tion method minimizes the opportunity of forming agglomer-
ates during the process of preparing the Millipore Filters
for an electron microscope analysis.

618
COLLECTION EFFICIENCY OF AIR CLEANING AND AIR
SAMPLING FILTER MEDIA IN THE PARTICLE SIZE
RANGE OF 0.005 TO ¢.1 MICRON. J. J. Fitzgerald and
C. G. Detwiler. Dec. §, 1855. 51p. (KAPL-1463)

The Hollingeworth and Vose-70 filter medium and the
air cleaning filter media (CC-6, MSA-1106-B, AEC-1)
tested in these experiments are significantly more efficient
in the collection of submicron particles than the Whatman-
40 and -41 filter papers. However, with a proper selection
of the face velocity, relatively high collection efficiencies
can be achieved even with the use of the Whatman filter
papers. In those filter efficiency studies, all air sampling
filter media investigated were more efficient for the collec~
tion of liquid KMnO, particles in the size range of 0.01 to
2.1 u than for corresponding sizes of solid duraluminum
particles. In the size range of 0.005 to 0.1 i, the What-
man-40 and -41 filter papers are more efficient in the
collection of solid duraluminum particles than in the coliec~
tion of KMnO, particles. The optimum particle size for
penetration through air cleaning and air sampling filter
media was detected or indicated in each of the studies con-
ducted. The optimum particle sizes for penetration through
Whatman-40 and -41 filter papers occurred at approxi-
mately 0.03 and 0.02 ., respectively, at a velocity of 150
cin,/ sec (the miniwum efficiency under these conditions was
90%). These results are in good agreement with the theory
of Davies and Green.
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Little (Arthur D.) Incorporated,
Cambridge, Massachusetts

619
INVESTIGATION OF STACK GAS FILTERING REQUIRE-
MENTS AND DEVELOPMENT OF SUITABLE FILTERS;
REPORT NO. 8. Feb. 28, 1950, 38p. (ALI-23)

A description is given of the work rndertaken to provide
a suitable paper fiiter for the high efficiency removal of
air-borne dust particles. A general study of air filtering
media (8 also presented as well as the application of
suitable methods of evaluating the performance of efficient
atr fliters and filter media neceseary to implement the work.

620
PROPERTIES CF VARIOUS FILTERING MEDIA FOR AT-
MOSPHERIC DUST SAMPLING. Walter J. Smith and Nor-
map F. Surprenant. July 1, 1853, 25p. (NP-5007)

A group of atmospheric dust sample media has been
studied for performance characteristics. The media were
selected to represent those in use in a number of labora-
tories. Test methods used were di-octyl phthalate (DOP)
smoke penetration, atmospheric dust penetration, efficiency
by particle size, and plugging rate on atmospheric dust. A
wide range of properties were shown. The filtering prop-
erties have been discussed, and the suitability of the media
for various applications has been indicated. It has been
demonstrated that efficiency measurements by the DOP
smoke test follow very closely the results given by at-
mospheric dust counts. This suggests that the fast DOP
method can be used to rate any filter medium on per cent
of atmospheric dust penetration by particle count.

o
INVESTIGATION OF STACK GAS FILTERING REQUIRE-
MENTS AND DEVELOPMENT OF SUITABLE FILTERS;
SUMMARY REPORT. June 30, 1851. 48p. (NYO-1575)

Alr filters and media suitable for use in AEC laboratories
and operating areas were investigated. Pile ventilation
studies, atmospheric aust studies, an economic stud' of
capillary air washers versus dry filters for radioa:tive
laboratories, sampling surveys at various points in e .peri-
mental air cleaning layouts, and evaluation studies of high
speed impactors as a practical means of rating efficiency of
filters on atmospheric dust are discussed. Development is
reported on high efficiency filters for use where air tem-
peratures are moderate. These filters are now in produc-
tion. Preliminary work is reported to be well advanced on
filters for high temperature work or for filtering air con-
taining chemical fumes or mists, where glass media must
replace cellulose.

622
DEVELOPMENT OF A HIGH TEMPERATURE - HIGH EF-
FICIENCY AIR FILTER: SUMMARY REPORT. Aug. 18,
1953. 48p. (NYO-4527)

A high-efficiency air filter made of noncombustible ma-
terials, suitable for use at temperatures of 500°F or higher
and resistant to corrosive gases and fumes, has been de-
veloped. The ({iiter mecium (or paper) is a feit-like mate-
rial similar in form and appearance to the low-temperature
media now in use. It is composed of all-mineral fibers
bonded together with a small amount of synthetic resin.
Glass fibers of about 3 4 diam provide 80% or more by
weight of the fiber composition. Either asbestos fibers or
very fine glass fibers are used with the coarser fiber.
Two formulations are recommended, the choice being gov-
erned by economics and availability of materiais. For low-
temperature use the binder does no harm in the filter, and
there is not enough present to be a fire hazard. When the

filter is used at high temperature the binder decomposes
harmlessly. Practical manufaciure of the fiiter media on
commercial equipment has been demonstrated by full-scale
paper mill runs, and this report contains recommended
mill procedures. A steel-frame filter unit design, using
mineral {iber medium and a high-temperature cement, gives
a finished product fulfilling the requirements to be met.
Filter manufacturers have demonstrated that the unit is a
practical production item. The new filte. has the same
high-efficiency performance and low air-flow resistance as
the present low-temperature {ilters, performance is as good
or better at 500°F, it will stand {requent wetting and drying,
and it is resistant to many chemicals. Cost will be somewhat
higher than for present filters.

Los Alamos Scientific Laboratory

623
DECONTAMINATION OF RADIOACTIVE WASTE AIR. L
R. Philip Hammond. [nd]. Decl.Oct.3,1948. 20. (AECD-
1)

Descriptions and photographs of a pilot plant consisting
of a baffle-plate tower of 42 plates along with methods of
operation, sampling, and sample counting are presented.
Variables studied include feed concentration, air and warer
rate, etc.

624
PARTICLE SIZE DETERMINATION IN RADIOACTIVE
AEROSOLS BY RADIO-AUTOGRAPH. J. A. Leary and
Francis J. Fitzgibbon. June 7, 1949. 14p. (AECD-2781)

A radioautographic technique has been used to study
particle size distribution in an aerosol of an a emitting
compound. By counting the number of tracks in the emul-
sion for a given exposure time, the size of each emitting
particle was calculated from the following formula:

o- 20

where C = number of tracks in emulsion from particle of
diameter “d’’ microns
t = autograph exposure time
K = constant

Particles as small as 0.2 have been accurately determined
in aerosols containing as little as 0.8uu g active material
per liter of air.

625
AIR DECONTAMINATION TESTS WITH BAFFLE PLATE
TOWERS, CAPILLARY WASHERS, AND FIBERGLASPA ~
R. Philip Hammond and Joseph A. Leary. Sept.1950. 8
(LA-1145)

In this study tracer techniques were used throughout, with
a few checks by other methods. The study centered around
wet methods of collection because of the advantage of such
methods in final disposal of collected radioactivity. Fur-
thermore, continuous removal of the scrubber liquid per-
mits control of the contamination level in the wquipment.
The glass-pad collectors, which are described, exhibited
high efficiency which for small particies is surprising in
view of their high operating velocity, low pressure drop,
and loose construction. The results of collection efficiency
measurements are reported in termsof “per cent passage,’’
(100 minus per cent efficiency). For high efficiencies the
“passage’’ reflects more significantly small changes in
performance. Details of the baffle-plate tower pilot plant,
the capillary-washer pilot plant, methods of sampling and
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counting, particle size measurements, and a sample calcu-
lation, are included with graphs.

626
DECONTAMINATION OF RADIOACTIVE WASTE AIR. 1.
R. Philllp Hamaond and Joseph A. Leary Oct. 1948
Decl. July 18, 1956. 17p. (LAMS-$70)

Information is given on the followiig experiments with
cascade scrubbers for decontaming ic.. of ¥ paloactive waste
air; effect of removing Fiberglas rorgy *' m qators; effects
of changes in air velocity and water sirculn.dsn rate; effect
of operating conditions on particie awe io “ischarge »ir,;
particle size data, and studies of pucii\e penetration of
filter paper.

Massachusetts Institute of Technology,
Oak Ridge, Tennessee.

Engineering Practice Schenl

627
REMOVAL OF RADIOACTIVE PARTICLES FROM GASES
BY THE TRION ELECTROSTATIC PRECIPITATOR. T F.
Furiong, H. C. Harrison, J. F. O'Donnell, and R. P. Webb.
June 23, 1950, 27p. (K-615)

Operational tests were made on a Trion electrostatic
precipitator to determine its effectiveness in removing
radioactive dust from cell vent gaser and its activity
buildup characteristics. The effects of flow rate variation
on decontamination efficiency, pressure drop, and the
activity of the unit during bulldup and washdown were de-
termined.

Massachusetts Institute of Technology,
South Dartmouth.
Round Hill Field Station

628
FINAL REPORT [ON] RESEARCH ON TURBULENCE AND
DIFFUSION OF PARTICULATE MATTER IN THE LOWER
LAYERS OF THE ATMOSPHERE [FOR] NOVEMBER 1,
1948 — NOVEMBER 30, 1951. E. Wendell Hewson, H. E.
Cramer, G. C. Gill, and F. A. Record. [nd]. 120p. (NP-
4075)

An investigation was made of the turbulent flow of air in
which both the mixing-length theory and the statistical
theory were investigated. New types of instruments de-
veloped for the study include a fast-response instrument to
measure rapid turbulent fluctuations of wind speed, wind
direction, and tempurature. Instrumentation for measuring
mean wini speed, mean wind direction, and mean air tem-
perature was developed and installed at six levels on a
permanent 144 {t steel tower. A portable 40 ft steel tower
which moves on wheels waa constructed and similar instru-
mentation installed at 4 levels, Sets of grouped field ob-
servations were made and each set of cata was analyzed
intensely by statistical and other means. The development
of theoretical concepts resulted in a theoretical model of
the process of eddy diffusion in turbulent flow which
postulates that diffusion is a direct result of dynamic
entrainment of air in a steady state of {low. Included is a
summary of the present trends in research on atmospheric
turbulence in the boundary layer and recommendations for
further research.

Mine Safety Appliances Company,

Pittsburgh, Pennsylvania

629
AN INVESTIGATION OF 8. LERS FOR THE COLLEC-
TION AND CLASSIFI ‘N OF RADIOACTIVE AIR-
BORNE PARTICULATE MATERIALS. PROGRESS RE-
PORT. Apr. 9, 19054 32p (NP-5423)

The objective of this investigation was the design,
construction, and testing of prototype samplers which would
collect all particles in a dust cloud and would separate the
particles into fractions representative of those colliected
in the upper and lower human respiratory tracts. This re-
port describes 3 samplers and gives the results of tests
made with them. In all 3 devices impingement was used to
collect the larger particles. In 2 of the samplers, the
remaining airborne particles were collected by thermal
precipitation, while filtration was used in the third. The
results presented indicate that the samplers perform the
desired separation. Methods for using similar samplers
in determining the relative radioactivity of various size
fractions of dusts are suggested.

Ministry of Supply, Great Britain

630
AN IMPROVED DOUBLE CONE FILTER FOR SAMPLING
PARTICULATE CLOUDS. D). Thorp. Mar. 26, 1951. 3p.
(NP-3283)

A short account is given o’ the redesign of a double-cone
filter (using filter paper, asbestos paper, or other material)
for atmospheric sampling.

Mound Laboratory, Miamisburg, Ohio

6N
REMOVAL OF S1BMICRON AEROSOL PARTICLES FROM
A MOVING GA, STREAM BY THE CONDENSATION
CENTER EFFFCT. P. J. Schaver. [nd] Decl. Aug. 2,
1850. 30p. (AECD-2986; MLM- .50(Rev.))

In the disposal of radioactive solid wastes from labora-
tories and plants by incineration, the flue gases may be
assumed, in most cases, to contain the radioactivity in the
form of particulate matter. The gas volume to be handled
is small, probably > 100 {t’/min. Efficiencies of practically
100% are required. After a survey of known methods of re-
moval of submicron pardicles from gas streams, a new
method using the condensation-center effect was investi-
gated. This method consists of introducing the gas stream
into a eteam exhauster, the condensing water droplets
forming on the particles and growing to such size that they
can be removed completely by conventional equipment.
Various designs of nozzles were tested, and the value of
double condensation effects was shown. A penetration as
low as 0.35% was achieved.

632
THE APPLICATION OF TYPE 6 FILTER PAPER FOR
THE REMOVAL OF AIRBORNE ALPHA EMITTING CON-
TAMINATION. R. Endebrock. Apr. 18, 1947. Decl.
Dec. 7, 1855. 35p. (MLM-188)

A determination was made of the efficiency of paper
filters in removing airborne a-emitting contamination at
various levels of contamination and of the operational
pressure differentials of Type 6 filter paper. Other perti-
nent data were also collected. Results given the average
efficiency of Type €, single-thicknese paper, for 21 runs
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as 94.5%and for 12 runs on double thickness paper as
96.6%.

National Gas Turbine Establishment,

Farnborough, Hants, England

633
SOME TESTS ON A HIGH EFFICIENCY AIR CLEANER.
D R. Whittet. July 1953. 40p. (NGTE-R-139)

Performance tests were conducted on a special form of
Cottrell precipitator in which a moving film of water forms
the receiving electrode. The tests were conducted mainly
on 3 different lengths of 3 in. tube with length-to-diameter
ratios ranging from 13.1 to 33.5 and at air velocities
ranging from 3 to 10 ft/sec. Blackness test efficiencies
as high as 99.99% were recorded in the laboratory when
using air polluted with C smoke as a test atmosphare, and
up to 99.94% when cleaning a typical industrial atmosphere.
The performance of the cleaner at differing conditions of
air velocity, applied voltage, wire diameter, tube diameter,
and tube length is examined, and a comparison is made be-
fween the actuzl test results and those forecast by applica-
ton of certain commonly used expressions for efficiency
and fleld strength. An examination is also made of the
power requirements of this type of cleaner, and recom-
mendations are made concerning the most economical form
of construction and the choice of tube dimensions.

