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BEST
CAVIRWMENTAL AGYIVITISS AT omtL COPY AVAILABLE

Wunmumu;u—nuummmm
100a pyepesals svbnitted by WML fex suppert ia thaixr Piseal Year

Ia May, 1970, the Laberatewy listed 99 sapavate savironseatal astivitiss
wader ofx majet eategeries (ses attached Tadls 1) falt te be compatible
with thatr 337 prepesal. VYer ccuvenisuce, thase catagevies and funding
totals are repeated hare:

intoting ¢ Bew 487 §
(fa thouvaands)

1. Understamdiag Our Zaviromoent 2.963 in
11. lsfloencs of the inviromment om Han 3.635 613
111, iaviremmsatal Cemtrel - Hasta 1,623 i58
IV. Kaviremmeatsl Iafermation Ceatavs 259 2¢0
Y. Commafcation 9 weé
Vi. Technelesgy Assessuneant . .n
Totals 10,922 1,496

mmw.uwu-umm.mom.-
providiag suppect for ORAML's eaviremmentsl ressarch. The $12.3 nillieen
wmu-—mmuummmm-
ts Preblems of doelety (IXEPOS). The AL affert tetals sbeut #5.3 nillies.
of the lattey mnssnt, ve astinste that sheut §1.3 millien ¢an e son-
stéeved So be applisshble divessly on tafivestly to awclear power plants.

six atlilion dallaze of the AXG's suerent effers ia swppertad by the
Bivisten of Moleyy end Medicine. The remaining half sillies (s sup-
ported by 1T as fallews:

Naste Dispesal Rasearch $406 ,000
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from anuclear pewer plast eperatious, saad 1) & rvessatly submitted preposal
to RAPCA on 2 study for determining Lf 1t {s economically peseidls to
temsve the most haraful sise of partisulates (0.2 te 2 mnicrous) frem
fessil fwsl emiseions.

tssentially all of the Laberatery's eavircomeatsl work is undar the
direstion of Dr. James L. Livermen, Asesciats BMirecter for Blewsdigal
‘and Lavireassatal Seience. Kssh of the twe EBT tasks izvelves teshatisal

ingressien Shat thess have besa rslatively leees acrengemsats whish have
suffered from a diffwsion of Tespensibility end eserdinatieon 41fficulties.

| | | | |
OFFICE p ‘ ___________________________ r e 1 S I e S ‘ ______________________

SURNAME p

DATE p
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that IIT aet appreve any sdditiensl stadies in thess

pemtant

wati]l ORNL has previded adequately detailed pregram plans (ineludiang
sshedules) amd specific staffiag end srgamisational srraagements fer
{inplensuting these plams.

Origimal Stgnadr pyy
Rl g . '—’%rman
David 7. Cope
tanter IDI-OSR, OB
Attathments :
1. Comments em 18%a's
2. Table 1, ORilL Envirocmsntal Ressearch iudget
3. Ltx to Dx. Raglish & BQSP 18%

CC: J. ¥, Cramford, w/Att, 1, 2, 3

M. J. Wihiemem, w/Att, 1, 2, 3
5. B. Kingner, w/Att. 2

‘0 la m, W/Att. 2

Be be AZn0ld, w/Att. 2

A 3. Prosseshy, w/Att. 2

¥. A. Rooean, w/Att, 2

k. B. Singlaty w/Att, 2

| | % | ‘ |
orricep RDT-OSR,ORNL | TSR t _________________________ e 5 ......................
&l e | |
surname p | Didkowicz Fielwmen:sb] | t _________________________ ‘ .......................... ‘ ......................
DATE p |. g(l_2/70 ......................................................................................................................................
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ATTACHEMENT #1

Comments oa Dry and Vet
04 00 00 00 1 (189 #10260 & 10243) Cooling Tower Proposals

These proposals vhich are unsolicited, as far as ths Site 0ffice can deter-
mine, represent an ORNL attempt to snticipate Cosmission requiremants ia
this area. At this time, the Site Office {s wot in & positien to judge
the state-of-the-art of coolant tower techmolegy meor how the ORNL might
make a meaningful centribution by performing the scopes of work preposed.
It is noted that the same individuals sre listed as prineipal izwvestigators
on beth of the 189's, and this would indicate that if the werk is appreved
it should be on the bssis of a program plan which {deatifies the werk to
be done, the schedula on which it will be performed amd the key peeple
involved.

-

The preposal for the wet eseling tewer is endesveriag to incerperate previous
vork perfeswed wader the Desalinatien Program om the davelopmsat of fluted
tubes. The ORNL claimes that these tubes have demsmetrated an imerease in
heat transfer by an erder of magnitude for condemsing taking place ean the
extarier surfase. This is yet te be demenstrated em an eperating faeility
for s sustained pariod of time. Also, the 189 fails to memtien that these
types of tubes eost more when ordered in small quantities.

