
See me about this ‘or concurrence. For actlon. 

Note and return For information. 
r3EMO ROUTE SLIP 

phrm AEC-RJ (Rev. May 14, l e C 7  For signature. 
r 
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Form AEC-D8 (Rev. May 

TO (Name and unit) 

c. T. *!!ban 
General lcedgsr Becfic 
?inane8 D i v i . l a r r  

4c*JJ 
For concurrence. See me about this. 

Note ana return. For signature. For  Intormatlon. 
illEMO ROUTE SLIP . I 

INITIALS 

TO (Name and unit) 

TO (Name and unit) 

RIGINAC SlGNE[I t E. R O U N W *  
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I N  REPLY REFER TO: 

ORS : LAF 

UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 37831 
l o v d m r  23, 1966 

Dr. K. f .  Cloyna 

htraanotal  &alth 

hurtin, T e x u  78712 

Subject: 

hslmratt~ o f  Tezu 

W b r h g  &boratori.r 

REMOVAL OF llOFFICIAL USE ONLY1 FROM REPORT OF FOREIGN TRAVEL 

Dam Dr. oloyna: 

We recen t ly  indicated t h a t  t h e  following r e p o r t  of foreign t r a v e l  would 
be required t o  be marked "Off ic ial  Use Onlyf1 u n t i l  reviewed: 

Contract No. : ~ - ( 1 1 . 1 ) ~ ~  

Traveler  : m. B. t. e l m  
Period : U y  IS-26, 1946 

Place : A w t r i . w J k s u r y  

A determination has  been made t h a t  t h e  "Off ic ia l  Use Onlytt designation 
may now be removed. 
of the r e p o r t ,  and you are now a t  l i b e r t y  t o  publ ish o r  make such dis- 
t r i b u t i o n  of t h e  r e p o r t  as you may desire .  

You should remove such.marking from your copies 

Very t r u l y  yours, 

7$&WuA$1114rL\ erman M. Rot 

Director  
Research and Development Division 

BC: W. J .  Larkin, Reactor 



MEMO ROUTE SLIP See me about this For concurrence. For action. 

Wrm AEC-93 (Rev. M a y  14, 1947) Note  and return For siqnature. For informatlon. 

TO (Name and unit1 INITIALS REMARKS u 
~ l a n d a e n 8 m o r t m  of ?.nirn -1 cat. 
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REPORT OF FOREIGN TRAVEL c o n  . 

1. Name of Traveler: Earnest F. Gloyna 

2.  Name of Contractor: Atomic En erav Commission 

, 
! 3 .  Contract Number; AT( 1 1- 1) - 49 0 

# c 
4. Inclusive Dates of Travel: M a y  1 4 ,  1966 through May 20, 1966 

. *  
5 .  Esthated  Cost of Trip Shown on Form AEC-445: $1,000.00 -' 

. .  6.  Actual Cost o f  Trip:  $945.95  . .  
. .  

. .. . .  ... . < 

. .  
. .  . .  

.. 

I 

. .  

..  
. I  . 

. b  . .  
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UNITED STATES GOVERNMENT 
)rr 

Memorandum 
TO : Myron B. Kratzer,  Di rec tor  D A ~ :  OCT 21 1966 

Division of In t e rna t iona l  A f f a i r s ,  HQ 

FROM : Herman M. Roth, Di rec tor  
Research and Development Div is ion ,  OR 

ORs : JKR 

In accordance with the provis ions  of Manual Chapter AEC-1901, 
w e  are enclosing seven copies  of a r epor t  of foreign t r a v e l  
per formed by: 

Traveler:  g, p. 

Organization: mmtt, 
Dates of Travel: 1~ 

We have marked the r e p o r t  t t O f f i c i a l  Use Only" as  requlred by 
P a r t  V I I ,  Section I, of 1501. 

In order t h a t  w e  may comply wi th  the  provisions of Manual Chapter 
AEC-2104, please advise  us of the  l imi t a t ions  on disraminat ion and 
guidance on when the OUO des igna t ion  may be removed. 
we a r e  advising the t r a v e l e r  t o  mark the other  coplea, of the r epor t  
OUO and t o  withhold f u r t h e r  d i s t r i b u t i o n .  

In the meantime 

Enclosure : 
Report (7) 

BC: W .  J. Larkin, w / e n c l o )  



Atomic Energy Commission 

FOREIGN TRAVEL REPORT 

c 

Iv 
co 

I. 

11. 

E. F.  Gloyna, Professor 
The University of Texas 

IAEA SYMPOSIUM ON 
THE DISPOSAL OF RADIOACTIVE WASTES 

INTO SEAS, OCEANS AND SURFACE WATERS 

PURPOSE 

"Transport of Radionuclides in a Model River and Ecology System". 
This paper was prepared and presented at the request of the United 
States Atomic Energy Commission. The work described in this paper 
was undertaken under contract with the United States Atomic Energy 
Commission, AT(11-1)-490. Secondarily, the objective was to 
obtain information from the various conference participants. It is 
supposed that new infomation might be available which would 
help the project currently being sponsored by the United States 
Atomic Energy Commission at  The University of Texas. 

CONFERENCE ACTIVITY 

of the Atomic Energy Commission National Laboratories and Divisions 
were represented at t h i s  conference. All other major countries, with 
the exception of Red China, had delegates to  this conference. 

provided a reasonable framework for the discussions which followed. 
Reprints of all papers were available and presumably, the book con- 
taining these papers will be released in the very near future. 

The purpose of this trip was to  present a paper on 

Agenda and participants are not included because most 

The Conference seemed to be well organized and the papers' 

Significantly, it is believed that none of the countries, 
possibly with the exception of the United Kingdom, were in a position 
to present papers with the depth of understanding that were provided 
in the United States papers. It is interesting to note that some of the 

1 

. 



Page 2 

111. 

papers presented reflected rediscoveries. It is not known whether 
this occurred because the  International Agency is obligated to  
recognize certain geographical distributions or whether the  parti- 
cipants chose not to  deveiop the papers in  depth. 

research sponsored under our contract is well in advance of anything 
that seems t o  be underway in the other countries. As a matter of 
fact, I was invited to  visit and participate in a series of seminars 
that one of the  French Atomic Energy establishments is t o  hold. 
T h i s  invitation would have been at the expense of the French Atomic 
Energy establishment. I declined to  participate because of previous 
commitments. Should such an invitation be extended again, I will 
obviously clear it with the United States Atomic Energy Commission 
before accepting. 

As indicated, there seemed t o  be considerable interest 
in the idea of modeling a stream t o  determine how much the trans- 
port was affected by bottom sediments, biomass, and hydraulic 
turbulence. A number of questions were directed towards the 
methodology used in the conductiag of research. 

