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WASTE MANAGEMENT PROGRAM AT OAK RTIDGE NATIONAL LABORATORY ] ;#é;cc/
by
K. Z. Morgen

The two primary objectives in waste management are -radiation protection
and economy. Radiation protection requirements are based upon recommendations
of the National Committee on Radiation Protection (NCRP) and the International
Commission on Radiological Protection (ICRP). The economics of waste disposal
are of primary concern if atomic energy is to compete with present industrial
power. Perhaps it should be emphasized that safety and economy are not independent
entities for there is no denying that health physics protection is expensive;
however, the final cost of an operation can be increased exceedingly if we fail
to provide sufficient health physics protection.

There are two basic methods generally in use for the disposal of radiocactive
waste: (i) the waste may be concentrated and the concentrate stored, or (2) the
waste may be combined with a passive medium and dispersed throughout the stmosphere
soil, and/or water such that its concentration is reduced to acceptable levels.

Fortunately, the Oak Ridge National Laboratory is located in an area which
affords several local advantages as follows: (1) the relative isolation of the
Laboratory, (2) the large volume of water available in the Clinch River which partly
surrounds the Oak Ridge area, and (3) the extensive Conasauga shale formation. The
boundaries of the AEC-cogtrolled area are, at the closest point, about two miles
from the Laboratory. The nearest large city, Knoxville, Tennessee, 1s approximately
20 miles from the controlled area. Surveys have shown that all the surface and
gfound water drainage from the Laboratory and waste disposal areas leads to an im-
poundment fed by White Oak Creek which flows to the Clinch River. The White Oak

Creek-Clinch River drainage system has been monitored for radioactive contamination
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since the beginning of operations at the Laboratory in 1943, Dilution afforded by
the Clinch River lowers liquid waste concentration to acceptable levels. Tkre
Clinch River flows into the Tennessee River 20.8 miles below the outfall of White
Oak Creek, and both rivers form a part of the TVA system of rivers and reservoirs.
Thus, in case of an emergency, TVA may be called upon to adjust the flow of the
river system to provide holdup and/or dilution. Seepage pits provide a safe and
relatively chesp means of disposal for a significant fraction of the liquid and
solid radicactive waste from the Laboratory. The Conasauga shale formation allows
for seepage pits as the shale has the ability to capture and hold certain of the

radiocactive components while allowing water to seep through.

WASTE MANAGEMENT FACILITIES¥*

If you will now refer to the flow diagram (Figure 1) which you have been
given, it will assist in following my presentation on Waste Management Facilities.
This simplified disgram shows the types of wastes that are handled and the methods
used for their disposal. Please note the mumbers (1 through 7) near the top of
the diagram; I shall refer to each number before describing the portion of the
operation listed below that number.

Tracing the flows of material from the top to the bottom of the diagram, it is
apparent that Oazk Ridge National Laboratory can dispose of its wastes in four ways:
(1) by discharge into the atmosphere through tall stacks, (2) by storage and decay,
(3) by fixation in the soil of the waste disposal area, and (4) by discharge to the
Clinch River. The coatinuing-goal of the Laboratory in its waste disposal program
is to immobilize as much of the radiocactive material as possible by fixation in the
soil or by deposition as insoluble sludge in tanks and pits and to hold to a minimum

the amount of radicactive material discharged to the Clinch River and into the atmosphere.

¥ This section has been abstracted from that part of the written record prepared
by F. N. Browder et.al. for submission to this hearing.
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Highly Radioactive Liquid Chemical Waste

Reading under No. 1 at the top ‘of the flowsheet, you will note a flow of
highly radioactive liquid chemical waste of 7000 gellons per day. The term "highly
radioactive” is used in comparing this waste to our other Laboratory wastes and is
not to be confuscd with the term as used by other installations. The highly radio-
active waste at the Laboratory has a concentration of radioisotopes of L/L0u O
l/lOO curies per gallon, while at large production plants the conceniration may te
several thousand curies per gsllon. I mention this not to minimize our waste disposal
problems -- since we are aware that even small amounts of some of the radioisotopes
wvhen improperly handled can be extremely hazardous -- but to give you same yardstick
for comparing our disposal problens to those of the production plants.