Available information seems te indicate that thers exists a batter technolegy
base on dry cooling towers in REurope than in the United States. Item 28 of
the dry cooling tower 139 indicates that the MA Thermal Pollution Research
Program is curreatly having a study performed which will survey pressent
European praetices sad kmowledge om dry towers. Using current design and
oparating szparisace the study will attempt to optimize operation of a

large installstios withis the U.5. We wnderstand that Headquarters staff

i{s endeavoring to obtain eopies of this document.

A dry eooling tower has heen in operation at the AEKC's Portsmouth Gaseeus
Diffusion Plant simce Juna 1967, and the experience, though limited, compares
quite favorably with water-cooled condensers.

During & recemt msating betwesn Washingten staff representatives and
Westinghouse Cerperation, the close coupling between the turbine and the
mechaaise for removing excess heat was discuwesed. It would sppear that a
cooperative effort between turbine manufscturers mmd ceoling tower manw-
facturers would be ens way to insure that an efficient sad wseful coeling
tewer (s wnder develepment. This raises s desic question of whathar the
cost of cooling tower develepment programs should be borne by the AXC,
industry, utilities or some combination of these.

The ORNL has a capability te ecomtribute ideas, heat tramsfer fnformation,
amd some dasigan couespts dut they laek the practical emgineering experience

DATEWD | . e i e emeiizmeoan ’ ________________________________________________________________________
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of relating these idaas to oparating power plants. Therefore, if such a
program is undertaken at the ORNL, their preseat capabilities should de
swpplemsated through a cooperative project with an induetrial sowpany

with experieace ia this area, or by hirimg comsultants vhe ecam supplement
the ORNL staff.

| l l
OFFICE p “ ___________________________ ' _________________________ e ‘ ________________________________________________
! : ‘ |
SURNAME B | ... .. ] _________________________ S P S ISR
|
DATEW | oo O T U S A
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Demeficial Uses of
04 00 00 00 1 (189a #10261) Vaste Heat ("3" Budget)

The ORNL has been involved in preliminary investigations for benaficial uses
of waste heat. Reflecting this interest, the Director of the Reactor Division
Samuel E. Beall, Jr., wade & presentation to the American Wuclear Society

meeting in Loe Angeles in June 1970, sad the paper was eatitled "How to Make
a Profit en Vaste Heat.”

This project is primsrily related to determining the feasidbility of eperating
gresnhouses utilizing the waste heat frem stemm electrie generating statioms.
During FY 1971, the ONNL prepeses to investigatea the feasidility of maintain-
ing a greenhouse at proper tamperaturs and humidity uciligiag ceoundenser dis-
charge vater. They will, ia parsllel, determine the eost of: 1) delivering
vara condesmser vater threugh pipes or epen aonduits, 2) meintainiag the
desired condenser eutlet temperature during wiater msaths wvhen ialet water
temperatures asre nermally low, and 3) artifiecial lighting with off-peak
power. In additien, they will participats in the actual design of a demen-
stration facility which they prepese should be ssustructed and epersted by
amothar ageney, {.e., TVA or the University of Yemnesses.

During ¥ 1972, the Laboratory prepeses to study the feasibility of green—-
house-poultry house~-fish culture operstion, and the design of a dememstration
facility. The Laboratory weuld partieipate ia the procurement, imstallatien,
planning, execution, and evaluation of the program to maximize AEC benefits
from this joint demomstration, Beyend 1972, the Laboratory envisions their

efforts as limited to momitoring, planaing, and evaluating the pregram as
conducted by the participants.

Although thermal effects from operating electric gensrating stations is not
exclusively a problsm e¢f reacter oparations, the novel approach indicated by
beneficial uses which may permit substitution ef greenhouses for other ecooling
facilities may have poessibilities vorthy eof consideration, though thers are a
nunbar of praetical problems which the OXNL has not fully taken into acesumt
and these need to be eonsidered in developing a program plmm.

If a decision wers made to have the ORNL proceed with this program, considera-
tien should be given to makiag it s cooperative affert with the Universitly

of Tennesses (UT) siace they operate the ARC's Agricultural Rssearch
Laboratory located only four miles from the X~10 area of the ORNL. Also,

UT has agrisultural vhich the ORNL does met possess. Anether
possibility 1s to work with TVA using the condenser coeliag water frem

their Bull Rwa Rlectrie Power Plant which is sbeut five miles frem the

AXC's Agrieultural Research Lsberatery amd nise wiles frem the OMNL.

