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0.0 Abstract
The four types of liquid waste from ORNL processes are des-
cribed, and the method of handling each is explained. The waste
tanks are listed and the status of the storage facilities des-
cribed. Recommendafidns for correcting existing féults.in the
waste disposal system are made, and possible future devei&bﬁénts
in waste decontamination are listed.
1.0 Summary
Liquid waste from ORML processes can be classified. into.
four types according to composition and radioactivity;

These types are:-

Radiochemical Waste, which is highly radioactive (average'4xﬁ

2€°

&
2.5'x 105;?Counts per minute per milliliter) and which has ©°\.

as its source special '"hot" sinks and vesséls.in cells
devoted to "hot" work;

Metal Waste, which is plutonium, uranium, or thorium- )
bearing waste and which is usually highly radiéactive
(average 105f3 c/m/ml);

Warm Waste, which is moderately radioactive (average
104 B c/m/ml or less) and is handled according to the
intensity of its activity;

Process iaste, which is theoretically non=-radiocactive and

which is derived from cooling water, laboratory sinks other
than "hot" sinks, and floor drains outside facilities de-~
voted to "hot" work., The pile canal overflow also drains to

this system.
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‘The sanitary waste system is beyond the scope of this report.

The liquid waste disposal system is geographically divided

into the North Tank Farm, the South Tank Farm, and the Settling
Basin Ares. These areas contain a number of concrete tanks
buried at leagt six feet deep and four earthen-diked pdnds;‘fiﬁ3
addition to this main system, there are waste tanks 1ocated- )
near several process and development buildings. Drawing TD- -
889 shows the geographic;l location of each of ihese tanks and
ponds, and Table I 1lists them with their capacities,'constrné;'
tion, and present contentd.( see page 13A).

The function of the tankAfarms is to'colleét and store
metal waste, and to collect and hold radiochemical waste'until
sufficient decay permits discharging it to White Oak Creek -at
a rate not to exceed 5 curies of activity per 2@_hrs.. The.
ponds collect this décayed radiochemical waste and dilute it
with sufficient quantities of non-radioactive waste to permit
discharging it to the creek. The tanks near the process and
development buildings serve as intermediate hold;up before the
waste is sent to the tank farms. Radioactive metal and chem-
ical wastes from othgr A. E. C. sites are also received at
the ORNL tank farms,

Estimates of the average weekly flows of the four waste
streams were made based on records of the tank farm operations
and statements of personnel in charge of each waste contributing
source. Estimates of flows were necessary because no records

are kept of waste contributed by each source.

SlimGmimiinih
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Thgse estimates are:
Metal Waste averages 1500 gallons per week. The fissionable
metal in this waste is precipitated and stored in certain
tank farm tanks. The supernate from the precipitations is

treated to remove ruthenium and sent to the radioéhemical

waste system.

Radiochemical Waste averages 30,000 gallons per week in--
cluding part of the warm waste. This total flqw is held in

" certain tank farm tanks for an average of about one month
and then sent to the Settling Basin for dilution with procéss‘
waste and discharge to the creek.
Warm waste averages 75,000 gallons per week. This is col-
lected in 8000 galloh batches in tanks #-1 and W-2, analyzed
for activity, and sent to the radiochemical System ifrthé
activity exceeds 25,000 R c/m/ml. Normally the count is -
lower than this, so that this waste is sent to the process

50

system. ' , 2x10 )
G
Process Waste averages two to four million gallons per week.

This drains directly to the Settling Basin. The activity
averages 100 3 ¢/m/ul.

At the_present_time the four waste streams are not
kept entirely separate. Because of inadequate facilities
at the waste sources, some radiochemical waste is allowed to
drain into the warm and process systems. Too large a volume
of non-radioactive waste is allowed to flow into the radio-

chemical and warm wasie streams.

<t
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Part of the metal waste stream'flows through lines used’ by
the radiochemical stream. Not all process and development
‘buildings have individual waste collection tanks, so‘that

it is impossible to regulate the flows of the waste streams.
These flows vary extremely from time to time because Of.;hev
nature of some of the operations at ORNL. The.lﬁréer ;Silec-
tion and hold-up tanks are of concrete construction;and,
therefore, they can not handle acid wastes. This fact re-
quires neutralization of acid waste, which is not always :
desirable. |

In order to correct these faults it is recommended that
all unnecessary cross-overs between the four waste streams
be eliminated, that additional "hot" sinks be provided, and
that stainless steel tanks be installed-at all buildings
requiring them. These changes would considerably facilitate
concentrating and decontaminating active wastes; It is also
recommended that surveys be made to determine if revision
of present ORNL processes can be made in order to reduce the
volume of active waste. A survey to determine the feasi-
bility and economy of the proposed stainless steel tark -
additions is already planned.

If a volume reduction of 20 to 1 can be effected on the
radiochemical waste stream by means of evaporation, the
existing facilities in the tank farm will afford storage for
chemical waste concentrate for three years assuming present

plus known future flows. An evaporator capable of

St
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accomplishing this volume redﬁction and more at a rate 6f‘300
gallons per hour and a decohtamination.factor of 103.is-being
constructed in the South Tank Farm. Development work on resin
adsorption of activity and crystallization‘of'salts out of
active wastes is being carried out at the present time aa’
possible alternate processes to evaporatiop-br as sub;iemﬁn-

tary steps to evaporation.

2.0 Introduction
2.1 Purpose
| At the present time, radioactive liquid waste from.Oak
Ridge National Laboratory is discharged to White Oak Creek,
a tributary of the Clinch ﬁiver.A The liquid wasﬁe disposal
facilities consist of a tank farm built in 1943 to collect
and store precipitated radiochemical waste as well as
plutonium and uranium-bearing waste. This tank farm was to
~serve for a maximum of three years, but continued operation
of OﬁNL necessitated abandoning the precipitation and
storage of active waste not containing uranium or plutonium,
and changing part of the waste storage system to a temporary
hold-up system. In 1944 the large Settling Basin-was built >
‘to provide a settling space for precipitated activity and a
facility for diluting partially decayed, dissolved, radio-
éctive waste with large volumes of non-active waste before?>
discharge to White Oak Creek. & Yimit of five curies of
xradicactivity per day was established for the discharge to>
{White_Oak Creek; this limit has been maintained for the past

three years.
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1t ‘Fas long been known that-the discharge of radio=;
active waste constitutes-a potential health hazérd;>and.
>5Ehé nec§ssi£y»f6f providing“mggns—pf remoying;radiOactiiéQ; :
poisons from ORNL liquid waste hab been apparent fqr;seygralf;
years> Because of the gradual increase of activity ip mnqﬁ
and waters of surrounding streams, major effort will be
. expended to correct the liquid waste problem. i
It has been proposed that the existing waste sjstem be
altered and enlarged. In order to provide information wpon
which sound decisions as to what corrective measures é}é-re-A.
quired and justified, this sufvey of the liquid waste system
has been prepared.

