
Memorandum 
TO : Ralph Elson, Director  

Contract Division 

PROM : 9 Herman M. Roth. Director  
Laboratory and-University Division 

SUBJECT: REQUEST FOR CONTRACT ACTION 

0LE:JDB 

R 

It is  requested t h a t  you take  t h e  necessary s t e p s  t o  process the  
following described cont rac t  ac t ion :  

1. Nature of Action Requested: 

/7 Selec t ion  of N e w  Contractor and/or 
Negotiation of Contract 
Number : 
Contractor: 

kT Modification of Contract 
Number : AT- (40-1)-2789 
Contractor: Virginia  I n s t i t u t e  of  Marine Science 

Gloucester Poin t ,  Vi rg in ia  23062 

2. Nature of Services t o  be Covered by Contract:  Research 

T i t l e  : "Concentration of Suspended Radioactive Wastes I n t o  / 
Bottom Deposits" 

3. Typ e of Contract: Support Agreement - /T Cost-Type /7 Other 

4. 

5. 

6. 

Amount of AEC F'unds t o  be Obligated by t h i s  Contract Action: 

AEC Percentage of Estimated Total  Cost t o  be Shown by t h i s  C/A:  N/A 

Description of  Other Changes t o  be Covered by Contract Action: 

None 

Modify contract  t o  provide f o r  t h e  performance of add i t iona l  research 
t o  be completed during the -pe r iod  January 1, 1968, through June 30, 1968, 
without addi t iona l  funds. 
of t h e  work. 

There i s  no s i g n i f i c a n t  change i n  t h e  scope 

7. Authority: Form ,AEC-481 (Contract Authorization) from John R. Tot t e r  
t o  S. R. Sapi r ie  dated September 29 

42844 



.Y,I 

1. OATE U. S. ATOMIC ENERGY COMMISSION 
AaCPI a 4 4 1  

CONTRACT AUTHORIZATION SEP t 9 l967 

1. AV)nOl ) lUT lOW 
NO. 

BM-68-181 

0 AEC 
01 CONTRACTOR 

0 FIXED PRICE 0 OTHER 

0 COST REIMBURSEMENT 

a SP EC I AL R ESE AR c H SUP PO R T  AC R E EM EN T. (SRS AI 

S.A. TO 

S. R. Saplrfe ,  Manager 
Oak Ridge Operations Off ice  

Department of Applied Science 
VIRGINLA INSTITUTE OF MARINE SCIENCE 
Gloucester Point, Vlrginia  23062 

4 .A .  CONTRACTOR (Naur.  dddvrst. Drputumt .  r tc. )  

Work to be performed is under c a t e g o r y 2  
as dcfined by AEC Manual Appendix 3401. 

FROM 7 
John R. T o t t m -  '45 Dlvlslon of Biology and Medicine, HQ 

4.m. PRINCIPAL INVESTIGATOR ( S )  

Dexter S. Haven 

1 I .  PROJECT TITLE 

0 NEW CONTRACT 0 RENEWAL & o t n E R  

S. RECOMMENDED TYPE OF CONTRACT: 

" C O N C E ~ R A T I O N  OF SUSPENDED RADIOACTIVE WASTES INTO BOTTOM DEPOSITS" 

7. C O m R A d  NUMBER 

1-1-68 th ru  6-30-68 AT(40-1)-2789 
9. PROPERTY TITLE TO VEST IN:  IO. SECURITY CLASSIf I W T I O N :  

12. HEADQUARTERS TECHNICAL CONTACT 

D r .  Charles L. Osterberg 
FINANCING 

A. OPERATING €XPENSES 
New AEC Funds (Initial AM3 Support ceiling, if SRSA). . . . . . . . . . . . . . . . . . . . . . . .  $ 

Estimated AEC Balance horn Prior Term. if any . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 

Total AEC Funding (If SRSA..-% of Total Cost, up to Maximum of ) . . . . . . . . . . .  $ 

Estimated Contractor Contribution. if any. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 

Total Estimated Project C o s t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . $  

Budget and Reporting Classiflcation: 06 05 02 
Allotment Transfer: 06-81-91 (24) 

-0- 

8. PLANT AND CAPITAL EOUIPMENT .................................. .$ 
Budget and Reporting Clarsificatbn: 
Allotment Transfer: 

14. SPECIAL PROVISIONS AND INSTRUCTIONS: 

The technical aspects of the pro work have bcen reviewed and are approved. A need currently ukta for the results of the research or other 
work that is to be undertaken. p o z o f  the AEC funds shall be used to confer a fellowship. 
Please keep us informrd as to any problems encountered in your negotiations, as well as the date of ueutbn of this contract and the  amount d 
funds obligated. If the budget ar negotiated di8ers substantially from that in the proposal, please forward a copy of the revised budget to Head- 
nuartera. 

not already wbrnitted, a MO-word summary of the propovd work should be forwarded by the ccatracmr as mon a1 possible a f t a  ocgotutbn d 
-.e contract. 

This i s  t o  authorize an extension without funds requested by D.  S. Haven 
t o  C. S. Shoup dated September 13, 1967. 

IB .  SCOCL O F  .WORK 

Research on the  uptake of radionucl ides  by marine organisms. 

I1 9786 



VIRGINIA INSTITUTE OF MARINE SCIENCE 
OLOUCESTER POINT. VIRGINIA 230~2 

September 13, 1967 

D r .  C. S. Shoup 
Chief, Biological Branch 
Research Development Section 
U. S. Atomic Energy Commission 
Oak Ridge, Tennessee 

Dear D r .  Shoup: b- 
We a re  replying t o  your l e t t e r  of 5 September 1967 i n  which .you 

inquire about the s ta tus  of contract  number AT(40-1)-2789. 
1967, w e  asked for a terminal year and our contract w i l l  end 31 December 
1967. A t  the present time, w e  do not plan t o  request renewal. 

We are  presently closing out a l l  aspects of the program, but  
several  small projects require addi t ional  work. 
asking you for  a 6-month extension of the contract period without  
addi t ional  pay. This extension w i l l  make possible the completion of 
several  interesting projects and w i l l  keep the present team of b io logis t s  
together for  the purpose of preparing approximately five manuscripts 
fo r  publication. A t  the end of t h i s  extended period, we w i l l ,  of course, 
submit our f i n a l  report. 

During 
r 

Consequently, w e  a r e  

Sincerely, 

DSH: br 

Dexter S. Haven, Head 
Department of Applied Science 
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Memorandum 
TO :: R. G. Humphries, Director  

Contract Division 

PROM : Herman M. Roth, Director  
Research and Development Division 

suypcr: REQUEST FOR CONTRACT ACTION 

ORS :JDB 

It i s  requested that you take  t h e  necessary s t eps  t o  process t h e  
following described cont rac t  action: 

1. Nature of Action Requested: 

fl Selec t ion  of New Contractor and/or 
Negotiation of Contract 
Number: 
Contractor :;- 

Modification of Contract 
Number: AT-(40-1)-2789 
Contractor: Vi rg in ia  I n s t i t u t e  of Marine Science 

Gloucester Point,  Virginia  

2. Nature of Services t o  be Covered by Contract: Research 

T i t l e :  ''Concentration of Suspended Radioactive Wastes in to  
Bottom Deposits" 

3-  WR e of Contract: Lump-Sum Cost-Type fl Other 

0 
Description of Other Chawes t o  be Covered by Contract Action: 
Modify con t r ac t  t o  provide f o r  the performance of addi t iona l  
research t o  be completed during the  period January 1, 1967 
through December 31, 1967. The AEC w i l l  support t h e  pro jec t  
i n  the amount of $21,995 i n  new funds. Title t o  equipment, i f  
any, s h a l l  vest  i n  the  cont rac tor  under au thor i ty  of the 
Atomic Energy A c t  of 1954 s ince  the contractor 's  contr ibut ion 
i s  expected t o  equal o r  exceed the value of the equipment. 

4. Amount t o  be Obligated by t h i s  Contract Action: $21,995.00 

5 .  

6. Authority : 
Form AEC-481 (Contract Authorization) from C. 
S. R. Sapi r ie  dated January 

40305 
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V I R G I N I A  INSTITUTE OF CONTRACT NO. AT-(40-1 1-2789 
W I N E  SCIENCE 

APPENDIX "A" 

For the Contract Period January 1, 1967 through December 31, 1967. 

A-I RESEARCH TO BE PmFORMQ) BY CONlRACTOR 

The Contractor w i l l  continue s tud ie s  of the concentrat ion of 
suspended radioact ive wastes from marine organisms in to  bottom 
marine deposi ts  t o  include s tud ie s  of the movements of p e l l e t s  
from coamon f i l t e r  feeder organisms, f i l t e r i n g  phenomena i n  
oy t f e r s ,  sediment mixing wi th  kaol in  or sand ac t iva ted  with 
K r  as tracer,  concentrat ion and mixing phenomena with s tud ie s  
of amphipods, ostracods,  and polychatae. Sediment mixing by 
the  inver tebra tes ,  s ink ing  of p e l l e t s ,  and f i l t e r i n g  rates 
w i l l  be studied by appropr ia te  s ized  clays.  

A-I1 APPROXIMATE I N E L  OF RESWCH EPFORT 
Approx. 

(a) Contractor Personnel : % of t i m e  

Mr. D. S. Haven, Pr inc ipa l  Inves t iga tor  10% 
Res ear ch As s oc i a t  e 100% 
3 Graduate Students 100% 
Secretary As Needed 

(b) Premises, F a c i l i t i e s ,  and Materials t o  be 
Furnished bv the Contractor :  

Laboratories and f a c i l i t i e s  necessary t o  conduct research 
on the concentrat ion of suspended radioactive wastes in to  
bottom deposi ts  w i l l  be ava i lab le .  
includes a gama spectrometer system with graphic recorder ,  
proportional counting system, auxi l ia ry  s c a l e r  with 
de tec tors ,  survey meters, fume hood, muffle furnace,  
drying oven, constant  temperature water bath,  oyster  
grounds, scuba d iv ing  gear and other re la ted  instruments. 

Equipment ava i lab le  

A-I11 ITEMS OF EQUZPmT TO BE PURCHASED OR FAERICAm BY CONTRACTOR 
COSTING $500  OR K)RE 

None 
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..A. CONTRkCTOR (Norr. A d d f m .  D i p r t w m t ,  r k . )  

Department of Applied Science 
VIRGINIA INSTITUTE OF MARINE SCIENCE 
Gloucester Point, Virginia 23062 

4.B. ?RlNCl?AL INVESTIGATOR ( S )  

D e x t e r  S .  Haven 

NEW CONTRACT o( RENEWAL 0 OTHER I 1-1-67 thru 12-31-67 1 AT(40-1)-2789 
0. RECOMMENDED TYPE O f  CONTRACT: 0 .  PROPERTY TITLE TO VEST IN: 1 10. SECURIW CLASSI?ICATION: 

d( FIXED ?RICE 

0 COCT REIMEURSEMEM 

D 

0 AEC 

CONTRACTOR 
Work to be performd u under c a t e , - o r y l  I as defined by AEC Manual Appendis 3401. 

(1 .  PROJECT TITLE 

WNCENTRATION OF SUSPENDED RADIOACTIVE WASTES INTO BOTTOM DEPOSITS" 

Mr. Jared J. Dad8 
12. HEADQUARTERS TECHNICAL CONTACT 

1s. FINANCING (NW AEC F S ~ I .  N& T* E i c r d  I d i u i r d ) :  

A.  OPERATING EXPENSES.. .................................... $ 21,995 
Budget and Reporting Classification: 06 05 02 + 1,000 Unexpended 
Allotment Transfer: 06- 71-91 (24) 

Budget and Reporting Classification: 
Allotment Transfer: 

8. PLANT AND CAPITAL EQUIPMENT .............................. $ 

Bal anc 

14. SPECIAL PROVISION8 AND INffRUCTION8: 

The technical aspects of the propored work haw bcm revicwcd and arc approved. A need currently uuu fm the results d the m a r c h  or other 
work that  is to be undertaken. None of the AEC funds shall be-used tc confer a fellowship. 
Please kwo us inffirnied as to any problems cncountered in your negotiations, as well as the date of uecutia of t h b  contract and the amount of 
funds ohlyated. If the budget u negotiated diBera iubstmhlly from that m the propasal, please forward a copy of the rrvLed budget to Head- 
quarters. 
If nor alrwdy sul~mitted, a 201S-rord summary of the pro@ work should be forwarded by the cuntractcx a i  moo u &k after negotiation of 
the contract. 

15. 8COPE Of WORU 

Research on the uptake of radionuclides by marine organisms. 
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Memorandum 
TO : &L-mJwtu w w  )o, 

4 mdrw, 4 
FROM : Herman M. Roth, Di rec tor  

Research and Development Division, OR 

s a p :  RENEWAL OF CONTRACT NO. AT-(40-1)- Y a p ~ ~ ~ O  

We a r e  submitting for your review and appropriate a c t i o n  t h e  
following information concerning the  contract  which will expire  
on ”-& -8 

1. Renewal Proposal ( &  

4. 200-Word Summary ( 3  
kl 2. Progress Report 

3. F inancia l  Statement 

w tb 
We s h a l l  appreciate  your advising us of your decis ion so  t h a t  
we may proceed with t h e  necessary contract  a c t i o n  a t  the  
e a r l i e s t  possible  date. 

Enclosures: 
As Listed Above 
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V I R G I N I A  I N S T I T U T E  O F  M A R I N E  S C I E N C E  
OLOUCrOTlER K)INT, VIRGINIA 23082 

September 23, 1966 

D r .  C. S .  Shoup 
Chief, Biology Branch 
Research and Development Division 
U .  S .  Atomic Energy Commission 
P. 0. Box E 
Oak Ridge, Tennessee 37831 

Dear D r .  Shoup: 

Enclosed you w i l l  f ind s ix  (6) copies of the following: Progress 
Report fo r  1966 for  Contract No. AT-(40-1) 2789, "Concentration of 
Suspended Radioactive Wastes i n t o  Bottom Deposits? ; a 200-word summary; 
our expenditure statement for  1966; a 10 per  cent.voucher; and a renewal 
proposal for Contract No. AT-(40-1) 2789 f o r  1967. 

Sincerely, 

Dexter S. Haven, Head 
Department of Applied Science 

DSH: br 

Enclosures d k .  n7& 

cc: D r .  William J. Hargis, Jr. 
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RENEWAL PROPOSAL 

Concentration of Suspended Radioactive Wastes 

into Bottom Deposits 

by 

Dexter Haven, Senior Investigator 

Virginia I n s t i t u t e  of Marine Science 

Gloucester Point, Virginia 

The Senior Investigator requests that the U. S. Atomic b e r g y  

Commission consider renewal of Contract No. AT-(40-1) 2709 for the  

period 1January 1967 t o  31 December 1967. 

The Senior Investigator does not receive financial support fmm 

any other Federal agency. 

The program w i l l  be under the direction of Mr. Dexter Elawn, 

assisted by Mr. Reinaldo Morales-Alamo. 

be supervised by D r .  14orris L. Brehmer, Head, Radiobiology Section. 

Ident i f icat ion of marine invertebrates will be done by Dr. Marvin L. 

Wass, Ecology-Pollution Department- 

Radiobiological s W e s  will 

Proposal for 1967 

This is the last ;.ea-* funds w i l l  be zequested under Contract No. 

StudLes have previously -hvestigated many aspects 02 

A f i n a l  year is necessary, however, t o  complete sixdies 

AT-(40-1) 2789. 

bideposi t ion.  

now i n  progress and t o  evaluate existing data. 
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Studies fo r  1967 

Two studies planned :or 1967 consis t  02 projects planned for  

previous years but which \le38 not completed due t o  time limitations. 

1) It i s  planned t o  study sinking rates of fecal  pe l le t s  from 

several  common f i l t e r  feeders. 

f indings that fecal  pellets may form a large portion of the solids 

retained by 44 p sieves. 

radionuclides may be transported in  estuarine waters i n  the form of 

large p e l l e t s  as well as i n  the form of f i n e  par t ic les  i n  the clay- 

silt size  range. 

The importance of t h i s  study is  based on 

That is, biodeposits and possible associated 

Transport r a t e s  of these heavy pe l l e t s  by currents 

w i l l  not be the same a s  the smaller suspended particles. Data on 

sinking rates w i l l  be useful  i n  estimating possible rates of transport. 

It i s  proposed t o  hold oysters, barnacles, and tunicates i n  aquaria 

t o  obtain fecal  pel le ts .  

collected.  

Analyzer. This apparatus was developed by the Woods Hole Oceanographic 

I n s t i t u t e  for  measurl.15 electronical ly  sect l ing veloc i ty  of sand 

grains. Passage of 

p a r t i c l e s  past a poin-2 i n  the bottom of ihe .Lube is recorded 

electronical ly  on a tape (Zeigler, Whitney and Hayes, 1960). 

After an hour, f e c a l  pe l l e t s  will be 

Settl ing rates w i l l  be determined i n  a Rapid Sediment 

It consists 02 a column of water xi a tube. 

2) Studies with the Coulter Counter during 1965 and 1966 shoved 

t h a t  oysters may f i l t e r  from suspension s ignif icant  quantities of 

inorganic par t ic les  about l p  i n  size. 

using kaol ini te  labeled with Kra5. 

by a Coulter Counter w i l l  be suspended i n  water i n  a closed system. 

Oysters will be placed i n  these containers and allowed t o  f i l t e r  

Results w i l l  be verified 

Activated c l a y  of a size determined 
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p a r t i c l e s  f r o m  suspension. 

intervals.  One sample w i l l  be f i l t e r e d  through a 0.2 millipore 

f i l t e r ;  efficiency of L l t r a t i o n  w i l l  be based on activity retained 

on the f i l ters.  

t o  determine number and size  of these par t ic les .  

Samples of the water will be removed a t  

The second sample w i l l  be used in  the Coulter Counceil 

3)  Preliminary studies i n  1966 clearly demonstrate that sedimeilz 

mixing may be followed using kaol in i te  or  sand activated with Kr85. 

The technique appears t o  be superior t o  our older method using clays 

labeled with Ce144 or with fluorescent par t ic les .  I n  the lat ter 

studies the time required t o  count a single sample was often 

excessive; with Ce144 possible react ion with substrate chemicals was 

always a possibi l i ty .  As a consequence of the indicated u t i l i t y  of 

~ r 8 5  labeled materials, it i s  planned t o  continue sediment mix- 

studies with t h i s  technique i n  1967. 

several l ines:  

These studies w i l l  follow 

A. During 1966, it was shown that - C. f i l isera was capable of 

concentrating radionuclides from a wide area of t h e  sediment surface 

in to  a re la t ive ly  nammi zone around i t s  burrow. This biological 

process appears t o  be a pzeviously unreported phenomenon. 

studies are needed t o  show t o t a l  area "swept'. by a single animal, 

rap id i ty  with which sediments are concentrated, and i f  other groups 

of animals have a similar ab i l i t y .  

- C. f i l i s e r a  w i l l  be placed i n  sediment f i l l e d  aquaria t o  which has 

been added a surface film of kryptonated kaolinite. 

sediments will be taken i n  an exact pat tern a t  intervals from the 

aquaria t o  determine distribution a€ par t ic les  i n  re la t ion t o  

animals 

More precise 

Experiments are  planned i n  which 

Samples of surface 
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B. Similar studies w i l l  be mde with other invertebrates which 

have feeding habits similar t o  that of c. f i l i ge ra .  

C. It is proposed t o  study ver t ica l  mixing of sediments by several  

animals shown t o  be dominant in the area but which were not investigated 

during 1966. These w i l l  include two species of amphipods A,. vadorum 

and 5. macrocephala, the polychaete Nephtys incisa,  and the ostracod 

Sarsiella zostericola. Animals w i l l  be held in sediment aquaria and 

kryptonated clay added t o  the surface sediments. 

taken a t  0.5 and 1.0 cm intervals  and ac t iv i ty  measured. 