1
OFFICE p ’ i | \ __________________________ :

|
SURNAME p e e e e e i __________________________ i

DATED | .. .. ... |
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In summary, the Site Office judges ths program to be worthy of censideration
but balisves that there nseds to be very careful planniag and coordination
before it is implemsnted. This plamming should ianclwde evaluation of
utilities snd agricultural and squasultural experts em the practicality

of the comespt, and the ecoordinstion sheuld insure the partieipation of
others vhe have tha facilities snd knowledge iz areas which would complement
the ONML's mlbmti“.

i
|
OFFICE B I S R A
| | | |
SURNAME B | . e e e
DATE B | .. N S S S
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OAK RIDGE NATIONAL LABORATORY

OPERATLCD BY ;
UNION CARRIDE CO; xPO:E:\llO"i
N '“lEA‘Q DivISIG

POST OFFICE BOX X
OAK RIDCE, TENNESSEE 37830 -

OFFICE OF THE DIRECTOR June 12, 1970 xc fwd. by JHG, 7/23/70

. J. Pidkowicz

Dr. Spofford G. English

Assistant General Marz:
Research and Develcozment

U. S. Atomic Energy Cecmmission

Washington, D. C. 20345

Dear Spof:

Studies at 2701 in Trvircnrenta?

As you krnow, we have =z . cf inpdiv
(program Ob and 05) =z ORIL clo
Last year, cormencing with a le
(6/20/69), we began csvelerd
work and simulterecusly increas
through an expansion of the liuc
October 9, 1969, we submii4ed %
work, with emphasis on informzt
and radlologlcal discharges and
$L00,000. Funds of 340,000 (T3
On January 30, 1970, furtuvr requests for assistance to Headquarters
were recelved from !Mr. Shaw and Dr. Totter, related mostly to the develcp-
ment of research program plans in the areas of thermal discharges and
effects and radicnuclide transport and cy cllng models relating releases
to exposure.

i iduzl envircnrental studies
1y related to power plant vroblers.
cm ¥Milt Shew to F. L. Culler
neore cenura71"“a approach te this
worx on envirenmentzal infermziion
ear Safety Information Center. Cn
Mr. Shaw a proposzl to expand thais
on Droce551ng and studies of thermal
effects. The proposed funding level was
) and 370,000 (DADT) were made eveilabdl

jii-a08=

ORNL has made availatle suppert for this work through reprogramming of
other work because we strcngly concur with the urgency to meet criticism
that are so breadly evideni zbout the environmental safety of nuclear
power plants.

izes some of the associated activities and

The attached Form 18
082 = of work for the cerming yeor in this

describes our provo

O
w
" ﬁ
bl
m
8}

i
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Dr. Spoffcrd G. English -2- June 12, 197:

Important area. We earnestly sclicit ycur mest vigorcous efferts to telp
obtain full support for this work. We feel it is of very high priorizy
in helping to armelicrate the currently broad level of low public cresi-
bility of the Ccamission in the envirormental area.

If you have any questions on this program, please contact J. L. Liverzan.

S
+

Sincerely yours,

/

...,

. ' . ) Alvin M. Weinberg
. Director

AMW:JLL:1mm
Attachment
cc: S. I. Auerbach

S. E. Be2ll

W. B. Cottrell

F. L. Culler

J. H. Gitbens

J. L. Liverman

R. A. Mclizes {(8)

K. Z. Morgan

H. M. Roth

D. B. Trzuger

AR EE
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r 4 .DBM X
5. SPACE PROPULSION 5. SALT ] 5. NUCLEAR SUPPORT [ ]
6. SHIP PROPULSION - 5§ OT-tR: i Teol ] Tedl e es ool i
7. TERR. LOW POWER 1 17. MATERIALS coDE
8. OTHER: X DESCRIPTION NO. -
Enviroumental Aspeqts 1. T
of Nuclear Energy 2. 11
fcou s3] (oL =9 Tcol 57 74
18. CONTRACT TERM - BEGIN 19. CONTRACT TERM - END 20. TERMINATION DATE OF FUNDING
MONTH DAY YEAR MONTH DAY YEAR MONTH DAY YEAR
| I T T 7 T T Tt T 370 o .
From | | [_] | | 4 T0 bl ! L___ [T ] 1 1] ]
3) (Not applicable to ORNL) Mol 7.12 (Not applicoble to ORNL) Tcol 1218 | (Not uppliceble to ORNL) “Col 13.za
21. MAN YEARS FY 19 70 Fy 1971 FY 1972
Scientific 10 16
Other Direct 4 4
Total Direct (No Fractions) [coL z5.28 ([coL. 20.32 ] oL 33.38 |
22. COSTS
o) Direct Salaries (thousands) 190 280
b} Materiols & Services 10 20
¢} Subcontracts 5 4
4) lrrodiotion Units Cost
Total Direct Costs 205 304
e) Indirect Costs 133 194
f) Fee
Total Costs {In Thousands) [col 37-a5 | 338 coL. ds-54 498 oL =83
23. GOODS & SERVICES ON ORDER (Not opplicable to ORNL) (Not applicable 1o ORNL) {Not applicable to ORNL)
{n Thousands) col 713 | Feol 1210 coulz2ias
24, EQUIPMENT TSI A )
a) Budget Activity No. |
b) Equipment Obligations (In Thousands) [cor 37.a1 [C_o’if’zz_‘,s <ol a7-81
¢} Equipment Costs (In Thousands) lcoT__‘;;-ss TcoL. s7.61 Tcol es.es
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TITLE: Environmental Quality Study Project

[ 25.