Naval Radiologicel Defense Laboratory,
San Francisco, California

634
AN AUTORADIOGRAPHIC METHOD OF DETECTING AND
IDENTIFYING BETA-ACTIVE PARTICLES IN A HETERO-
GENEOUS MIXTURE. Philip D. LaRiviere and Stephen K.
Ichiki. Mar. 27, 1952, 18p. (USNRDL-342)

An autoradiographic-optical method of determining the
sample statistics of the 3-y emitting miembers of a mixed
radioactive and inert aerosol is presented. The aercsol
coraponents may be heterogeneous with respect to size,
shipe and composition. The aerosol sample is deposited on
microscope cover slips and covered with autoradiographic
stripping film in gelatin, forming a permanent, sealed as-
sembly. The expose* and processed assembly is placed
under the microscope i such a manne~ that the particles
are above the emulsion. e autoradiograph: under the
radioactive particles are then found with conventional
substage (llumination 25 the active particles producing the
autoradiographs revealed by vertical illumination. The
method permits positive identification of radicactive par-
ticles down to the limit detection of the optical system
employed. Concentrations of 300 active particles/mm’ of
collection slide were easily resolvable in the first applica-
tion of the method.

635
REPRESENTATIVE SAMPLING OF DUST PARTICLES IN
HIGH VELOCITY AIR STREAMS. T. C. Goodale, B. M.
Carder, and E. C. Evans, [Il. May1,1952. 11p. (USNRDL-
343; v-221518)

A high-altitude aerosol sampler was developed for use
on aircraft in flight. The device maintains air flow into its
inlet isokinetic with the flow of the air stream sampled
over a wide range of aititudes and air velocities.

636
DUST SAMPLING BY THERMAL PRECIPITATION. L G.
Poppolf. Dec. 8, 1952, 18p. (USNRDL-382)

The theory of thermal precipitation is summarized and
its applicability to the operation of aerosol collectors is
considered. The essential characteristics of thermal pre-
cipitators are discussed. Results from limited investiga-
tions of the operating characteristics of one type of thermal
precipitator are included.

New Mexico Institute of Mining

and Technology, Socorro

637
A THERMAL PRECIPITATOR FOR SPARSE DISPERSIONS
OF AEROSOLS. E. R. Harrington and W. D. Crozier.
December 1948. 17p. (NP-1091)

A thermal precipitator has been built which is capable of
almost 100% collection of aerosols from 1 liter of air/min.
The collection is deposited on a metzl or glass plate in an
area of a few square centimeters. It still isnot as effective
as desired for the very sparse dispersions sometimes met.
The greatest value of the device probably will be in col-
lection of particles the sizes of which are below the effective
range of impingement devices and as a standard in labo-
ratory studies of the performance of impingement, and
other equipment.

New York Operations Office,

Health and Safety Laboratory, AEC

638
SOME TECHNIQUES AND EQUIPMENT FOR TRACE

QUANTITY SAMPLING OF INDUSTRIAL AEROSOLS.
W. B. Harris and H. D. LeVine. Nov. 29, 1950, 24p.
(NYO-1534)

The use of filter paper collection of air samples is
compared with other methods and the advantages of filtra-
tion are discussed where gravimetric or radiometric
analysis is desired. The design and construction of two
reliable light-weight air samplers is given. One of these
is for the range to 0.03 m’/min where the other will operate
to 2.0 m'/min. Filter paper characteristics, cascade im-
pactor characteristics, and field techniques for microgram
aerosol concentrations are discussed.

639
EXPERIMENTAL COLLECTION EFFICIENCY OF A
STRATOSFHERIC AIR SAMPLER. Peter Loysen, Alfred
J. Breslin, and Hugo J. DiGiovanni. June 1956. 28p.
(NYO-4708)

The Health and Safety Laboratory built an electrostatic
precipitator for stratospheric air sampling. The instru-
ment has been in use over a period of 2 yr. This report
describes the sampler and an experimental study of its
dust collection efficiency. The tests wer conducted in a
low pressure, walk-in chamber. Efficiency values were
based on the relative quantities of aerosol coliected by
the sampler and on a following filter. The test medium was
an NH,Cl aerosol with a count median of 0.2y and a stand-
ard deviation of 2.5. Initial runs at a simulated altitude of
90,000 ft indicated an average collection efficiency of
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Oak Ridge Gaseous Diffusion Plant

640
AIR-BORNE CONTAMINATION RESULTING FROM
TRANSFERABLE CONTAMINATION ON SURFACES. J. C.
Bailey and R. C. Rohr. Nov. 24, 1953 Changed from
OFFICIAL USE ONLY Sept. 6, 1955. 12p. (K-1088)

A comparison of air-borne activity with transferable
surface activity in two contaminated plant locations during
norraal operation indicates that the ratio of air activity to
surface activity is in the range of about 0.25 to 1.9 (dis/
min/m’ air)/(dis/min/cm’ surface). This latter figure is
considered to be the maximum value of this ratio which
mught exist for long continued operations at K-25. How-
ever, a test designed to indicate the maximum activity
which might resuit from plant operations included the com-
bined action of air circulating fans and equipment vibrations
and gave a corresponding rado of about 20 (dis/min/m’
air)/(dis/min/cm’ surface) for short periods.

Oak Ridge National Laboratory

641
PCLAROGRAPHIC DETERMINATION OF URANIUM IN
DUST SAMPLES. Stanton B. Smith. Aug. 30, 1943, Decl.
Oci 15, 1948, 17p. (AECD-2381)

Information is included on the following topics: collection
of atmospheric dust samples with an electrostatic precipi-
tator; analysis for U with a dropping Hg electrode ap-
paratus; preparation of cell solution and operation of
polarograph; and experimental data for sample analyses.

642
EVALUATION OF A COTTRELL ELECTROSTATIC PRE-
CIPITATOR ON A RADIOCHEMICAL PROCESS OFF-GAS
SYSTEM. J. C. Suddath. Nov. 26, 1951. Decl. Jan. 14,
1952, 39p. (AECD-3205; ORNL-1082)

A Cottrell Electrostatic Precipitator, installed on an
off-gas system of the ORNL I, recovery operation and the
ORNL special isotope recovery operation, was evaluated
to determine its radioactivity-removal efficiency. It was
shown that the Cottrell Electrostatic Precipitator would
collect more than 99.9% of the solid radioactivity in the
off-gas, when the voltage was 50 to 55 Kv, and the concen-
tration of radicactivity as solids was greater than 5.0 »
10~ uc/em? of off-gas.

643
HRP-RYDRAULIC CYCLONE STUDY FOR LIQUID-SOLID
SEPARATION. P. A Haas, E. O. Hurmi, M. E, Whatley,
and J. R. Engel. Aug. 7, 1956. 19p. (CF-56-8-132)

The resuits of this study Indicate that hydroclones are
practical for separating particles in the 1 to 10 range
from reactor coolants or fuel solutions. Even in high-
temperature, high-pressure, corrosive systems hydro-
clones are more durable and trouble-free than present
equipment. Heavy phase concentration factors up to 4,500
were obtained in the studies.

644
EVALUATION OF FILTERING EFFICIENCY AND
OPERATING LIFE OF FG MATERIAL USED IN PILE
COOLING AIR FILTER HOUSE. H. C. Savage. Dec. 1,
1948. Decl. Jan. 6, 1956. 19p. (ORNL-500)

An experimental investigation of the relative efficiencies
and operating life of 3 combinations of American Air
Filter Company's FG filter media as used in the piie
cooling air filter house at Oak Ridge National Laboratory
is reported.

645
ORNL X-PILE FILTER HOUSE. F. M. Tench and M. E.
Rameey. May 21, 1052, Decl.Jan.28,1954. 17p. (ORNL-
1417

The filter house is designed to filter radioactive dust
particles from the cooling air of the ORNL Graphite Reac~
tor before the air is released to the atmosphere. Desian
and efficiency of (he filter house are reported.

640
THE DIFFUSION BATTERY ME THOD FOR AEROSOL PAR-
TICLE SIZE DETERMINATION. Jess W. Thomas. Jan. S,
1954, 68p. (ORNL-1648)

Two parallel plate diffusion batteries were made and used
for particle size determination in the 0.1 i radius range.
The aerosol particle size as determined by the batteries
was compared with the size as determined by a standard
light scattering method. Results agreed to within 30%. Cir-
cular tube batteries were made and used to check the ap-
plicability of the method to diffusion of particles as small
as gas molecules. The diffusion coefficients of gas mole-
cules obtained by this method agreed well with the litera-
ture values. It was concluded that the diffusion battery is a
valuable instrument for study of the particle size of aero-
sols from atomic sizes up to particle radii of about 0.5 u.
Two batteries, with graphs of operating parameters, are
now available for use in filler efficiency studies.

647
CLOUD CHAMBER FOR MEASURING THE PARTICLE
DENSITY OF AN AEROSOL. Bernard G. Saunders.
Feb. 19, 1954, 28p. (ORNL-1855)

This report summarizes the work performed in setting
up and calibrating a continuous-action cloud chamber which
determines the number of particles in a unit volume of
aerosol. Every particle on the order of 10" 4 in radius
or larger serves as the nucleus of a water droplet which
can be photographed and counted. When a total of 500 drop-
lets can be rounted, the accuracy of the measurement
amounts to 5.2% standard deviation. Aerosol concentra.
tions can be measured from 5 x 10*to 2 x 10* particles/cm’.

648
ELECTROSTATIC PRECIPITATOR FOR MEASURING
PARTICLE-SIZE DISTRIBUTION IN AEROSOLS. Bernard
G. Saunders. Feb. 8, 1954. 24p. (ORNL-1656)

An electrostatic precipitator has been constructed that
sorts smoke particles according to size. Attempts to
calib. ate it for size distribution have so far been un-
successful.

649
A SERVOMECHANISM FOR MEASURING AEROSOL PAR-
TICLE SIZE AND A SERVOMECHANISM FOR CONTROL-
LING PARTICLE SIZE IN THE DIOCTYL PHTHALATE
AEROSOL GENERATOR. R. Louis Bradshaw. Jan. 29,
1854, 36p. (ORNL-1680)

A servomechanism is described which continuously meas-
ures and records particle size of homogeneous aerosols
in the range from approximately 0.1 u to 0.2 uradius. The
principles of operation are explained, and limitations of the
instrument are discussed with suggestions for improving
the operation. Circuit diagrama and pictures of the instru-
ment are shown. A servomechaniam for controlling par-
ticle size in the dioctyl phthalate aerosol generator is
described. The principles of operation are explained, and
results of tests of the mechanis.y on an analog of the
generator are discussed. Reasons are advanced for the
unsatisfactory operation of the instrument on the actual
generator and suggestions for improvement are given.
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650
SOLID AEROEOL GENERATION. W. D. Cottrel.
1954, 26p. (ORNL-1866)

The problem under investigation was that of generating a
solid homogeneous aerosol in sufficient concentration to
permit its use as a test aerosol. The method of approach
was that of generating an aerosol of homogeneous liquid
droplets from a suitable solution and drying the droplets to
form solid particles of the solute. Several types of genera-
tors were investigated with the most promisi.g being a
high speed air top. The air top was rotated it speeds up
to ~ 100,000 rpm and gave liquid droplets as small as 20 4
in diam. The minimum size of solid particles that could
be produced from these liquid droplets was not deterrined.

Teb. 5,

Oak Ridge Operations Office, AEC

651
INDUSTRIAL TECHNICAL INFORMATION MEETING ON
COLD PROCESSING OF ENRICHED URANIUM, OAK
RIDGE, SEPTEMBER 13-15, 1956. September 1956. 96p.
(TID-7518(Pt.1))

Alr sampling and water sampling equipment are described
on p. 86-89,

University of Rochester,
Rochester, New York.

Atomic Energy Project

652
EFFICIENCY OF FILTRATION METHODS FOR THE COL-~
LECTION OF ATMOSPHERIC IMPURITIES Sidney Laskin,
Paul B. Frank, and Robert H. Wilson. Apr. 25, 1950. 2p.
(\ECU-880)

Ye efficiency of filter paper sampling trains in col-
lect. ¢ atmospheric impurities was determined from a
series of experiments using aerosols of NaCl. The NaCl
passing the filters was determined with a flame pho-
tometer. Efficiency vs. flow rate is discussed.

653
THE MODIFIED CASCADE IMPACTGR. Sidney Laskin.
Aug. 8, 1950. 31p. (UR-129)

The Modified Cascade Impactor is a multiple-stage aero-
sol sampling device used for the characterization of atmos-
pheric contaminants in terms of particle size a i concen~
tration. Excellent results are obtained in the range 0.2 to
50u. The design permits interchangeable jets, accurate
slits, and the sturdiness and duplication of construction
required for practical use. In principle, the instrument
employs a series of 4 jets of decreasing areas and collect-
ing slides arranged in tandem. These are followed by a
fifth sampling stage in the form of a filter paper. The
special advantage of the Modified Cascade Impactor has
been in ‘he development of a procedure whereby particle
Size-mass distributions can be determined by a chemical
or physical analysis of the total particulate mass collected
at each stage without resorting to counting the particles
or measuring their diameters. The Impactor has been
applied in the characterization of dust and mist atmos-
pheres of U and Be compounds. The instrument may also
be used for the size-distribution analysis of a mix*ure of
dusts such as is frequently encountered in many industrial
atmospheres.

654
DESIGN OF AN OSCILLATING THERMAL PRECIPITATOR.
K. E. Lautherbach, R. H. Wilson, S. Laskin, and D. W.
Meter. Apr. 25, 1952. 24p. (UR-199)

la a thermal precipitator the deposit s uniform length-
wise, but variable with respect to average particle size and
particle number in traversing the width. By means of a
linear-motion cam in the unit described here, the collection
slide can be oscillated during sampling inadirection paral-
lel to the air flow path, thus effectively mixing large and
small particles as they are deposited. The resulting spect-
men is in the form of arectangle, % in. by % in. In parallel
determinations, the coliection efficiency of the instrument
has been evaluated as 99.5°% for all particles below 1.0 4.
This applies for sampling rates up to 20 ml/min.

655
EFFICIENCY STUDIES OF THE ELECTROSTATIC
PRECIPITATOR. K. E. Lauterbach, T. T. Mercer, A, D.
Haynes, and P. E. Morrow. Oct. 15, 1953. 16p. (UR-287)

Tests of the electrostatic precipitator in collecting a
radioactive aerosol have shown that the instrument retains
a uniformly high percentage of airborne particulate ma-
terial. The percentage of dust poinetration through the
precipitator was calculated from the original aerosol ac-
tivity and the activity of the deposit collected on 3 molecu-
lar filters in series following the test inetrument. The
method of tesiing has been {ound to give reproducible re-
sults in estimating penetration values as low as 0.005%
On the basis of & number of tests of molecular filters in
series, the efficiency of this filtering medium appears to
be extremely high.

Union Ccrbids Nuclear Company,
Y"z *m' M .m.