Later, cores will be 

D. There appears t o  be a sl ight  loss of a c t i v i t y  with time for 

kryptonated kaol ini te  and a larger loss f o r  kryptonated sand. These 

r e s u l t s  will be checked again i n  1967 so that  a "correction factor" 

may be applied t o  the above studies. 
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Personnel 

Biographical Sketch 

Senior Investigator--Time a l lo t t ed  t o  project , 10% 

Name--Haven, Dexter S. Title--Associate Marine Scient is t  

Date of birth-- Place of birth--- 
I l l i n o i s  

Educational Experience 

Employment Experience 

Dates Employer 
1948-49 U. S. Fish d Wildlife Service 
1949 t o  date Virginia I n s t i t u t e  of Marine 

Science 

Publications 

1. 

2. 

3. 

4. 

5. 

6 .  

7. 

Title o r  Nature 
of Work 

Marine Biologist 
Marine Biologist 

Haven, D. 1951. A quick drying ink f o r  labeling cellulose 
acetate slides. Copeia. 1941(3):252. 

Haven, D., and J. D. A n d r e w s .  1957. Survival and growth of 
Venus rnercenaria, Venus c echiensis, and their  hybrids in 
suspeded t rays  an-natura ottoms. Proc. Natl. Shell- + - 
fish.  ASSOC. - 47 (1956):4349. 

Haven, D. 1957. Distribution, growth, and avai lab i l i ty  of 
juveni le  croaker, Micropwon undulatus, i n  Virginia. Ecology - 38(1):88-97. 

Haven, D. 19S9. Effects of pea crabs, Pinnotheres ostreum, 
on oysters, Crassostrea virginica. Proc. Natl. She- 
Assoc. 49:77-86. - 
Andrews, J. D., and D. S. Haven. 1959. Fresh-water k i l l  of 
oysters (Crassostrea vi inica)  i n  James River, Virginia 1958. 
Roc.  Natl. GhellCish. ip-- ssoc. - 4S:29-49. 

Haven, D. 1S5S. l ig ra t ion  of the croaker, Micropwon 
undulatus. Copeia - 1959(1):25-30. 

Haven, D. 1961. Eurasian water mi l fo i l  i n  the Chesapeake Bay 
and the Potomac River. 
Estuary. 
1961. 

Water management i n  the Potomac 
In te rs ta te  Cormnission on the Potomac River Basin, 
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.ill I ,I,., 

8. Haven, D. 1962. Seasonal cycle of condition index of 
oysters i n  the York and Rappahannock Rivers. 
Shellfish. ASSOC. g(1960)  :42-66. 

starch. Chesapeake Sci. - 6:43-51. 

10. Haven, D. C., and R. Horales-Alamo. 1965. Apparatus for 
holding individual oysters under equal water flows. 
and Oceanogr. 10(4):605-606. 

Pmc. Natl. 

9. Haven, D. 1962. Supplemental feeding of oysters with 

Limol. 

11. Haven, D. S., and R. Morales-Alamo. 1966. Use of fluorescent 
par t ic les  t o  t race oyster b i d e p o s i t s  i n  marine sediments. 
Jour. Conseil, Conseil Perm. Intern. Exploration Mer 30(2): 

, 267-269. 

12. Haven, D. S., and R. Morales-Alamo. Aspects of biodeposition 
by oysters and o t t e r  invertebrate f i l ter  feeders. 
and Oceangr ( i n  press). 

Limnol. 

13. Haven, D. S., and R. Morales-Alamo. Relation of bicdeposition 
by oysters t o  depuration. 
Conference 0.; Depuration ( i n  press) . Proceedings F i r s t  National 
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Biographical Sketch 

Research Assistant--Time a l l o t t e d  t o  project ,  100% 

Name-Morales-Alamo, Reinaldo Title-Marine Scientist A 

Date of birth-- Place of birth-- 

Educational Experience 

Degree I n s t i t u t i o n  Conferring - - 
Date 

Graduate Work-- - 
Employment Experience 

Dates Employer T i t l e  or Nature 
of Work 

U. S. Fish & Wildlife Service Shellfish Biolocsist 1956-57 
1957 t o  date Virginia I n s t i t u t e  of Marine Marine ScientisE 

Science 

Publications 

1. 

2. 

3. 

4. 

5. 

6. 

Nichols, Mayiiard 14. , and R. Morales-Alamo. 1963. 
Productividad en sistemas marinos inarginales (Productivity in 
marginal marine systems). 
Trabajos, Conf. Latinoamerican Para e l  Estudio de las Regioncs 
Aridas, 1963, Buenos Aires, p. 61. 

Comunicaciones y Resumenes de 

Harrison, W., and R. Morales-Alamo. 1964. Dynamic properties 
of i m r s e d  sand a t  Virginia Beach, Virginia. Tech. Memo. No. 
9, Coastal Engineering Research Center, U. S. Army Corps of 
Engineers. 52 p. 

Haven, D. S., and R. Morales-Alamo. 1965. Apparatus for  
holding individual oysters  under equal water flows. 
and Oceanogr. 10(4):605-606. 

Limnol. 

Haven, D. S., and R. Moralesdlamo. 1966. Use of fluorescent 
par t ic les  t o  t race oyster biodeposits i n  marine sediments. 
Jour. Conseil, Conseil Perm. Intern.  Exploration Mer 30(2): 
267-269. 

Haven, D. S., and R. Morales-Alamo. 
by oysters and other invertebrate f i l t e r  feeders. 
and Oceanogr. ( i n  press).  

Aspects of biodeposition 
Limnol. 

Haven, D. S., and R. Morales-Alamo. 
by oysters t o  depuration. 
Conference on Depuration ( i n  press). 

Relation of biodeposition 
Proceedings First National 
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11. I n s t i t u t i o n  F a c i l i t i e s  Available 
b e  following equipment and facil i t ies are available a t  the 
Virginia I n s t i t u t e  of Marine Science: 

1. Five Permanent Buildings 

2. Radiobiology Labratory 
Gamma spectrometer system with graphic recorder 
Proportional counting system 
Auxiliary scaler with detectors 
Survey meters 
Fume hood 
Muff l e  furnace 
Drying oven 
Stainless  steellexperiment and preparation tables 
Metering pump 

3. Chemistry Laboratory 
Drying oven 
kiuffle furnace 
Klett-Summerson colorimeter 
Beckman DU Spectrophotometer with flame and UV attachment 
Micro and Lhcro Kjeldahl d iges t ion  and d i s t i l l a t i o n  units 
Sartorius s inc le  pan ana ly t i ca l  balance 
Christian Becker double pan a n a l y t i c a l  balance 
Fume hood 
Hot plate 
Beckman Wodel C" pH meter 
Constan2 Lemperature cu l ture  c a j i n e t  
Vacuum pumps 
LECO Carbon Analyzer 
Glassware and chemicals 
Coulter Counter 
Woods Hole Rapid Sand Analyze2 

4. Wet Laboratory 
Non-metallic sea water system 
Experiment tables 
Holding troughs 
Constant temperature water bath 
20-pen recorder 

5. Field Equipment 
80' R/V LANGLEY 
55 '  R/V PATHFINDER 
26' R/V OBSERVER 
34' R/v w. K. BROOKS 
37' R/v INVESTIGATOR 
Institute-owned oyster grounds 
SCUBA diving gear 
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.1,1 I 111, I , 

Budget 

For Contract Period 1 January 1967 through 31 December 1967 

I. Approximate leve l  of research e f for t .  

Approx. X of Contribution 
by AEC Funds 

contract work Ins t i t u t ion  Requested 
time fo r  

A. Personnel 

Principal Investigator 
Dexter Haven 10% $ 1,313 none 

Others : 
Research Associates 

Reinaldo Moralesdlamo 

3 graduate students 

Secretar ia l  services 

Social Security, 4.2% 

Workmans Compensation, 1.6% 

B. Materials - Q Supplies 

Chemicals b glassware 

Nuclear instrument repair 

100% 

100% 

1.5% 

Film badge service 

Filters-cotton and millipore 

P las t ic  sheet fo r  building holding aquaria 

Disposal of radioactive solids 

Travel 

C. Indirect  Costs (10% of A and B) 

none 

none 

none 

$ 8,040 

8,100 

240 

688 

262 
$-(A) 

1 , 000 
1,000 

2 50 

75 

2 50 

200 

500 

2,090 

$22,995 Total 
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D.  Unexpended funds from 1966 

E. Total funds requested for 1967 

$ 1,000 

$21,995 

De5iter S. Hciven 
Senior Investigator 
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UNITED STATES GOVERNMENT 

Memorandum 
TO 

PROM : 

SUBJECT: 

R. G. Humphries, Director 
Contract Division 

Herman M. Roth, Director  
Research and Development Division 

REQUEST FOR CONTRACT ACTION 

0RS:JDB 

It i s  requested t h a t  you take t h e  necessary s t eps  t o  process the  
following described contract  act ion:  

1. Nature of Action Requested: 

Select ion of New Contractor and/or 
Negotiation of Contract 
Number: 
Contract o r  : 

@ Modification of Contract 
Number: AT-(40-1)-2789 
Contractor: Virginia I n s t i t u t e  of Marine Science 

Gloucester Point,  Virginia 

2. Nature of Services t o  be Covered by Contract: Research 

T i t l e :  "Concentration of Suspended Radioactive Wastes 
In to  Bottom Deposits" 

4. Amount t o  be Obligated by this Contract Action: $18,459.00 

5 .  Description of Other ChanEes t o  be Covered by Contract Action: 
Modify contract  t o  provide f o r  the  performance of addi t ional  
research t o  be completed during the  period January 1, 1966 through 
December 31, 1966. 
t o  the  project .  
under au thor i ty  of Atomic Energy Act of 1954. 

The AEC will contr ibute  $18,459 in new funds 
T i t l e  t o  equipment s h a l l  ves t  i n  the  Contractor 

6. Authority: 
Form AEC-481 (Contract Authorization) from C. L. Dunham t o  
S. R. Sapi r ie  dated December 21, 1965. 

4 4 *&-A-  L' L4 I 



V I F G I N I A  INSTITUTE OF 
MARl3E SCIENCE 

CONTRACT NO. AT-(40-1)-2789 

APPENDIX "A" 

For the CoEtract Period January I, 1966 through December 31, 1966 

A - I  

A - I 1  

RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor will continue t o  conduct research on the  concen- 
t r a t i o n  of radioact ive waste materials i n t o  bottom deposits i n  
the  es tuar ine  environment by f i l t e r  feeding organisms such as  
oysters ,  tun ica tes ,  and barnacles. 
approaches as e f f o r t s  directed a t  (1) determination of how 
representat ive radionuclides associated with suspended si l ts ,  
clays,  a lgae,  bac te r ia  or de t r i t u s  are removed from suspension 
by f i l t e r  feeders  and how firmly t h e s e  same nucl ides  a r e  bound 
t o  p a r t i c l e s  i n  the  biodeposits, (2) obta in ing  a broad comprehension 
of t he  e n t i r e  process of biodeposition i n  a t y p i c a l  estual-y, and 
(3) determination of t h e  concentration or d i s p e r s a l  of f eca l  
p e l l e t s  i n  estuaries. 

This work will include such 

APPROXIMATE LEVEL OF RESEARCH EFFORT 

( a )  Contractor Personnel: 

Mr. Dexter Haven, Principal I n v e s t i g a t o r  
Research Associate 
3 Graduate Students 
S e c r e t a r i a l  Services 

Approx. 
% of time 

10% 
100% 
100% 

As Required 

(b )  Premises, F a c i l i t i e s ,  and Materials t o  be 
Furnished by the  Contractor: 

Laboratories and f a c i l i t i e s  necessarg t o  conduct research 
on the concentration of suspended rad ioac t ive  wastes in to  
bottom deposits w i l l  be available.  
includes a gamma spectrometer system with graphic recorder, 
proport ional  counting system, a u d i a r g  s c a l e r  with 
detectors ,  survey meters, fume hood, muffle furnace, 
drying oven, constant temperature water bath,  oyster  
grounds, scuba diving gear and o t h e r  r e l a t e d  instruments. 

Equipment avai lable  

A - I 1  ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED 
BY CONTRACTOR C E T I N G  $500 OR MORE 

None 



&A. COWTRAc3OR Wnv. 1 d d w 4  Dt?mtwmt, e.) 
Department of Applied Science 
VIRGINIA INSTITUTE OF MARINE SCIENCE 
Gloueester Point, Virginia - = 3 - 

0 AEC CONTRACTOR 

ITY OF PUBLIC UW 8S-S34.TAUAu 
btc .  lrrmnrl IO k u htkr (n .ur  e/ tk 
d j t c t k i  e/ tk It& dura C-rGri... 

0 CONTRACTOR UNDER AUTHOR- Work to be paformed m under utegoryA 

u defined AEc k h d  Appendk 3401. 

4 . ~ .  PRINCIPAL IWLIIIQATOR (a) 

Dexter S .  Haven 

"CONCENIIRATION OF SUSPENDED RADIOACTIVE WASTES INTO BOTTOM DEPOSITS" 

Mr. Jared J . '  Davis 115 
1.. H W U M C R #  TSCHNICAL C Q M A a  

la. ?I~UNCINQ ( N a  AdC F d .  Nlc T . % ~ t t d  I- I d - ) :  

W. 

NCW CONTRA- =RENEWAL a OTHU 

a. RLWYMLNDLD TYPE OF CONTRACT: 

  OPE RATING EXPENSES .....................,,.,.........,...# 18,459 
B~dgctmdRepo~Ckri6caticm: 06 05 02 + 3,914 Unexpended Balanc 
Allotment Trder: 0661-91 (24) 

B W  and Report& Clani6utioO: 
Albarwt Transfer: 

14. =WAL PROVIOION. AND IN.TIIUCII0N.r 

Th techniul upect, d the p "Fp"d work have been mimed and are a p p d .  A need camn* aim fa the & d the raarch or otha 
rrrrk th.t i to be undemken. 
Plar kccp m infomcd u to any problem encountered in your aegotiationj a: n U  u the date af a& d thi, omtnct %nd the amount at 
fun& obligated. If the budget u negotiated di&m ~Ubruntially from that m the pmpoul, p l u u  f o m d  a cupy d rbt mted budget to Had-  
q u r r a .  
If not a h &  rabmincd, a 20&woni aumnuydthcpmpordrotkrhould be forwarded by th aatr.ctoc u *m u pcuibk after .egotirtkm d 
the CQIUlCt. 

B. PLANTANDCAPfTALEOUlPMENT . s e . .  $ 

o m  of the fun& r b d  be wed ta confer a fdlmhip. 

6. TERM O? CONTRACT 7. CONTRACT NUYBLR 

1-1-66 thru 12-31-66 AT (40-1) -2789 
a. PROPERTY TITLE TO V W  IN: 10. OLCURITY CLA.~lFlCATION: 

11. .con OF WORK 

Research on the uptake of radionuclide8 by marine organism. 



Memorandum 

PROM :Herman M. Roth, Di rec tor  . Research and Development Divis ion,  OR 

01- . 
. 

YB are  submitt ing f o r  your review and appropriate  ac t ion  the  
following information concerning the con t r ac t  which w i l l  expi re  
On -34 asw 

3. Financial  Statement 

1. Renewal Proposal 
2. Progress Report 

4. 200-Word Sumaary 
A 3 - I- 

We shall appreciate  your advising us  of your dec is ion  so t h a t  
we may proceed with the  necessary con t r ac t  ac t ion  a t  the  
e a r l i e s t  possible  date .  

*%kQ& rman Me Both 



RENEWAL PROPOSAL 

Concentzation of Suspended Radioactive Wastes 

in to  Bottom Deposits 

by 

Dexter Haven, Senior Investigator 

Virginia I n s t i t u t e  of Marine Science 

Gloucester Point, Virginia 

The Senior Investigator requests t ha t  the U. S. Atomic Energy 

comnclssion consider renewal of Contract No. AT (40-1) 2789 f o r  the 

period 13anuary 1966 t o  31 December 1966. 

The Senior Investigator doe8 not receive financial support fm 

any other Federal agency. 

The pmgram w i l l  be under the direction of W. Dexter Haven, 

assisted by Mr. Reinaldo Morales-Alamo. Radiobiological studies w i l l  

be supervised by D r .  Morris L. Bmbmer, Head, Radiobiological Section. 

Ident i f icat ion of marine invertebrates will be done by Dr. Narvin L. 

Wass. 

Since submission 02 the f i r s t  pmgress report in 1960, research 

has indicated that biodeposition may be a major fac tor  in estuarine 

ecology and for review purposes, a s u m m y  of the progress and the 

program's objectives is  given p r io r  t o  the presentation of t h i s  year's 

re search proposal . 
Review 

Basically, biodeposition i n  the estuarine environment is associated 

with the feeding of f i l t e r  feeders such as oysters, tunicates,  and 
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barnacles. I n  t h i s  process detr i tus ,  clays, silts, sand grains,  

bacteria, algal cells and other par t icu la te  matter are filtered from 

suspension, ingested and later voided as fecal st r ings  or pe l le t s .  

Radioactive p a r t i c l e s  o r  radionuclides adsorbed o r  associated with any 

of these previously listed p a r t i c l e s  will a l s o  be removed from suspension 

and deposited with the  fecal material. 

compacted or aggregated with mucus and are not transported by currents  

at  the same rates as the o r ig ina l  comonents. 

Fecal pellets or s t r ings  are 

A second important p a r t  of biodeposition i s  the d is t r ibu t ion  and 

dispersion of fecal p e l l e t s  (biodeposits) after they are voided by the 

various organisms. 

deposition by currents;  o thers  w i l l  be ingested by bottom invertebrates, 

broken down by bacteria or  incorporated into bottan deposits, creating 

possible concentration of radionuclides adjacent t o  concentrations of 

f i l t e r  feeders. 

A portion will be transported from their s i te  of 

Ob j ec t i v e  s 

The overa l l  objectives of the present program may be outlined as 

follows : 

1. To detexmine how representative radionuclides associated with 

suspended silts, clays, algae, bacteria or  de t r i t u s  are removed from 

suspension by f i l t e r  feeders and how firmly these same nuclides are 

bound t o  particles in the biodeposits. 

2. Eo obtain a bmad canprehension of the ent i re  process of 

biodeposition i n  a typical estuary. 

of animals involved, quant i t ies  of biodeposits produced and t o  determine 

the physical and chemical characteristics of biodeposits. 

That is, t o  urderstand the groups 
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3. To study concentration or dispersal of fecal  pel le t8  i n  

es tuar ies .  

t h e i r  sinking rates, and the quantity suspended i n  the water. 

ingortant of a l l  i s  a study of how biodeposits a re  Incorporated in to  

sediments by the action of benthic animals. 

This will include r a t e  a t  which p e l l e t s  are broken down, 

Most 

The basic reason f o r  such a detailed knowledge of the process as 

outlined in 2 and 3 is that i n  the event nuclides are introduceddnto 

suspension, their i n i t i a l  and perhaps t h e i r  f i n a l  dis t r ibut ion w i l l  

parallel that of par t i c l e s  in the  biodeposits. 

Proposal for 1966 

In 1966 it i s  planned t o  continue s tudies  with the Coulter Electronic 

Particle Counter t o  determine minimwn s i ze  of particles which oysters 

might remove f r o m  suspension. 

Experimental design w i l l  be the same as in 1965. Oysters and other 

test animals will be held i n  experimental troughs where they will 

continually receive f i l t e r e d  water containing par t ic les  of known size. 

This objective w i l l  be achieved by f i l t e r i n g  water entering the troughs 

through cotton f i l t e r s  which remove p a r t i c l e s  larger than l y .  
these troughs will be added pa r t i c l e s  of silts, clays or algal c e l l s  

of known size. 

each trough wi l l  be measured with the Coulter Counter. 

