ChemRisk Document No. 2110

v

N 7
(& A oT %250 s e

OBJECTIVES OF CLINCH RIVER STUDY

The purpose of the study of the Clinch River below Qak Ridge Nationsal
Laboratory is to obtain fundamental information on the physical, chemical,
and biological .dynamics of 'a flowing, fresh water -ecosystem which is receiv-
ing large volumes of low-level radicactive wastes. Information from a broadly
conceived fundemental and .epplied program will have important implications

for two major world-wide problems resulting from large-scale environmental
contamination, These are:

1. What is the over-all diluent capacity of fresh water environments

for 'an increasing continucus input of large volumes of low-level radioactive
wastes?

2, TVhat is the long-term indirect impact of radiocactive contamination
of such environments?

Objectives

.This program has four general objectives, namely:

l. to determine the fate of radiocactive materials currently being dis-
charged to the river,

2, t6 determine and understand the mechanisms of dispersion of radio-
nuclides released to the river,

3. to evaluate the direct and indirect health and hagzard aspects of the
current disposal practices in the river,

k, +to evaluate the over-all usefulness of this and similar rivers for
radioactive waste disposal purposes.
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ENVIRONMENTAL SAMPLING
OAK _RIDGE GASEQUS DIFFUSION PLANT
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News Release -3- . April 18, 1960

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOUS DIFFUSION PLANT

Period 1959

Concentration (uc/g x 10_8)

Type of No. of Plant Experience Max. Permissible
Location of Point Analysis Made Samples Low High Av. (MPC)
Stream Bottom (Mud)
Poplar Creek Uranium Con-
centration
Upstream Y 400 6,900 3,200 None
Specified
Downstream " b 1,300 4,500 2,500
Clinch River
Downstream " b 300 1,300 T00
Poplar Creek Totel Beta
Activity
Upstream i 7,200 28,600 18,000 None
Specified
Downstream " b 12,900 21,200 18,500
Clinch River
Downstream " L 15,800 79,200 45,500

Normal Sampling Frequency: Grab sample, once each guarter at each location.
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MINUTES
MEETING ON "PLAN FOR CLINCH RIVER STUDY"
OAK RIDGE NATIONAT. LABORATORY

" Bullding 2001-Conference Room
December 18, 1959 - 9:30 AM

- INTRODUCTION

o B G. S'brlucness, acting as chairman, called the. mee‘bi.ng to order. . He welcomed and

introduced those present (see attendance list, ‘page 13) and outlined the purpose of
the meeting as follows: :

1. Acceptance of plan for proposed Clinch River Study._

2. To determine 'bhe interest of agencies represented in 'bhe study a.nd thelr
possible participation in the work program.

3. To consider need of and. organize a Steering Committee 'to guide and imple-
~  ment the sbudy. program. ,

STATEMENTS BY ATOMIC 'ENERGY COMMISSION REPRESENTATION

W. G. Belter conveyed regrets from J. A. Iieberman of the Environmental and Sanitary
Engineering Section of the AEC in Washington for not being. gble to attend the meeting.
With regard to .the proposed program, he said the Sanitary Engineering group of AEC

/» 1s much concerned -with the effects of waste dis;posal on cur environment and that about

40% of the budget of this group is for environmental studies, of. which 30% is in the

-program &t Oak Ridge. " He sald this. should be a cooperative and joint underteking for

& comprehensive study of the Clinch and Tennessee Rivers, and. that he hoped all agencies
represented in the meeting would ke sble to take part in the estimate of manpower and
financial limitations involved. Thezfate of radioactivity in both the Clinch and
Tennessee Rivers mst be determined in order to guide control measures and fubure re-
leases to the Clinch River. .

The Isboratory.has conducted an extensive monitoring program exemplified in the recent

. report by the Applied Health Physics Section on radiocactivity in the Clinch and Tennessee

Rivers. He sald the proposed study is not a monitoring program but the basic informa-
tion and ddbta from monitoring will sid in determining the capaci'by of .these streams to
assimllate wastes and in improving.control procedures. ;

All groups.here have rela:bively different but complementary interests. For this reason
1t will be desirable to organize a Steering Committee; a small group for guidance of
the program. There should be one technical representative from each agency who will
have the authority to act for his agency in planning the program. He said that it

will be helpful I1f each sgency can decide how it will participate and to.what extent

it will be sble to make its facilities avallable for the study as & preliminary basis
for allocation of work. He sald the AEC in Washington has allocated a certain amount

of funds for work on this project this year and the Public Health Service has personnel
avallable to do planning and field work of this progrem. After the committee is select-
ed perhaps we can have discussion on uniformity of preparation and collection of samples.
This no doubt will be a problem snd will require more definite ideas as to how the pre-

" Iiminary work will be done.
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C. S. Shoup emphasized the mutual nature of the proposed program. He sald the study
should include participation by several agencies through contributions of data they
now have on special aspects of the program and also by active help in obtaining new
data. When agencies or groups participate actively and mseke a definite contribution
they have greater interest and the program is more successful. It is important to
collect information now in files and perhaps prepare an overall report of what we now
know of the Clinch.

As to assignment of personnel, he said that AEC ORO can arrange for people from other
agencies and commlssions 4o work in the Igboratory.

For reporting results of the study he said they had found that it is best to issue
reports through the regular reporting system of ORNL. This has advantage in that the
reports get the TID 4500 distribution to all atomic energy sites and can be purchased
by others who have an interest in the information. The issuance of reports as ORNL
publications does not precliidde the opportunity for a particular agency to publish
details of the work in its special area with spproval as separate releases.

RADIOACTIVITY IN SILT OF THE CLINCH AND TENNESSEE RIVERS

H. H. Abee summarized the area monitoring program of the Health Physics Division and
the data collected concerning releases of radicactivity to the river. He pointed out
that in the Clinch River study we are concerned primarily with contamination by low-
level radioactive waste water and potential seepage from disposal of solid and inter-
mediate liquid waste to the ground. He referred to availsble health physics reports
and described the system of sample collectlon and analyses for control purposes and
showed slides to iltustrate these data. (Discussion followed)

Q. Wallen: What kind of analyses.are made on samples collected at White 0ak
Dam?

A. Abee: Three composites are made:
1. Daily composite on which gross beta and gamma is determined;
2. Weekly composite on which alpha determinstions are made; and,

3. Monthly composites on which radiochemical a.nalyses are made for some
5 or 6 of the most important radionuclides.

Q. Wallen: How do you determine the effect of discharges from White Osk Creek
upon radioactivity in the Clinch River?

A. Abee: It is assumed that discharges from the creek are completely dispersed
in the river water and the calculated concentration is considered in relation
to the MPCy value. This is the concentration for drinking water which will
allow an individual to drink the water for 50 years without any detectable
damage to the person.

Q. Schultz: Is the concentration checked by sampling in the river?

A. Abee: No, it 1s not. Concentrations in the river are so low and analyses so
complica‘bed that control is based on a straight mathemastical calculation using



a dilution factor.
Q. Schultz: Is any allowence made for biological concentration in the river?

A. Abee: No, because our knowledge is not sufficient. We do meke one check
by river sampling at a ferry near the mouth of the Clinch River. By contract
with the ferry operator a daily grab sample is composited to about 20 gallon
in three months and analyzed quarterly to determine the average of the impor-
tant muclides: For example; 1956 through 1958; the average was.about 7.5 x
10T micro-curies per ml at the sampling point.

T. Ji Burnett commented that based on the radiochemical a.naiyses this value is sbout
30% of the MPCy.

H. H. Abee said the river monitoring surveys have been confined primarily to concen~
tration of radiocactive msberials in the suspended matter which settle and form bottom
sediments. Since early 1951 sediment surveys have been made down the Clinch and
Tennessee Rivers to Chattanooge and beyond. Results have been reported by Garner and
Kochtitzky and recently by Cottrell. The surveys include bobtom scamming with "Flounder"
Instrument and also by collecting sediment samples.

Q. Schultz: Do you have alpha and beta counts?
A. fAbee; No. The underwaber inS't_:rume.nt can detect primarily gamms radiation.

In discussion of results of analyses fbee referred to his slides showing data at the

© various cross sections downstream. In response to a number of questions about methods
of analysis and levels of activity found, E. G. Struxness commented that much des-
cription and summaries of this informabtion are contained in the record of the Cons:.~.
gressilonal Hearings held by the Jolnt Committee on Atomic Energy in Washington, January
28 to February 3, 1959.

PROPOSED CLINCH RIVER STUDY PROGRAM

F. L. Parker reviewed the Plan for Clinch River Study, copies of which were distributed
before the meebing began. He sald it is necessary that we determine the exact fate of
radiocactive materisls. The plan represents the Health Physics Division rather than a
single section in the Health Physics Division. Most studies are concerned with meeting
MPC standards for a flowing stream. This mey not be the best approach but we do know
there is contamination by potentially hazardous nuclides. We need to arrive at a more
rational MPC figure. The primary need is to get a budget of radioactive materiel in
the river. To do this we mist take more water and sediment samples, particularly down-
stream, and make alpha as well as beta gamma determinations. We want to correlate
levels in the sediment with distribution in the water.

Q. Wallen: How far down in sediment do you go?
A. Aunerbach:; No sediments have been tzaken.

Parker: Sediment sampling is planned probsbly at depths to 6".

Nelson:; It 1s planned to go downstream and determine the movement of sediment
through the stream to see how suspended matter moves downstream.
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Q. Wallen: What will be used for tracer?

A. Parker: For sediment, a radloactive material, possibly Sc-46. Two tracer
tests were run this past summer. (Discussion of tests followed)

Q. Wallen: Will there be models used?

A. Parker: DNot this year. Models cannot reproduce completely the conditions
in the field. For example, with models we could obtain hydrologic data and
measure dispersion and sediment transport but models would not provide bio-
logical data. (Suggested that Rex Elder of TVA comment from his experiments
with hydrologic models)

Elder: My primary work is in the model field. T have had only two discussions with
Frank sbout models. Cannot do & good Job with models in the situation here. Dollars
in 7 flgure amounts probably would be necessary to simulate the extremely complex flow
pattern in the lower 20 miles of Clinch River. The stream below ORNL could not be 3. .
located in a more complex river situation than this. Tt is at a point where the flows
run into the backwater from Watts Bar Dam. The prediction of flows then becomes
highly complex during summer months because of stratification. Releases come down the
Tennessee River and will be reflected in the movement of water in the Clinch River.

It is complicated by the fact that from 5 to 30 days in a row we may have L, 6, or
7,000 cfs during day time, power plants of TVA may shut down almost completely at
night, then start to pick up at 5 or 6 in the morning, increase to capacity, then drop
off toward evening and back to light load again. With these things going at about 4
plants affecting flow in this -area, it is not uncommon to have negative water slopes
and still have good discharges going downstream.

Q. Wallen: Is there any need to use models to define the water slopes?

A. Elder: No, unless your budget is ample and there is need to elucidate a
particular facet which proves too difficult to work ocut in the field.
(Elder commented that models would be suitsble for working on restricted

facets of the hydrology of the stream, as Parker suggested.)

S. I. Auerbach: The ecological problem in the Clinch River can be epitomized as follows:
1) As ecologists we are imterested in obtaining basic biological knowledge from streams
such as the Clinch River. 2) As Health Fhysicists we are interested in improving the
status of operational monitoring in the Laboratory environs, including the Clinch River.
3) We believe we can contribute informetion necessary to understanding the fate of
radionuclides released to the river.

The basis for programs of ecology and biology in radiological river studies is meager.
Iess than 1/2 dozen atomic energy installations have had good biological sampling pro-
grams of which Hanford and Chalk River are outstanding.

The status of work in biology on the Clinch River has been extremely meager. A survey
was made with the aid of TVA and the Fish and Game Commission of the State of Tennessee.
They collected a total of 700 fish from White Oak Iake and the Clinch River. The
radiocanalyses done at that time was gross beta. Based on Sr comtent found in the White
Oak Creek fish, and using the MPCs at that time, they calculated that of the fish from -
White Ozk Iake a person would have to eat 1k pounds .of fish per day to get the maximm
permissible dose and at river mile 13.3, 36 pounds per day. This survey was done about
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12 years ago. Since that time, MPCs have changed and more activity has been deposited
in the river. The only other study at this Laboratory was done by Professor James
Lackey, which was collection and examination of plankton in the river below White Oak
Creek., Dr. Iackey found the Clinch .River water above White Oak Creek to contain
negligible plankton. .The water from Norris Dam is discharged at ‘the bottom and the
flows to mile 28 or 29 are cool and free running. We add nutrient materials in
addition to radioactive materials which supports :anreased bilological activity below
White Ok Creek outfall.

There is another com;plicating factor-~the proposed Melton Hill Dam., This installation
will be both & hydroelectric and navigation dam. Its construction and subsequent
operation will alter conditions in the river below the dam. We have a number of years
before this dam is in operation. ..

To develop an understanding of the role of the flora and fauna in determining and
affecting the fate of radionuclides in the river we should get started on the proposed
progrem et the earliest possible time. There .are four major steps in our program:

1) Characterization of the biota some distance sbove and below White. Qak Creek outfall;
2) information regarding the blological productivity; 3) informetion on the specific
radionuclides present, and, 4) synthesis of total system relationships as we can put
them together--chemical, physical and bilological. More detalled discussion on the
phases of the ecology program will be given by D. J. Nelson,-

D. J. Nelson: Initial work will be concerned with a chara,cteriza’tion of the environ-
ment from the blological and chemical standpoint. PFPhysical information will become
availsble from the engineering studies. One of the. first. questions concerns the source
of photosynthetically produced organic metter found within the stream. There are two
gources. 1) That which originates within the stream. This primary production will
be estimated by the diurnal oxygen curve method.

Q. Schultz: How often do you propose to sample?
A. DNelson: Once a week and twice a week during sumer time.
Q. Wellen: What hours of the day and what will you measure?

A. DNelson: 24 hours per day or before sunup +111l after sundown. Since we are
going to be on the stream we anticipate meking measurements of other environ-
mental parameters such as POy, 5 chlorophyll, temperature, light intensity, ete.

Q. Wallen: How are measurements made?

A, DNelson: When sufficient data .are accumilated -a multiple regression analysis
will be attempted to. evaluate the effect of each factor and combination of
factors on the.primary production within the stream.

ZPOlL and NO frequently are limiting factors for photosynthesis in aguetic communities.
Since the %a‘boratory' wastes include .large amounts of NO,, one could add ZPOlL as ferti-
lizer to the sbream and determine what effect it has on3photosynthesis. A technique .
such as this might present a method for treatment of large volumes of waste which might
occur as the result of an accident. In streams you find large smounts of organic
matter such as leaves which are derived from the watershed. - It 1s possible that half
of the organic matter at the photosynthetic level in the stream is .derived from the
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watershed. (Discussion) We should determine the quantity of organic metter origina-
ting on the watershed and what its role is in the food chain. In effect we would have
the budget of photosynthetically produced organic matter in the Clinch River. The
allochthonous organic matter is ¥nown to concentrate radionuclides. Whether the
concentration is due to physical sorption or the metabolism of heterotrophic micro-
organisms such as bacteria is not known. Some laboratory experiments are being con-
ducted with sterile and non-sterile mixtures of river water and leaf material to
separate the physical and biological factors which concentrate radionuclides on the
non-living orgsnic matter. There is a great deal of organic matter in the bottom
sediments and radionuclides associated with it may enter the food chain through the
feeding activities of the bottom~dwelling organisms.

Another phase of the Clinch River studies will deal with blogeochemistry and with
particular reference to those elements which are released in the radiocactive effluent
from the laboratory. A recent paper in Limnology and Oceanography by Nicholls, Curl,
and Bowen from Woods Hole and MIT emphasizes that some elements are actively concen-
trated or excluded by different organisms. They concluded that each element will be
found concentrated by some organism in the spectrum of life. The work will include
stable and radiochemistry, the determination of body burdens and eventually uptake
and excretion rates. The studies will be associated with work on the food chain. We
will be able to find the quantity of the various radiomuclides in the biota, which
elements are mobile and which are conserved.

Q. Wallen: What exactly do you plan to do?

A. Nelson: Plan to start on photosynthesis this spring and carry it a full
year and pick up information on the organic matter coming into the stream
and also on chemical nabure.

Chairman Struxness said that the previous discussion of past work on the river and the
Plan for the proposed study leads logically to comments by others as an extra order of
business. He called for a discussion of the hydrologic parameters.

Godfrey stated that these had been pretty well covered. He indicated that the level
of the program almost rules out any extensive model studies.

Elder saild that a statement previously made that there are no drinking water supplies
taken from this reservoir is not entirely correct. During low flows in the river the
cold Clinch River water will flow along the bottom up the Emory River and find its way
into the Harriman water supply inteke and after warming up will flow back along the
surface to the (linch River. '

Parker: The water is monitored at the X-25 plant which has the first.downstream water
supply taken from Clinch River below ORNL.

Jones: The Kingston water supply which is usually from springs maey be affected when
water shortage causes intake from the Tennessee River. The Kingston water intake is
located a short distance upstream from-the mouth of the Clinch and under some condi-
tions there mey be an upstream of Clinch River water to the Kingston intake.

Kochtitzky substantiated the fact that under these conditions of up stream flow of the
Tennessee River, Kingston might use Clinch River water.
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Burnett: A possible concern of the agencies represented here is stream pollution
control and we have provided thet. The amounts released from White Oak Iake bed area
are monitored for protection of the public and .can be controlled temporarily by clos-
ing White Ogk Dam, '

(The TVA representatives emphasized that reservoir operations do affect river conditions
although informetion may not be quantitative.)

Elder: There are figures.on the effect of Melton Hill Dam. Tlie Melton Hill proJject
will affect the releases in this area to some extent. The fluctuations will be larger
and. of shorter duration. ‘

Belter proposed that Parker summarilze what is to be done in the next six months.

Parker recalled meetings two years ago. Summary of work to be done: investigation of
literature, determine the-most important.hydrologic features to be studied, try to
determine whet would be the most effective way of studying hydrologic effects.

Q. Belter: Do you anticipate -compiling this.data? Whet time would be involved?
A. Parker: The program will progress as data is.cbtained.
Friend asked if TVA data . .on mixing were sdequate and what would be expected of the PHS.

Struxmess; As to what ORNL can do for the next six mon'bhé: We are negotiating for a
men to do hydrologic studies-which mekes it difficult for -us to know what we will do
on hydrologic aspects, except tle together what we have in ocur files on the tracer tests.

Auerbach: On biological aspects for mext 6 months:  Cottrellts report:. Applied Health
Physics people have measured the activity in the sediment at specified TVA silt ranges.
These provide us a useful guide-line in which to start a bilological characterization of
the river. We have requested our Iaboratory menagement to purchase a large type of
lsboratory boat, & pontoon type houseboat, in which we can maintain a crew and sampling
facilities. We propose, .together with Mr. Abee, to start out gt these silt ranges and
do one silt range a week on-three or four ranges.or once a ‘month at each silt range.

We think by March we could go into the river and start the 511t range samples.

Q. Wallen: What do you mean by characterization of ‘the’ riw}'er?

A, Auerbach: Start work to determine the specific radiomiclides in ‘the organisms,
Abeels group will be collecting samples at various .cross sections, which will
be additional.

Wallen commented that this omits two lmportant aspects; namely, fish and plankton.

AMuerbach sald the ald of Tennessee Fish and Game Commission would be enlisted for sampling
the Pish and the water samples will be collected by Abee?s group which will aid in plank-
ton studies.

Abeer Proposal for next six months: Applied Health Physics program will not have faci-
1ities for the mext 6 months but hope to integrate the two programs in order to make
cross section measurements the year round to see how seasonal variations affect bottom
sediments.,

M Y Y
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Struxness: Asked Wallen to comment on the proposal since he seems to feel that it is
too ambitious.

Wallen: I have strong objection to the ecology progrem as written. T do think the
objectives are very broad. At Hanford, with ten people, they have been unable to

do in five or ten years what is planned here. It will teke a lot of people e do not
have and it seems the two parts of the program are contradictory. The objectives are
too general. We need to rewrite the proposal, be more specific and mske it more of a
Job description. As now written, it would mean that you either hire 5 people or reduce
the program to include one person. :

Struxness: We recognize the proposal is very broad and very general. In February and
March of each year we have to describe the proposed investigation for AEC Form 189 bud-
get submission to be dome in the first year and also in the second year. We are not
in position at the moment but hope to be in February. I agree it is an idealistic pro-
posal and difficult at the moment for a Steering Committee to have anything to go on.
This is one of the most important studies that the Laboratory has ever undertsken. We
would like for it to be as thorough and comprehensive as we can make it. We want you
to have interest and responsibility to come in and help, I think the agencies repre-
sented here should come in, as well as other agencies. With the AEC alome it would
flop. We can make adjustments with the money from the AEC. No increases expected in
the next two fiscal years. We are not expecting to come to the agencies with too
large a proposal. There may be need for additional funds but we will do our level
best Yo Justify it.

Belter: There have been certain funds allottsl for fiscal year 1960. Going back to
Steering Committee. It is needed to try to find out where to get started.

Schultz: To get the proposal better lined up, you should bring in the best limmologists
and discuss this thing. Six months is not much time if you can get people together and
really work together. It is early to start with samples.

Struxness: I agree that we should lay plans before starting on the river. More fission
products up to now have been released to this stream than at any other place and less
has been done to understand it. We have a situation that is changing. We who are
interested in health protection are very much interested in the river program and we
mist get it underway.

Friend: T think the Steering Committee should be set up in order to set up ‘the program.

Kochtitzky: A detalled work plan is needed to show respective agenciles what time, per-
sonnel and money will be required before they are willing to commit their agenciles.

Schoen: I think it should be left to the Steering Committee as to work plan and how
we would be involved in it,

IUNCH

STATEMENT ON THE HISTORY AND PHITOSOPHY OF LABORATORY OPERATTONS WITH RESPECT TO THE
CLINCH RIVER

K. Z. Morgan commented on the recent serious accidents and meetings on the subject. He
stated that the field of Health Physics is relatively new. He briefly reviewed the
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history of Health Physics and the development of the radiation protection committees,
specifically the National Committee on Radiation Protection and the International
Commission on Radiological Protection. In discussing .the history of the White Osk

Lake and Clinch River.usage by ORNL, Morgen showed how the meximm permissible exposures
have been successively reduced over the last 17 years. He emphaslzed that there is
little liklihood that the present maximm permissible concentrations will be increased;
rather, the chances are that.they will be decreased in the fubure.

Struxness commented that Morgan®s discussion exemplifies why we are concerned about the
Clinch River. He suggested that each representative make a statement of the interest
and possible participation of ‘his agency. He stated that it would not be a firm

committment.

STATEMENTS ON THE INTEREST AND/OR ACTIVE PARTICIPATION OF OTHER AGENCIES IN CLINCH
RIVER STUDY PROGRAM

S. Leaxry Jones: The State of Tenmessee is interested and I feel that the study must
be made., It is possible in the state program to shift emphasis from what is now being
done; for exampley from bacterial studles to studies on this objective. Details will
come out after the Steering Committee gets underwsy. Apparently monitoring is being
done. I would like to see a certain amount of monitoring start now at Chattanooga.
The people are quite concerned gbout the Strontium 90 that is in the water supply. We
have had s number of letters gbout this problem because there is no solid basis for
agsurance that 1t is perfectly safe. - He illustrated how mmch trouble public concern
mey cause by reference to a relatively minor incident of pollution by a paper mill
which almost forced the company to leave the state. He sald he would like to see this
program tied in with TVA reservolr operation studies. It is hard.to say how this
should be set up. This should be correlated with plans.developed by the Steering
Committee. We have -eight people in our group who will be very much interested in this
work. We have.three biologists and I would like to send one of them (Mulliga.n) to
ORNL to work on this problem.

Struxmess: We do not have proof but strongly suspect that the Strontium 90 at Chatta-
nooga does not come from Osk Ridge, but we camnot prove it. Our Isboratory management
and the AEC are quite aware.of the public relations problem that we may have to face.
This 1s another reason why we must do the best we can and answer the questions that we
are sure might be asked.

F. E. Gartrell: We are interested to see that the hydrologic and chemical data accum-
lated through the years by TVA 1s used both in planning and carrying out this study.
We have not glven any attention to the matter of radioactive material. We have felt
the need to accumilate radiologic data and have some plans to do so, and I feel that
with a study of this kind getting underway it would be &a good time for us to initiate
some studies. of our own. Participation proposed, in addition to developing staff
competency, would provide gulde-lines as to the kind of sampling needed to be done by
TVA on a long-term basis. The question of the best way to operate TVA reservoirs in
the event of an accidental spill has been given a lot of attention. Bubt we have not
gotten down to specific cases or worked out details. We are concerned sbout radio-
active wastes 1n TVA water supplies which we have responsibility for operating. We
are concerned with effect on fish and game as well as the effect on water quality.

,.As far as being in a position to participate in a program of this kind, we have lots
of competence and skills but to what extent we can maske them availgble is something
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we would have to work out with personnel in our organization., We have s small staff
but the details of studies that have been made in the past 2 1/2 years may have
applications and some of the basic data would be useful. We have extensive survey
facilities but these facilities are costly. The amount of dollar contribution that
we could make might not be very encouraging in undertaking a study of this magnitude.
I feel that I certainly would recommend to TVA management that TVA participate in
this study. The details of our contribution would have to be worked out later when
your work progrsm has been defined.

A. G. Friend: We are very much interested in the project. We have at the present
time the funds and the personnel. The budget next year we do not have and what we can
do next year I do not know. We are in pretty good shape for the remainder of this
fiscal year.

Struxness: Would your participation be on the biological side or equally on the hydro-
logical side?

Friend:outlined what was done on the Mohawk River Study. He stated that something of
that nature could be contributed.

E. G. Godfrey: I cannot speak for the USGS and T am going to ask Mr. Cragwall to

make the statement. First, however, I would like to spesck of our interest in this
brogrem. The USGS has been working with AEC on waste disposal problems. They have
been actively participating in a number of programs with various local groups such as
KAPL and Savennsh River. We have in the past participated in studies here in Tennessee.
As far as participating in this study it would have to be worked out with Mr. Cragwall.

Jd. S. Cragwall: We are very interested in the project and feel we have skills +to be
of assistance to you and we can always participate to the extent that funds may be
made available., If these are not evailable, we will cooperate in furnishing technical
skills to the best extent we can.

J. E. Munzer: We are definitely interested in all types -of field work which we can do
on a contract basis. The contracts will run from a week or two to 3 months. We are
definitely interested in this operation.

Struxness: TVA and USGS already have information on the hydrological aspects and are
definitely interested in this study, especially the USGS. .We will look more or less
to them for the guidance and actual performance of measurements made on the river.
The PHS, plus the Stream Pollution Control Board, as well as the group represented by
Mr. Munzer, have almost the same interests as the Health Physics Division. These
groups would In some ways enter into the study of blological and radiological deter-
minations. One of the big parts of this study will be anslyses. We all agree we
need hands and need to get out on the river. We have large and well equipped labora-
tory and analytical facilities at ORNL.

Morgan: Are you planning to get enough money for this?

Struxness: We must consider this in looking at reality in collection of samples and
analyses of samples. We are fooling ourselves if we say we can do this study over a
period of 5 years. Someone will have to put out a good sum of money for these analy-
ses.
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Friend: PHS has two methods; 1) refined, and, 2) a quick and dirty method, which is
cheaper.

Struxness; Another thing that complicates organizetion in carrying out this coopera-
tive program is.that some of us are interested in the practical and some in the
scientific aspects. As to responsibilities for source of support, one group might
support the biological phases and another support the engineering-hydrologic portion.

Some of you are more concerned about the TVA system from K-25 to some point on down-
stream. Some-of us are more :corcerned with the stretch immediately below the outfall
of White Ogk Creek. Over -all of us hangs.the public relations problem associated with
this program. The AEC will have to begin educating the public,

Shoup: Our public information people are aware of this meeting and the plans for a
cooperative .effort. They are prepared to issue a press release when the program gets

into operation.

Struxmess: TYou fellows who are interested hold an important part in orienting and
informing your colleagues back home. It is unfortunate that this meeting could not have
been held 16 years ago. (Mr. Struxness asked for comments from the attendance concern-
ing the proposal that a Steering Committee composed of representatives from the various
perticipating agenciles be appointed to coordinate the overall direction of the river
studies. He said that this involved the type of committee, its functions, and proce-
dures of reporting results.)

ORGANIZATION OF CLINCH RIVER RESEARCH STEERING COMMITTEE

Gartrell; The release of all information should be formal, through the Steering
Committee and should be cleared through this group.. We should think sbout who will

be the representatives in the committee. Since ORNL has the biggest stake in this pro-
gram 1t would seem to me that Struxuness would be a logical choice to head up the
committee in view of the fact that he heads the ORNL waste disposal and engineering

group.