ACTIVITY NO.
189 No.

PROJECT COST AND DEVELOPMENT SCHEDULE (see also other referenced activities, ingj
04 and 06 areas, in eaviroumental work associated with power plants.):

70 71 72
a. Cost Schedule
1. Research & Development' -- $.338 $.498
(total project) .
b. Development Schedule
.6
cunulative
cost A
(millions)
.2
70 71 72

Milestones:

FY 71 1lst quarter

(1)

(2)

(3)

(4)

2nd quarter

(1)
(2)

(3)

(4)
(5)
3rd quarter

(1)

(2)

(Cost in Millions)
Fiscal Year

Draft of thermal discharges and effects progrea plan de-
livered to AEC. Commence implementation of thaose items
AEC concurs as desirable for ORNL to undertake.

Finish summary and critique of current US thermal R&D.

Complete state-of-the-art on actinide isotopes and on
Kres,

Initiate revision of thermal discharges and effects
program plan following comments from AEC.
Report on cooling water inlet and out-fall design.

State-of-the-art report on heated water aquiculture in
Japan,

State-of-the-art report on Sr®° environmmental release
and movement. ’

Deliver draft radiological discharge program plan.

Deliver recommended guidelines for prelicensing thermal
and hydraulic site selection studies.

First report on environmental impacts of innovative
siting on thermal problems.

Commence work on items of radiological dischavzes

prograan that AEC concurs as desirable for ORNL to undert
take,

UCN-4414
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TITLE: Fnvironmental Quality Study Project : ACTIVITY NO.
189 No.

25. PROJECT COST AND DEVELOPMENT SCHEDULE: (continued)

Fp—

FYy 71 3rd quarter (3) Report of computer studies of super oxygenation

engineering characteristics for decreasing biological
insults of heated water.

(4) State-of-the-art report on 12! environmental release
and movement. '

(5) Submit revised thermal discharge and effects program
plan for consideration by AEC.

(6) Revise radiological discharge program plan following
comments from AEC on draft.
4th quarter (1) Second Conference on Uses of Heated Discharges.

(2) First design of fin fish facility using heated water
" and designed to include significant cooling effects.

(3) State-of-the-art report on Cs!37 environmental release
and movement.

(4) Submit revised radiological discharge program plan.

26, DATES AND TITLES OF PUBLICATIONS:

Most of our reports are listed in the 189 on Nuclear Safety Information Center.

In addition to these, the following were published or submitted for publicatiom
during FY 70:

"Radiation and Environmental Characteristics of the Actinide Isotopes," by

E. D. Arnold (to be published in Proc. ANS 16th Annual Meeting, June 28 -
July 2, 1970, Los Angecles, California.)

"Nuclear Energy Centers and Food Production Potential," by W. C. Yee, Proc.

Joint Conference Canadian Institute of Chemists and American Chemical Society,
Toronto, Canada, May 1970.

"The Loud and the Silent Crisis," by John H. Gibbons. A Chapter in The Enlighten-
ment of Science, to be published by Charles Scribner's Sons, 1970. |

i

Additional articles whose preparation was commenced in FY 70 but which will not
appear until FY 71 are listed in Section (29). Speeches and seminars, given
to a wide distribution of audiences are not listed but are available on request,

L_
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TITLE:

Enviroumental Quality Study Project - ¢CTW‘TYNO'
89 No.

—

[27.

SCOPE: T
Summary

The Project has been orgar’zeld to assist the Commission in bringing
its varied resources and capabilities to bear on environmental as-
pects of producing electric power. It's initial or planned activit%es
include envirommental infor—ation gathering, processing, and cormuni-
cations; research in thermal discharges and effects; studies of
routine radLologlcaZ releases and their environmental fate (as input
to siting studies); and staff assistarce to the Commission in such
areas as aevelopment of a program plan in thermal effects. The
Project also serves to centralize and coordinate various other ORNL

activities (programs 04 and 06) in environmental studies con-
cerned with or related to nuclear power production.

The Project brings together the several activities at ORNL in environmental
factors associated with stationary power plants and related industry such as
reprocessing plants. The purpose is to assist the Commission to meet the widely
expressed need to be more deeply involved in eunvironmental affairs related to

atomic energy in general and nuclear power plants in particular.

The following
are activities of the project:

1. Iunformation.

We are utilizing the procedures and software of an existing bibliographic
information center (NSIC) to abstract, keyword index, and computer-store
references useful in work associated with routine discharges from power plants
(and their effects). This iuncluics such areas as
releases (radiological, chemical, and thermal);
techniques; movement and effects of releases on
is used internally to assist in the preparation
reviews and summaries on areas of interest. It

measurenents and controls of
release methods and abatement
the biosphere. This information
of various state-of-the-art

is selectively distributed to

interested individuals and groups based ou their specific interests and requests.