To 

Sizes and numbers of particles entering and leaving 

The purpose of continuing these s tudies  another year is that  

results I n  1965 indicated that eff ic iency of par t ic le  removal by oysters 

decreased below 4 JI t o  5 ).' and that  considerable volumes of par t ic les  

below 1.2 p are not f i l tered.  Many pa r t i c l e s  i n  sea water are in the 

0.5 t o  1 . 0 ~  range, and i f  isotopes are associated with these small 



par t i c l e s ,  many would - not be removed by the oyster during feeding. 

That is, it is Important t o  determine minimum s i ze  of p a r t i c l e s  removed 

from suspension. 

Attenpts t o  measure pa r t i c l e  removal in the  1 . 0 ~ ~  range in 1965 

This oocurred because the design of were only p a r t i a l l y  successful. 

the Counter is such t h a t  it w i l l  not give accurate r e s u l t s  when p a r t i c l e  

number (in any given size range) exceeded 20,000 p a r t i c l e s  in 0.5 

microliters. 

sea water. 

but i n  the 1.0 t o  1 . 5 ~  range, the  number of natura l  p a r t i c l e s  is 

tremendous and diluzion is necessary. Attempts a t  d i lu t ion  were not 

successful, since sea water used for  d i l u t i o n  was filtered through a 

It is frequently necessary t o  d i lu t e  samgles with f i l t e r e d  

This d i lu t ion  i s  not a problem with larger p a r t i c l e  sizes 

0 . 4 5 ~  roenbrane f i l t e r ;  this f i l t e r e d  sea water often contained - more 

p a r t i c l e s  in the 0.5 t o  1.0 

the same experimental design w i l l  be used, but a r t i f i c i a l  sea water 

range than the  original sanple. I n  1966 

containing law particle numbers w i l l  be used as a d i lu t ing  media. 

I f  time permits, the preceding study of f i l t r a t i o n  i n  re la t ion  t o  

p a r t i c l e  size w i l l  be supplemented by a similar study using isotopes 

in a closed system. 

determined by the Coulter Counter, will be labelled with -144 and then 

fed t o  oysters. Quantit ies removed w i l l  be measured. This study was 

Clays or bacteria, of a size which has been 

or ig ina l ly  proposed for  1965 but our i n a b i l i t y  t o  determine minimum 

s i z e  of p a r t i c l e s  filtered prevented us from starting it. 

The animal sediment study in the York River begun in February 1965 

has been most useful. 

defined animal communities and sediment types. 

Monthly cores taken at 5, 10, 20 and 40 feet have 

Its value i n  the  program 



i s  that if biodeposition or sediment mixing is a factor a t  these 

depths, it must be associated w i t h  the observed populations and the 

existing sediment types. 

may be designed to  study sediment mixing as it may occur in the estuary. 

Consequently, realist ic laboratory studies 

Sediments from the four depth zones w i l l  be introduced and placed 

in small, separate plastic aquaria. 

present will be killed with fresh water or heat. Later, sea, water w i l l  

be recirculated Over these sediments through a surface baffle similar 

t o  that described in the 1964 progress report. Later, representative 

animala found a t  the 2our p lo t s  w i l l  be placed in separate containers. 

Detritus-feeding annelids, like Cirrifannia, representative of the 

40-foot commurity will be placed in  several containers with sediments 

from that depth. 

like Phoronis and Retusa, w i l l  be placed. 

Natural populations of invertebrates 

I n  sediments frcm 5 and 10 feet, deposit feeders, 

Sediment mixing w i l l  be followed i n  two ways: 1) oysters w i l l  be 

fed algal ce l l s  labelled with f l 2  and the resulting feces and pseudofeces 

containing the isotope will be placed on the surface of the sediments; 

2) c lays  will be labelled with Celu and similar ly  placed in the 

containers. 

counted. 

Later, cores w i l l  be taken and activity a t  various depths 

Certain animals, 8.9.) Clymenella, found a t  the 5 and lO-foot 

stations ingest sand. 

a mixing of these into the deeper layers. 

introducing a t h i n  film of Xryptonated sands of known particle size 

on the surface of the sediments. Activity w i l l  be detected i n  samples 

a t  various depths. 

Application Branch, Division of Isotopes Development. 

This r e s u l t s  in burial of surface deposits or 

This w i l l  be studied by 

This material will be obtained from the Radiation 
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If Kryptonated sand i s  not available, then glass labelled wi th  

C060 will be obtained f r - m  the same source. 

to  correspond with grain size of natural sediments. 

This glass w i l l  be grow I 

I n  connection with the animal sediment study, the quantity of fecal 

material voided by the filter-feeding mollusks noted a t  the S and 10-foot 

stations w i l l  be studied. The animals will include Tellina, Mulinia, 

and Macoma. Animals w i l l  be held in troughs of running sea water and 

weights of biodeposit measured weekly. 

The occurrence of fecal pellets in the York River will be studied 

again a t  the stations used in the animal sediment study. 

will be located at 40 feet and the second a t  10 feet. 

hourly measurements of current velocity will be made, as well  as 

determination for total  suspended solids. Water samples w i l l  be pumped 

from S feet below the surface and 2 feet above the bottom and these 

will be passed throush a 125 y and a 44 )I. screen. 

will be weighed and the percentage weight of fecalpel le ts  i n  each 

sample calculated. Later, weight of fecal pel le ts  will be compared t o  

weight of total  seston i n  the water. 

One station 

During July, 

Materials collected 

, , , ,  .I,_.. . - 
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Budget and Personnel fo r  Contract No. AT (40-1) 2789 f o r  Concentratim of 
Suspended Radioactive Wastes into Bottom Deposits 

Budqet 

For Contract Period 1 January 1966 through 31 December 1966 

I. Approximate level of research effor t .  

Apprax. % of Contribution 
time fo r  bY AEC Funds 

A. Personnel contract work Ins t i t u t ion  Requested 

Principal Inve s t iga tor  10% $1,147 None 
Dexter Haven 

Others: 
Research Associates 

Reinaldo Morales-Alamo 

3 graduate students 

Secretarial services 

Social Security d Insurance 

100% 

100% 

3% 

B. Materials - 5 Supplies 

Chemicals d glassware 

Kryptonated sand 

Nuclear instrument repair  

Film badge service 

hrbes, 2000 p for  Coulter Counter 

New hard rubber p u p  fo r  wet lab 

F i l t e r s - co t ton  and milipore 

Plast ic  sheet f o r  building holding aquaria 

Travel 

c. Indirect costs 

D. Unexpended funds on hand from 1963-65 

E. Total funds requested fo r  1966 

None $7,344 

None 7,200 

None 200 

220 

1,000 

2,000 

500 

75 

2 50 

600 

500 

2 50 

200 

2 034 
Total- $* 

3,914 

$18,459 
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Personnel 

Biographical Sketch 

Senior Investigator - Time allotted t o  project,  10% 

Name - Haven, Dexter S. T i t l e  - Associate Marine Sc ien t i s t  

Date of birth- Place of birth- I l l i n o i s  

Educational Experience 

Date 

Ehployment Experience 
T i t l e  or Nature 

of work 
Marine Biologist 

Dates Employer 
194849 U. S i  Fish’& Wildlife Service 
1949 t o  date Virginia Insti tute of Marine Marine Biologist 

Science 

Publications 

1. Haven, D. 1951. A quick drying ink fo r  labeling ce l lu lose  
acetate slides.  Copeia. 1951 (3): 252. 

2. Haven, D. and J. D. Andrews. 1957. Survival and growth of 
Venus-mercenaria, Venus c echiensis, and t h e i r  hybrids in 
sumenaed trays a n r n n a t u r  ottoms. PKX!. Natl. shell- + - 
fish. Assac. - k7 (1956): 4349 .  

3. Haven, D. 1357. Distribution, crawth, and a v a i l a b i l i t y  of 
juvenile croaker, Hicropoq on undulatus, i n  Virginia. Ecology 
38 (1): 88-37. - 

4, Ihven, D. 1959. Effects of pea crabs, Pinnotheres ostreum, 
Proc. Natl. S h e l m  on oysters, Crassostrea virginica. 

Assoc. 49: 77 - 86. - 
5. Andrews. J. D. and D. S. Haven. 1959. Fresh-water k i l l  of 

oysters-(Crassostrea v i  
Proc. Natl. Shellfi SA 49: 29-49. 

h i c a )  i n  James River, Virginia 1958. 

6. Haven, 0. 1959. Migration of the croaker, Micropwon 

7 .  Haven, D. 1961. Eurasian water milfoi l  in the Chesapeake Bay 

undulatus. Copeia - 1959 (1): 25-30. 

and the Potomac River. 
In te rs ta te  Conunission on the Potomac River Basin, 1961. 

Water management in the Potomac Estuary. 
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8. Haven, D. 1S62. Seasonal cycle 02 condition index of 

oysters in the York and Rappahannock Rivers. 
Shellfish. Assoc. - 51 (1960): 42-66. 

starch. Chesapeake Sci. - 6: 43-51. 

individual oysters under equal water flows. 
Oceanogr. (In press). 

Pmc. Natl. 

9. Haven, D. 1962. Supplemental feeding of oysters with 

10. Haven, D. S. and R. Morales-Alamo. Apparatus for holding 
Limol. and 

3.l. Haven, D. S. and R. Morales-Alarm. Use of fluorescent 
particles to trace oyster biodeposits i n  marine sediments. 
Jour. du Conseil (In press). ffi 



-10- 

Biographical Sketch 

Research Assistant - Time al lot ted t o  pro jec t ,  100% 

Name - Morales-Alamo, Reinaldo T i t l e  - Marine Scientist A 

Date of birth- Place of birthq-b 

Educational Experience 

Ins t i tu t ion  Conferring Date - - Degree - 
Graduate Work - 

Employment Experience 
T i t l e  or Nature 

Dates Employer of work 
1956 - 57 U. S. Fish 5 Wildlife Service Shellfish Biologist 
1957 to date Virginia I n s t i t u t e  of Marine Marine Biologist 

Science 

Arblications 

1. 

2. 

3. 

4. 

Nichols, Maynard M. and R. Morales-Alamo. 1963. Roductividad 
en sistemas marinos marginales (Productivity in marginal marine 
systems). 
Latinoamerican Para el Estudio de las  Regimes Aridas, 1963, 
Buenos Aires, p. 61. 

Harrison, W. and R. Morales-Alamo. 1964. Dynamic properties 
of irmnersed sand a t  Virginia Beach, Virginia. 
9 ,  Coastal Engineering Research Center, U. S. Army Corps of 
Engineers. 52 p. 

Cornunicaciones y Resumenes de Trabajos, Conf. 

Tech. Merno. NO. 

Haven, D. So and R. Morales-Alamo. Apparatus for holding 
individual oysters under equal water flows. 
Oceanogr. ( In  press). 

Haven, Do S. and R. Morales-Alamo, Use of fluorescent pa r t i c l e s  
t o  trace oyster biodeposits in  marine sediments. Jour. du 
Conseil ( In  press). 

Liamol. and 



11. Institution Facil i t ies Available 
%e following equipment and f ac i l i t i es  are available a t  the Virginia 
Institute of Marine Science; 

1. Five Permanent Buildings 

2. Radiobiology Labpatory b 

Gamma spectroneter system with graphic recorder 
Proportional counting system 
Auxiliary scaler with detectors 
Survey meters . 
Rune hood 
Muffle furnace 
Drying oven 
Stainless steel experiment and preparation tables 
Metering punp 

w 

3. Chemistry Laboratory 

Drying oven 
Muffle furnace 
Klett-SuMTlerson colorimeter 
Beckman DU Spectrophotometer with flame and UV attachment 
Micro and Macro Kjeldahldigestion and distillation units 
Sartorius single pan analytical balance 
Christian Becker double pan anatlytical balance 
Fume hood 
Hot plate 
Beckman Wodel G" pH meter 
Constant temperature culture cabinet 
Vacuum pumps 
LEX0 Carbon Analyzer 
Glassware and chemicals 
Cmlter Counter 

4. Wet Laboratory 

Non-metallic sea water system 
Experiment tables 
Holding troughs 
Constant temperature water bath 
20-pen recorder 

5. Field Equipment 

ao' RJV LANGLEY 
55' R/v PATHFINDER 
26' R/V OBSERVER 
34' R/v w. x. RROOKS 
37' R/v INVESTIGATOR 
Institute-owned oyster grounds 

diving gear 
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Memorandum 
TO : R. G. Humphries, Director  

Contract Division 

PROM : Herman M. Roth, Director  
Re search and Development D iv  is ion 

SUBJECT: REQUEST FOR CONTRACT ACTION 

0RS:JDB 

It is requested t h a t  you take the necessary s t e p s  t o  process the 
following described con t r ac t  ac t ion :  

1. Nature of Action Requested: 

- /T Select ion of New Contractor and/or 
Negotiation of  Contract 
Number : 
Contractor : 

- /Z7 Modification of Contract 
Number : AT-(40-1)=2789 
Contractor:  Virginia  I n s t i t u t e  of Marine Science 

Gloucester Poin t ,  Virginia  

2. Nature of Services t o  be Covered by Contract:  Res e a r  c h 

T i t l e  : "Concentration of Suspended Radioactive Wastes in to  
Bottom Deposits" 

of Contract: /v lump-Sum /T Cost-Type /T Other - 3 .  Type 

4. Amount t o  be Obligated by t h i s  Contract .Action: $16,915.00 

5 .  Descript ion of Other Changes t o  be Covered by Contract Action: 

bbdify cont rac t  t o  provide f o r  the performance of addi t ional  
research  t o  be completed during the period January 1, 1965 
through December 31, 1965. The AB2 w i l l  support  the  project  
i n  the  amount of $16,915 in  new funds. 

6. Authority:  
Form AECkSl (Contract Authorization) from C. L. Dunham t o  
S. R. Sap i r i e  dated January 15, 1965 

Herman M. Roth 



V I R G I N l A  INSTITUTE OF MARZNE SCIENCE CONTRACT NO. AT-(W>-1)-2789 

APPEND1 X "A" 

For the  Contract b r i o d  January 1, 1965 through December 31, 1965. 

A-I RESEARCH TO BE PERFO- BY CONTRACTOR 

The Contractor w i l l  continue t o  condcct research on the  concentration 
of suspended radioact ive wastes in to  bottom sediments of r ivers and 
e s tua r i e s  by marine f i l t e r  feeders such as oys t e r s ,  clams, tun ica t e s ,  
and barnacles. This work w i l l  include such approaches as (1) measure- 
ment of the  s i z e s  of p a r t i c l e s  which oys t e r s  and o the r  f i l t e r  feeders 
remove from suspension, (2) study of the mixing of biodeposi ts  labeled 
with Cerium-144 o r  Phosphorus-32 in to  deeper sediment l aye r s  by 
invertebrates  by measurement of a c t i v i t y  a t  var ious levels i n  cores,  
(3) e f f o r t s  d i r ec t ed  a t  determination of a s soc ia t ion  between sediment 
types with na tu ra l  invertebrate  populations which might be most 
important in  sediment mixing and biodeposition, and (4) measurement 
of the  q u a n t i t i e s  of f e c a l  p e l l e t s  i n  e s tua r ine  waters. 

A-I1 APPROXIMATE LEVEL OF RESEARCH EFFORT 

(a) Contractor Personnel: 
Approx . 

96 of t i m e  

Mr. D. S. Haven, Pr incipal  Invest igator  
Research Associate 
2 Graduate Students 
Secretary 

10% 
100% 
100% 

3% 

(b) Remises,  F a c i l i t i e s ,  and Materials t o  be 
h r n i s h e d  by the  Contractor: 

Iaborator ies  and f a c i l i t i e s  necessary t o  conduct research on the 
concentration of suspended radioactive wastes i n t o  bottom deposi ts  
w i l l  be avai lable .  Equipment avai lable  includes a gamma spectrometer 
system with graphic recorder,  proportional counting system, aux i l i a ry  
sca l e r  w i t h  d e t e c t o r s ,  survey meters, fume hood, muffle furnace, 
drying oven, constant  temperature water ba th ,  oyster grounds, scuba 
diving gear and o the r  re la ted  instruments. 

A-I11 ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED BY CONTRACTOR COSTING 
$500 OR FDRE 

None 

1 1 2 8 8 8 1  



( I d )  

il. 8. ATOMIC ENERGY COMMISSION 
yo. a4.m 

CONTRACT AUTHORIZATION 
8.A. TD 

S. R. Sapirie, Managar 
Oak Ridne Operations Office 

V I R G I N U  INSTITOTE OF W N E  SCIElllCE 
Gloucertar Polnt, Virginia 

..A. W)ITRAC~OR ( N u ,  A d h a ,  D-, rtr.) 

1. OAT. 

1 5  8bs 
8. A u m o m I I l n o ( (  

wo. 

-65-355 

D e x t e r  S. Haven 

0 NCW COUTRAm E5 RCNCWU Q ~ ~ E R  

8. RLCOMMENDLD TYPE OF COMMCTz 

a FIXED PRICE 

0 C0.T R L I M D U R S E Y ~  

0 

8. I 8. TERM OF CONTRA= 

1-1-65 thru 12-31-65 AT<@-1) 2 78 9 
*. PROPERTY T l T U  TO V W T  IN: 10. mECURlTY C1*SSlflCATION: 
0 AEC o( CONTRACTOR 
0 CONTRACTOR UNDER AUTHOR- Work to be performed b uuda utw_L 
IN OF PUBLIC LAW 81-934 T h u h  
hc. I r l m r r d  t m  k m /w:Au.ur ./ & u d&d 
.(i#ctiur e/ t& A h m u  B u r 0  Cm.lirrG.. 

AEC h d  A p w d k  w)1. 

11. PROJmCl' TITLE 
'VOIKENTRATION OF SUSPENDED WIWTIVE WASTES INlQ BOTI'OM DEPOSITSn 
- ~ 

la. HKADOUAMI~. TICHNIW COWACT 

Mr. Jared J. D a d 6  

A. OPERATING EXPENSES.. .................................... 1 16,919 
BudgetandReportingCkuibutLn: 06 05 02 
fitman Tr.nda: 06-51-91 (24) 

Budget and Repatinl C l a d a h :  
Auouaent Traarfa: 

8. P L A M  AND CAPITAL EOUIPMENT .............................. $ 

14. #PECIAL PROVISIOWm AND IN.TRUCTIOM#: 

The tcchniul upecu af thc p rork havebeen revkwcd and arc approved. A need crrrren*edru for the raja d the rrrerrchaorha 
work that b to be ~ m d a u l o e d  the AEC fun& ba l l  be uwd to c o d a  a fdlorrhip. 
Pkrw keep w informed 11 tn my p r o b h  encountered m your negothtbn~, a i  well th date d a& d thb c a t r r c t  md the unouut d 
fun& obligated. If thc budget u negotiated di6m rubnnntklly from that m the pmpoul, pkue fawud a copy d the mrLsd budget to Had- 
qu- 
If not already rubbmined, a 2Okocd mmnwydthepmpowd rork h u l d  be forwarded by the antractm u ma u @le .her @ti00 d 
the colltrux. 

Studiar of the role  sad importance of beathic marine fauna in delivering 
reaton, including radioactive material6 or orgadram, to the redimatr 
and tha redistribution of redimeate by b a t h i c  organirnm. 



Memorandum 

t . 0 ~  : mrman M. Roth, Director 
Rerearch and Development Div i r ion ,  OR 

We a r e  r u h i t t i n g  fo r  your review and appropr ia te  ac t ion  the 
following information concerning the c o n t r a c t  which w i l l  expire 
o n m m , -  

'3 ( 
1. Renewal Ropora l  
2. Rogres r  Report 
3. Financial  Statement ( @ 
4. 200-Word Summary (rn 
@a -- tu -0- 

We rhall apprecfate  your advir ing u8 of your dac i r ion  no tha t  
we may proceed wi th  the necerrary c o n t r a c t  a c t i o n  a t  the 
e a r l i e r t  poraible  date. 