Most of the highly radioactive waste is produced in chemical processing buildings
and chemistry laboratories. It is discharged from laboratory sinks and process
droins through stainless steel pipes into 19 underground, stainless steel, monitoring
tanks that are located near the waste-producing buildings. The rate of waste
accurmlation at all 19 monitoring tonks is continuously recorded at one location
through a telecmetering system, and to ensure that rone of the tanks will overflow
in case the telemetering system fails, the tank volumes are meanualiy checked every
4 hours.

Vhen a monitoring tank ril the waste is pumped to three underground concrets
central. storase tarks that bave 170,000 gollons eapacity eacﬁ. The materizl is
tammorarily stored in thesce tenks to allow the short-lived radioisotopes to decay;
it is then pumned to wastc nits locatced sbout l-L/2 miles from the Laboratory. The

vaste wits are three 1,000,000 gallon capracity open »nits excavated in the earth in

.

a locotion chosen for its remoteness from the Leshoratory, the tyve of soil, and the
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natural uaderground water draincze to White Oolt Crezl. This corticular zoil. mile

up of clay and Conasauga shale, removes and retains most of the radioisotopes while
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the solutions seep slowly through it toward White Oak Creek. The waste discharged
into the pits 1s sampled and analyzed for radiocactivity, and its movement in the soil

and drainage into the Creek is monitored periodically by health physicists.

Liquid Uranium Waste

The liquid uranium waste flow (shown under No.2 of the flowsheet) is also a
product of the chemical processing operations and research. This type of waste is
presently produced in very small quantities averageing no more than 100 gzllons per
week and is not a true waste in the strict sense of the word, since it is a solution
of re-usable uranium contaminated with fission products. This material is collected
and stored in underground stainless steel monltoring tanks (seven in number) where a
check is kept on the sources of wastes, and the volumes in all ftanks are determined
by manual checks and by a continuously recording telegetering system. When a tank
is filled, the waste is pumped into 42,500 and 170,000 gallon underground concrete
central storage tanks where it is held until transferred to a smell processing plant
for uranium recovery. The radiocactive products separated from the uranium are trans-
ferred in solution to the central storage tanks for highly radicactive chemical

waste while the decontaminated uranium is returned to regular channels for re-use.

Proeess Waste Water

The daily 700,000 gallons of mildy contaminated process waste water (listed
under No. 3) is the least radioactive of all Laboratory wastes; yet it is the most
difficult to manage because of its large volume. This waste is made up mainly of
water used for cooling process equipment and water from floor drains, and umder normal
conditions carries a radicactive concentration of only 1/10,000 of that handled by the
highly radiocactive chemical waste system first deseribed. A considerable amount of the
radiocactive liquid put through this system is the result of equipment failure, human

error, or accldents which cause a misdirection of the radicactive waste from the system
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for the highly radioactive material. Whenever these incidents take place an
immediate effort is made to correct the conditions in order to direct the radio-
active material to the high level system.

Because of thé large quantity of process waste generated per day, the storage
of it for any appreciable time is impractical. This situation leaves the Laboratory
practically no choice other than to dispose of it on a current basis into White Oak
Creek. At one time, when the levels of radiocactive material handled by the Laboratory
processes were relatively very low, the procedure was simple; the low level waste
was discharged to the creek without treatment and compar;tively little effort was
roquired in monitoring the waste streams before discharge to the creek. During the
last 13 years, as the Laboratory expanded and the levels of processed radiocactive
meterial inereased by a factor of about 100, methods had to be developed for moni-
toring all the waste streams and for removing most of the radioisotopes from the
waste before it could be discharged safely to the creek.

Control over the discharge to the creek is accomplished mainly by continuously
checking the underground network, which resembles a sanitary sewer system. This is
done by frequently sampling and measuring the various waste streams and their com-
pined waste flow before it passes through the automatic diversion wvalve for processing
or for discharge to the creek, If the analysis of the combined waste indicates a
substantial increase in radioactivity over normal conditions, samples taken out of
the individual streams are then analyzed for activity to determine the source.
Sometimes personnel are not aware that their operations are generating excessive
radiosctive waste and thus it is necessary to contact them and make appropriate
corrections in their operations.