Shoup: It seems that all the agencies participating would be the ones who would be
represented on the committee and would have one member from each agency on the committee.

Struxmessy; I am interested in knowing whebther this Steering Committee is an advisory
committee or is it a working committee.

Gartrell: I think it should be a working committee not just advisory. The representa-
tive from each agency would clear with his own group. The committee should meke the
decisions as to the direction of the program. It is different from a typical river
advisory board.

Struxmess: It should be a working committee which would see that the work is done.
The chairmasn of the Steering Committee should be at Ozk Ridge and would be really the
local coordinator of the program.

Gartrell; Due to the fact that you have these various groups under your jurisdiction,
it would seem logical that you should be chairman.
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Steering Committee members were elected as follows:

E. G. Struxness, Chairman J. A. Lieberman - ex officio
S. Leary Jones I. BE. Wallen " "
A. G. Friend A. A. Schoen " "

E. G. Godfrey
F. E. Gartrell

Burnett: If this is to be both an advisory and working committee would you need a
larger committee?

Struxness: I believe we agree the Steering Committee is large enocugh to represent
the group here. We can start on this basis and may see fit to change it later.

Shoup: Does this mean that alternates may be on the committee for particular problems?

Struxness: On behalf of the AEC and ORNL, we are anxious to have representatives on
the Steering Committee who have something to say about this program.

Morton: There should not be alternate members on the committee. If this committee
is going to have definite responsibilities, the members must accept their responsibi-
lities for decisions. They can bring their staff support to committee meetings, or
accept assignments and work them out themselves in their own group and with their own

agency.

Shoup: I think you are right. I used the wrong terminology. zc v S Ymed

The meeting was adjourned at 3:50 PM.

After the meeting was adjourned the first meeting of the Steering Committee was set up
for Thursday and Friday, January 21 and 22, 1960.
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. MINUTES
) MEETING ON "PLAN FOR CLINCH RIVER STUDY"
OAK RIDGE NATIONAT, LABORATORY
Building 2001-Conference Room
December 18, 1959 - 9:30 AM

INTRODUCTION

E, G» Struxness; acting as chairman, called the meeting to order. He welcomed and
introduced those present (see attendance list, pege 13) and outlined the purpose of
the meeting as follows:

1. To discuss the :plan for proposed Clinch River Study.

2. To determine the interest of agencies represented in the meeting and their
possible particlipation in the work program.

3. To consider need of and organize a Steering Committee to guide and implement
the study progrem.

STATEMENTS BY ATOMIC ENERGY COMMISSION REPRESENTATTON

W. G. Belter conveyed regrets from J. A. Lieberman of the Environmental and Sanitary
Engineering Section of the AEC in Washington for not being able to attend the meeting.
‘With regard to the proposed program, he said the Sanitary Engineering group of AEC

“"1g much concerned with the effects of waste disposal on our environment and that about

-40% of the budget of this group is for environmental studies. It is hoped that the
proposed comprehensive .study of the Clinch and Tennessee Rivers will be a cooperative
undertaking with all of the agéncies represented at the meeting being able to participate
to the extent of manpower and financial limitations. The fate of radioactivity in both
the Clinch and Tennessee Rivers must be determined in order to guide waste disposal con-
trol measures and fubure _'releases to the Clinch River.

The Lsboratory hes conducted an extensive monitoring progrem as exemplified in the recent
report by the Applied Health Physics Section on radiocactivity in the Clinch and Tennessee
Rivers. He said the proposed study is not a monitoring program or a stream pollution
survey, but the basic information and data developed will aid in determining the capacity
of these streams to assimilate large-volume, low-level wastes and thereby improve waste
management procedures.

A1l groups here have relatively different but complementary interests. For this reason

1t will be desirable to organize a Bteering Committee; a small group for guidance of the
program. There should be one technical representative from each agency who will have the
authority to act for his agency in planning the program. He .said that it would be help-

fnl if each agency could decide how it will participate and to what extent it will be

able to mgke its facilities available for the study as a preliminary basis for allocation

of work. He said -the AEC in Washington has allocated a certain amount of funds for work

on this project this year and the Public Health Service, under an interagency agreement

with ‘the Commission, has personnel availsble to do planning and field work in ‘this program.
After the committee is selected, it wonld be desireble to begin discussions on the establish-

,Av)ent of representative stream sampling stations, uniform sample collection, analytical pro-

_.edures to be used, etc. In this manner, it is hoped that exploratory field work can be

initiated as soon as possible.
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C. S. Shoup emphasized the mutual interest of the various agencies in the proposed pro-
gram and said the study should include participation by several agencies through contribu-
tions of data they now have on special aspects of the program and also by active help in
obtaining new data. When agencies o¥ groups participate actively and make a definite
contribution they have greater interest and the program is more ,succegsful. It is impor-
tant to collect information now in files and perhaps prepare an overall report of what we
now know of the Clinch.

As to assignment of personnel, he said that AEC ORO cvan arrange for people from other
agencies and commissions to work in the Laboratory.

For reporting results of the study he said they had found that it is best to issue reports
through the regular reporting system of ORNL. This has advantage in that the reports get
the TID 4500 distribution to all atomic energy sites and can be purchased by others who
have an interest in the information. The issuance of reports as -ORNL publications does
not preclude the opportunity for a paxrticular agency to publish details of the work in its
special area with approval as separate releases.

RADIOACTIVITY IN SILT OF THE CLINCH AND TENNESSEE RIVERS

H. H. Abee summarized the area monitoring program of the Health Physics Division and the
data collected concerning releases of radioactivity to the river. He pointed out that

in the Clinch River study we are concerned primarily with contamination by low-level
radiocactive waste water and potential seepage from disposal of splid and intermediate
liquid waste to the ground. He referred to available health physics reports and describe’
the system of sample collection and analyses for control purposes and showed slides to
illustrate these data. (Discussion followed)

Q. Wallen: What'kind of analyses are made on samples collected at White Osk Dam?
A, Abee: Three composites are made:

1. Daily composite on which gross beta and gamma is determined;

2. Weekly composite on which alpha determinations are made; and,

3+ Monthly composites on which radiochemical analyses are made for some
5 or 6 of the most important radionuclides. '

Q. Wallen: How do you determine the effect of discharges from White Oak Creek
upon radioactivity in the Clinch River?

A, Abee: The probable concentrations are calculated values, based on dilution
factors. It is assumed that discharges from the creek are complefely dispersed
in the river water and the calculated concentration is considered in relation
to the MPC_w value. This is the concentration for drinking water which will
allow an individual to drink the water for 50 years without any detectable
damage to the person.

Q. Schultz: Is the concentration checked by sampling in the river?

A, fApee: No, it is not. Concentrations in the river are so low and analyses so
complicated that control is based on a straight mathematical calculation using
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a dilution factor which represents the ratio of river flow and creek discharges
for the particular period of time.

Qs Schultz; Is any allowance made for biological concentration in the river?

A, Abee: No, because our knowledge is not sufficient. We do meke one check by
river sampling at a ferry near the mouth of the Clinch River, some 16 miles
-downstream. By contract with the ferry operator, a daily grab sample is com-
posited to about 20 gallon in three months and analyzed quarterly to determine
the average of the important nuclides: For example: 1956 through 1958; the
average was .about 7.5 x 10T micro-curies per ml at the sampling point.

T. J. Burnett commented that based on the radiochemical analyses this value is about 30%
of the MPCW'

H, H, Abee said the river monitoring surveys have been confined primarily to concentras-
tion of radioactive materials in the suspended matter which settle and form bottom
sediments. Since early 1951 sediment surveys have been made down the Clinch and Tennessee
Rivers to Chattanooga and beyond. Results have been reported by Garner and Kochtitzky
and. recen‘bly by Cottrell (ORNI-2847). The surveys include bottom scanning with the
"Flounder" instrument and also by collecting sediment samples.

Qs Schultz: Do you have alpha and beta counts?
1
A. Abee: No. The underwater instrument can detect primarily gamma radiation.

In discussion of results of analyses Abee referred to his slides showing data at the
verious cross sections doymstresm. In response to a number of questions about methods

of analysis and levels of activity found, B. G. Struxness commented that much descripbion
and summaries of this information are contained in the record of the Congressional Hearings
held by the Joint Committee -on Atomic Energy in Washington, January 28 to February 3, 1959.

PROPOSED CLINCH RIVER STUDY PROGRAM

F. L. Parker reviewed the Plan for Clinch River Study, copies of which were distributed
before the meebing began. He said it is necessary that we determine the exact fate of
radiogactive materials. The plan represents the Health Physics Division rather than a
single section in the Health Physics Division. Most studies are concerned with meeting
MPC standards for a flowing stream. This may not be the best approach but we do know
there is contamination by potentially hazardous nuclides. We need to arrive at a more
rational MPC figure. The primary need is to get a materials balance of radioactive
materials in the river. To do this we must take more water and sediment samples, parti-
cularly downstream, and make alpha as well as beta gamma determinations. We want to
correlate levels in the sediment with distribution in the water.

Q. Wallen: How far down in sediment do you go?
A, Auerbach: No sediments have been taken.

Parker: Sediment sampling is planned probably at depths to 6".

—

Nelson: It is plamned to go downstream and determine the movement of sediment
'through the stream to see how suspended matter moves downstream,
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Q. Wallen: What will be used for tracer?

A. Parxker: For sediment, a radioactive material, possibly Sc-46. Two tracer
tests were run this past summer. (Discussion of tests followed)

Q. Wallen: Will there be models used?

A. Parker: Not this year. Models cannot reproduce completely the conditions
in the field. For example, with models we could obtain hydrologic data and
measure dispersion and sediment transport but models would not provide bio-
logical data. (Suggested that Rex Elder of TVA comment from his experiments
with hydrologic models)

Elder: My primary work is in the model field. I have had only two discussions with
Frank about models. Cannot do a good job with models in the situation here. Dollars
in 7 figure amounts probably would be necessary to simmlate the extremely complex flow
pattern in the lower 20 miles of Clinch River. The stream below ORNL could not be
located in a more complex river situation than this. Tt is at a point where the flows
run into the backwater from Watts Bar Dam. The prediction of flows then becomes
highly complex during summer months because of stratification. Releases come down the
Temmessee River and will be reflected in the movement of water in the Clinch River.

It is complicated by the fact that from 5 to 30 days in a row we may have Uk, 6, or
7,000 cfs during day time, power plants of TVA may shut down almost completely at
night, then start to pick up at 5 er 6 in the morning, increase to capacity, then drop
off toward evening and back to light load again. With these things going at about 4
plants affecting flow in +this area, it is not uncommon to have negative water slopes
and still have good discharges going .doynstream.

Q. Wellen: TIs there any need ‘to use models to define the water slopes?

A. Elder: No, unless your budget is ample and there is need to elucidate a
particular facet which proves too difficult to work out in the field.
(Elder commented that models would be suitable for working on restricted
facets of the hydrology of the stream, as Parker suggested. )

S. I. Auerbach: The ecological problem in the Clinech River can be epitomized as follows:
1) As ecologists we are interested in obtaining basic biological knowledge from streams
such as the Clinch River. 2) As Health Physicists we are interested in improving the
status of operational monitoring in the Iaboratory environs » including the Clinch River.
3) We believe we can comtribute information necessary to understanding the fate of!
radionuclides released to the river.

The basis for programs of ecology and biology in radiological river studies is meager.
Less than 1/2 dozen atomic energy installations have had good biological sampling pro-
grams of which Hanford and Chalk River are outstanding.

The extent of work in biology on the Clinch River has been extremely meager. A survey
was made with the aid of TVA and the Fish and Game Commission of the State of Tennessee.
They collected a ‘total of 70O fish from White Ozk Iake and the Clinch River. The
radioanalyses done at that time were for gross beta. Based on Sr content found in the
White Oak Creek fish, and using the MPCs at that time, they calculated that of the fish
from White Oak Iake a person would have to eat 14 pounds of fish per day to get the
maximm permissible dose and st river mile 13.3, 36 pounds rer day. This suxrvey was
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done gbout 12 years ago. Since that time, MPCs have changed and more activity has been
deposited in the river. The only . other study at this Laborastory was done by Professor
Jemes Iackey, which was collection and examination of plankton in the river below White
Oak Creek. Dr. Iackey found the Clinch River weter sbove White Oak Creek to contain
negligible plankton. The water from Norris Dam is discharged at the bottom and the
flows to mile 28 or 29 are cool and free running. In addition to radiocactive materials y
we add nubriemt materials which support increased biological activity below White Dak

Creek putfall.

There-is another complicating factor--the proposed Melton Hill Dam, This installation
will be both a hydroelectric and navigation dam. Its construction and subsequent
operation will alter conditions in the river below the dam. We have a number of years

before this dam is in operation.

To develop an understanding of the role of the flora and fauna in determining and
affecting the fate of radionuclides in “the river we should get started on the proposed
program et the earliest possible time. There are four major steps in our program:

1) Characterization of the biota some distance above and below White Osk Creek outfall;
2) obtaining information regarding the biological productivity; 3) obtaining informstion
on the specific radiomuclides present, and, 4) synthesis of total system relationships

a8 we can put them together-«chemicel, physical and biological. More detailed discussion
on the phases of the ecology program will be given by D. J. Nelson.

D. J» Nelson: Initial work will be concerned with a characterization of the environment
rom the biologicel and chemical standpoint. FPhysical information will become available
from the engineering stndies. One of the first questions concerns the source of photo-~
synthetically produced organic matter found within the stream. There are two sources;
1) That which originates within the stream. This primary production will be estimated
by the diunrnal ozygen curve method.

Q. Schultz: How often do you propose to sample?
A. Nelson: Once a week and twice a week during summer time.
Q. Wallen:; What hours of the day and what will you measure?

A. Nelson: 24 hours per day or before sunup till after sundown. Since we are
going to be on the stream we anticipate making measurements of other environ-
mental parameters such as PO)-L’ chlorophyll, temperature, light intensity, ete.

Q+ Wallen: How are measurements made?

A. Nelson: When sufficient data are accumlated a multiple regression analysis
will be .attempted to evaluate the effect of each factor and combination of
factors 'on the primary production within the stream.

Pol; and NO, frequently are limiting factors for photosynthesis in aquatic communities.
Since the %.a.bora‘bory wastes -include large amounts of NO,, one could add PO, as ferti-
lizer to the stream and determine what effect it has on3pho‘tos:ynthesis. A technigue such
as this might present & method for treatment of large volumes of waste which might occur
a5 the result of an accident. In streams you find large amounts of organic matter such
as leaves which are derived from the watershed. It is possible that half of the organic
matter -at the photosynthetic level in the stream is derived from the watershed. (Dis-

.
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cussion) We should determine the quantity of organic matter originating on the water~
shed and what its role is in the .food chain. In effect we would have the budget of
photosynthetically produced organic matter in the Clinch River. The allochthonous
organic matter is known to concentrate radionuclides. Whether the concentration is due
to physical sorption or the metabolism of heterotrophic microerganisms such as bacteria
is not known. Some laboratory experiments are being conducted with sterile and non-
sterile mixtures of river water and leaf material to separate the physical and biological
factors which concentrate radionuclides on the non-living organic matter. There is a
great deal of organic matter in the bottom sediments and redionuclides associated with it
may enter the food chain through the feeding activities of the bottom-dwelling organisms.

Another phase of the Clinch River studies will deal with biogeochemistry and with particu-
lar reference to those elements which are released in the radiocactive effluent from the
Laboratory. A recent paper in Iimnology and Oceanography by Nicholls, Curl, and Bowen
from Woods Hole and MIT emphasizes that some elements are actively concentrated or
excreted by different organisms. They concluded that each element will be found concen~
trated by some organism in the spectrum of life. The work will include stable and
radiochemistry, the determination of body burdens and eventually uptake and excretion
rates. The studies will be associated with work on the food chain. We will be able to
find the quantity of the various radionuclides in the biota, which elements are mobile
and which are conserved.

Q. Wallen: What exactly do you plan to do?

A. Nelson: Plan to start on photosynthesis this spring and carry it a full
year and pick up information on the organic matter coming into the stream
and also on chemical nature.

Chairman Struxmess said that the previous discussion of past work on the river and the
plan for the proposed study leads logically to comments by others as an extra order of
business. He called for a discussion of the hydrologic parameters.

Godfrey stated that these had been pretty well covered. He indicated that the level
of the program almost rules out any extensive model studies.

Elder said that a statement previously made that there are no drinking water supplies
taken from this reservoir is not entirely correct. During low flows in the river the
cold Clinch River water will flow upstream along the bottom of the Emory River sbout 12
miles and find its way into the Harriman water supply intake and, after warming up, will
flow back along the surface to the Clinch River.

Parker: The water is monitored at the K-25 Plant which has the first downstream water
supply taken from Clinch River below ORNL.

Jones: The Kingston water supply is usually from springs, but when the spring flow is
inadequate a filter plant with intake on the Tennessee River, a short distance upstream
from the mouth of Clinch River, is used to supplement the municipal supply. The Kingston
system may be affected when water shortage causes intake from the Tennessee River, because
under some conditions there may be an upstream flow of Clinch River water to the Kingston
intake.

Kochtitzky substantiated the fact that under these conditions of upstream flow of the
Tennessee River, Kingston might use Clinch River water. Furthermore, the Kingston Steam
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Plant of TVA has special diversionary facilities to deliver Clinch River water to the
plant intake on the Emory River.

Burnett: A possible concern of the agencies represented here is stream pollution
control and we have provided that. The amounts released from White Qak Iake bed area
are monitored for protection of the public and can be controlled temporarily by closing
White Oak Dam.

(The TVA representatives emphasized that reservoir operations do affect river conditions
although informetion mey not be gquantitative.)

Elder: There are figures available on the effect of Melton Hill Dam, It is proposed
to construct Melton Hill Dam on the Clinch River a short distance above the mouth of
White Osk Creek. Wabter released from Norris Dam some 55 miles farther up the river will
be reused to generate power at Melton Hill. The starting and stopping of turbines at
Melton Hill will be reflected in the flow at White Oak Creek much more -quickly than
similer operations at Norris in the past. Furthermore, because of the short distance to
‘White Ogk Creek the peaks of high and low release will not be flattened as much as flows
from Norris were before the construction of this intervening dam.

Belter proposed that Parker summarize what is to be done in the next six months.

Parker recalled meetings two years ago. Summary of work to be done: investigation of
li'bera:bure, determine the most important hydrologic features to be studied, try to

‘determine what would be the most effective way of studying hydrologic effects.

Q. Belter: Do you anticipate compiling this data? What time would be involved?
A. Parker: The program will progress as dste is obtained.
Friend asked if TVA data on mixing were adeguate and what would be expected of the PHS.

Struxness: As to what ORNL can do for the next six months: We are negotiating for a
man. to do hydrologic sbudies which makes it difficult for us to know what we will do
on hydrologic aspects, except tie together what we have in our files on the tracer tests.

Auerbach: On biological aspects for next 6 months: Cobtrell's report: Applied Health
Physics people have measured the activity in the sediment at specified TVA silt ranges.
These provide us a useful guide-line in which to start a biological characterization of
the river. We have requested our Laboratory msnagement to purchase a large type of
leboratory boat, a pontoon type houseboat, in which we can maintain a crew and sampling
facilities. We propose, together with Mr. Abee, to start out at these silt ranges and
do one silt range a week on three or four ranges or once a month at each silt range.

We think by March we could go into the river and start the silt range samples.

Q. Wallen: What do you mean by characterization of the river?
A, Avuerbach: Start work to determine the specific radionuclides in the organisms.
Abeels group will be collecting samples at various cross sectbions, which will

be additional.

Wallen commented that this omits two important aspects; nemely, fish and plankton.
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Auerbach said the aid of Tennessee Fish and Game Commission would be enlisted for sampling
the fish and the water samples will be collected by Abee's group which will aid in plank-
ton’ studies.

Abee: Proposal for next six months: Applied Health Fhysics program will not have faci-
I1ities for the next 6 months but hope to integrate the two programs in order to meke
cross section measurements the year round to see how seasonal variations affect bottom
sediments.

Struxness: Asked Wallen to comment on the proposal since he seems to feel that it is
too ambitious.

Wallen: T have strong objection to ‘the ecology program as written. I do think the
objectives are very broad. At Hanford, with ten people, they have been uneble to

do in five or ten years what is planned here, It will take a lot of people we do not
have and it seems the two parts of the program are contradictory. The objectives are
too general. We need to rewrite the proposal, be more specific and make it more of a
Jjob description. As now written, it would mean that you either hire 5 people or reduce
the program to include one person.

Struxmness: We recognize the proposal is very broad and very general. In February and
March of each year we have to describe the proposed investigation for AEC Form 189 bud-
get submission to be done in the first year and also in the second year. We are not

in position at the moment but hope to be in February. I agree it is an idealistic pro-
posal and difficult at the moment for a Steering Committee to have anything to go on.
This is one of the most important studies that the Iaboratory has ever undertaken. We
would like for it to be as thorough and comprehensive as we can mske it. We want you
to have interest and responsibility to come in and help. I think the agencies repre~
sented here should come in, as well as other agencies. With the AEC alone it would
flop. We can mske adjustments with the money from the AEC. No increases expected in
the next two fiscal years. We are not expecting to come to the agencies with too large
& proposal. There may be need for additional funds but we will do our level best to
Justify it.

Belter: There have been certain funds allotted for fiscal year 1960. Referring back to
2 Steering Committee, we believe it is desirable to select this group now in order that
detailed plans for the study can be developed as soon as possible.

Schultz: To get the proposal better lined up, you should bring in the best limnologists
and discuss this thing. Six momths is not much time if you can get people together and
really work together. It is too early to start with samples.

Struxness: I agree that we should lay plans before starting on the river. More fission
products have been released to this stream than to any other and less has been done to
understand it. We have a situation that is changing. We who are interested in health
protection are very much interested in the river program and we must get it underway.

As mentioned previously by others, there is need to improve and expand the river monitor-
ing program. The proposed river study will help by providing information and justifica-
tion for more definitive monitoring.

Friend: I think the Steering Committee should be set up in order to set up the program.

Kochtitzky: A debailed work plan is needed to show respective agencies what time, per-
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sonnel and, money will be required before they are willing to commit their agencies.

Schoen: I ~think it should be left to the Steering Committee to draft a work plan and
to determine how we would be involved in it.

LUNCH

STATEMENT ON THE HISTORY AND PHILOSOPHY OF LABORATORY OPERATIONS WITH RESPECT TO THE
CLINCH RIVER

K. Z. Morgen commented on the recent serious accidents and meetings on the subject. He
stated that the field of Health Physics is relatively new. He briefly reviewed the
history .of Health Physics and the development of the radiation protection committees,
specifically the National Committee on Radiation Protection and the International
Commission on Radiological Protection, In discussing the history of the White Oak Iake
and Clinch River usage by ORNL, Morgan showed how the maximm permissible exposures
have been successively reduced over the last 17 years. He emphasized that there is
little liklihood that the present maximum permissible concentrations will be increased;
rather, the chances are that they will be decreased in the fubure.

Struxness commented that Morgan's discussion exemplifies why we are concerned sbout the
Clinch River. He suggested that each representative mske a statement of the interest
and possible participation of his agency. He stated that it would not be a firm
committment.

STATEMENTS ON THE INTEREST AND/OR ACTIVE PARTICIPATION OF OTHER AGENCIES IN CLINCH
RIVER STUDY .PROGRAM

S. Leary Jones: The State of Tennessee is interested and I feel that the study must

be made. It is possible in the state program to shift emphasis from what is now being
done; for example, from bacterial studies to studies on this objective. Details will
come out after the Steering Committee gets underway. Apparently monitoring is being
done. I would like to see a certain amount of monitoring start now at Chattanooga.

The people are quite concerned about the Strontium 90 that is in the water supply. We
heve had a number of letters about this problem. They have been difficult to answer
because there is no solid basis for assurance that it is perfectly safe. He illustrated
how much trouble public concern may cause by reference to a relatively minor incident

of pollution by a paper mill which almost forced the company to leave the state. He
said he would like to see this program tied in with TVA reservoir operation studies. It
is hard to say how this should be set up. This should be correlated with plans developed
by the Steering Committee. We have eight people in our group who will be very much
interested in this ‘work. We have three biologists and I would like to send one of them
(Mulligan) to ORNL to work on this problem.

Struxness: We strongly suspect that the Strontium 90 at Chattanooga does not come from
Ogk Ridge, but we cannot prove it. Our Laboratory management and the AEC are quite aware
of the public relations problem that we may have to face. This is another reason why we
must do the best we can to answer the questions that we are sure might be asked.

F. E. Gartrell: We are interested in participating in the proposed study. We would
expect that the vast amount of the hydrologic and water quality data accumilated through
the years by TVA would be useful both in planning and in carrying out this study. In

our studies to date we have not given any attention to the matter of radioactive material.
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However, we have felt the need to accumulate radiological data and have some plans to
do so. I feel that with a study of this kind getting underway it would be a good time
for us to initiate some activities in this field. Participation in the proposed study,
in addition to developing staff competency, would provide guide-lines as to the kind
of sampling that might need to be done by TVA on & long-term basis and would provide
preimpoundage baseline data for the Melton Hill project. The question of the best way
to operate TVA reservoirs in the event of an accidental spill has been given a lot of
attention, but so far we have not gotten down to specific cases nor have we worked out
administrative details that would be involved. We are concerned about radioactive
wastes in TVA drinking water supplies which we have responsibility for operating, such
as the ones at the Kingston power plant and Watts Bar Dam. We are concerned with
effects on fish and game as well as the effects on water quality which might adversely
influence future developments in the Valley.

As for participating in a program of this kind, TVA has lots of competence and skills
but to what extent we can make them available is something we would have to work out
with the various TVA organizations that might be involved. We have a small stream
pollution control staff which devotes some time to research. Studies that have been
made in the past 2—1/2 years may have applications in the Clinch River study and some
of the basic data might be useful. TVA has extensive survey and mapping facilities and
hydraulic laboratories. I feel that I certainly would recommend to TVA management that
TVA participate in this study. The details of our contribution would have to be worked
out later when your work program has been defined. The size of the contribution that
we possibly could meke might not be very encouraging in undertaking a study of this
magnitude.

A. G. Friend: We are very much interested in the project. We have at the present time
the funds and the personnel. The budget next year we do not have and what we can do
next year I do not know. We are in pretty good shape for the remainder of this fisecal
year.

Struxness: Would your participation be on the biological side or equally on the hydro-
logical side?

Friend outlined what was done on the Mohawk River study. He stated that something of
that nature could be contributed.

R. G. Godfrey: I cannot speak for the USGS and I am going to ask Mr. Cragwall to make
the statement. First, however, I would like to speak of our interest in this program.
The USGS has been working with AEC on waste disposal problems. They have been actively
participating in a number of programs with various local groups such as KAPL and Savannah
River. We have in the past participated in studies here in Tennessee. As far as parti-
cipating in this study it would have to be worked out with Mr. Cragwall.

J. S. Cragwall: We are very interested in the project and feel we have the skills that
will be of assistance to you. We can participate to the extent that funds and manpower
are made available. Within these limitations we will cooperate in furnishing hydrologic
information and technical skilds to the greatest extent possible.

J. E. Munzer: (Regional Radiological Health Consultant, Region IV, spesking for Division
of Water Supply and Pollution Control, U.S.P.H.S.) The Division is definitely interested
in all types of field work relating to water pollution, and has done many of these in

cooperation with State and other Federal agencies, usually in the case of the latter, on
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" a contract basis. Such surveys have been for a few days duration to several years.
With reference to the Water Quality Network stations, one of which is located at-
Chattanocoge, Tennessee; five groups of tests are performed: 1. General Chemical
Analysis, 2. Carbon Filter Analysis, 3. Bacteriological Analysis, 4. Plankton Count,
5. Radioactivity. (Results of the first year of operation will be found in Public
Health Service Publication No. 663, National Water Quality Network.)

Strusmess: TVA and USGS already have information on the hydrological aspects and are
definitely interested in this study, especially the USGS. We will look more or less to
them for the guidance and actual performance of measurements made on the river. The
PHS, plus the Stream Pollution Control Board, as well as the group represented by Mr.
Munzer; have almost the same interests as the Health Physics Division. These groups
would in some ways enter into the study of biological and radiological determinations.
One of the big parts of this study will be analyses. We all agree we need hands and
need to get out on the river. We have large and well equipped laboratory and analyti-
cal facilities at ORNL.

Morgan: Are you planning to get enough money for this?