'#am& M. Both 

Enclorure : 
As Listed A b o v e  

me ado--  
&#.-#-- --w 
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RENEW& PROFOSAL 

Concentration of Suspended Radioactive Wastes 

i n t o  Bottom Deposits 

by 

Dexter Haven, Senior Investigator 

Virginia I n s t i t u t e  of Marine Science 

Gloucester Point, Virginia 

The Senior Invest igator  requests that the U. S. Atomic Energy 

C o d s s i o n  consider renewal of Contract No. AT(40-1) 2789 far the period 

1 January 1965 t o  31 December 1965, The research objectives, sc ien t i f ic  

background and literature reviewed are  essent ia l ly  the same as in the 

or iginal  contract proposal, or as i n  the 1963 proposal. 

The Senior Invest igator  does not receive f inanc ia l  support from 

any other Federal agency. 

The program w i l l  be under the direct ion of Mr. Dexter Haven, 

assisted by Mr. ReiMldo Morales-Alamo. 

supervised by D r .  Morris L. Brehmer, Head, Radiobiological Section. 

Identification of marine invertebrates will be done by D r .  Marvin L. Wass. 

Radiobiological studies will be 

During 1965 the proposed program w i l l  largely be a continuation 

of 1964 studies. 

I n  1S64 an extensive series of studies was planned using a Cuulter 

Counter. A delay in the a r r i v a l  of this equipment and a l a t e r  defect i n  

one of i t s  components allowed only a portion of the planned work t o  be 

completed. 

ted t o  date seem t o  indicate  t h a t  oysters allow many particles i n  the 

1 t o  2 a size range t o  pass through i t s  filtering system. I n  view of 

the encouraging r e s u l t s  obtained so f a r  in 1964, the or ig ina l  mposal 

The instrument now appears operational and experiments cample- 

is s t i l l  the basis for proposed work i n  1965. t. 1, 561 
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It has been indicated t h a t  adsorptive capacity of various ions 

on clays is p a r t l y  a function of particle s ize  as  shown by Harman and 

Fraul ini  (1940). 

par t ic les  removed from suspension by various f i l t e r  feeders. 

of the study i s  t h a t  if a f i l t e r  feeder removes only small part ic les  

with adsorbed radionuclides, the a c t i v i t y  of the biodeposits might be 

re la t ive ly  great. 

deposits with lower leve ls  of ac t iv i ty .  

Consequently, a study i s  planned t o  determine s izes  of 

The basis 

Removal 02 only large par t ic les  might r e su l t  i n  bio- 

It i s  planned t o  hold oysters and other test animals i n  experimental 

troughs where they w i l l  continually receive f i l t e r e d  water containing 

par t ic les  of known size. 

water entering the troughs through cotton f i l t e r s  w h i c h  remove particles 

larger than 1 micron. 

clays or  a lgal  c e l l s  of known size. 

removed w i l l  be measured with the Coulter Counter. 

This objective w i l l  be achieved by f i l t e r i n g  

To these troughs will be added par t ic les  of silts, 

Sizes and numbers of par t ic les  

I f  time permits the preceding study of f i l t r a t i o n  i n  r e l a t ion  t o  

par t ic le  size Will be supplemented by a similar study using isotopes i n  

a closed system. 

wi th  the Coulter Counter, w i l l  be labeled with Ce144 or $2 and then fed 

t o  oysters. 

Clays and bacteria, of a s ize  which has been determined 

Quantities removed will be measured. 

Studies on the occurrence of feca l  pe l le t s  suspended in the York 

River estuary will continue since the preliminary study showed appreciable 

quantii-ies being transported a s  part  of the suspended load. 

and/or sediment t raps  will be placed at  several depths i n  the estuary and 

weight of fecal  pellets se t t l i ng  in to  the collectors w i l l  be measured i n  

relation t o  the other components. 

Detritus 

Studies will be made t o  determine w h a t  portion of the t o t a l  suspend- 

ed load i n  estuarine waters is composed of feca l  pellets. This will be 
I I  i i 1U.U L 
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done by flawing river water through a fine plankton ne t  t o  collect fecal  

pellets, phytoplanktm, zooplankton, and large part ic les  of detritus. 

These will be separated i n t o  various size ranges by sieving. 

of the particulate matter passing through the net w i l l  be estimated by 

comparative retention on membrane f i l t e r s .  

The weight 

Se t t l i ng  r a t e s  of feca l  pellets i n  estuarine waters w i l l  be measured 

as a basis f o r  estimating r a t e s  of transport  of particles i n  the estuary 

by currents.  

A study is proposed on the r e l a t ion  between sediment type, sediment 

mixing, and animals l iving i n  the sediment. Studies i n  19br and 1961 indi- 

cated that certain groups of f i l ter  feeders are most effect ive in removing 

suspended sediments from the water w h i X e  other groups of animals are 

primarily associated with the ndxing of biodeposits into subsurface 

sediments, 

Sanders (1960) has s h m  a de f in i t e  re la t ion between grain size of 

sediments and animal populations. 

work would indicate which sediments support re la t ively large populations 

Relation of these findings t o  the present 

of f i l ter-feeders ,  and those which support only sediment itmixerslt, It 

would be useful t o  know i f  the I1filterers1' l i ve  i n  the same sediment types 

as the llmixersll. I n  the event of contamination of estuarine waters with 

radionuclides certain sediment types, by vir tue of their  animal popllations, 

might be associated with large quant i t ies  of radioactive sediments. 

The prooosed study will be carr ied out i n  the laboratory a d  i n  the 

f i e l d .  

A ser ies  of York River sediments ranging fran those with h3gh silt- 

c lay  content t o  those composed largely of sand will be collected and 

placed i n  laboratory tanks so as t o  r e t a in  natural pop13ations. 

w i l l  be used t o  recirculate water t o  those tank8 through an aerating 

A Wmp 

r,t i ' i' 1 , 1 ,. 3 ;J column. Bideposi ts  with adsorbed 6 2  or CelUwil l  be added. Later, 
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act ivi ty  of sediments a t  various levels w i l l  be measured, and r e su l t s  

expressed as a c t i v i t y  per un i t  weight of dry sediment. 

i n  tanks w i l l  be determined by screening representative samples obtained 

with a Petersen grab pr ior  t o  placing them i n  the tanks. 

Animl popllations 

Animal-sediment re la t ionships  w i l l  be studied i n  the f ie ld  by 

analysis of sediment types and estimation of their animal populations, 

Sediment type analyses w i l l  be made using standard techniques outlined 

by Xrumbein and Pet t i john (1938) and nonrenclature designations w i l l  be 

based on comparative ratios between sands, silts and clays following 

Shepard (1954). 

numbers per square meter as determined by Petersen grab samples. 

Sediments w i l l  be screened through a 0 , s  m screen and a l l  animals 

collected and ident i f ied.  * 

Animal populations will be estimated on the basis of 

Our studies  f o r  t h e  past four years have established the  magnitude 

of removal of suspended par t iculate  matter from the water by oysters and 

other f i l t e r - feeders  and the permanence of biodeposits i n  bottom 

sediments. The s tudies  proposed f o r  1965 Will fur ther  elucidate the 

close association between f i l ter-feeders ,  other bottom-dwelling animals 

and the sediments they inhabi t  and the significance of such relationships 

i n  the event of radioactive contamination of estuarine waters. Therefore, 

continuation of these s tudies  is considered cri t ical  f o r  our better under- 

standing of the processes involved. 

Sden t i f i ca t ion  of a l l  benthic animals w i l l  be made by Dr. Marvin Wass, 

' 1) I- I 1  q -, Dept. of Ecology-Pollution, 
f 4.: \ >  LI I 
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Budget and Personnel fo r  Contract No. AT (40-1) 2789 f o r  Concentration of 

Suspended Radioactive Wastes in to  Bottom Deposits. 

Budget 

For Contract ?eriod 1 January 1965 through 31 December 1965. 
I. Approximate level  of research e-'-' ~ ~ o r t .  

Approx. % of 
time fo r  Contribution by AEC Funds A. Personnel contract work I n s t i t u t i o n  Re quested 

Principal Investigator Dexter S. Haven 10% 

Other s : 
Research Associates 

Reinaldo Morales-Almo 100% 

2 graduate students 100% 

Secretarial  services 3% 

960 None 

None 

None 

None 

7,032 

4,800 

200 

220 Social Security & Insurance 

B. Materials & Supplies 

Chemicals & glassware 

Film badge service 

Tubes, 2000 u and 3000 u 
for Coulter Counter 

Metering pumps 

Filters 

Plastic sheet fo r  bui lding 
holding aquaria 

Travel 

C. Indirect  Costs 

1000 

75 

600 

500 

500 

2 50 

200 

1538 

960 $ 16,915 
- - 

Senior I nve st  iga tor 
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PERSONNEL 

Biographical Sketch 

Senior Investigator - Time a l l o t t e d  t o  project 10% 

Name - Haven, Dexter S. Ti t l e  - Assoc. Marine Scien t i s t  

Date of birth- Place of b i r t h  Ill. 

Educational Experience 

Degree - m 
Employment Experience 

Title or Nature 
Dates Employer of work 
1948-49 U. S. Fish & Wildlife Service Marine Biologist 
1949 t o  date Va. Inst. Marine Science Marine Biologist 

Publications 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Haven, 0. 1951, A quick drying ink fo r  label ing cellulose 
acetate slides. Copeia. 1951 (3):252. 

Haven. D. and J. D. Andrews. 1957. Survival and grawth 
of Vehs mercenaria, Venus cam chiensis, and t h e i r  hybrids 
i n  suspenaed t rays  a n E n a t u r  ottoms. hoc .  Natl. + - 
Shellfish. Assoc. - 47 (1956) : 43-49. 

Haven, D. 1957. Distribution, growth, and a v a i l a b i l i t y  
of juvenile croaker, ficropoqon undulatus, i n  Virginia. 
Ecology - 38 (1): 88-97. 

Haven, D. 1959. Effects  of pea crabs, Pinnotheres ostreum, 
on oysters, Crassostrea virginica. Proc. Natl. She- 

Andrews, J. D. and D. S. Haven. 1959. Fresh-water k i l l  of 
oysters (Crassostrea v i  
1958. P r w e l  -fe?;;- is Assoc. 49: 29-49. 

ASSOC. 49: 77-86, - 
inica) i n  James River, Virginia 

Haven, D. 1959. Migration of the croaker, Micropwon 
undulatus. Copeia - 1959 (1): 25-30. 

Haven, D. 1961. Eurasian water milfoi l  i n  the Chesapeake 
Bay and the Potomac River. 
Estuary. 
1961. 

Water management i n  the  Potomac 
In t e r s t a t e  Commission on the  Potomac River Basin, 

Haven, D. 1962. Seasonal cycle of condition index of 
oys t e r s  i n  the York and Rappahannock Rivers. Proc. N a t l .  
Shellfish. Assoc. - 51 (1960): 42-66. 
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Biographical Sketch 

Research Assistant = Time a l l o t t e d  t o  project 100% 

Name 14orales -Alarm, Reinaldo 

Date of birth- Place of birth- 

T i t l e  Marine Scientist A 

%* Educational Experience 
I 

Degree - I n s t i t u t i o n  Conferring Date 

Graduate Work - 2 
Employment Experience 

Dates Employer Title or 
U, S. Fish & Wildlife . Nature of work 

1957 t o  date Va. Inst,  Mar. Science Marine Bio logis t  
Shellfish Biologist 

1956-57 
Service' 

Publications 

1. Nichols, Maynard 1 . and R, Morales-Alamo. 1553. Producti- 

vidad en sistemas marinos marginales (PcoCI.uctivity in 

marginal marine systems). Comunicaciones y Resumenes 

de Trabajos, Conf. Latinoamerican Para e: Estudio de las 

Regiones Aridas, 1963, Buenos Aires, 2, 61. 

2. Harrison, W. and 2. Llorales-Alamo. I n  Press. Dynamic 

properties of immersed sand a t  Virginia Beach, Virginia. 

Tech. Memo. Coastal Engineering Research Center, U. S. 

Army Corps 05 Enqineers. 37 p. + 10 ficjs. 



11. I n s t i t u t i o n  Facilities Available 
The following equipment and fac i l i t i es  are available at the 
Virginia Institute of Marine Science 

1. Five Permanent Buildings 

2. Radiobiology Laboratory 

Gamma spectrometer system with graphic recorder 
W 0 p o r t i 0 ~ 1  counting system 
Auxiliary scaler with detectors 
Survey meters 
Fume hood 
Muffle furnace 
Drying oven 
Stainless steel experiment and preparation tables 
Metering pump 

3. Chemistry Laboratory 

Dryins oven 
Muffle furnace 
Klett-Summerson colorimeter 
Beckman DU Spectrophotometer with flame and UV attachment 
Micro and Macro Kjeldahl digestion and distillation un i t s  
Sartorius single pan analytical balance 
Christian Becker double pan analytical balance 
Fume hood 
Hot plate 
Beckman llModel Gn pH meter 
Constant temperature culture cabinet 
Vacuum p m p s  
LECO Carbon Analyzer 
Glassware and chemicals 
Coulter Counter 

4. Wet Laboratory 

Non-metallic sea water system 
Experiment tables 
Holding troughs 
Constant temperature water bath 
20-pen recorder 

5. Field Equipment 

80' R/V LANGLEY 
'55' R / V  PATHFINDER 
26' R/V OBSERVER 
34,' RfV Vs K.. BROOKS - 
27' R/V IMVEsfIGATOR 
Institute-auned oyster gcomds 
SCUBR diving gea-r, 

_. 



V I R G I N I A  I N S T I T U T E  O F  M A R I N E  S C I E N C E  

GLOUCESTER POINT. VIRGINIA 25002 

September 178 1964 

EXPENDITURE STATEMENT 

Expenditures from 1 January, 1964 thru 30 September, 1964 

Classification 

Salaries 
Travel 
C ontra c tual Services 
Supplies and Equipment 
Indirect Costs 

AEC Virginia Institute of - 
Marine Science 

$720.00 $ 68842.99 
388.83 

93.20 
8,370.26 

8.89 

$720.00 $15,704.17 $16,424.17 

Estimated Costs - I October, 
1963 thru 31 December, 1964 240.00 4,295.83 4,535.83 

$960.00 $20,000.00 $20, 960.00 

A&ni s t rative Dire c tor 



Mem oran dum 
TO : El. G. Htmphrior, Director 

Contract Division 

?ROM : -man M. Both, Director 
Rerearch and Development Divir ion 

0RS:JDB 

It ir requested t h a t  you taka tha  nacarrary rt8pr t o  procerr the 
follouLng dercr ibed con t r ac t  ac t ion :  

1. Nature of Action bque8 ted :  

Salact ion o f  Hew Contractor and/or 
Negotiation of Contract 
Number : 
Contrac t o r  : 

/R Modification of Contract 
0 

Number : AT-(40=1)-2789 
Contractor : Virginia  I n s t i t u t e  of mine Science 

Gloucester h i n t ,  Virginia 

2, Natura of Scrvfccr t o  be Covered by Contract: Rerearch 

T i t l e  : "Concentration of Suspended Radioactive Wastes in to  
Bottom Dtposits" 

4. Amount t o  be Obliflated by th io  Contract Action: $20,000,00 

5 .  Dercription of O t h e r  Changer t o  be Covered by Contract Action: 

W i f y  contract  t o  provide f o r  the performance of addi t iona l  
research t o  be completed during the period January 1, 1964 
through December 31, 1964. The AEC w i l l  support the  project  
i n  the  amount of $20,000 in new funds, 

6. Authority: 
Form A E c k 8 1  (Contract Authorization) from C, L. Dunham t o  
S. R. Sapi r ie  dated 



VIRGINIA INSTITUTE OF MARUB SCISNCE CON'IRACT NO. AT-(40-1)-2789 
A P m D I X  "A" 

For the  Contract Pariod January 1, 1964 through December 31, 1964. 

A-I RESEARCH To BE PERM)RpgD BY C W I U C T O R  

The Contractor w i l l  continue to  conduct re rearch  on t h e  concentration 
of ruspanded radioact ive waster i n t o  bottom deporLt8 by marine f i l ter  
feeding organirpr  ouch as c law,  mrrefr, t un ica t e r ,  and barnacler.  
Thio rerearch w i l l  include ruch approacher a8 (1) a r t h a t i o n  of the 
i n i t i a l  d i r t r i b u t i o n  and dirper8iOn of biodepori t r  i n  marine rediments, 
(2) Lnvertigation of t he  rite8 of par t ic188 ingerted by filter feeder8, 
(3)  ore of redLoirotopes and o the r  techniquar t o  w t h ~ t 8  rat88 a t  
which out face  biodeporit8 ar8 incorporated in to  d8ap.r r e d b a t  layers 
by mud-duelling aurin8 organismn, and (4) rtudy oC the  occmnce and 
abundance of fecal pa l l e t8  i n  plankton. 

L I I  APPIIOXIMA'IZ L8VBL OF RESEAILCH BFFORT 

(a) Contractor P a r r m a l :  

Dr. 0 .  S. h v e n  - Pr inc ipa l  Inve r t igo to r  

Graduate Student 
S e c r e t a r i a l  Sarvicer 

Rerearch b8OCfat8 

Approx . 
%of the 

10% 
100% 
100% 

2% 

(b) P f C m i I C I ,  Facili t irr ,  and Material8 to  b8 
Pbrnished by t h e  Contractor:  

Labratotier and facil i t ier  necrrruy t o  conduct rerearch on the  
concentration of rurpended radioactiv8 warter in to  bottom deporitr 
w i l l  be avai lable .  Equipment ava i l ab le  includes a gama rpectrometer 
r y r t e r  w i t h  graphic racordor ,  proport ional  counting 8yrtem, aux i l i a ry  
rcaler w i t h  de tec tors ,  rurvey materr, fume hood, mffle furnace,  
drying oven, conrtant  temperature water bath,  oyr te r  grounds, scuba 
diving gear and other  related inatrumants. 

LIII  ITBW OF EQUXRSNT TO BB PURCHASXD OR FABRICA'I%D BY B r t i a t e d  
coN'IBACT€lR COSTING $500 OR MlBE b 8 t  

1. Bacteria and C e l l  Counter w i t h  2 e x t r a  tuber $5,720 .OO 
2. Ult rav io le t  I l luminator 880.00 



?a -1 I DATE I AUTHORIZATION NO. 
-1 

Virginia Fisheries Laboratory 
VIRGINIA INSTITUTE OF MARINE SCIENCE 
Gloucester Point, Virginia 

1 B M - 6 e y 0 7  

Dexter S. Haven 

- -  
U. S. ATOMIC ENEROY COMMISSION 

CONTRACI’ AUTHORIZATION 
B. ?ROY S.  R. Sapirie, Manager 

Oak Ridge Operations Office 
!.A. TO 

8. PROPERTY TITLE TO VEST IN: 

0 AEC 18 CONTRACTOR 
0 EITHER (Ficld Officr 

7. RECOYYENDCD TYPE O? CONTRACT: 
(Furd-pricr, cost-type. o# w t w r  of your office. r tc . )  

dtfrmminotior) 
Fixed-price 

1 B. CRINCIPAL INVCSTIGATORtS) 2.A. CONTRACTOR (Nuu, Address,  D#parmrr t ,  rtc.)  

0.  SLCURITY CLASSIFICATION: 

Work  to be performed is under cate- 

gory I as defined by .4EC 
Manual -4ppcndix 3401. 