656
RECOVERY OF URANIUM FROM FIBERGLAS AIR FIL-
TERS. R. H. Adams, J. A. Rogers, and K. B. Brown.
Aug. 5, 1946. Decl. Feb. 21, 1956, Op. (AECD-4224;
C-2.320.8)

Various procedures for extracting U from Fiberglas air
filters have been tested and compared. Satisfactory re-
sults which involve the least amount of handling are ob-
tained by simply washing the material with hot 1:1 HCIL.

United Kingdom Atomic Energy Authority.
Research Group.

Atomic Energy Research Establishment,
Harweii, Serks, England

657
A STUDY OF THZ MOTION OF SOLID PARTICLES IN A
HYDRAULIiC CYCLONE. D. F. Kelsall. Apr. 21, 1952,
34p. (AERE-CE/R-913)

Using an optical method involving suitable ultramicro-
scope illumination and a microscope fitted with rotating
objectives, tangential velocity components of fine Al par-
ticles were measured directly at selected positions within
a transparent hydraulic cyclone. Vertical velocity com-
ponents at the same positions were obtained by measuring
the angle of inclination of particle tracks to the horizontal,
and water radial velocity components were calculated from
continuity considerations. The results are presented as
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tangential, vertical and radial velocity profiles {~om which
& picture of the flow patterns can be obtained. By appling
Stokes' Law tc the settling process, equilibrium er relopes
were derived for particles of several sizes and & measure
of the particle separation eificiency was obtained.

Vitre Corporation of America, New York

658
DECONTAMINATION OF WASTE GASES. Detalled Project
Status Report. Job 11. Sept. 23, 1049. Decl. Jan. 11,
1956 60p. (KLX-585)

The results of a laboratory investigation of possible
procedures for removing radioactive rarticulate material
entrained in gas streams "=« ‘_acated that, by use of a
steam injection technique, removal efficiencies approach-
ing those currently being obtained by CWS-6 filter paper
and sand filters can be realized in & commercial wet im-
pingement plate scrubber operating on a nonradioactive
dust suspension which approxin.ates actual plant conditions.
Operating the scrubber aione proved unsatisfactory. A
preliminary investigation of the effect of sonic agglomera-
tion on a nonradioactive dust suspencion has revealed
appreciable, though not completely satisfactory, improve-
ment in the separation efficlency of the wet scrubber
Methods were developed for generating and analyzing both
radioactive and nonradioactive air-borne particulate matter
and were successfully applied to the evaluation of various
types of filter papers and to a pilot-plant gas-cleaning
system. The investigation demonstrated the feasibility of
operating a pilot plant system for the evaluation of air
cleaning equipment using laboratory-generated test sus-
pensions

Gases

Argonne National Laboratory,
Lemont, lllinois

659
DEVELOPMENT OF EQVUIPMENT FOR DETECTION OF
ATMOSPHERIC XENON. 8. A Kline. Jan. 19, 1945
Decl. Feb. 14, 1956, 2ip. (CE-2674)

A process and equipment, for determining whether the
concentration of Xe'"™ which escapes from the stacks at
ORNL constitutes a health hazard, were developed. The
separation unit had an efficiency of about 40% while that of
the collecting and separation units combined was about
20%

Brookhaven National Laboratory,
Upton, New York

660
THE FORECASTING OF MICROME TEOROLOGICAL VAR-
IABLES. Maynard E. Smith. [nd]. 13p. (AECU-702)

The current status of the forecasting program developed
for nuclear reactor operations at BNL is discussed in
some detail. In the examination of the forecasting method
emphasis is placed on the use of relationships between
synoptic and micrometeorological variables as they have
been determined by cbservation and climatological studies.
The practical application of this type of program to indus-

trial problems, both in the field of atomic energy and
otherwise, is considered.

661
THE THEORETICAL GRCUND-LEVEL DOSE-RATE FROM
THE RADIOARGON EMITTED BY THE BROOKHAVEN
REACTOR STACK. Philip H. Lowry. July 1950 33p.
(BNL-81)

By a combination of theory and experimestal data ob-
tained from oll-fog concentration measuremen's, an ap-
proximate solution to the problem of determining dose rate
from the A'' emitted by the Brookhaven Laboratory reactor
stack has been obtained. Thy solution is believed tobe valid
under nearly all meteorological conditions. It is in the
form of isodc 2 templates which give the mean value of the
domse rate over an area ! km by 10 deg, extending from the
chimney base for a radial distance of 15 km, and averaged
for 1 hr. The templates have been constructed for a wide
range of weather conditions, including all the major types
expected to occur in the Laboratory area.

662
A COMPARISON OF COMPUTED AND MEASURED
GROUND-LEVEL DOSE RATES FROM RADIOARGON
EMITTED BY THE BROOKHAVEN REACTOR STACK.
Irving A. Singer. May 1954, 42p. (BNL-202)

By a combination of theory and experimental data ob-
tained from oil fog concentration measurements, an ap-
proximate solution to the problem of determining dose
rates from the radioargon under various meteorological
conditions has been obtained. The (. lculated values are
compared with measured weekly and hourly values of AY
at 8 stations.

663
METEOROLOGICAL FACTORS IN ATMOSPHERIC POLU-
TION PROBLEMS. Maynard E. Smith. Apr. 26, 1951,
14p. (BNL-1070)

The influence of meteorclogical parameters in the dis-
persion of cooling air from the Brookhaven nuclear reactor
stack has been under investigation for 3 yr. The empirical
results obtained with an oil-fog test effluent are compared
with theoretical expectations, and the apparent causes of
the discrepancies are aralyzed. Two methods of obtaining
engineering estimates of ground-level concentrations arising
from elevated sources are brie‘ly described, together with
an assessment of their probable limitations.

664
THE USE OF AVERAGES IN AIR POLLUTION METEOR-
OLOGY. Irving A. Singer and Maynard E. Smith. May 15,
1953, 13p. (SNL-1513)

The Uteraiure on the meteorology of stack dispersion
contains references to “average’’ conditions, suggesting
that such conditions are common and that dispersion
calculations based on them will be representative. Studies
made at Brookhaven National Laboratory show that the
conditions usually described as “average’’ are in fact un-
common at that location, and probably in most locations in
the United States. The variability of wind gustiness, an
index of dispersion conditions, is described and related to
other meteorological parameters to illustrate the desira-
bility of determining the most probable conditions, rather
than the average. A study of dispersion from an individual
stack should reveal the conditions under which the effluent
will have undesirable effects, and describe the seasonal
and diurnal frequencies of those conditions. Hypothetical
examples are used to show how different stack and effiuent
characteristics may result in wholly different pollution
problems under identical meteorological conditions.
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965
AT 4OSPHERIC DIFFUSION FORMULAE AND PRACTICAL
#/CuLUTION PROBLEMS. Maynard E. Smith. Mar. 2,
1955, 14p. (BNL-2242)

A systematic evaluation of a typical industrial air pollu-
tion problem es not presuppose the necessity of any
particular method of analysis or testing. It should begin
with careful evaluation of source parameters and pollutant
effects to determine precisely ’hat estimates will be
valuable. Behavior of the effluent near the source involves
the joint consider=tion of 2 factors, aerodynamics and jet-
density effects. The latter can be calculated, but the former
is a wind tunnel problem Calculation of turbulent diffusion
of gaseous or small particulate effluent in the natural
atmosphere |8 undertaken subsequent to the evaluation of
local effects. Results of usable accuracy can generally be
obtained, although a formidable lst of modifying and
qualifying factors must be considered. Reliability of the
results is *20 variable for a single specification, but it
certainly approaches +50% for simpler cases. The treat-
ment of typical particulate deposition, if such a process
exists, is a far more complex problem in which our
knowledge is severely limited. The reliability of theoretical
estimates for small particles is unknown.

University of California, Berkeley.
Radiation Laboratory

666
OFF-GAS TREATMENT IN BERKELEY ENCLOSURES.
M. D. Thaxter, H. P. Cantelow, and C. Burk. Jun. 7, 1957.
18p. (UCRL-3635)

Developments at UCRL in off-gas treatment are re-
viewed. A multiple-purpose gas scrobber and a total
capture system for slug-dissoiver off gas are described.

University of California, Los Angeles.
Atomic Energy Project

667
RADIOARGON EFFLUENT FROM THE STACK OF THE
MEDICAL RESEARCH REACTOR. M. A. Greenfield,
A. Norman, and D. P. Gamble. Sept. 26, 1955. 12p.
(UCLA-344)

The maximum concentration of radioargon in the ef-
fluent from the stack of the Medical Research Reactor will
rive ay ray dose rate, measured at the stack, of 1.9 mr/
vear. This is about 1% of the dose rate due to the natural
background radiation.

Colorado Agricuitvral and

Mechanical College, Fort Collins

668
ATMOSPHERIC DIFFUSION FROM A POINT SOURCE.
C. 8. Yih. Aug. 1351. 11p. (NP-3525; Report No. 4;
U-19167)

The differential equation of diffusion when the wind
velocity and the vertical and lateral diffusivities are power
functions of height is given. Exact solution of this equation
for the case of a point source is presented. In the system-
atic search for thio solution, dimensional analysis has been
utilized to the optimum advantage.

”

Defence Research Chemical Labaratories,

Ottawa, Canada

669
APPLICATION OF DIFFUSION THEORY TO DISPERSION
OF STACK GAS IN THE ATMOSPHERE. Morris Katz.
Sept. 1952, 37p. (DRCL-110)

A considerable mass of data on measured ground concen-
trations of SOy in the Trail, B. C., and Sudbury, Ont.,
smelter areas have been utilized to test the atmospheric-
diffusion theories of Sutton and of Bosanquet and Pearsor.
Effective stack heights have been employed which take into
account the rise of the smoke above the source in various
wind speeds due to the velocity and temperature of the
gases issuing from the stack. Data are also presented on
the vertical distribution of smoke in the Sudbury area
from gas samples collected by apparatus transported at
various altitudes in aircraft flights. It is clear that the
Bosanquet-Pearson equation of diffusion cannot apply to
these cases. Good correlation between predicted and meas-
ured gas concentrations is obtained by application of
Sutton’s diffusion theory.

Department or Commerce,
‘Weather Bureau,

Washington, D.C.

670
METEOROLOGY AND ATOMIC ENERGY. July 1955. 182p.
(AECU-30686)

The application of meteorology to the air-pollution prob-
lem of the atomic industry is discussed. Methods and sug-
gestions for the collection, analysis, and use of meteoro-
logical data are included Topics discussed include:
meteorology in site operations, meteorological fundamentals
for air pollution studies, atmospheric diffusion theories,
behavior of stack effiuents, behavior of explosion debris
clouds, fall-out from airborne clouds, radioactive cloud
dosage calculations, graphical solutions to atmospheric
diffusion problems, reactor hazard analyses, meteoro-
logical equipment and records, and climatological data for
site selection and planning. Selected equations, parameters,
and conversion factors are included.

General Electric Company.
Aircraft Nuclear Propulsion Project,

Cincinnati, Ohio

on
CLOUD DOSAGE CALCULATIONS. R. L. Waterfield.
Apr. 5, 1954. 1lp. (APEX-179; XDC-54-4-12)

The dosage from a radioa.tive cloud formed by a sudden
release of fission products from a stack is calculated by
means of Sutton’s diffusion equation.

General Electric Company.
Hanford Atomic Products Operation,

Richland, Washington

672
THE EFFECT OF THE SPEED OF EMISSION ON THE
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RISE OF A PLUME OF STACK GASFS. Problem 664 .55
M. L. Barad Nov. 20, 1950 Changed from OFFICIAL
USE ONLY Jan. 23, 1987 8p. (HW-20008)

Studies of atmospheric pollution were made to determine
the level at which effiuents will level off after emission
from the tops of stacks. The maximum height of the plume
is important because it enables one to speak of the “effec-
tive’' height of the stack. An attempt is made to summarize
the results of recent research on the effective height of
smoke stacks. In this summary attention i paid only to
the case in w"ich the density of the stack effiuent is the
same ‘s that of the surrounding air. The results of this
invest.gation indicated that the experimental results of
Bry.nt and Bosanquet, Carey, and Halton are not in agree-
ment. The lack of agreement suggests the need for further
wid-tunnel work on thie subject. A parabolic relationahip
be ween the penetration and the horizontal distance of the
plurye satisfies the Bryant observation in the range m = 2
tom~4

673
REMOVAL OF IODINE VAPOR FROM GAS STREAMS BY
SORPTION ON CHARCOAL. J. W. Finnigan, R. E. Peter-
son, H W, Lefevre, J. W. Culvahouse, and W. J. Friesen.
Nov. 4, 1952, 12p. (HW-26113)

Three methods for measuring the I; which passes through
4 charcoal trap in a stream of He are discussed. The firet
two methods indicated small I, transmission through the
trap, but were not sensitive enough to detect one part in
10" under the desired flow conditions. The third method
indicated that <1 part in 10" of the initial I, passed through
the trap at room temperature. It was also shown that the
Iy was stopped in the first few millimeters of trap length
and was not appreciably eluted even when the flow 1 “te was
increased by a factor of 20 and the charcoai was h a‘ed to
about 80°C,

674
DIFFUSION OF STACK GASES IN VERY STABLE ATMOS-
PHERES: CASE II. M. L. Barad and B. Shorr. Aug. 10,
1953, 1lp. (HW-28917)

Numerical calculations were made of the solutions to the
diffusion equation for the case where the vertical diffusion
coefficient is equal to zero. Complete results are presented

graphically

675
METEOROLOGY AS RELATED TO WASTE DISPOSAL AND
WEAPONS TESTS. J. J Fuquay. Jan. 15, 1957 39p.
(HW-47721-A)

Meteorological factors affecting the atmospheric disper -
sal of radicactive particles, whewer stack effluent or fall
out following weapons tests are discussed. Factors include
atmospheric stability, basic smoke plume patterns, atmos
pheric dilution, fall out and rainout deposition, wind struc-
ture, and others. (This report supersedes [W-47721.)