Struxmess: We must consider this in looking at reality in collection of samples and
enalyses of samples. We are fooling ourselves if we say we can do this study over s
preriod of 5 years. Someone will have to put out a good sum of money for these analyses.

Friend: PHS has two methods; 1) refined, and, 2) a quick and dirty method, which is
" cheaper. )

Struxness: Another thing that complicates organization in carrying out this coopera-
tive program is sthat some of us are interested in the practical and some in the
scientific aspects. As to responsibilities for source of support, one group might
support the biological phases and another support the engineering-hydrologic portion.

Some of you are more concerned gbout the TVA system from K-25 to some point on downstream.
Some of us are more concerned with the stretch immediately below the outfall of White QOak
Creek. Over all of us hangs the public relations problem associated with this program.
The AEC will have to begin educating the public.

Shoup: .Qur public information people are aware of this meeting and the plans for a
cooperative effort. They are prepared to issue a press release when the program gets
into operation.

Struxness: You fellows who are interested hold an important part in orienting and in~-
forming your colleagues back home. It is unfortunate that this meeting could not have
been held 16 years ago. (Mr. Struxness asked for comments from the attendance concern-
ing the proposal that a Steering Committee composed of representatives from the various
participating agencies be appointed to coordinate the overall direction of the river
studies. He said that this involved the type of committee, its functions, and procedures
.0f reporting results.)

ORGANIZATION OF CLINCH RIVER RESEARCH STEERING COMMITTEE

Selter: The release.of all information should be formal, through the Steering Committee
and should be cleared through this group. We should think gbout who will be the representa-
tives on the committee. Since ORNL has the biggest stake in this program it would seem to
me that Struxmess would be a logical choice to head up the committee in view of the fact
that he heads the ORNL waste disposal and engineering group.

B
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Shoup: It seems that all the agencies participating would be the ones who would be
represented on the committee and would have one member from each agency on the committee.

Struxness: I am interested in knowing whether this Steering Committee is an advisory
comnittee or a working committee.

Belter: I think it should be a working committee not just advisory. The representative
from each agency would clear with his own group. The committee should meke the decisions
as to the direction of the program. It is different from a typical river advisory board.

Struxness: It should be a working committee which would see that the work is done. The
chairman of the Steering Committee should be at Oak Ridge and would be really the local
coordinator of the program.

Gartrell: Due to the fact that you have these various groups under your jurisdiction,
it would seem logical that you should be chairman.

Steering Committee members were elected as follows:

E, G. Strummess, Chairman J. A. Liebermsn - ex officio
S. Leary Jones I. E. Wallen " "
A. G, Friend A. A, Schoen " "

R. G. Godfrey
F. E. Gartrell

Burnett: If this is to be both an advisory and working committee would you need a
larger committee?

Struxness: I believe we agree the Steering Committee is large enough to represent the
group here. We can start on this basis and may see fit to change it later.

Shoup: Does this mean that alternates may be on the committee for particular problems?

Struxness: On behalf of the AEC and ORNL, we are anxious to have representatives on the
Steering Committee who have something to say about this program.

Morton: There should not be alternate members on the committee. If this committee is
going to have definite responsibilities, the members must accept their responsibilities
for decisions. They can bring their staff support to committee meetings, or accept
assignments and work them out themselves in their own group and with their own agency.

Shoup: I think you are right. I used the wrong terminology. Staff support as needed
will be the correct means to lend strength to the Committee'!s work.

The meeting was adjourned at 3:50 PM.

After the meeting was adjourned, the first meeting of the Steering Committee was set up
for Thursday and Friday, January 21 and 22, 1960.
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MINUTES
MEETING ON "PLAN FOR CLINCH RIVER STUDY"
OAK RIDGE NATTIONAT, LABORATORY

Building 200L-Conference Room
December 18, 1959 - 9:30 M

INTRODUCTION

E. G. Struxmess, acting as chairman, called the.meeting to order. He welcomed and
introduced those present (see attendance list, page 13) and outlined the purpose of
the meeting as follows: S

1. Acceptance of plan for proposed Clinch River Study.

2. To determine the interest of agencies represented in the study and their
possible participation in the work program.

3. To consider need of and.organize a Steering Committee to guide and imple-
ment the study program. ' )

STATEMENTS BY ATOMIC ENERGY COMMISSION REPRESENTATION

W. G. Belter conveyed regrets from J. A. Iicberman of the Environmental and Sanitary
Engineering Section of the AEC in Washington for not being able to attend the meeting.
With regard to the proposed program, he said the Sanitary Engineering group of AEC

is much concerned with the effects of waste disposal on our environment and that sbout
40Z of the budget of this group is for envirommental studies, of which 30% is in the

-program &t Ogk Ridge. He sald this should be a cooperative and joint undexrteking for

& comprehensive study of the Clinch and Tennessee Rivers, and that he hoped all agencies
represented in the meeting would he able to.take part in the estimate of manpower and
financial limitations involved. The:fate of radioactivity in both the Clinch and
Tennessee Rivers must be determined in order to guilde control measures and future re-
leases o the Clinch River.

The Lsboratory has conducted an extensive monitoring program exemplified in the recent
report by the Applied Health Physics Section on radiocactivity in the Clinch and Tennessee
Rivers. He sald the proposed study is not a monitoring program but the basic informa-
tion and data from monitoring will aid in determining the capacity of these streams to
assimllate wastes and in improving control procedures.

All groups here have relatively different but complementary interests. For this reason

1t will be desirsble to orgenize a Steering Committee; a small group for guidance of

)

the program. There should be one technical representative from each agency who will
have the authority to act for his agency in planning the program. He said that it

will be helpful if each agency can decide how it will participate and to what extent

it will be eble to make its facilities available for the study as & preliminary basis
for allocation of work. He said the AEC in Washington has allocebed & certain amount

of funds for work on this project this year and the Public Health Service has personnel
availasble to do planning and field work of this program. After the committee is select-
ed perhaps we can have discussion on uniformity of preparation and collection of samples.
This no -doubt will be a problem and will require more definite ideas as to how the pre-
liminsry work will be done.
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C._S. Shoup emphasized the mutual nature of the proposed program. He said the sbudy
should include participation by several agenciles through contributions of data they

.now have on special aspects.of the program and also by active help in obtaining new

data. When agencles or groups participate actively and make g definite contribution
they have greater interest and the program is more successful. It is lmportant to
eollect information now in files and perhaps prepare an overall report of whab we now
know of the Clinch.

As Yo assignment of peréonnel, he said that AEC ORO can arrange for people from other
agencies and commissions to work in the Isboratory.

For reporting results of the study he said they had found that it is best to issue
reports through the regular reporting system of ORNL. This has advantage in that the
reports get the TID 4500 distribution to all atomlc energy sites and can be purchased
by others who have an interest in the information. The issuance -of reports as ORNL
publications does not precliide the opportunity for a particular agency to publish
details of the work In its special area with approval as separabe releases.

RADTOACTIVITY IN SILT OF THE CLINCH AND TENNESSEE RIVERS

H. H. Abee summarized the area monitoring program of the Health Physics Division and
the data collected corcerning releases of radiocactivity to the river. He pointed out
that in the Clinch River study we are concerned primarily with contamination by low-
level radioactive waste water and potential seepage from disposal of solid and inter-
mediate liquid waste to the ground. He referred to available health physics reports
and described the system of sample collection and analyses for control purposes and
showed slides to iliustrate these data. (Discussion followed)

Q. Wallen: What kind of analyses .are made on samples collected at White Ozk
Dam?

A. Abee: Three composites are made:
1. Dally composite on which gross beta and gamms is determined;
2. Weekly composite on which alpha determinations are made; and,

3. Monthly composites on which radiochemical analyses are made for some
5 or 6 of the most important radionuclides.

Q. Wallen: How do you determine the effect of discharges from White Osk Creek
upon radioactivity in the Clinch River?

A. Abee: It 1s assumed that discharges from the creek are completely dispersed

. in the river water and the calculated concentration is considered in relation
to the MPCy value. This is the concentration for drinking water which will
allow en individual to drink the waber for 50 years without any detectable

damage to the person.
Q. Schultz: Is the concentration checked by sampling in the river?

A. Abee: No,.it is not. Concentrations in the river are so low and snaslyses so
complicated that control is based on a straight mathematical calculation using
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&8 dilution factor.

Q. Schultz: Is any allowance made for bilological concentration in the river?

A. Abee: No, because our knowledge is. not sufficient. We do meke one check
by river sampling at a ferry near the mouth of the Clinch River. By contract
with the ferry operator a daily grab sample is composited to about 20 gallon
in three months and analyzed quarterly to determine the average of the impor-
tant miclides: For example: 1956 through 1958; the average was.about 7.5 x
10~T micro-curies per ml gt the sampling point.

T. s Burnett commented that based on the radiochemical analyses this value is about
30% of the MPCy.

H, H. Abee sald the river monitoring surveys have been confined primerily to concen-
tration of radioactive materials in the suspended matter which settle and form bottom
sediments. Since early 1951 sediment surveys have been made down the Clinch and
Tennessee Rivers to Chattanooge and beyond. Results have been reported by Garner and
Kochtitzky and recently by Cottrell. The surveys include bottom scanning with "Flounder"
instrument and also by collecting sediment samples.

Q. Schultz: Do you have alpha and beta counts?
A. Abee: No. The. underwater instrument can detect ;primarily gamms, radiation.

In discussion of results of analyses Abee referred to his slides showing data at the
various cross sections downstream. In response to a mumber of questions about methods
of analysis and levels of activity found, E. G, Struxness commented that much des-
cription and summaries.of this informstion are conteined in the record of the Conw:.~-
gressional Hearings held by the Joint Committee on Atomic Energy in Washington, January
28 to February 3, 1959. _ : -

PROPOSED CLINCH RIVER STUDY PROGRAM

¥, L, Parker reviewed theé Plan for Clinch River Study, copies of which were distributed
before the meeting began. He said it is necessary that we determine the exact fate of
radicactive materials., The plan represents the Health Physies Division rather than a
single section in the Health Physics Division. Most studies are concerned with meeting
MPC standards for a flowing stream. This may not be the best approach but we do know
there is contamination by potentially hazardous nuclides. We need to arrive at a more
rational MPC figure. The primary need is to get a budget of radioactive material in
the river. To .do this we mist take more water and sediment samples, particulariy down-
stream, and mske alpha as well as beta gamma determinations. We want to correlste
levels .in the sediment with distribution in the water. '

Q. Wallen: How far down in sediment do you go?
A. Averbach: No sediments have been taken.

Parker: Sediment sampling is planned probebly at depths to 6%.

Nelson: It is plamned to go downstream and determine the movement of sediment
“through the stream to see how suspended matter moves downstream.
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Q. .Wallen: What will be used for' tracer?

A. Parker: For sediment, a radioactive material, possibly Sc-U6. . Two tracer
tests were run this past summer. (Discussion of tests followed)

Q. Wallen: Will there be models used?

A. Parker: Not this year. Models cannot reproduce completely the conditions
in the field.. For example, with models we could obtain hydrologic dats and
megsure -dispersion and sediment transport but models would not provide bio-
logical data. (Suggested that Rex Elder of TVA comment from his experiments
with hydrologic models) '

Elder: My primaery work is in the model field. I have had only two discussions with
Frenk about models., Camnot do a good Jjob with models in the situation here. Dollars
in T figure emounts probsbly would be necessary to simulate the extremely complex flow
pattern in the lower 20 miles of Clinch River. The stream below ORNL could not be -
located in a more complex river situation than this. It is at a point where the flows
-run into the backwater from Wetts Bar Dam.  The prediction of flows then becomes
highly complex during summer months because of stratification. Releases come down the
Tennessee River and will be reflected in the movement of water in the Clinch River.

It is complicated by the fact that from 5 to 30 days in a row we may have k, 6, or
Ty000 cfs during day time, power plants of TVA may shut down almost .completely at
night, then start to pick up at 5 or 6 in the morning, increase to capacity, then drop
off toward evening and back to light load again. With these things going at about L4
plants affecting flow in this.area, it is not umcommon to have negative water slopes

" and still have good. discharges going downstream. '

Q. Wallen: Is there any need to use models to define the water slopes?

A. Elder:. No, unless your budget is.ample and there is need to elucidate a
particular facet which proves too difficult to work out in the. field.
(Elder commented that models would be suiteble for working on restricted

facets of the hydrology of the stream, as Parker suggested.)

S. I. Auerbach: - The ecological problem in the Clinch River can be -epitomized as follows:
1) As ecologists we are inmterested. in obtaining basic blological knowledge from streams
such as the Clinch River. 2) As Health Physicists we are interested in improving the
status of operational monitoring in the Iaboratory environs, including the Clinch River.
3) We believe we cen contribute information necessary to understanding the fate of
radionuclides released to the river. :

The basis for programs of ecology and biology in radiological river studies is meager.
Less than 1/2 dozen gtomic energy installations have had good biological sampling pro-
grams of which Hanford and Chaelk River are outstanding. .

The status of work in biology on the Clinch River has been extremely meager. A survey
wes made with the aid of TVA and. the Fish and Game Commlssion of the State of Tennessee.
They collected a total of 700 fish from White Osk Iske and the Clinch River. The
radioanalyses done at that time was gross beta. Based on Sr comtent found in the White
- Osk Creek fish, and using the MPCs at that time, they calculamted that of the fish from

- White Oek Iske & person would have to eat 14 pounds .of fish per day to get the maximm
permissible dose and at river mile 13.3, 36 pounds per day. This survey was done gbout
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12 years ago. Since that time, MPCs have changed end more activity has been deposited
in the river. The only other study at this Leboratory was done by Professor James
Lackey, which was collection and examination of plankton in the river below White Osk
Creek., Dr. Iackey found the Clinch River water ebove White Oak Creek to contain
negligible plankton. The water from Norris Dam is discharged at, the bottom and the
flows to mile 28 or 29 are cool and free rumming. We add nutrient materials in
addition to radiocactive materials which supports increased biological activity below
White Osk Creek outfall. _

There is another complicating factor~~the proposed Melton Hill Dam t[his installation
will be both a hydroelectric and navigation dam. Its construction and subsequent
operation will alter conditions in the river below the da.m We have a number of years
before this dam 1s in operation.

To develop an understanding of the role of thei flora a.nd fauna in determining and
affecting the fate of radionuclides in the river we should get started on the proposed
program at the earliest possible time. There are four major steps in our program;

1) Characterization of the biota some distence sbove snd below White Osk Creek outfall;
2) information regarding the biological productivity; 3) information on the specific
radionuclides present, and, 4) synthesis of total system relationships as we can put
them together-~chemical, physical and biological. More detailed discussion on the
phases of the ecology program will be given by D. J. Nelson.

D. J. Nelson: Initial work will be concerned 'with a characterization of the environ-
ment from the biological and chemical standpoint. Physical information will become
avellsble from the engineering studies. One of the first questions concerns the source
of photosymthetically produced organic matter found within the stream. There are two
sources. 1) That which originates.within the stream. This primary production will
be estimated by the diurmal oxygen .curve me’thod. .

Q. Schultz: How often do you propose to sample?
A. Nelson: Once & week and twice a Week during summer time,
Q. Wellen: What hours of the day and wha.t will you measure?

A. Nelson: 2k hours per day or before sunup-till after sundown. Since we are
going to be on the stream we anticipate meking measurements of other environ-
mental parameters such as Poh, chlorophyll, temperature, light intensity, ete.

Q. Wallen:; How are measurements made?

A. DNelson: When sufficient data are accumlsted a multiple regression analysis
wlll be gttempted to evaluate the effect of each factor and combination of
factors on the primary produc‘bion within the.stream. )

1’01F and NO, frequently are limiting fa.ctors for photosynthesis in aquatic commmnities.

Since the 13..a.'boratory wastes include large amounts of NO,; one could add PO, as ferti-

lizer to the stream and determine what effect it has on3photcsynthesis. A technique

such as thils might present a method for treatment of large volumes -of waste which might

occur as.the result of an accident. In streams you find large amoumts of -organic

; matter such-@s leaves which are derived from the watershed. It is possible that half
.of the organic matter at the photosynthetic level in the stream is-derived from the
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watershed. (Discussion) We should determine the quantity of organic matter origina~
ting on the watershed and what its role is in the food chain.. In effect we would have
the budget .of photosynthetically produced orgaenic matter in the Clinch River. The
allochthonous orgenic matter is knowm to concemtrate radiomnclides. Whether the
concentration is due to physical sorption or the metabolism of heterotrophic micro-
organisms such as bacteria is not known. Some lsboratory experiments are being con-
ducted with sterile and non-sterile mixtures of river water -and leaf material to
separate the physical and blological factors which concentrete radiomuclides on the
non-living orgenic matter. There is a great deal of organic mstter in the bottom
sediments and radionuclides associated with it may enter the food chain through the
feeding activitlies of the bottom~dwelling organisms.

Another phase of the Clinch River studies will deal with biogeochemistry and with
particular reference to those elements which are released in the radiocactive effluent
from the Isboratory. A recent paper in Iimmology and Oceanography by Nicholls, Curl,
and Bowen from Woods Hole and MIT emphasi%es.that some elements are actively concen-
trated or excluded by different organisms. They concluded that each element will be
found concentrated by somé organism in the spectrum of life., The work will include
stable and radiochemistry,.the determination of body burdens and eventually uptake
and excretion rates. The sbudies will be associated with work on the food chain. We
will be able.to f£ind the. quantity of the various radiomuclides in the biota, which
elements are mobile and which are conserved. - :

Q. .Wallen: What exactly do you plan to do?

~ A. DNelson: Plan to start on photosyﬁthesis this spring and carry it a full
year end pick up information on the organic matter coming into the stream
and also on.chemical nature. o L

Chairman Struxness sald that the previous discussion of past work on the.river and the
plen for the proposed study leads. logically %o comments by others as an exbra order of
business. He called for a discussion of the ‘hydrologic parameters.

Godfrey stated that these had been pretty well covered. He indicated that the level
of the program almost rules out any extensive model studies.

Elder said that a statement previously made that there are no drinking water supplies
‘teken from this reservoir is not entirely correct. . During low flows in the river the
cold Clinch River wabter will flow along.the bottom up the Emory River end find its way
into the Harrlmsn water supply inteke and after warming up will flow back along the
surface to the Clinch River. ’ : o

Parker: The water is monitored st the X-25 plant which has the first.downstream water
supply teken from Clinch River below ORNL. .

Jones: The Kingston water supply which is usually from springs may be affected when
weter shortage ‘causes intake from the Temnessee River. The Kingston water intake is
located a short distance upstream from-the mouth of the Clinch and under some condi-
tlons there may be an upstream of Clinch River water to the Kingston intake.

Kochtitzky substantiated the fact that under these conditions of up stream flow of the

a i Tennessee River, Kingston might use Clinch River water.
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Burnett: A possible concern of the agencies represented here is stream pollution
control and.we hayve provided that.. The amounts released from White Oak Iake bed ares
are monitored for protection of the- _pu'blic and. can be controlled temporarily by clos-
ing White Oa.k Dam.

(The TVA representatives emphasized that reservoir opere.tions do affect river conditions
although infozma‘bion may not be quantitative. )

Elder; There are figures.on the effect of Melton Hill Dam. The Melton Hill project
will affect the releases in this area to some extent. The fluctuations will be larger
and of shorter durabion. : -

Belter proposed that Parker summaerize what is to be done in the next six months.

Parker recalled meetings two years ago. Summary of work to.be donme: investigation of
1i'bere:bure, determine the most important hydrologic features to.be studied, try to
determine what would be the most effective way of stud;ying hydrologlc effects.

Q. Belter: Do you a.nticipa:be compiling this. da:ta? What time would be involved?
A. Parker: The program will progress as data is obtained.
Friend asked if TVA data.on mixing were adequate and. what would be -expected of the PHS.

Struxness: As to what ORNI: can do for the next six months: We are. negotiating for a
maen to do hydrologic studies-which mekes it difficult for us to know what we will do
on hydrologic aspects, except tie 'toge'bher what we have in our files on the tracer tests.

Auerbach: .0n biological aspects for mext 6 months- Cottrellt!s report: Applied Health
FPhysice people have measured the activity in the sediment at specified TVA silt ranges.
These provide us a useful guide-line in which to start s bilological characterization of
the river. We have requested our Isboratory management to purchase. a large type of
laboratory boat, a pontoon type housebost, in which we can maintain a crew and sampling
facilities. We propose, . together with Mr. Abee, to start out at these silt ranges and
do one silt range a week on three or four ranges .or once a month at each silt range.

We think by March we nould go into the river and start the silt range samples.

Q. Wallen: What do you mean by characberiza.tion of 'the river?

A. Auerbach: S'tarb work to determine the specific radiomuclides in the organisms.
Abee’s group will be collecting samples at various -cross sections, which will
be’ addi‘bional.

Wallen commented that this omlts two important aspe'cts 5 namely, fish and plankton.

 Auerbach sald the aid of Tennessee Fish and Game Cormission would be enlisted for sampling
the fish and the water samples will be collected by Abee's group which will aid in plank-
ton studies.

Abeer Proposal for next six months: Applied Health Physics program will not have faci-
Lities for the next 6 months bub hope to integrate the two progrems in order to make
cross sectlon measurements the year round to see how seasonal variations affect bottom
sediments. .
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Struxnesgs; Asked Wailien %o comment on the proposal since he seems to feel that it is
too e.mbitious.

Wallen: I- ha.ve strong objec'bion ’to 'bhe ecology progrem as written. I do think the
objectives are very broad. At Hanford, wlth ten people; they have been unable to

do In five or ten years what is planned here, It will teke a lot of people We do not
heve and 1t seems the two parts of the program are contradictory. The objectives are
too general. We need to rewrlte the proposal, be more specific and meke 1t more of a
Job description.. As now written, it would mean that you either hire 5 people or reduce
the progrem to include one persoun.

Struxness: We recognize the proposal is very broad and very general. In February and
March of each year we have to describe the proposed investigation for AEC Form 189 bud-
get. submission to be done in the first year and also in the second year. We are not
in position at the moment but hope to be in February. I sgree it is.an idealistic pro-
rosal and difficult at the moment for a Steering Committee to have anything to go an.
Thig is one of the most lmportant- studies that the Laboratory has ever undertsken. We
would like for it to be as thorough and comprehensive as we can mske it. We want you
to have interest. and responsibility to come in and help. I think the asgencies repre-
sented here should come in, as well as other agencies. With the AEC alonme it would
flop. We can meke adjustments with the. money from the AEC. No increases expected in
the next two fiscal years. We are not expecting to come to the agencies. with too
large a proposal. There may be need for -additional funds but we will do our level
best to ,justify it. . ' Lo

Belter: There have been cer’tain :E‘tmds allo‘btaa. for fiscal year 1960. .Going back to
- Bteering Comni‘b’bee. I‘b is needed. to try to f:lnd. out . where 'bo get ste.rted.

—~

Schultz: To get -the proposal better Iined up, you should bring in the best limmologists
and discuss.this thing. Six months is not much time if you can get people together and
really work together. It is early ‘o start; with samples.

Struxnegs: I agree that we should lay plans before starting on the river. More fission
products up to now have been released to this .stream than at any other place and less
hag been done to understand it. We have a situstion that is changing.. We who are
interested in health protection are very mich interested in the river program and we
mst get 1t underwsy.

Friend: I think the Steering Committee should be set up in order to set up the program.

Kochtitzky: A detalled work plan is needed to show respective agencies what time, per-
sonnel and money will be required 'before they are will:Lng to commit their agencies.

Schoen: I think it should be left to the Steering Committee ®% to,work plan e.n% howo,aej/
Wm W would be involved in it. /1

LUNCH

STATEMENT ON THE HISTORY AND PHILOSOPHY OF LABORATORY OPERATIONS WITH RESPECT TO THE
CLINCH RIVER

.y Ke 7. Morgen commented.on the recent serious accidents and meetings on the subject. He
- ptated that the field of Health Physics is relatively new. He briefly reviewed the

A .y
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history of Health Physics and the development of the radiation protection committees,
specifically the National Committee -on Radiation Protection and the Tnternational
Commission on Radiological Protection. In discussing the history of the White Oak

Leke and Clinch River. usage by ORNL, Morgan showed how the maximm permissible exposures
have been puccessively reduced gver the last 17 years. He emphasized that there is
1ittle liklihood that the present maximm permissible concentrsbions will be increased;
rather, the chances are thet.they will be decreased in the future. ,

Struxness commented that Morgents discussion exemplifies wly we are concerned sbout the
Clinch River. He suggested that each representative make & statement of the interest
and possible participation of his agency. He stated that it would not be a firm
committment. : S : ' '

STATEMENTS ON THE INTEREST AND/ OR ACTIVE PARTICIPATTON OF OTHER AGENCIES IN CLINCH
RIVER STUDY PROGRAM : T

S. Leary Jones: The State of Tennessee is inberested and I feel that the study must
be made. It is possible in the state program to .shift emphasils from what is now being
done; for exampley from bacterial studies to studies on this cbjective. Details will
come out after -the Steering Committee gets underway. Apparently monitoring is being
‘done. I would Iike to see .s certain amount of monitoring start now at Chattanooga.
The people are quite concerned sbout the Strombium 90 that is in the water supply. We
have had a number of letters .gbout this problem because there is no solid basis for
assurance that it is perfectly safe. He illusbratbed how mich trouble public concern
may cause by reference to a relatively minor incident of pollution by a peper mill
which elmost forced the company to leave the state. He sald he would like to see this
Program tied in with TVA reservoir operation studies. It is hard to say how this
should be set up. Thie should be correlated with Pplans. developed by the Steering
Committee. We have eight people in our group who -will be very much interested in this
work, We have.three biologists .and I would like to send one of them (Malligan) to
ORNL to work on this problem. : -

Struxmess: We do not have proof but strongly suspect that the Strontium 90 at Chatta-
nooge does not come from Oak Ridge, but we camnot prove it. Our Igboratory management
and the AEC are quite aware of the public relations problem that we may have to face.
This is another reason why we.must do the best we can and answer the questions that we
are sure might be asked. '

F., E. Gartrell: We are interested to see that the hydrologic and chemical data accumi-
lated through the years by TVA is used both in planning and carrying out this study.
We have not given any attention to the matter of radiocactive material. We have felt
-the need to accumulate radiologic data and have some plans to do so, and I feel that
with a study of this kind getting underway it would be & good time For us to initiate
some studles of our -own. Participastion proposed, in addition to developing staff
competency, would provide gulde-lines as to the kind of sampling needed to be done by
IVA on a long-term basis. The question of the best way to operate TVA reservoirs in
‘the event of an accidental spill has been given a lot of attention. But we have not
gotten down to specific cases .or worked out details. We are concerned sbout radio-
active wastes in TVA water supplies which we have responsibility for operating. We

- Are concerned with effect on fish and game as well as the effect on water quality.

. ..As far. as being in a position to participate in a program of this kind, we have lots

" of competence and skills but to what extent we can mske them availsble is something
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we would have to work out with persomnel in our organization. We have & small staff
but the details of studies that have been made in the past 2 1/2 years may have
applications and some of the basic data would be useful. We have extensive survey
facilities but these facilities are costly. The amount of dollar contribution that
we could mske might not be very encouraging in undertsking a study of this magnitude.

. I feel that T certainly would recommend to TVA menagement that TVA participate in

this study. . The details. of our contribution would have to be worked out later when

» your work program has heen:defined,

LV."A. G. Friend: We are very much interested in the project. We have at the present
. time the funds and the persommel. The budget next year we do. not have and what we can

do next year I do not know. We are in pretty good shape for the remainder of this
fiscal year. : ' : :

Struxmess: Would your participation be on the biologlecal side or equally on the hydro-
logical side? ’

Friend:outlined what was done on the Mohawk River Study. He stated that something of
that nature could be contributed.

E. G. Godfrey: I cannot spesk for the USGS and I am going to ask Mr. Cragwall to

meke the statement. First, however, I would like to speak of our interest in this
Pprogram. The USGS has been working with AEC on waste disposal problems. They have
been actively participating in a number of programs with various local groups such as
KAPL end Savamnzh River. We have in the past participsted in studies here in Tennessee.
As far as participating in this study it would have to be worked out with Mr. Cragwall.

Jd. S. Cragwall: We are very interested in the project and feel we have skills to be
of assistance to you and we can always participate to the extent that funds may be
made availeble. If these.are not availsble, we will cooperate in furnishing technical
gkills to the best extent we can. . ,

Jd. E, Munzer: We are definitely interested in all types of field work which we can do
on a contract basis. The conbracts will run from & week or two to 3 months. We are

-definitely. interested in this operation.