A keyworded abstract file ('PPIF") is also kept of projects being funded by AEC
in environmental areas. Contact with the public is encouraged through corres-
pondence and speaking engagements. The Project also attempts to aid the

Commission upon request in specific areas of information such as program plan
development.

2. Environmental Studies.

We are concentrating on those environmental factors related to energy con-

version, waste processing, and fuel reprocessing. The most notable areas of
emphasis are:

(a) Thermal,

at minimum cost consonant with a scientifically and socially acceptable
insult to the biosphere. We are also investigating potential ways to uti-'

lize this "resource" through agricultural, aquicultural, and urban uses,

Our efforts are focussed on determining the state-of-the-art in these areas,

the extent of current research programs, and the identification of needed !
R&D. This information will contribute to the development and implementa-
tion of the program plan on thermal and discharged effects. i

(b) Radiological. Our goal is to increase and correlate knowledge of low|
level radiological discharzes, movement, and effects in the environment; te

]
UCN-4414A
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TITLE: Environmental Quality Study Project ACTIVITY NO.

189 No.

27.

28.

SCOFE: (continued) 1

compare these effects with other insults associated with power production;
to provide means of predicting very long-term regional consequences of 1
radionuclides from many sources; and to develop means to mounitor, control,
and further abate routine radiological releases from power plants and re- ?
processing plants. A central goal is the development, beginuing with source
term description, of a predictive model that will enable source, pathway, :
and fate description of movement for those radiounuclides of significance.
This will then permit regional water basin calculations for a variety of
reactors and processing plants over many years that will relate source re-
leases to resultant public exposures. These calculations, to be built on
existing sub-programs at ORNL, are needed for long-term extrapolations of
dose and dose commitment that are a necessary component of regional studies.'

3. Siting

We propose to study the recommendations of the forthcoming OST report on :
power plant siting research requirements and to initiate work on those high '
priority requirements in which ORNL has strong competence. This will represent
in part the AEC response to a recognized need on power plant siting. !

4, Other Activities

We are seeking other ways to utilize more fully the special skills and
knowledge of ORNL in contributing to amelioration of environmental insults partic?
uvlarly those associated with power production. This includes assistarnce to
municipal, state, and federal agency representatives, students and citizeuns who
seck information and advice. Another activity is the identification of timely .
issues and subsequent organization of a working conference or symposium to con-
centrate on (and hopefully to clarify) the issues. This project has zlso fur- '
nished experts to assist the Commission in special tasks, for example, the 0OST
study on R&D needed for power plant siting. Many specific research and develop-
ment or demonstration projects are developed from this project but are presented
as separate 189's in appropriate AEC activity areas.

RELATIONSHIP TO OTHER PROJECTS (see also the related 189 forms tabulated under
Section 30):

The specialized information centers at ORNL cover a broad range of subjects and
operate at many levels of sophistication., There are more than a dozen of these
centers at ORNL, sharing the experience and technology of storage aud retrieval
techniques. Our work on environmental information associated with steam power
plants and in biogeochemical data is not duplicated, per se, in any other
facility or agency. We do, however, utilize information from SIE, TID (AEC),
LRL (AEC), FWQA, and others. Our work on critical reviews and state-of-the-art
surveys is coordinated through close communication with other potential sources
of such documents (e.g., ANL) so that duplication of effort is avoided.

The accelerated ceoncern over environmental quality has caused a rapid increase in
associated research and development.. In the area of stationary power plants, and
particularly nuclear power plants there .are a large variety of studies underway
in both private and public sectors. Waste heat dispersal studies have been mzade

UCN-4414A
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TITLE: Environmental Quality Study Project : ACTIVITY NO.

189 Ne.

28.

29.

L

RETATIONSHIP TO OTHER PROJECTS: (continued)

for specific power plant sites by enginecring consulting firms and university
groups. In addition termperature prediction and mixing zone modelling studies
for rivers and reservoirs have been actively pursued at PNL, sponsored by AEC
(Production aud DRDT); similar temperature studies, both theoretical and experi-
mental, are being studied at ANL for large lakes. Similar studies for estuary
systems have been sponsored by EEI.

Wet cooling tower technology is being given some attention by industry, partially
under an FWQA grant, but there appears to be no concerted R&D effort by industry
to improve cooling tower performance or to examine envirommental effects such as
those from chemical additives and plume interactions. Environmental problems !
associated with salt water cooling towers are sigunificant but we are not aware of
any current or planned efforts to solve them. Dry cooling towers of the capacityi
required for power plants are being discussed by national leaders but to our !
knowledge little effort on their development is currently supported by industry

or goverunment, probably because of discouraging economic prospects. Some associ-'
ated heat exchanger and materials resecarch which is applicable has been supported
by OSW and AEC. Few hard data or calculations are available on the use of smaller
ponds or lakes as a meaus for heat dump but their use is spreading, particularly
in the southeast.