2.2 Method of Presentation

In this report the information collected in the survey
is presented; the present liquid waste disposal system is
déscribed; its function is explained, and some recommenda-
tions for improving the system are made. The explanation
of the function of the system is presented according to the
sources, quantities, compositions, and methods of handling
the four types of ORNL liquid waste. This information was
gathered by studying all available prints and reports on the
waste systems and by contacting the personnel in charge of
each waste contributing operation. Samples of certain waste
streams were taken to determine composition, but much of the

data on quantities and compositions are estimates based on
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operating experience. Reference repofts and drawings are
given in the appendix.

Nomenclature

Identification of any one of the four liquid waste

streams at ORNL is frequently difficult since no official  '
names have been assigned; different groups dall the same,‘
stream by different names. In this repoft each’streém .
has beeﬁ assigned a name descriptive of its composition..

The four liquid waste streams at ORNL are:

Radiochemical Waste, which is highly radioactive

(ave. 2.5 x 105/?c/m/ml and 102 bfc/h/hl)'as com~-
pared to the other waste streams and which has as

its source special “hot" sinks, vessels in cells
devoted to 'hot" work, and certain drains ﬁsed in

the decontamination of equipment.

Metal waste, which is plutonium, uranium, or thorium-
bearing waste, and which is usually highly radio-
active (107 B ¢/m/ml and higher).

Process iaste, which is theoretically non-radioactive

and which is primarily derived from cooling waier,
floor drains outside of facilities devoted to "hot"
work, laboratory sinks other than "hot" sinks, and

the pile canal overflow,

Warm Waste , which is moderately radioactive (ave.

10% “c/m/ml) and is handled according to the intensity

of its activity.
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The sanitary waste system and the open-ditch syaﬁem.for
certain cooling water and steam condensate streams are beyond

the scope of this report.

3.0 Present Status of the ilaste Tank System

The liquid waste disposal system is geographically ‘divided

into three main sections:

w-1%%
1. The North Tank Farm - containing two 4400 gallon and tuo
w-dw-Y .
40,000 gallon gunite tanks.
L-5=<)0

2. The South Tank Farm - contalnlng six 170 000 gallon, one-

1300 gallon gunite tanks and one 700 gallon stainless
steel tank.

3. The Settling Basin area - containing one 1,600,000

OVER Fron)
gallon, one 32,000 gallon and two 293,200 gallon

earthen—-diked ponds.
In addition to this main system, there are waste tanks
located near the following process and development buildings:

1. 706-4 Metal waste Tank - located south of Bldg. 706-A,

constructed of concrete and approximately 14,000
gallons in capacity.

2. 706-EB Metal Waste & Radiochemical Waste Tanks - two

stainless steel tanks each of 1200 gallon capacity
located south of Bldg. 706-HB.

3. 706-C Metal Waste Tank - one 1700 gallon stainless steel

tank located west of Bldg. 706-C,

4. Hot Pilot Plant Plutonium iiaste Tank - one 2000 gallon

stairless steel tank located in Cell 4 of Bldg. 205.

-
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5, Bldg. 706G (Ra & Be Source Bldg.) one 375 gallon -

stainless steel tank for warm waste.

6. Bldg. 115 Pile Fan Seals and Cells- one concrete pit

for warm waste.

7. Bldg. 105 Hot Lab one 200 gallon stainless steel tank ' -
for warm waste. |

8. Hexone Still one 55 gallon stainless steel drum with -

condenser located near tank W-10 in the South Tapk Farm.

9. Ruthenium Recovery Unit one 630 gallon stainless gteel . -
tank for Ru treatment and one 2150 gallon stainless
steel tank for Ru storage.

Drawing TD-889 shows the approximate geographical locations

of each of the above waste tanks.

3.1

3.2

Tanks in the ORNL Liguid #aste System

Table I lists the waste tanks, their locations,
capacities, construction, and present contents.

General Functions of the Tank Farm & Waste Disposal System

The tank farm provides collection and hold-up facili-
ties for liquid waste from the Restricted Area, in which
all work with radioactive elements at ORNL is performed.
Tanks W-1 and W-2 in the North Tank Farm collect and hold
the total warm waste stream until quick gross activity
analysis of samples from these tanks determines whether i

it is necessary to hold the contents for activity decay

in Tank %W-5 or to discharge them to the Settling Basin,

it
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SURVEY OF WASTE TANKS

OAK RIDGE NATIONAL LABORATORY .

108

e T g
. : _ Dia. Heigth
TANK NO. MATERIAL OF CONSTRUCTION LOCATION: CAPACITY, GAL. FEET  FEET TYPE OF WASTE HANDLED
w-1 Guni te North Farm. 4,400 12! 5°' Warm waste
w-2 Gunite North Farm - 4,400 12¢ 5' Warn waste
- Guni "North Farm 41,300 25! 10* Hot Pilot Plant
-3 v ’ Radiochemical waste
W4 Gunite Forth Farm 41,300 25 10" Hot Pilot Plant
- ' : Metal waste
- W-5 Gunite . " South Farm. 170,000 50' 12 Radiochemical
w-¢ Gunite South Farm 170,000 s0'  12' Radiochemical
w-7 Gunite South Farm 186,000 50" 12* U solution 4~ ppt.
w-8 Gunite South Farm 170,000 50! 12 U solution
W-9 Gunite South Farm 165,000 50 12' U solution
W-10 Gunite South Farm 170,000 50° 12' U solution 4 ppt.
W-11 Gunite South Farm 1,700 9 6' Radiochemical
w-12 Stainless South Farm 700 - - Radiocheaical
706-A Gunite South of 706-A 14,000 - - U & Th solution
Metal Waste 4-ppte
' 706-HB Stainless South of 706-HB 1,200 6' . 6' Metal waste from
Metal Waste ) semi-works
706-HB Stainless South of 1,200 Radiochemical waspe
Chem. Waste 706-HB
706-C Stainleas West of 1,700 9 6* Metal waste U & Pu
Metal Waste - 706-(:
Hot Pilot P1, Stai nless Cell 4 in Bldg. 2,150 Pu metal solution
Pu Waste 208
Radiochemical
706-G Waste Stainless South of Bldg. 400 ai
Tank 708-G
Pile Hot Lab Stainless South of Bldg. 375 4! 4! Radiochemical
Tank