Struxness: TVA and USGS already have information on the hydrological aspects and are
definitely interested in this study, especidally the USGS. We will look more or less
to them for the guidance and actual performsnce of measurements made on the river.
The PHS, plus the Stream Pollution Control Board, as well as the group represented by
Mr. Munzer, have almost the same Inbterests as the Health Physics Division. These
groups would iIn some ways enter into the study of biological and radiological deter-
minations. One of the big parts of this study will be analyses. We all agree we
need hends and need to'get out on the river. We have large and well equipped lsbora-
tory and analytical facilities &t ORNL. '

Morgan: Are you planning to get enough money for this?
Struxness: We must consider this in looking at reali‘liy in collection of samples and

analyses of samples. We are fooling ocurselves if we say we can do this study over a
reriod of 5 years. Someone will have to put out a good sum of money for these analy-

/. ses.
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Friend: PHS has two methods; 1) refined, and, 2) a quick and dirty method, which is
cheapexr. . : .

Sthumessz, Another ’bh:Lng tﬁa‘b com,piica:bes' 61:ga.nization in ca.rrying out t}iis coopera-
tive program is.that some of us are interested in the practical and some in the

selentific aspects. As to responsibilities for source of support, one group might
support the biological phases and another support the engineering-hydrologic portion.

~ Some of you ere. more concerned sbout the TVA system from X-25 to some point on down-

. sbream. Some of us are more -concerned with the stretch immediately below the -outfall
~.of White Opk Creek. Over-all of us hangs.the public relations problem associated with
- this program. The AEC will have to begin educating the public.

' Shoup: Our public Information people are aware of this meeting and the plans for a
cooperative :effort. They are prepared to issue a press release when the program gets

into operation.

Struxness: You fellows who are interested hold an important part in orienting and
informing your colleagues back home. It is unfortunete.that this meeting could not have
beent held 16 years ago. (Mr. Struomess asked for -comments from the attendance concern-
ing the proposal thet a Steering Committee composed of representatives from the various
participeting agencies be appointed to coordinate the overall direction of the river
studies. He sald that this involved the type of committee, its functions, and proce-

dures of reporting results.)
ORGANIZATION OF CLINCH RIVER RESEARCH STEERING COMTTEE

Gartrell: The release of all information should be formal, through the Steering
Committee and should be cleared through this group. We should think about who will

be the representa:bives in the committee. Since ORNL has the biggest stake in this pro-
gram it would seem to.me thgt Struxness would be a loglcal choice to head up the
comnittee in view of the fact that he heads the ORNL waste disposal and engineering

group.

Shoup: -It seems that all the agencies participating would be the ones who would be
represented on the committee and wonld have one member from each agency, on the committee.

Struxmess: I am interested :Ln knowing whether this Steering Comni‘btee is an advisory
comittee or is :Lt a working committee.

Gartrell: I think it should be a working committee not just advisory. The representa-
tive from each agency would clear with his own group. The committee should make the
decisions as to the direction of the program. It is different from a typieal river

advisory board.

Struxness: It should be a working committee which would see that the work is done.
The chairman of the Steering Committee should be at 0Oak Ridge and would be really the
local coordina'bor of the program.

Gartrell: Due to the fact that you have these various groups under your jurisdiction,

- 1% would seem logical that you should be chairmsn.
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Steering Commlittee menbers were elected as follows:

E. G. Struxness, Chairmsn Je A. Lieberman - ex officio
S. Leary Jones I. E. Wallen " "
A. G. Friend A. A, Schoen " "

B. G. Godfrey
F. E. Gartrell

Burnett: If this is to be both an advisory and working committee would you need a
darger committee?

Struxness: I believe we agree the Steering Committee is large enough to represent
the group here. We can start on this basis and may see £it to change it later.

Shoup: Does this mean that alternates may be on the committee for particular problems?

Struxness: On behalf of the AEC and ORNL, we are anxious to have representatives on
the Steering Committee who have something to say gbout this program.

Morton: There should not be alternate members on the committee., If this committee
1s going to have definite responsibilities, the members must accept their responsibi-
lities for declsions. They can bring their staff support to committee meetings, or
accept assignments snd work them out themselves in their own group and with their own

agency.
Shoup: I think you are right. I used the wrong terminology.

The meeting was adjourned at 3:50 PM.

After the meeting was adjourned the first meeting of the Steering Committee was set up
for Thursday and Friday, January 21 and 22, 1960.
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January 21, 1960 - 10:00 AM
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.Chairman Struxness: I passed out to you some material that could be used as & basis

for discussing our business along the lines suggested in my letter to you. I
characterize this material as the best thoughts we have here at this site, at this
‘time, on; 1) the objectives of ‘the study, and, 2) the work that we should get under-
way immediately. Where we were uncertain regarding the participation of certain
agencies, we ask questions or make suggestions. I would like to open for discussion

~the materisl covered on the first sheet--the overall objectives. The subject of

overall objectives of this study is now under consideration.

Belter: I want to express the regrets of: Al Friend of the Public Health Service for
not being gble to be here this morning. An allergic reaction to an inoculation
necessitated his ‘teking a plane back to Cincinnati. Friend mentioned that his group
at Cincinnati is ready to do field work on the Clinch River or the Tennessee River
gt the direction of the committee and they are ready to start field work within a
period of a week, two weeks, or so, depending on just what aspects the committee
decides the PHS should do. He would be willing to come down next week with his
aquatic biologist, Henderson, and work out details with the Iaboratory. We are
actually going ahead with the survey program. So whatever phases or aspects the
committee decides the PHS should do, they are willing to go to work in the field
almost immediately. This is for the record.

Struxness: As you will recognize from these objectives, this study is not a stream
pollution survey. I think the committee should recognize this and if there are any
questions about this aspect of the study we shonuld discuss them now.

Belter: Much of the information that will be obbtained in this survey will be of
direct interest to, and bearing on, stream pollution, but it is primarily a research

"and development project. You will be determining the fate of radiocactivity and this

information will have interest from a stream pollution standpoint. But the study
is not the typical stream pollution snrvey. It will be much more detailed then that
type of a suxrvey.
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Struxness: I would like to start the discussion by posing this question to the
group. Is there any uncertainty or lack of knowledde regarding the radioactive
material in which we are primarily interested? In Item 1 under chemical and
physical objectives we refer to the chemical and physical fate of radioactive
materials.

Godfrey: Are you referring to specific nuclides or gross radioactivity?

Struxness: We are speaking of gross radioactivity but we are thinking of specific
nuclides. We are primarily interested in Strontium-90, Cesium-137, Ruthenium-106,
Cobalt-60, and the transuranic alpha-emitting isotopes. However, in relative
importance, we think that the transuranics do assume some lower order of priority
than the fission products.

Belter: Al Friend of PHS has always mentioned in discussions that the survey
should deal with specific nuclides, primarily. In other words, we are interested
in the fate of Strontium-90, Cesium-137, Ruthenium—106-, in this river system.

Struxness: There is one other element or isotope that we might discuss briefly
because of the visits of Gene Wallen and Sam Shoup to Y-12 and K-25. Did you
detect any need for concentrating specifically on uranium?

Wallen: I think we could not ignore uranium.

Struxness: T asked the question for another reason. Since our last meeting the
people in Y-12 have learned of this proposed study in the Clinch River. Quite
independently they have been looking at the industrial wastes released from Y-12,
and they were wondering if there should be some coordination or some broadening

of our objectives possibly to include in this overall study the problem of chemical
wastes released to the east fork of Poplar Creek. This waste includes uranium.

Godfrey: I understand from Phil Mathews that they are also considering coming
across the ridge into Bear Creek with some of their waste and that it does contain
only chemical waste,

Struxmess: Yes. For those of you who are not familiar; Bear Creek drains from
this direction back into Poplar Creek and for years they had been releasing, pri-
marily in the east fork of Poplar Creek, ‘these chemical wastes; however, also for
years they have located, at the west end of the Y-12 area, sborage pits or seepage
pits into which they have released chemical wastes containing small concentrations
of uranium. I am not familiar with the operation at the present time but I was
quive familiar with it a few years back and the type of wastes released to these
seepage pits were such that you would expect almost anything to end up in the
seepage pits including a good amount of organic solvents, also the concentration
of uranium running on the order of 5 ppm. The reason for that is that back in the
early days, and even to date, uranium has been considered a very valuable product.
The operation in Y-12 is geared to very high recoveries of the material going into
the plant and the minimization of material coming out.

Schoen: This is true also at K-25 in that the economics involved in uranium recovery
keep uranium releases to a minimum. In most cases, the factors of safety added on
by the dictates of the economics are more than adequate to protect against uranium



pollution of streams.

Struxness: The Y-12 production plant was started during the war years under
pressure to get into production rapidly, and at one time during the war there
were 27,000 employees in the Y-12 plant. Because of routine analyses of the
water in this plant as well as analyses of effluents leaving the plant , We
found concentrations of the order of 100 ppm of uranium in the sewage treatment
plant. We found similar concentrations in the east fork of Poplar Creek. They
quickly did a survey of the plant and corrected some of the cross connections
and I am sure that since that time they have been alert to such possibilities.

Belter: Under No. 2 of the chemical and physical objectives, would it be possible
to meke measurements on Poplar Creek, and maybe below K-25, to determine the
guentities of waste flows that are being discharged to the Clinch in the same way
as curie content will be measured at the outflow of White Ozk Creek? Would it be
possible perhaps to revise the objectives here to include the measurement of these
two potential sources of pollution?

Struxness: In answering that question there are some practical facts that we
must consider. The compartmentalization within the Y-12 plant, and similar com-
prartmentalization at K-25, will mske coordination with those plants difficult.

Belter: ~ Does the Applied Health FPhysics group teke into consideration these other
Possible sources of pollution or is their responsibility limited to ORNIL wastes?

Parker: They measure total influence upon the main stream. They do not measure
ontflow from each individual stream itself.

Belter: Would it be desirable for this survey to actually measure the outflow of
these creeks?

Struxmess: As to whether it is possible to include within the scope of this study
a study of the east fork of Poplar Creek, Bear Creek, and so on, the answer is
"yes". However, the work would have to be coordinated with another complex organi-
zation from which it is difficult to get information because of the security com-
partmentalization.

Belter: Do you envision any real difficulty in trying to do this Bear Creek and
Poplar Creek work as a part of the overall study?

Struxness: There is no difficulty--it is a matter of taking time to brief and
confer with the Y-12 and K-25 people.

Godfrey: Frank, you I believe made the statement to the effect that Y-12 does
not monitor the east fork of Poplar Creek itself.

Parker: The Iaboratory does not.
Gopdfrey: Does Y-12 monitor east fork?

Struxness: I am quite certain there is a minimum amount of sampling and analysis
of the effluent from the Y-12 plant in Poplar Creek. Furthermore, there is some
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selective sampling at points upstream from the gaging station within the Y-12
area.

Belter: Would the committee feel it desirable to invite a representative of Y-12
to come to one of these sessions in order to determine their feelings or interest
in this program? I feel that the study would be relatively incomplete if such
work is not included. I think we ought to have this information on a detailed
basis otherwise what we have is strictly White Oak Creek discharge and we leave
ourselves open to the guestion, "what about the other plants in the Osk Ridge
areat"

Morton: Mr. Chairman, I happen to know there were seven or eight sampling stations
in and around K-25; they have good analytical chemistry labs, and I suspect they
still have a sampling program. We never see the data but we probably could obtain
and use it if we could show need.

Schoen: They are definitely sampling. The question is whether they are doing
this in accordance or in sufficient detail to give us the information we would
need to make a ‘thorough evaluation of what contribution the 0ak Ridge facilities
are making to the river system.

Belter: Are they doing any type of biological sampling?

Struxness: They are not to my knowledge doing any biological sampling. It is
primarily water analysis.

Belter: I would be interested in the views of other members of the committee
regarding the bringing of some of the other 0Osk Ridge facility people into these
discussions.

Struxness: I would suggest that if we invite Y-12 people we should include in the
invitation K-25 staff also. Furthermore, I suspect that these people would want
some time to prepare. Therefore, it might be the subject of a later meeting of the
committee. Pass it this time and consider taking it up at the next meeting.

Belter: I think we should get the quantitative data and I am wondering how the
commitiee reacts to the suggestion that the chairman should contact both the Y-12
and X-25 people and invite them to present this data in the next quarterly meeting.
We could give them time to prepare and also give them the background on this study.
The committee could then decide on the application of the program to these plants.

Struxness: From my conversations with the Sanitary Engineer in Y-12, I know now
that he would be quite pleased to be invited and present this information. I am
quite sure that K-25 would be too.

Belter: Would he represent the feeling of the Y-12 management?

Struxness: Yes. I would like to dismiss further discussion on this particular
aspect at this time and say that I will get in touch with both installations and
extend this invitation and ask ‘them “bo give us a prepared statement at the next
steering committee meeting. - :
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Struxness: Any other comments now on the objectives, or discussion. Frank, do
you have any question about Item No. 4 under chemical and physical?

Gartrell: No, I don't have any question about it. I would just have put that
No. 1 if T had been listing.

Bel‘ber' The question which concerns you, Dick, is this in cooperation and con-
Junction with USGS?

Godfrey: Well, the objectives that are listed here under chemical and physical
are the same objectives that we are working towards in other studies in other
places.

Belter: Do you have any studies right now going on on these objectives on the
Clinch or the Tennessee?

Godfrey: Yes, in fact last week we ran some tests on a small tributary to the
Clinch in Virginia. It was a rerun of a test we ran last June but the stream had
base flow four times as great as we had last June. We were not successful in
attempting to rerun the test on the Cllnch but the Poplar Creek one was a real good
set of data.

Belter: This work that you have done upstream--this wouldn't have any direct
relationship or bearing on these studies?

Godfrey: Only in the basic understanding of the mechanisms.

Gaxrtrell: With regard to point 4--the objective is stated, but it seems to me
equally important to identify the limitations of this particular stream. There

may be some serious limitations on an overall basis that you may have to handle in
many ways before you can take into account the detailed way in which this hydrologic
system operates. You may identify some limitations and, of course, with most stream
pollution control problems of this kind you have to deal with different stream
situations~-periods of low flow and periods of high temperature in the water; conse-
quently it may be necessary that we concern ourselves with identifying those limi-
tations too.

Struxness: That is of prime interest to ORNL. In management's view this is No. 1.

Gartrell: Then the Melton Hill Dam will regulate the flow of the Clinch at White
Oak Creek. The type of operation that you will have at that dam will change what
you have now. There would be periods of time when there wounld be no flow at all
at White Ogk Creek whereas when you cut Norris off it is a matter of hours before
it flows out at the mouth of White Oak Creek. Melton Hill project, however, when
you cut it off the flow will be cut off and that's it. When they cut it back on,
any waste accummlated in the Clinch River from White Oak Creek will travel as a
slug of waste whereas now anything that is carried into the stream is averaged out
over a period of 24 hours or so. You may find yourself getting 10, 12, 15 hour
accumulation of waste from White Oak Creek and in an operation of 3 or 4 hours at
the Melton Hill project you would get this slug of waste moving down rather than
having dilution during a period of 24 hours.

Belter: Actually if it was authorized this year it would be at least two years
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before operation of this facility and by that time we should have considerable
field data on the Clinch, at least the present survey.

Gartrell: These dam constructions begin when they start putting in roads and
excavating and then the conditions of the river are going to be disturbed tremen-
dously.

Belter: What is the earliest possible construction date of this project?
Garbtrell: It will start this fall.
Belter: This fall. Six months time!

Parker: Representative Baker said ten days after authorization, which could be the
tenth of July possibly. Actually that is the reason why we took the general survey
as No. 1 on our list--because when they are moving dirt it will be difficult to get
a background basis on which to operate in the fubure.

Belter: A question on the chemical and physical objectives under No. 1, general
survey. There is allotted 15 man months in the field. Would all of this be from
ORNL or would ORNL provide just the laboratory work? How about the field work?

Parker: The field work also would be ORNL. This would be & combination of the
work now being carried out by the Applied Health Physics group, as well as our own
group.

Struxmess: Walt, you are getting into the second part. I wonder if we now have
reached the point where we can pass on the general objectives. I, too, agree with
Frank Gartrell's comment on No. 4 and I would like to include that in restating
objective No. 4 under chemical and physical for clarifying the report. Can we
pass on to the next subject of our discussion?

Gartrell: T would like to make one additional comment. In the earlier discussion
there was some mention of possibilities of extrapolating the data to give informa-
tion that would be of value for estimating the capacity of a stream to a universal
basis. T notice there is no reference to that and I think that is good. I would
like to see this as a good practical study for achieving the objective, but if you
had the other objective in mind--why I think you would be doing quite a different
study. I hope vhe universal facet of it was omitted intentionally, not just through
oversight, so it will not come back into the picture later on.

Struxness: We directed our attention to that very specific point, Frank, and this
is omitted not by accident. We are now thinking strictly in terms of this stretch
of the river,

Gartrell: That's fine. I wanted to be sure of that.

Struxness: The second order of business is to discuss the specific work project
and the amount of effort that we will apply in each of these, and consider when
such work might begin. As listed in the proposal, we would cover the biological
work first. I would now enterbtain statements or comments from Stanley and Dan in
regard to these proposals.
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Nelson: This proposal is designed to give us some information on the river as
guickly as possible with particular regard to the kinds of organisms present. The
proposal is quite general and we will measure only gross gamma activity at this
stage, In a specific survey.we would measure .activity of specific isotopes and do
exact radiochemical work. We have had Dr. Morgan list the isotopes that he con-
sidered to be of primary importance and they are the ones mentioned a few minutes
ago; namely, strontium, cesium, ruthenium, and transuranics. We will have to do a
good bit of exploratory work on the detection of transuranics in our biological
samples. About.the only way we can measure these is by alpha analysis and this is
a problem in itself. The advent of Melton Hill Dam is another problem because this
is very definitely going to change the characteristics of the river; particularly
in the vicinity of the mouth of White 0Oak Creek. If the dam is approved we might
find that we would have to alter Part B on the more specific survey but, in the
meantime, I think we could go shead with Part A and get as much information as we
could over the broad stretch of the river and see what developments occur in
connection with the dan.

Belter: Question, Dan. Would it be possible to determine radionuclide content of
the organisms by gamma analysis?

Nelson: This could be done,

Auverbach: I will Jjust clarify that. Our reason for putting it the way we did was
because the gross gamma measurement would give us the quickest and easiest way of
locating the radioactive organisms. If we have assistance we could push B-2 up to
Paxrt A.

Belter: The reason I mention this is that with respect to assistance, this is an
area in which perhaps the USPHS could assist manpowerwise and perform some necessary
field work and also, perhaps, some of the laboratory work since they are set up to
do multichannel analyses, etc. This is one thing that Friend mentioned before
leaving. He made the suggestion that he come down with his aquatic biologist,
Henderson, to think in terms of what areas they could serve. Then you can arrive

at a decision as to what sbations ought to be sampled and they can work very closely
with your group and with the Applied Health Physics group to accomplish the field

work.

Nelson: Walt, we have a fish survey outlined on the next page. I think it is
unfortunate that Al Friend isn't here so we could discuss these specifically, but
in any case on this general survey the samples would not be discarded and would be

available for future analysis.

Belter: I am just thinking of making more manpower available. In the case of the
PHS, perhaps 4 members of a survey team might be assigned to do a fair emount of
field work within the next few weeks and to utilize this available manpower under
the direction of the Survey staff. I think this is something that the committee
might consider as a means of getting the field work started.

Schoen: Are you saying that this L-man team is ready to get started within two
weeks?

Belter: That is what Friend has said. One week is what he indicated at the time
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of the last meeting. If the committee decides what should be done, Friend's
team is ready to start within one week. They recently completed the field work
they were doing at KAPL on the Mohawk River. Since that time they are doing the
analytical work in Cincinnati but have reached the stage now where they are
ready to go out and do more field work.

Auerbach: Do you, taking your words literally, feel that the PHS group would be
egmenable to following a pattern of sampling that has biological research implica-
tions?

Belter: Very, very much so. Much of the work they did on the Mohawk was biological.

Struxmess: My impression of what you say, Welt, is that here immediately we can
integrate 4 men into the program.

Belter: Right.
Struxness: They are looking for a good study project?
Belter: That is exactly correct.

Would it be desirable, Ed, to have Stan go up to the map and show where these
sampling stations are envisioned at the present time and maybe initiate some dis-
cussion on these?

Nelson: As you can see from that outline, I have roughly indicated areas to be
sampled. Mile 23 on this map would be at this point and we would want to get one
sampling station above here. I have indicated a minimum of one sampling station
between Poplar Creek and White Oak Creek. Another sampling site would be between
Poplar Creek and the mouth of Emory River. I think it would be advisable to go
down the Tennessee River and pick up one station.

Belter: Any thoughts on where this station would be in the Tennessee?

Nelson: Well, I would say as short a distance downstream as conveniently possible
to eliminate excessive traveling time. If we had the personnel available, and this
is where PHS could assist, I think it would be advisable to go up the Tennessee
River and locate one station to get effects of the effluent upon the Tennessee River
itself. 1In addition, another sampling site between Emory River and Poplar Creek and
another one between Poplar Creek and White Oak Creek would be useful. This would
give us a total of 7 sampling sites. I think these sampling sites should be sampled
frequently. T have indicated +twice each month. This is on the basis of experience
at Hanford where they have found that samples which are not taken regularly are of
little value. All you get is an odd reading here or there which is impossible to
interpret.

Godfrey: Amen.
Belter: I am wondering, does Leary Jones have anything to suggest at this time on

the sampling frequency of twice a month? Would there be any way, lLeary, where the
Stream Pollution Control Board could help in this sampling program?
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Jones: I don't know how much on the actual sampling we are going to help. We've
got & small staff and there is no more money for the next year and a half, and
there will not be any increase for three and a half years. We will help what we

cans

Belter: 1Is there any possibility, Leary, of integrating inmto their normal program
when they would be in the vicinity perhaps of some of these stations that are on
the Tennessee, or of using them for sampling in connection with their regular
duties? :

Jones: Their regular duties wouldn't cover that area. On the biological work,
your problem is not sampling. The major problem is identification of your material.
You can sample enough in one day to keep you busy in the lab a month.

Schoen: TIn that regard you indicated at the last meeting you had some interest in
perhaps sending a biologist to ORNL to more or less familiarize himself with the
techniques involved and it sounds now like yon've got your men all committed to
other work.

Jones: Yes, I “talked too much last time. As for putting him here full time, we
could not. A1l these new industries are coming in and we are so far behind on those
that it would be embarrassing if we published information as to how far behind we
are, We will sgueeze in all the time we can on the Clinch River Study.

Struxness: I would question about integrating now--Leary's man and the Public
Health Service men and others--~into the effort here on site. Question directed’to
you, Stanley. I assume if the PHS group comes down here they have to settle in
some locale in the Iaboratory or in our facilities. Do you have room, for instance,
for four people and ‘the equipment they would bring with them?

Auverbach: Yes, providing they have transportation. We can provide some freezer
capacity with the possibility of some increased freezer capacities for storing. One
other point pertinent to Mr. Jones? discussion is the fact that our laboratories

at Y-12 are in a restricted zone and if there is a possibility that even one of your
men will come at infrequent times for periods of a week or so we might consider
getting a man under clearance.

Jones: We don't have our biologist cleared.

Struxness: The problem there, Ieary, is because that is a different plant. For
such a man to plan to spend any time he should be cleared and that takes a minimum
of 90 dayss

Auerbach: The PHS people have clearance?

Belter: They are all cleared.

Struxness: If these L people come next week, I don't know where we would put them.

Averbach: Some of them would be out in the field.

Belter: They would be out in the field and perhaps staying at the hotel. That has
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never been a problem.
Auerbach: We can accommodate them in our place, certainly until summer.
truxness: Frank, do you have any biologists?

Gartrell: No, but I'll ask whether or not summer biologists could be worked into

a program of this kind. We had a young college professor for the past two summers
on some other assignments and we might make some arrangements to get him for summer
months, providing we can get some money and if he hasn't signed up somewhere else.
However, he wouldn't get here until sometime after the first of June and would be
due to leave Iabor Day. He is a very competent person and he has worked on plankton
studies with us. We think quite highly of him and I think he would fit in very well.

Belter: Is he coming in this summer again?
Gartrell: That's right.

Nelson: Could we get some information from some of the routine operations your
fish and game people are planning this summer and this winter. We need background
information and this would have to come from sbove Norris Dam in the reservoir.
TVA is planning a fish survey on the Clinch River above the Melton Hill Dam site
and this would also provide us with some information and specimens of value.

Gartrell: T have talked to our Fish and Game Branch about fish population studies.
Their practice is to work with the State fish and geme people. They would cooperate
on any work that the State fish and game people did. I am sure if you needed some
collections in Norris Laske you could probably arrange to get help from our people.

Nelson: One item is that they have this rough fish removal program up there.

Wilkins: Along that line, will one set of fish samples serve for your background
material?

Nelson: This would help.
Wilkins: Or do you need to get them monthly also?

Nelson: TIdeally it would be nice to get them monthly. I think analysis of a large
number of specimens from Norris plus a large number from the Clinch River would be
a tremendous job. Statistically this fish problem is going to be very difficult.

Belter: I have a guestion for Price Wilkins. Is there any Possibility of obtaining,
shall we say, a blologist from the Game and Fish Commission, for limited service who
could actively participate in this program either during the summer or during any
other time?

Wilkins: There is always a possibility but we are in much the same position as
Leary. We only have two men in all of East Tennessee. One is assigned to this
district. He would be able to come in at times to help with a fishery survey, espe-
cially if it were extensive enough to require extra men, extra gear, extra boats.



=1l
I am sure -we could work that out.

Jones: Price, how about your conservation officers. Could they help with fish
collection? I know they are tied up day and night on law enforcement but hereto-
fore you have been able to pull them off for a day at a time and they usually
heve the boat equipment and usually know where the fish are.

Wilkins: That would be especially true in low backwater on Watts Bar. They could
provide at least boats in that area.

Jones: One of our troubles in the State is ‘that we are up to our ears in routine
enforcement. We have no research program although the law says we can set up
research studies.

Auverbach: I think the committee should consider postponing the fish survey until
later because it will be the major biological engineering operation of this survey.
Several hundred fish would have to be butchered, filleted, and digested in hot
acid. It is an operation of considerable magnitude.

Struxness: Should the committee consider asking the PHS and the Fish and Game
Commission to take this on as a package? They organize it, they conduct it, and
we will concentrate our efforts on the bottom fauna survey?

Belter: This would be for all stretches of the river--upstream, downstream=~the
Tennessee, the Clinch?

Wilkins: I don't think you can count on that much Game and Fish participation, on
a routine monthly basis. If you have something big coming up, such that you need
one extensive set of samples, I am sure we can pull enough men in to help to get
those, but to have this thing recurring monthly would just take more time than we
are prepared to give.

Schoen: It would seem to me that what might be done is to mnse the Public Health
Bervice in the fish study and to plan the sort of sampling that is necessary to
elicit the information needed for the study, particularly with 4 people from PHS
being available now to start work. §Since these people are available now it would
be a ghame to forego this opportunity to get started even on a limited basis.

Auverbach: I suggest that the PHS come on down. We would work out a bottom sampling
program while they were here getting fish samples.

Wilkins: Are you thinking in terms of specimens of all Tennessee River species or
two or three representative species?

Struxmess: Of coursg Nelson never did get a chance to answer that -question.

Nelson: I think we should investigate all species and perhaps give particular
attention to game fish...:.

Wilkins: In other words we should begin with ‘the more representative animals,

Nelson: That is true. We should know the species of fish in the stretches of the
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Clinch River.

Auerbach: I am concerned that the number of fish samples being discussed is getting
beyond our capacity for radioanalysis. In bringing up the fish survey in the first
place, from our own biological point of view, we have mentioned it not because we
feel in a position to do any biological work with fish populations--it is a tremen-
dous job and Fish and Game and fishery research groups have been working on the bio-
logical aspects of fish populations for many years. The importance of the fish
survey is related to the immediate radiation hazard. For this reason we put it in
‘the program as a separate but related study, not necessarily a part of the biological
program that we have proposed for the next year.

NOTE: Following this statement there was considerable discussion on the various
technical aspects of the frequency of fish sampling, sample breparation,
methods of radioanalysis, and time required to obtain significant radio-
activity measurements.

Struxness: Well, I think we have a pretty good idea of at least the scope of the
proposed biological work.

Belter: Before you leave this subject on the fish survey maybe we should get in
contact with Friend and relate to him our discussion and also the suggestions on
the frequency of sampling and have Friend come down here next week and discuss it
in detail with Auerbach and Nelson. See what Friend and his biologists think about
this and how they can fit this work into their program.