676
TREATMENT OF GASEOUS EFFLUENTS. W. C. Schmidt.
Apr. 10, 1957, 26p. (HW-49548-A)

Equipment for the removal of noxious radioactive waste
gases from chemical processing facilities is described.
The report is divided into 2 parts, (1) the equipment neces-
sary for the removal of particulate radioactivity present
as an aerosol and (2) radioactivity which is present as a
true gas. Data on waste gas decontamination and empirical
equations for design calculations are presented, A short
section on the difficulties experienced in operating the
equipment is also included. (This is also available in
TID-7534, Symposium on the Reprocessing of Irradiated
Fuels Held at Brussels, Belgium, May 20-25, 1957)

Goodyear Atomic Corporation,
Portsmouth, Ohio

677
DISPERSAL PATTERNS AND EFFECTS OF FLUORINE
VENT GASES. H. L. Burkhardt, H C. Caterson, R, A
Manning, and B. Kalmon. June 20, 1956, 11p. (GAT-1s8)

The Goodyear Atomic Corporation program to follow the
offsite movement of fluorine compound waste gases, which
are vented directly to the atmosphere in the course of
production operations, is presented. The progr - includes
routine monthly vegetation, air, water, and mud sampling,
aerial and ground photographic studies in color, and com-
pllation of meteorological data. Results indicate no appre-
ciable F, uptake in surroundirg water, soll, or vegetation
it is concluded that dispersal of F; vent gases is in ac-
cordance with an inverse square law. This fact makes it
improbable that damaging concentrations could move from
the plant site without leaving widespread evidence of
damage to onsite foliage, or without causing immedizste
complaints from GAT personnel of oppressive F, odor.

University of Wllinois, Urbana.

Engineering Ex periment Station

678
PRINCIPLES AND PROCESSES FOR REMOVING NITRO-
GEN OXIDES FROM GASES. M. S Peters. Aug. 31, 1955,
#3p. (COO-1015)

The fundamental principles involved in the removal of
nitrogen oxides from gases were studied, and experimental
tests were conducted to develop improved methods for
accomplishing the removal operation. The important fac-
tor in determining the rite of removal of NO, and N,C,
from gases was found 1o be the rate of the chemical reac-
tions Invo.ved in the removal process. The roles f gas-
phase and lquid-phase reactions, as well as mist forma-
tion, were investigated, and the results were interpreted
on the basis of chemical reaction rates as the controlling
mechanism. The information from the fundamental studies
was applied to a study of improved methods for removing
nitrogen oxides {rcm gases. Experimental tests were con-
ducted with bubblo-cap towers, packed towers, fritied
bubblers, Venturi atomizers, wetted-wall towers, and spray
towers. Water, silica gel, and aqueous solutions of NaOH,
NaCl, and HNO; were examined as the removsal media.
Ventur{ atomizers were found to be very inefficient for re-
moving nitrogen oxides from gases, while fritted bubblers
and silica-gel adsorbers were the most efficient of the
various types of equipment tested.

North Carolina State College, Raleigh.

School of Engineering

679
OBSERVATIONS ON THE METEOROLOGICAL DISPERSAL
OF STACK GASES AT THE RALEIGH REACTOR STACK
(thesis). James Asbury Downey, IIl. 1954, 105p. (NP-
55086)

The dispersal patterns of smoke clouds in the atmos-
phere, and meteorological conditions affecting the disper -
sal, were determined for smoke from the stack of the
Raleigh reactor. Horizontal and vertical obeervations were
made and the average dispersal index under various con-
ditions is tabulated. On the basis of the tests, recom-
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mendations are presented for the discharge of radiocactive
gases into the atmospaere.

Oak Ridge National Laboro. ry

680
STACK GAS DILUTION IN CROSS W.NDS; ™ AL i.x ~uT.
A. F. Rupp. May 20, 1944. Decl. Mar. 11, 1948. 25p.
(AECD-1811)

Experiments with small stacks discharging into gentle
cross winds were conducted to determine the path, rise,
distribution, etc., of stack gas. Empirical relationships
were derived.

681
RECOMMENDATION FOR IMMEDIATE SOLUTION TO
AIRBORNE HAZARDS FROM THE PILE STACK. J. W.
Gost. Sept. 8, 1048. Decl. Feb. 16, 1956. 3p. (CF-48-
9-126)

682
PRODUCTION OF GASEOUS FISSION PRODUCTS IN HO-
MOGENEOUS REACTOR. H. E. Goeller. Aug. 25, 1949.
Decl. Apr. 8, 1957. 23p. (CF-49-9-114)

Calculations were made to determine the activity and
volumes of the gasecuas fission products, Br, Kr, [ and Xe,
produced in the homogeneous reactor and adsorbed in a
set of off-gas adsorbers. The maximum reactor power
level was assumed o be 200 kw. Calculations were made
for degassing rates of 2 awd 20% of the reactor recycle
rate of 30 gpm, resulting in degassing cycles of 27 and
2.7 min, respectively. The over-all resuits for equilibrium
in the reactor are tabulated.

683
ARGON ACTIVITY IN REACTOR COOLING AIR. J. A.
Lane. Nov. 17, 1949. Decl. Feb. 14, 1956. 4p. (CF-49-
11-186)

Calculations are presented that indicate the activity of
the res tor cooling air due to neutron capture in A and
result._ 4 A'' decay for the existing design of the graphite
reflector.

684
DESIGN DATA FOR HRE CHARCOAL ADSORBERS. 1.
Spiewak. Nov. 9, 1851. Decl. Dec. 18, 1955. 4p. (CF-
51-11-59)

Arbitrary specifications for the HRE charcoal adsorbers
are listed. An evaluation is made of the performance of the
bed on the basis of previously published data. The tempera-
wre of the bed is also analyzed.

685
DESIGN CALCULATIONS FOR THORIUM DISSOLVER GAS
COOLING AND SCRUBBING EQUIPMENT. R. J. Klotz-
bach. Dec. 3, 1951. Decl. Feb. 15, 1957. 24p. (CF-51-
12-16)

Design calculations for a dissolver reflux condenser for
handling Th slugs and a NaOH scrubbing tower for the re~
moval of NO, from the dissolver off-gas are given.

686
ABSORPTION OF WASTE HYDROGEN FLUORIDE. V.J.
Reilly. Dec. 7, 1951. Decl. Feb. 15, 1857. 10p. (CF-51-
12-50)

Experiments on 4 methods of disposal of HF from the
Pu peroxide hydrofluorination furnace in a waste gas stream
are discussed, namely: (1) condensation 28 a liquid for re-
use or disposal, (2) venting the filtered gas to the stack, (3)
absorption in a lime slurry, and (4) absorption in a lime-
stone bed Although no definite choice of one method to the

exclusion of the others was made, it was felt that venting
to the stack merited serious consideration.

687
DETERMINATION OF THE FEASIBILITY OF USING A
YCRK MESH ENTRAINMENT SEPARATOR IN THF
I8 HR. James A. Luker. Aug. 4, 1953. Decl. Feb. 9,
1956. 29p. (CF-53-8-77)

The effectiveness of York Mesh Packing for removing
entrainment was calculated for two types of packing, i.e.,
110u diam. wire and 279.44 diam. wire. Several particle
size distribution spectra of the entrained liquid leaving the
gas separator were postulated. Calculations were made to
show how effectively the York Mesh Packing would remove
the assumed entrainment spectra. Estimates were made
also of the probable average entrainment size. The prob-
lems of flooding velocities, liquid load, and refluxing of
the entrainment separator were considered. Performance
charts for the York Mesh Packing are presented. The
investigation led to the conclusion that York Mesh Packing
will satisfactorily reduce the UO,S80, concentration to one
part per billion in the gas phase. Recommendations were
made for experimental work to study the problems of U
accumulation in the entrainment separator, and refluxing.

688
DECOMPOSITION GASES RELEASED DURING A DUMP OF
HRT. R. E. Aven. June 25, 1954. Changed from OF-
FICIAL USE ONLY Dec. 7, 1956. 4p. (CF-54-6-222)

The problem of excessive decomposition gas in mixture
with D,O vapor creating a highly exothermic reaction is
considered. It is desirable to keep the temperature of the
gas leaving the bed below 700°C and to do this the decom-
position gases should be diluted to about 15 mo’ % or below.

689
USE OF HRE CHARCOAL ADSORBERS IN THE HRT.
I. Spiewak. July 8, 1954. Decl. Feb. 14, 1957. Sp. (CF-
54-7-28)

An evaluation of the performance of the beds during HRE
operation and suggested maintenance prior to use are
given.

690
OPERATION OF HRT CHARCOAL BEDS AT 10 MW RE-
ACTOR FOWER. 1. Splewak. Dec. 20, 1954. Decl. Dec. 20,
1055. S5p. (CF-54-12-143)

The use of the Homogeneous Reactor Experiment char-
coal absorbers for gas disposal from the Homogeneous
Reactor Test is described. Heating for the chrrcoal beds,
based on 10 Mw reactor operation, and the maximum heat-
ing of the charcoal beds were calculated. Two possible
duwmp situations were considered: the first in which the
veactor is not operating at power and only O, is released,
and the second where power operation has t.en in progress
and considerable quantities of radiolytic gas re dumped.

6N
RADIOLYTIC GAS GENEF 7 4N ,!ATES IN THE HRT.
R. E. Aven and P. N, P" o'/ sich. Aug. 21, 1955. Decl.
Sept. 20, 1956. 28p (. " » T

Estimates wer - gas production rates in the
cor .rculating or eirculating system, core

pressurizer, fue! wmp tiaw., ’ « thermal shield, when the
HRT was operating at .0 Mw wits 5 D40 reflector.

692
DESIGN OF CHARCOAL ADSOREERS FOR THE HRT.
T. W. Leland. Sept. 8, 1955. Decl. Feb. 15, 1957. 38p.
(CF-55-9-12)

The design specifications for the HRT fission proa -
adsorption system are outlinad. The calculations u.. -
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which the design is based are summarized, and a satupw
calculation is presented. The calculations soive appr
mate equations for the depletion of isotopes from the g.s
stream produced by isothermal increments of the adsorp-
tion bed after steady state conditions have been attained
and for the radial temperature distribution in the bed at
steady state conditions.

693
LET-DOWN SYSTEM DESIGN FOR HOMOGENEOUS RE-
ACTORS. R E. Aven. Nov. 7,1955. 25p. (CF-55-11-45)

A study has been made to determine the feasibility of
designing a gas let-down system for homogeneous reactors,
in which the pressure is taken through a fairly long tube
rather than across a throttling valve. A schematic design
of such a system is shown for the HRT in which the let-
down stream passes through parallel tubes Control is
effected by the cutting in or out of tubes as is needed.
Various calculations indicate such a design is feasible.

694
REMOVAL OF IODINE FROM HOMOGENEOUS REACTORS.
D. E. Ferguson. Feb 16, 1956. Decl. Mar. 16,1957. 28p.
(CF 56-2-81)

Two suggested methods 0ok both feasibie and attractive
for the removal of I, from the fuel of a two-region reactor.
The first consists of strijping I, from the fuel with O, and
DyO vapor, scrubbing I, from the gas with about 4 gpm
DO, and finally letting do vn this small stream of D,0 for
removal and storage of th- [,. For a 5 ft core operating at
360 Mw, this method involves circulating a calculated
275 gpm of ‘vel solution countercurrent to 4.2 Ib moles,/ min
of Oy - D,O gas to maintain a Xe'* poison level of 0.5%. The
second method consists of a radiolytic gas let-down system
similar to that designed for the HRT, which would take
advantage of the stripping of both I; and the rare gases by
allowing the radiolytic gas to forn. This method would
require a gas let-down rate of 2600 ml, sec with a liquid
wt-down rate of about 10 ypm to maintain the Xe'*® poison
level of the TBR at 0.5%.

695
AFTER RECOMBINERS FOR THE HRT. H. A. McLain.
Aug. 15, 1957, 6p. (CF-57-8-78)

Installation of small recombiners at the vapor outlets of
the present HRT recombiners is described.

696
HRT IODINE REMOVAL BED. E. H. Gift. Sept. 10, 1957.
39p. (CF-57-9-50)

An 1; removal bed primarily for the purpose of preventin,
poisoning of the recombiner catalyst has b . o designed for
operation in the HRT. The bed will consist of a 12 in.-ID,
36 in.-long cy. ter filled with ‘%4 in. silvered alundum
Raschig rings. During operation, the stear gas mixture
entering the bed is dricd by a steam cor .receding the
bed. During shutdown, decay heat must be removed for the
first 10 hr by a combination of steam flow from the dump
tanks and internal cooling of the bed by water jacketed
annul'. After about 10 hr the cooling capacity of the waier
Jacketed annuli will be sufficient to remove the heat.

697
A METHOD FOR THE DISPOSAL OF VOLATILE FISSION
PRODUCTS FROM AN ACCIDENT IN THE OAK RIDGE
RESEARCH REACTOR. F. T. Binford and T. H. J. Buraett.
Aug. 2, 1956. 11p. (ORNL-2086)

The Oak Ridge Research Reactor is a fully enriched,
heterogeneous, light-water-moderated and -cooled, beryl-
lum-reflected reactor of the MTR-BSF type. It isdesigned
to operate at a power level of 20 to 30 Mw with a thermal-
neutron {lux of th~ order of 10'. In this paper the maxi-
mum credible accigent is postulated to be that situation in
which the reactor suffers from a deficiency in cooling
capacity sufficient to cause melting of the fuel elements
and subsequent release into the building of all the volatile
fission products. It is shown that with properly engineared
ventilating and gas-scrubbing equipment the radioactive
gas can be disposed of in such a way as to prevent harmful
exposure to persons in the surrounding area. Direct radia-
tion from the large mass of gas initially present in the
building will be extremely intense in the immediate vicinity
of the building. It is possible, however, through the use of
a suitable alarm system, to evacuate this area in a time
short enough to prevent serious over -exposure to personnel.