13. ?INANCINO 

11. HEADQUARTERS TECHNICAL CONTACT 

1 -_ 

12. BUDOtT AND RLK)RTING CLASSIFlCATIONtS) 
I f i  1 ( b y  subactivity niiUtCrrl 

a BY ALLOTMENT TRANSFER - 
. Allotment Transfer Chrgcable: 06-41-91 (24) 

M A X I M U M  AMOUNT OF AEC ?UNO* AUTHORIZCD FOR THE PERIOD 

m l M A T E D  OBLIOATION AUTHORITY AVAILASLE FROY CRNIOUS 
CONTRACT CERIOD I 

20,000 
NEW OSLIOATION A u r n o R i T y  TO BE PROVIDED FOR IN Tnc 

S CONTRACT 

ESTIMATED CONTRACTOR CONTRISUTION (If a p p l i r ~ b l e )  

TOTAL AMOUNT OF CONTRACT AUTHORIZED 

0 BY FINANCIAL ?LAN 

I 

I 

&. SPECIAL PROVISIONS AND INSTRUCTIONS: 

The tcchuiic?l aspects of the proposed work have been reviewed and are approvecl. A need currently exists for the results of the 
research or other work that is to be undertaken. None of the .4EC funds shall be used to confer a fellowship. 
Plase keep us informed as  to  any problems encountered in your negotiations, as well 1s the date of executioii of this contract and the 
amount of frmd, obligated 

THE FOLLOWING ITEMS ARE APPLICABLE, IF CHECKED: 
0 Hadquar te rs  ha not made a detailed review of the following expense items, which should he investigated zs part of any contract 

negotiation : 

0 Overhead 0 General and Administrative 0 Equipment costa 

0 It is desired that this eontract k funded for its entire term. 

0 Transfer allotment to  cover the period to is attactled. 



Ofice Mkmorandzl~ UNITED STATES GOVERNMENT 

?ROY : Herman b;. Loth, Director  
kesearch ana Developaent Division, OK0 

We are submitting f o r  your review and appropriate  ac t ion  the  
f o l ~ ~ ~  concerning the  cont rac t  which vi11 expi re  
on 

(3  1. Renewal Proposal 
2, Rogress  Report 
3. Financial  Statement (0  ' m  
4, 200-Word Summary ( 

We sna l l  appreciate your advis ing us of your decis ion so t h a t  
we may proceed with the  necessary cont rac t  ac t ion  a t  t he  
e a r l i e s t  possible date. 

' 

Enclosure: 
As Listed Above 





Roy J.'magfier, h t. Ad minis t;ative 
Di rec to r  



RENEWAL PROPOSAL 

Concentratlm of Suspended Radioactive 
Wastes Into Bottom Deposits 

by # .  

Dexter S, Haven, Senior Investigator 

Virginia I n s t i t u t e  of Marine Science 
Glouce ster Point, Virginia 

The Senior Invest igator  requests that the U, S. Atomic Energy 

Commissian consider renewal of contract no. AT-(40-1)-2789 for the 

period 1 January 1964 through 31 December 1964. The research 

objectives, s c i en t i f i c  background, and l i t e r a t u r e  are reviewed i n  

the original proposal. HOwever, since several of the or ig ina l  

objectives of the program have been achieved there will be a shift 

i n  emphasis t o  problems defined by the completed research. 

Problems related t o  the f i e l d  ecology and physiology will be 

handled by the Senior Investigator.  Radiobiological studies w i l l  be 

conducted in the radiobiological laboratory under the  supervision of 

Dr. Morris L. Brehmer, head, radiobiological section. 

Studies w i l l  continue on rates a t  which biodeposits accumulate 

on natural  bottoms in the estuary. Fluorescent minerals or f luores-  

cent  particles will be fed various f i l t e r  feeders in the laboratory. 

Later the animals containing ingested “labeled” particles w i l l  be 

placed i n  the river. 

will be fcdlowed by identifying the fluorescent particles i n  cores 

under ul t raviolet  l ight.  

Subsequent transport  or mixing of the deposits 

Fluorescent grain-count data from l eve ls  in the cores will be 

analyzed by appropriate s t a t i s t i c a l  methods, such a s  mnd-surface 

analysis, multiple regression analysis, and three factor  analysis. 

These computations will be done on electronic,  d i g i t a l  computers. s I )  I ;  

I I ‘b (7 
: “ 4 i w i  



RP-2 

Various authors have indicated that adsorptive capacity of 

various ions on some clays i s  a function of par t ic le  size. 

quently, a study i s  planned t o  determine s izes  of particles removed 

from suspension by varicus f i l t e r  feeders. I n  this study it i s  

p m e d  t o  hold t e s t  animals i n  an rtopen'l system where they will 

continually receive water containing so l id s  of known density and size. 

Attention w i l l  be given part ic les  i n  the  1.0 t o  10.0 microns s i ze  

range. I n  this study, pre-filtered water will be introduced into 

troughs containing various animals. To these troughs will be added 

particles of sil ts  and clays of knm ssze, as well as bacteria and 

a l g a l  cells. 

troughs w i l l  be measured with a Coulter Counter. 

Conse- 

Size ranges of particles entering and leaving the 

The preceding study of particle siee and f i l t r a t i o n  w i l l  be 

supplemented by a similar study using isotopes i n  a closed system. 

Clays  o r  bacter ia  w i l l  be labeled with (2137 or P32 and then fed t o  

oysters. Quantit ies removed w i l l  be plot ted against particle size. 

- 

Isotopes w i l l  also be used t o  study r a t e s  a t  which surface 

deposits of feces  and pseudofeces become incorporated into bottom 

deposits. I n  this study, clays and bacter ia  w i l l  be labeled with 

Cs137 and fl2 and the mixture fed t o  oysters. 

feces  w i l l  then be placed i n  aquaria containing typical bottom 

invertebrates  such as annelids, crabs, and amphipods. Activity of 

sediments at various depths w i l l  be recorded. 

Labeled deposits of 

Preliminary studies indicate that plankton samples collected 

a foot  o r  two off the bottom in the York River estuary cmta in  

tremendous numbers of fecal  pellets.  

be studied i n  an e f fo r t  t o  determine their  origin. 

This aspect of the problem w i l l  



ho jec t  Abstract 

Oysters and other marine organisms filter lawe quantities 

of water t o  obtain food. 

voided as fecal strdngs or  pseudofeces, (biodeposits). 

vary i n  density but evidence indicates a considerable quantity id 

deposited on the bottom, and later resuspended by currents, while 

a portion i s  incorporated i n t o  the bottan. 

During feeding undigested material i s  

Biodeposits 

Biodeposieon would be of importance in the event of an 

accidental contamination of an estuary since the process removes 

algae, silts and clays along with their associated radio-nuclides. 

The && program w i l l  study the permanence of biodeposits 

in marine sediments, sizes of particles removed, dfd the occurrence 

of fecal pellets in plankton. 

, .,,,-... 
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PERSONNEL 

Biographical Sketch 

Senior Investigator - Time a l l o t t e d  t o  project 10% 

Name = Haven, Dexter S. Title - Assoc, Marine S c i e n t i s t  

Date of birth- Place of b i r t h  -. 
Educational Experience 

Degree Institution Conferring Date - - 
Employment Experience 

T i t l e  or Nature 
Dates Employer of work 
1948-49 U. S. Fish & Wildlife Service Marine Biologist 
1949 t o  date Va. Inst. Marine Science Marine Biologist 

Publications 

1, Haven, D. 1951. A quick drytng ink for labeling cellulose 
acetate slides.  Copeia. 1951 (3) ; 252. 

2. Haven, D. and J. D. Andrews, 1957. Survival and glxlwth 
of Venus mercenaria, Venus cam chiensis,  and t h e i r  hybrids 

*s. hoc. N a t l .  in suspended tr ays an-natur 
- 

~- 
Shellfish. Assoc; 47 (1956): 43-49. 

of juveni le  croaker, Micropogon undulatus, i n  Virginia. 

- 
3. Haven, D. 1957. Distribution, growth, and ava i l ab i l i t y  

Ecology 38 (1): 68-97. - 
4. Haven, D. 1959. Effects  of pea crabs, Pinnotheres Ostreum, 

on oysters, Crassostrea virqinica. Proc. Natl. she- 
ASSOC. 49; 77-06. - 

5.  Andrews, J. D. and D. S. Haven. 19S9. Fresh-water kill of 
oysters (Crassostrea v i  
1958. Proc. Natl. Sh & k ' h s s o c .  49: 2949. 

nica) i n  James River, Virginia 

6. Haven, D. 1959. Migration of t he  croaker, Micropogon 
undulatus. Copeia 1959 (1): 25-30. - 

7. Haven, D. 1961. Eurasian water d l f o i l  in the  Chesapeake 
Bay and the  Potomac River. Water management in the Potomac 
Estuary. 
1961. 

I n t e r s t a t e  Commission on the- Potomc River Basin, 

8. Haven, D. 1962. Seasonal cycle of condition index of 
oysters in the York and Rappahannock Rivers. Proc. Natl. 
Shellfish. Assoc. 5 1  (1960): 42-66, - 
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Biographical Sketch 

Research Assistant - Time al lot ted  to project - 100% 

Name Moralesdlamo, Reinaldo Title Marine Scientist  A 

Date of birth- Place of birth- 

Educational Experience 

Institution Conferring Date - e 
Graduate Work - School of Marine Science, Mn. and Mary 

Employment Experience 

Dates Employer Title or  
1956-57 U. S. Fish 5 WildUfe . Nature of work 

1957 t o  date Va. Inst. Mar. Science Marine Biologist 
Service' Shellfish Biologist 
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AI , i t . .  Aut..,. 

BUDGET 
For contract  period 1 January 1964 thrcugh 31 December 1964. 

I. 

A. 

B. 

C. 

Approximate level  of research e f f o r t  

Personnel 
Pr incipal  Investigator 

Dexter S. Haven 

Others: 
Research Associates 

Reinaldo Morales 
Graduate Student 
Secretar ia l  Services 

A P ~ ~ o x .  % Of 
time for contract Contribution by AEC Funds 
work Ins t i t u t ion  Requested 

10% 

100% 
100% 

2% 

Materials & Supplies 
Chemcals C G1 assware 
Film Badge Service 
Coulter Counter Model B 

with 2 extra tubes 
Ultraviolet  illuminator 
Metering pumps 
Fluorescent minerals 
Filters 
Plas t ic  sheets for  building 

holding aquaria 
Corn pu t er time 
Travel 

Indi rec t  Costs 

960 None 

None 
None 
None 

6145 
2400 
100 

500 
75 

5720 
880 
500 
2 50 
500 

2 SO 
500 
180 

2000 
$2c),Doo 
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I1 . Inst i tut ion Facilitle8 Available 
The following equipment ~d f a d l i t i e s  are available a t  the 
Virginia Institute of Marine Science 

1, Five Permanent Building3 

2. Radiobiology Laboratory 

Gamma 8pectrometer system with graphic recorder 
Proporeional counting system 
Auxiliary scaler with detectors 
Survey meters 
hrrne hood 
Muffle furnace 
Dryins 0- 
Stainless steel experiment and prepamtion tables 
Metering punp 

3. chemistry Laboratory 

Drying own 
Muffle furnace 
Klett-sume~sar colorimeter 
Beckxatln IN Spectrophotometer with flame and UV attachment 
Micro and Macro Kjeldahl digestion and distillation units 
Sartorius single pan analytical balance 
Christian Becker double pan analytical balance 
hunehood 
Hot plate 
Beckman G" pH mter 
Constant temperature culture cabinet 
vacuum punps 
LECO Carbon Analyzer 
Glassware and chemicals 

4. Wet Labratory 

Nonwnetallic sea water system 
Experiment tables 
Holding troughs 
Constant temperature water bath 
20-pen recorder 

5. Field Equipment 

80' R/V LANGLEY 
SS' R /V PATHFINDER 
26' R/V OBSERVER 
Institute-owned oyster grounds 
SQUBA diving gear 

, , . . . . - 



F a m  OR-569 (2/59) 

1. Chairman 

IEOoEsT FOR CONTRACT ACTION (submit in dupllurt) 

Rea. L Der. Div. Colmact Board Prom. 

It is requafed chat the Coatract Boud .cake the necerrrry action to procur the following ducribcd con- 
tract action ln rcuxdmce with the provisions of Bulletin ORlOdrM-19: 

Amount to be Obligated by chis Contract Actlorr s 20, m. 
. *  

source of Fuab 

Coacunence in Funding Sutunenc (signed) O F  
// Chief. Budnet Branch 

5. Project or Activlcy to be Covued by Coauaa Actioa: 

Locadan of Work h 8 U U C d O t l  DirWtivt No. 
EnfirutLd Cort of Wak OD be Covered by this Coauact Acda 8 
Schedule Dace W a l t  m Swt 
Ductipdoa of Project oc Activity: 

Estinuted Cornpledon Date 



8. Complete Dacriptlon of Semlcea to be Rualrbsd by Coourctm 

Haadquarters designated research contract 

TfTLEt Woncentration of Suspended Radio8ctive Wastes into Botta 
bpo8it8rc 

(If m a c  era fi nquired tllc TAW cbccu .nd .tu& baccor) 

9. Description of orher changes 00 be a n u s d  by W i c r t t o o t  

kbdify contract to p r o d &  for the performance of 8dditioru1 
research to be completed during the period January 1, 1963 
throagh Deccabsr 31, 1963. Zhe AEC d l 1  support the project  
in the mount of $2O,OOO in new funds. 

(If moef apaa Ir r+quired uat squaw shea rad attach husoa) 

10. Negodrted Connrca @haw why It rppun dutrabk to negocbtc om comma a 0 asgodm 
modification to exhing conu.ctl 

1039 ABG481 (Qontrrct Authorlation) f r a  C. L. D u n h m  
to S. R. Sapiria &tad J.nuuy 4, 1963 



VIRGINIA INSTITUTE OF W I N E  SCIENCE CONTRACT 1900 AT-( 40- 1)-2789 

APPENDIX "A" 

For the  Contract Period January 1, 1963 through December 31, 1963. 

A - I  RESEARCH TO BE PERFORMED BY CQNTRACT0.R 

The Contractor w i l l  continue t o  condwt  research on t h e  concentration 
of rad ioac t ive  wartes in t h e  bottar sediment of marlne anv i ro rwnt r ,  
The work t o  be undertaken w i l l  c o n r i r t  of approaches such ar (1) r tudy  
of the  permanence of radionucl ider  in t h e  b lodepor i t ion  of materials 
in t h e  bottom redimentr, (2) i nve r t iga t ion  of t he  r o l e  o f f i l t e r  feeders 
such ar clmr, barnacler,  mussels and tun ica t e s  in r a o v i a  surpcnded 
so l id s  and a r roc ia t ed  radionuclider,  (3) acologica l  8nd phpriological 
f a c t o r s  inf luencing deposit ion rater in t he  na tu ra l  e m i r o m e n t ,  ( 4 )  
rtudy of the  ra t t r  a t  which dapor i t s  accmulate on n a t u r a l  b o t t a s ,  
and (5)  laboratory s tudies  of the influence of temperature, u l i n i t y ,  
and t u r b i d i t y  on biodcposit ion rater by marine organirsu such as 
oysters ,  clams, m u s ~ e l r ,  barnacler ,  and tunicate.. 

A-11 APPROXIMATE LBVBL OF BgSBABcB BPPQBT 

(a )  Contractor Perronnelt Z O f  tLPa 

A- I11 

A- Iv 

A-V 

Dr. )I. L. Brehmer and Mr. 0. 8 .  Havan 

2 Berearch Asrociater 
1 Laboratoq Aldc 
S e c r e t a r i a l  h8 iStanCe 

Co-Principal Inves t iga tor r  

(b) Premises, F a c i l f t i e r ,  and Materia10 t o  be Furnirhed 
by t he  Contractor: 

1QL 

1002 
looI 

25% 

Berearch laborator ie8 and f a c i l i t i e s  necesrary t o  conduct rerearch 
on the  concentrat ion of rad ioac t ive  waster in t he  b o t t a  sediment 
of marine enviroxn~entr will be avai lable .  Bquipment avai lable  
include a gama spectrometer r7stun with graphic recorder,  propor- 
t i o n a l  counting system, auxiliary s c a l a r  with de t ec to r r ,  sunrep 
meters, fme hood, muffla furnace, d v l n g  oven, constant  tamperature 
water bath, o y r t e r  8round8, scuba diving gear and other re la ted  
iar t rumentr  

E r t b t e d  
BQUIPMENT TO BE PURCHASED OR FABRICATED BY CONTBaCTQR Cor t 

Metering Ptmps $697 .OO 

EOUIPIUNT TITLE TO WHICH IS To REMAIN W f S i  GOVERNMEN T 

None 

S U B S W T W  DEVIATIONS 

Subs tan t ia l  deviat ionr  fram the foregoing s h a l l  be discussed uith and 
rubject  t o  the  wr i t ten  approval of t he  OomPirrion. 



3. A. Sapitla,  Xuuger 
Oak Ridge Opaatioru Office 0 

CONTRACT NO. 

Morris L. Brchnrr 
Dater So Emma 

I 
RrrulxRRB: I 

, . 



.Ill 81 jut, I "  

Memorandum 

FROM : Herman H. Roth, Director 
Research and Development Division, Oak Ridge Operations 

We a ir  rubmittin8 for your rcvieu and appropriate action the 

on 
information concerning the contract which w i l l  expire 

1. Renewal Roporal (0 
2. Roarers Report (U 
3. Financial Statement (0 

We aha11 appreciate your advising UI of your decirioa so that 
ue pat proceed ulth the necerrary contract action a t  the 
ear l icrt  porrible date. 

Xnclorurcs 
A r  Ll8ted Above 



27, 1962 
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RENEtJAL PROPOSAL 

Concentration of Suspended Radioactive Wastes In to  Bottom Deposits 

bY 

Morris L. Brehmer and Dexter S. Haven (Co-Investigators) 

Vi rg in ia  I n s t i t u t e  of Marine Science, Gloucester Point, Virginia 

The Co-investigators request that the U. S. Atomic Energy 

Commission consider renewal of Contract No, AT-(40-1)-2789 f o r  the 

period 1 January 1963 through 31 December 1963. The research plans 

f o r  this period are  basically as outlined i n  the proposal submitted 

in application for the contract. 

t o  the investigation and supplementary information were submitted 

i n  the original proposal. 

Literature references relevant 

Studies involving the permanence of radionuclides associated 

with biodeposition require additional study. 

nuclides adsorbed on or incorporated in to  several  species of bio- 

seston and three types of c lays  under various sa l in i ty  conditions 

requires considerable time. I n  addition t o  the static permanence 

The use of three radio- 

s tud ies  now u t i l i zed  i n  which the water overlying the biodeposition 

contained i n  plast ic  tubes is withdrawn and tes ted for products of 

leaching, a flow system will be devised i n  which a sc in t i l l a t i on  

detector i s  placed under a layer of biodeposited material in a 

trough of flowing water. A strip chart recorder will be used to 

monitor the decreasing l eve l  of radioactivity contained in the 

sediments. The flow system will prevent the establishment of an 

equilibrium layer between the biodeposition and water. 

The mle of clams, barnacles, mussels and tunicates i n  removing 

1 f :;1 I ;  q i 
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suspended so l ids  and associated radionuclides from the water mass will 

a lso  be investigated. 

deposits w i l l  be studied by the methods described above. 

The permanence of radionuclides in these 

Phosphorus-32 l'taggedll bacteria w i l l  be metered i n t o  the water 

The efficiency of the supply c i rcu la t ing  over marine f i l t e r - feeders .  

f i l t e r i n g  systems of the various organisms w i l l  be determined by the 

nuclide uptake by the f i l t e r  feeder as well as by the ac t iv i ty  of the 

biode pos i t ions  . 
The ecological and physiological investigations will be 

directed towards fac tors  influencing deposition r a t e s  i n  the na tura l  

environment. Research on biodeposition rates on polyethylene sheets 

w i l l  be continued; however, s ta t ions w i l l  be relocated t o  include 

several depths. 

and chemically analyzed t o  detennine i f  b idepos i t i ons  may be 

different ia ted from physical depositions on the basis  of chemical 

composition. Chemical analyses for  carbon, calcium, magnesium, iron, 

sodium, potassium, t o t a l  phosphorus, t o t a l  organic nitrogen, chloro- 

phyl l s  and carotenoids w i l l  be run on sediments deposited on poly- 

ethylene sheets containing l iv ing  oysters and on sheets containing 

only oyster shells. 