At any rate, I was personally gratified to  learn that the 

VISIT INFORMATION 

planned. I did stop by Geneva, Switzerland, on my return trip for 
a day. It seemed that I obtained most of the answers that I needed 
to  have at the meeting. In my opinion, the trip was very worth 
while from the project's point-of-view. It is believed that the paper 
was well received, and the standards set by the United States were 
well maintained. 

I did not undertake any side trips as had been previously 

. . .  
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TO 

FROM : 

SUBJECT : 

501 0- 107 

CNITED STATES GO\-ERNMEN'T 

Memorandum 
Herman H. b t h ,  Director 
Research and Development DLvIaian, OR0 

DATE: APR 1 4 1966 

Orville K. Wright, Administrative Officer 
Divieioa of Reactor Developrant 6 Technology 

PROPOSED POREIGN TRAWL - BARNMI P. GLOYNA - UNXVEBSITP OF TEXAS - 

Reference i s  
1966, symbol 

made to your asporandan to I&. Milton Shaw dated April 8 ,  
ORS:JEB, subject as above. 

Attached i 8  approved Copy of PO= uc-445 Covering w. GlOYlp. '8  tr8V.l 
which was signed by Xr. Shav on Aprll 13, 1966. 

Attachment: d p -  m R  
Form ABC-645 for Cloynr 

4'R 18 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
I .  



o m  kEC-445 
AECM (2-63) 1501 u. s. ATOMIC ENERGY COMMISSION 

REQUEST FOR APPROVAL OF OFFICIAL FOREIGN TRAVEL';' 
"Dr. David F . Cope , Director 
.eactor Division 
J . S . Atomic Energy Commission 
)ak Ridge, Tennessee 37831 

Earnest F .  Gloyna 
Project Director 

FROM: 

1 0. NAME OF TRAVELER 

b. CITIZENSHIP * A *  
Earnest F.  Gloyna 

b. WWCSSAODRESS 

Engineering Laboratorie: 
- 

c. CoNTluCT NUMBER 

The University of Texas 
. ORGANlUTlONALUNR 

i 
AT-( 11-1) 4 9 0  

d. POSITION T i m  (in~tuding profouionl 

A paper, "Transport of Radionuclides in a Model River" has been selected for ora 
presentation at the M A  Symposium on the Disposal of Radioactive Wastes into 

leas, Oceans and Surface Waters, Vienna, Austria, May 16-20, 1966. 

This paper is based on experimental results derived from research sponsored 
inder Contract No .  AT-( 11-1)-490. Consequently, any discussions based on the 
,aper .will materially benefit future experimental efforts. 

* V U E  *' S@ecifically it should be possible to obtain considerable information onthema, riC 

rffgcts -of ecological systems on radionuclide uptake from s&e-Zuropean scienth- 
:very effort will be made to learn something about stream dynamics. If one test can 
E eliminated from the planned -_ - model river experiments, - the _ . _  trip will have been eco- I---_ 

iomically worthwhile. 

P m t  1 

I 1 3 8 1 3 2  



, WO#)SED. ITINERARY (Account far oll timo from b.giming md d i n g  dab1 of kvrrf. 
APPROPRIATELY. J 

NOTE: If INFORMATION IS CLASSIFIED, CLASSIFY THIS FORM 

w'3ter 

-13--5-14 

- 15 --5 -2  

-2  1 --5 -2 

~ 2 3  

-24-4-26 

leave Austin, Texas 

Zonference participa 

en route 

0 M A  meeting, 
Vienna , Austria 

2 en route 

Oslo,  Norway 

return to U .  S 

weekend 

K. Gardner 

and Austin, Texas 

MIlTED? (For virih to Soviot-bkc counkios only) 

D y =  

Its Disposal of 
Wastes 

-. . 

not required -. 

Clay uptake in river 

U W .  
SIRED 

X 

X 

X 

X 

X 

-- 
. . .  .. . - .  . - .  . . . .  

. .  . .  
. .  

. . . . . . . . .  11 :..-;. . ,-. - . . . . .  - . .  . . . . . .  
'I . . 

- - ._ . . , . - .  .. 1 

* , -  ...- 
. . . .  . . . . . . . . . . . . .  

~ . .  . . .  ._ - . - .. . . : i. \:-;c- -. ... 

.... - . , . . .  , . . . .  . . .  .- 

)a. ESTIMATED COST OF TRAVEL TO Lsc b. If PART OF COST OF TRAVEL IS TO 8€ PAID OR HAS BEEN REQUESTED 
I 

1 

. .  TrolnportociCUl s 700.00 . 
- -_ 

none 

. I  

TOTAL 1.000.00 

- .  ._- - -  ..,-, - - e.. , 
k E  

dul as fdlaws (afFor AEC mployoes, by the T r c k d d s  supmiror; (b) F& Cornactor m$oym, by th 
&ad responsible for supomsing the activitia invdved in tho propowd foreign travel or &r official rrponriMe for 
approving foreign travel under the terms of tho contract. 

100. TRAVELER'S "Q" CLEARANCE NlJM8ER AND DATE 

OR-9493-NY (Issued as OR-9493 April 24, 1950) 
b ENDORSEMEWANDREMARKS 

LYmdXc f ,ca-& - 5  . 
Approved 

Reese, Dept. C h a i r m  
1 (s4gmIw. ad T l h  d supmnor) 

I 1 3 8 1 3 3  



P*ct  3 
PART C-To ba cornpldod d M C  Field W c o  ond/or Lobordory - 

1 1. APPROVAL AND/OR REMARKS MANAGER OF FIELD OFFICE OR LABORATORY MREnOR 

(LphoIUW) (h*) 

PART D-lo be completed at Headquarters 

CONCURRENCES AND/OR REMARKS 
12. CONCURRENCE AND/OR REMARKS DIVISION OF SECURlPl (Noh cwnplioncr wilh AEC Monuol Chop& 2502) 

Ti*: I-) 
13. CONCURRENCE AND/OR REMARKS DIVISION OF INTLUIGENCE 

T i k :  (-1 

14. CONCURRENCE AND/OR REMARKS DIVISION OF INTERNATIONAL AFFAIRS (Noh pcuticipatia, in c l0u i f i .d  diacvrrions, if my) 

T i k :  (-1 

14. CONCURRENCE AND/OR REMARKS DIVISION OF INTERNATIONAL AFFAIRS (Noh pcuticipatia, in c l0u i f i .d  diacvrrions, if my) 

Titk: 1-1 

15. CONCURRENCE AND/OR REMARKS-OWEUS 

T i :  ( a c l  
-MTERS U C O M M I N D A T W  

16. l K O W N O A T l O N  AND/OR REMARKS Of PROGRAM DNSION 

* m o V I L  
160. FOREIGN TRAWL AT ALC EXPENSE AS OUTLIN€O IN PART “A” IS: lowCt -1 

(2) Approvd, rubloet to rrmorkr ond limitations 

(3) D i u r p p r d  

Milton Shaw 
1-1 



UNITED STATES OOVERNMENT 

Memorandum 

PROM : Heman M. Roth, Director 
Research and Development Division, OR0 

I n  accordance with the provisions of Manual Chapter A E E l 5 O l ,  
we are  enclosing six copies of Form AEC-445 completed by the 
following individual: 

Period of Travel: ma, 
Please advise us of your decision on this t rave l  as soon as 
possible . 