MEASUREMENT AND ANALYSIS OF THE HOLDUP O~
GAS MIXTURES BY CHARCOAL ADSORPTION TRAPS.
W. E. Browning and C. C. Bolta. Aug. 10, 1856. 23p.
{ORNL-2116)

The holdup behavior of gaseous fission products in
charcoal traps was investigated as a function of trap
geowetry, type and amount of charcoal, trap temperature,
flow rate, and type of inert gas used as purging agent. An
analytical expression is presented for the ca. ulation of
holdup curves for gases when trap geometry ar 1 the ad-
sorption isotherm for the gases on charcoal are known.
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precipitation, 140, 141, 143, 144
precipitation by neutralization,
425
radiochemical analysis, 140, 142,
144
scavenging by metal ferrocya-
nides, 142, 432
silica gel adsorption, 141, 432
U recovery by slurry precipita-
tion, 181
Hanford wastes (synthetic)
corrosive effects on Ni, Ni alloys,
and stainless steel, 535
hydrogenation of precipitates,
511
Hazards, 26, 27, 237 238, 252,
253, 259
at Hanford Melt Plant, 244
in Oralloy machining, 52
methods for evaluation, 250
of sale of U contaminated steel,
248
Health physics, 39, 40
manuals, 224, 258
Heavy water
recovery from UO,80, solutions,
515
Homogeneous Reactor Experiment
decontamination, 312
Homogeneous Reactor Test
design of charcoa! adsorbers for
off-gases, 692
evaporator sampier, 378
evaporators, 375
fission gas disposal, 176
fuel evaporation, 374
gas generation, 691
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1, removal by silvered alundum
Raschig rings, 696

recombiners for decomposition
gases, 695

release of decomposition gases
during dump, 688

stack disposal, 25

underflow pot system design, 563

waste tanks, 25

Homogeneous reactors

fission gas production caicula-
tions, 682

gas d. posal in charcoal ad-
sort rs, 684, 689, 690, 692

gas separation, 693

I'" removal from fuel solutions,
694

particle removal from solutions
with cyclones, 643

rare earth removal from fuels
by adsorption on CaF,, 482

waste characteristics, 27

Homogeneous Test Facility

(See Kinetic Experiment on
Water Boilers)

Hot cells
decontamination, 300, 301, 307, 309
HBr

removal from air by scrubbing,
568

HF

adsorption on Ca(OH), slurries
and limestone, 686

adsorption on wet plastic {ibers,
509, 600

removal from air by scrubbing,
568

HF -HNO,

corrosive effects, 156

Idaho Chemical Processing Plant, 46

equipment manual, 538
ground water geology, 53
handling of wastes, 383
monitoring, 228

storage tanks, 29, 58
waste characteristics, 27

Olinois river systems

liquid waste discharge, 54

Incineration, 1, 4, 13, 20, 43, 48,

53, 67, 113, 115, 116, 631
flow sheet, 1, 323
residuai activity determination
in ash, 317, 324
using tangential overfire air, 50

Incinerators

costs, 1, 50, 315, 318, 319, 320

design, 64, 318, 320, 321, 322,
323, 325

efficiency, 51

performance, 43, 50, 315, 316,
317, 320, 321, 322, 323, 609

Intermediate Scale Homogeneous

Reactor

UO,S0, de-entrainment by York
mesh entrainment separator,
687

109

xl’

Iodine

production in homogeneous re-
actors, 682

radiometric determination, 282,
288

removal from air by scrubbing,
568

removal from Homogeneous Re-
actor Test fuel solutions by
silvered alundum Raschig
rings, 696

1

adsorption by bacterial slimes,
332

adsorption in plumbing systems,
298, 332, 333

adsorption on CuO in UO,80,
solutions, 198

adsorption on Pt in UO,S0, so-
lutions, 198

determination in incinerator ash,
7

disposal practices, 4, 18, 314,
454

effect on sewage B.O.D., 341

equilibrium studies in UO,380,
solutions, 197, 198

maximum permissible concen-
tration in stack gases, 278

monitoring, 208

removal from homogeneous re-
actor solutions, 604

.emoval from off-gases by
electrostatic precipitation, 642

removal from off-gases by silver
reactors, 50, 64, 676, 696

removal from protective clothing,
299

removal from UQ,S80, solutions,
191, 192, 193, 195, 198

removal from UO,S0, solutions
by scrubbing, 195, 196

removal from water by ion ex-
change, 164

removal from water by precip -
tation, 428

scrubbing, 195, 196, 615

sorption on charcoal, 673

toxicity in sheep, 94, 100, 101,
104, 106

uptake by activated sludge, 87

uptake by bacteria, 334

uptake by plants, 99. 1086, 273,
343

Ion exchange, 15, 26, 29, 59, 61,

90, 413

cost estimates, 417

effects of radiation on resin, 155

fission product separation from
high level wasies, 28, 53

fission product separation from
scavenged Al wastes, 414

fission product separation from
25 Process wastes, 412

fission product separation from
water, 56, 164, 166, 167, 281,
406, 409, 410, 416, 418, 420,
421

Hanford crib wastes adsorption,
141, 142



Purex wastes decontamination,
41”7

resin evaluation, 406, 407, 418,
420

resin incineration, 407

resin regeneration. 408, 417

U recovery from sewer liquors,

506
U separation from Cu and Ni, 501
U separation from Mallinckrodt
wastes, 182
UO,80, solution decontamination,
419
use in ship waste disposal prac-
tices, 411
Iron
electrodialysis, 353
Fe*
disposal practices, 47
removal from protective
clothing, 299
FeS precipitation process, 431, 432,
434
cost estimates, 433
statistical analysis, 435

Kinetic Experiment on Water
Botlers
disposal system, 555
Kuolls Atomic Power Laboratory
disposal systems, 3, 17
monitoring, 50, 119, 120, 123,
125, 127, 128, 130, 131, 132,
136, 137, 138, 139
processing during 1951, 117
stack disposal, 615
ventilation systems, 16
Krypton
radiometric determination, 289
Kl'-
adsorption by activated carbon,
491, 608
atmospheric release from power
reactors, 27
production in homogeneous re-
actors, 682

L

Laboratories
decontamination, 284, 306, 314
Laboratory wastes
handling, 524
precipitation, 426, 427
Lake Ontario Ordnance Works
U determination in soils, 149
Lambert Airport (8t. Louis)
U determination in so.is, 149
Laundry
decontamination, 293
Laundry wastes
decontamination by activated
sludge process, 56, 336
decontamination by ton exchange,
417
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decontamination by trickling
filter process, 57, 151, 334,
342
Pu removal, 302, 335
Leaching
of calcined wastes, 348, 304
of ceramics, 394, 398
of fixed clays by sea water, 381
of glasses, 401, 403
of nephelene syenite, 394
Lead
decontamination, 307
Lemon plants
Fe®' uptake, 263
Lime-soda softening process, 161,
166, 422, 423, 428, 430
Liquid samplers
design, 557, 558, 558, 560
Liquid waste sampling, 4, 6, 17
Livermore Research Laboratory
design of disposal system, 7
Los Alamos Scientific Laboratory
disposal practices, 3, 57
storage ‘anks, 408
Lung tissues
autoradiography, 106

Magnesium
spectrographic determination, 280
Mallinckrodt Refinery
ion exchange treatment of waste
streams, 182
Ra recovery by residue leaching,
513
Marine plants
fission product uptake, 277
Mammals
fission product uptake, 265
Masks
(See Protective masks)
Maximum permissible concentra-
tion, 4, 10, 15, 26, 27, 54, 58,
83, 154, 235, 236, 251, 255,
256, 257
Metallic dusts
fission product scavenging, 162
Meteorology, 45, 50, 53, 56, 72,
214, 215, 238, 585, 628, 660, 661,
662, 663, 664, 665, 668, 669, 670,
871, 672, 674, 675, 679, 680
Meteorology conferences, 49
Middlesex Sampling Plant
U determination in soils, 148
Minerals
Ce and Sr adsorption, 198, 200,
201
rare earth adsorption from
UO,80, solutions, 188
Mohawk River
liquid waste discharge, 14, 17, 54,
447
monitoring, 122, 124, 127, 128,
129, 130, 132, 133, 135, 136,
137, 138
Molybdenum
electrodialysis, 353

1ne

Monitoring, 4, 17, 26, 32, 40, 45,
66, 209, 210, 217, 228
(See also Aerial monitoving
and Well-logging)
at AEC sites, 50, 68, 72, 74, 85,
94, 98, 106, 118, 120, 122, 123,
124, 125, 127, 1286, 129, 130,
131, 132, 133, 135, 1386, 137,
138, 139, 159, 162, 1687, 168,
174, 175, 204, 208, 209, 210,
214, 215, 216, 217, 222, 227,
228, 233, 234, 238, 241, 260,
265, 207, 274, 276, 451, 586
at Windscale, 455, 456
for a particles, 205, 210, 220,
225, 226, 230, 231, 233
for g particles, 213, 217, 232,
233
for Kr%, 122
for Pu, 233
for Rn, 221
of Chaik River area, 2, 460
of drinking water, 227, 229
of personnel, 238
of protective clothing, 207
of sewage, 203
of stacks, 208
Monitoring equipment, 207, 220,
222, 223, 224, 228, 230
manuals, 204
Mound Laboratory
disposal practices, 3

N

National Reactor Testing Station
ground water geology, 53
meteorological studies, 50

Naval Reactor Facility
watar decontamination by ion

exchange, 420

Navy
disposal policies, 9

Nephelene syenite
fission product {ixation, 28, 386,

394

Npﬂf

solvent extraction from Hanford
waste solutions, 507

Neva-clog ecreens
efficiency for dusts, 43

New England Deaconess Hospital
disposal practices, 247
Nickel
corrosion by synthetic Hanford
wastes, 535
Nickel alloys
corrosion by synthetic Hanford
wastes, 535
Nb“
co-precipitation w'th Ca,(PO,),,
439
Nitrogen oxides
scrubbing from waste gases, 51,
678, 685
North American Aviation Inc.
disposal practices, 53



North Carolina Research Reactor
laboratory disposal practices,
449
stack disposal, 679
NPD Reactor (Canada)
ventilation systems, 8

0

Oak Ridge Chemical Processing
Plant
waste evaporation, 373
Oak Ridge Gaseous Diffusion Plant
monitoring, 222
Oak Ridge National Laboratory
disposal during 1956, 158
disposal practices, 3, 26
ground water geology, 53
monitoring, 167, 174
particle contamination during
1949-53, 167, 168
storage tanks, 561
Oak Ridge Research Reactor
gaseous ‘ission product .sposal,
24, 697
storage tanks, 24
Ocean disposal, 4, 19, 20, 26, 27,
44, 48, 53, 293, 303, 327, 444,
455, 456
costs, 57
summary to 1956, 326
Oralloy
hazards in machining, 52
ORNL Graphite Reactor
air sampling at filter house, 50
Ar'' production in coolant, 683
coolant filtration, 645
Ottawa River
monitoring, 2
Oxidation ponds, 53, 57, 343, 344,
345, 424

P
Particles
autoradiographic analysis, 616
effect of heat on surface deposi-
tion, 578
grinding and separation, 36
theoretical studies of electro-
static forces in collection, 612,
613
pH monitor
design, 498
Phosphorus
radiometric determination, 286

adsorption (n plumbing systems,
208, 331

determination in incinerator ash,
7

disposal practices, 4, 18, 47,
314, 454

effect on sewage B.O.D., 338, 341

metabolism in rats, 102, 108

removal from cotton, 299

removal from water by precipita-
tion, 428
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uptake by activated sludge, 868
uptake by algae, 99, 100, 343, 344
uptake by bacteria, 334
Physical propertiez
of liquid wastes. 21
of power reactor wastes, 26
of Purex wastes, 75, 76, 79
of ORNL D wastes, 73, 75, 78
of solid wastes, 75
Pipe lines
cathodic protection, 530

economics of bare and encased, 531

protection by encasement, 528
Plankton
fission product uptake, i33, 260
Plants
(S¢ ~ also specific planis, €.4.,
Barley)
fission product determination,
121, 122, 133
fission product uptake, 94, 282
Plastics
decontamination, 307
Plumbing
contamination by low level
wastes, 298, 331, 332, 333
decontamination by flushing, 298
Plutonium
adsorption on minerals, 426, 427
alkali precipitation, 428, 427
combustion, 242
monitoring, 233
recovery from BiPO, wastes by
continuous chelation, 514
removal from laundry wastes,
302, 335
removal from water by activated
carbon, 426, 427
uptake by plants, 100, 271
Plutonium aerosois
collection by cascade impactors,
57
generation, 570
Porous formations, 53, 56 57
(See also Salt domes ana ..’ *lls)
fission product movement, 53, 0
geology, 54, 89
Power reactors
(See also specific power re-
actors)
wastes characteristics, 26
Precipitation, 15
(See also Co-precipilation)
of Al(NOy); from Redox wastes,
67, 509
of BIPO, wastes, 553
of Cs" from fission products,
264
of Co® by ferrocyanide method,
481
of fission products, 26, 168
of fission products by neutraliza-
tion, 426
of fission products by phosphates,
159
of fission products from Al
wastes, 4.4
of fission products from 25
Process wastes, 412

m

of fission products {rom water,
186, 167 170
of fission products with sludge
blanket precipitator, 442
of Hanford wastes, 140, 141, 142,
14J, 144, 147, 148, 181, 432
of 1! from water, 428
of P from water, 428
of rare earths from UO,80, so-
lutions, 193
of 8r* from Hanford wastes, 28
of TBP wastes, 145, 146, 147, 148
Protective clothing, 296
decontamination, 299, 310
monitoring, 207
Protective coatings, 85, 306, 314
decontamination, 308
Protective masks
evaluation, 118, 177, 178, 179,
248, 256
Purex Process, 504
cooling water disposal, 467
filtration of off-gases, 591
filtration of vent gases, 185
Purex wastes
calcination, 73, 77, 78, 80
corrosive eifects, 78, 80, 82,
533, 546
decontamination by ion exchange,
417
distillation, 372, 380
electrolysis, 134
electrolytic destruction of
HNO,, 352
evaporation, 370, 371
fission product co-precipitation
with FeS, 434
fission product recovery by
evaporation, 186
fission product separation, 46
heat generation, 82
Nb¥-2Zr" removal by precipita
tion, 483
physical properties, 76, 79
precipitation by FeS-Fe(OH),-
Ca,(POy),, 147, 148
radiochemical analysis, 147
Ru removal, 116, 117, 483
settling rates, 147
sto -age, 550
Pyrohydrolysis
for phosphate removal from UAP
precipitates, 510
Pyroprocessing-Refabrication Ex-
periment Facility
disposal system, 154

Radiation sources
preparation, 480
Ra
(See Well-logging)
Rauishes
fission product uptake, 261
Radium
determination in soils, 149
radiometric determination, 231



recovery from Mallinckrodt
residues, 513
shielding of stored, 248
Radium cake
shipping costs, 567
storage, 564
Rala Process
off-gas removal, 55
Radon
detection, 221
determination in Clinch River,
162
Rare earths
adsorption on CaF,, 492
separation {rom UQ,80, solu-
tions, 187, 188, 186, 190, 183
Rats
fission product metabolism, 94,
101, 102, 105, 106, 108
Pu absorption, 94, 96, 100, 101
tritium metabolism, 89, 100, 101
Reactors
optimum tank aoldup of coolant
water, 53
Redox wastes
corrosive effects, 360, 526, 542,
544, 546
evaporation, 362
neutralization, 362, 541
recovery of Al(NOy), by precipi-
tation, 67, 509
refractive index measurements,
518
RuQ, decontamination by distil-
lation, 85
solvent extraction of No%.2zr®,
95
Relative biological effectiveness,
101
Rivers
(See specific rivers, e.g.,
Clinch River; Columbia River;
Ottawa River; etc.)
Rochester, N.Y. University
monitoring, 260
Rocky Flats Puant
disposal practices, 53
Ruthenium
radiometric determination, 287
Rul“
adsorptici: on clays, 383
adsorption on shale, 440
distillation, 485, 486
distillation from Purex wastes,
372, 380
ion exchange adsorption, 421
metabolism in fowl, 100
metabolism in rats, 101, 105, 108
precipitation-distillation from
BiPO, wastes, 484
precipitation {rom Hanford crib
wastes, 141, 142
precipitation with Fe oxides, 28
adsorption on stainless steel, 80
ele . trodeposition, 84
Rural Cooperative Reactor
waste characteristics, 27
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Safety
manuals, 235, 238, 240, 245
recommendations, 241, 242, 243,
260
Salmon
(See Fish)
Salt domes, 26, 27, 44, 394
Samplers
(See Atr Sampling Equipment
and Liquid Samplevs)
Savannah River
ecology, 443
Savannah River Plant
disposal methods, 53, 57
ground water geology, 53
meteorological studies, 585
monitoring, 586

stack gas disposal, 585, 586
storage tanks, 58

* Savannah River wastes

corrosive effects, 516
evaporation, 516

fission product separation, 186
heat transfer characteristics, 516

Scavenging
by metal ferrocyanides, 26, 28,
20, 53, 58, 425
of Sr® by Ca,(PO,),, 425
Screens
air flow resistance, 607