1
i

Several studies in beneficial uses of heated water in aquiculture, agriculture
and urban uses are being proposed by ORNL to both HUD and AEC. Some work in fisk
production is being initiated by private industry and a demonstration/resecarch
project in agriculture is being sponsored by a public utility. However, we have
found no centralized, systematic effort toward utilization of this resource. A
proposal is being submitted which includes joint efforts by TVA and ORNL towvard
a demonstration project.

Studies of enviroumental aspects of routine radiological releases have centered
on releace controls, monitoring, movement, and systems modelling. This work has
becn supported in the main by AEC and PIS at Pacific Northwest Labs, ORNL, aund

others, Coherence is maintained through literature publication, private coufer-
ences, and communication links between professional personnel.

Numerous studies on particular aspects of power plant siting have been, or are
being, made. The OST study ''Considerations Affecting Steam Power Plant Selection
(1969), is notable. So too is the succeeding OST siting study (to be published,
1970) which concentrates on areas of needed R&D. Our cognizance of this is
maintained through personal participation in that study by a member of our Projecg.

B

TECHNICAL ACCOMPLISHMENTS IN FY 1970:

Progress related to information processing is reviewed in 189-10160 (Nuclear
Safety Information Center) and 189-57 (Biogeochemical Ecology Information Center).
Funds were used to initiate new categories, primarily in expansion of the Nucleai,
Safety Information Center to include enviroumental aspects of power plants. As
reviewed in (189a) this work is proceeding approximately on schedule., The de-
velopment of key word vocabularies, a necessarily time-consuming process, is
essentially complete except in areas having to do with public information. New
or expanded categories include (listed by activity number) (14) Radionuclide re-
lease and movement in the enviromment, (15) Environmental surveys, monitoring,
and radiation exposure of man, (16) Meteorological considerations, (19) Radiation

dose to man from radioactivity releacscd to the environment, (20) Effects of B

UCN-4414a
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29.

-

TECHNICAL ACCOMPLISHMENTS IN FY 1970: (continued) !

thermal modifications of ecological systems, and (21) Effects of radionuclides
and iounizing radiation on ecological systems.

Work on several review papers has been initiated. Publication is scheduled for
calendar 1970. Subjects include the following:

Ecological and Health Physics Aspects of Tritium,
Internal Exposure Hazards Associated with Plutonium,
Radioactive Krypton and Its Behavior in the Environment.
Atmospheric Effects on Cooling Towers.

Actinide Radionuclides: Their Production, Release, and Behavior in
the Environment.

Progress toward the biogeochemical literature and data center is described in
189-57 (06 Program), This work is complementary to, and builds upon, the work :
in the NSIC. It is more broadly addressed to ecological information and stresses
data accumulation and manipulation in addition to bibliographic work.

Members of the Project have appeared before public groups, including approximately
20 university audiences, techunical conferences, and civic groups (about 30) on a
variety of occasions. The subject area has been the contribution of AEC programs
to work in eunvivonmental quality. Audience contact has totaled several thousand
college students and faculty in more than six states, over one thousand high
school students and teachers, and several hundred members of civic clubs.

|

Two short-term projects were performed for Headquarters upon their request. One
was a several-week evaluation and classification of thermal baseline programs
associated with docketed nuclear power plants as reported in a selected set of
reports. As a part of this study a guideline for miunimum pre-operational and
post-startup baseline studies was drafted. The second short project was an eval-
uvation of public positions taken by certain individuals regarding environmental |
aspects of nuclear power plants. !

i

Another study initiated in FY 1970 is an overall review and evaluation of (U.S.)
current and projected research programs in the thermal discharge area by about 5
200 federal and state agencies, universities, utilities, and industries. The
study is being carried out under the direction of an ecologist and an engineer,.
Response has been excellent, if a little overwhelming.

One member of the Project spent almost half a year serving with the Interagency

OST Task Force chaired by the AEC on Needed R&D for Power Plant Siting (document
in publication).

During the last four months of FY 70 a task force was orgaunized at the request
of the Commission (DRDT and DBM) to develop 2 program plan oun thermal discharges
and effects. The draft plan will be presented in early July and will represent
about two man years of effort. Work was also initiated at the end of FY 70 on a
program plan to determine envirounmental effects from releases of radioactivity.
This plan will give priority attention to the development and use of radio-

nuclide transport models in relating source releases to ultimate exposure to the
public.

Members of the Project organized a working conference on '"Beueficial Uses of
Waste Heat.," It was attended by invitation and was structured to include repre-
sentation from government, electrical utilities, universities, and private

UCN-4414A
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TITLE: Enviroumental Quality Study Project ACTIVITY NO.