'jbkAA1A*k(mRcn 
Herman M. Roth 

. -  . 

d 

Res .Ser .Br. 

4-6-66 



ORs: IAr 
Oak Ridge, TUnne88ee 37831 

JAN 5 1966 



Dr. B. 1. G l o w  JAN 5 1966 - 2 -  

tnclored are nine Copier of tom uc-445, "Rmqwrt for Approval of 
Official lrorelgn h8vel ,"  t0t.tb.r with ittructloru for tb. preparation 
thereof. 
your earlhrt  caarnLerr8, but not ht8z than 33 day8 prior t o  the 

The f o N  rbould be c ~ 1 e t . d  8nd r e t d  to  thir office at 

beginning of yotar propo8.i tra-1. 



-nlUL COIM No. ID  
* p Y  1- CDIT'ON 
GSA CEN. REG. No. 17 

YNITED ST.L\TES GOt*ERNh.fEST 

Memorandum 
TO : S. R. Sap i r i e ,  Manager 

Oak Ridge Operat  ions Off i c e  
/LQ €./LkYc, 4 41.4 ohn H. Kane, Chief :I." Conferences Branch SUM. DEC 20  1965 

Divis ion  of Technical Information, HQ 
LAEA SYMPOSIUM ON THE DISPOSAL OF RADIOACTIVE WASTES INTO SEAS, OCEANS SUBJECT: 
AND SURFACE WATERS, VIENNA, AUSTRIA, M Y  16-20, 1966 

Attn: Herman Roth 

t. 

The In t e rna t iona l  Atomic Energy Agency has selected those papers l i s t e d  
on Attachment No. 1 f o r  o r a l  p resenta t ion  a t  t h e  subject  conference. 
Please inform t h e  cont rac tor  organizat ions concerned and request t h a t  t h e  
f u l l  text of papers  be prepared. 
Vienna no later than February 15, 1966. Papers should be submitted 
d i r e c t l y  by t h e  authors  t o  t h e  following address: 

Five copies  of each paper are due i n  

Mr. P. J. Parsons 
Division of Health, Safe ty  

In t e rna t iona l  Atomic Energy Agency 
ltarntner Ring 11 
Vienna I, A u s t r i a  

and Waste Disposal 

A copy of t h e  paper and a copy of t h e  forwarding letter should be sen t  
t o  Dr. Lewis Gevantman, U. S. Mission t o  t h e  IAEA, c/o American Embassy, 
Vienna, A u s t r i a .  The Divis ion  of Technical Information would appreciate  
rece iv ing  two copies  of each paper and one copy of t h e  forwarding letter 
t o  the Agency. 

P lease  advise  t h i s  o f f i c e  on t h e  results of t h e  patent  and c l a s s i f i c a t i o n  
reviews of each paper. It i s  a l s o  important t h a t  w e  have t h e  f u l l  name of 
the individual  who w i l l  present  t h e  paper. Travel a t  ARC expense w i l l  be 
authorized for one au thor -par t ic ipant  f o r  each of t h e  papers l i s t e d  on 
t h e  attachment. 

Attachment : 4 K 
L i s t  w / l t r s .  

cc: A l i c e  Corley 

CONTRACTS 4 90cT+ 
/ 

DEC 2019155 
f t W . 1 3 8  



USA Symposium on the Disposal 
of Radioactive Wastes in to  the  
Seas,  Oceans, and Surface Waters 

L i s t  of  Accepted Abstracts  

E. F. Gloyna Transport of Radionuclides i n  a Model River 
Universi ty  of Texas 
Environmental Heal th  

, ) * I  Engineering Labs. 
Aust in ,  Texas qC?lL 

and Ecology System 

I 

F. Lowman 
Puerto R i c e  Nuclear 

Center 
College S t a t i o n  
Mayaguez, Pnerto Rico 

Lo R, Pomeroy 
Universi ty  of Georgia 
Department of Zoology 

Athens, Georgia 
and Marine I n s t i t u t e  

In te rac t ions  of Environmental and Biological  
Factors on t h e  Di s t r ibu t ion  of Trace Elements 
i n  t h e  Marine Environment 

Flux of P-32 and Zn-65 through a Salt-Marsh 
Ecosystem 



THE UNIVERSITY OF TEXAS 
AUSTIN. TEXAS 78712 

DEPARTMENT OF CIVIL ENGINEERING 
ENVIRONMENTAL HEALTH ENGINEERING 
ENGINEERIN0 LABORATORIES OUILDING SO5 

493 
b a w y  24, 1966 

Rlrp0s.l 



OBS: LAI 
e3 

Oak Ridge, Tennereee 37831 

JAU C 7% 

Deu Dr. olo]nr: 

?ive copier of tbo full text of papet are to bo t. V W  110 lator 
tha Iebruary U, 1966. ik papor rbold k rublttd t o  tb. folia 
adre88 I 

A copy of th p.p.r and 8 c w  of tb f o f i w r a  lettor ilwrrll ba I(wt to 
Dr .  Levb Q.V=-, U. 8 .  #frrhm to  th. USA, a/o b r a  W r y ,  
Viemu, Austria. A copy of tho famarding lrttrr to tb. S A M  a d  fuo 
copier of the paper rhould be mat to the Divirion of Tochalc81 Inform8tim, 
ABC Eeadqwtterr. One copy of the paper should be furniriud to thir office 
for p8teat and cl8rsiflc8tion reviev before the dirtribution outlined &ova 
i r  d e .  k an 81tet1mtive to furnishing five copier diroctly to V i o m u  

1966, YOU n y ,  i f  YOU 0ho010, provide 200 Copier, which , fi by February 15, 
should be dfrpatched i n  time to reach Vienn8 by April 20, 1966. cfs /( '7 c' 

,n Pmm 



Dr. 1. 1. Gloyna - 2 -  

hacloaed 8re nine copier of ?om AIC-44SB "Request for Approval of 
Official roretgn travel," together with  irutructioru for the preparation 
thereof. 
pur ouliort coo~.pioac., but not latrr thm 35 &yo prior to  tho 

The form rbould be completed .pd returned to thir office at 

k8imh8 Of ~ O p 0 8 . d  tr8-1. 