Struxness: Maybe they could get started on this study this first quarter of 1960.

Auerbach: Walt, I gather from what you say that the PHS is going to be in a
position to work this team in FY 1961.

Belter: Right now they are primarily concerned about the last of fiscal '60.

What we want to make sure of now is that they are utilized in the last five months
or so of this fiscal year. We are hopeful, as far as the next fiscal year is con-
cerned, that they will continue but this is not finalized at all at this stage. In
the last five months they are definitely available and might think in terms of
getting two quarters of data, if that meets with the committee's gpproval. I would
suggest that the PHS fellows get together with Stan and Dan of Health Physics, State
Fish and Game Department, and TVA Fish and Game. It is desirable to get a program
that can be outlined, at least on the fish survey.

Struxmess: Now in view of the passing time, I think we should get on to the dis-
cussion of the chemical and physical part of this study. The proposed scope is
included on the last sheet of this proposal.

Belter: Before you leave the general survey of bottom organisms, is there any part
of this work here that perhaps either the Public Health Service or the Stream
Pollution Control Board could assist in?

Auerbach: Certainly, in the general survey.

Belter: This is the other item I want us to mention to them. They can also assist
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in this area.

Auerbach: The bottom survey is planned to be done the rest of this fiscal year
and will be our main effort the rest of the year.

Struxness: This is the main efforv of the ORNL staff. Any work that these folks
do should be more or less under the direction of and coordinated with the ORNL

effort.

Belter: My point and idea is that perhaps the ORNL effort could only just cover
a certain part of the Clinch and maybe is not going to go further downstream

than the Tennessee, Perhaps the PHS could do work at the same time that ORNIL is
working in the Clinch. I think this is another item that could be decided in a
discussion with Stan and Dan. I want to make sure that Friend is apprised of this
work listed under Roman numeral I. There might be some possibilities here for
them in addition to the fish survey.

Nelson: They could help and also do some gemma analyses for us.
Belter: Friend is primarily interested in gamma analyses.
Auerbach: Would this also be in the next fiscal year?

Belter: Yes. This is fine, Stan. There are two good general research areas here.
The ge general survey part and the fish survey part where the PHS can be started.

Nelson: I should mention there is nothing in the proposal on plankton.

Belter: I have a question on that, too. This plankton work may be another area
where they (PHS) can assist. ‘I‘hey actually collect samples of sediments and
plankton. They could be working for Frank in addition to your group.

Struxness: Shall we then get on to the discussion of the proposal on the last
page-~the chemical and physical work of the study?

Parker: There are two reasons for doing the general survey. First, we need a
background measurement of what is actually in the Clinch now if we want to develop
a materials balance. We are interested in the contamination that goes into the
river and what happens to it once it gets there and how it passes on downstream.
Second, if Melton Hill Dam does go in then it is likely it will upset the whole
system and will cover a good deal of the bottom sediment with new sediment. If

we do not complete this general survey before that happens--once that does occur
we will have essentially, a fresh, new stream at the bottom to start out with.
There will not be very much to start working on in the river, as there will be so
mich sediment going down the stream. Before the actual general survey starts we
might want to get out and mske measurements of some of the more active river cross-
sections to establish a statistical analysis and determine how many stations will
be required to distinguish between sediments at the surface and below the surface.
This should all be done before the general survey, so that at the time of the
general survey we will be able to proceed directly down the stream. Having the
general survey, if we then can determine what goes out of White Ogk Creek
(discharges from K-25 in the past have been very low) we will be able to start the
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preparation of a materials balance. The general survey will enable us to set

up & number of cross-sections downstream to measure the movement of the radio-
acsivity out of this reach of the river. It may be possible to just have one

at the end of the reach. I think from our point of view we will look primarily

at the Clinch and Emory River. A good place for the Public Health Service men
would be on the Tennessee River as the public kealth significance would be there.
To make the most of all this data and the data that is already available, we of
course would need to have velocity and temperature profiles of the river system.
This is one of the things that we measured last summer with the Health Physics
fellows and the assistance of the USGS. They helped train these fellows and gave
them experience on what it is like to run a river survey--experience in running
the temperature probes and the velocity gages at the same time that we ran the
radiation probes with the result that we have good background informetion a short
distance downgtream from White Oak Creek. We would like to extend this, of course,
to the whole river and we hope that this would then allow us to make full use of the
data that is already in the files on the activity from +the bottom sediments. A
good deal more analysis could be done on the information in the files of the Applied
Health Physics group, but we need this sort of information to do it. We hope the
USGS will be able to cooperate in that effort. Then finally we want to get on to a
research type program to determine where and how the material is taken up by the
sediments. To do that we propose to go upstream and take some bottom sediment

and suspended sediment samples and run a series of trial tests with actual wastes
and with some of the pure isotopes and eventually run those in a flume and deter-
mine the rates of uptake as well. We hope that we can get some assistance from
the USGS on the determination of the type of clay minerals » ion exchange capacity,
and that sort of thing.

Godfrey: Which group are you thinking of?

Parker: The Petrography and Geochemistry Branch, The other part would be Surface
Water Branch for temperature and velocity measurements. That in a nutshell is
about what we hope we can accomplish in the next year and a half; providing we have
assistance, primarily from USGS. I tHink that the work that the PHS could do on
the Tennessee River would tie in very neatly with the materials balance work that
we could do on the Clinch and the Emory. I think it would also relieve the minds
of the people down in Chattanooga, too, if they were working down there as well.

Belter: When you say on the Tennessee, Frank, do you mean sbtrichkly on the sediments
and biota or also the water?

Parker: Water as well. We!ll be doing water samples during the general survey.
VWhen coming to Part III, preparing the materials balance of the activity, I think
we will find that the major amounts of activity do move in the sediments and we
can cut down on the water samples and depend a good deal on the sediment samples.
That is prejudging what we hope to find out in the general survey. There is not
very much more we can do aboub the water except measure it. This will tie in with
the Applied Physics program. We will use, at least at the start, the same cross-
sections that Applied Health Physics people have been using up to now, so we shall
be able to have some correlation with all the data that is in the files. After an
analysis of the general survey has been completed, we may want to change some of
our stations. In that case they may want to change some of theirs, too.
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Belter: Have you thought, Frank, sbout the frequency of the sampling program?
Much of what Applied Health Physics has done especially on silt has been done on
an annnal basis. What are you thinking of here--on a quarterly basis or monthly
to begin with?

Parker: To begin with it will most likely be summertime before we can do the
general survey. That will take, say, all summer just getting the general survey
completed. To determine a materials balance, I would say monthly would be about
the minimim for taking the suspended and bottom sediment samples. If the general
survey should work out well then we could reduce the number of samples we would
have to take and might only have ‘o take one cross section.

Belter: Did I understand you right, Frank, that as far as the general survey is
concerned it wouldntt start until this coming summer?

Parker: Well, preparations for this have already started but preliminary work
mist be done to decide the type .of samples that must be taken in the general survey.

Belter: What I was wondering ebout was samples for this quarter. Might we not
attempt to suggest any frequency but try to take so many during this next three
months in conjunction with the Applied Health Physics routine sampling program.

Parker: There is no routine sampling program on the river now except water samples
taken at Center's Ferry. T think it is really a question of equipment and manpower.
I can't see going up there and taking samples just to be taking samples.

Belter: That is right. I agree with you on that.

Parker: Whereas, if we do this preliminary study for the general survey we will
have some idea where the places are and the type of samples that are to be taken.
Until we do that I don't now how valusble samples would bhe.

Godfrey: Welve got whole buildings full of meaningless samples.

Parker: That's right.

Belter: -Well, Frank, how gbout the number IT item as far as taking samples from
White Oak Creek?

Parker: I would say & minimum of once & week, compositing daily samples and
measuring once a week., This is very dependent at the present time on the recon-
struction of the White Ogk Dam which is in progress. Because of the accidents
here it has not been completed though it was scheduled for completion by this time.
Until that is done there isn't any point in trying to get the materials balance
because welre not sure of the flow.

Belter: When do you anticipate, hope, or expect to get this started?
Parker: Which one?

Belter: This number IT part. Will that be next summer, too?
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Parker: Why, as soon as the dam is completed which should be rather soon I
should think. We can start that right away.

Godfrey: I have a couple of questions for Parker or Gartrell, I'm not sure at
this point. I have never seen any data about how the suspended silt load varies
with discharge in the Clinch. I'm sure that there is a hydrograph which says
when the weter discharge is increased somewhere in the neighborhood of ten-fold.
The sediment at the same time will go up perhaps one hundred-fold. Are you going
to try and do sampling over a range of discharge?

Parker: Well, we hope to do at least quarterly the bottom sediments on this
materials balance and, because of the way TVA operates their reservoirs, in a
sense we will be at different stages during these periods of time.

Gartrell: T think this will vary with the season. Some of the things will vary
slowly end there will be very little change when we're using water that will have
been stored for several months in Norris. In the wintertime with Norris low and
when between floods, then you have an increased silt load. I don't know specifi-
cally what kind of data we have, but I'm sure (I'm like you--I've got a building
full of samples) we could find out quite easily what is available along that line.

Godfrey: I know it is a complicated situation with Norris and its seasonal pattern
and of course this is trapping a good portion of the sediment. It looks to me like
there would be more in wintertime when Norris is pulled down. There will be more
suspended sediment available.

Gartrell: Well, Norris gets muddy in the wintertime. It freezes up there in Norris
Iake just like any river lake in the wintertime, but in the summertime it is nearly
always clear. I'm sure that Dan ought to be able to get enough information of that
kind and we can probably add some, too,

Jones: We should have an indication of that at the Clinton water plant. They ought
to be running daily turbidities.. I say "ought” because I'm not sure. A turbidity
would not necessarily be sediment, but it should be an indication and there is a
gage somewhere near there which could be tied in with the silt load.

Parker: I think, of course, we'll want to get together with the TVA people that
have had lots of experience on measuring sediment before we get very far along.

I think the USGS has also contributed a great deal on the movement of sediments

and silt.

Gartrell: On this item IV, I asked Rex Elder for any information we might have on
temperature and velocity distribution in the channel and in +his same section of
the river that I referred to, from the mouth up to K-25. He says that they have
velocities and temperature distribution data for wide means of flow conditions for
different seasons of the year and the data hasn't been worked up in final reports
in forms +to be distributed, but you would be welcome to use all the data but to
actually work it up would take several man-months. I imagine it would take about
‘the number of man-months you have here to do the total job but he does have lots
of information of that type. t might be that he has already done field work for
this phase.

Godfrey: Frank, did you say that was just up to K-257
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Gartrell: That is as far as we may have to cover because all the data we could
possibly use is from K-25 on down.

Belter: Maybe, Dick, you could check with your Geochemistry and Petrography
Branch. Seems to me they are doing some sediment studies but I don't know where

it isa.

Godfrey: AL Colorado State University. There are two programs that are concerned
with what Frank is driving at here, I'm sure that the Geochemistry people in
Weshington and also perhaps Parker and John Heim and his crew in Denver would be
interested. They have been working in this area. Whether they have touched upon
exactly what Frank is interested in or not is something I*'11 have to find out.

Belter: I do think this would be worth following up on, Dick.
Well, Frank, what do you think you will be doing in the next two or so months?

Parker: Two things. One would be preparing the eguipment for the general survey
and ‘the second, getting out on the river and taking enough samples to determine
exactly what samples we will take on this general survey. For instance the question
of whether we can composite mud samples all the way across ‘the river, which is what
is being done npw. They take several samples at each cross-section and make a
composite and measunre only the composite. I think this shonld be tested to see
whether this is actually a legibtimate operation. Ifm sure it is good enough for
the monitoring information they need, but for the materisls balance we might want
+to maeke sure that it is actually the preferred way to do it. We would also want
‘to check to see whether we shounld weight the channel samples more than we should
weight the ones at the edges along the same cross-section. I also question where
the samples should be taken. Right now they are taken by an Eckman mud sampler.

We might actuslly want to use a coring device to see whether better samples can be
obtained in that mammer and perhaps shear them off at different levels and measure
the activity. I think this is the sort of information we shonld develop in the
next couple of months at the same time we are working ‘to get equipment. Sbtan and
Dan are hoping to buy a boat and we hope that we can get that equipped and any
obher equipment needed for work during the summer. I think all we can expect to
do in the next couple of months is to find that information and get the lab set up
to handle some samples when we get them.

Godfrey: I might say that Phil Mathews and Joe Cragwall would be very happy to
work with you in helping to get whatever equipment you need.

Parker: Achbually most of the stuff that the USGS uses seems to be homemade.
Godfrey: Yes, nobody else wants it.

Parker: Phil also mentioned his department has a fancy, new temperature measuring
device.

Godfrey: We could round up some more of those if needed on a short term loan basis.

Belter: I have one more guestion for Frank Gartrell. What do you think, Frank,
about your agency's participation in the study? You will be supplying Parker with
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all the available velocity and temperature profile data that you have up to K-25,
and possibly a biology professor for the summer who may come to work on this pro-

gram?

Gartrell: Theab.is a possibility. And if you get the sampling program refined,
possibly the sanitary engineering staff would be able to assist in the sampling
program. But until we know exactly what the sampling program is going to be, I'm
not in much of a position to promise any further.

Belter: When you say sampling program are you thinking gbout ILeary's suggestion
of once a quarter fish survey or would there be any possibility of manpower?

Gartrell: T -think that possibly TVA Fish and Game would help with that, but I

had in mind either the sampling program that Frank was talking about which would
interest the Stream Pollution Control staff, or the transport of radioactive
materials through the river sysbtem. We're interested in the portion that is trans-
ported in solution in the water and also that which is transported in silt. Having
that interest I think that the Stream Pollution Control staff will perhaps be
interested with that stage of the sampling. It might be that they would want to
include some sampling even on beyond Watt's Bar further downstream, but I'm sure
that they would be interested in the early stages of the sampling up in the Clinch
and getting the sampling procedures worked out and deciding what is the best way
to do the sampling. They might later on exbend the sampling on their streams.

Parker: They certainly have had much experience in this field which we haven!'t.
Of course we would like to work closely with them to establish our program.

Belter: Well, that is three potential areas where TVA could participate or cooperate
in the study.

Gartrell: I think there is another way they could be helpful and that is in getting
the long term forecasts as to what the flow conditions are likely to be within the
next weeks or months, and you might be gnided in the rates of sampling by the fore-
cast of the operating conditions. The sampling might be in a period when they are
having little or no flow from Norris Dam. (Laughter) You need ‘o have some idea
of what flow conditions are likely to be if you want to get some different samples,
because you certainly don't want to sample in identical conditions several times.
Thatt would Jjust be a matter of providing you forecast information.

Belter: One other gquestion we could ask Price Wilkins; is there any other area,
after all these discussions we have had so far, where the Game and Fish Commission
could enter into this program aside from perhaps supplying some manpower on a one-
or two-day basis per quarter? Is this suggestion favoreble to your group or do you
see any other areas where you might perhaps enter into this program?

Wilkins: It would be better if someone with more authority than I have were here
to answer that question, but in general I would say that once you have established
your work routine and know what day you want to collect, you know what your minimum
standards are, then, if you want to come back and ask that question again, it may
very well be that we can help. Bubt right now you may be pubtting me in a position of
asking me how I would run your project. After you have started then come back to
1s and see where we can be of spme help.
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Belter: I'm sure you realize at -this stage that it is too much of a general run
into this thing. Much of +this initial work is more of a probing nature, general
survey type. Frank Parker has mentioned here and Stan, too, much of the beginning
work is really a general survey in navure and you have to do this first before you
can think in terms of what specific directions you want to go in the program.

Gpdfrey: I have a quesbion, Frank. On your data necessary for your materials
balance on the Clinch, do you have any idea as yet what frequency of operation you
will need to have?

Parker: I would think it would turn out to be mostly sediment carrying most of the
activity dowvnstream, which information we hope to develop during the general survey.
If this is the case, I ‘think that perhaps once a month--or once a week would be
actually what would be required. I believe this would be another thing +to be con-
sidered. We will try it in the field and see what works out best.

Godfrey: I have some reservations about the sediment carrying all the activity.
Gartrell: I have been thinking the same thing.
Parker: For one thing, the volume of water is a factor.

Godfrey: Actually there is very little sediment in the Clinch, particularly unp-
stream.

Gartcrell: Very limited. If you want to put it on a pound per pound basis it is a
very small proportion -of the mass going down the river.

Parker: The uptake gualities of silt is phenomenal, and if you try jar tests or
even if you make it in the field you find that the amount taken up is just enormous.

Godfrey: This is true. This is why I'm not going to make any bald statements. I'1l
Just keep my little yeservations right over here in the corner.

Parker: As I said previously, I am prejudging this. It all depends upon the general
survey to help us find this information.

Belter: One obher general question I have. About two or three months ago when
discussion was being initiated there was some mention made of the existing reports
that were either in the process of preparation or some which were coming out like
Gartrell's silt study report and the question then was whether there were any actual
Applied Health Physics reports coming out from this routine monitoring data. I
understand muich of it has been filed. I believe there was some indication that some
of these reports might actually be published. I was going to raise the guestion--
heve any things developed in the last month or so which would indicate whether some
of these reports are gbout ready to come out? I think we asked Frank Parker the
same thing, if some of these tracer study reports, which I guess you have two in
various stages of production right now, how do those stand, Frank? Maybe Stan or
Ed. can answer the other gquestion.

Parker: The data from the tracer tests is all worked up. The question now is
interpreting and writing it up. I think we can include this in one report because
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these summer tests were qualitative and not quantitative. Actually it lends
some additional bearing to the tracer test~-I think they should put in this report.

Struxness: I can answer the second part of your question. The Applied Health
Physics Section has been requested by AEC to prepare for distribution on the
standard distribution lists an annual Applied Health Physics report. The report
for 1958 is about ready and may even now be in Reproduction. The report for 1959
is also well along toward completion but I checked on it a day or two ago and be-
cause of the recent accidents they haven't been able to do a thing recently.

Belter: The reason for my question on this is perhaps utilization by the committee
members and their various agencies of the reports planning.

Schoen: Muach of the environmental monitoring data is published in an unclassified
form. In many cases, of course, in production plants the environmental monitoring

ta was included in the operational monthly report. Much of this operational
information is classified.

Belter: McConet!s presentation last spring to the National Press Club Association
in Washington D.C., where he made the statement that all the environmental data
as far as AEC installations were concerned, should be disseminated to the public--
this is more or less one of the follow-ups of scientific information. It has been
initiated more or less, at least the fallout data has been issued in three quarterly
reports up £ill now, And now':Dr. Western is coming out with one in which is
summarized all environmental data and fallout data. Environmental monitoring data
is published more or less on a routine quarterly basis. This is disseminated locally.
Leary Jones indicated the possibility of participating in this fish survey thinge--
one or two days once a quarter or something like that. Another thing I was thinking
of-~the possibility of one of your biologists or so working into this program some-
how or another, again depending on whether you can spare a man to work with Dan
Nelson. Seems to me he would be very useful. How long a period? What time--
summertime or what?

dones: Tt is hard to comment on something that occurs once a quarter. We can
afford enough personnel to handle that as long as we know as much as a month ahead.
It is this routine week-in and week-out business that is complicated, and I will
do some figuring. We want to be in on it. We want to help as much as we can on
this. Tying one up for six months, we can't do it.

Belter: What I'm wondering about is the possibility like Frank Parker mentioned a
moment ago--maybe the work will be intensified this summer. There might be a
place here where one or two people from the State Health Department or from the
Stream Pollution group could work with Frank®s group on some of this generel sur-
vey work.

Jones: Summer is our worst time.

Ssruxness: We have a problem in summer, too, of providing space and facilities for
the summer research participants. Also the activity of the ecological section is
intensified. I% could be a real problem for Avuerbach, too. Our problem is just to
find a place to put them if they get here. In September they return to their home
stations and we do have room.
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Wilkins: . If you decide that quarterly fish samples are enough and will be what
you need; we will tentatively schedule a man. I'm sure we can and Fish and Geme
in TVA can~~that will give you at least four, probably over a two day period.

Codfrey: I want to ask Frank another question about this. As you well know,
Frank, there is quite a little effort involved in getting a number of temperature
and velocity profiles. TYou were thinking of about how many sections and were you
thinking over a renge of conditions to £il1l in what TVA might not have?

Parker: I was thinking particularly of our quarters at a number of representative
stations taking the profiles--and there you would have high and low condition for
the year every time we got the samples. This would be information we would have to
use to £ill in with information we have on file.

Codfrey: Were you thinking of the areas--have you given any thought to the areas
of species that are not affected by the density current from Norris Dam that Rex
Elder was talking about last time, and installing these temperature gages?

Jones: T want to refer again to this general survey. The reason I'm asking speci-
fic questions is that I have to go back and explain the program to our biologist.
You need manpower -on ‘that?

Nelson: Yes.

Jones: When you collect your bothtom semples will you identify each of the bothom
organisms? Separate those and then take them in and measure radiocactivity?

Nelson: This would be the idea.
Jones: Could that material be sorted away from here and then be sent back?
Nelson: There is no reason why it couldn't be handled in that fashion.

Jones: How important is shipping time?

Nelson: I am concerned gbout sorting and handling organisms. We will be dealing
with species which ingest mud and silt. This being the case the silt in the
digestive tract will tend to be radioactive. I think it would be desirable to
allow these organisms to clear their guts of anything of this nature, otherwise
we will not know whether we are measuring the radiocactivity of tissue and orgens
or gus conbsnts. Consequently we would take the samples, sort the organisms as
guickly as possible, let them clear their digestive tract, kill and preserve

the bodies, and preserve the liquid and the organisms for radioanalysis.

Jones: Samples collected will arrive in Nashville by next morning by bus. You
are going to have to keep the animals alive until then. Will we run into a
problem on shipping that yon wouldn't have in a lab?

Nelson: I am not sure but I believe we could hold them in the refrigerstor nntil
the next day and sort them. This is a problem.

Jones: At this stage you have to tske it point by point. We will explore this
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aspect when I get back. We could do the sorting more cheaply in Nashville.
TVA, during this period, will hold a constant flow of water.

Wilkins: Youw mean it is constantly fluctuating? (Laughter)
Belter: Well, I think, Ed, that pretty well summarizes most of the agencies?

comments and suggestions where they might be able to aid in the brogram. I guess,
Dick, you probably want to check with the ¢ and P people on number V.

Godfrey: And see what possible help we could get from the members. Joe and Phil
have indicated their willingness to cooperate trying to get this on paper. That
will be on number IV.

Belter: I think that about covers all the groups. I think it extremely unfortue
nate that Friend couldn't be here.

Jones: But they contributed.

Gartrell: Yes. They contribute the river and we the manpower. (Iaughter)
Belter: Well, we've already discussed everything two or three times mostly trying
to get this manpower operating out in the field. He said again today just before
he left for the airport that from that standpoint I should just pass a little

information on so that they can see results as far as next week is concerned.

Jones: Maybe what we ought to do is get this map oub, work up an outline and say
this is what we decided you are supposed to do. He might be able to do it. (Laughter)

Struxness: I suggest that we have sat long enough for one day. We seem to have
all of the ideas pertinent to the proposal. I suggest that we break up and you
can go back to the hotel and recover some of your energy for the evening.
Belter: Unless Stan, Dan, or Gene--do you have anything else?

Struxness: We'll be back here at nine o’clock in the morning and we can leave

everything here as is.

Meeting adjourned at 3:30 PM
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PIAN FOR CLINCE RIVER STUDY
PURFOSE
1. The purpose of the study of the Cliiich River below Osk Ridge National Laboratory
is to obtain fundamental information or the physicel, chemicel, and biological
dynamics of a flowing, fresh water ecosystem which is receliving large volwnes o
low-level redfomctive wasies. Infoermation from a troadly conceived fuandamental
and applied program will have important implications for two m&jor world-wide
problems resulti-g from large scale ervironmertal contemination. Thece are:
"1. What is tle overall diluent capacity of fres: water envi-onments for
a1 increasing continuous input of large volumes of low level redio-
active wast. ?
'+ What is the long term irdirect impact of radloactive contaminstion of
suc. envirorments?
OBJECTIVES
This program has four general objective-, namely:
l. Yo determine the fate of radioaétive wazerials currently being discharged
to the river.
2. To determine and understand the mechanisms of dispersion of redionu-
ciides released to the river,
3. To evaluate the direct and irndirect nealtr and hazard aspects of the
curcenrt d4lsposal prectices i: tte river.
4, To eval.miz ire overall usefiliess of thiz and similar rivers for
radioactive: wa. '+ dlsporal jurnoses.
HYDROIOGY
The C2iie: River, 4 conpu et o the Teille 's.o niver Valley System, rises near
Tazewell., Vi.rginia and flowr ~¢.t-wez L0 _0irn “re Mennes.we Kiver rear Kirgs-orn,
Tennes. e, T Cliie. Ri-vr ° over 30D nilec lorg and crain. &n &rea o approxi-

mately 0. sqg.are i les., velow lNorri:s Dum, w0 (linelr Rive- Mile CRA) '9,&, rhe
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river is highly regulcted by the flow from the dam and by the flow from anc¢ the
elevation of tne water ot Wetis Bar Dum, locaied 46 miles downstream from the
confiuence of th-: CLincl and Pennessec Ravers. White Ok Creex, which dralns tre
23te oF tre Qi RUowe Navtonn  Talomerors, fhine ke Tiirek Riyer o MITo 50 c

Nhe CUCAWMLES pfuw 1Tud Wo cbe ihl il e tiln Uprloeiun pest Woise Jak Creek Lo CEM
28 Quring ithe non-flooding sewson, May o Sertember, and to White Oak Creek during
minimrs pocl elevation. The average flow Iin the river above White Osk Creek is W30
cfs with o maximm of 4:.930 cfs and a minimus of 130 cis.

The time ‘or waler or & wave wo mave from Rorric Dam to CRM 20.5 is variable,
¢eperding upen conditions in the river. A fliow of 3000 cfs corresycads Lo one
rurbize "nereving nh Horrie Tae. an? BEAN afe ancewngworde ta v rarTines oporating.
The eilectric&. Cutput & Tied L0 ohe IV power syslenm, anc because oY ihe inte-
greted use of weter ard stecam ihe {low st Norris Dam through ithe turbines might be
zero, 3000, or 5500 cfs. If the {low were zero prior o startup, then s sollitary

weve would be generated when the itwrbine gates were opened. This would also be

tyeip 4R Hypa copebdmac wewe arnaratinpe peoar v shesiIine ome gre, e yelalso . oo
e UAVE HeDTLUE Ll Paly hpl.. Lhu GUpLh OJ si.el b RDE TLVEY Ui e WOULG VLIS

depending upon the water eievation ail Waills Bar ki

e time of wravel of water from Noirris Lem 1o JRM 20.2 1s about twice t*he tlime
for tne wave Lo trave.. Thie essumes unstratified flow in the river whict. ig not
glways the case. ln wne summer baCKWs Lers “rom Yatis Bar Tmp are varmer than th-

om Rorris DAy Enc wWallit cause nge xOrTris wuot.o

3

- spaer the vooLea water, s siraiified flow. The "duck urnder poirt’ vaerlies

depending wpon conditicns in the river, out commonty ozcurs at avout CRM L. It

15 evident tnei une C.'nch River is o nlghly complex nydraulic Sysiem.

The Clineh River *s uced for Tishing. swimmdcg, weter skilng, irrigation,

drinking weater, and industrial cocoling. The river 1o also usec Uor prviae?

Y

primerily coal barges, up ¢ the K-2% sweam piant at CRM 13, The ws-o ot Lhe
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will be materially increased if the Iroposed Melton Hill Dam at CRM 23.1 1s con-
structed. This would entail importent channel changes and increased velocities
&nd lower temperatures in the river.

RADIQACTIVE RELEASES TO THE RIVER

The Ouk Ridge Mutiomal Leboratory releases scme radiocactive material to White
Oak Creek from the weste vater trestment plant, earthen seepage pits, drainmge of
various reactor facilities, cooling water from the reastors » and storage from the
bed of White Oak Iake.

White Oak Iske from 1943 to 1955 had been used &8 an impoundment for the wastes
released from the Labaretory. This lake covered an area of 35 to 44 acres and hag
&n aversage depth of 6 feet. Some of the westes Tlowing from the laboratory settled
in White Oak lake end were sorbed om the muds and silte. Eventuslly equilibrium was
reached in the lake between inflow and ocutflow of radicactive materials and the lake

“vas drained. How the wastes flow in White Ok Creek through the bed of White Oax
lake. The gates at the dam are still operative and will be used to form & leke for
temporery storage if high-level wastes zhould accidentally be discharged. -

During the 10 yesrs, 1948-1957, a total of 3600 curies have been discherged
from White Osk Creek inmto the Clinch River. The sajor radioactive comitituents have
been the rere earths, strontium 89, stromtium 90, cesium 137 ang ruthenium 106. In
a.ddit:!.on, White Qzk Creek discherges substantisl quantities of nonradiosctive chemi-
cals, particularly nitrates. This chemical discharge and the slowing down and warm-
ing up of the Clinch River waters below White Osk Creek results in luxurious alga}
blooms in the mutrient rich waters.