TABLE I

FUNCTION

Collectiali and diversion tank
for warm waste

Collection and diversion.tank
for warm waste

Collection tank for Hot Pilot
Plant radiochemical waste

Collection tank for Hot Pilot
Plant metal waste

Collection and temporary hold-

" up tank for radiochemical waste

Récoivee supernate from W-5 before
discharge to Settling Basin

Precipitation and Storage of U;
supermate to Ru recovery & W-12

Collection and temporary storage

~of liquid U solutions
. Collection and distribution tank.

for liquid U solutions

Precipitation and storage of U;
supernate to Ru recovery & W-12

Overflow and diversion tank for
radiochemical waste received in W-12

Collection tank for radiochemical
wagte; feeds W-5 .

Stores metal waste froa semi-works
containing U & Th

Not yet in uase

Collects radiochemical waste from

semi-works; feeds W-5

Collection and temporary storage
of Bldg. 706~C metal waste

Collect and hold Pu waste from
Redox process

"~ Collection tank for lab. waste;

feeda W-1 & W-2

Collection tank for lab. waste;
feeds W-1 & W-2

 Drawing # 6479
i i e
!
TOTAL GALLOWS VOLUME OF SOLIDS, FUTURE STORAGE
STORED 11-1-48 GALLON CAPACITY, GALLON = REMARKS
0 0 »
0 0
11,700 1,300 29,600
28,250 5,850 13,050
78,400 41,600 128,400 ° Available Vol.,
T for. 001143.
114,400 26,000 ) n_t_;_-.z,..“vl;i-u.
153, 400 28,600 137,400 - . For Solids
3 R o .
i L
86, ?00 6,500 . Varies
| _— n
109, 200 18,200 Varies
z
123, 500 46,500 123,500 For solids
0 0
0 0
{
10,000 - 4,000
0 0 1,29
) 0 1,200
VTaries Varies .
400 — 1,600
Varies
Varies




T —— -14- ORNL - 328

Tank W=-3 in the North Tank Farm was formerly used to
store precipitated aluminum-plutonium and uranium wastes,
mostly from the Hot Pilot Plant. It is now used to stére
the Hot Pilot Plant radiochemical waste4because of the ‘
high activity and long half-life of this waste. Tank W-4.
in the North Tank Farm is used to store uranium.brécipift...
tated from Hot Pilot Plant metal waste. This tank has a
truck pad and jet for receiving uranium-bearing wastes
from sites other than ORNL. |

Tanks W-5, W-6, W-11, and W-12 in the South Tank
Farm are used to handle the total radiochemical waste
stream. Tank W-12 is the small stainless steel receiving
tank for most of this waste. It automatically jets it;-
contents to W-5 or overflows to W-1l1. Tanks W-5 and W-6
are the large concrete hold-up tanks for the radiochemical
waste stream. Together these tanks provide about one
month's hold;up for the average 30,000 gal. per week flow
of this waste stream. The Bast and West Ponds in the
Settling Basin Area provide'emergency hold-up capacity
for the radiochemical waste stream when the flow is too
great for tanks W-5 and W-6 to provide sufficent hold-up
-time for activity decay.

Tanks W-7, #-8, #-9, and W-10 in the South Tank Farm
are used to collect and store uranium-bearing waste. Tank
-9 is the receiving and dispersing tank, and W~7 and #-10

are used for precipitating the uranium. Because it

SR
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belongs to the radiochemical waste system, tank W-8 is used
for temporary st@rage of liquid uranium waste only.

The Settling Basin in the Settling Basin Area collects
all the Restricted Area liquid waste that is not stored and
discharges it to White Oak Creek at A rate not'exceéding 5
curies of radiocactivity per day. The hold;up in tﬁé éeée;:
tling Basin is about three days.

The Retention Pond in the Settling Basin Area colieéﬁs
liquid from the dry-well system for the Tank Farm and dis-.
charges it to White Oak Creek. | |

ALl the concrete tanks in the North and South Tank
Farms are located below ground level and are surrounded
by a layer of 2 inch crushed stone for about 3 feet from
their sides. The remaining space is filled ﬁith earth,
and all the tanks are covered with 5 to 6 feet of earth.
Bach tank is provided with a."dry well®, This is a 2 feet
x 2 feet concrete pit of sufficient dépth to extend from
ground level to a point below the pad on which the tank
rests (see Figure I). A 6 inch terra cotta line permits
leakage collecting on the pad to drain into this well.
There is a connection to a 6 inch terra cotta sewer line
enough below the drainage inlet to give an 8 inch deeb
retention. This line from each tank in turn connects to
an 8 inch terra cotta line that discharges into the
Retention Pond, from which the drainage overflows into

the creek.
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No other activity-bearing liguid is sent to the‘Retention
Pond. This pond is sampled several times every day, and when
its raaioactivity count increases, the activity can usually be"
traced to a leak. Hexone from the Hexone Still is discharged
into the tank W-10 dry well and thus drains to the Retention
Pond. ‘

Drawing TD-883 schematically shows the flows of the four
waste streams from the sourceé of each to final disposal.

A truck pad and discharge system to either the radio-
chemical waste or metal waste systems has been installed in
the South Tank Farm to receive wastes from other sites.

4.0 Radiochemical waste System

4.1 Sources and Quantities

Table II

Estimated Max.
Estimated Average Quantity Gals.