vow truly purr,  
W1III.m 3. La& 
Acting Dlnctor 
RIactor Dlvlsim 

Dw&d 1. Cop. 
Piroctor 
l e e  tor Divirion 

. _  -! , -  

I--, 
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,- Memo ran dum 
TO : S. R. S a p i r i e ,  Manager - - -  Oak X 1 ~ z  0prz. tLczs Crzrce  

? L k 4 C . / ; L c ? ~  
H. Kane, Chief 

Conferences Branch 

. . - -  i;q& 

SUM. DEC 20 1965 
Division of Technical Information, HQ 

SUBJECT: IAEA SYMPOSIUM ON THE DISPOSAL OF RADIOACTIVE W A S T E S  INTO SEAS, OCEANS 
AND SURFACE W A T E R S ,  VIENNA, AUSTRIA, MAY 16-20, 1966 

Attn: Herman Roth 

The In t e rna t iona l  Atomic Energy Agency has selected those  papers l i s t e d  
on Attachment No. 1 f o r  o r a l  p resenta t ion  a t  the  sub jec t  conference. 
P lease  inform t h e  cont rac tor  organizat ions concerned and request t h a t  t h e  
full text of papers be prepared. Five copies  of each paper are due i n  
Vienna no later than  February 15, 1966. Papers should be submitted 
d i r e c t l y  by the au thors  t o  the following address: 

. 

r 

t 

P 
L 
i 

W. P. J. Parsons 
Divis ion of Health,  Sa fe ty  

In t e rna t iona l  Atomic Energy Agency 
Karntner Ring 11 
Vienna I, A u s t r i a  

and Waste Disposal 

A copy of t h e  paper and a copy of the forwarding let ter should be sen t  
t o  Dr. L e w i s  Gevantman, U. S. Mission t o  t h e  LAEA, c/o American Embassy, 
Vienna, A u s t r i a .  The Divis ion  of Technical Information would apprec ia te  
rece iv ing  two copies  of each paper and one copy of t h e  forwarding letter 
t o  the Agency. 

P lease  advise th i s  o f f i c e  on t h e  results of the pa ten t  and c l a s s i f i c a t i o n  
reviews of each paper. 
t h e  individual  who w i l l  present  t h e  paper. Travel a t  AEC expense w i l l  be 
authorized for one author-par t ic ipant  for each of the papers l i s t e d  on 
the attachment. 

It is  also important that  we have t h e  full name of 

,- 

’I  
I’ 

Attachment : fix - 
L i s t  w f l t r s .  

cc: A l i c e  Corley 

DEC 2 0 B5 
~ .... ... . . 2 
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X?X Symposium on the  Disposal  
of Radioactive Wastes i n t o  t h e  
Seas,  Oceans, and Surface Waters 

L i s t  of Accepted Abs t rac ts  -7 
Transport  of Radionuclides i n  a Model River 
and Ecology System Universi ty  of Texas 

Engineering Labs. 
Austin,  Texas y.; ;//L 

F. Lowman 
Puerto R i c e  Nuclear Factors  on the  Di s t r ibu t ion  of Trace Elements 

College S t a t i o n  
Mayaguez, PUerto Rico 

In t e rac t ions  of Environmental and Bio logica l  

Center i n  t h e  Marine Environment 

L. R. Pomeroy 
Universi ty  of Georgia Ecosystem 
Department of Zoology 

Flux of P-32 and Zn-65 through a Salt-Marsh 

,n and Marine I n s t i t u t e  
‘Y’ Athens, Georgia 
‘ I  





- 2 -  OCT 1 5  1565 

ORiGlii'd SIGKD BY 
HERMAN M. ROTH 

mam8ny.m 

i 
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OPTICNU m H  No. ID 01a-101 

MAY ID62 COITION 
GSA GEN. REG. No. 27 

CNITED STATES GOVERNMEN'T 

Memorandum 
TO : Herman K. Roth, Direc tor  

Research & Development Division, OR 
DATE: August 25, 1965 

- 
FROM : John H. Kane, Chief -e ) a/"-/ U-Y'L' 

In te rna t iona l  Confe rdces  aranch 
.- Division of Technical Information, HQ 

SUBJECT: SYMPOSIUM ON DISPOSAL OF RADIOACTIVE WASTES ZKTo SEAS, OCEANS AM) 
SURZACE WATERS 

ATTN: Leighton A. F u l l e r  ( y  w.?" 
Reference i s  made t o  our memorandum t o  S. R. Sap i r i e  dated J u l y  29, 1965 
concerning the  sub jec t  Symposium. 
add t o  the  l i s t  of con t r ac to r s  to be contacted with re ference  to  t h i s  
meeting the  following indiv idua l :  

It would be appreciated i f  you would 

Professor  Ernest Gloyna 
Universi ty  of Texas 

Thank you for your assistance. c 



Qu:w 



. c -TI- r -.M No. 10 5010-107 
MAY -2 EDITION 
0- SEN. MEC. NO. Z7 

CNITED STATES GOVERSMENT 

Memorandum 
TO :ysic& 
FROM : Edward J. Brunenkant, D i r e c t o r  

Divis ion of Technical Information, HQS 

SUBJECT: SYMPOSIUM ON THE DISPOSAL OF RADIOACTIVE WAS'IES I N T O  SEAS, OCEANS AM) SURFACE 
WATERS, VIENNA, AUSTRIA, MAY 16-20, 1966. 

DTI : TO'L 

ATTN: A l i c e  Corley 

The In t e rna t iona l  Atomic Energy Agency w i l l  convene a Symposium on t h e  
Disposal of Radioactive Wastes i n t o  Seas,  Oceans and Surface Waters, 

r ia ,  May 16-20, 1966. Enclosed is an Information Sheet 
t o p i c s  t o  be covered a t  t h e  meeting. 

U. S. p a r t i c i p a t i o n  i n  t h e  meeting w i l l  be arranged by t h e  Atomic 
Energy Commission. The Div is ion  of Technical Information w i l l  
coordinate t h i s  p a r t i c i p a t i o n ,  including the  reques t ,  review 
and dispatch of a b s t r a c t s  t o  t h e  IAEA. Inquir ies  with reference 
t o  AEC p a r t i c i p a t i o n  should be d i r ec t ed  t o  John H. Kane, Chief,  
In t e rna t iona l  Conferences Branch, Divis ion of Technical Infor-  
m a t  ion. 