The Oak Ridge Gasecus MMffusion Plant ang the Y-12 Plant also discharge wastes
to the Clinch River. The wastes from the uranium processing st these plants, though

cf low activity,does iscrease the contaminant load of the river.
o MPC STARDARDS FOR RELEASES TO THE RIVER

The present ECRP standards for drinking water used by the populetion at large
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do not necessarily &pply to coneentrations in the Clinch River because the river

is not used es a source for community drinking water supplies. It is slso possible
that fission products in the river in concentrations lower then thege MPC gtandards
could be reconcentrated in the bottom sediments and the biota to such en extent that
hazardous conditions might develop. Studies of the continuous discharge of redio-
active materials will lead to an understending of the proper use of the river to
essimilate radiocestive westes without detriment to man or to the epvironment.

CORTIRUE RELEASE

The contimmous discharge of raficsstive meterial, by definition, will s&llow the
physicel, chemical, &nd biclogicsl envircaments to approach steedy state conditions.
The absorption and adsorption of the redicsetive meterisl by the suspended golids
and biota will tend to decresse the conceniretion of redicactive msterisl in the
vater. The physical processes of disperssl need not be considered because they
epply only to the beginning end ernd of the flows. fThe rest of the time gimple
dilution is ell that occurs, provided the conteminent is uniformly mixed by the time
it reaches the cross sections of interest. The monitoring of contiruous discharges
mist include meagurements of concentration in the biota, mud, eand water. VWsater
used for drinking, irrigation, and recreation sghould not exceed acceptable dogages
to downstrearm users. From the public health viewpoint, the most irportant elements
of the enviromwent to be monitored are those which are éirectly involved in humsn
food cheins, namely, water, figh, and irrigated sgricultural crepe. It would be
desireble, of course, to monitor the entire food~-web in order to determine concen-
trationsz and ecologicel effects in the envircnment as & whols.

Pregent Progrem

The primary erphasis of the study of releases to the environment to date hes
been to ensure that the concentrations are below the maximm perzissible copcentraticnu

for drinking water recommended by the Ketionsl Cumwiitee on Radisticn Protectien. oy,



count should be high, White ¥ing Dem would be cloeed until gueh time &5 the activity

Compoeite msampleg are enalyzed mdiochemically for strontium, cesium, rutheniun,
iodine, zireonium, trivalent rare earthg, niobiuzm, barium, and cobalt. Once the
radioactive msterislg resg out of White Ozk CreeX, they then Tlow into the Clinch
River ang eventually into the Tennesgee River. Eseh year the Laboratory has
conducted o Burvey of the amount of rediocactive materialg in the Clinch and Tennepgee
River sediments, Hater szamples ere also taxen. The River bottem 15 sempled every
2 miles in the Clinch River and &pproximetely every 10 Kiles in the Tenneggee River
&od in its reservoirs. Fifty-foot intervals are uged in the Clineh River eross sec-
tilons. An everzge of ten readings and saxples ere taken Per crose section in the
Tennesses River end et Watts Bar end 6hickammga reservoirs. %The gamna radiation
of the bottonm sadimentsg 1n Plece is mesgured by 12 battery-operated G-¥ tubes
connected in parallei. Bottom sediments are also analyzed for their rediochemicey
congtituents., A wster sample 13 collected daily at Center's ¥erry near Kingston,
Tennesgsee, snd composited for a three-month period. The compogite is filtered and
concentrated. The regidue of suspended solids and the concentrste are analyzed
';tor fission products to determine the level end compogition of the radiomiclideg
existing in the Clineh River waters.

The highegt concentration of redioectivity in the river bottoa gedimentg is
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of White Oak Creek and the Climeh River wherw the velocities are slowed. The
concentration of radicactive materials in the River falls off very quickly after
the first 20 miles and is enly about twice backgrournd at 100 miles and approsches
background st 150 miles dowastream, though fission prodncts are still detectable
by sediment snalysip. At this level it is @éifficult, if mot imposgible, to
distinguish between falleput and waste digpossl contaminents. The level of radicactive
contamination in the bottom sediments érops off rapidly below each dam in the
Tenneseee River, and increasgeg again as the next daxm is approsched. Thig, of course,
ip bossuse the water veloeity decremses at the dam, and particles settle out.

Px'cposedht_::gmm
Beplaxstoinereasethispmgramtomhanextenttha‘cabadgetofthe

rediooctive material in the river can be established. It is n#eeseaxy to determine
vhat 18 already in the river, whet we are edding to the river, and whst is leaving
the river. Yhis budget will require & wore destailed analyais of the wastes leaving
the Leboratory snd a more Geteiled determination of the redicactive materisal in

the water, md, and biota. Additionsl sampling stetions will be established

on the river both upstreeam and dowmstream from White Osk Creek. %These stetions will
be located with respect to the VA silt ranges. '

The mxin sampling stations will be located wpstream as far as the site of
the proposed Melton HEill Dam and downstresm as for &s the entry of the Emory River,
Clinch River Mile b4.%,

Yhe comnstruction of Melton Eill Dam will have an important effect on the
velocities, temperatures, asnd sediment traasport of the Clinch River. It 1is estimated
thatthemimhmwrmtenatmtemmmlbe 5 degrees P lower then at
prepent. This could mean that the mutrient-rieh Ehite Oak Creek waters would float
en the surface of the Climeh River a good derl of the tima.,

The changes in the chanmel of the river to accompany the discharge from Melton

WSy b . S x r
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depogitica. An imwpdiste stert in the river prograz will also pzke
1t poesible %o vatsh the beilé-wp cf sediments in new sress &xd to
detesrine the means and mecheniem theresf.

Vater samples will BS taken to dotermirs the redicactive and
cherriosl constituents. The cross gectionsl distribuiion of the
rediocctive materials in the water phase will be determined.

The bed lead movements will be imvestigated to deterzine the
exount of doposited silts that sre beipg resuspenied and to evaluate
the effect of high velocities wpon resuspensicn of silts. 8ilt saaples
will be exemined to eorrelate radicnmslide wptalre with minersl epscies.
It ic planned that the USES Geochemistry and Petrology Bransh will
dstersine the mineral species.

fhe last survey of ccntemingtion ef gems figh in tho (lineh River,
made in 1948, stmpled fish at two locaticns - one Just balew the White
Onk Creekx cwtfell and the second at Clinsh River Mlile 18 to 19 (adout
6 -1/2 miles belov the owtfsll). Eo csllections were msde sbove the
outfsll. OFf the redicsstlve figh cclleeted in the river proper &ll
were well withirn EPC standards in operetion at that tims. It would be

desireble %o survey for rediczetive conteminstion the gmme fish specics

ebove and below Wnite Osk Crezk. The extent of & figh gurvesy wild be governed




1. The population densities, distribvutions, biowess and radicmuedide poncen-
trations in the major bottor~dwelling orgenisms such as ghellfigh (elam);
crustaces, end insects will be determined.

2. The semsonal and ammual coxposition and veriatiom of the Clineh River abore
and below the White Oak Creek outfall will be characterized, This objJective will

carbountes, stable isotopes as well gs radiomctive ones, texperztire and turbidity
¥ill de meesured. Total oxygen and carbon dioxide will be megsured to determine
the greas primary rroductivity which is the totsl rate of photosynthesis in the
floving water mmss,

3. The movement and rates of blologicel end chemicel cycling of strontiwm sQ,
cesiwm-137 and other isctopes in the Clinch River vill be measured. This work
vould irclude field and leboratory studies an retes of uptake and turnover of iso-
topes Ly ghurecteristie river organisws under steady and non-steady state conditioms
and varying cubstrate conditions,

INTERMITTERT RELEASE
An intermittent relesmoge may be charmcterixed as ome &n which physicel processes

in the stresm play the prizery role, while the biclogical &nd chewiesl mocesees
&re subcrdinate. In other words, the "slug" of radicsctive materisl will pass

through ench cross ssction of the stresm so repidly that it will not come to
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chemicel ar biologicsl equilibriwm with the biota &nd sediments. For the sake of
gimplificetion, therefore, we may igrore the uptake and deposition dwe to chemical
and biological processes end detersine the dispersion of radiocactive materials due
only to physical processes. It is possible to determine dispersal patterns of
intermittent releases by three metbods.

Present Progra=:
A gperles of szall scale tracer tests &are being run this sumer es part of the

training program for the AEC Radiologicsl Physics fellows., The tesis ere particularly
concerned with hydreulic conditioms at the mouth of White Oak Creek and background
radistion messurements above White Oak Creek, Through the cooperstion of the USGS,
velocity and tempersture profiles are obtained &t the same time.

Two years ago tracer studies were run vhen TVA msinteined stesdy flow in the
river for destermining the degree of reaseration of the Clinch River below Forris D=m.
Tracer-level tests were run on July -7 and July 9-13. Toe TVA maintained &
steady flow in the Clinch River of 3000 cfs for the first test and 6000 cfs for the

pecond test. On each test, 5 curies of 13‘31 wes injected into White Oakx Creek &t

i{ts confluence with the Clinch River. Iiquid semples were taken periodically during
the course of the test at Clinch River miles 19.6, 17.8, 15.5, 14.0, and 13.1
(stations A, B, C, D, and E, respectively) (Fig. 1). Scintillation counters were
used for measuring the concentration of redlolodine flowing past the sampling
stations. Through & cooperstive a.rra.n,gemgzgt with the U.S. Geological Survey, the
flow through this reach of the river wes meagured during the test. The velocity
end tempersture profiles st the ssmpling stations were also determined by the U.S.
Geological Survey.

Additiomel liquid samples were collected downstream et Centers Ferry (CRM L.k)
and st the Kingston Stean Plant (Emory Kiver inteke). While the results have not

been completely eveluated, preliminery studies of the first test at CRM 19.6
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(station 4) show clearly that complete dilution was not attained,; under the river
canditions existing during the time of the test. A definite temperature gradient
exigts (Fig. 2) causing the econcemtration profile shown in Fig. 3. The comtaminsted
White Oak Creek water flows below the surface weters of the Clinch River snd rem=ins
close to the right nk, only graduslly spreading across the river. Further dowmn-
strean at station C, CEM{ 15.5, ecmplete dilution wams obtained.

Proposed Progrees: 1. Amalytical
First is the purely analytical approsch based cn the theories of fluid mechenicg.

Because of the inhowogeneities in crusg section, gradient and level of the stresm,
and the varisblences in flow and temgerature, simplifying asswmptions emst be made.

The simplified equation &nd its seluticm is

2
; © e A+IXN)e 1 Jc
3“2'-‘%%2"(_2’1‘""3?{ (1)
x X a a
2
¥ x ~ vt
C % ——m—eom- exponent ( - ﬁ——ﬁ—-l— - (B4+2)t ) (2)
hshsf e ho™t

¥here C &nd M ere the concentration end msss of the contsmlinant, A the cross
sectionsl erea of the atresm, a? the eddy diffusion coefficient, t the time after
releese of sctivity, x the distance downstream from the &osing point, v the mean
velocity of the stresm, K the gross river uptske coefficient, and A the muclesar
decay coefficient.

It is obviocus thxt 811 the unknowns and uncerteinties of the biological and

chemicel proresces sre lumped together in the river uptake coefficient.

Proposed Pregram: 2. Fileld Testing
It is negesasry to run a geries of field tests, which is the second method of

studying intermitternt releuses, with various isotopes to deterwine the river upteke
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cofficient and the eddy diffusion coefficlent for the particuler conditions under
vhich the tests were rum, The cosfficierts ere obtatned from the Tield test date
by plotting the per cent of the éontaminant Pussing eech stetion on gexi-log paper
versug time axd from the siope determining toe combined muclear decay end river
abscrption coefficient. Tae eddy diffusion coefficient car be determined by
multiplying the ficw-through curves by the coxdined muclear decey and river upteke
coefficlent to maks the rormalized aree under the curve equal to 1. Then taking
advantege of the Tect thet the flov through curve is a sXewed Goussian curve, the
eddy diffusion coefficient ig found by use of tre Proverties of the wmement genereating
function to be equal to

2 s}
2 9 2
== = % . (3)

(ml)3

vhere x = distance dovnstream from the dosing station, B, = second momert generating
function sbout the origin, n, = first moment gererating function avout the origin,
¥hen sverage velues for eddy clffusion and river uptske coefficients have boen
determined for a wide verlety of conditiors, then it ghould be possible using
equation 2 to determine the cortsminant flow through curves. Without these
experimerntally detersined values, the utility of the Tirset method is relstively
limited.

The problems of fleld testing, such az irregular fiows, temperature chenges,
lerge man power and equipment reguirements, end the necessity of many teste to
obtain results under representative conditions, mre menifold; however, it is the
only exnct method pozsibtie.

 roposed Program: 3. Mgdel Testing
A third posasible method is model testing where flow, temperature, and elevation

can be varied easily over wide renges and can be related to prototype oace the

- e e i e e
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model nas heer verified, & moael ty verified Lrcreuiically to insure tnatl the
velocities end Alrention of lov ar in proper sgreemen: wiith the brototyose., “he
model vould glag Leed 12 be verifie v these tests for Temperature distribution,
&3 the Jdensity Currents resuiting from ithe varietions ir texmerature pley an

(e dispersion oo than radlocontaminants, The model would bLe
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COXCLUSION

The best solution to the intermittent test; and the continweus test as well,
is a synthesis of all three methods, combined with the informetion developed by
the study on the rates of uptake of the various isotopes by individual organisms,
muds, and flora. Then it should be possible to use the model data, the field test
data, and the ecologilcal informetion to obtain the constants necessary for the
mathemetical model of the system and to calculate the flow-through curves of the
contaminant for a wide variety of conditions. This is essentially the epproach
that we are using at present to evaluate the water-borne hezards of the startup of

the K. S. S8avannah at Camden, NHew Jersey.

Progrem Fiscal Yearsl960-1961

During the mext two years we propose to implement the above over-all plans
by: -

(1) Year-round survey above and below the confluence of White Ozk Creek with
the Clinch River for rsdionuclide composition and corcentrations in:
(a) sediment samples which will be correlated with TVA 511t ranges to
determine the total radionuclide load in the sedimente. Continuing
surveys will check the build-up in these sediments end if equilibrium
is belng reached. In particular, surveys will be made during periods of
low axd high flows to determine the effect of such flows omn the totel
contaminant lcad. (b) water samples vhich will be taken &s part of the
limnological study to determine the activity and chemical distribution
across the stream and downstream for the verious river regimes. The
temperature profile, turbidivy, and dgfamnal curve axygen vill also be
measured.

(2) Fish collection at variocus points above and below White Oask Creek and

snglyses for radioective content.
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(3) Quantitative plankton and bottom invertebrate anslyses.
() Tracer studies with releases occurring under & variety of river regimes.
(5) Model testing of the reach of the river immedintely downstresm of White
Qak Creek.
The above studies will be co-ordineted with the U. 8. Geclogical Survey, TVA,
Tennessee Stream Pollution Control Board, and the U. S. Public Health Service.

The estimated man power and doliar costs will be:

Year Man Power Costs
1960 3.3 $100,000
1961 3.8 150,000

These estimates include the man power and dollars supplied by the Ecology
Section and the Applied Health Physics Section to carry out their respective

shares of the program.
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PRELIMINARY REPORT ON CLINCH RIVER SAMPLES
COLLECTED FEBRUARY 9-15, 1960 BY PERSONNEL OF THE
U. S. PUBLIC HEALTH SERVICE

I. General

Samples of biota, mud, and water from the Clinch River were
collected by personnel of the Cooperative Studies Unit, Radiological
Health Research Activities, Division of Radiological Health, Robert
A. Taft Sanitary Engineering Center, Cincinnati, Ohio during the period
February 9-15, 1960. Personnel from the Center who participated in
this sampling were Dr. A. G. Friend, Mr. A. H. Story, Mr. M. Howell,
and Mr. C. Henderson. The first three of these participants named are
Sanitary Engineers attached to the Radiological Health Research Activ-
ities at the Center and the latter is an Aquatic Biologist with the
Research Section of Water Supply & Water Pollution Control also at the
Center. .

Persons contacted during this trip were: Mr. Larry Miller,
Chief of the Fish & Game Department, and Mr. Jack Chance, Fish Biolo~
gist, both of TVA at Norris, Tennessee; Mr. Wilbur.Kochtitzky, Mr. Milo
Churchill, Mr. Ward Filgo, and Mr. Buckingham of TVA in Chattanooga,
Tennessee; Mr. Swearingen, Plant Superintendent of the Chattanooga
Water Treatment Plant; Mr. Ralph Sineclair, and Mr. Harold Mulligan of
the Tennessee Water Pollution Control Board; Mr. Price Wilkins and Mr.
Ed Manges of the Tennessee Fish & Game Department; Dr. Frank Parker,
Dr. Dan Nelson, Mr. Roy Morton, Mr. Ray Richardson, and Mr. Ken Cowser
of the Health Physics Section, ORNL; and Mr. John Latendresse, Mr,
Cecil (Meatball) Morse, and Mr. J. P. Lyons, all the latter being
commercial fishermen in this area.

JXI. Location of Sampling Stations and Samples Collected

A, Station 1

Station 1 was the area above Norris Dam. The water sample
from Station 1 was collected from the concession stand approximately
1/4 mile north of Norris Dam. The mud sample was collected in the
vicinity of Pellissippi boat dock, approximately six miles above the
dam on the Clinch River arm of the reservoir. One large fish sample
was collected from the mouth of the cove at the boat dock and the other
two fish samples were furnished by Mr. John Latendresse. These latter
fish were collected from the upper reaches of Norris Reservoir where
commercial fishing was going on at the time of this trip. The minnows
from Station 1 were collected from a small stream flowing into the reser-
voir about three miles above Norris Dam by Mr. Mulligan and Mr. Sinclair
of the Water Pollution Control Board.
NOTICE
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In the stretch of the river between Norris Dam and White Oak
Creek (I would estimate about half way) a sample of filamentous algae
and one live clam were collected.

B. Station 2

The water sample from Station 2 was collected from White Oak
Creek about 50 feet above its point of entry into the Clinch River.
Fish samples were collected from the mouth of White Oak Creek and at a
point about 150 yards downstream from the mouth. Bottom mud samples
were collected in the vicinity of the dam on White Oak Creek, at the
mouth of White Oak Creek and from the Clinch River about 150 yYards down-
stream from the mouth. A sample of soil was also taken from the creek
bank near the mouth of White Oak Creek.

C. Station 3

The water sample collected at Station 3 was taken from the
center pier of the Gallaher Bridge located near the mouth of Grassy
Creek. Bottom mud samples were collected about one mile below the
mouth of Poplar Creek at buoy 10.9 and about 200 yards below the point
of entry of Poplar Creek into the Clinch River. Fish samples were col--
lected just above and just below Gallaher Bridge. A medium-size eastern
painted turtle was collected in the gill net just below Gallaher Bridge.
We are indebted to Mr. Ed Manges of the Tennessee Fish & Game Commission
for his aid in collecting the fish samples at Station 3.

D. Station 4

The water sample from Station 4 was collected on the south
bank of the Clinch River at Anderson Ferry almost opposite the point
where the Emory River enters the Clinch. Mud samples were collected at
the mouth of the Emory River and about 1/4 mile above Anderson's Ferry
in the Clinch River. Large fish from Station 4 were collected about
1/2 mile below highway 70 bridge west of Kingston. The small fish sam-
ple at Station 4 was collected at the same point as the mud samples
about 1/4 mile above Anderson's Ferry.

E. Station 5

The water sample at Station 5 was collected immediately above
the face of the Fort Loudon Dam. We are indebted to the Security Offi-
cers at the Dam for changing sample bottles every day, thus relieving
us of the necessity of visiting this sampler daily. The mud samples
from Fort Loudon Reservoir was collected about eight miles above the dam
at a public picnic area. The fish samples were collected from the same:



Sample’
Type

Algae bags
Clam (shells)
Crayfish
Fil. algae
Filter sand
Fish

Mud

Plankton tow
Rock

Sand wash H20
Sludge
Spinach bags
Snails

Tea bags
Turtle

Water

Station Totals

"

13
L

KOO AN+
1

Clinch Rivg

1

Tennessee K

Three diffe

area. For these fish collections we are indebted to
Principal Trout Biologist of the Tennessee Fish & Gai
accompanied us to this area and furnished the boat ai
the collections were made.

F, Station 6

The water samplé from Station 6 was collec
race below Watts Bar Dam. The mud sample (sand) was
1/2 mile below the Dam. A sample of clam shell from
also collected for analysis.

G. Station 7

The water samples from Station 7 were coll
Swearingen, Plant Superintendent of the Chattanooga ¥
Plant. These daily samples consisted of hourly compo
raw intake water and the treated water. Mr. Swearing
for us a sample of settled filter sludge approximatel
a sample of back-wash water, and a sample of used fil
Chattanooga Water Treatment Works. Mud samples were
upstream face of the Chickamauga Dam and from South C
about 1/4 mile from its mouth and below the heavy met
effluent of which was discharged into this creek. Fi:
Station 7 consisted of four catfish from the vicinity
nessee in the Chickamauga Reservoir. One medium size
collected immediately below the Chickamauga Dam and a
was collected from Hales Bar Dam near Shellmound, Tem

In addition to the above samples three bot1
were collected from Bear Creek on the Oak Ridge Reser
listing of all samples analyzed is shown in Table 1.
howvever, thé numbers do not indicate individual samplc
the trip but samples analyzed, e.g. an individual fisl
one to seven samples when separated into component par
purposes.

ITI. Discussion of Results

A. Water

Gamma spectra of water samples collected at
tions on the Clinch and Tennessee Rivers are shown in
nuclide concentrations for these various samples are s
The predominant radioisotopes found were-Cel44-prl44,




Cs137-Bal37m o0, ang sr9%, Traces of Zr95-Nb95 and Znb5 were indi-
cated by these spectra. Plots of the activities of the various isotopes
at the various stations are shown in Figure 2. From this plot it will
be noted that the Cel44-prl44 anq ¢o60 disappear from the water phase
quite rapidly -- little activity from eithér of these nuclides being
noted beyond Station 3. Csl137 also seems to disappear from the water
phase quite rapidly -- no activity from this isotope being indicated
below Station 4. The ruthenium and strontium, however, appear to remain
in the water phase for appreciable lengths of time as indicated by the
plots on Figure 2 for these elements. It is probable that this rapid
reduction in concentration_in the water phase is due to the uptake of
Cel44-Prl44, Coso, and Cs137.pal37m by the bottom muds either due to ion
exchange, to adsorption, or to precipitation.

B. Bottom Muds

Gamma spectra of bottom mud samples collected at the various
stations on the Clinch and Tennessee Rivers are shown in Figure 3.
Station 1 and 5 are to be considered as background. It will be seen
that the same isotopes found in the water also appear in the spectra of
the bottom muds with much higher concentrations. Radionuclide concen-
trations for these various samples are shown in Table 3. A plot showing
the concentrations of the various radionuclides in the bottom muds is
shown in Figure 4. The low values shown at Station 6 which were collected
at Watts Bar Dam are probably due to scour in this area and also to the
fact that the mud sample from this station showed very little clay con-
tent from visual inspection, the main component being sand which has
very low ion exchange capacity. The high concentrations further down
the river at the face of Chickamauga Dam were consequently due to the
deposition of materials transported by the river or may be due to ion
exchange in situ. Figure 5 shows gamma spectra of bottom mud samples
collected from some of the tributaries flowing into the Clinch and Ten-
nessee Rivers in the reaches under study. These streams include White
Oak Creek, Bear Creek, Poplar Creek, and South Chickamauga Creek. Also
shown is a spectrum of the mud samples collected from Loudon Reservoir.
Corresponding nuclide concentration in the bottom muds as determined
from these samples are shown in Table 4. As might be expected the nuclide
concentration values reported for the sample collected from White Oak
Creek are guite high with the presence of Ce144-Pr144, RulOG-Rhloe,
Cs137-Bal13 m ngs—Nb95, and Co®0.indicated. The spectra of mud samples
collected from Poplar Creek also show the presence of the same nuclides
as those found in the White Oak Creek samples, although the concentra-
tions are lower by a factor of one or two orders of magnitude. Whether
these isotopes found in the mud at Poplar Creek originated from White
Oak Creek or whether it reflects discharge practices in the K~25 was
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not determined at this time. From the data, however, it appears that
the former premise is more dependable since activity levels are lower
upstream in Poplar Creek than at the mouth. From the sample collected
at Bear Creek little activity due to man-made nuclides appeared although
peaks are present which indicate some activity due to decay products of
both Th232 and U238, The same may be said of the sample collected at
Fort Loudon Reservoir.

It has been reported that a heavy-metals industry located on
South Chickamauga Creek just above Chattanooga might be responsible for
the high activity levels of SrS0 reported by the Basic Water Quality
Network for Tennessee River water at Chattanooga. While in Chattanooga
we inquired as to the activity of this industry and were told that it
had discontinued operation about eight months prior to this visit.
However, in order to determine if there was a reservoir of activity in
the bottom muds of the South Chickamauga Creek which might be slowly
released into the water, a bottom mud sample was collected about 1/4
mile from its point of confluence with the Tennessee River. The gamma
spectrum of this mud sample shows little activity due to man-made
nuclides; however, peaks do indicate the presence of decay products of
U238 ana Th232,

C. PFish

In general when the samples were large enough they were
divided into component parts consisting of flesh; bone; scales; liver;
gill, heart, and thyroid; stomach, intestines, and contents; and the
remaining viscera. Each of these samples was analyzed separately in
order to determine the location of specific radionuclides in the body.

l. Stations 1 and 5

Gamma spectra of fish samples collected from Station 1
(Norris Reservoir) and Station 5 (Fort Loudon Reservoir) are shown in
Figures 6, 7, 8, and 9. Nuclide concentrations are shown in Tables 5,
6, 7, and 8. For relative values these samples were taken as back-
ground, i.e. do not reflect any influences from the discharge of White
Oak Creek to the Clinch River. It will be noted that in general slight
concentrations in nuclides are reported, this activity probably being
due to fallout on the water shed from weapons test.

2. Station 2

The fish collected from White Oak Creek were small and
consequently it did not seem advisable to divide them into seven sam-
ples as we did for larger fish. These small fish were divided into two
samples. They were gutted and the insides counted as one sample, the
remainder of the fish counted as another.
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The samples collected from White Oak Creek represent
three species, gizzard shad, white bass, and sauger. The gamma spectra
obtained from the analyses of these fishes are found in Figure 10,
Radionuclide concentrations found in these species are shown in Table
9. It is interesting to note that the activities of the gizzard shad
were significantly higher than those of the white bass and sauger on a
per kilogram basis. This is probably due to the fact that the gizzard
shad are lower in the food chain than the game species represented by
the bass and sauger; and consequently,due to their feeding habits,
accumulated greater quantities of all the nuclides than did the latter.

3. Station 3

Gamma spectra of the component parts of two game species
of fish, white bass and sauger, are shown in Figures 11 and 12,
respectively. Corresponding nuclide concentrations are shown in Tables
10 and 11. Since these are game species of fish the nuclide concentra-
tions are smaller than would be the case with filter and bottom feeding
fish. The concentration of nuclides from the component parts of the
latter type fish are shown in Tables 12, 13, and 14. Gamma spectra for
these samples are shown in Figures 13, 14, and 15.

The nuclides present in the fish collected at Station 3
are identical with those found in White Oak Creek and with the water
collected from White Oak Creek; however, the corresponding levels of

activity_are appreciably lower. The nuclides found were Cel44-Pr144,
RulO®_pnl0® | 157 pa137m, 2,95 8,95, 2065, €60, and Sr90,

The nuclide concentrations in the carp from Station 3
presents an interesting picture. A perusal of the values shown in the
Figure indicate that practically all the activity is tied up with the
stomach, intestines, and content. One might speculate that this fish
had probably spent most of its time in the Clinch River upstream of
White Oak Creek or in one of the tributaries flowing into this area and
that it had only recently moved into the area where it was caught. If
this were true, then the high nuclide concentrations of ruthenium and
cesium in the intestinal samples would indicate that this was taken up
with the food and that the fish had not been able to assimilate and fix
this in his body organs to any extent. Conversely one might say that
the gizzard shad from this station had spent an appreciable length of
his time in waters with relatively high nuclide concentrations.