All the waste generated during the regular working hours is collected and
treated before discharge to the creek. During the off-shift hours, however, the waste
contzining less than 50 counts/min/ml (B,7) is diverted to the creek through a

settling basin, which discharges directly to the creek.




From 53% to 87% of the total radioactivity contained in the waste diverted into
the Procegs Waste Trsstment Plant is removed with ansi gle pas; gggo%gh_thieglanaf
73% to 87% of the Sr’Y, considered to be the most hazardous component, is ove
A higher percentage of removal can be expected Dy repeating the treatment.

The process employed in this plant for the treatment of radioactive wastes is
new in atomic energy operations, it is the first plant built that utilizes on a
large scale a standard but modified lime-soda ash process normally used for water
softening. The plant has been in operation for only sbout a year and many variations
of the process remain to be tested; therefore its full efficiency may not yet be
realized. It is probable that this plant will serve as a model for other atomic

energy installations having the problem of disposal of large volumes of low level

radioactive wastes.
Solid Waste

The disposal of solid waste is shown under No. 4. Practically all the solid
waste produced by the Izboratory consists of paper, glassware, and other pieces of
laboratory equipment, much of which is contaminated with radioactive materials.
Occasionally building materials such as concreta and wood that cannot be salvaged
economically by any known decontamination method must be handled. As compared to
the liquid wastes proviously described, the solid wastes usually contain an almost
insignificant quantity of radioactive material, probably about 1% of the total
disposed of by the Laboratory. Accurate determination of the quantity of radio~
isotopes in the solid waste is difficult because the waste is composed of a non-uniform
mixture of many materials.

In addition to being used for disposal of Laboratory wastes, the burial grounds
are used for disposal of wastes from other AEC installations and contractors and the
Leborzatory’'s radioisotope custome?s. Padioisotope customers coniribute a wcomparatively
insignificant volume; other installations, mainly Argonne National Laboratory, Knolls

Atomic Power Iaboratory, Mound Iaboratories, Battelle Memorial Institute, and General
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Electric in Evansdale, Ohio, account roughly for half the land area assigned
permanently to this burial program. To date, 25 acres have been used by the

burial ground operation. The current rate of use is approximately 5 acres per year.

Waste Gases
Before reviewing the waste gas disposal operations, it is necessary to give

some explanation of the term 'waste gas.” Actually, a more descriptive term would
be "contaminated air" since the bulk of the waste is composed of air that is con-
taminated with radiocactive materials. The radicactive contaminants may be either
gases or microscopic solid particles - usually a combination of both.

Because of extremely large volumes, it is impractical to store most gaseous
wastes for any appreciable period of time. The only practical methods of disposal
must, therefore, involve continuous decontamination of the gases as they are producéd

( and discharged to the atmosphere.

The 120,000 cubic feet per minute of air used for cooling the Graphite Reactor,
as shown under No. 5, is drawn through the reactor by means of two fans operating
at a capacity of 60,000 cubic feet per minute. After leaving the reactor and before
gding through the fans, the air is put through a set of filters that remove the
radiocactive particulates which, if discharged into the atmosphere, would create the
principal hazard from airborne radioactive contamination. The air, containing radio-
active gases, ls discharged into the atmosphere through a stack 200 feet high. The
filters holding the radiocactive particulate matter are periodically removed and buried
in the waste disposal area.

The cell and hood ventilation system is a network of ducts that collects under
a low vacuum a relatively large volume of exhaust air fron laboratory hoods and

4i' concrete shielded cells used for vrocessing radicactive materials. This system is
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{11lustrated under No. 6 on the diagram. The air is drewn through the system by
five electrically driven fans having capacities ranging from 25,000 to 60,000 cubic
feet per minute; in case of failure of the electrical equipment, three steam driven
fans are used. The air from this system is discharged into the atmosphere through
two stacks, one 200 feet and the other 250 feet high.

The chemical processing of radioactive materials usually results in a release
of highly concentrated radicactive contaminents in a relatively small volume of gas.
These gases are handled by the gighly radiocactive gas (or off-gas) system shown under
No. 7. The gases are collected and drawn by vecuum through a network of underground
stainless steel lines and are discharged, after cldeanup, through the stack 250 feet
high, used for the discharge of some of the cell ventilation air previously described.