It would be appreciated i f  you would b r ing  the  meeting t o  t h e  
a t t e n t  ion of t h e  ind iv idua l s  and/or organizations 1 i s t e d  on 
Attachment No. 2. I f  the  con t r ac to r  organizations wish t o  
submit a b s t r a c t s  of papers,  w e  would appreciate receiving 
t h e  a b s t r a c t s  no l a t e r  than  September 20, 1965. The 
abstracts should be i n  10 cop ie s ,  not exceeding 350 words, 
and should follow t h e  form ou t l ined  i n  Attachment No. 1. A l l  
a b s t r a c t s  and subsequent papers should be reviewed for c l a s s i f  i- 
c a t i o n  and patent  information, and t h i s  o f f i c e  advised of t h e  
resul ts  of t h e  reviews. 

c I The AEC has estimated t h a t  the number of pa r t i c ipan t s  a t  AEC 
w expense should not exceed 20* . Travel cos t s  of selected con-d 

t r a c t o r  personnel w i l l  be  funded wi th in  t h i s  l i m i t  from a v a i l a b l e  - con t rac t  funds approved under t h e  AEC Form 445 procedure. L 

e22 
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1. *This number is present ly  under I '  

2. L i s t  of Contractors  consideration. 

Buy US. Savings Bonds Regularly on the Payroll Savings Plan 
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I N T E R N A T I O N A L  A T O M I C  E N E R G Y  A G E N C Y  TEL: 52 45 25 

TELEX: 164s 

K A R N T N E R  R I N G  1 1 - 1 3 ,  V I E N N A  I ,  A U S T R I A  

. 

Sir, 

Energp A-oy will convene a S~naposium on th 
Wastes into Seas, Ooeans and surfaoe 
held in Vienna, Austria, from 16 t o  20 Ma 

I have the honour t o  Inform tianal Atomia 
of Radiixatiw 

SympoUlUm wil l  be. 

Your Oovernrnent I s  Invited t o  n 
t o  participate in the Symposium, 
l is ted In the Infomation Sheet attach 
be appreciated If the 
brought t o  the 
in your 

I should also be rn8tefUl,If relevant partloulare of eaoh 
partiuipant, as well RS the names of authors and t i t l e s  of papers t o  
be presented, aould be a8 soon 88 possible. %e -=e6 

. contain detailed direc the SUbmiSS%OA Of m O m t % a  
and of abstracts and c papers. Further Information u l l l  be 
supplied an request. 

uuremues of my highest oonslderatloa. 

sigvard m u m i  
Mreotor Oensrhl 

I t 381152 

. 
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Symposium on the Msposal of Radioactive Waates I n t o  Seas, boeans 
and Surface Waters 

Vienna, Austria 

1-0 May 1966 

1. Introduotion 

Owingto the uldeapresd sa len t i f ia  Merest in the d i e p o d  
of radioactive wastes the International A t d o  Energy W o y  I 8  to  
hold a symposium on the di8posal of radioaotlve wastes in to  sem, 
Oceans and surface uaters. 

!be Symposium w i l l  be conoerned with the phySi04& ohemlodl 
and b lo logha l  behaviour of radioaatlve wastes #at may a f feo t  man 
or the  aquatic environment as a resul t  of discharging suoh wastes 
into surface waters, excluding ground water. 

* 

The Agency has produced two reports on Radioactive Waste 
Disposal i n to  the Sea and Disposal OS Radioaotlve Waates in to  -ah 
Waters (Safety Series No. 5 and 10). It is also euqaged in researoh 
a t  Its Laboratory In Monaao on the behaviour of radloauclldes in a 
matdne environment and is supporting rewaroh on the BI1yLrcmmta l  
ef fea ts  of waste disposal. 

2. List of topice 

The Symposium nill be divided Into four eessiaaur: 

Session 1 -  SMmary of existing praot loes  f o r  the disposal of 
radioactive wastes Into seas, weans and &ace waterer. 

This session nil1 lnolude papers indloating the 
type, nature and ac t iv i ty  of uastes now being 
released t o  the seas, ooeana and m a a e  waters. 
Methods of disposal rrhould be indioated, but 
details of preparatarg treatment of wastes are 
not required. 
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sedimentation and transport by currents and 
with the  transport resulting Prom the uptake of 
radionuclides by biologioal organisms. The * 

behaviour of radionuolidea in both surface and 
deep layers of water w i l l  be dlsoussed. 

Session 3 - Evaluation of the main routes of exposure of man 
resulting from the disposal of radioactive wastes 
into the ieaa, oaeans and surface waters. 

This session wi l l  include studies of the ways i n  
whioh radlonuclldes released a s  waste may cause 
radiation dose t o  man. n e  studies all involve 
such subJects as external radiation dose, the 
movement of radionuclides alaolg food ohaim and 
the Introduction of radionuolides in to  food 
chains by irr igation. The evaluation of radiation 
doses t o  individuals o r  groups and of the genetiaally 
signifioant dose t o  man where suah doses result or 

disoussed. P r o m s  of investigation preoeding 
the disposal of radioaotlve waste will be included. 

wi l l  result from waste disposal, will also be 

8eS8ian 4 - Poesible effect6 Of the disposal of radioaotive waates 
an the resouraes of the mas, oceans and surfaae 
waters . 

This session w i l l  lnolude papers on the somatio 
e f fec ts  of radiation on aquatic organisms and 
on the genetlo effeots of radiation on populations 
of such organisms. 

3. Papers 

Submitting a paper Implies that its author(s) Intend(s) t o  
participate in the  meeting, i f  the paper is accepted. The abstraot 
of the paper should indicate &ether the material t o  be presented 
is new or  a review. 

A panel of experts Will evaluate the abstracts submitted 
wlth regard t o  their su i t ab i l i t y  fo r  inclusion i n  the proeprrmne, 
fo r  ora l  presentation and f o r  publication in the proceedings. 

If numerous abstracts  a re  received closely a l l i ed  i n  
subJect and content, it may be necessary t o  have the papers presented 
by a rapporteur. When an abstract  l a  accepted, the author wi l l  be 
Informed whether the paper is t o  be presented individually or  by a 
rapporteur, although in certain ca8es it may be necessary t o  reserve 
this decision pending an examination of the camplete paper. 
possible, a l l  papers accepted w i l l  be published i n  Ail1 in the 
Proceedings of the Symposium. For papers t o  be presented by a 
rapporteur the author(s) miy be requested t o  supply, in addition t o  
the o r i g j p d  version (wish, Frenuh, Spanish or  Russian) a 
translation in to  me of the other three languages. 