Deposits accumulating on the sheets w i l l  be measured 

The second aspect of the f i e l d  study will be a measure of the 

rates a t  which deposits accumulate on natural  bottans. 

w i l l  u t i l i z e  natural particles coated with a flourescent dye. 

dye can be excited by ult raviolet  l ight  so the par t ic les  may be 

recognized by the  emission. %abeledll particles wi l l  be placed on 

natural  areas supporting a fi l ter-feeding animal population, and the 

transport, mixing, or  covering of the materials by subsequent 

depositions w i l l  be followed by periodic.sampling. 

This phase 

The 
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The saltwater laboratsry study w i l l  be a continuation of the 

influence of :ernperatwe, sa l in i ty ,  and turbidity on biodeposition 

rates. 

ut i l ized  i n  these investigations. 

Oysters, clams, mussels, barnacles, and tunicates w i l l  be 
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PERSONNEL 

Biographical Sketch 

Co-investigator - Time allotted t o  project 10% 

Name - Haven, Dexter S. Title - Assoc. Marine Sc ien t i s t  

Date of Birth- Place of sirt-, Ill. 

Educational Experience 

m e  c - Date 

Employment Experience 
Title or 

Dates Employer Nature of Work 
1948-49 U. S. Fish 15 Wildlife Service Marine Biologist 
1949 t o  date  Va. fnst. Marine Science Marine Biologist 

Publica ti 0 ~ 1  s 

1. Haven, D. 

2. Haven, D. and J. D. Andrews. 1957. 

1951. A quick drying ink for l abe l l ing  cellulose 
acetate s l ides .  Copeia. - 1951 (3); 252. 

- Venus mercenaria, Venus cam 
suspended t r ays  anxn-s. 

Survival and growth of 
chiensis, and t h e i r  hybrids i n  

Proc. Natl. Shellfish. 
ASSOC. - 47 (1956): 43-49. 

3. Haven, D. 1957. Distribution, growth, and avai lab i l i ty  of 
juvenile croaker, Micropogon undulatus, i n  Virgi.?ia. Ecology - 38 (1): 88-97. 

4.  Haven, D. 1959. Effects of pea crabs, Pinnotheres ostreum 
hoc. Natl. S h e 1 6  on oysters, Crassostrea virginica. 

ASSOC. - 49: 77-86. 

5 .  Andrews, 3. D. and D. S. Haven. 1%9. Fresh-water kill of 
oysters (Crassostrea v i  in ica)  i n  James River, Virginia 1958. 
Pmc. Nat'i. Shellfisk-9: 29-49. 

6 .  Haven,D. 1959. Migration of the croaker, Micropogon undulatus. 
Copeia - 1959 (1): 25-30. 

7. Haven, D. 1962. Seasonaldycle of condition index of oysters 
i n  the York and Rappahannock Rivers. Proc. Natl. Shellfish. 
ASS=. - 51 (1960): 42-66. 
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Biographical Sket-Jh 

Co-investigfltar - Time e l lo t ted  t o  Prcject 7 lO% 

Tit.Le CT. Yarine Scj.encist - Name Erchmor, M ~ ~ r l s  ?, -- 
Education Expeyience 

Decrree 

Employment Experience 

D?.tes Employer Nature of No&. 
1551-55 Ill. Dept. Consez-ation Fi sherie P Siologt st 
1955 Instiliiite 05 Papar Chc?mistry Technic3.i Aide 
195 5- 5 8 Eiich. Inst. f o r  Fisheries Rei. GrzchEte Fellow 
1953 tc d a t e  VZ, Imt. Ifwine Science Marin?. Biolcgist 

Publications 

1. Bro-Mer, Morris L. 1959. Esaartm poll r t t im research In 
Vi:qinia. Pro:. Intcrscate Ccm. Fotoaac 91ver Bdsi.?, (May, 

2. Gxenda, 9. R. m C  M. L. Rrehncr. 1960, A cyantitatice method 
fnr the collectson and measuTement 02 stream peri3hyton. Limn. 
and Ccextcgr. - 5 (2): 133-19A. 

1059), pp. 2?-35. 



Biographical SkPtch 

Research Assistant - Tifie allotted to project -- 100% 
Name Moralos-Almo, - Reinalcl.!, .- Tit! e ?wine ScieRtist A 

Date of Birth- Place of Binth- 

Education Experimce 

Date 
0 

,r 

Degr2e 

. .  
t 

, Graduate Work - -._ 
Emptoyment Experience 

T i t l e  or 
Ik.tes Em?lcyer Nature o f  W ~ 2 c  
1956-57 C. S. Fish E Wildlife Service Shellfish B i o l g i s t  
1957 t o  date Va. Inst .  Mar. Science Marine Riolsgj st 
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Biqraphical Sketch 

Research Assistailt - Time allotted to p o j e c t  -I low- 
T i t l e  Manj.ne Scient is t  B Nzmc Wa.rinner, - J. E. -- 

Education Experience 

Degree s Institution Confsming Date 
0 

Employment Experience 
Title or 

Datss Employer Naturc of Work 
1960 to date Va. I n s t .  Marine Sciencs )br ine Biolrglst 

I. I 
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For Contract Period 1January 1963 through 31 December 1963. 

I. Approximate Level of Research Effort 

Approx. % of Contribution 
time for  contract by ' i ns t i tu t -  AEC Funds A. Personnel work ion Requested 

Principal  I nvestigators 
Morris L. Brehmer 10% $916 None 
Dexter S. Haven 10% 840 None 

Others :e* -I 

Associates J. Ernest Warinner 100% None $6432 

5880 None 
2760 None 
7 56 Secretarial Services 2 5% None 

Reinaldo Morales 100% 
Laboratory Aide B 100% 

B. Materials and Supplies 
Chemicals and Gla ssware 
Film Badge Service 

c. Travel 
2 i e n t i f i c  Meetings 

1000 
75 

400 

i pmnt  t o  be pure hased or fabricated D. W 

F. Indi rec t  Costs 

697 

2000 

Metering Pumps 

r $20,000 



11. I n s t i t u t i o n  Facilities Available 
The following equipment and fac i l i t i es  are available a t  the 
Virginia Institute of Marine Science 

1. Five Permanent Buildings 

2. Radiobiology Laboratory 

Gamma spectrometer system with graphic recorder 
Proportional counting system 
Auxiliary scaler with detectors 
Survey meters 
Fume hood 
Muffle furnace 
Drying oven 
Stainless steel  experinrent and preparation tables 
Metering pump 

3. Chemistry Laboratory 

Drying oven 
Muffle furnace 
Klett-Summerson colorimeter 
Beckman Ix1 Spectrophotometer with flame and UV attachment 
Micro and Macro Kjeldahl digestion and d i s t i l l a t i o n  units 
Sartorius single pan analytical balance 
Christian Becker double pan analytical balance 
Fume hood 
Hot plate 
Beckman Wodel Gn pH meter 
Constant temperature culture cabinet 
Vacuum pumps 
LECO Carbon Analyzer 
Glassware and chemicals 

4. Wet Laboratory 

Non-metallic sea water system 
Experiment tables 
Holding troughs 
Constant temperature water bath 
20-pen recorder 

5. Field Equipment 

80' R/V LANGLEY 
SS'  RfV PATHFINDER 
26' R / V  OBSERVER 
Institute -owned oyster grounds 
SCUBA diving gear 



V l R G l N l A  I N S T I T U T E  O F  M A R l N E  S C I E N C E  
VIRCIN:A F I S H E R I E S  LABORATORY 
GLOU CESTER PO I NT. VlRG l Nl A 

Atomic Energy Corninis s ion 
P.O. Box E 
Oakridge, 
Tennessee 

Gentlemen: 

May 28,  1962 

Effective July 1, 1962 our name w i l l  be 
changed f r o m  Virginia Fishepies Laboratory t o  Vir- 
ginia I n s t i t u t e  of Marine Science. 
brought about by an act of the Virginia General 
Assembly of 1962, better describes the functions of 
our organization i n  the broad f i e l d  of research and 
education i n  marine science and service t o  a l l  seg- 
ments of the maritime economy, 

This change, 

We extend a cordial invitation to you t o  
visit our Ins t i tu te .  

Rby if. Wa'sher 
A h i s  t r a t  ive  Ass is t a n t  
Director 
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Form OR-569 (2/53) 

1. Chairman 

WEQUEST FOR CONTRACT ACTION (submit in duplicate) 

Comract Board. horn: 6 D~v. D i r e  R. C. Htrmp-8 

It is requested that the h a a c t  Boud .oh the necessary action to procus the following described con- 
aac t  action in accordance with the provisions of Bulleria OR-OdrM-19: 

2. Nature of Action Requested 

0 Selection of Nm Contractor and UI Modification of Conaact 
Negotiation of C m a a c t  N ~ .  AT-(40-1)-2789 

Contractor: titginlo Plshcricr hboratr 
Clouccrtsr Point, Virginia 

1 Revim and approval of Contract. Sub- 0 m u  (Explrin) 
conuact or Purchrre Ckdu. 
Numbu: 
Name: 

I 4. FundlnB Amount to be Obllgated by thia Contract Action 8 20,000.00 

Source of Funds ~~ - 

I *  

Approved OR0 Financial Plan. Qur.rtu. F i r u l  Pur 19, 

_--------------------------------------------------- 
I Concurrence in Funding SUtunenk (signed) &€a 
1 Chief, Budget Branch 

5. Project or Activity to be Covued by Conaact Action: 

Loution of Work 
Estimated Cost of W a k  to be Covued by chis Contract Acdm $ 

Schedule: Date Work OD Stu t  
Description of Project or Activity: 

Construction Directive No. 

Estimated Completion Date 

(If mae space is required use repuate sheea md attach haem) 
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TIa%r Woncentration of Suspended Radio8ctive Wastea into 
Bottom Deposita" 

I (If mae ,pact b requtred uae sepuate lhcetr and attach hctecrr.) 1 
1 9. Duuipdon of othu changes U) be C O V U ~  by Modiflutioa: 

Ibd i fy  contract to provide for the performance of additional 
research to  be completed not later than December 31, 1962, with 
new lgc funds in the rmOunt of $20,000, 

(If m a c  spa- b r-ed Use shea rad am& h w d  

10. Negotiated Conmca (Sbow why it a p p n  derirrble to negothte new Cornact or to negotlaoc r modification to existing contract) 

F O ~  -481 (Contract Authorization) from C. L, ~unham to 
S, B. Sapirie dated Pecanber 18, 1961 

11. Conuaca, Subconaacts. 01 Purchase aden Submitted for Review md Approval$ (FmnLh brief daalp-  
don of action in this *ace md attach putincnt documents) 

None 

12. Dlrputa 
Attach a statement summuizing the dispute togethex with patineat doaunena and Back- 
WtUiAL 

None 
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APPENDIX "Atr 

TITLE I1 

This TITLE I1 descr ibes  the  r e rea rch  program and cost  estimates agreed 
upon between the  Coclrmission and the Contractor. 

a. Scope and Plan of  Approach: 

The Contractor will cont inuc t o  conduct research on t h e  r o l e  of 
f eca l  deposi t ion by filter-feeding marine organisme auch as the  
oys t e r  as a process i n  concent ra t ion  of auspcnded r ad ioac t ive  
uarte mater ia la  i n t o  bottom deposi t8  under - f i e l d  and laboratory 
conditions.  Bio-and ab ioser ton  contalning radionuc1f@r w i l l  
be mixed and preaented t o  m8riae f i l t e r - feeding  o rgan i sa r . a t  
rates coarPonly encountered in t h e  marine enviroment,  t h e  feces 
and pseudofeces co l l ec t ed  and t h e  permtnence of t h e  radionucl ides  
i n  t h e  %iodeposit ioa" determined. 
determine the  a f f e c t s  of t u r b i d i t y  and tempertture upon biodeposi- 
t ion . 

Studies w i l l  be conducted t o  

2. BUDCET 

a. Outline of Cost Estimates: 

S a l a r i e s  and Wages: $20,730.00 
D r .  Y. L, Brebmer and Mr* D. S. Haven 

Biologis ts  11,280 .OO 
(# t i m e  each) $ 9,450,oo 

Equipment : 

Research B o a t  Expense (10 day8 @ $3OO/day: 

6,910 .OO 

3,000 . 00 

Maintenance and Operating Costar 3,600 .OO 

Indi rec t  Coat8 ( l a  of  D i r e c t  Costs charged 
t o  Cormnission - $18,190)8 1 8 19 . 00 

TOTAL, $36,059,00 

b. Items of property t u  be procured o r  manufactured by t h e  Contractor,  
or t o  be furnished by t h e  Government, t i t le t o  which w i l l  vert o r  
remain i n  t h e  Government ( r e e  Article V)r None 
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111.0-W UNITED R A N  ATOYlC KNCROY COYYIUION 

CONTRACT AUTHORIZATION 

S. R.  Sapirie, Manager RENEWAL OF 

O a k  Ridge Operatioar Office 

FROM C. L. Dunham, M.D. ,  Director 
Division of Biology & Medicine 

Virginia FLehtriee Laboratory 
Morris L. Brehmer 
Dexter S.  Eaven 

b R C C O M W  
\5 nxlDrruc. 

RKIYBUIUUI8NT 

N I W  ACC FUNDI. NOT r0 IXUW . . . $ 

E. FINANCING 
20,000 

DALAMCC FROM PRl- TERM s . . . . $ 

1 rr: 
1-1-62 thru 12-31-62 

13. PROPERTY 

n u  1-0 v u r  IN 0 u c  

LCTIMATKD VOLUNTARY 
CONTRACTOR CONTRIBUTION . . . . 8 

TOTAL ?ROJICT. . . . . $ 

16. SECURITY ND REPORT ING CLASSIFICATION f 

R CONTRACTOR 
14. ALLOTME NT TRAN S F t m R G - 7  

06-21-91 (24) 

Y Y O ~ K  m mc cp10u1m I u m o  umaow-, 
M DUINCD IN U C  YIWUU SLC170M S40S. "0" -GI U 
u e u l c M  ?om 

OCCMTINO COSTS . . . . . . . 06 05 02 
CQUIPMCNT Corn (IC APPLICAOU) . . 



RENEWAL PROPCSAL 

The co-investigators request that the U .  S. Atornic Ecergy 

Commission consider renewal of Contract No. AT-(40-1)-2789 fo r  the 

period 1 January 1362 t o  31 December 1362. 

A part of the i n i t i a l  year was devoted t o  the acquisit ion of 

equipment, construction and modification of f a c i l i t i e s ,  and the develop- 

ment of the experimental designs for the  research work. The progress 

report summarizes the a c t i v i t i e s  and r e su l t s  f o r  the period 1 January 

1961 t o  31 August 1961. 

The radiobiology part of Phase 2 of the project en t i t l ed  "Fecal 

deposition by f i l ter-fee6ing marine organisms a s  a process i n  concentrat- 

ing suspended radioactive wastes in to  bottom deposits': w i g  be a contin- 

uance of Phase 1 with modifications and extensions. '  

The chemistry involved i n  the adsorption of radionuclides on 

type clay par t ic les  requires additional investigation. 

pzr t ic le  sizes involved appears t o  determine the r a t e  of specific adsorp- 

t ion.  Clay par t ic les  I n  suspension i n  natural  marine environments a re  

seldom discreet particles i n  that some conglomeracicn occurs among the  

suspensoids. 

adsorption leve ls  and i n  an atypical par t ic le  being presented to the 

fi l ter-feedin9 marine orsanism. 

adsorption and i;biodepositionR study w i l l  involve a more intensive study 

of particle size-adsorption-bioremoval ra tes .  

The discreet 

Complete dispersion i n  the laboratory resu l t s  i n  atypical 

The second years abioseston-radionuclide 

The bioseston-radionuclide-biodeposition studies were confined 

With the completion of t o  natural climax communities during Phase 1. 

new culture f a c i l i t i e s  unialgal populations w i l l  be available t o  the 

project. During Phase 2, known populations of phytoplankton organisms 
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w i l l  be cultured i n  media containing radionuclides. 

rinsed t o  remove surface radioact ivi ty  and a suspension of the cells 

presented t o  fi l ter-feeding organisms i n  the recirculat ing troughs 

designed for  this purpose. 

and the ac t iv i ty  of the l1 biodepositionl' determined. 

The c e l l s  will be 

The feces and pseudofeces w i l l  be collected 

Bio-and abioseston containing radio nuclides w i l l  be mixed and 

presented t o  marine f i l ter-feeding organisms a t  r a t e s  commonly encountered 

i n  the marine environment. 

and the permanance o f . t h e  radionuclides in the  "biodepositionll determined. 

The oyster physiology portion of Phase 2 of the biodeposition study  

The feces and pseudofeces w i l l  be collected 

will a lso  be a continuation of the  or ig ina l  study with certain modifi- 

cations. 

Studies during 1961 indicated that there were wide fluctuations 

i n  quantities of r a t e r i a l s  removed from the water MSS a s  feces and 

pseudofeces, and that oyster s i ze  was not a s  important a s  other factors. 

A t  present, t u r b i d i t y  and temperature appear t o  be of major importance. 

Consequently, it i s  planned t o  meter controlled quantit ies of s i l ts  and 

clays of known size  i n t o  troughs containing oysters. 

studies, temperature w i l l  be ra ised from 0" t o  30°C which i s  the range 

encountered by oysters under na tura l  conditions. Temperatures will be 

During these 

controlled by circulating sea water through a constant temperature 

apparatus. 

pseudofeces w i l l  be measured. 

Sizes of particles removed from suspension a s  feces and 

Experiments during the  preceeding period iiidicate that oysters 

may deposit measurable quant i t ies  of s i l t  and c b y  on bottoms immediately 

adjacent t o  the oysters. 

and extended. 

c 

These preliminary findings must be confirnred 

The s t a b i l i t y  of these depositions w i l l  a l s o  be investi- 

gated. Therefore, during 1962 the study w i l l  be expanded t o  determine 

the effects of changes i n  environmental conditions on llbiodepositiontl 
i 1 ;) <; Q :: 
I . ..- 8, d J r, 

r a tes  of oysters. 
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PERSONNEL 

Biographical Sketch 

Co-investigator - Time a l lo t ted  t o  project  - 50% 

Name - Haven, Dexter S. T i t l e  - Assoc. Marine Scient is t  
Date of Birth- Place of Birth- Ill. 

Educational Experience 

Degree 
W w 

I n s t i t u t i o n  Conferring Date - 
0 

- - 
Employment Experience 

T i t l e  or 
Dates Employer Nature of work 
1948-49 U. S .  Fish & W i l d l i f e  Service Marine Biologist 
1949 t o  date Virginia Fisheries Laboratory Marine Biologist 

Publications 

1. 

2. 

3.  

4. 

5. 

6. 

7 .  

1 

bven, D. 1951. 
icetate s l ides .  

A quick drying ink f o r  labelling cellulose 
Copeia. 1951 (3): 252. 

laven, D. and J. D. Andrews. 1957. 
Jenus - mercenaria, Venus cam chiensis ,  and t h e i r  hybrids i n  
suspended t rays  a n E n b s .  Proc. Natl. Shellfish.  

Survival and growth of 

~ S S O C .  - 47 (1956): 43-49. 

Haven, D. 1957. 
juvenile croaker, Micropogon undulatus, i n  Virginia .  