The system just described is the primary radiocactive gas disposal facility,
while the cell ventilation system is the secondary system for all large scale chemical
processing. The off-gas system is connected directly to the processing vessels,
whereaes the cell ventilation system is connected only to the cell where it removes
the air from the area in which the vessels are located. Unless there is a failure
all the gaseous activity is removed by the off-gas system, keeping the air drawn
into the cell ventilation system free of contamination. The cell ventilation
system is used, therefore, as a secondary standby for preventing the spread of
contaminetion in the event of a leak from the off-gas system. Keeping the off-gas
system operationally reliable and ﬁsing it properly in the processing cells so
that the cell ventilation air does not become contaminated reduces the voiume of
gas that must be decontaminated and reduces the total radiocactive material that is
discharged to the filters and through the stacks.

The decontamination of the gases handled by the off-gas system is accomplished
partially in the operating cells before the gases are exhausted into the system.

The bulk of the chemicelly reactive gas is removed in the operating cells by scrubbing
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with caustic. The solid particles and microsconic droplets of liquid covried by
the fas stream are removed by passage through an electrostatic precipitctor cnd
vy filtration before the gases are exheusted into the stack. The radiosctive
-uteric]l collected in the precivitator is periodically washed out with water that
Croins into the liguid weaste system. The filters are disposed of in the buriai

ground.

THE EFFRCIIVENESS OF WASTE MANAGEMENT AT OAK RIDGE NATIONAL LABORATCRY (ORNL)

Lot us nou turn our attention to the effectiveness of waste manegement ot

ORMI.. The method for detemmining effectiveress involves a series of monitorirg

sechnigues which will be deseriboed mcit.

Air Ilonitoring

PR R

Acdiorctive ctmosoheric pollution is monitored and controlled by the followiry:
«=othods: (1) Air discherged from the “hree stacks in the Oak Ridge srea is monitorad

continuclly ot she stacks for the purnose of »reventing excessive dischorges of

LA

aetionasive contominents to the ctmosphere; (2) A system of sampling stations using

~ir filterins technicues is mainteined throughout the Cek Ridge Aran, euile orart

Troi1 seek monitoring, which allows for continuous evalusgtion of

S P
oSwe civ . Pigure 2 indicates the results of these measuremenis wmade
-rithin The Laborotory oversting arca where the highest levels of air contamination
~mo Ponnd.  The velues given are the yearly averages (of the B and y emitiinz
1 *"iccetive sontcomination) wivich in most cases are considerszbly less than 1% of

ES -

ey IR0 -clnes given by the NCRP ond the ICRP for this type of occupationcl exposurc;

() Pallont Txca cll sources is monitored by means of gum peper collectors, fallout
"L Y ameliais 0f roirwolar soomles the sre colli~noT; ond (M) Deolkonond re

S

ot oz newle ceriodically b fixed noints on the ~round and bty ceriol surveys
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to determipe whether or not there is significant fluctuationin the background
roCiciion.

Boch of *the nethods of cir sompling yields slightly different information
relosize so the noture of the airtorne radioactive materiel. Since the filter
sonmling equirment is located inside a louvered enclosure, the heavier particles
will settle to the ground without being collected on the filter and the semzle will
contoin only brectheble particles which might te considered small enough to become
deposited in the lower portions of the respiratory traoct. The fallout trays will
collect the heavier rarticles as well as the light particles, and thus these tray

.
samoles rewresent the total fallout and furnish some informetion on the amount of
radioactive material that would be inheled and held up in the upper portions of the
respiratory trect from which it would be swallowed and passed into the gastrointestinal
troct. The background measurements indicate the radioactivity of the contautinated .-

A

soil end of rodiosctive gas such as the natural radon or the reactor-produced arzon-4l.
Reirwaoter sammles will contain both fallout and "rainout" and will give information
of the soluble as well as the insoluble fractions of the radiocactive material.