Source Quantity, Gals./wk. /week.
Bldg. 706-A ' 500 2000
Bldg. 706-C 2000 10,000
Bldg. 706-D 10,750 50,000
Bldg. 205 500 10,000
Bldg. 706-HB 100 2000
Ru Recovery Unit 10,000 20,000
W-l & W-2 (warm waste) 2000 20,000
New Radio Isotope Area 2000 5000
Totals (est.) 27,850 119,000
Totals (statistical) 30,600 60,000
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b,.2

The 30,600 gal per week figure was taken from records of
the flow to tank W-5 for twenty-one weeks between Nov. 2, 1947,
and March 27, 1948, covering three Rala runs. The average flow
over forty weeks, including the above twenty-one weeks and
covering six Rala runs, was 27.800 gal per week. The estimated
averzge from each source was arrived at by the people in charge
of the operations at the source of waste. The divergence be-
tween the statistical and estimated averages is not exceedingly
great in view of the fact that no records are kept of waste
contributed by each source. The total estimated maximum flow.
is greater than the statisticzl maximum because all sources
do not contribute a maximum at any one time. The probability
of such an event is not grest, since the Rala runs and cell
decontaminations, which produce the maximum flows of waste, do
not occur simultaneously.

It is recommended that for design purposes, the flow of
radiochemical waste be set at 30,000 gal per week, with surge
capacity set at 60,000 gals per week.

Method of Handling Radiochemical Waste

Radiochemical Waste comes from hot sinks, hot hoods,
vessels in hot cells, and certain drains in hot cells in the
Restricted Area. The system is set up as follows:

Bldg. 706-4 has a 3 inch stainless steel hot drain, which

connects to hot drains in the Semi-works and Rooms 15, and

21 in the east wing, and to hot drains in Rooms 65,73, ard

78 in the west wing. Proposed additional drairs in the
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east wing should be cornected to this 3 inch stainless
steel line, which drains to tank Ww-12.

Bldg. 706=C has a 3 inch stainless steel hot drain,
which cornects to two hot sinks, eight cells, seven
hoods, and one vault in the building. This hot line
drains to tank W-12,

Bldg. 706=D has a 2 inch stainless steel drain, which
is conrected to vessels in the cells, two hot sinks, a
sump from the cell vessel off-gas system, and a jet in
the cell off-gas duct. This 2 inch line drains to the
Bldg. 706-C 3 inch hot drain to #W=-12 outside of Bldg.
706-C.

Bldg. 706-HB has a 1200 gal stainless steel collection
tank for radiochemiczl waste. This tank is fed from a
drain in each cell (two in each large cell), from the
decontamination afea, from hot hoods, and from several
other drains outside the cells. This tank has a total
draw-off jet, which discharges through a 2 inch stain-
less steel line to tank i#-5, and a decant jet, which
discharges through a 2 inch steinless steel line to a
6 inch vitreous pipe line tc the Settling Basin.

Bldg. 205 has two 3 irch stainless steel hot drain
lires that connect the B8ldg. 205 cells to the tank farm.
Cre of these lines (shown at N22,484.75 on TD-889) leads
from a drain ppening on the east wall of cells 2,3,4,5,

& 6 ard the west wall of cell 1 to tank W-5. By means
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of a valve arrangement (shown near N22,290 on TD-88§)
waste sent through this line can be diverted to tanks
W=3 & W-4. The Hot Pilot Plant is the main contributor
to this line from waste neutralizer tanks in cells 1 &
2. Radiochemical waste from the Hot Pilot Plant opera-
tions normally is sent to tank W~3 through this system.
Normally the valve in this line at W-4 is kept closed
and the one at W-3 is kept open for the flow of radio-
chemical waste from cells 1 & 2 to W=3. The use of
W-3 instead of W-5 to receive and store this waste is
a recent procedure necessitated by the production of
large quantities of long lived activity from Hanford
slugs uséd in the Hot Piiot Plant investigations.
Other radiochemical waste of lower activity levels,
such as tank rinses, is sent to W-5.

The other 3 inch stainless steel drain line
(shown at N22, 484.0 on TD-889) leads from a drain
opening on the west walls of cells 2,3,4,5,& 7 to the
valve arrangement shown near N22,290 on TD-889. The
Hot Pilot Plant normally uses this line to discharge
its metal waste from the neutralizer in cell 2 to tank
W-4 in order to keep radiochemical and metal waste
separate as much as possible. Cell 1 has no connection
to this line.

The luthenium Recovery Unit, which removes Ru from metal

waste supernate after the source and fissionable materizls
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have been precipitated, has a jet with a 2 inch dis-

_ charge line to tank W-12 for transferring the exhausted

metal supernate and other process solutions to the
radiochemical waste system,

Tank W-12, receives radiochemical waste from Bldgs.
706-4, 706-C, 706-D, and the ruthenium recovery unit.
W-12 also receives metal waste from the Bldg. 706-C
metal waste tank. The metal waste is immediately
jetted to tank W-9. This metal transfer occurs about
once every three months and is made only when tank
#-12 is otherwise idle. Normally, W~12 automatically
jets its contents to W-5 by means of a float-operated
jet. During periods of heavy loading, or when the
waste contains very little activity, W-12 is allowed
to overflow to tank W-1l in order to by-pass #-5.
Tank W-11 has a 3 inch chemical-ware bottom drain
with a stainless steel valve to the Settling Basin.
Tank W-5 receives radiochemical waste from W-12,

from Bldg. 706-HB, Bldg. 205, and from trucks which
bring waste from other sites. W-5 also receivés_
waste from tanks W-1 and #-2 when their conténts

read over 25,000 7 Counts per minute per ml.

The 32 inches of sludge in the bottom of tank W-5

is a result -of previous precipitation of contaminated
chemical waste with NayCO3 and CaCly. Precipitation

of cont&minated chemical waste was abandoned in 1945.
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Under the present system of waste disposal, as
tank W-5 becomes filled with liquid, the 2 inch
Hanford-type jet with 2 inch dia. dip-leg extending
through the sludge to within 2 inches of the bottom
of W-5 is used to transfer the contents to W-6.