Haven, D. 1959. 
on oysters, Crassostrea virqinica.  

Distribution, growth, and ava i l ab i l i t y  of 
Ecology - 38 (1): 88-97. 

Effects  of pea crabs, Pinnotheres ostreum, 
Roc. Natl. She= 

ASSOC. 2: 77-86. 
Andrews, J. D. and D. S.  Haven. 1959. 
oysters (Crassostrea v i  
h o c .  Natl. She l l f i sh  -49: 29-49. 

Fresh-water k i l l  of 
'nica) in James River, Virginia 1958. 

Haven, D. 1959. 
undulatus. Copeia 1959 (1): 25-30. 

Migration of the  croaker, Micropogon 

Haven, D. Seasonal Cycle of condition index of oysters in the  
York and Rappahannock Rivers, ( i n  press). 
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Biographical Sketch 

Co-investigator - Time a l l o t t e d  t o  Project - 50% - 

Name Brehmer, Morris L. T i t l e  Sr. Marine Scient is t  
Date of Birth- Place of Birth- Ill. 

Educational Experience 

..! . .i Employment Experience 
T i t l e  or Dates Employer Nature of Work 

1951-5 5 Ill. Dept. Conservation Fisheries B i o l e s t  
1955 I n s t i t u t e  of Paper Chemistry Technical Aide 
1955-53 
1959 t o  date 

Mich. I n s t .  f o r  Fisheries Res. Graduate Fellow 
Virginia Fisheries Laboratory Marine Biologist 

Publications 

1. 

2 ,  

Brehmer, Morris L..1959. Estuarine pollution research i n  
Virgiilia. Proc. I n t e r s t a t e  Corn. Potomac River Basin, (May, 
1959), pp. 27-29. 

Grzenda, A. R. and M. L. Brehmer. 1960. A quant i ta t ive method 
f o r  the col lect ion and measurement of stream periphyton. Limn. 
and Oceanogr. - 5 (2) :  190-194. 
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Biographical Sketch 

Research Assistant - Time a l lo t t ed  t o  project - 100% 

Name 

Educational 

Moralcs-Alamo, Reinaldo Title ivlarine Scientist A 

Date of Birth- Place of B i r t h - J F  

Ex per i e  nc e 

Degree Ins t i t u t ion  Conferring Date -- - - 
Graduate Work - 

Employment Experience 

Dates Employer 
1956-57 U. S. Fish & Wildlife Service Shellfish Biologist 
1357 t o  date Va. Fisheries Laboratory Marine Biologist 
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Biographical Sketch 

Research Assistant - Time a l lo t t ed  t o  project - 100% 

Title Mzrine Sc ien t i s t  A Name Warinner, J. E.  - 
Date of Birth- Place of Birt- Va . 

Educational Experience 

Degree 
1 

Ins t i t u t ion  Conferring Date - ---L 

Graduate Work 

Employment Ex pe r i e  nc e 
T i t l e  or 

Dates Employer Nature of Work 
1960 t o  date Va. Fisheries Laboratory Marine Biologjst 



A. 

Materials, Equipnent, and F a c i l i t i e s  

The second years study of the biodeposition of inorganic 

suspensoids w i l l  u t i l i z e  the available f a c i l i t i e s  wi th  additions for  

Phase I1 of the ccntract. 

The following equiFmentcand4-facilities a re  available a t  the 

Virginia Fisheries Laboratory: 

1. Radiobiology Laboratory 
* c  . 

Gs.m spectrometer system with g-raghic recorder 
Proporcional c0tintir.g system 
Atlxiliary scaler  with "student grade" detectors 
Scrvey meters (0-23 m r .  hr'l) 
Fume hmd 
Muffle fumace 
Drying oven 
S t a b l e s s  s t e e l  experiment and preparation tables 
Metering pump 

2. Chemistry Laboratory 

Drying oven 
Mtlf f l e  furnace 
Klett-Summerson c o l o r i m t e r  
Beckman IN SpectrzFhotometzr wi th  flane 2nd UV attachment 
Mici.0 and Macro Kjeldalil d igest icn and d i s t f U a t i c n  u n i t s  
Sartorius single pafi ana ly t ica l  balance 
Christian Bzcker dG1ible Fan analytj-cal balmce 
FJme hood 
He: g h t e  
BeckmGn ''Modal Gif pH meter 
Constant temperature cul ture  cabinet 
Vacuum pump 
Glassware and chemicals 

3. Wet Laborstory 

Non-setallic sea water system 
Ex per iment tables 
Holding troughs 



B. 
The following additional equipment w i l l  be required for Phase 

11 of the contract. 

Radiobiolqy Laboratory 

Detection equipment f o r  auxi l iary scaler 
1. E/A Model 810 BL Sc in t i l l a t i on  Detector $ 1055. 
2. B/A Model 821 B flow Counter and Sample Holder 230. 
3.  B/A Model 800 D Low Background Shield 2'15. 

Survey meter 
B/A Model 414 Log Survey Meter (0-3000 m r  hr'l) 400. 

Film Badge Service 75.  

Metering Pumps 450. 

Chemistry Laboratcry 

Glassware and Expendible Chemicals and Equipment 900. 
Sedimentation Analyses Equipment 600. 

Wet - Laboratory 

Sargent (S-84895) Refrigerated Water Sath 1500. 

Thermographs 475. 

Circulation and Meterirg PG~IFS 450. 
Plexiglass for Fabrication of Experlrental Troughs 500, 



C. 

BUDGET 

Salaries 

Co-investigators (k time each) 
Biologist '$A'' ( 2 )  11280. 

$9450. (l 

$ 20,730 

Equipnent, Materials, and Fac i l i t i e s  

Radiobiology Laboratory Equipment $ 2485 

Wet -Laboratory Equipment 2925(1 
B o a t  Time (10 days a t  $300./day) 
Laboratory F a c i l i t i e s  

Chemistry Laboratory Equipment 1500 

3000 

2400(l 
2 off ices  @ SO./month 1200(1 
2 Laboratories @ $100, /month 

$ 13,510 

( I  Expenses borne by Virginia Fisheries Laboratory - $ 16,050 
A m o u n t  charged t o  contract  18,190 

1,810 Administrative Expenses (10% of above) 

Total Project Cost - $ 36,050 

Amount Requosted from U.S.A.E.C. - $20,000. 

&$ /A&& 
&!zer s. iaven, Co-investigator 
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1. ' Cha frmrn 

REQUEST FOR CONTRACT ACTION (submit in dupllcau) 

Res. 130~. 3iv.  
Contract Board. From: 

L 

a Modification of Contract 
Negotiation of Contract 
Virginia Fisker ies  Laboratory 
3loucester Point, V i r g i n i a  
0 Review and approval of Contract, Sub- 

contract or Purchase a d u .  

(Explain) Research 

Source of Fundi 

Approved OR0 Financial Plan. _I__ Quarter, Fiscal Year 19, 
Project No. 
Fundi to be Obligated: 

or, Activity NO. 66 04 0 X 01 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Concurrence in Funding Statement: (signed) 

Chief, Budget Branch - 
5. Project or Activity KO be Covered by Conaact Action: 

Location of Work 
Estimated Cost of Work to be Covued by KI& Contract Action S 
Schedule: Date Work fo Start 
Description of Project or Activity: 

Consauction Directive No. 
I 

Estimated Completion Date 

(If more space is required use separate sheets and attach hueto:) 



MENT OlVlSlON 

(If m a e  space is required use s e p a t e  heeu md am& heretot) 

9. Description of otbu changes to be covued by Wifiatim: 

?!sw copt rac t  t o  srovi2e for t h e  perfor..;ance of research t o  be complet& not 
l a t e r  tyan D s c a b e r  31, 1961, x i t h  AEC funds i n  t h e  a.-.omt of $20,0CO. -.-. L. 3rdmer and 3. S. %veri 2s CoSenior  Inves t iga tc rs .  
f o r  conpliance Ir;ith 2 n u a l  Ghapter AX-7510. 

3 e s i p  - -  I x l u d e  z r m i s i o r s  
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Form .UC-481 (Contract h t h o r i z a t i o n )  from C. L. Dunhm t o  S. ‘2. 5 q i r i e  
dated October 5,  19& 

(If mae r p ~ c t  ir required uae separate heeo md am& hererod 

11. COnaacb, Subcoaarco. a Purchase Ordut Submitted for Review md Approvd: (FunrLh brief dcrcrtp- 
tion of acdon in this space md rtuch pertinent documents) 

“one 
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12. Dispucut 
A ~ t a c h  a statement summarizing the dispute togetha with put inat  documents and Back+ 
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TITLE I 

This T I T L E  I descr ibes  t h e  research  program and cost  estimates agreed 
Epon between the Commission and t h e  Contractor. 

1. PROGRAM 

a. Scope and Plan of Approach: 

The Contractor will i n v e s t i g a t e  t h e  ro l e  of t h e  oys te r  (Crassostrea 
v i r  i n i ca )  i n  removing inorganic  suspensoids f r o m  marine waters. 
&dies and l a b o r a t o q  s tud ie s ,  u t i l i z i n g  radioisotopes,  w i l l  
be made on t h e  f e c a l  depcs i t i on  of t h i s  organism observing (1) the  
inf luences of temperature, s a l i n i t y ,  and t u r b i d i t y  upon the  s i z e  
range, type, and quan t i ty  of material removed from marine waters 
and (2) the  s t ab i l i t y  of I tb io4epos i t ionsf t  with spec ia l  emphasis 
on t h e  leaching r a t e  of radionucl ides  from these  depositions. 

2. BUDGEI 

a. Outline of Cost Estimates; 

(1)  S a l a r i e s  and Vages: 
Dr, Y. L. Brehmer and Yr. D. S. Haven 

( 3  ti= each) 
Bio logis t  
Research Ass i s t an t s  

$16,620.00 

( 2 )  Equipment, Supplies,  and Materials:  13 , L79 00 

(3; Maintenance and Operating Costs: 3 600.00 

(&) Research Boat Expenses (20 c ru ises  e3OO)s 6,000 . 00 
( 5 )  I n d h e c t  Costs (10% of d i r e c t  cos t s  charged t o  

Commission - $18,182) t 1,818.00 

b. Items of property t o  be procured o r  manufactured by t h e  Contractor,  
or t o  be furnished by t h e  Government, t i t l e  t o  which will v e s t  or 
runain i n  the  Government ( see  Ar t i c l e  V): None 
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Fecal Deporition by Filter-feeding Marine Organirmr 
ar  a Psocesr in Concentrating Surpended Radioactive 

Waetsr into Bottom Deporitr 

Dexter S. Haven, Mollurcan Phyriology Unit, and 
Morrir  L. Brehmer, Baric Ecology-Pollution Research Section 

Virginia Fi 8 he ria r L ab0 rat o t y 

Summarv 

The porribility of coastal and eetuartne contamination by 

radionuclider waa ernphrrised by recent rhip collirionr within Chera- 

peake Bay, Other avenue8 ob contaminadon are also of concern. A8 

a rerult, it ir important that w e  underrtmd completely the procereea 

affecting the fate of r ad ioaavo  particle8 gaining entrance into the 

marine ryetern. A thorough rearch of the available literature indicater 

the paucity ob data regarding the role of biological organirmr in 

removing ionic and particulate firrion product8 from ourpenelon. 

Preliminary invertigationr with oysters indicate that eoormour quaa- 

titier of organic and inorganic material are removed from rurpenrion 

and deposited on the bottom in a compacted asmi-rtrble form. The 

- 

prerent project ir designed to rtudy thir procerr of %io-deporidon. 

Both field rad laboratory studier are planned to hoartigate 

the role of the oyster (Crasrortrea virgiaica) in removing inorganic 

eurpenroidr from marine waters. The influence of temperature, 

ealinity, and turbidity upon the rise range, type, and quantity ob 



material removed wil l  be conridered. f i b 0 8  experimentr have been 

designed which w i l l  yield information concerning the rtability of 

llbio-deporitiono" wi th  rpecial empharir on the leaching rate of radio- 

nuclide 8. 

This rtudy tr derigned as a three-year project involving two 

half-time co-invertigatorr, one full-time junior biologiot, and two 

graduate at  udent 8 .  

W e  feel the idormation to be gained from the proposed project 

ir orpecially pertinent in thiB "nuclear age" with  the increaeed uoe d 

nuclear reactor. in rea-going V88rdr and land-based inrtallationr. 

f nt r oduc tion 

Chesapeake Bay rank8 among the mort productive ertuarier 

in the world, Puring 1958 a total of 437 million pound8 of oyrters, 

crabs, menhaden, croakerr, ohad and other productr were taken from 

Virginia waterr w i t h  a value of bbout 25 million dollar.. Of thio 

total, oyrters ranked first, w i t h  a value of 14 million dollarr. Total 

production in the Maryland rection of the Bay totaled 66 million p o ~ &  

with a value of 12 million dollar& Many other human activitieo ouch 

a8 rhipping, cornmuaitier, agriculture and indurtry caster on th io  

heavily populated and rapidly growin8 area. 

During recent yearr rapid advmcsr in nuclear energy have 

increaeed the probability of accidental contamination of there waterr 

by reveral router: (1) In peace time from fallout or during war  from 
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the use of atomic o r  thermonuclear weapons. (2) The accidental 

discharge of wastes by industrial or  research groupr using radio- 

isotopes for  scientific investigations. (3) From the normal operational 

wastee associated w i t h  the construction o r  operation of nuclear reactors 

o r  high-level wastee released by accident from these reactors. 

Of the three, contamination from nuclear reactor6 appears 

to  offer the greatest potential danger to the Bay in the absence of w a r  

conditions. This assumption is based on the increased number of 

nuclear-powered vesoels operating in coastal waters and the extreme 

likelihood that before w r y  long nuclear power reactors w i l l  be located 

on the Bay o r  its tributaries. The chancaa of accidaota inwtrhg &ere 

reactors are  remote, but a possible sinking o r  collieion of vessels o r  

accidental releares from power plants would increase the danger of 

contamination and such happenings are not unknown, Then too, normal 

operation of facilities of thi6 type usually involve contamination of the 

environment to a certain extent. 

In the event of a nuclear accident it becomes imperative to 

understand the procerses which will  disperse or concentrate radio- 

active materiala, as a l l  reafood from contaminated areas would prob- 

ably be unf i t  fo r  human consumption. 

The diapereion of these radionuclides in coacentratioar 

exceeding the maximum permissable concentrations i o  effected by 

tidal action and by the volume of inflowing fresh waterr. The results 
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of a recent government inveatigation in the Hampton Roads a rea  

indicate that if dirperiion and dilution do not reduce the concentration 

to the maximum permissible level during the first few hours, then 

many tidal cycles wi l l  be required to reduce the concentration appre- 

ciably. During thir period a combination of phyrical and chemical 

forces w i l l  produce abiotic redimentation. The procerres reeponrib1e 

have been described in the literature (Butbank, Lauderdale, and 

Eliarren, 1955; Carritt and Harley, 1957; and otherr). Snorganic 

material removed from surpenrion by there forcer i o  loosely incor- 

porated into the hydro801 layer and is earily returned to ourpeasion 

by wave action o r  currentr. Many of these physical and chemical 

factors which influence distribution have been partially rtudied, and 

some conception of the expected dietribution by there procesrer is 

poa eible. 

1 

In contrast, a rearch of the literature indicate8 a paucity of 

of rerearch regarding the role of marine organirrno in the rtabilisatioo 

of ruspended radionuclides. Many of the nuclides in the water maer 

will be ingested and arrimilated as food o r  abrorbed o r  adsorbed by 

living plants and snimals, Coneequently, the final dietribution of 

radioactive matter may not depend rolely on physical and chemical 

conditionr, but may be profoundly modified by the activity of living 

organirmr. 

A review of al l  factors which cwae  depoeition is beyond the 

rcope of thir di~cureion, However, one important biological aspect 

8 1 ‘D 1 - k+i 
i 4 L . L  - 1  . u  



of the problem har received very little rtudy and m a y  be a major 

factor in  initiating depodtion of ruspsnded radioactive materiala 

in bottom daposite. This procesr involver the deposition of fecal 

material8 on the bottom by filter-feeding marine invertebrates. 

h n e r a l  Review of Deposition of Fecal Materiale by 

F ilter-f eeding Anim ale 

Many marine invertebrate8 living on the bottom o r  in the 

upper layeta a6 plankton, filter large qsantitiee of water to obtain food. 

During feeding, undigeeted material i8 voided in the form of fecal 

pellet8 o r  rtringr. Fecal matter variea in  density, but evidence in&- 

cater that in shallow coastal water it rettles to the bottom. 

Data from the literature indicate that fecal material has a 

high degree of rtability. The volume of water filtered b y  a natural 

population ir  enormous. Therefore, it  may be assumed that the quan- 

tity of radionuclides removed from suspension by biological action may 

exceed that deporited by a combination ob physical-chemical forces, 

The "biodeporition" would also have a %her degree of stability due to 

redigestion ad 1 compaction by additional bottom-dwelling organirmr. 

Varioua author8 (Moore, 1931, 1931a; Edge, 1934; tooranoff 

and Engle, 1947; Yonge, 1949; Moore and Kruse, 19%; and Lund, 1957 

1957a) have commented on fecal materiala of marine organiemr. 

. 
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There wthorr show that oyrtere, craba, scUop8, copepods, barnacler, 

tunicates, and other invettebrater void fecal material in compacted 

pellet8 or etringr of characteristic shape varying in length from lese 

than a millimeter to over eight millimeterr. 

P8eudofeces may alro be formed by lamellibrancho, as obaer- 

ved by Fox, Svardtup and Gunningham (1937). Yonge (¶949), Looeanoff 

and Engle (1947). Ballentine and Morton (1966), and Lund (1957). 

Pseudofeceo consirt of auspended plankton materiala rejected by the 

molluek*r food-sorting mechanism. Unlike feces, ruch matter does not 

parr  through the animal'a intestinal tract and ir only loorely aggregated 

into clump8 and atrings by mucua. Obrarvation showr that preudofeCe8 

from Craseoetrea virginica settle to the bottom after being ejected f rom 

the &dl aa do the feces. 

Occurrence of Fecal Deposita in Marine Sediments 

Moore (1933) and Moore and Kruse (1956) commented OQ the 

prarrence of rod-rhaped and ovoid pellet8 which are found in many 

oceanic regions of the world in depth8 ranging up to 4,000 metero, On 

occaeionr "pellets" were extremely abundant, and the abthora eugeeet 

they were truly fecal in otigin. However, they weretunath to aesociate 

pellet8 w i t h  definite organismi, 

More preciee information exiats on fecal matter deposited by 

animal8 living in coaetal area. Moore (1931a, 1933) atates that in the 

Clyde Sea area, fecal pellets from Calanua and euphausids are deposited 



at a rate approaching 33.4 mg, per rquare cm, per week during the 

spring. He also rtater that in extreme casee the whole mud can 

conriat of pellets with no admixture of fine materials, and that it ir  

normal for .  pellets to f o r m  40 per cent of the total sample, However, 

in regard to this lazrt statement he implied that moat pellets originated 

secondarily from organiams ouch a6 maldanid wormr ingerting bottom 

"mud. '* 

Fox, Sverdrup and Cunningham (1937) cite Dumas wbo rays 

that one thousand Cardium rp. individuals may produce fecal matter 

to a depth of 0.45 meters per rquare meter  pet pear, or 1,250,000 

cubic meters of mud per year in 250 hectares. 

Fecal Deposita Produced by Oysters 

A review of the literature indicate8 that oysterr may depoeit 

large amounts of fecal matter, Ito and Imai (1955) rtate that in 

Japanere watera a single raft of oysterr, occupying 60 rquare meters, 

wi l l  depoeit 0,6  to  1.0 ton of fecal material (dry weight) every year, 

This is equivalent to six o r  tea tons per year wet weight. 