From these monitoring samples, we are able to determine the general level of
ailr and soil contamination in the area, the source of particuler contamination problems,
and the effectiveness of various additional radiation control measures that have teen
applied during the vast few years. When the radicactive contamination reaches a
point of significance relative to the meximum permissible values recomended by the
NCRP ond ICRP, investigations are made as to the source of the contamination and
venediol ceticn is token immediately. On one occasion uranium oxide particles vere
found to be settling out on the Laboratory area., On still another occasion proto-
cctini-m narticles were discovered, In cach casc investigations led to the source

of the sarticles, ané the processes cousing the locel fallout were stopned and remgined

inactive until corrective measures had been campleted. The remedial action in the

~
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above cases required a number of changes, among the more important of which were the
installation of additional filters in the off-gas system and a program for the
routine scanning of channels in the graphite reactor for defective fuel elements. The
roofs and roadways in the area were washed, and the barren areas within the Laboratory
ares were sown with grass to keep down the radiocactive dust particles.

On same occasions in limited areas of the Laboratory and for short periods of
time the air concentration has exceeded the MPC for continuous occupational exposure.
However, immediate action was taken to bring the values down to acceptable values,
and in no case have the concentrations, when averaged over a l3-week period as specified
by the NCRP and the ICRP exceeded 10% of the maximum permissible values. The 1l3-week
intefval is. given by the NCRP.and the ICRP as the longést period over which the MPC
values for occupational exposure may be averaged.

Radioactive particles which could be attributed to Oak Ridge National Laboratory
have been detected at distances up to 40 miles from the area. Although the radiocactive
material carried by these particles cannot be considered hazardous, continuing
vigilance is required and constant attention must be given to improving the efficiency
of the monitoring stations for detecting airborne radicactive contamination and

providing an early warning if high levels should be reached.

Background Measurements

Contamination of the ground in the Laboratory area is monitored by means of
routine background measurements at 3 feet above the ground at some 30 locations
throughout this area. Figure 3 indicates that the average level in the Laboratory area
during 1958 was 0,12 mr/hr or sbout 10 times the average level measured 15 years ago
prj:or to the operation of the Laboratory. However, as shown by Figure 3a this lncrease
in.dttlle background is only 4% of the maximum permissible occupational exposure rate
recommended by the NCRP and the ICBP'. Nevertheless, increased efforts have been made

during the past ten years to stem the gradual rise in background in the plant and neigh-
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boring areas of Oak Ridge and we feel encouraged that in spite of the fact that we have
increased by several orders of magnitude the level of work with radiocactive materials
during these 10 years-there has been no increase in the average background in the
Laborgtory area and the background in the neighboring areas seems to be leveling

off at an average of about 0.022 mr/hr which is sbout twice the original background
level. This increase in background in the neighborhood of our Laboratory is about

17% of the maximum permissible exposure recammended by the NCRP and the ICRP for

people living in the neighbérh’ood of such an installation.

Well Monitoring

.

Evaluation of the effect of liquid waste disposal with regard to the underground
water table in the Laboratory area and in the area of the waste pit operation is made
by. means of monitoring wells. In the Laboratory area, the measurement of underground
radiocactivity detected by well monitoring reveals the levels to be insignificant. In
the waste pit area where most of the disposable highly radiocactive waste materials are
sent, radioactivity has been detected in some of the monitoring wells, but it has been
established that the contaminant is primarily ruthenimm-106 f:or which the maximum
permissible concentration, MPC, in water is relatively high, e.g., the MPC for
ruthenium~106 is a hundred times iarger thap the MPC for strontium-90. A few surface
seeps have developed in the pit ares, but the location of the area is such that the
direction of ground water and su:rface_ water flow is toward Wl_"lite Osk Creek and the
Clinch.River into which low level liquid wastes are released (as indicated by the
earlier discrssions) and the water in White Osk Creek and the Clinch River has been

monitored since the beginning of the Laboratory operation.

Lo A N o



Lirdd jesue moricorn

At the beginning of the Laboratory oneration, o swoll dam vas localed cn White
Col: Crcek Go create a lake for impounding radioactive wastes to nermit settling and
aecey of the radicactive material. This lake served a useful purpose in the early
years and removed considerable radioeetive material from the ﬁater leaving the Labo-
retory. However, after yeers of operation the lake beccme much less effective tecause
tie ;eni1iﬁg,of radioactive vwaste into the mud produced a state of equilibrium so that
&5 ruieh radinactive material vas leaving the lake as was teing put into it. There
exisied tre imzending wossibility of a large release of radiocactive material as s
result of heavy rains or floods.’ In addltlcn,a Ffish ponulatwo developed and the lake
became a favorite storover noint for migratory fowl. To eliminase P2z aablang
from the sudden failure of the dam or from contaminated fieh and migratofy fowl, the
fish in the lake were killed and the lake was drained.