This jet has a capacity of 60" gal. per minute, and
can transfer the contents of the W-5 to W~6 in one
day. Samples are taken from W-6 as it empties, and
the rate of discharge from W-6 to the Settling

Basin is determined by the activity reading of these
samples. .
Tank W-6 has two jets to the Settling Basin. One

jet is 1/2 inch with a 3/8 inch dia. dip-leg, and
has a capacity of 3 gal-per minute; the other has a
capacity of 50 gal-per min. :Samples are taken three’

[£imes per shift at-both-the—intake and discharge

sides—of the Settling Basin to insure against ex-

ceeding the limit of five curies per day discharged>
Cto-hite Oak Creek.

Radiochemiczl waste is usually held up about
one month in tanks'W-E and W-6 before it is dis-
charged to the Settling Basin. The retention time
in the Settling Basin is approximately three days,
although there is some indication that a consider-
able quantity of activity is absorbed in the pond,

probably by the clay in the bottom. The Eastand>>

Simmm——e



<G -22- ' ORKNL - 328

4.3

5Wg’§tbe‘Ed‘éi”s§1§e_:§sféh‘e'fgédéyiﬁﬁa‘:ﬁﬁﬁ.éEéﬁiair_\s;jyghe.n;
“the volume and../ or the activity of waste is great >
‘enough- to-exceed the 5 curies per day limit on’ the

dfschargs to the cresk.

Composition of Radiochemical Waste

Samples were taken from tank W-12 three t imes each
day during the period between Jhly 8, 1948, and October
10, 1948. These samples are not completely representative
of the flow through W-12 because this flow varies so gregtly.
The analyses of these samples, however, are a qualitative
indication of the composition of this wasﬁe. Each of these
samples was analyzed for gross activity, pH, and total solid
(T.S.); a;l the samples for each of the first five weeks
were composited once per week and analyzed for individual
fission producfs and certain ionic composition. After the
fifth week, the individual fission product analyses were
discontinued, and the weekly composites were made for ionic
analyses only. The results of these composite analyseé are
listed in Table III.

From the analytical results, the following general
conclusicns can be drawn:

1. Gross activity averages 5 x thféc/m/ml*

2. Gross activity averages 10 Y ¢/m/ml¥

3. The pH is usually greater than 7

L. The total solid content averages about 50 mg/ml

aEae
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Drawing # 7041
Teank W-12 Analyses im 1948 ’

[ Weekly | Date of
R Rl ol P B ol A A N 8 B <N 70 e v L o Y B [
1 7-8 te 7-11|8.8 x 10%]215 180 est 1000] est 1000{est 1000{1.02 x 10° 7.4 x 10% 58 10,0 5 v.007/ 1,9 |0.01 0.4 |.005 1.2 {0.2 |.001 [8.7°
2 7-12¢8 7-17 |2.6 x 10°| 580 166 est 8500 |68 ost 100 |2.54 x 10% 2.2 x 10 | 270 9.0 20 0.2 |5.0 |o.2 |[0.8 |.o02]1.9 [o.6 |.002 h1.%
3 7-19to 7-28]2.9 x 104|064 1278 est 300 | 139 ot 300 [eat 300 |3 x 10¢ |est300 | 9.0 12 0,08 (3.0 [0,07 [0, |.002]|2.,0 [0.5 |.082|8.2
4 7-28t0 7-31 2.6 x 105]1000, | 1.1 x 209 est 1000 2x 104 [eat 2000] eat 8 x 10§ 3x 10 |4 x 204 | 3.0 ) 0.04 0.2 [0.8 [0.14].005]|0.5 |o.8¢( .010( 7.8
6 8e2 to 8-8 |7 x 20% |eat 100006 x 10% | est 10061 254 est 300 [est 3 x low 1x10° |22 10°% | 4.0 4 Jo.02 (0.6 |o.z2 10.18].008]| 0.5 [0.8 |.008 1.9
;fh:o:n:tlu Ht:lll ::;kb:rlpouu:h'oro made -nlyttor the ienioc analyses of U, Na, 41, Cl, F, cog :0‘, loi;.'n;d.l’ot ‘..;“h'.'.:,i‘." as listed in the celumss {mmediately belews
yses [ ow are o averages or the maximum and minimum walues fer the cempenen n the ples fer
8th Week [8-0 te 8-15 |est 10% |est 102 0.6 te 11,3|0to 33.4 o,osd 1.3 | 0.3 |0.16, .002 0,86 |0.68] .07 | 6.8
Tth Weok [8-16 te 8-22|ave 10° [ave 10% 0.8 te 11.3 0,24 | 5.7 [0.23 |0.40]..008] 1.0 ]0.47| 0.27 | 3.8
8th Wook |8-23 te 8-29|ave 104 |ave 102 0.6 te 11.3 0.19 | 6.6 [0.26 [0.50] .008] 2.67 [0.10] 0,89 | 6.7
9th Week [8-30 te 9=5 [ave 10% |ave 20 0.6 to 11,3 0te 33.10 0,12 [ 4.5 | 0.01 |0.6 | .008] 2.1 |1.38] 6.6 | 0.e
2 0.6 te 11,3

10th Week | 9-8 te 9-12 |ave 10* |ave 10

Ote 69,90 0,14 11,2 | 0,001|0.36] .016] 6.2 [ 4.7 | 4ot | 1.4

11th Week |9-1% te 9-18|ave 10 |ave 10° 0.8 te 11,3 .evel2d §0.08 o, |0.022f0.8 [.007 pe.0 |66 | 8.7 |3.3
12th Week |9-20 te 9-26]ave 10° |ave 10° 0.6 te 11.3 .5te 106 0.6 he.s | 0.001|0.80] .008|22.0 | 7.0 | 4.8 | 1.7
13th Week | 9-27 te 10-3|ave 10* |ave 102 0.6 te 11,8| 3800 1261

Notes: Bala runs were made 7-8 te 7-13, 1948; 7-13 te 7-23, 1548; and 8-25 te 94, 1948

Radie=-ghemioal analyses were made by G. lediocott; ienioc analyses were made by J.H. Bdgerten

*THE means Tetal Rare Rarths : v A . a '