If  

- 2 -  



4. Deadlines 
0 

An abstraot of ea& paper, between 2% and W wrd~ in 
length, must be submitted b time t o  maoh the Agenay by 
15 Ootober 1965. Pze oompletet paper plllst arrive before 15 Febluarg 
1966. Should authors prefer to make their own arrengements for the 
preprinte they are requested t o  forrrard three aapies of their oamplete 
paper by 15 February 1964, to notifp the Seoretarist aoooxdingly, cmd 
t o  S U P P ~  2% oopies of their paper(rr) to maoh th4 moy not later 
-20-1966. 6 

5. oral presentation 

6. Seoretariat 

7. -la of comaha?ioatim 

* 

I 1 3 8 1 5 5  
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I N T E R N A T I O N A L  A T O M I C  E N E R G Y  A G E N C Y  
A Q I N C E  I N T E R N A T I O N A L E  D E  L ' E N E R G I E  A T O M I Q U E  
S l t X L l Y H A P O A H O E  A r E H T C T B O  no A T O M H O R  3 H E P r H H  
O R G A N l S M O  I N T E R N A C J O N A L  D E  E N E R G I A  A T O M I C A  

K X R N T N E R  R I N G  1 1 - 1 3 ,  V I E N N A  1. A U S T R I A  

1. 

TEL: S2 4S 2S 

TELEX: 26 4s 

CABLE: INATOM 

Part loipat ion 

1.1 Nominstion 
Nominations o m  be aooepted only when presented by Oavernments of 

Member States of the Agenoy or by l a te rna t iona l  organiastionr i n d t e d  
t o  psr t io lpa te .  &oh partlol-t i o  r eqwe ted  to oomplete a Part loipst ion 
l b r m  (see attaohed Fona A) and rend it to the oompetent off lo la l  aufhori.ty 
for onward transmiesion. 

The dgenoy will not  req- pcrrtioipante to muke any OontAbution 
to the ooet of the meeting, nor aooept r e e p o n e i b i l l ~  for any expenditure 
inaurred by them. 

2. Submission of abet rao te  and ~ ~ 9 8  ra 

2.1 lbnn of eubieeion 
Partfoipsnte who wleh to present papere dhould e t t aoh  to their 

Part loipat ion Forme, in reepeot of eaoh 
Submission of a Paper (nee a t h o h e d  

r arbmitted, e plorm f o r .  
and an a b e t m o t  in s i x  oopiee. 

2.2 Emlus t ion  
A panel of experts will evaluate the mbmltted abetraota Kith regard 

The final re leofion w i l l  be nmde 
t o  t h e i r  suitability for indueion in the progrsmpas, for o r a l  presentation 
and for publioation in the prooeedinge. 
on the baeie of the  oomplete texte. 

2.3 Evaluation requirerPlente 
For the evaluation the lp~pel nil1 require s i x  ooplee of the ebetraot, 

in Engllnh, &enoh, Bueoian or spenish and, where poueible, In  addi#on, 
three oopies of the oomplete text of the paper, at  the ~ e m e  time. 

* 
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2.4 Abetraote 

. 
I 

The abetsaot muet be between 250 and 350 words i n  length, msf 
give preoiee information on the mnten t  
final form for publishing in tho proooedinge. 

of the paper, and murrt be in 

2.5 Papers 
Papere should not exoeed 5 000 words I n  length, or the equlmlent, 

inaluding tabloe and figuroe. The Conf'erenoe Searetsrist r e e m s  the 
right not to publieh papers whioh do not oonionn to the abom require- 
mente and, whore nooeesary, to  omit figurea and make such other editorial 
0-8 as are roqulred for prblloatlon. 

2.6 Deadlines 
When send- in materiel ,  authore are retgaeeteb to beep to the 

doadlines indiasted In the Informstion Sheet for the meeting in q9ert%orr, 
bving due regard to the time required for diepatoh 
ohannels. 

offioial 

- 
3. Distribution of doomente 

3.1 Abstreote 
Bbetraote of a l l  paper8 aooepted are translated bt0 Errgllrh,  Prenoh, 

Buesirur and Spsnlah and distributed to all part lolpsnts  at  the be- 
of the meeting, or before. 

3.2 Papere 
In  order that the full texts of papers in their  o r i g i n e l  lsrrgusse 

may ale0 be distributod to  pcrrtlolpants at  the beglnaiag of the meting, 
authors are requeeted either: 

(a) to supply tbe Seoretariat before tbe meting, free 
of ahsrge, w i t h  tbe number oi 00pi.e~ requlreb f o r  
distribution a8 indiosted In the Information Sheet, 
o r  whore this i r r  not posclrible, 
to send to the Seoretariat three oop'iee of the pper 
for reproduotion not lator thaa the date  mpeoiiied 
in the Inionnation Sheet. 

4 

(b) 

4. Presentation 

4.1 Sultablllty for reproduotion 
Abstraots and mpers maat be euitablo for direot pbotogrephio 

reproduotion. For thie  reason blw-pinta ,  epirit-oarbon ooploe, oarbon 
oopios and othor text or diagMM of faint or poor qusllty arnnat be 
800epted. 

- 2 -  
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4.3 Format 
30 h i m  af the papor ueed for preprint8 l 6  210 I 297 mn 

(8 114 I 11 11/16 i n )  and the typing area, inoludlng all text and 
diagram6 ehould therefore not exaeed 170 x 245 uun (6  518 x 9 5/8 h)- 
In the oaee of the f i r a t  page, In addi t ion,  epoe muat be l e f t  st the 
top  for a maathead, 60 that the av~i18ble tpPhg ares l e  170 f 185 lDpD 
( 6  510 x 7 114 in)- 

4.4 Style eheet 
To aerrlet author8 I n  preparw t&eir abatrsota and paperr, and 

enaure eaeier oompllanoe w l t h  the above inofrwtiona, mpsoimen ot).lo 
' aheet l e  enoloaed. 

! 
5. 

'phe follarriag edi tor ia l  ru le8  should 8100 be O b S m d a  

5.1 %tiem 
'phe and t i t l e  of the authors, and the name and looatloa of 

the inat l tuta  where the rork warn done dmuld k bbioahd rprb.r tb4 
pep- t i t l e  on the f i r a t  pqip. 

The style of motion and paragraph headlap ohom I n  the lcyarrt of 
thia docMneat i o  reoommended. 

5.3 -bole and abbreviationa 

(a) Chemioal, p&yaioal and mathemetloal eymbola rrbuld follow 
the IUPAP reoommendatlone i n  their d o w e n t  Uo1.P. 9 (1961). 

(b) Amy abbreviationa or  symbol8 not defined 5a U e I o P a  9 (196l) 
ahould be erplalaed in full fhe f i r a t  time the$ appear 
the gaper. 

5.4 Bibliogrsphioal referenoea 

(b) Refereme to a jommal 

- 3 -  



5.5 Croee-ref erenoes 
Crose-refereno1 in the paper should be made by mean8 of eeotion 

numbere (NOT by 

5.6 Footnotee 
Footnotee in the text of the paper should be numbered aoneeoutlvely 

f r o m  beginniag to  end of the paper (NOT p ~ ~ e  by k v  tables, 
figures, anaexeo and appendioeo, footnotes should be 1dentlfI.d br mal1 
lettere. 

(a) %xt: ... vagori=tlon of the uranhm (Liosrbi(k3 
one mey mdte ... 