4, Station 4

Three samples of game fish representing two species,
sauger and smallmouth bass, were collected at Station 4. Gamma spectra
of these samples are shown in Figures 16, 17, and 18, respectively.
Nuclide concentrations are shown in Tables 15, 16, and 17.
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Gamma spectra of carp and carp sucker from this same sta-
tion are shown in Figures 19 and 20. Nuclide concentrations found on
analyses from their component parts are shown in Tables 18 and 19. The
same error in drawing conclusions concerning uptake by fish which has
been stated for the smallmouth bass are more vividly pointed up by com-
paring these two samples of fish which have similar feeding habits.

Here the nuclide concentrations are significantly different.

Gamma spectra of small fish samples collected at Station
4 are shown in Figure 9.

5. Station 7

A fish sample consisting of four catfish, collected from
the Chickamauga Reservoir at Hixson, Tennessee, was obtained from a
commercial fisherman. The gamma spectra obtained from composited com~
ponent samples obtained from all these fish are shown in Figure 21 and
nuclide concentrations are shown in Table 20. The results of the anal-
yses of these fish for radioactivity are surprising since none of the
man-made isotopes appear in concentrations large enough for determina-
tion by gamma spectroscopy, although the gamma spectra do indicate the
presence of the decay products of Th232 and U238 in measureable quanti-
ties. Strontium-90 concentrations were determined by radiochemical
means. Here again one might speculate that these fish had spent all of
their life in one of the tributaries which is not effected by discharge
practices of ORNL and had only recently migrated into the Tennessee
River proper. Such an explanation would appear feasible provided the
information we obtained from the commercial fisherman was true and these
fish had been caught from the Chickamauga Reservoir on the preceding day.

Gamma spectra of a buffalo taken from Hales Bar Reservoir
below Chattanooga are shown in Figure 22 and nuclide concentrations
determined for these samples are shown in Table 21. With the excep-
tion of Cel44-prl44 ang Co 0, all the other expected isotopes are pre-
sent, some at surprisingly relative high levels.

. e
» I AR

D. Miscellaneous Aquatic Fauna

Gamma spectra of miscellaneous aquatic fauna consisting of
snails, crayfish, clams, and a turtle are shown in Figure 23. Nuclide
concentrations where they could be calculated are shown in Table 22,

In some instances the counting geometry was not determined and conse-
quently nuclide concentrations based on these gamma scans are not
possible. However, all the samples, except the turtle, were submitted
for radiochemical analyses and the results obtained for sr90 are shown.
It is significant to note the level of Zn65 found in the snail sample
which was collected from a small stream flowing into Norris Reservoir,
while only traces were found in those samples collected at other places.
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E. Plankton

Plankton tows were obtained at four statioms, 1, 5, 3, and
4. Gamma spectra of these samples are shown in Figure 24. These sam-
ples were quite small indicating a practical absence of plankton from
the river system at this time of the year and consequently the nuclide
concentrations on these small samples were so minute that their spectra
appear as practically normal background.

F. Filter Sand from Chattanooga

Gamma spectra of filter sand.as ‘¢ollected, after washing,
and of two wash waters, are shown in Figure 25, Corresponding nuclide
concentrations for these samples are shown in Table 23. The filter of
the unwashed sand showed activity due to Cel44-prl44 gyl06_pn106
C5137-Ba137m, and CoGO, with a trace of Zr95-Nb®5. 1In order to deter-
mine if this activity could be removed from the sand by a simple back-
wash procedure, the sand sample was placed in an approximately equal
volume of water and stirred for about five minutes. The result of the
gamma analysis of the wash water, obtained from this washing, is shown
as the third spectrum in Figure 25. After this preliminary washing the
sand was again resuspended in about an equal volume of water and stirred
quite rapidly for approximately 20 minutes to see if attrition between
sand grains would remove any activity left on the sand after the first
washing. A gamma spectrum of the second wash water is shown as the last
curve on Figure 25, and a final gamma spectrum of the filter sand after
the two washings is shown as the second spectrum of Figure 25. A glance
at this latter spectrum indicates that the activity due to ruthenium,
cesium, cerium, and cobalt are very firmly attached to the sand parti-
cles and would be difficult to remove by mechanical means. The type of
fixation, however, is not determined.
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OAK RIDGE NATIONAL LABORATORY

OPERATED BY

UNION CARBIDE NUCLEAR COMPANY

uce)

POST OFFICE BOX X
OAK RIDGE, TENNESSEE

March 3, 1960

MEMORANDUM REPORT NO. 1 ———

to

The Clinch River Study Steering Committee

F..V. Durand, Director _ E. G. Godfrey

State Game and Fish Commission Surface Water Branch
Cordell Hull Building U. 8. Geologlcal Survey
Nashville, Tennessee Washington 25, D. C.

A. G. Friend S. Leary Jones

U. S. Public Health Service Tennessee Department of
Robert A. Taft Sanitary Engineering Center Public Health

4676 Columbia Parkway Cordell Hull Building
Cincinnati 26, Ohio Nashville, Tennessee

F. E. Gartrell

Health and Safety Division
Tennessee Valley Authority
Edney Building
Chattanooga, Tennessee

Ex Officio

J. A. Lieberman

Environmental and Sanitary Engineering Section
Division of Reactor Development

U. S. Atomic Energy Commission

Washington 25, D. C.
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A. A. Schoen TS
Biology Division

U. S. Atomic Energy Commission
Oak Ridge, Tennessee

I. E. Wallen

Environmental Sciences Branch
Division of Biology and Medicine
U. 5. Atomic Energy Commission
Washington 25, D. C.

Subject: Progress Since Committee Meeting of Januvary 21, 1960

I.

Meeting of USPHS and ORNL Groups

Due to Al Friend's sudden illness on January 21, which prevented
his attendance at the January 21 meeting, discussions pertaining
to the participation of USPHS in the Clinch River Study were
postponed until January 26th. On that day, Al Friend and

C. Henderson of USPHS met with S. I. Averbach, D..J. Nelson

F. L. Parker and the writer at Oak Ridge.

The decisions of the Steering Committee made at the January 21
meeting, were relayed to Friend and Henderson as follows:

1.

L.

That the exploratory phase of this study, requiring a period
of approximately 6 to 9 months, would deal with the sampling
and analysis of river water, suspended solids, bottom
sediments, bottom fauna and fish populations at mutually
agreed upon collecting stations.

That the ORNL Ecology Section (Auerbach) would assume primary
responsibility for the bottom fauna.

That the ORNL Waste Research Section (Parker) would assume
Primary responsibility for river water, suspended solids and
bottom sediments.

That the USPHS Group (Friend) would assume primary responsibility
for fish populations.

Friend pointed out that any activities carried out by USPHS
would require justification from the point of view of public health
interest, or they could not participate., The USPHS laboratories at
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Cincinnati are equipped to handle work of public health
interest and this determines the types of samples taken and
analysis made. The USPHS Group preferred to take samples of
everything, and to take them back to Cincinnati for preparation
and analysis. This restrictive approach was not stipulated
at the Steering Committee Meeting January 21st, and it
introduces some complications that will have to be clarified.
While there were some conflicting viewpoints on sampling
techniques and respective responsibilities, there seemed to be
general agreement between the two groups as to the over-all
objectives.

IT. Activities at ORNL

Bottom Sediments. Two foreign scientists, on detached ICA

assignment to ORNL for training purposes, have started a study of
the sorption and retention of fission products by clay minerals
under the supervision of Dr. Tamura. Once they have mastered the
necessary techniques involved, they will study the sorpbtion and
retention of fission products by uncontaminasted bottom sediments
taken from the Clinch River above White Oak Creek outfall.

Bottom Fauna. Dr. Nelson has collected and ldentified the bottom
organisms taken from the river two miles above, and one mile below
the White 0Osk Creek outfall.

III. Activities of the USPHS Group

A team of investigators, consisting of Friend, Henderson, Howell
and Storey, were in Oak Ridge from February 8 to February 16.
They collected samples from the river at six stations (Norris Dam,
Loudon Dam, White Oak Creek, K-25, Kingston and Chickamauga Dam).

While it is recognized that this collection trip was of a
preliminary nature, it is believed that an effective total research
effort can only be maintained if there is close liaison between
the Steering Committee and all agency personnel.

It is assumed that all of the data obtained by the USPHS .Group
will be submitted to the Steering Committee for consideration
at the next meeting.

IV. Meeting of ORNL and TVA Groups

Several meetings have been held in an effort to determine the
nature and extent of TVA'!'s participation. TVA is proposing to
furnish file data and man-power in various phases of the
study.
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V. DNext Steering Committee Meeting

The next meeting will be held in Oak Ridge on April 7 and
April 8, 1960. Detailed progress reports will be reviewed
and radicactive discharges from Y-12 and K-25 will be discussed.

Sincerely,

Fboir $f By rcis’

E. G. Struxness
Chairman
Clinch River Study Steering Committee

EGS:ms

cc: W. H. Jordan
K. Z. Morgan
W. 5. Snyder
C. S. Shoup
J. N. Wolfe
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OAK RIDGE NATIONAL LABORATORY

OPERATED BY

UNION CARBIDE NUCLEAR COMPANY

=

POST OFFICE BOX X
OAK RIDGE, TENNESSEE

March 3, 1960

MEMORANDUM REPORT NO. 1

to

The Clinch River Study Steering Committee

F. V. Durand, Director . E. G. Godfrey

State Game and Fish Commission Surface Water Branch
Cordell Hull Building U. S. Geological Survey
Nashville, Tennessee Washington 25, D. C.

A. G. Friend S. Leary Jones

U. S. Public Health Service Tennessee Department of
Robert A. Taft Sanitary Engineering Center Public Health

4676 Columbia Parkway Cordell Hull Building
Cincinnati 26, Ohio Nashville, Tennessee

F. E. Gartrell

Health and Safety Division
Tennessee Valley Authority
Edney Bullding
Chattanooga, Tennessee

BEx Officio

J. A. Lieberman

Environmental and Sanitary Engineering Section
Division of Reactor Development

U. S. Atomic Energy Commission

Washington 25, D. C.
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A. A. Schoen

Biology Division

U. S. Atomic Energy Commission
Oak Ridge, Tennessee

I. E. Wallen

Environmental Sciences Branch
Division of Blology and Medicine
U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: Progress Since Committee Meeting of January 21, 1960

I. Meeting of USPHS and ORNL Groups

Due to Al Friend's sudden illness on January 21, which prevented
his attendance at the January 21 meeting, discussions pertaining
to the participation of USPHS in the Clinch River Study were
postponed until January 26th. On that day, Al Friend and

C. Henderson of USPHS met with S. I. Auerbach, D..J. Nelson

F. L. Parker and the writer at Oak Ridge.

The decisions of the Steering Committee made at the January 21
meeting, were relayed to Friend and Henderson as follows:

1. That the exploratory phase of this study, requiring a period
of approximately 6 to 9 months, would deal with the sampling
and analysis of river water, suspended solids, bottom
sediments, bottom fauna and fish populations at mutually
agreed upon collecting stations.

2. That the ORNL Ecology Section (Auerbach) would assume primary
responsibility for the bottom fauna.

3. That the ORNL Waste Research Section (Parker) would assume
primary responsibllity for river water, suspended solids and
bottom sediments.

. That the USPHS Group (Friend) would assume primary responsibility
for fish populations.

Friend pointed out that any activities carried out by USPHS
would require Justification from the point of view of public health
interest, or they could not participate. The USPHS lsboratories at
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Cincinnati are equipped tc handle work of public health
interest and this determines the types of samples teken and
analysis made. The USPHS Group preferred to take samples of
everything, and to take them back to Cincinnati for preparation
and anslysis. This restrictive approach was not stipulated
at the Steering Committee Meeting January 2lst, and it
introduces some complications that will have to be clarified.
While there were some conflicting viewpoints on sampling
technligques and respective responsibilities, there seemed to be
general agreement between the two groups as to the over-all
objectives.

II. Activities at ORNL

Bottom Sediments. Two foreign scientists, on detached ICA
assignment to ORNL for training purposes, have started a study of
the sorption and retention of fission products by clay minersls
under the supervision of Dr. Tamura. Once they have mastered the
necessary techniques involved, they will study the sorption and
retention of fission products by uncontaminated bottom sediments
taken from the Clinch River above White Oak Creek outfall.

Bottom Fauna. Dr. Nelson has collected and identified the bottom
organisms taken from the river two miles gbove, and one mile below
the White Oak Creek outfall.

ITT. Activities of the USPHS Group

A team of investigators, consisting of Friend, Henderson, Howell
and Storey, were in Oak Ridge from February 8 to February 16.
They collected samples from the river at six stations (Norris Dam,
Loudon Dam, White Oak Creek, K-25, Kingston and Chickamauga Dam).

While it is recognized that this collection trip was of a
preliminary nature, it is believed that an effectlve total research
effort can only be maintained if there lis close lisison between
the Steering Committee and all agency personnel.

It is assumed that all of the data obtained by the USPHS .Group
will be submitted to the Steering Committee for consideration
at the next meeting.

IV. Meeting of ORNL and TVA Groups

Several meetings have been held in an effort to determine the
nature and extent of TVA's participation. TVA 1s proposing to
furnish file data and man~power in various phases of the
study.
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V. Next Steering Committee Meeting

The next meeting will be held in Oak Ridge on April 7 and
April 8, 1960. Detailed progress reports will be reviewed
and radloactive discharges from Y«12 and XK-25 will be discussed.

Sincerely,

b 8/ Boyis’

E. G. Struxness
Chairman

Clinch River Study Steering Committee
EGS:ms

ccs W. H. Jordan
K. Z. Morgan
W. S. Snyder
C. S. Shoup
J. N. Wolfe

g —— -
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o MINUTES

; o EDCECUTIVE MEETING - CLINCH RIVER STUDY STEERING COMMITTEE

OAK RIDGE NATIONAL TABORATORY

R Building 2001 - Conference Room

vt f | April 21, 1960

The Executive Session was convened.by the chairman, E. G. Struxness, at

'2I1L5 p.m., with the following members present: W. G. Belter (ex officio), A. G.

Friend F E. Gartrell, R..G. Godfrey, S. Leary Jones, J. A. Lieberman (ex officio),

Vincent Schultz (ex offlc:n.o, vice I. E. Wallen), and A. A. Schoen (ex officio).
- Member F. C. Durand wes absent. Roy J. Morton attended to serve as secretary.

The Chairmen raised the question of what should be done with the preliminary
reports presented in the open meeting earlier today. After discussion i1t was agreed
that copies of the preliminary reports should be attached to the minutes of the open
meeting with the notation that they were of a preliminary nature, distributed for
the use of the Committee with the understanding that the material is not to be re-
leased or quoted .openly without approval from the agency that prepared the report.
Schultz .comiended the_several individuals who did the preliminary work and those who

‘presen'bed the reports at the open meeting,

Several members of the Committee requested extra copies of the minutes for use

/. ’ ,by members of their staff. It was agreed that these should be provided, and the

secretary made note of the extra copies requested.

_Struxness inquired'as to the status of the press release on the Clinch River
Study which was submitted sometime ago. Lieberman stated that this release had

“been .reviewed and some revisions made by the AEC in Washington and that the final
.version should now be entoute from the Washington office to AEC-ORO. There were

comments from members of the Committee who had received the original draft of the
release. Gartrell received a copy. Friend said that PHS in Cincinnati and Wash-

~ington received copies; some individuals of PHS in Washington thought that public

health was not emphasized sufficiently. Lieberman said that some in the AEC felt
that the release as-drafted left the implication that this was the first time any-
thing has been .done on the Clinch River. The AEC Public Information people in
revising ‘the drsft wanted to make it clear that this is & research study; monitor-
ing already is being done.

Jones said he had heard that a writer in Washington is anxious to write an
article on releases of radiocactivity at Osk Ridge. After discussion, it was the
consensus of the Committee that it is desirable to get out the release on the
Clinch River Study to forestall irresponsible releases about the river.

Struxness asked for discussion of something that may be a problem; namely,
some biologists feel that this is just another stream pollution survey. Schultz
said he saw no objection to the type of data being collected. He has talked with
Friend and Auerbach about it. Different groups have different interests, and their

_— MEDICINE. TEALTH & SARRTY 2 0-> (¢Brk A)




-on

work will not be of identical character. With respect to monitoring functions,
Lieberman emphasized that this Committee should not approve or disapprove condi-
tions in the river. Other members of the Committee appeared to agree. Lieberman
commented further, restating the purposes of the study and that we must haye the
bilologists' help. If they are able at the same time to exploit their own inter-
ests, there is no objection. We must aim to be practical to the end that answers
will come out of this study, even though this is achieved by survey rather than
intensive study techniques. Friend said that PHS is not set up to study particu-
lar organisms intensively - must use survey techniques., Jones suggested that the
objectives of the study should be restated in or attached to these minutes. This
was agreed.,

Struxness mentioned a letter of which he had knowledge that tended to discour-
age support for-work on the biological aspects of the study by the Biology and
Medicine Division of AEC. Schultz said that he was interested in this comment and
that he will inquire into it further.

Lieberman emphasized again that we must get help from other agencies, for
example, TVA. Gartrell said .that if the Committee will state a particular thing
to be done, TVA can probably manage to get it .done.

Struxness commented that hydraulics and hydrology were not discussed much in
the open meeting. There were a number of suggestions aimed to improve coverage
of these aspects. Lieberman asked whether "hydraulic data" is an area in which
TIVA can co-operate with USGS. At least "could the TVA and the USGS collaborate on:
(1) vhat to be done, and (2) who to do it?" Gartrell said that sampling should be
fitted into the hydraulic pattern of the streams. Iiebermsn asked what do we have
to do to establish a working mechanism for co-ordinating sampling and hydraulics?
Gartrell suggested detailed discussions between the USGS and the TVA Hydraulic Data
Division of which A. S. Fry is head. Gartrell said that he can and will arrange
for these discussions.. Examples of questions suggested to be discussed were:

(1) Based on the knowledge now available, is it reasonable to set up times
when it would be simpler to do various parts of the study?

(2) What is necessary to set wp a system of recorded hydraulic data that will
ald in guiding other parts of the study?

Struxness suggested that the question of how many gages are needed is a part
of this problem. ILieberman made a Motion that by the time of the next meeting
Gartrell and Godfrey be asked to study the need for gaging and submit recommends-~
tions as to what gages are needed and how the information from them is to be made
availaeble. The motion was amended to ask Gartrell and Godfrey to do this within
a month, if possible, and report to the chairman of this Committee. The motion was
approved.

Schultz cautioned that the sampling program must not be biased by selecting
low flows only; it is essential that all conditions be represented. Gartrell said
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that the "wave" and "slug" behavior is quite complicated as flow is cut on and
off at the dams., Tieberman said that he would like to hear this discussed in de-
tall at some meeting of this Committee. There was general discussion, and it was
the consensus that we need for TVA not .only to provide the flow data but also to
help interpret its meaning in terms of this study.

Schultz .conmented that this type of information (hydraulic) is not so impor-
tant in sampling of the kind the PHS did in February (mainly survey), but is more
important for studies such as Auerbach and Nelson are doing; they are trying to
explain "why." There was general discussion of the difficulty of getting defini-
tive ecological knowledge in a highly variable situation. Schultz said that this
is true, but we should.do the best we can, teking advantage of related information,
such g8 hydrsulic data, discussed earlier.

Iiepberman mentioned the problem from use of .various units and suggested that
a small committee be formed to consider what units should be used. Schultz thought
that this is too much .of ‘a problem to undertake as a part of this study. Struxmess
suggested that each agency should select and state what units they prefer to use,
and these can be converted by other agencies to their own units if necessary.

Friend said that the PHS would like to make another survey sometime in the
early sumer, for example, June. Struxness said that this is desirable to show
seasonal .differences. He requested that in the next survey efforts be made to:

(1) notify ORNL people in advance and have more discussions, and (2) consider the
possibility of splitting samples more systematically then was done in the last sur-
VeY.

Next Meeting

Thursday and Friday, August 18-19, 1960, were selected as the dates for the
next meeting,.

The Committee was adjourned at %:15 p.m.

Minutes prepared by Roy J. Morton.




MINUTES
OPEN MEETING - CLINCH RIVER STUDY STEERING COMMITTEE
OAK RIDGE NATIONAT, LABORATORY
Building 2001 - Conference Room
April 21, 1960

ATTENDANCE

COMMITTEE MEMBERS

Present:

E. G. Struxnmess, Chairman (ORNL)

A. G. Friend (USPHS)

F. E. Gartrell (TVA)*

R. G. Godfrey (USGS)

S. Leary Jones (Tenn. SDPH & Str. Pol. Control Bd.)

J. A. Lieberman (USAEC - Wash., ex officio)

Vincent Schultz (USAEC - Wash., ex officio, vice I. E. Wallen)
A. A. Schoen (USAEC - ORO, ex officio)

Absent:

F. C. Durand (Tenn. Game & Fish Commission)

VISITORS AND STAFF PRESENT

S. I. Auerbach (ORNL)

W. G. Belter (USAEC - Wash.)

G. Bruscia (ORNL - temporary, Italy)
Milo A. Churchill (TVA)

C. Henderson (USPHS)

Hugh F. Henry (ORGIP)

M. Howell (USPHS)

W. H. Jordan (ORNL)*

W. H. Martin (Tenn. SDPH)

Roy J. Morton (ORNL)

D. J. Nelson (ORNL)

F. L. Parker (ORNL)

R. M. Richards?n (US?S - ORNL)

N. B. Schultz (ORGDP

C. S. Shoup (USAEC - ORQ)¥% =@
A. Sorathesn (ORNL - temporary, Thailand)*
A. H. Story (USPHS)

T. Tamura (ORNL)*

*Attended afternoon session only.
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The meeting was called to order at 9:30 a.m, by the chairman, E. G. Struxness.
The Chairman welcomed members of the group and expressed sppreciation to those who
had traveled to the Laboratory to attend the meeting. After announcements regard-
ing certain details of arrangements, he called attention to the agenda which was
to be followed (see attached). He said it was expected that both the open session
and the executive meeting of the Committee could be completed today, but that in
any event business of.the Committee would be concluded by noon, April 22.

Dr. Hugh P. Henry of the 0Oak Ridge Gaseous Diffusion Plant (ORGDP) had been
invited to meet with the Committee and discuss radioactive releases from ORGIDP.

Dr. Henry distributed a sketch map of the general ORGDP Area (see News Release,
4/18/60, attached), and pointed out the sampling stations on Poplar Creek and the
Clinch River. The principal radioactive material handled at this plant is uranium,
which is primarily an alpha emitter with beta-gamma-emitting daughters. In general,
the equilibrium beta-gamms fields are the maxime attained. However, the daughters
of uranium are not volatile and remain behind in the process sfter uranium is vola-
tilized as UF6, with higher resultant fields. Small amounts of fission products
come from handling of spent fuel from reactors which has been decontaminated in fuel
reprocessing but contains some fission products. It was noted that from the nature
of the operation, discharges of radioactive materials at this plant are not compara-
ble with those from operations dealing primarily with irradiated reactor fuels and
fission product materials. Losses of uranium are kept to a minimum, the standard
limit being less than 1 ppm uranium in waste water.

The principal discharge of waste water is through a storm sewer, the location
of which was pointed out. Some waste water is accumulated _in a holding pond from
which it flows to Poplar Creek. Asked about release of'0235, Dr. Henry said that
the specific activity of enriched uranium is higher than normal uranium which en-
ables checking of the waste water. Essegtially no U232 is r leased, and the counts
from urgnium in the waste are due to U23%,  Asked about Ra?? , Dr. Henry replied
there was no indication that this was above background. A control concept used is
to control the uranium and maintain the low specified limits with the result that
the daughter products will also be taken care of.

With regard to sampling, continuous composite liquid samples are taken in Pop-
lar Creek and the Clinch River as indicated on the attached map (see News Release,
4/18/60); in addition at the water plant (potable) there is a conmtinuous sampler
for analysis of the raw water from the Clinch River, this location being about
8 miles below the mouth of the White Oak Creek. Water samples at other points in
Poplar Creek and .in Clinch River above and below ORGDP are taken periodically as
checks. Mud samples are taken periodically; for example, at each of the water sam-
Pling sites and at the point of waste discharge a grab sample is taken once per
quarter. In the streams no mud sampling dredge or other sampler is used, and mud
is taken by dip-sampling, avoiding debris. It was brought out that the continuous
water samples are not proportional to stream flow; they are taken at a constant rate
continuously.

The results of analyses of water and mud samples during 1959 were reviewed,
as tabulated in the attached News Release. Records of the monitoring program go
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back to about 1949. It was noted that for mud no MPC value is specified. A chart
was shown comparing gross beta activity in the raw water at the water plant with
the nonoccupational MPC value for sr90 in water for the past several years. Ex-
perience, in general, has been that the gross-beta level is around 10% of the MPC
based on S5r?° alone and much less than that based on the mixture of radioisotopes
actually present. Asked about build-up of activity in the mud in a waste holding
pond, it was stated that this is checked once a year and that little, if any, activ-
ity is released to it now. No data on the results were at hand at this meeting.

The Chairman thanked Dr. Henry and Mr. N. B. Schultz of ORGDP for masking this
information available to the Committee. There was comment that, in connection with
actual work on the river study, there will probably be need to consider specific
data or to make field observations concerning conditions in the ORGDP Area or in
Poplar Creek above.

The Chairman said that people at the Y-12 area were invited to discuss dis-
charges from that plant, but they requested more time and will discuss this subject
at a later meeting.

In the next discussion, A. G. Friend described the work done in February 1960
by personnel of PHS sanitary Engineering Center in Cincinnati. A preliminary report
on this work was distributed (copy of report attached to these minutes).

This preliminary survey, made February 9-15, 1960, included collection of sam-
ples of water, bottom muds, fish, miscellaneous aquatic fauna, plankton, and filter
sand from the Chattanooga Water Treatment Plant. These were taken from seven sam-
pling stations at selected points from above Norris Dam on the Clinch River and at
Fort Loudoun Dam on the Tennessee River to Chattanooga. In addition, samples were
taken from three different locations on Bear Creek in the Oak Ridge area. A total
of 250 analyses of samples or components of the same field sample were made. It was
explained that the report has not been finally checked and is in preliminary form
in other respects. It is made available for the use of the Committee, but releases
or quotations from it should be reserved until it is in more nearly final form.

Friend summasrized the survey briefly and, with assistance from Henderson,
Howell, and Story, answered questions about it.

In discussing Teble 2, Radionuclide Concentration in Water etc., Friend com-
mented that 33 puc/liter is used as the MPC value for drinking water. White Oak
Creek samples showed 2800 + uuc/liter of sr? ; and the trend of concentration was
found to decrease downstream, except that it increased from a minimum of 0.k puc/liter
(background at Fort Loudoun Dem), and 1.5 puc/liter at Watts Bar Dem, to k. k4 pue/liter
in the raw water at Chattanooga. Jones explained that the Chattanooga figures are
based on quarterly composites of weekly samples. He said that the last gquarter-year
of data for Chattanooga showed in the neighborhood of 1.4 ppc/liter. Schultz (AEC)
asked about analytical and counting errors. Friend replied that the concentra-
tion of radionuclides is low, but with present methods they can be detected and
measured. He commented that the Chattanooga Water Treatment Plant is estimated to
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remove about 18% of the Srgo. Lieberman asked why the increase as you go down-
streamy for example,.is activity desorbed from the mud back into solution? Friend
said he did not know. Struxness said there are indications that the sr?0 is in
solution - only 18% removal at Chattanooga Water Plant. Also, a recent review at
ORNL of data on White Osk ILske Bed indicates transport of strontium in solution,
while cesium is transported on the sediments., Schultz asked whether the PHS will
assign confidence limits to the data? Friend said, yes. Parker commented that
the results of sampling in White Oak Creek and downstream should be correlated as
to relative times of sampling and time of water flow - "may be sampling different
water" than that analyzed from White Osk Creek.,

- Priend summarized the data on analyses of mud samples. These also showed higher
concentrations at Chattancoga. Those below Watts Bar Dam were low - samples may not
have been very good because of scouring below the dam.

Friend showed a series of charts of results of analyses of fish taken at seven
locations. Henderson commented on the data in Table 5, Table 6, Table 7, etc. Friend
said that in most cases the activity was from natural sources. He said some small
fish were taken from Norris Reservoir, but there is no table in the report showing
these data. Fish from White Oak Iake, about 6 inches long, 51 in number, are covered
in Table 9. Schulitz asked whether the intestinal contents were separated. Henderson
replied that the whole alimentary tract was removed (separated). All other viscera
were left to be assayed with the flesh, bones, and scales. Lieberman asked what the
trend of activity in fish was as collection was farther downstreamn. " Henderson replied
that the picture is not very clear, but bottom feeders are picking up radioactive
materials, as shown, for example, in Table 1l9. He emphasized, however, that we can-
not attach too much .importance to one series of fish samples.