The dry White Oak Lake basin has a capacity of 10,000,000 cubic fzet. In the
ovent of an accident iavolving the relesase of larce volumes of radicective licu:ids,

augineering SUuwles indicate ihet under aormel Tiow conditions

©

23-Cay delay in

2 zelcase could be rrovided by closing Lhe gates at Yhite Oak Dem and once The

]

wetneosvive mebericl hes Teen confined to form a lake, a by-vass could ve cut
-vound the leke and dsm, thereby providing a longer holdup time. It should be
wointed out agair that as a supplement to this hold dup srocedure TVA can rcleo
2 large emount of dilutent water from Norris Leke which is locaied £0 miles
roureom fron the ecnfluence o Lhe white Cel Croelr with the Clinch River.
Ligrid vastes leaving the Laboratory are sampled at & nunber of locations.
-hay arce sempled routinely at the source vhere the effluernt lceves the Leboratory,
a% ke point vhere tle wastes onter the public weteryay ( White Ozl Creel Dem),
T opy “he ncores:c center of sedavicn dsimstreas Tron She Leboratery (the K-2%

~ -

- A X 3
LOSRLGS LTIV

e
V)

L. PR Y ~ -
i Tlant). Btroocm gawnging operatiors

PRV WA 2L N NSO

o R — T —————p TR 1 P 7Y T T GV, SRR T f A Y D



-1h-
are carried on continuously at White Ozk Creek, Melton Branch, and in the Clinch River
to determine ereek and river flow in order that dilution factors for evaluating the

concentrations of the wastes in the river may be obtained.

Clinch River Monitoring

Routine surveys of the Clinch and Tennessee Rivers are conducted to determine the
extent of dispersion of radioactive materials in river water and sediment, the levels
of contamination encountered, and to evaluate the consequent hazards to humans. Periodic
measurements and analyses are required to predict the rate of buildup and, consequently,
determine the effectiveness of the liqu;'.d waste management program. Also, information
is obtained relative to the effect on future industry of increasing the radiocactive
content of the water and bottom sediment in the Tennessee River System. Figure 4 gives
results of sane of the composite radiochemical snalyses showing the principél radio-
nuclides discharged from White Ozk Creek and the buildop of these radionuél:ides on the
silt in the Clinch and Tennessee Rivers during the past few years. Figure 5 shows the
concentration of the radiocactive msterizl in the water of the Clinch River just below
the outfall of White Ozk Creek (assuming uniform mixing). These values are compared
with the values of MPC that are gpplicable in the neighborhood of our operations
(i.e., they are compared with 10% of the MFC for conmtimuous occupationa.]-. exposure). The
'pa.lculated values were obtained by apply:mg the latest data given in the 1959 revisions
of the Internal Dose Reports of the ICRP and the NCRP. Although the levels of radio-

active contamination in the Clinch River water are less than the calculated values of

MPC for each year shown in Figure 5, the levels in years prior to 1954 had risen steadily

and in fact the level of 1.7x10'7 pc/ce reached in 1954 was only slightly less than the
calculated MPC of 3‘,Il_xl0°'7 pc/ ce. This led to the adoption of more effective radio-

active waste control measures (e.g., discontinuance of the impoundment of contaminated
water in White Oak lLake in October of 1955; more extensive usé of the liquid waste dis-

posal pits; installation of the process water treatment plant in August of 1957, ete).