(b) fiblea, eto.8 . .a  d e  

5.7 Tables 
lbblee should be typed on eepcrrete sheets. They nnut be provided 

with heading8 and nunbered oopaemutivelp ~ 5 t h  Bopasn numeralo (8.8. W 

5.8 Mgu%s 
Hmes (this  inohaderr all photograph8 and dl8gmma) should be 

eubmltted on separate sheets a d  be p o d d e d  d th  osptlona and nuibered 
oonseautively i n  Arabio numeralo (e.8. 3543.2). 011 fhe baak of eaoh 
figure, the name of the autbOr(s), the title (or 0-1) ~b the paper9 
the figure number and the oaption should be glven. A .epsrato lirrt o f  
figure osptlona must a100 be @deb. 

and submitted only if they are  ixdlspeneeble. 
be submitted. 

as a fair oopy or as a reproduotion on &los.j paper. 

must be kept f lat and proteoted f r o m  ora- or o i a i l a r  dambge by laying 
between oardboard or rimllar rete-. 

3.8.1 Photomaphe. Theso must be kept to a atriot minimum 
A high-gloro print wret 

Colour prints cannot be auoepted. 
5.8.2 DIaErmul . 
5.8.3. Care. Ilegatlves, glossy @ntr 8nd diagrrup remduotionr 

These mhould be uubmltted kr blaok and white 

Partioipants must use Ehglleh, Frenuh, RumIan or Spanitah when 
preeenting their papers and taklng part in the dlscnrsrlons. 
nil1 propide simultaneow .h?anslatlon into the other three lsngusges, 

Interpreters 

6.2 Speaker0 
Bo paper oan be preeented exoept by the author or, where this i e  

nrbaequont dieaussiolle. 
not poeslble, by someone thoroughly fadl iar w%th the uubdeot and able 
to reply I n  detail to quealdona put to hirn 
Speakers rhould bo 00noi.e and a u l d  aroid turn- their peaentation 
Into a releotlva of pspers that ham alresb). been distributed. 

* 

- 4 -  
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6 . 3  Slide8 

Sl ides  of the followjag alsee may be &own: 5 I: 5 mu, 8.5 x 8.5 am, 
8.5 x 10.5 om end 9 I. 12 an. 

7. P r o o e e W  e 

t 

I 
- 3 -  



Start f i t  line of page 1 of text ne inshcted below. 

Start firat line of text of p a p  2 et req. here. 
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NOTE: Mmuscript. and preprint. can only be processed I f  the iastmctions r e g d i n g  size and reprodocability u e  
strictly followed. The co-opemtion of the authors will therefore be geatly appreciated. 
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symposium CXI the Msporral of Radioactive Wastes into Stmu, O u m ~  
and Surfaoe Watezw 

Vienna, A u s t r l r r  

l6-20Mdp 1966 



. 

Tltle of t& paper: 

=rut and &st name(s) of the author(r): 

Name of part lo lpant  who w i l l  present the paper: 





THE UNIVERSITY OF TEXAS 
AUSTIN. TEXAS 70712 

DEPARTMENT OF CIVIL  ENGINEERING 
ENVIRONMENTAL HEALTH ENGINEERING 
LNGINLERING LADORATORIES BUILDING 108 

September 14, 1965 

Dr. C. S. Shoup, Chief 
Biology Branch 
Research and Development Division 
U. S. Atomic Energy Commission 
Oak Ridge, Tennessee 37831 

Re: 0RS:LAF 

Dear S i r :  

Enclosed a re  abs t r ac t s  of two papers  which I would l i k e  
t o  submit f o r  Session 2 of the  Symposium on t h e  Disposal of 
Radioactive Wastes i n t o  SeasI Oceans, and Surface Waters, 
Vienna, Austria, M a y  16-20, 1966. 
qui red  Foms A and B fo r  each paper. 

Also enclosed are  the  re- 

S i n d e l y  yours, /, 

Environmental H e a l %  Fsgineering 

nc: Abstract, Transport of Ruthenium 
In A Model River System 

Abstract ,  Transport of  Radionuclides 
In A Model River and Ecology System 

L i s t ,  Reports and Papers (Since 1961) 
Concerning Radioactive Waste Dispos al... 

I t 3 3 - w  
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Synposlum on the Msposal of Fadloactive GIastes into Seas, Oceans 
and Surface Waters 

Vienna, A u s t r i a  

16-20MaY 1966 

mmwxav SEET 
To be sent to  the competent O f f l o 1 4  authority for 

transmission to the IaternatiOnal A t W a  Agenay 

Name: (MI?.,- G l o n a  Rrst xmce: Earnest F. 

Nominating govement or international orgaiiation: 

United 
Bsti tut ion:  F, mvi-td W t h  

ailing atdress (if different t r o m  address o f  institution) : 
The University of Texas, n?R . Labs. BlaR. 305, Austin, Texas 78712, U.S.A. 

Date if departure from maim address: 
In which language do you prefer to reoelve printed material: 

Do you intead t o  present a pager? 

Laboratories 

mglish - French - Russiap - Spanish 
Yes 

Tltle of the paper: W ~ S D O ~ ~  of Ruthenium in A&&& River Svq tem 

Name or C-UUIOZ-S (zr any): Surinder K. Bhaa at 

a 

. 
. 8 



Vienna, A u s t r i a  
1640 Play:% 

FCFJl FY>R SUE~SIOZJ 03 A ?APEi 

transmission t o  the International Atomio Energy Agenoy 
To be 3ent t o  &he competent o f f i c i a l  authority for 

T i t l e  of the -3aper: h: ansport  of Ruthenium i n  a Model River *stem 

Erst an6 l a s ;  name(s) of t h e  authcr(s): Surinder K. Bhagat and 

Earnest F. Gloyna 

Name of participant who will present tr?e paper: Earnest  F. Gloyna 
Scieztific ss:abiishinent(s) In w k i c h  the work has been Carrie< out 
(official t:t,e(s) p1ace;s)): 

The University of Texas, Environmental Health Enqineering Laboratories 

Austin, Texas 78712, United S ta t e s  of America 

~ % l l i n g  addrrss: The Universi ty  of Texast inee rinp; 
-4 - J  Laboratories B l d g .  305, Austin, Texas 78712, United S t a t e s  of America 

/. ,., 7 4 250 co$ea of your paper be n p p ? : ~ ?  
Yes 



Reports and Papers (Since 1961) 

Concerning Radioactive Waste Disposal, 
Transport of Radionuclides, Etc. 

By Earnest F . Gloyna 

Rofessa of Environmental Health Engineering 

The University of Texas 

Papers 

"Radioactivity in the Surface Waters of Texas, " with W .  R .  Drynan and David 
Smallhast  8 !Southwest Water Works Journal, 43, 31-35 (August, 1961). 