30.

189 No.

TECHNICAL ACCOMPLISIMENTS IN FY 1970: (continued)

industry groups, ranging from major industrial companies to small users of waste
heat such as catf{ish growers. Approximately 85 people attended. Post-conference

evaluation by the participants has indicated a nearly unanimous feeling that it
was both unusual and highly successful.

Paper studies including conceptual design (patent being applied for) and cost
analyses were performed for an aquiculture facility for intensive shrimp culture
in heated seawater. Economic and market data collected indicate that the U. S.
has remained relatively stable in fish and shrimp production and has met increas-
ing consumption with more imports. Within a decade the extrapolated demand for
shrimp will exceed current worldwide supply. This partially accounts for the in-
tense interest in shrimp farming. A review of Japanese experience in particular

indicates that large potential gains are possible through the use of heated water
in shrimp production.

Preliminary studies of the use of heated water for heating and cooling of green-
houses indicate the value of cost savings to be derived from use of inexpensive
low grade heat. Vegetables grown on a year-round basis could produce sufficient
earnings to provide reasonable venture capital profits and could also provide a
significant income and savings to the utility.

Studies of properties of actinide isotopes aud their anticipated production rates
were performed and it was concluded that information is needed on plant and mam-
malian uptake of americium and curium since extrapolation of plutouium behavior
to these nuclides is subject to a large uncertainty.

EXPECTED RESULTS IN FY 1971:

The Project will oversce and/or coordinate the various activities at ORNL con-
cerned with or relevant to environmental effects of nuclear power plants. This
will include, but not be restricted to, the following programs:

Program 04 - Reactor Development
a) 189%a-10145 Safety Criteria for Siting and Operating Nuclear Facilities
b) 189a-10160 Nuclear Safety Information Center
¢) 189a-10245 Dry Cooling Tower Studies
d) 189a-10260 Wet Cooling Tower Studies
e) 189a-10261 Beneficial Uses of Waste Heat (incooperation with TVA)
Program 06 - Biology and Medicine

£) 189-49 Responses of Animals to Ionizing Radiation

g) 189-50 Respouses of Higher Plants & Plant Communities to Ionizing Radiatio:

h) 189-51 Radionuclide Cycling in Terrestrial Ecosystems and the Use of
Isotopes to Delineate and Quauntify Bazic Ecological Processes

i) 189-52 Radiounuclide Cycling in Aquatic FEcosystems
j) 189-55 Thermal Enrichments Studies
k) 189-57 Biogecchemical Ecology Information Center

1) 189-66 Radiological and Health Physics - Internal Dose Estimation

1

UCN-4
{13

at4a

6.63) PAGE



EMSH)

TITLE:

Environmental Quality Study Project : ACTIVITY NO.
189 No.

30. EXPECTED RESULTS IN FY 1971: (contiaued) -

In addition to these separately proposed activities we propose to undcrtake the
following tasks:

(1) We will proceed with development of the thermal discharges and effects
program plan, following guidance from the Commission. First, the program plan
will be detailed to the requisite degree. Second, a state-of-the-art and summa-
tion of current and scheduled R&D programs will be prepared. Third, we will
proceed to implement, to the extent possible, the highest priority items of the
program plan. We anticipate that among these items will be the development of
guidelines for pre-licensing surveys, post-startup studies, and systematic moni-
toring and reporting procedures. We will determine the limitations imposed by
heat sink capacities under proposed water quality standards for various heat re-
jection processes in relation to the growing power demands projected,

(2) We will undertake studies in thermal effluent abatement techniques (in ;
addition to the cooling tower studies) including detailed considerations of heated
water intake and outfall design that will require a merged use of aquatic ecologyf
and fluid dynamics, We will initiate studies of the possible desirability of
offshore siting and other innovative siting ideas such as offshore salt water
cooling towers that may largely obviate problems associated with thermzl dis-
charges in coastal, near-shore, or esturine areas. We will attempt to predict
the effect of varying temperature restrictions (temperature rise in receiving
water) and various abatement techniques on the real cost of powver.

(3) We will investigate the use of super-oxyzeunation techinqgues as a method
for treating heated effluents. Since metabolic rates increase rapidly with water
temperature and oxygen solubility correspondingly decreases, the trauma to aquatic
life from heated water is related to the combined effects. New, economical tech-
niques in traansferring oxygen into water may make such treatment feasible, par-
ticularly in times of sumertime peak loads. We will adapt an existing computer
program to predict the oxygeun retention characteristics of heated water, Results
will be checked with limited laboratory experimeats. Additional experiments will '
be planned on metabolic oxygen requirements at elevated temperatures for selected
organisms and their ability to utilize supersaturated oxygen.