-15-

‘ No specific values of MPC applicable to the population at large have been given by
the NCRP and the ICRP, but the ICRP has suggested that for planning purposes ad interim
average values might be used which are 1/100 of the values of MPC for occupetional exposure
to the gonads (i.e.,for genetic exposure) or 1/30 of the values of MPC for occupational
exposure to the other body organs (i.e.,for somatic exposure) . Therefore, the values of
1/100 of the calculated MPC for occupational exposure are given in Figure 5 only to
serve as a gulde for future i)la.nning of the levels to be maintained further downstream
below the outfall of White Qak Creek and beyond the controlled area. The confluence of
the Clinch River with Emory River and the Tennessee River and the silting out of the
radioisotopes into the river bottom mud provide water concentrations beyond the con-
trolled ares that are less than the values suggested by the ICRP for planning purposes
(i.e., they are less than 1/100 of the occupational values) and in fact they are of the
order of natural background.

. Cross sectisn measurements are taken every two miles in the Clinch River and
approximately every 10 miles in the Tennessee River and its reservoirs. These measure-
ments are ordinarily mede to a distance of about 100 miles downstream from the Laboratory
and on one occasion they were made downstream for a distance of about 530 miles (a11 the
way to the Ohio River). A cross section study consists of making measurements of the
radiocactivity of the water and river bottom sediment and collecting sediment samples at
predetermined intervals slong the traverse from one bank to the other. The samples are
analyzed radiochemically for the long-lived radiocactive isotopes that are present. The
radiocactive contamination found in river bottom sediment is usually much higher than
that found in the river water. The highest average radicactive contamination of river
bottom sediment (resulting in an average dose rate of about. 0.1 mr/hr on the river
bottom) is about 18 times background and as shown by Figure 6 is located about 12 miles

Q below the outfall of White Oak Creek into the Clinch River. The concentration of radio-

active material in the sediment of the Clinch River drops off materially after the first
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| 20 miles; it is about twice background at 100 miles and approaches background at 150
miles downstream where fission products are still detectable by silt amalysis. As shown
by Figure 7 the level of radioactive contamination in the river sediment drops off
suddenly below each dam in the Tennessee River, increases again as the next dam is
approached, and again drops suddenly beyond the dam where the water velocity is too
great for much settling of the mud to take place.

Samples of water from the Clinch River at the Osk Ridge Gaseous Diffusion Plant
and at Kingston, Tennessee, the nearest population centers downstream, have indicéted
detectable amounts of fission products, but levels well below those permitted by the
NCRP and the ICRP for water used for continuous drinking. 1In fact, the drinking water
for the employees at the Gaseous Diffusion Plant is obtained from the river at a point

approximately 8 miles below the outfall of White Osk Creek.
Conclusion

In conclusion, Oak Ridge National Laboratory is contributing same radicactive
meterlals to the local environment and continuing vigilance must be maintained to
determine the nature and extent of these radiocactive materials. To date, the data
from the health physics monitoring systems presently in use indicate that the radiocactive
material released is below the levels recommended by the National Committee on Radiation

Protection and the International Commission on Radiological Protections
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Q MAXIMUM PERMISSIBLE INCREASE IN

= BACKGROUND IS TAKEN AS 5rem/yr (2.4mrem/hr)
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UNCLASSIFIED
ORNL-LR-DWG 35388

MAXIMUM PERMISSIBLE CONCENTRATION (MPC) FOR DRINKING WATER FOR THE
NEIGHBORHOOD OF THE CONTROLLED EXPOSURE AREA. THE VALUES ARE Yo OF THE
CONTINUOUS OCCUPATIONAL EXPOSURE LEVELS AS RECOMMENDED IN THE REVISED (1959)
EDITIONS OF THE NCRP AND ICRP REPORTS. THE VALUES ARE BASED ON THE
PERCENTAGES OF THE SPECIFIC RADIONUCLIDES IDENTIFIED.

l CALCULATED AVERAGE CONCENTRATION IN CLINCH RIVER DETERMINED BY MULTIPLYING
THE CONCENTRATION IN WHITE OAK CREEK BY THE DILUTION FACTOR FOR CLINCH RIVER.

Y100 OF MPC VALUE FOR CONTINUOUS OCCUPATIONAL EXPOSURE THIS VALUE IS
GIVEN ONLY AS A GUIDE TO ACCEPTABLE LEVELS FURTHER DOWNSTREAM AND
BEYOND THE CONTROLLED AREA.
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Fig. 5. Concentration of Radionuclides in Clinch River (1954—1958)
and the Calculated MPC Values.
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