#97.3. moans Tetal Selids T _ R co
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Drawing # 7040
TaBLE IV

lediochemical Analyses of Feed Solutions fer

Pilot Plant lwvaporator

w—

zs;:;l’ - _Disintegrations per minute %r milliliter . e 353
Runt No. oht | sl Grecas Gross (3 ﬁuﬂ Zr,’g Ce ‘Srﬁ Cs Ia (-Ce)ﬁ! Y ﬁ
L (Garernate)] 5.20] 17.2 1107008 | 0.030105| 0. %x10° | 0.01810° | C.32x107 | 0.87x10°| £.2x105 | 0.4810° | 3.07x10°

11 (srudge) | -— |a1x 70007 | —meeee 0.9x10° | 0.6x10° | 19.0x20%] 3.1x10° | 0,9x10° | 21.0x2C° | neg.
2 (Supernate) | 4.20 26.0 |1.99x10¢ | 0.13:10° 0.61x10° | 0.42x107 17.3x10° | 0.37x10%| 0.56x105] 0.78x10° [ 186310
3 (Supernate) | 4.10 | 17.6 |5.66x1¢° | €.0x10% | 1.10x0° | 0.23x10° 31‘.011(;5 15.0x10° | 6.94x10%) 13.7x10° 1.95x10
L (superrate) | 7.70 | 10,3 |3.50x00" |1 020" | 1.30x10” | 0.13x10° | 2.67x10° | 16.4x10° | 9.20x107] 2.93x10°| 177520
5 (superrate) | 7,20 | 10.5 |1.96x10° | 9.0x10% | 0.11x10° | 0.91x10” | 2.37x10% | 12.6x10° | 2.05x10% 3.41x20%] 0.58x0

# Total rare earths less cerium
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- TABLE V. , : S };'%;;fj}ﬁilf;};,

Ionic Analyses of Feed Solutions
for Pilot Plant Evaporator

Concentration gm/liter
Analysis JAcid Samples| Basic Samples# | -
U 0.88 - 0,026 —
Na 21 9.5.
Ca 0.037 0.01
F Mg 0.005 - 0.01
" Al 0,07 - | ou | o
) : . g
Fe | 0.003 0.001 o
c1 ; 0426 0.35
/ P . 0.005 0.005
co, 0.50 2.75
S0 0.50 0.9
N
PO, 0,003 0.002
NO_ - 7.9 517,7
3 I

# Represents average results of weekly composites
taken~over period 7-20-48 to 8-28-48,

. —— 3
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5. The major components of the'&iséolvéd.soli&é}afe;_:Q
a. Na=-10 mg/ml o o
o c03mrs sg/od
c. SO,—5 mg/ml
d. PO,—5 mg/ml
e. C1--0.5 mg/ml

* Since these samples were taken, the Rala piqcégé has be-

gun to use Hanford slugs. The activity leve :>.A:., . |

averages betpeen 105 and 106 Fo/n/al and 105Ye/n/ali
This activity decays sufficiently in W-5 &4w;§i£o prevent
exceeding the 5 curie per day limit on'diécharge t; the creek.
The crmposition of the waste in tank W-§ is showniby |
raples. IV .ind V, shich were taken from S. E. Beall's report
ORNL 224, "Pilot Model Evaporator for Concentration of Radio-
active Wastes". At the time this information was gathefed,
the Hot Pilot Plant had just begun to use Habford slugs and
was still discharging its radiochemical waste‘to #=5. These
data are still representative because of the Hanford slugs

5.0 Warm jiaste System

Warm Waste is the intermediate volume (estimated average 75,000

gal. per week) and itermediate activity (about l0,00Q;?c/m/ml) waste.

When its activity is less than 25,000;§c/m/ml, it is handled like

process waste and sent to the Settling Basin. When the activity of

specific contributors to this stream is greater than 25,000/$c/h/ml,

Seli=Suguini
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the highly active'portions are treated like radiochemical waste

and sent to tank W-5 for retention. The volume of the warm

waste at times reaches 150,000 gal. per week, but on such

occasions its activity is low enough to permit immediate discharge

to the Settling Basin.

5.1

5.2

Sources

The Qqurces of the warm wagte are:icondensate from:
three steam jets which evacuate off-gas systemé'fof?ghe!éell
vessels in the Hot Pilot Plant in 205 Bldg. and the cell
vessels in Bldgs. 706-C & D; the cell catch tank in Ra and
Be source Bldg. 706-G5 Blﬁg. 205 cell floor drains and roof
drains; Bldg. 105 hot las. catch tank; Bldg. 115 fan cell
f;qgrfdrains and seal pits.

Method of Handling

All the sources of warm waste drain to a 6 inch terra
cotta line, which runs from Bldg.'205 to tanks W-1 and W-2.
These tanks fill simultaneously and are sampled when they
are nearly full to Aetermine the activity, which seldom
exceeds 25,000 ﬁ?c/m/ml; The warm waste is usually handled
in the process waste system described in Section 6.0 The
warm waste can be diluted by diverting part of the pile
canal overflow to tank W-1 and W-2, but this is seldom done.
A N32c03 heel is added to W-1 and W-2, each time they are
drained to insure a basic solution at all times in these

concrete tanks.
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6.0 Process Waste System . S '»Axﬁ{]f'

Process waste is large volume waste (2 to 4 millicn;éallons

per week) with very low activity (average 100 ﬁgc/h/mi.)

6.1

6.2

Sources.

The sources of prccess wasée-aré;‘Vflocr'asdfsfgk:
drains in all buildings in the restricted area that are Lo
not "hot" drains or 'warm drains". ‘These buildlnga are
706-A, 706-B, 706-C, 706-D, 706-G 20&, IOA-B, 101-D, 205,:
706-HB. In addition to this, the plle canal overflou and
cooling water from pile holes 12 and- 19 drain to the process
system.

Method of Handling

Av15 inch vitreous-pipe (V.P.) drain runs from (see
TD-899) Manhcle # 22 near the southeast corner of Bldg.
205 west to Manhole # 19 at the southwest corner of ‘Bldg.
205, then south to Manhole # 25 near tank W-2, then west
a few feet to Manhole # 24 near tank V-1, then south to
Manhole # 16 at the southwest corner of the tank farm, then
east to Manhole #52 south of W-10, and finally south to
Manhole # 84, from which it drains either to the East and
West Ponds or to the Settling Basin. This line collects
process waste from Bldgs. 415, 105, 101, 205, and the pile
canal or;;Eic;_;t Manhole # 22. Process waste from Bldgs.
706~G, and 204 joins this line just south of the center of

Bldg. 205. This line collects process waste from Bldgs.