(4) We propose to supplement the activity (see (3) above) on beneficial uses
of waste heat by a theoretical and laboratory determination of variables important
for aquiculture such as metabolic oxygen requirements as a function of temperature,
water flow rate, and fish packing density. The facility design developed earlier
(Middle East Study Group) for shrimp studies will be applied to fin fish, The
design will obviously differ in some ways since shrimp are bottom dwellers and
fin fish can occupy nearly the entire water volume. Studies will include consid-
eration of aquatic filter feeder, or possibly agricultural use of the effluent
water (containing nutrients and fish waste products) as a means to improve ef- !
fluent water quality and further use the nutrients., The facility design will alss
be studied for cooling characteristics to determine whether optimum year-round
cooling is consonant with fin fish aquiculture. A review and state-of-the-art
paper will be prepared on the program in heated water aquiculture being carried
out in Japan.

UCN-34124
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Environmental Quality Study Project : ACTIVITY NO,
189 No.

30.

31.

32.

EhPEClFD RESULTS IN FY 1971: (continued) \

(5) 1In addition to the state-of-the-art papers scheduled for completion as
detailed in (a) above, we propose to complete state-of-knowledge reviews of
nuclides 131, ¢s?37, Sr%° with emphasis on their release and movement in the
environment. These reviews, together with other information will serve as inputs!
to a radiological release model that will be developed step-wise starting with
source term descriptions. We will establish monitoring and reporting criteria f
and techniques required to gain sufficient quantification of source terms to per»r
mit long-term, multi-source river basin calculations of consequences of environ- ]
mental relecases, doses, and dose commitment. Source term characterizations will |
be obtained for reactors (by type), fuel processing plants, and waste processing |
plants., Fallout terms will be provided for. This work will be closely integrateé
with the activity described in (f) and (g) above and with the '"year 2000" study ;
of PNL. The radiological discharge program will be finished to first draft during
the first quarter of FY 71. Implemeuntation of highest priority items will be com-
menced as soon as possible, hopefully in advance of completion of the plan. We
believe the regional, multi-source model development is urgently neecded to gain
credibility about the low levels of radiocactivity that will be incurred with majoﬂ
power reactor development. i

EXPECTED RESULTS IN FY 1972: I

|
The thermal and radiological discharge programs should be in full operation, pro-'
viding research results that will serve as input to a detailed siting plan for
regions of the U, §. Sufficient information should have been developed to precict
long-term regional consequences of low-level radiological releases from many
sources in a river basin, lake or estuary. Firm guidelines should bte establlshed
on required pre-licensing and post-startup environmeutal studies.

Programs in beneficial uses of waste heat should be sufficiently developed to be
able to select thosc specific programs of definite promise and to arrauge for
demonstration or pilot plants in cooperation with industry.

Experimental and theoretical studies of advanced thermal effects abatement tech- :
niques and thermal effects should have progressed sufficiently to allow a much i
more realistic appraisal of costs and benefits., The state of knowledge should be
at a point where environmental factors can be realistically integrated iuto !
regional and national power plant siting policies. We will increase our effort
in coupling our studies on environmental factors in siting to regional land use

planning, urban planning and decentralization (ORNL-HUD program), and the region31
modelling studies (ORNL-NSF program).

EXPECTED RESULTS BEYOND FY 1972:

In view of the uncertainties about respousibilities in environmental matters with-
in the various federal agencies it is difficult at this time to predict quantita-
tively more than two years hence. However, we believe it is in that time frame

that sufficient information will be available on environmental and other consid- !
erations of making electrical power that a synthesis will be called for: to !
integrate a master power plant policy, including siting and effluent criteria for
all types of steam electric plants., Advanced planning for land use and offshore
siting will also probably be of increasing concern. Studies will contain an in-
creasing component of systems integration and economics. Inforwmation and communi-
cation activities at all levels will be of increasing importance.
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Environmental Quality Study Project

ACTIVITY NQ.
189 No.

33,

34, .

35.

36.

37.

38.

39.

DESCRIPTION, JUSTIFTCATION, AND COSTS OF MAJOR MATERIALS, SUBCONTRACTS, AND
OTHER UNUSUAL SIGNIFICANT COST ITEMS:

Cost Estimates
¥Y 1970  FY 1971 FY 1972

Description and Justification

(a) Subcontracts (comnsultants) _ -- 4000
(b) Equipment ‘ ' -- --

(c) Technical Services (computer costs) -- 1000

DESCRIPTION AND JUSTIFICATION OF ALL EQUIPMENT ITEMS:

None

SPECTIAL REACTOR MATERIALS REQUIREMENTS:

None

IRFADIATED MATERTAL REPROCESSING:

None

IRRADIATION SERVICE BUDGET - IRRADIATION UNITS:
None
PROPOSED OBLIGATIONS FOR REILATED CONSTRUCTION PROJECTS:

None

UTILIZATION FACILITIES AND TEST INSTALLATIONS:

None

4000
10000

6000
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