Scrubbers, 666

design, 381, 610, 685

efficiency, 43, 116, 183, 185, 315,
318, 320, 325, 534, 568, 600,
601, 809, 623

for I'" 615

for use in U refining, 50

performance, 625, 626, 658

Scrubbing
of I'"" from UO,80, solutions,
195, 196
Sea water
{ission product retention, 448
Sr separation by precipitation,
281
Self sintering, 26, 28, 54

Servomechanisms
for aerosol control and particle
size measurement, 648
Sewage
decontamination by activated
sludge process, 330, 346
decontamination by trickling
filter process, 329
determination of B.O.D., 339
effect of radioactivity on B.O.D.,
56, 338, 340, 341
sampling. 118
U determination, 288
U recovery, 285
Sewage treatment plants
filter bed adsorption of fission
products, 328

n2

Sewers
monitoring, 56, 127, 129, 130,
131, 132, 135, 137, 138, 139,
203
Shale
fission product adsorption, 56,
165, 172, 174, 175, 440, 478

water leaching of contaminated,
174

1" metabolism, 94, 96, 97, 99,
101, 104, 106
Shipping, 12, 17, 20, 26, 27
costs, 53, 253, 565, 566
of radium cake, 567
regulations, 240

Shippingport Pressurized Water

Reactor

coolant decontamination by ion
exchange adsorption, 421

disposal equipment specifica-
tions, 539

disposal system, 30, 31, 32, 33

monitoring, 234

Ships (nuclear powered)
disposal practices, 206, 411, 448
monitoring, 206
Silica gel
adsorption of Hanford wastes,
432
Silver reactors
for 1, removal, 50, 64, 676, 696
Sintering
(See also Self-sinteving)
of reactor wastes, 394, 396
Skin
decontamination, 235
Snails
tritium absorption, 101
Sodium
combustion, 242
NaK oxide aerosols
filtration, 55

Sodium Reactor Experiment
disposal system, 556
storage tanks, 556
Solls
chemical and physical properties,
100
effect of chemicals on water
permeation, 469
fission product adsorption, 394,
464, 465, 472, 473
fission product f{ixation, 28
fission product leaching, 171
radiometric analysis. 287
Ra determination, 149
reaction with wastes, 53
U determination, 149, 288
Sclvent extraction
of fission products, 95, 172, 174,
175, 292, 437, 4980
of Np*' from Hanford wastes,
507
of U, 493, 494, 486, 503
Soybean plants
Fe*' uptake, 263



Stack disposal
at AEC sites, 25, 72, 212, 585,
586, 615, 659
maximv 1 permissible concen-
trations, 278, 616
meteoroiogical factors, 50, 51,
661, 662, 683, 664, 665, 669,
670, 871, 672, 674, 675, 679,
880
Stack gases
Ar'! dose-rate measurements,
661, 662, 667
concentration calculations, 49
diffusion, 51, 214
filtration, 621
monitoring, 118, 215, 317
particle size determination of
particulates, 119, 121
sampling, 587, 651
scrubbing, 119
Stacks
effective height, 49
Stainless steel
cathodic protection, 530
corrosion by calcined wastes,
348
corrosion by decontaminating
solutions, 156
corrosion by Purex wastes, 73,
78, 533
corrosion by Redox solutions,
360, 526, 542
corrosion by synthetic Hantford
wastes, 535
corrosion by TBP waste solu-
tions, 527, 337

corrosion by 25 Process wastes,

536
decontamination, 156, 157, 291,
305, 307, 308, 311, 313

decontamination by sandblasting,

205
electrodecontamination, 312
Stainless steel (irradiated)
corrosion by Purex wastes, 78
Steel
corrosion by BIPO, wastes, 543
corrosion by Purex wastes, 73,
78, 3, 82, 546
corrosion by Redox wastes, 526,
542, 544, 546
sale of U contaminated, 248
welding, 547
Steel (irradiated)
corrosion by Purex wastes, 80,
82
Stills
costs, 1
Storage drums
explosions, 242
Storage pits (Project Hope), 28,
29, 44, 61
Storage tanks, 2, 4, 8, 17, 31, 540,
550, 555
acidity production, 549
at AEC sites, 3, 12, 24, 26, 45,
58, 408, 556, 561
costs, 27, 29, 62, 153, 253, ¢ 2,
554
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fabrication, 547

gas-iUt circulators, 548

heat generation, 44, 54, 82, 84,
55

optimum flow detention, 53

sampling, 557, 558, 559, 560

shieiding, 152

structural evaluation, 545

temperature distribution, 552,
562

waste neutraliza‘ion, 424

Strippable coatings

(See Protective coatings)

Strontium
adsorption and retention in soils,

485

co-precipitation by Ba, Ca, and
Pb nitrates, 199, 201

co-precipitation by BaSO,, 200

co-precipitation by CaCO,, 422

extraction {rom soil with
NH,C,H,0,, 281

precipitation, 53

radiometric determination, 279,
281, 287

removal {rom biological ma-
terials, 281

removal from sea water, 281

removal from water, 280

spectrographic determination,
280

Sr¥

adsorption in plumbing systems,

208

adsorption on clays, 393

co-precipitation with Cay(PO,),,
439

determination in plants, 121

determination in incinerator
ash, 317

maximum permissible concen-
tration, 251

metabolism in rats, 106

removal from cotton, 209

underground movement, 90

uptake by activated sludge, 87

uptake by algae, 344

uptake by bacteria, 334

sr*

adsorption on clays, 393, 472

determination, 54

ion exchange adsorption, 421

leaching {rom calcined wastes,
349, 394

maximum perm’ssible concen-
trations, 251

monitoring, 281

precipitation, 28

removal from water by ion ex-
change, 281

removal from water by phosphate

coagulation, 429
scavenging by Cay(PO,),, 425
uptake by plants, 92, 106, 172,

262, 264, 343

Srs0,

solubility in HNO- and water, 199

Sulfur
radiometric determination, 286

m

Surface disposal, 26, 53
Surface pits, 2, 18, 26, 53, 56, 58,
252, 460, 474, 477, 478
evaporation rates, 172
heat losses, 26, 54, 476
leakage determination, 169, 170,
1m
liner permeability, 475
sintering of simulated wastes,
174
Swine
effects of radioactive particu-
lates, 94

neutralization, 462
pH monitoring, 498
physical properties, 519
precipitation, 145, 146, 147, 148
process control for line plugging
prevention, 529
viscosity, 520
TBP wastes (synthetic)
corrosive effects on stainless
steels, 537
Tennessee River
monitoring, 162, 168
Thermal precipitators
design, 654
performance, 185, 636, 637
Thistle
fission product uptake, 99, 266,
288, 270, 271
Pu uptake, 271
Thorex Process
decontamination of pilot plant,
313
decontamination of solvent by
Ca(OH), slurries, 512
flowsheet for fission product
recovery, 437
THiM
maximum permissible concen-
trations, 251
Thorium Breeder Reactor
waste characteristics, 27
Titanium
electrodecontamination, 312
Tomato plants
fission product uptake, 262, 268,
270, 27
Pu uptake, 271
Trickling {i'ter process, 29, 150,
151, 329, 334, 426
efficiency, 342
for laundry waste decontamina-
tion, 57, 335
operation, 88



Tritium
determination, 114
maximum permissible concen-
tration, 100
metabolism in rats 99, 100
uptake by plants, 64 98
use in ground water tracing, 69,
463
Tungsten
electrodialysis, 353
wiﬂ
co-precipitation with Ca,(PO,),, 439
25 Process
A determination and disposal of
dissolver off -gases, 289
25 Process wastes
corrosive effects on stainiess
steels, 536
precipitation of fission products,
412

U

UAP Process, 502, 504
evaporation of wastes, 368
fluorination of wastes, 500
pyrohydrolysis of phosphates, 510
Ru'" removal from wastes, 486
Uranium
acid leaching from Fibergias
filters, 656

colorimetric determination, 285

combustion, 242

determination in sewage, 288

determination in soils, 149

electrodialysis, 353

extraction by TBP, 486

fluorimetric analysis, 288

fon exchange separation, 155,
182, 501

ion exchange separation from
sewer liquors, 506

polarographic analysis, 641

purification by fluorination, 499

radiometric determination, 288

recovery from biological slimes,
346

recovery {rom BiPO, wastes,
499, 500

recovery from Hanford waste
slurries, 181

solvent extraction from con-
cretes, 503

solvent extraction from TBP
process solutions, 494

U aerosols
generation, 570

UO, aerosois
particle size determination by

cascade impactors, 853

SUBJECT INDEX

U0, aerosols
particie size determination, 500
Uranyl ammonium phosphate
process
(See UAP Process)
UG,(NO,),
precipitation from Trigly process
solutions, 493
solvent extraction from Trigly
process solutions, 483
UQ,80, solutions
decontamination by fon exchange,
4190
1" removal by Ag reactors, 191,
192, 104, 198
rare earths adsorption by CaF,,
187, 188, 189, 190
recovery of D,0, 515

W

Water
(See also Ground water and
Sea water)
Ca removal by precipitation, 280
decontamination by lime-soda
softening process, 161, 168,
422, 428, 430
decontamination by precipitation,
428
fall-out removal, 53
{ission product removal by
electrodialysis, 410
fission product removal by
metallic dust adsorption, 162
fission procact removal by pre-
cipitation, 158, 167, 429, 430,
436, 439
fission product removal from
colloidal solutions by surface
active agents, 160
ion exchange purification, 56,
164, 166, 167, 281, 406, 409,
410, 416, 418, 420, 421
Pu removal by activated carbon,
426, 427
purification, 185, 166, 167, 170,
171
purification using diatomite
filters, 164
radiometric analysis, 286
Sr removal by precipitation, 280
Well-logging, 2, 138, 1688, 170, 171,
174, 175, 218
Wells
disposal criterion, 26, 27, 44,
458
fission product heat generation,
456

14

Westinghouse Electric Corporation,
Bettis Plant
disposal methods, 57
Wheat
fission product uptake, 270, 271
White Oak Creek
monitoring, 158, 451
White Oak Lake

monitoring, 274, 453
storage capacity, 452
Wire-mesh entrainment separators
efficiency, 687
Wolverine Electric Company Re-
actor
waste characteristics, 27
Wood
decontamination, 307

X
Xenon

production in homogeneous re-
actors, 682

radiometric determination, 289

x.m

atmospheric release from power
reactors, 27

removal from stack gases by
adsorption and scrubbing, 659

Y
Yeast

P¥ uptake, 334

Yttrium
fixation in clays, 388
radiomtrlc determinatior, 281

adsorption on clays, 393

co-precipitation with Cay(PO,),,
439

removal from cotton, 289

removal from water by floccula-
tion and filtration, 436

Y" aerosols
generation, 570

z
Zﬂ“

co-precipitation with Ca,(PO,),, 430
Zirconium
electrodecontamination, 312
Zr wastes (Hf free)
disposal in rivers, 53
zr™
co-precipitation with Cay(PO,),,
438
ion exchange adsorption, 421



REPORT NUMBER
AND AVAILABILITY INDEX

AEC REPORTS

Report No.  Reference  Availability
A
3789 561 $4.80(ph); $2.70(mf)
(Sect.8)
AECD
1811 880 .
2381 841 .
2711 823 $1.80(ph); $1.80(mf
2791 824 Anal. Chem. 23, 850-3(1951)
2802 407 Ind. Eng. Chem. 43, 1526-31
(1951) 5
2858 241 .
2888 265 $3.30(ph); $2.40(mf)
2986 831 Ind. Eng. Chem. 43, 1532-8
(1951) o
2996(Rev.) 306 $0.25
2999 487 $1.80(ph); $1.80(mf)
3078 1 Nucleonics 9, No, 12, 51-8
(1951)
3221 574 .
3201 359 Chem, Eng. 80, No. 11, 184-5
(1953)
3295 642 $0.25
3361 593 .
3629 473 .
3632 430 .
3753 251 $3.30(ph); $2.40(mf)
7 73 $3.30(ph); $2.40(mf)
3793 564 $4.80(ph); $2.70(mf)
3817 94 $4.80(ph); $2.70(mf)
3998 307 $6.30(ph); $3.00(mf)
4026 513 $7.80(ph); $3.30(mf)
4086 432 $4.80(ph); $2.70(mf)
4096 614 $4.80(ph); $2.70(mf)
4147 140 $6.30(ph); $3.00(mf)
4148 141 $6.30(ph); $3.00(mf)
4149 142 $4.80(ph); $2.70(mf)
4150 386 $3.30(ph); $2.40(mf)
4169 311 $4.80(ph); $2.70(mi)
4224 856 $1.80(ph); $1.80(mf)

*Price quotation should be requested from the Office of

Techaical Services.
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Report No.

AECU
208
702

800
836

837
860
985

1008
1597

1837
1859

2035
2598
26800
2665
2671
2818

2821
2824
2837
2902

2972

3066
3113
311s
3244
3248
3262
3339
3359
3370
3406
3481

Reference

578
660

202
427

302
652
203

335
480

13
611

86
247
443

87
338
534

256

88
343
300

812

870
344

89
364
365
281
297
408
423
330
345

Availability

Meteorol. Monographs 1, 50-5
(1951)

Nucleonics 8, No, 4, 44-7(1950)

Ind. Eng. Chem. 43, 1509-16
(1951)

In NSA in entirety

In NSA in entirety

Nucleonics 7, No. 5, 39-4§
(1950)

Ind. Eng. Chem. 43, 1516-18
(1951)

Nucleonics 9, No. 2, 10-13
(1981)

$0.15

Ind. Eng. Chem. 44, 1371-8
(1952)

Hospitals 27, 97-100(1953)
-

$10.25(ph); $3.75(mf)

.