- 101-D, 104-B and 706-B at Manhole # 19.

-



ST, . _Z;f. : | ORNL - 328
| S
An 8 inch V. P. drain collects proéeés wasteifroﬁ' Bidga._ |
706-4, 706-C, and 706-D and delivers it to the 15 1n§h ‘i.' P
' line at Manhole # 52 south of W=10. A 30 inch V. P; drain
from the rolling mill Bldg. 101-B, gnd the New Isotopﬁ Area
joins the first 15 inch line at a new_ﬁanho;e pqrthqu the -
Settling‘Basin,'and a 6 inch V. P.'lihe delivers Bidé;f706-i-
HB process waste to the 30_inch line at this séme maqhﬁie.>
A1l other process waste drains directly to White Oak Creek.
Outside the Restricted Area the l§u§gry, ?1d85-723éi,.
and the steam plant, Bldg. 801-D, discharge br;cesé'pasﬁeA
through an 8 inch V. P. line to White Oak Creek. .A éheck '
on the activity of this waste is maintained by the rﬂeﬁlih
Physics Division. |
Samples of Resbrictéd Area wastélare takén at the ip-
take and discharge sides of the Settling Basin once each
shift to check activity.

7.0 Metal Waste System

Metal Waste is uranium, plutonium, or thorium—bearing waste.
A total of 140,582 kg of U is stored in the tank farm as a basic
slurry at the present time (March 24, 1949). The quantity of Pu
stored is not known. The quantity of Th stored is about 200 kg.

7.1 Sources and Quantities

Bldg. 706-C. produces an average of 75 gal. of uranium

waste per week.

Bldg. 706-D produces an average of 4550 gallons of uranium

waste each time a Rala run is made using Clinton slugs ard
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approximately 1200 gallons using Hanfordiélu;o. RaLa runs -
are made abouo one every seven weeks. lhis 1s an average

of 650 gal/wk on a yearly basis. The Clinton RaLa run will-
contain approximately 1100 kg. of uranium,.while a Hanford

Rala run will contain approxlmately 270 kg. of uranium.ir”ifl

Bldg. Z06-A Semi-Works produces an averuge of 100 gallons
'of uranium sludge per week containing uranium from two Vf:f'
Clinton slugs. Dead uranium averaging 30 kg/wk. is added

to the Semi-Works Redox runs.

The Hot Pilot Plant at Bldg. 205 produces 400 gallons of

0.5 M. uranyl nitrate solution per week and will continue‘v ;
to do so until April 1, 1949. After that, there will bed.
about 2000 gallons of Pu and 1.3 M Al (X03)3 waste having

an act1v1ty reading of 1o7ﬁ§c/h/ml and averaging 500 gallons
per week for four weeks.

Bldg. 706-HB will produce approximately 200 gallons per

week of Th-Al waste after "23" runs start. This will be

stored in the thorium tank at Bldg. 706-HB.

7.2 Method of Handling Metal Waste
Bldg. 706-D Metal Waste ‘iéf,‘coli‘eqted“,_i;n::thg'fAtééjnegﬁﬁfélL:iz_.eﬂ'
Tﬁhé?éfifﬂigfﬁade~alkaliggwyi§bANagCO;»orTNa3§OHJ>It is
‘then jetted to tank W-9. - |
Bldg. 706-C Metal Waste is collected in a 1700 gal tank at
Bldg. 706-C. The radiochemical waste line is used for the
collection and transfer of metal waste as well as chemical

waste, so special arrangement must be made to prevent
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mixing radiochemical waste with the met#l wastg’gach tiﬁe‘~.
any waste is handled. The 706-C tank is emptied by jettiné
to tank W-12 then to W-9 about once every three months.
Approximately 1000 gallons are transferred each time. '
Bldg. 706-A has a metal waste tank near the building,i"gk;;gh
is now about 70% full of alkaline ufanium sludge énd‘éupef;~;“
nate. It is estimated that the sludge is one foot‘deep‘i%
the tank, and that it ccntains 637 mg/gm éf urahium with”' ~'
a count of 3.5 x 10° 7 ¢/m/nl. The supernate is'bl'i;chggr
deep and contains 9.6 mg/ml of uranium,4r§ads 760’30/5/51,
and had a pH of 9.8. The tank is known to have a thorium
content of eleven Hanford thorium slugs and thirty to

forty Th003 slugs, or a total of about 24 kg. of thorium.
About 2CO0 to 300 gal of 2 M'with regpect to thorium is
stored in 50 gal stainless steel drums near Bldg. 706-A

It is planned to transfer this to the thorium tank at

Bldg. 706-HB in the near future. The metal waste tank

at Bldg. 706-A is no longer used to collect metal waste;
instead the 706-A waste is transfered to tank #-4 by means
of 50 gal stainless steel drums after it has‘been neutra-
lized.

The Hot Pilot Plant metal waste is jetted to tank W-4

through the second 3 inch stainless steel line from cell
2 described in Section 4.2 above. Since the valve in this
line at W-4 is normally kept closed to allow chemical waste

to drain to W-3, metal waste transfers have to be made by

reetlll™



=% =29 - vonm, 328

I PE R m ::-AM.zv« CRY L e

arrangement with the tank farm operator;ﬂzThe'wasteﬁis;;;nf
peutralized before each transfer and recorde.are'keptEOE'
the uranium content.