Friend commented on the tests of filter sand from the Chattanooga Water Plant,
shown in Table 23.

Struxness reminded the group that this first rournd of sampling was expected to
serve as a basis for more definite planning; that is, develop a better pattern of
sampling. He asked what conclusions had been reached regarding this. Friend and
Henderson pointed out that the data had not been analyzed and studied fully. Lieber-
man pressed the point that opinions and observations should be recorded, and purposely
we should add to or change plans for both sampling and analyses.

After a short intermission, the Chairman called upon D. J. Nelson to discuss
"Studies on Clinch River Fish, Mollusks, Bottom Organisms, and Detritus." He dis-

- tributed a brief report, "Cooperative Fish Studies by ORNL and TVA - March 23 to

April 1, 1960," (see report attached) and a one-page attachment, dated April 13, 1960.

Nelson reviewed the results of the fish study shown in the tables. He said the
data do suggest that activity in fish from the Clinch River is slightly higher than
in those from Douglas Reservoir. Schultz (AEC) discussed sampling errors, especially
sampling variations, and commented that variations may be one to three orders of

megnitude. Nelson thought this too much and that one order of magnitude more reasona-

ble if care is used in sampling. There was general discussion of sampling errors. It
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was asked whether controlled exposures of fish, for example, in a cage, might be
feasible. Nelson said that controlled laboratory experiments would be more relia-
ble, but we are not set up to do this here. Such work is being done at Hanford
and by the PHS. Lieberman thought we must get (as a frame of reference) data on
certain questions; for example, rate of uptake, differences in species, size, etc.,
and fish movement. It was agreed that studies of this kind should be made for the
Clinch-Tennessee River system. Also, a review of literature on fish movement and
the reports of TVA studies on these rivers should be done.

Nelson indicated on a map the extent of studies of bottom organisms made and
planned. He commented, "In the river bottom we have a tremendous reservoir of
organic matter" - much leaf material provides organic matter; also, leaves with
relatively high radioactivity have been found. Schultz (AEC) inquired whether there
will be enough radioactivity in aquatic organisms for radiochemical analysis. Nelson
thought there will be no trouble except for the laborious job of separating the organ-
isms. Auerbach commented that from ORNL operations leaves are contaminated and get
into the river. Therefore, sampling of water alone misses leaf transport to the
stream and suggests that we must look at leaves and leaf material on the bottom of
the stream. Nelson said that some clam and mussel shells from Indian mounds of the
same species as in the river now have been obtained; and that Ca-Sr ratios are being
determined in these shells, those from the river, and human bones.

Nelson mentioned a planned study to determine movement of radionuclides by bot-
tom organisms. Lieberman raised the question of the importance of biological trans-
port as compared with direct transport by the water in solution. There was no answer
to this question. Henderson asked whether the river inventory is a continuing study.
The answer was that it is the initdal inventory of the Clinch River system and after
this we will be concerned with the income and outgo of radioactivé . materials and
their route in the River.

Struxness asked what is now indicated for a plan of future work. In his reply
Nelson outlined what we would like to study: (1) fish movements in the river, (2)
bottom organisms, and (3) molluscan data that are of interest (at least to us in this
survey).

The meeting was recessed for lunch at 12:25 p.m.

Afternoon Session

Reconvening the meeting at 1:30 p.m. the Chairman called on F. L. Parker who
discussed "Sediment Transport in the Clinch River and Discrimination Factors."

Parker summarized on the blackboard data regarding sediment in parts per mil-
lion moving past the mouth of White Oak Creek and also an estimate of pounds per
year for the 5-year period, 1955-59. He also listed the percentages of radiocactivity
on the6811t 1n the com%051te sgmpleshﬁollected at Center's Ferry, which were analyzed

for Co®v, , and Sr7°. These percentages varied from 5%
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for strontium to 67% fdr cesium. The percentage distribution of the radionuclides
from Center's Ferry analyses were listed and also the activity in curies. The dis-
tribution of activity according to season for ‘2 years of the period was shown,

Note: TFurther details of the date presented by Parker are given in the tables
attached at the back of these minutes, "Sediment Transport and Related Data.™

The bed load was discussed by Churchill, Lieberman, and others. Although deter-
minations of transport are not adequate, it appeared to be the consensus that the
bed load is not an important factor. Churchill said that in his opinion bed-load
measurements should not be done because: (1) bed load is not very significant in
transport of radiocactivity, and (2) such determinations are very complex and diffi-
cult to mske.

T. Tamura of ORNL discussed "Affinity of Clinch River Sediments for Radioactive
Nuclides." He acknowledged that the work reported was done at ORNL by Aroon Sorathesn
of Thailand end Guiseppe Bruscia of Italy, whom he introduced to the Committee.

Tamura distributed Table IV, V, VI, and VII (see tables attached). He explained
that the studies were made using the jar-test technique and that the four tables being
discussed were from the report on the entire study submitted by Sorathesn and Bruscia.

This was primarily a study of the characteristics and sorptive properties of
uncontaminated sediments collected from the bottom of Clinch River. For comparison
tests were run concurrently on the standard clays - illite, kaolinite, montmogillonite,
and vermiculite, as shown in the tables. The process isotopes were Cs 7, o0
Sr 5, and Zr—Nbgs. Schultz asked about the mechanism of sorption to explain time
dependency shown by data in the tables. Tamura discussed at some length the struc-
tural properties of the clays and the mechanism of sorption that predominates. Friend
asked about chemical conditions, techniques, etc. Tamura explained these and commented
that further details would be available in the report when it is completed and released.

Lieberman inquired what differences would be expected if river water had been
used in the experiments instead of distilled water. Tamura said very little except
slight reduction in the sorption of strontium because calcium in the river water would
make the Kd lover.

Struxness asked Parker and Tamura what the preliminary study has shown. In reply
they noted: (1) variability in sediment and concentration after heavy rains suggest
that in the Clinch River Study we must be sure to sample after rains rather than
strictly on a time basis; and (2) a smaller percentage of activity than was expected
was found to be associated with the sediments which suggest the need for more sampl-
ing and analysis for dissolved activity in the water.

The Chairman invited reports by anyone present of changes in situation with
respect to money, manpower, etc., but there were no reports. Lieberman commented
that budget hearings are in progress.
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There being no further business the open meeting was adjourned at 2:30 p.m,

Members of the Committee were requested to be available for the executive session
at 2:45 p.m.

ATTACHMENTS

1. Agenda, Steering Committee Meeting, 4/21/60

2. Objectives of Clinch River Study

3. News Release - Environmental Sampling, ORGDP, 4/18/60

k., Preliminary Report - Samples by PHS, February 1960

5. Fish Studies, ORNL and TVA, 3/23-4/1/60

6. Sediment Transport and Related Data by F. L. Parker

T. Percentages of cesium, cobalt, strontium, and zirconium-niobium sorbed by

clays - 4 tables

Minutes prepared by Roy J. Morton
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AGENDA

CLINCH RIVER STUDY STEERING COMMITTEE MEETING
April 21-22, 1960

Title and Speaker

Thursdsy, April 21 - Building 2001

9:00

10:00

11:30

12:30

2:00

2:30

3:00

"Radioactive Releases from ORGDP" -- H, F. Henry, Osk Ridge
Gaseous Diffusion Plant

"Clinch River Studies" -- A. G. Friend, USPHS

"Studies on Clinch River Fish, Mollusks, Bottom Organisms, and
Detritus" -- D. J. Nelson, ORNL

- LUNCH

"Sediment Transport in the Clinch River and Discrimination
Factors" -- F. L. Parker, ORNL

"Affinity of Clinch River Sediments for Radioactive Nuclides"
-- T. Tamara, ORNL

Executive Session

Friday, April 22 - Building 3504

9:00

12:00

1:00

Executive Session (if necessary)

LUNCH

Optional ~-- 4500 Auditorium

"Public Reaction to Houston's Kellogg Incident and Atomic Waste
Fears" -- R. S. O'Leary, Houston Post

g e e
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MINUTES

OPEN MEETING - CLINCH RIVER STUDY STEERING COMMITTEE

OAK RIDGE NATIONAL, TABORATORY
-, Conference Room - Building 2001
September 22, 1960

The meeting was called to order at 9:30 a.m., September 22, 1960,
by Chairman E. G. Struxness with attendance as listed on page 8
of these minutes. W. J. Boegly, Jr. acted as secretary at this
session. Minutes of the previous meeting were approved as written.
The Chairman raised the question of whether previous minutes should
be approved at each meeting or whether we should dispense with formal
approval. It was agreed that minutes of each meeting be approved
at the succeeding meeting.

The first item for discussion was a clarification of the aims and

- objectives.of the Clinch River Study. The representative of the

Biology and Medicine Division, AEC, Washington, D. C., raised a
question relative to the scope and objectives of biological research
in the Clinch River program. Struxness said that he felt the
objectives of the Clinch River Study include location of the activity
released to the river, determination of how the activity is moving,
and an understanding of how the ecosystem in the river operates.
In-the final analysis we hope to achieve knowledge related to the
possible hazard of material released to the river. For example,
in'this country nuclear facilities (research, production, reactors,

. fuel materials, etc.) have been approved on the basis of detailed

analyses of possible hazards (hazard summaries). The hazard summary
described the area and the facility and predicted the “maximum
credible accident". This is the maximum release, due to the worst
accident, with a prediction of what hazards would result. Generally,
these may be written before, or after, the site has been selected.
No doubt it would be best if the hazard summary was prepared prior
to selection of the site. Past experience has shown that the
significant hazards at these installations have been due mainly

to smaller but more probable accidents, not to the "maximum

‘credible accident”. Furthermore, hazard summaries do not take into

account the long~term importance of routine waste releases. By and
large sites are not selected primarily to meet waste-disposal
requirements. i

According to Struxness, hazard summaries should include an
analysis of the effect the installation will have on the site, the
effect the site will have on the installation, and what is involved
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in assuring the local population that the site is well chosen.

In this light, the Clinch River Study will provide information

that will be useful in further site selection studies. It also
will give confirmatory information from actual experience.

In general, the three basic aims of the Clinch River Study
are (1) to provide a detailed inventory of the activity in the River -
how much, where it is and how it is moving; (2) to determine whether
the activity constitutes a hazard; and (3) .to study the biological
parameters and interrelationships that influence the conditions of
radioactivity in the River. As yet, we do not have a co-ordinated
brogram. In general discussion following these comments, it was
pointed out that possibly the program has not brogressed far enough
to be able to say whether we are going in different directions or not.
Later, as we gain more information, we may be better able to decide
what co-ordination will be necessary.

The Chairman suggested that If there were no objections to the
above outlined plan of attack the Clinch River Study will continue
according to this plan. No objections were made.

As agenda for the meeting, the Chairman suggested that progress reports
be made by A. G. Friend, P. H. Carrigan, M. A. Churchill, D. J. Nelson,
T. Tamura, and H. H. Abee.

Friend commented on his "Report on Clinch River Samples Collected
February 9-15, 1960, by Personnel of the U. S. Public Health Service,"
which had been distributed. He pointed out that all information
collected thus far is in this report. Attention was called to page 19
of the report in which it is indicated that cobalt, cerium, and cesium
seem to pass out of the water phase rapidly; whereas ruthenium and
strontium stay in the water phase for long travel times down the river.
Also, on page 39 of the report the last two sentences in the last
paragraph should be deleted. Struxness pointed out that the data on
page 19 will be correlated with the data to be presented later by Tamura.
A question was raised as to whether sampling is being done at proper
points, in view of the apparent decrease in activity at Watts Bar Dam
and the subsequent increase downstream. Before replying, Churchill
asked where the samples were taken, and Friend reported that they were
taken below the dam, in the winter, when the water was quite turbid.
Churchill pointed out that there are, actually two basic systems of
sampling. The first is to sample continuously and get data for a
whole period. The second system is to follow a mass of water and
sample this mass at various times and locations. He commented that
the present sampling scheme assumes a constant waste source and constant
dilution so that we only obtain a measure of what is at the sampling
point at the sampling time, and not necessarily the same material at
each station. It was asked whether TVA data on the time of flow should
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be used in determining sampling time and station. Friend noted that
this was an 18-day composited sample; however, Churchill pointed out
that this was still not a long enough period. Until time-of-flow
data is used and the same mass of water is being sampled, samples
will not represent the tiue fate of the fission products. Struxness
reported that in a meeting yesterday it was agreed that the USGS

- and TVA would select sampling points and times. Schultz pointed
out that even though the analyses should not be compared from station-
to-station, the samples from the station are correct in the relative
nuclide concentration. Henderson commented that the USPHS did
sample silt in the TVA silt ranges as was suggested at the last
meeting.

A general discussion on the question of water sampling .and
analysis followed. Some of the more pertinent comments are
summarized below.

Churchill:s Sampling the Clinch River above Watts Bar Dam is a
highly complicated process if we are to be sure that only Clinch River
Water is being sampled. In the summer Norris Dam releases cold water
into the Clinch, and this cold layer dips down below the warmer
Emory River water and forms a layer nearer the bottom. Thus, to be sure
that samples represent the Clinch River we must make temperature
measurements and certain chemical tests. Actually the sampling
point is not important; the sampling depth is. During the winter months
the temperature of the water in both rivers is about the same, and a
condition of uniform flow exists. In reply to a question, Churchill
stated that the change from one condition to the other is not abrupt
but occurs over a period of months. In general the mixed layers
will occur from middle March to fall.

Jones: If it is necessary to continually make temperature
measurements and calculations to determine sampling depth and sampling
times, doesn't this restrict the sampling?

Churchill: Tt will be necessary to have someone near the sampling
stations more or less continuously if we are to sample on the basis
of time-of-flow calculations.

Struxness: Is.data recorded so that we can go back and compute
flows for samples already taken?

Churchill: We do not have temperature records; therefore, exact
information camnot be given. If the Committee thinks this is essential,
we must set up temperature measuring stations now.

Friend: If samples were taken below Watts Bar Dam, could TVA
calculate the percentage of Clinch River water and Tennessee River water
in the samples?
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Churchill: This could be done, but it would be a complicated
calculation.

Struxmess: It is essential that we immediately find out what is
happening to the strontium-90 in the river. How are we going to trace
it downstream? Shouldn't we give first priority to continuous sampling
and later consider slug sampling? We are doing continuougo
sampling at ORNL primarily to be sure we keep track of Sr””.

Belter: How about Ru106 since the MPC value has been decreased?

Struxness: Ruthenium is not a critical nuclide. When we weight
the relative hazard of Sr and Ru in the ORNL situation we find that
5190 has more weight in the MPC than Ru and all the other nuclides
put together.

Cragwall: Has the USPHS collected continuous samples at
Chattanooga?

Friend: Only for the past few days.

Churchill: Previous data available is apparently based on composite
samples. TVA probably would be willing to collect samples in the
tailrace of Chickamauga Dam and adjust the sample volume to give a
composite that is proportional to flow. (Tailrace is best for sampling
as shown by previous TVA sampling studies).

Friend: What about samples at Watts Bar Dam? How much volume could
you collect?

Churchill: Sampling could be done at Watts Bar also. The volume
collected could be any amount desired.’ Would the USPHS or someone
be able to analyze these samples?

Friend: We could analyze these samples if they were taken.

Churchill: Could USPHS supply the sample containers and take care
of the shipping?

Friend: USPHS can furnish the containers.

Cragwall: How long will the continuous samplers operate without
maintenance?

Friend: Approximately 24 hours (2 gallons) before the sampler shuts
off automatically.

Cragwall: If maintenance of sampling stations could be done weekly,
the USGS could probably help.
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Friend: Instead of sampling the mud for radioactivity, wouldn't
it be easier to sample the water and determine the difference in
activity and assume that it is in the mud?

Churchill: We will need silt surveys to determine the amount of
silt at various points even if we know what is in the silt,

Cragwall: Isn't the last 15 years a sediment problemé A1l the
water has now gone past Chattanooga, and the only activity remaining
is in the silt.

This ended the discussion of Friend's report. The Chairman
announced that the next report would be made by P. H. Carrigan
and would pe a summary of the ORNL program of water and silt
sampling. A summary statement was distributed.

The following items not in the printed statement were covered
by Carrigan: '

l.__An additional continuous sampler was—installed—eon—the

discharge at White Oak Dam. Sampling commenced in June, 1960,
but no detailed compilation has been made of the data to

date.
it

2. Cores taken were l-inch in diameter, six to ten cores per
cross-section, and cross-sections approximately 1 1/2 miles
apart, depending on the river cross-section. Actually there
is not very much silt to sample. Radioactivity has been
found to a depth of 8-inches in some locations.

3. A continuous discharge gaging station at White Oak Dam
was installed July 1, 1960; a continuous recorder station
at CRM 19.1 is not yet in operation. Also we hope té
install an electromagnetic current meter at CRM 19.1.

Churchill.:inguired whether the core samples actually go to the
bottom of the river bed, since frictional drag could plug the
sampling tool and even though the sampler may have penetrated 3 feet
the core inside might represent only the upper 1 foot of sediment.
Carrigan pointed out that he was not at ORNL when the samples were taken;
however, he understood that no trouble of this sort was observed.
Cragwall questioned whether we could get a sediment budget by taking
samples at stations 1 1/2 miles apart. Carrigan commented that we
probably cannot obtain detailed information in this fashion.

Cragwall agreed, and pointed out that considerable sediment could

be in the meanders and bends, and this must be measured to get total
sediment volume. Carrigan hoped to have a sonic-depth device in the
future to measure silt depths.
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The next topic for discussion was the work of the Ecology group
at ORNL (presented by D. J. Nelson). Churchill commented that
W. T. Lammers was loaned to the Ecology Group this summer to make
flowing-material studies and will work on plankton next summer.

The following items covered by Nelson were -not in his printed
statement which was distributed:

l‘

Item I, No. 5 of the Objectives set forth in the April 21, 1960
Steering Committee Meeting (Cobalt-60 Uptake by Crayfish) has
been completed by C. W. Wiser, but this information has

not yet been reviewed. )

tem.T, No. 6 (Organisms and Detritus in Bottom Sediments
and Radioactivity Content) has not been started.

Nelson said that he felt clams (fresh-water mussels)

might be a good indicator for the strontium-90

content in water due to the passage of rather large quantities
of water through the clam and the filtering action of the
clamnm,

In describing the live fish boxes, Nelson pointed out that
no initial counts were made on the fish before the test.

It was also pointed out that on page 13 of the summaxry,
Table 5, numbers listed under the title, "Fish in Upper

and Lower Boxes", represent the number assigned to each fish
and not the number of fish in the boxes.

After general discussion of the Ecology report, the Chairman
introduced T. Tamura, who discussed sediment studies and handed out
a short summary of this work. In addition to the summary, Tamura
presented the following information:

l.

In Table 3, the numbers under the column "River Sediments"
represent mile 6.0 and 7.0; and the 150 or 450 are feet
measured from the left bank.

He pointed out that the pH of the samples containing river
sediments fall in the optimum range for cobalt removal,
resulting in excellent removals.

After all analytical work is completed, a particle-~size
separation and mineralogical analysis of the sediment
fractions should be performed. Also, a peroxide digestion
of the samples should be rerformed, if and when we know the
effect of the digestion process on the inorganic phase of
the sediment.
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The Chairman then introduced H. H. Abee of the Applied Health
Physics Section of ORNL to discuss the surveys made this summer
by his group. :

In summary he pointed out that mud samples were collected every
mile downstream of the Tennessee River to Guntersville, Alabams
and on the Clinch River. The results were 15% to 50% higher than
last year. This is based on a preliminary analysis of the data and
is subject to revision. He felt this increase might be due to
the releases occurring in the past year. In general, the ruthenium
concentration below White Oak Creek has increased by some 10 to 100
times as compared with last year. This is probably due to a
leak in one of the ORNL waste pits which is releasing ruthenium
to White 0Qak Creek.

Struxness pointed out that the words, "Official Use Only - Not for
Release", should be put.on all material that was handed out at this
session. He requested all menmbers present to add these words to their
material.

There being no further discussion, the Chairman adjourned the

meeting at 1:00 p.m.; and thanked those in attendance for their time
and interest.
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MINUTES
EXECUTIVE MEETING - CLINCH RIVER STUDY STEERING COMMITTEE
OAK RIDGE NATIONAL TABORATORY
Building 2001 - Conference Room
September 22, 1960

The Executive Session was convened by the Chairman, E. G. Struxness,
at 2 p.m., with the following members present: M. A. Churchill (vice F. E.
Gartrell), J. S. Cragwall, A. G. Friend, Glenn Gentry, S. leary Jones, W. G.
Belter (ex officio, vice J. A. Lieberman), Vincent Schultz (ex officio),
and A. A. Schoen (ex officio). Messrs. C. Henderson and L. P. Wilkins also
attended the session; and W. J. Boegly, Jr., attended to serve as secretary.

'.[{he Chairman raised the question of what should be done with the re-~
ports presented to the Committee to date. Should these reports be made into
a status report on the Clinch River Study;? After discussion, it was agreed
that, although the existing data is preliminary and of a scouting nature,

a status report based on this information is needed. It was further agreed
that E. G. Struxmess should prepare a draft of the proposed report and send
it to members of the Steering Committee for review and comments. A final
draft will then be prepared and submitted to the ORNL Review Committee for
publication as an ORNL report.

Jones commented on a telephone call he had received from a reporter
inguiring ebout the Clinch River Study. This reporter had heard that the
reason for this study was a complaint from the Tennessee Stream Pollution
Control Board. Jones pointed out that this was not the case and felt that
the reporter had been misinformed. The general point made was that the

Steering Committee must let the public know what is being done as soon as
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possible. A general discussion of the original press felease and why the
delay in its release followed. Struxness pointed out that this Committee
has little control over press releases and suggested that AEC people in
Washington might assist us by seeing that members have a chance to comment
on press releases and are informed as to when such releases will be made.
Schultz commented that this discussion emphasized the need for a status
report on the Clinch River Study. The Committee agreed. Belter pointed
out that as soon as the people at any installation start a study of the
environment it seems that everyone assumes they have done something wrong
and are trying to find out what the situation is. This is not a problem
at ARC installations only but is common to all industry.

Jones raised the question of additional water sampling stations on
the Clinch River system. About 3 years ago, after the water quality sta-
tion was established at Chattanooga and the resulting data showed compara-
tively high activity, the possibility of other stations at various points
on the river was discussed by the Tennessee Department of Public Health.
The idea was tabled at that time. However, the subject has come up again,
and stations at the Clinton River Inteke, the Clinch River at Roane Ferry,
and the Clinch River at Kingston have been suggested as locations for
water quality stations. Jones felt that these stations might be useful
in determining the river budget. He pointed out, however, that this would
cause an overlapping with work of USPHS groups, since these samples would
be analyzed for radioactivity only. Jones also commented that the Ten-
nessee Stream Pollution Control Board has set up about seven sampling sta-
tions on various rivers, not including the Clinch River, and will be glad

to submit data fdr comparison of the Clinch River and other Tennessee
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rivers. Belter inquired as to how much water quality date is currently
available for past periods in TVA and Tennessee Stream Pollution Control
Board files. Jones sald some data is available; mainly, pH, alkalinity,
turbidity, and color. Churchill commented that TVA has made some mineral
analyses on reservoirs, based on monthly grab samples.

It was pointed out by Struxmess that in addition to fission-product
analysis we will also need mineral analyses; and since ORNL will soon re-
lease phosphates, and are currently releasing nitrates, analyses for these
minerals should be undertaken.' He also pointed out that additional water
quality work should be done by agencies involved in the Study if possible,
instead of bringing in new groups.

Jones suggested that the Clinch River Study Committee select sam-
‘pling stations and then see if we have facilities for analyses available
among the groups involved. Furthermore, if we find that we have enough
stations gvailable to determine the budget, no additionel .stations will
be required. However, if we need more stations, Struxmess or the Tennes-
see Stream Pollution Control Board can request other help in maintaining
sampling stations and doing analytical work. - Churchill suggested sampling
at TVA dams on the Clinch River system since personnel are available at
all times of the day. He pointed out, however, that still more sampling
might be needed to define the budget. Cragwall inguired whether we are
thinking of mineral, radiochemical, suspended solid, or other analyses; if
so, could all of this be done by one group? Churchill suggested that sam-
pling stations at Norris Dam, Center's Ferry, Fort Loudoun Dam (or the Visk-
ing Corporation Plan‘b), Watts Bar Dam, and Chickamauga Dam might be considered.

He further felt that it would be possible to obtain proportional samples of
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the type discussed in the Open Meeting at all of the sampling stations
at TVA dams. These samples would be grab samples with the volume made
proportional to flow. It was pointed out that at Center's Ferry the sam-
ple should be taken as near the bottom as possible, since this is the
portion of the stream which can be considered as Clinch River water.
Friend would handle the analysis of weekly composite samples. The saum-
ple size would be spproximately 2 gallons per day. The upstream station
to be used will be decided by Churchill and Friend.

Struxness pointed out that these samples will be overlapped by four
samples being teken by ORNL. These are at the Osk Ridge Water Plant Intake,
White Oak Creek at the Dam, K-25 Cooling Water Intake, and the sampling
station above Kingston Steam Plant (Center's Ferry, CRM L4.5). Belter in-
quired as to what analyses will be run on these samples. A strontium-90
determination, gamms scan, and complete nuclide analysis will be run by
Friend. Jomnes will provide mineral analyses. The frequency of analysis
for each mineral will be determined by the variation found in each minersal.
If the concentration of a mineral is fairly comstant, this mineral will be
run less frequently. Jones requires about one gallon for analysis,

The Chairman appointed a committee, composed of Friend, Churchill,
Jones, and Cragwall, to design and implement éhe water sampling and analy-
sis program for the Clinch River Study. They will also work out arrange-
ments for shipping and analysis.

Gentry commented that when collecting fish and game samples, collec-
tors must have a permit. These have been supplied to interested persons
in the Clinch River Study. It is also desirable that the personnel doing

the sampling contact local Fish and Game officers when working in any area.
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Struxmess requested a list of the officers to be contacted. Gentry also
commented that fish are available from Cherokee lLake if anyone desired
live fish. The Chairman was requested to contact Gentry if anyone wishes
live fish, and he will see that fish are made available. In general dis-
cussion of\the Fish Tagging Program, Churchill pointed out that for inter-
mittent studies TVA and state officials could probably help. However, when
we propose continuous studies of fish population, it becomes impossible for
these agencies to provide personnel for long periods of time. Gentry agreed
and commented that for a mumber of days he could supply personnel for assist-
ance in .a fish program., He also commented that this work should be sched-
uled well in advance so that persommel can be made available., Struxmess
will request from Dan Nelson (Ecology) a statement on what he planms to do
and vwhen, and Struxmess will contact Gentry and Churchill for assistance.
Churchill raised the question of what is to be done about sediments
and sediment analyses. Struxmess suggested that since we have not decided
what to do with the Clinch River cores at this time, it might be best to
leave the sediment analyses for leter. Churchill inquired as to whether
coring was being done below Watts Bar Dam. Struxmess said that nothing as
yet was being donme by ORNL below Watts Bar. Cragwall asked whether sus-
pended. sediments were important at this time. If not, the subject should
be left for later discussion. Struxmess commented that studies indicate
that cesium-137 will be contained in the silt; however, since first order
of priority should go to’determining strontium-90 concentrations, sediment
analysis should be left until later. Furthermore, preliminary analyses have
indicated that little activity is present in suspended solids. After dis-
cussion, it was decided'that suspended solids and sediment analysis should

be left for further discussion at a later Committee meeting.




Jones suggested that Struxmess prepare a list to show who is taking
semples, where they are being taken, who is analyzing, and what type of
analysis is being done. Also, this list should show how the samples are
being taken and the volume per sample. This information could be made into
a type of flow sheet, showing responsibilities for sampling and analysis.
If this were then reproduced and sent out to the Committee, with revisions
when necessary, this list would help prevent duplication of sampling and
analyses.

Struxness mentioned the Health Physics Division Information Meeting
to be held in October. All members of the Clinch River Study Steering Com-
mittee should have received invitations. If not, he extended a special in-
vitation to all present to attend this meeting. He has been asked to present
& 10-minute discussion of the Clinch River Study if this is satisfactory
with the Committee. The Committee saw no objection.

The minutes of the last meeting were approved. No date was set for
the next meeting of the Steering Committee. The meeting was adjourned at

4:30 p.m.

Minutes prepared by W. J. Boegly, Jr.