Luud (1957) working at Aransar Pass in  the Gulf ob Mexico 

in 1947 deviaed a quantative method for  meaauriag qnantitier of waarter 

voided by the oyrter, Craf~sostrea virginiaa. Utilisiag aquaria and 

opecially derigaed troughs, he was able to collect dl fecer and pseudo- 

feces produced by groups of oysterr for varying periodr of time, He 

estimated that if a single layer of oysters w a r  crowded 10 a8 to cover 
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all the a rea  in one acre, then the volume of t toyiter dit" dopoeitsd 

would equal 35.9 cubic yardr in eleven days. The equivalent dry 

weight of thio quantity wae calculated 86 8.36 tone in the same eleven- 

day period. 

Research on quantities of fecal material  deporited by 9yrterr 

began at the Virginia Fieherice Laboratory in the rummer of 1959 and 

utilized techniques developed by Lund (1957). 

During a seven-week period in September and October 1959, 

twenty-four oyetere produced an average of 91 gramr dry weight of 

feces and peeudofecer each week, or  3.8 gramr per week per gyeter, 

Total quantities of fecal matter prodused by oyrtarr growing 

under natural conditions a re  best approximated by calculating the 

denrity of oysters in commercial plantiaga, In Chesapeake Bay, 

commercial growers often harvest 1,000 buehelr of market oyrtsrr 

per acre. Calculation8 utilizing data previouely presented ahow that an 

acre of oysters would produce about 2,500 poundr dry weight of feces 

and pseudofece8 each week. The maximum value would be 5,500 

pounds per acre per week. 

Rater at which fecal matter may accumulate on natural  oyster 

bede i e  probably less than the calculated amounta, but the problem har 

never been atudied. 

A eerier of teste made in Texas (Lund, 1957) rhowed that 

dried oyster feces contain about.73 per cent inorganic matter while 



similar teats at the Virginia Fieherier Laboratory indicated that 

inorganic content af feces a d  preudofeces may range up to 80 

per cent. The low organic content of the deposition ir  aignificant 

because, even if all organic matter were decompo8ed by bacterial 

action, there would still remain a large quantity of mineral matter 

unaffected by the process. 

The o y s t e r  i r  only one of the many Pelycypoda in  the Chera- 

peake Bay areas, and ir outnumbered in many placer by Venue - 
mercenaria, &a aranaria, and approximately 43 other rpecies, 

Each of these organiamr wi l l  add itr fecal load t o  the bottom and total 

quantitier wi l l  certainly exceed that deporited by the oyrter. Added 

to thfa total wi l l  be fecal material6 from tunicator, barnacle8 and 

copepod8, which are present in tremendous numbers, Data are lacking 

on quantity of fecal wastee voided by these animals, and we may only 

surmise that the total quantity ir large, 

Type and Sire of Particle8 Removed from Suspension by Oysterr 

The quantity af fecal material depooited by oysters leads to 

a conaideration of the original rrtate of thore particle8 in the water 

mass, and the factors which regulate their rate of removal. 

Studies reviewed by Korringa (1949) and Lund (1957) rhowed 

that oysters may remove a wide variety of organirms from ruapeneion 

including yeast cell6, chlorophst8, diatoms, bacteria, and prototoa 

as w e l l  aa noa-living materiala ruch ae detritur, soluble atarch, 
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milk, carbon black, and kaolin. These particles f om attained from 

the water with a mucoua net which cover the g i l l  ostia (MacGinitie, 

1941; MacGinitie and MacGinitie, 1949). Particles trapped in the 

mucus a re  tranrported to the oyster's papa ,  where rorting may occur 

during which certain particles are ingeeted while otherr are rejected 

as pseudofecer. Ingestion, however, doer Bot alwayr imply digestion, 

for frequently the feces w i l l  contain quantitier of living organirmr ia 

addition to inorganic matter (Yonge, 1926; Loosanoff and Engle, 1947; 

Korringa, 1949; and otherr). Pseudofeces w i l l  alro vary in composition 

and may condat  of living cellr of variour types and quantities o r  

organic and inorganic detritus loorely aggregated by mucus. 

Farticlor removed from euspension by oyrterr range in a i m  

u p  to  large sand grains, while minimum rise  is about two micra 

and perhapr rmaller (Jbrgensen and Goldberg, 1953; Korringa, 1949). 

Rater at which particlea are removed from euepeneion vary 

with ecological conditions. Turbidity, water temperature, cell con- 

centration or type, presence or abeence. of a mucous net and many 

other factorr influence filtration rater (Loosanoff and Tommers, 1948; 

Korringa, 1952; Jbrgensen and Goldberg, 1953; Lund, 1957; Looranoff , 

1958). 

Previour work on particle filtration ir extensive, but the 

worker8 have omitted one interesting aspect of the problem pertinent 

to fecal deposition. They have not differentiated quantitatively between 
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particler removed ar facer and thoro removed as preudofecer. Thio 

i o  an important dirtinction becaure the dt imate  dispooition of the two 

substance8 in bottom deposits may be completely different. Particler 

ingerted and voided as feces a re  compacted, have bean acted on by 

encyme8, and may be greatly altered from their original comporition, 

Yonge (1926, 1935). Converrely, preudofecer are rimply rejected 

materialr loosely conrolidatad into rtringr o r  clump8 by mucur. 

Stability of Fecal Waster in Bottom Depositr 

In conridering stabilization of radioactive materialr by the 

procesr of fecal deporition, it i o  recognised that deporitr wi l l  initially 

contain many nuclides which were originally ruspendad in the water 

marr. However, the permanence of these fecal deporits and their 

associated inorganic ion8 has never been determined. 

Obrervations by Lund (1957) ouggert that: "The self-silt 

deporit by the oyrter i o  flocculated o r  somewhat coherent and rerirts 

dirplacement by flow traction much more than the ru t  compound8 pre- 

cipited by gravity; therefore, the cleaning& an oyrter bed by traction 

would demand a farter flow of water than that required for movement 

of the oame particle by gravity. Furthermore, even if the oyrter had 

is cleaned by tidal currents or  wind action, the material of the relf- 

silt deposit doer not readily return (deflocculata) to i tr  original finely 

divided rtate.. . 'I 
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Many bottom-living invertebrater ruch as species of 

echinoderms, annelidr, crurtaceanr, and mollurkr are of biological 

importance in restricting further transport of bottom materiale, 

Many of these mud-dwelling organirmr ingest bottom muds and fonn 

f i rm pellet8 which may lart for a hundred yearr and probably much 

longer (Moore, 1931), 

Bacterial decomporitioa or chemical action wi l l  releare 

inorganic ions and araociated radioactive nuclide8 from fecal deposits 

and many w i l l  be returned to the water marr,  However, rater of 

rolution o r  leaching from depoei8a a re  matterr of rpeculation and murt 

be determined. 
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2ropored Rerearch f o r  a Three-year 3eriod 

I, 3roduction of fecal materialr of oyrterr and other organirmr w i l l  

be mearured quantitatively. Reprerentative organirmr wi l l  be held 

in trough8 derigned to retain face8 and preudofecer. r'ecal produc- 

tion wi l l  be mearured under environmental condition8 encountered 

at Gloucerter Point, Virginia. The following pointr w i l l  be rtudied: 

*A. Influence of temperature, ralinity, and turbidity 
on rater of fecal deporftion by the oyrter. 

*B, Sire range, type, sad quantity of particle8 removed 
from rurpenrton ar fecer and preudofecer, in rela- 
tion to tho80 originally prerent in the water mars. 

C. Fecal deporition by other marine invertebratea. 

11, Tho recond phare of the rtudy wi l l  invertigate the ultimate dir- 

porition of fecer and p8eudofecer deporited os the bottom. 

A. Permanence of fecal deposits w i l l  be rtudied in 
aquaria and in large oddoor tanks, 3yeterr w i l l  
be allowed to build up fecal deposit8 to a depth 
of reveral inchsr, and then be removed, The 
rubrequent phyricrl and chemical changer in there 
deporitr w i l l  be followed. 

*B. Deposit8 arrociated w i t h  natural oyrter bed8 w i l l  
be invertigated. Rate of deporidon of mate r id r  on 
the bottom wi l l  be related to variour environmental 
conditionr ouch ar current velocity, ralinity, etc. 

'will be done during firrt year of rtudy. 
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There natural  bottom deporitr wi l l  be examined 
fo r  a r t i c l e  rite, rnicrorcopic appearance and 
chemical corn po r it ion, 

III, The third phare of the rtudy wil l  be conducted in the Laboratory and 

wil l  utilizie radiobiological techniquer. Experiment8 w i l l  be bared 

on data obtained in I and If, 

*A. Radioactive plankton, clay and rilt rurponsionr 
with adsorbed radioactive ionr and particlor, wi l l  
be fed to  oyrterr in rtmdiag water aquaria. Rater 
at which there rubrtancer are removed from rur- 
pearion w i l l  be determined. 

B, Fecal deporits obtained during thio phare w i l l  be 
held in rtanding water aquaria to determine how 
permanently radioactive imr are arrociated with 
fecal daporittr. Rater of rolution or leaching of 
the variour components w i l l  be followed oring 
rtandard rsdiobiological array mathode, 

C. A rpectal phare of thio study wi l l  inverdgate the 
porrible "rtripping'* of radioactive ionr adaorbed 
on particles in the oyrter'r gartro-intertinal tract. 

It ir proposed that dl pharer of the problem w i l l  be the joint 

effort of Mr. Haven and Dr ,  Brehrner, Mr, Haven will be concerned 

w i t h  problemr in oyrtsr phyriology while Dr,  Brehmer w i l l  rupervire 

radiobiological and chemical w o r t ,  

*wil l  be done during f i r r t  year of rtudy, 
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Scientific Personnel 

Dexter S. Haven, M. S. , Arrociate Biologirt, Oyrter Phyriologist (half-time) 

Scientific expo rience: 

Employed at Virginia Firherier Laboratory from I949 

to present. From 1949 through 1954 did rerearch on croaker 

and juvenile fish in Chesapeake Bay. From 1954 to present 

hae been primarily concerned with oyrter ecology. 

Public ationr : 

1. Haven, D, 1951. A quick drying iak for  labelling 
cellulose acetate rlidee, Copeia, 1951 - (3): 252. 

2, Haven, D, and J. I). Andrewe, 1957, Survival and 
growth of Venue - mercenaria, Venus - campechienrir, 
and their hybridr in ruspnded trays and on natural 
bottoms. Proc. Natl. Shellfirh, ASIOC. - 47( 1956): 
43-49, 

3. Haven, D, 1957. Distribution, growth, and avail- 
ability of juvenile croaker, Micropogon undulatur, 
in Virginia. Ecology - 38( 1): 88-97. 

4, Haven, Do 1959. Effects of pea c r a b ,  F%motherer 
ostreum, on oysterr, Crarsoetrea virginica.Proc, 
Nafi Shellfish, Asroc. - 49: 79-86, 

5. Andrewr, f. Do and D, S, Haven. 1959. Frerh-water 
kill of oyrterr (Crassortrea vfrginica) in James Rivers 
Virginia 1958. Proc. Natl, 'Shdfieh,  Arroc. - 49:--49, 

6. HavenD D. 1959. Migration of the croaker,Micropogon 
undulatw. Copeia - 1959 (I): 25-30, 
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Morrir L. Brehmer, Ph, D, , Arrociate Biologirt, Ecologirt (half-time) 

Scientific expe rience : 

Technical P.ide--Illfnoir Natural Hirtory Survey  (1951) 

Fisheris8 Biologirt- -Illinois Department of Conrervation 
( 195 1 - 1S55) 

Technical Aide--1nrtituts of ?aper Chemirtry (1955) 

Graduate Fellow- -Michigan Inrtitute for Fisheries 
Rerearch (1955-1958) 

A 8 a ociate Biologi rt- -Vir ginia Fi rhe r is 8 Labo r at0 r y 
(1959 - 1 

Publications : 

Graenda, A. R. and M. L. Brehmer. A quantitative 
method for the collectiou and mearuternent of 
periphyton. Limn, and Oceanogr. (in ?rear), 

Other Psrronnel: (full working time) 

2. Graduate Asriotant8 (2) 
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MATERIALS, EQUX?MENT, AM)  FACZLSTIES 

The propored rtudy of the bpoeition of inorganic rurpenroidr 

by oyrterr  wi l l  require factlitha and inrtrumentation for complete 

phyrical, chemlcal, and radiological andyrer.  

The following equipment and facilitier are available at the 

Virginia F i rherie r Labor ator y: 

1, Chemirtry laboratory wi th  the following equipment; 

Drying oven 

IOett-Summerron cdot imeter  
Beckman DU 3pectrophotometer with flame attachment 
Micro and Macro Kjeldahl digertion.and dirtfflation Unit8 
Sartoriur mingle pan analytical balance 
Chrirtian Backer double pan an'alytical balance 
Fume hood 
Hot plate 
Beckman "Model G" pH meter 
Constant temperature culture cabinet 
Vacuum pump 
Gldrrware and chemicalr 

M a  0 f U r n 8 C e  

2, Room derignated for  radiobiology but not equipped 
E quipment needed: (Pricer quoted from Nuclear-Chicago Catdog) 

I-Model 186 Imperial Scaler wi th  variable low 
input renritivity to one millivolt f o r  doing 
alpha ad proportional counting $1,300 

1- Model DSS-5 Scintillation Detector, Tiell 
Counter with rodium iodide c r y r t d  f o r  
efficient mearuremont of low level gamma 
emitting r ample I 1,067 

1-Model 1810 gamma-ray rpsctrometer for 
reducing background and rcattsr radiation 
for low level counting 857 
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l-Model RS60, Cobalt-60, liquid reference aource $ 25 

100-Model TT-1 plartic test tuber f o r  w e l l  counter 8 

l-Model D-47 g u  f low counter, A renritive, highly 
efficient, window or  windowler8 detector for 
geiger o r  proportional counting 426 

1-Model VK-3 gar prtrrure regulator 42 

1-Model PlOO TR gar and cylinder for proportional 
counting 83 

l-Model RT-3 Radium D plum E 8dfd  reference 
rource (calibrated) for  alpha and beta radiation 46 

1-Model MS sample changer 300 

3-3037B lead shield for Model M5 rample changer 145 

1-Model D47-P preamplifier, Wood in proportional 
counting for  better plateau charactsrirticr 140 

1-Modal T-5 Automatic precirion timer, To be ured 
when the preset time is derired over preset count 448 

1-Continuous Laboratory Monitoring Syrtem - con- 
r i r t r  of: Model 1619A Labitroa complete wi th  
Model Rl1 probe and Model 0 - 3 4  AC operated 
ratemeter for au ra l  and visual  background 
monitoring o r  f o r  "friskingtt body and clothing 400 

l-Model 26 12? portable alpha-betsr-gamma rurvey 
meter f o r  measuring rurface contamination 297 

3-Film badger monthly to  provide a written record 
of perronal exporure 2 b 5 5 r  

shipment 30 
per year 

6 
2 
2 

l-Model N-2 radiation warning tape (containerr) 
l-Model NS-A radiation warning rignr(door, room) 
I-Model N5-B radiation warning rtickera(rtorage area) 

$S, 664 



, ll1111. II 11.1 

-21- 

Laboratory r'urniture 

1-Airflow fume hood - 6 feet wide 

1-Muffle furnace 

1-Drying oven 

1-Hot plate 

1-Sink Unit 

$1,490 

295 

170 

95 

365 

$2,415 

Chemical8 and G l s e r w e r e  

Chemical8 and Glaarware for  Radiobiology 
Lab0 rator y $1,000 

3. Field Equipment available at Virginia Fisherier Laboratory 

Fifty-five foot Oceanic Reessrch Vesrel l'Pathfinderfl 
Boat8 and motor8 
Aquaria and rea-water ryrtsm 
Outdoor rea tanks 
C u r  rent meter 

Additional Yield Equipment requiredt 

1-SCUBA mask type relf-contained underwater 
breathing appar atum with acccs rories $ 500 

l-''Standby'l rea water pump w i t h  motor 500 

l -core  rampler for collecting bo- deposit8 IO0 

1-Benthos rampler f o r  collecting bottom redimcnt6 150 

1-ret standard rieve6 f o r  rcrcaning bottom deposits 150 

$1,400 
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4, Additional laboratory equipment mquired: 

1-Rerearch microrcope for identification of 
organic conrtituenta of facer and preudofecer 
and for particle e i se  determination $1,500 
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BUDGET 

First Year 

Sslarie I 
Co-invrrtigatore (half-time 

Biologirt "A" 
Graduate Students (two) 

each) 

Zqdpment, Materials, and Facilities 
Iiotope detection and mearure- 
ment equipment , Health Phyrics 
equipment 
Laboratory Furniture 
Chemical8 and Glassware 
Field Equipment 
Optical Equipment 
tfPathfinderll expenses (20 cruiser 

@ $300) 
Laboratory Focilitier (2 officer 

8 $50/month) (2 laboratorier 
@ $IOO/month) 

Contingencies 

Indirect costs (10% of amount 
requested from U. S. Atomic 
Energy Comrnirsion) 

$6 8 900' 
4,920 
4,800 $16,620 

'Expenrre borne by Virginia Fisheries Laboratory 
20ne-half expense borne by Virginia Firhericr Laboratory 
3Two-thirds expense borne by Virginia Firherier Laboratory 

summary 

Costs borne by Virginia Firheric8 Laboratory $15,500 

Amount requested from U. S. Atomic Energy Commisrion 26,618 

$42, 118 



Second Year 

Salarier 
Co-investigators (half -time 

Biologist ItA" 
Graduate Students (two) 

each) 

Equipment, Materials , and Facilitier 
Chemical8 and Glarsware 
tfPathfindertt expense (20 cruires 

Laboratory Facilities (2  office8 
@ $300) 

@ $50/month) (2  laboratories 
8 $loO/month) 

Contingencies 

$7,050' 
5,160 
4,800 $17,010 

1,000 

6 ,  0003 

3,6001 
500 11,100 

Indirect costa (1001: of amount requested 
from U. S. Atomic Energy Commission) 1,346 $29,456 

'Expenre8 borne by Virginia Firherke Laboratory 
Two-thirds expense borne by Virginia Firheriel Laboratory 

S-rY 

Costs borne by Virginia Fisheries Laboratory 

Amount requested from U. S. Atomic Energy Commission 

$14,550 

14,806 

$29,456 



Third Year 

Salarier 
Co -investigator e (half - time 

Biologirt "A" 
Graduate Students (two) 

each) 

Equipment, Materiala a and Facilititr 
Ghemicale and Glarswarr 
ttPathfinder" expense (20 cruiser 

@ $300) 
Laboratory Facilities (2 officer 

@ $5O/month) (2 laboratoris8 
Q $lOO/month) 

Contingencie s 

$7, ZOO' 
5,280 
4,800 

1 8  000 

6, 0003 

3,600' 
500 

Indirect coats (107c of amount requested 
from U. S. Atomic Energy Commirrtoa) 

$17,280 

11,100 

1,358 $29,738 

lExps~e borne by Virginia Firherier Laboratory 
3Two-thirds expenre borne by Virginia Fisheries Laboratory 

Cortr borne by Virginia Firherier hbor8tory $14,800 

Amount requested from U. S. Atomic Energy Comtnisrion 14,938 

$29,738 
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Summary of the Bu-et 

Amount borne by Amount requsrted 
v. F. Lo from A. E, C. 

mRST YZAR $15,500 $26,518 

SECOND YEAR 14,650 14,806 

THIRC YEAR 14, 800 14,938 

1 1  

Total 

$ 42,118 

29,455 

29,738 

BUDGET TOTALS $44,950 $56,362 $101,312 



Signed 
Dexter S, Haven, Airociate Biologirt 

W i l l i a m  J, H#gii, Jr, Uaboratory D h c t o r  
and Chatrmd, Department of M8rine Science 