"Heat Generation by Radioactive Wastes , "  with H. J. Longley and C. W. 
Christenson, . A . D v . ,  Roc. of the ASCE, LO, SA1, 43-66 
(February , 1964). 

"Radioactive Waste Disparal ,  Part I , "  with S. D. Stoddard and C. W. Chrirtenrar,  
Q r a m l c  M e ,  80, 6, 63-73 (June, 1964); Part TX, a, 7 (July, 1964); part In, 

8 (August, 1964). 

"Uptake and Relea8e of Radionuclides by Stream Sediments, 'I with T . D. Reynoldr, 
poc. ol the 2nd International Conf em nce on Water Pollution Re 8 earch , Tokyo, 
Japan (August, 1964) . 

"Dispersion Mearurements in Open Channels, " with Calvin C. P8ttamm8 
d-rw Mvi8lon, AWE,  a, SA3, 4337, 17-29 (Jim, 1965). 



Dr. Earnest F. Gloyna 

Radiwctivitv Transwrt in  Water--The Dispersion of Radionuclides in  O w n  
Channel Flow, with C. C.  Patterson, Environmental Health Engr. Lab. 
Tech, Report t o  the Atomic Energy Commission, 87 pp. (June 1, 1963). 

Radimctivity Trensport i n  Water--Environmental Beha vim of Nitrosulrutbniunl, 
with A .  H. Story, Environmental Health Engr. Lab. Tech. Report t o  the  
Atomic Energy Commission, 89 pp. (June 1, 1963). 

Radioactivity Transport in  Water-Behavior of Ruthenium i n  Alqal Environments 
with W. E. Bolch, Environmental Health Engr. Lab. Tech. Report to the 
Atomic Energy Commission, 56 pp. (Sept. 1 8  1963). 

The Transport of Zn6’ in an Aqueous Environment, with D. R. Rowe, Envlron- 
mental Health Engr. Lab. Tech. Repat to the AEC, 101 pp. (Sept. 1, 1964). 

Sap t ion  and Release of Radionuclides by Sediments of the Guadalurm River, 
with Vel Clanton, Environmental Health Engr. Lab. Tech. Report to the 
AEC, 64 pp. (July 1, 1964). 

The Transport ~f coS8 in an h u m s  E nvironment, with Y. A. Yousef, Envirar- 
mental Health Engr. Lab. Tech. Repat to the AEC, 116 pp. (Dec. 1, 1964). 

oactivftv TransPat in Water Structure and Metabolism of a L otic Community, 
Part I b r i  1 - Iuly, 19641, with B. 3. Copeland, Environmental Health Engr. 
Lab. Tech. Repart to the  AEC, 5 1  pp. (February 1, 1965). 



TRANSPORT OF RUTHENIUM IN A MODEL RIVER SYSTEM 

BY 

Surinder K. Bhagat , Graduate Student 
The University of Texas 

Austin, Texas 

and 

Earnest F. Gloyna, Professor 
Environmental Health Engineering 

The University of Texas 
Austin, Texas 

ABSTRACT 

The objective of this research was to study and evaluate the net transport 

of nitrosylruthenium in  an  aquatic environment. Also, the chemical characteris- 

tics of ruthenium were investigated. 

One of the most important features of nitrosylruthenium complexes is their 

ability t o  form cationic, anionic, and molecular complex species, as well as the 

tendency of these complexes to form colloidal dispersion on hydrolysis. Labora- 

tory studies were undertaken to  investigate the conditions under which the prev- 

a lent  species are in  the ionic,  molecular, or colloidal form. Separation and 

identification of various complex species were achieved by means of paper chro- 

matography, solvent extraction with tributyl phosphate, ion exchange, spectro- -- 
Y I  photometry, and infrared spectroscopy. 
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In the light of evaluating net transport, the roles of suspended material 
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(organic and inorganic) , bottom sediments,  and rooted plants were investigated. 

Some of the environmental factors tha t  influence the uptake and release of nitro- 

sylruthenium by sediments and biota were studied. The distributions of 
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ruthenium in the water , sediments , and biota of a flowing and a non-flowing eco- 

system were compared to see if the information from a non-flowing small ecosys- 

t e m  can be used to predict the fate of ruthenium in a larger and more dynamic 

ecological environment. 

The results indicate that most of the nitrosylruthenium discharged in a 

clear stream will remain in  the dissolved phase,  some will become associated 

with suspended matter, and a sma l l  fraction will be retained by rooted plants and 

bottom sediments. However, in a turbid stream, as much as 50 percent of the 

ruthenium in the water may become associated with the suspended matter. In the 

latter c a s e ,  the ruthenium content in  the bottom sediments may become signifi- 

cant as a result of settlement of the suspended matter, depending upon the 

velocity of the stream. It appears that  uptake and release of ruthenium by the 

components of the ecosystem are related to the diurnal changes in  the environ- 

mental factors. 
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TRANSPORT OF RADIONUCLIDES I N  A MODEL RIVER AND ECOLOGY SYSTEM 

Earnest F. Gloyna, Professor 
Environmental Health Engineering 

The University of Texas 
Austin, Texas 

ABSTRACT 

A model river system has been used to conduct a variety of experiments 

Cs, 65Zn, and lo3Ru. The objectives of involving releases of 5 8 ~ 0 ,  Sr, 

these investigations were to evaluate the measurements involved i n  the trans- 

port of these radionuclides i n  an aquatic environment. Primary emphasis was 

directed toward the accumulation of quantitative uptake data and the interpreta- 

tion of transference of these radionuclides from a liquid phase to sediments, the 

movement of the radionuclides from sediments to bed sediments, the resuspen- 

sion of radionuclides from bed sediments, and the sorption of the radionuclides 

on plant and animal forms. The net transport of radionuclides has been defined 

for a variety of environmental conditions. 
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A fully-instrumented flume and reservoir system was used to simulate 
- 
w 
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typical ecological environments. The model river as defined by the flume has 

been used to more fully develop a transport equation and refine values for trans- 

port coefficients. T h i s  system has been used to evaluate the effect of various 

environmental conditions on the net transport of radionuclides. 
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Although the transport of various radionuclides may not be defined com- 

pletely by the application of longitudinal mixing relationships, the flume data 

indicate that such an approach might be practical. Generalized equations which 



reflect the modal concentrations and net transport have been developed. 

The effect of ecological changes such as changes in  predominant species,  

die-away, etc.  , has been measured and included in the transport equation. 

Continuous measurements on a 24-hour basis were made on a total light 

input , filtered or usable l ight,  oxidation reduction potential , pH, air  and 

water temperatures, and dissolved oxygen. Additional measurements included 

carbon dioxide, plant m a s s ,  and dispersion. 
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