Nucleonics 1_2_. No, 7, 64-7
(1954)

$0.15

$0.35

$10.25(ph); $3.75(mf)

Nu:ieonics 12, No, 11, 92-3
(1954)

Ind. Eng. Chem, 47, 2426-34
(1955) = 3

$1.06(GPO)

$15,30(ph); $5.40(mf)

$15.30(ph); $5.40(mf)

$3.30(ph); $2.40(mf)

$3.30(ph); $2.40(mf)

$1.75

$1.80(ph); $1.80(mf)

$3.30(ph); $2.40(mf)

$0.45

$7.80(ph); $3.30(mf)

*$4.25



Report No.  Keference

5289
5378
5429

5453
5466
5529(Del.)
5574
5755

APEX
179

BNL
18 and
Suppl.
58
59
81
90
92
93
112
121
211(Del.)
249
287
285
292
302(Del.)
309
316(Del.)
323
341
344
348
355
380
388
446
447
453

1070

1091(Del.)

30
90

507
291
315
88
89
568

70
n
235

671

516
348
349

663

REPORT NUMBER INDEX

Report No.  Reference

Availability

$7.80(ph); $3.30(mf)
*$9.30(ph); $3.80(mf)

$0.20

$4.80(ph); $2.70(mf)
$0.25
$0.35
$6.30(ph); $3.00(mf)

J. Air Pollution Control Assoc.
6, 2-6(1956)

$4.80(ph); $2.70(mf)

$0.60

$19.80(ph); $6.30(mf)

$0.75

$2.25

$4.80(ph); $2.70(mf)
$7.80(ph); $3.30(mf)
$6.30(ph); $3.00(mf)
$4.80(ph); $2,70(mf)
$3.30(ph); $2.40(mf)
.

$3.30(ph); $2.40(mf)

$4.80(ph); $2.70(mf)

$3.30(ph); $2.40(mf)

$0.40

$6.30(ph); $3.00(mf)

$0.40

$6.50(ph); $2,75(mf)

$12.30(ph); $4.50(mf)

$0.45

$7.80(ph); $3.30(mf)

$2.75(ph); $2.00(mf)

$1.80(ph); $1.80(mf)

$0.95

$0.50

$10.80(ph); $3.90(mf)

$0.55

$0.40

$1.00

$0.15

p.372-9 in “Advances in Nu-
clear Engineering,” Vol. L.
John R. Dunning and
Bruce R, Prentice, eds.
New York, Pergamon Press,
1957, *30p.

Am. Ind. 1'yg. Assoc. Quart,
12, 151~ (1951)

$4.80(ph); 3 2.70(mf)

1187
127

1345
1513

1639

1736

1781

1937
2242
2388
2409

CE
2674

CF
48-1-175
48-9-126
49-8-114
49-11-180
51-10-71
51-10-138
51-11-56
51-11-58
51-11-123
51-12-16
51-12-50
52-1.22
52-2-215
52-3-34
§3-1-283
§3-7-130
53-8-77
53-9-188
§3-12-150

(Pt.1-

Del.2)
54-5-89
54-6-7
54-6-222
54-7-26
54-10-84
54-12-143
55-1-188
55-1-200

55-3-128
55-4-25
§5-5-171
55-6-152
55-7-42
55-8-76(Del.)
§5-8-77
55-8-97
§5-8-12
§5-10-83
§5-10-101

390
864

4

391

885
392

450
681
682
684
223
360
155
684
156

686
370
m

157
372
687
503
504

373
53¢
688
689
458
690
474
400

475
21
410

374
476
691
252
892
563
565

Availability

Nucleonics 10, No, 10, 40-2
(es2

Nucleonice 11, No. 3, 49-51
(1953)

Am, Scientist 41, 410-2(1953)

Proc, Air Poliution Control
Assoc, 3, 201-4(1953)

Chem, Eng. Progr. 51, 313-19
(1955) i

“Radiation Dosimetry.”
Gerald J, Hine and
Gordan L. Brownell, eds.
New York, Academic Press,
1956,

Nucleonics E. No. 12, 14-18
(1954)

-

$3.30(ph); $2.40(mf)
-

$4.80(ph); $2.70(mf)

$1.80(ph); $1.80(mf)
$1.80(ph); $1.80(mf)
$4.80(ph); $2.70(mf)
$1.80(ph); $1.80(mf)
$6.30(ph); $3.60(mf)
$6.30(ph); $3.00(mf)
$3.30(ph); $2.40(mf)
$1.80(ph); $1.80(mf)
$3.30(ph); $2.40(mf)
$4.80(ph); $2.70(mf)
$1.80(ph); $1.80(mf)
$3.30(ph); $2.40(mf)
$3.30(ph); $2.40(mf)
$4.80(ph); $2.70(mf)
$3.30(ph); $2.40(mf)
$1.80(ph); $1.80(mf)
$4.80(ph); $2.70(mf)
$3.30(ph); $2.40(mf)
$16.80(ph); $5.70(mf)

$1.80(ph); $1.80(mf)
$6.30(ph); $3.00(mf)
$1.80(ph); $1.80(mf)
$1.80(ph); $1.80(mf)
$4.80(ph); $2.70(mf)
$1.80(ph); %1.80(mf)
-

Ind. Eng. Chem. 49, 1725-6
(1957) iy
$4.80(ph); $2.70(mf)

$0.25

$3.30(ph); $2.40(mf)
$0.15

$1.80(ph); $1.80(m"
$3.30(ph); $2.40(n..,
$4,80(ph); $2,70(mf)
$3.30(ph); $2.40(mf)
$0.40

$1.80(ph); $1.80(mf)
$3.30(ph); $2,40(mf)




REPORT NUMBER INDEX

Report No.  Reference  Availability Report No.  Reference Availability
55-11-48 893 $4.80(ph); $2.70(mf) 18404(Rev,) 519 $3.30(ph); $2.40(mM
55-11-97 437 $3.30(ph); $2.40(mf) 18476 520 $3.30(ph); $2.40(m0)
§5-11-143 375 $1.80(ph); $1.80(mf) 18482 521 $3.20(ph); $2.40(mf)
56-1-131 395 $4.80(ph): $2.70(mf) 18595 542 $7.80(ph); $3.30(mf)
56-1-162 23 $3.30(ph); $2.40(mf) 19108 508 $3.30(ph); $2.40(mf)
56-2-81 894 $4.80(ph); $2.70(mf) 19852 462 $1.80(ph); $1.80(mf)
56-5-186 24 $6.30(ph); $3.60(mf) 19933 522 $3.30(ph); $2.40(mf)
58-8-132 843 $3.30(ph); $2.40(mf) 20008 872 $1.80(ph); $1.80(mf)
56-10-15 25 $3.30(ph); $2.40(mf) 20847(Pt.D) 588 $16.50(ph); $4.75(mf)
56-10-18 378 $1.80(ph); $1.80(mf) 20847(PL.I 589 $0.75
57-1-139 438 $1.80(ph); $1.80(mf) 21415 & Suppl. 214 $6.30(ph); $3.00(mf
57-1-172 158 $1.80(ph); $1.80(mf) 23352(Rev.) 244 $0.50
57-2-20(Del.) 28 $6.00 24500 528 $7.80(ph), $3.30(mf)
57-3-114 27 $36.30(ph); $10.20(mf) 25191 267 $3.30(ph); $2.40(mD)

(Rev.) 25004 96 "

57-3-113 28 $7.80(ph); $3.30(mf) 26113 873 $3.30(ph); $2.40(mf)
(Rev.) 26502 204 Nucleonics 12, No. 5, 55(1954)
(Suppl.) 26523 97 .

57.5-24 586 $6.30(ph); $3.00(mf) 27489 529 $3.30(ph); $2.40(mf)

§7-7-31 253 $3.30(ph); $2.40(mf) 27620 268 .

57-8-78 695 $1.80(ph); $1.80(mf) 27781 215 $3.30(ph); $2.40(mf)

57-8-118 37 $6.30(ph); $3.00(mf) 28065 590 $4.80(ph); $2.70(mf)

57-9-50 898 $6.30(ph); $3.00(mf) 28491 360 $1.80(ph); $1.80(mf

58-3-67 411 $1.80(ph); $1.80(mf) 28638 99 $28.80(ph); $8.40(mf)

28892 98 .

CN 28917 874 $3.30(ph); $2.40(mf)

2049 424 $4.80(ph); $2.70(mf) 29298 269 $1.80(ph); $1.80(mf;
20578 205 £2.50(ph); $1.75(mf)

CO0 30142 591 $6.30(ph); $3,00(mf)
1013 613 . 30262 483 $3.30(ph); $2.40(mf)
1015 878 $15.30(ph); $5.40(m0) 30437 100 $25.80(ph); $7.80(mf)

30641 543 $3.30(ph); $2.40(mf)

CRD-T 30781 592 Nucleonics 12, No. 11, 54

(1954), (Condensed)

" o 31011 464 $6.30(ph); $3.00(m0)

DP 32755 544 $4.80(ph); $2.70(mf)
" 137 $0.10 33148 498 $0.35
19 585 g 33504 530 $4.80/ph); $2.70(mf)
129 28 3010 38000 R o e

g : 1 .80(phj; $3,30(
- e :g'fg“’“" $3.40m0 35174 270 $3.30(ph); $2.40(mf)
253 586 ‘o‘" 35917 101 $28.80(ph); $8.40(mf)
: 36217 486 $3.30(ph); $2.40(mf)
36301(Del.) 102 $4.80(ph); $2.70(mf)

DRCL 36734 mn .

110 869 y 37519 545 $0.30

GAT 37642 546 $1.80(ph); $1.80(mf)

37680 532 $4.80(ph); $2.70(mf)

185 877 $0,15 37956 547 $1.80(ph); $1.80(mf)

38198 103 $4.80(ph); $2.70(mf)

Gel 38218(Rev.) 296 $0.20

87 93 $7.80(ph); $3.30(mf) 38468 467 $4.80(ph); $2.70(mf)
39273 218 $0.20

HW 39432 548 $19.80(ph); $6.30(m()
12566 541 . 39624 104 $0.55
14923 526 $3.30(ph); $2.40(mf) 39658 549 $1.80(ph); $1.80(mD)
15230 494 . 40180 425 See TID-7517(Pt.1). $3.10
15743 282 $1.80(ph); $1.80(mf) 40289 272 $0.15
15802 283 $3.30(ph); $2.40(mf) 40480 217 $4.80(ph); $2.70,mf)
18076 95 $6.30(ph); $3.00(mf) 41026(Del.) 105 $4.80(ph); $2.70(mf)
172268 495 $3.30(ph); $2,40(mf) 41275 445 $3.30(ph); $2.40(mf)
173390 496 $9.30(ph); $3.60(mf) 41205 361 $6.30(ph); $3.00(mf)
17628 527 $3.30(ph); $2.40(mf 41500 106 $1.00
17778 517 $3.30(ph); $2.40(mf) 41791(Pt.1) 550 $4.80(ph); $2.70(mf)
17822 518 $1.80(ph); $1.80(mf) 42181 107 $1.80(ph); $1.80(mf)
18034 288 $4.80(ph); $2.70(mf) 42403 108 $0.40
18149 497 $3.30(ph); $2.40(mf) 42488 551 $9.30(ph); $3,80(mf)

nr



REPORT NUMBER INDEX

Report No.  Reference  Avaeilabiliry Repert No.  Reference  Avaoilability
42884 533 $0.15 KAPL
42946 108 $1.80(ph); $1 80(mf)
o - so.uw 213(Del.) 506 $4.80(ph); $2.70(mf)
45983 110 $1.80(ph); $1.80(mf) S64(Pr. D b4 $0.40
46094 i $1.80(ph); $1.80(mf) 364(Pt. 426 $7.80(ph); $3.30(mf)
47088 552 $7.80(ph); $3.30(mf) - e S4.000: $L.00mb
41170 12 $1.80(ph); $1.80(mf)
47121 675 Np.u(’o:.d by HW-47721-A ;:: 114 $7.80(ph); $3.30(mi)
116 .
$1,00
47896 an $0.25 860 4 $6.30(ph); $3.00(mf)
48776 482 . 004 118 *
oo - 20.5 610 318 $7.80(ph); $3.30(mf)
49195 44 $3.30(ph); $2.40(mf) - ot LI .0t
49549A 676 $0.75 b 116
49868 284 $0.30 .- B " $0.08
50600 469 $1.80(ph); $1.80(mf) 795(Del.) 483 $4.80(ph); $2.70(mf)
51277 470 $0.75 814 119 $7.80(ph); $3.30(mf)
850 120 .
53599 am £6.30(ph); $3.00(mf)
o e s 863 121 $9.30(ph); $5.60(mf)
893 363 .
DB 938 319 $2.75(ph); $2.00(mf)
: . 997 122 $6.30(ph); $3.00(m¢)
1008 123 .
1014 615 $0.75
IDO 1015 818 $0.25
14079 538 $25.80(ph); $7.80(mf) — W WA N A vt
14334 383 $0.40 18, 133-30(1986)
14367(Del.) 397 $3.30(ph); $2.40(mi) oxe 196 AN 99.900m0
i - g 1116 125 $4.80(ph); $2.70(mf)
s — 2.0 1::3 126 $4.80(ph); $2.70(mf)
1297 127 .
14408 350 $4.80(ph); $2.70(mf
e = = o 1313 128 $4.80(ph); $2.70(mf)
’ 1379 126 .
24010 329 Civil Eng. 23, 58(1953)
e b oA 1406 301 $3.30(ph); $2.40(mf)
1418 130 .
26081 308 $3.30(ph); $2.40(m0)
ph) o 1463 818 Am. Ind. Hyg. Assoc, Quart.
16, 47-54(1957)
JHUL 1482 131 _ S
3 See NYO-4514 1537 132 -
1572 133 $0.45
JHUX 1573 134 $0.60
4 391 . 1595 136 .
5 3132 $4.80(ph) $2.70(mf) 1615 135 $0.35
8 See NYO-1573 1689 137 $0.30
1699 138 $0.30
K 1721 352 $2.00
218 557 $3.30(ph); $2.40(mf) 1831 139 $0.75
2°6 558 $6.30(ph); $3.00(mf)
273 559 $1.80(ph); $1.80(mf) KAPL-M-DAM
202 510 $1.80(ph); $1.80(mf) 1 16 $1.80(ph); $1.80(mf)
316 560 $3.30(ph); $2,40(mf)
373 535 $3.30(ph); $2.40(mf) KAPL-M-FNS >~
383 511 $3.30(ph); $2.40(mf) 3 554 $3.30(ph); $2.40(mf)
418 499 $3.30(ph); $2.40(mf)
418 222 $4.80(ph); $2,70(mf) KAPL-M-WHT
425 500 $4.80(ph); $2.70(mf) 1 447 $1.80(ph); $1.80(mf)
44 288 $1.80(ph); $1.80(m0)
443 484 $3.30(ph); $2,40/mf) KE
“? 501 $6.30(ph); $3.00(mf) 56-10-R See IDO-24020
Y 388 $3.30(ph); $2.40(mf)
570 485 $3.30(ph); $2.40(mf) KLO
586 486 $€.30(ph); $3.00(mf) 127 See K-447
815 627 .
821 502 $0.45 KLX
1005 19 . 015(Del.) 567 $6.30(ph); $3.00(m)
1088 640 $0.15 “ 514 $9.30(ph); $3.60(mf)
1219 383 $4.80(ph); $2,70(mf) 55 658 $10.80(ph); $3.90(mf)



REPORT NUMBER INDEX

Repert No.  Refers..ce  Availability Report No. Reference  Availability
1067 285 $1.80(ph); $1.80(m) 852 148 $3.30(ph); $2.40(mf)
1068(Del.) 181 $3.30(ph); $2.40(mf) 662(Rev.) See AECD-3632
1217 182 $10.80(ph); $3.90(mf) 865 See AECD-3629
1220 508 $0.30 872 433 $0.25
1314 183 . 835 434 $0.35
1318 184 . 921 435 A. L Ch. E. Journal 2, 235-
1372 47 $12.30(ph); $4.50(m) 40(1956)

1374 418 Sperseded by KLX-1389
13717 404 $3.30(ph); $2.40(mf) MonH
1380 185 $15.30(ph); $5.40(mf) -
1394(Del.) 186 $7.80(ph); $3.30(mf) 2%8 “ $3.3008); $2.40(m0)
1611 515 $0.45 Mon
1617 419 $0.35 T
1704 187 $3.30(ph); $2.40(14) 205 309 $1.80(ph); $1.80(mf)
1711 188 $0.35
1720 189 $4.80(ph); $2.70(mf) NAA-SR
1722 90 $3.30(ph); $2.40(mf) 1513 152 $0.20
1723(Del.) 29 $15.30(ph); $5.40(mf) 1618 555 $0.25
1732 191 $3.30(ph); $2.40(mt) 1804 See TID-7525
1739 492 $0.35 1938 153 $0.25
1741 192 $0.25 2030 154 $1.50
10000 193 $3.30(ph); $2.40(mf)
10012 194 $0.35
10020 195 $0.25 NGSC
10026 196 $0.35 46 See AECU-1986
10034 197 $0.30
10045 198 $0.35 NYO
10067 199 $0.35 512 582 .
1007 3 $0.50 514 583 $14.00(ph); $4.75(mf)
10089 201 $7.80(ph); $3.30(mf) 1501 339 .
1510 340 .

LA 1517 594 $4.80(ph); $2.70(mf)
1145 825 . 1521 149 $7.80(ph); $3.30(mf)
1691 321 $0.25 1527 5905 $0.35
1713 220 . 1534 838 X

1558 48 .
LAMS 1567 341 -
pecs o : 1571 428 $22.80(ph); $7.20(mf)
1572 *See AECU-3361
: 1573 333 $0.35
‘RL 1575 821 .
120 293 $4.80(ph); $2.70(mf) 1580 598 $1.25
1581 597 .
LWS 1584 598 .
24632 1 $6.30(ph); $3.00(mf) 1585 599 $0.30
1586 600 $0.60

M 1587 801 $0.40
4400(Del.) 64 $13.80(ph); $4.80(mf) o e Chom. Eng. 99, 196-8(1000);
4419 525 . ﬂ 187-9(1954)
w oaw = £
4497 418 $3.30(ph); $2.40(mf) s = SE Sk 35500

1594 806 .

MDDC 4003 249 $3.30140); $2.40(mf)

795 570 . 4010 295 $4.00(ph); $2.25(mf)
4435 429 $0.80

MLM 4436 337 $9.30(ph); $3.60(mf)
188 832 $6.30(ph); $3.00(mf) 4437 286 $0.40
232 322 $3.30(ph); $2.40(mf) 4438 338 $9.30(ph); $3.60(m0)
380 143 $3.30(ph); $2.40(mf, 4439 422 $0.45
408 144 $4.80(ph); $2.70(mf) 4440 430 $0.60
450(Rev.) See AECD-2086 4508 150 $1.80(ph); $1.80(mf)
532 387 $6.30(ph); $3.00(mf) 4514 334 $0.70
554(Dei.) 148 $1.80(ph); $1.80(mf) 4517 317 $9.30(ph); $3.80(mf)
567 323 30.35 4527 822 $7.80(ph); $3.30(mf)
579 146 $3.30(ph); $2.40(mf) 4567 151 .

814 147 $3.30(ph); $2.40(m!) 4804 287 -

e



Repert No.  Reference  Availabiliiy

4608
4610
4611
4612
4641
4644
4708
4861
4990
5214
1927

ORNL

224

278
301(Rev.)
332

(18t Rev.)

393

500

543

562

82

600

602

602

(Suppl 1)

722

724

742

848

873

932

1031

1048
1064
1082
1086
1144
1155

1174
1271
1352
1353
1417
1420
1472(Del )
1488
1513
1596
1838(Del )
1648
1658
1856
1660
1666
1884
1763
1784
1836
1860
1942
1966
1984

607
608
606
610
342
250
836
221
209
285
347

mn
488
412
224

378
644

452
453
310
225
226

379
523

537
159
439
274
275
289

160
413
227

161
162
163

645
165
380
166
381
167
477
646
647
648
649
650
168
169
512
312
170
171

414

REPORT NUMBER INDEX

$0.40 1003 {8ev )
$0.40 (Del.)
*0.40 2048
$1.50 2058
$7.80(ph), $3.3C(mf) 2078(Deil )
$3.30(ph); $2.40(mf) 2081
$4.80(ph); $2.70(mf) 2086
$0.10 2116
$0.80 2151
$1.80(ph); $1.80(mf) 2297
$7.80(ph); $3.30(mf) 2384

2410

2415

2432
$0.40 2475
$3.30(ph); $2 40(mf)
$0.40 ORO
$1.25 148
$12.30(ph); $4.50(m¢) R
$3.30(ph); $2.40(m!) 52GL167
$7.80(ph); $3.30(m0)
. TID
¢ 388
$1.80(ph); $1.80(mf) 5031
. 5008
» 5360

5360(Suppl.)
$3.30(ph), $2 40(m!) 7020(Vol.1)
$6.30(ph); $3.00(mf) No.24)
See AECD-2999 7512
$4.80(ph); $2.70(mf)
.
$4.80(ph); $2.70(mf)
$6.30(ph); $3.00(mf)
i 7513(Pt.1)
$4.80(ph), $2.70(n.!) 7513(Pt.2)
See AECD-3205 7517(Pt.1a)
” 7517(Pt.1b)
$3.30(ph); $2.40(m!) 7518(Pt.1)
Nucleonics 11, No. 8, 34-7 7525

(1953) 7534

-
-
$7.80(ph); $3.30(m!)
$3.3Gph); $2.40(m0)
e 7539
$3.30(ph); $2.40(mf) 7550
. 7551
$4.80(ph); $2.70(m!) 8017
- 10081
. 10126
$10.00(ph); $3.50(m0) 10142
$4.80(ph;; $2.70(mf)
$4.80(ph); $2.70(m!) UCLA
$6.30(ph); $3 00(mf) 13
$0.25 260
» 262
.
$0.35 272
$0.35 282
$6.30(ph): $3.00(mf) 286
$6.30(ph); $3.00(mf) 293
$3.30(ph); $2.40(mf)
$0.20 344

Report No.  Reference

172
313
396
173
697
698
174
490
175
276
478
176
440

213

314
254
257
242
243

31

47

60
219
461

$1

52

83

54
651
556

44

61
62

255
206
394
55
17
49
218
553

91
576

261
393

82
280

667

Availability
$12.30(ph); $4.50(mM)

$10.80(h); $3.90(mf
$4.80(ph); $2.70(mf)
$0.65

$1.25

$0.15

$0.25

$0.55

$0.30

$3.50

$1.25

$0.75

$5.50

$1.00

$0.26

$1.80(ph), $1.8% )

$0.75

$1.75

$1.25(GPO)

$0.45

$1.00

$55.80(ph); $11.10(mf)

$3.00(GPO)

$1.50
$0.35

{'!.10 (Pts. la and 1b)

$0.50
$1.50
$10.50

$3.50
$2.50
$2.00
$0.50
$0.50
$0.60
$0.30

See AECU-206

$15.30(ph); $5.40(mf)

Am. Ind. Hyg. Assoc. Quart.
14, 289-93(1953)

$6.30(ph); $3.00(mf)

Soll Sci. 81, 317-26(1956)

$18.30(ph); $6.00(mf)

J. Am. Water Works Assoc. 46,
643-54(1954) A

$1.80(ph); $1.80(mf)



REPORT NUMBER INDEX

Keport No.  Reference  Avoilability Report No.  Reference Availabiliry
349 282 Soil Sci. 82, 307-18(1956) 2164 405 $3.30(ph); $2.40(mf)
350 273 Soil Sci. 81, 359-69(1956)
368 318 $19.30(ph); $2.40(mf) WAPD-PWR -PM4
380 264 $0.40 208 539 $1.80(ph); $1.80(mf)
UCRL
o 5 ARCR-oun wao: a0 -'ezo $1.30(ph); $2.40(m0)
3454 524 Chem. Eng. 64, No. 5, 204 . e
(1957
3635 866 P. 78-83 in “Hot Laboratory WAPD-T
Operation and Equipment,” 436 33 ".W,i $2.70(mf)
Vol. M. John R. Dunning
ad Bruce R. Prentice, eds. WASH
New York, Pergamon Press, 4(and Suppl)
, . w0 (Del.) 328 $9.30(ph); $7.60(mf)
4556 i y 8 10 $4.00(ph); $2.25(mf)
4801 34 $4.80(ph); $2.70(mf) 129 56 $1.00
e » $3.30(ph); 93.40(m) 149 “ $37.80(ph); $11.10(mf)
UR 170(Del.) 50 $50.40(ph); $11.10(mf)
275 57 $1.50
129 653 In “U. 8. Technical Conference 408 11 P. 344-7 in “Advances in
on Alr Pollution, Washington, Nuclear " vol. L
1950.” New York, McGraw- h:‘ R. nw.mﬂu':'lru«
Hill Book Co., 1952. p. 656- R. Prentice, eds. New
n. York. Pe Press.
139 259 Science 111, 103-9(1950) ,:,.,' ,,:'m
180 229 Nucleonics !. No. 5, C-16- 734 326 $0.20
C-20(1951) ? 1 1.28
189 180 . - . e
199 854 .
287 855 Arch. Ind. Hyg. and Occu- WIAP
paticnal Med. 9, 69-75 7 540 $12.30(ph); $4.50(mf)
(1954)
310 260 . xm
WAPD-CTA-IH 54-4-12 See APEX-179
87 234 $1.80(ph); $1.80(mf) Y
WAPD-PWR amn 290 $1.80(ph); $1.80(mf)
970 32 $3.75 532 1717 $6.30(ph); $3.00(mf)
805 178 $6.30(ph); $3.00(mf)
WAPD-PWR-CP 838 179 $9.30(ph); $3.60(mi)
2126 421 $6.30(ph); $2.00(mf) 964 38 $6.30(ph); $3.00(mf)

NON-AEC REPORTS

AD AECL
134(H) 324 344 See CRB-658
136(H) 245 356 8
185(H) 248
208(Y) 303 AERE-CE/M
229(0E) 436 200 402
236(2) 304
337(C) 308 AERE-C/R
25425 36 340 441
33893 958 85 $3.00(BIS)
41950 5T 1294 450
1686 398
ADZ 1708 415 J. Inorg. and Nuclear Chem. 2,
7 20 403-14(1958)



REPORT NUMBER INDEX

Report Ko Reference  Availability

1861
1862
2202
2385

AERE-Ce/R
913

AERE-EL/R

1753

AERE-ES/R
2220

AERE-HP/R
999

AERE-I/R
1653

AERE-RE/R
1462

ATI
187510

AWRE-O
42/85

BM-RI
4782

CRB
656

CRC
338

CRLE
"2
591

CR-HP
871
708

CRLR
648

CRL-IR

81

CWILR
2046
2051
2082

ETF
760.92-2/ Final

*SPD-P
22

IGR-TN/D
43

309
400
401
231

857

233

442

278

401

232

587

292

873

479

4983
386

571
460

578
579

Nuciear Eng. 1, 119-22(1956)

$0.50(AECL)

Avallabie as PB-13105 for
$0.50(0T8)

See AERE-C/R-2202

See NP-t48p

Report No.  Refecance  Availability

IGR-TN/W
755 21
IGRL-IB/R
21 39
26 40
27 41
28 42
IGS-RR
2 455
3 456
MLCR
43 408
MR -N
188 See NARF-57-56T
NARF
57-56T 584
NGTE-R
138 633
NP
1091 637
1623 18
3293 630
3525 668
3805 581
2875 59
4064 240
4075 628
5007 820 Am. Soc. Testing Materials,
53, 1122-33(1953)
5316 230
5423 629
5489 5§72
5506 679
5720 207
6503 457
8541 448
NRC
1878 b Xy Can. J. Comp. Med. 12, 323-
33(1948)
PB
121784 258
PDB
122 279
PTR
86 See IDO- 14408
SCEL-m
1541 211
Tech. Memo-M
1472 See ATI-187510
U

221518 See USNRDL-343



REPORT NUMBER INDEX

Repori No.  Reference  Availability Report No.  Reference  Availability
uK/C USNRDL
4/113 387 P. 354-8 in “Advances in 342 834 Nucleonics 10, No. 9, 22-5
Nuclear Engineering,” Vol. I, (1952)
John R. Meoning and Bruce 343 835 Am. Ind. Hyg. Assoc. Quart.
R. Prentice, eds. New York, 13, 226-31(1952)
Pergamon Press, 1957 382 836
530p. .
ADC
5/19 403 54-4-12 See APEX-179
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