Bldg. 706-HB has a 1200 gal thorium waste tank but no tank

for uranium.  Uranium waste is. transferred to tank<““:ffi'u

drums after it is neutralized. o

Hexone contalning uranium from Argonne National Laboratories

is distilled in a small vessel in the South Tank Farm near t
‘tank W—lO The uranium contained in the concentrate from
the hexone still is transferred to tank W-lO condenaedh.:ﬁ
hexone drains to the Retention Pond through the W¥10 dry
well., At times as much as 250 gal. of hexone per:week are .
discharged in this fashion. ‘\ -

Tank Farm Metal:Handling Procedures:;Uraﬁiﬁﬁwﬁastewiéfpre=

;cipitated“inhtanks “W-4, W-7, and W-10 after each tank has
filled with metal waste. The precipitation is made by
adding 50% NaOH jto the tank at a rate of'five thirty gallon
drums per shift until caustic amounting to 1/15 th of the
liquid volume of the tank has been added. The tank is air-
agitated during the caustic addition and then allowed to
settle for two or three months if sufficient capacity in
other tanks is available for collecting current wastes.

The supernate from the uranium precipitation is jetted to

the ruthenium recovery unit for Ru removal, then to W-12

and finally to W-5.



. The ORNL uranium waste . tanks were sampled 11/23/L8 tov ‘A",
determine the composition of the sludge and supernatant,
prelimlnary to undertaking a development program for metal

recovery. These samples were analyzed and results ar IR

. -shown in Table,VI.
8. O Conclu31ons

- 8.1 Concentratingﬁquuld Waste

Slncevpresenth. E.~C.wpollcy demands that discharg

all radloactlve liquid waste must be concentrated'and_itored.:gl o

Mstal waste has been concentrated by precipitation for
several years, and experiments in concentrating radiochemical
waste by evaporation have proved successful on a pilot plant

scale. A\large evaporator for reducing the. volums_of the

1 is now under construct;on; )

8.2 Storage Space

. Existing tanks im the tamk farm can provide adequate
storage capacity for metal waste and radiochemical waste
concentrated from the total flows of these streams for
several years. |

A. Future Capacity for Radiochemical Waste

When the metal waste now in tank W-S is ﬁrans-
ferred to one of the other waste metal tanks, W-8

can be used to store concentrated raciochsmical
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TABLE VI
ORNL MITAL WASTE ANALYSES |
Tank Phase Tonic Content Radiochemical Content
No. Sampled mg/m : c¢/m/ml :
Na_ NO; €Oy PO, S0, Grossfy Crossy Rufy Ce®  Cspp  Sr B

We3 Super- 0,02 110  13.7 33.8 2.4 10k  1.9x10° 0.58m107 6.3:0° 0.06x10% 14.3a0% . 0.52x10°2
WL, n‘:tf 3.9 2.3 .5 0.4 0.1 8.3 12,7x10° 2.1 x103 4.0x0k _50.0:‘-110"9 2.9x100 1900 X102
W7 M C.02  54.2 15.9 29.3 6.0 132  26.0x10° 0.58x103 9.6x10* 3.2 xI104 17.2x10¢ 1.7 x10 2
w-10 " 0.02  TL.l 22.4  33.0 8,7 106  29.8x105 0.9 x103 8,10k 1..'} x10 & 26,9x10k 4.2 x10 2
W-8* v 16,1  39.9 15.4 27.8 7.2 227 8.5x10° 1,4 2103 9.4x10% 50,3 x10 4 16.9x10¢+  74.1 x10 2

mg/g - c/m/g _
W-3 Slidge539 143  22.8 60 12,5 8.6 19.1x0F 14.0.x103 7..105 11.8 xa¢P  3,1x105 1.2 P
W-4, " 326 190  42.5 51218 46 Lo5x106 1.3 x103 '0.91105'. 1.3 x106 i;lepfo 1.3 X106
W7 " 45 170 3.9 67 0 24 3200 12103 7.8a00 0.7 uoP  1.6x105 0.7 x1ch
W10 " 485 164 a3.5 L9 9% 105 a.zxiob 2.4 x103 2.0;,1,'0? 4.2 A é".s'xlo5 1.5'x166'{.:f -

# This tank 1s used as a collection tank, and no uranium 1s precipitated here.

These samples wewe taken 11-23-48 by P, B. Orr, Ionic analyses were reported by P.F. Thomason, radiochemical ”
results were repotyed by C S. Burrosj counting was done at 160, 18% geometry with no abaorber..u "

"TABLE V °

-veE -

i

r.

- 8€0L # Butaua
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waste. Since tank W—S must be maintained aa?a?
surge tank, the storage apace available for‘bv
concentrated radiochemical waste will.be:‘-“ R
144,000 gl

W-6 170,000 - 26,000
163 OOO‘gal.*%rv'

w-¢ 170,000 - “7“600

Total - ;

" If the 30 600 gal per week average flow ofkthis
waste can be reduced in volume by a ratio“of 0’
.to 1 by evaporation, then 1020Wgal o
have to be stored. The. available'storagg in
. tanks W-6 and W-8 w1ll thue last 300 weeks.r
20 to 1 volume reduction the space would be - ‘1
filled in 200 weeks. This means that our ex-;‘;;,’}
isting storage facilities would prov1de a mini--g
mum of three years storage._

Future Capacity for Metal iaste (U & Pu)

Available space for Metal (U & Pu)waste is:

W-4 41,200 - 6,000 = 35,200 gal.

W-7 166,000 - 30,000 = 136,000 gal.
%-10 170,000 - 60,000 = 110,000 gal.

281,200 gal.
The average flow of metal waste is 1500 gal per
week. Thls glves a liquid storage capacity of
187 weeks, and w1th a volume reductlon of 25 to
1 by precipitation the solid storage capacity

for Pu & U waste is 4675 weeks. This does mot

teby
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_the sxcisting
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include space available in tank W-9, as this tank
is used only as a collection and dispersion tank
for liquid metal waste.

Future Capacity for Thorium Waste

Thorlum bearing waste 1s stored at present iu.the
Bldg. 706-A Metal Waste tank (descrlbed in Section '
7.2 above) and in 50 gallon stainless steel drums
stored just east of Bldg. 706-A. The estimated
production of thorium waste at ORNL is 200 gallons '
per week for 1 month. This means that storageif'
space for thorium in the 120C gal. 706~HB tank is
adequate only for the present plan of pfsduction.

No plan for further processing of thorium waste

to reduce its volume has yet been devised, although
thoriun metal recovery is beisg investigated.

M-I,-;-—t»—'f:'.’ “E)“ >
haste_oysiem

Several serious faults can be found with the present

liquid waste system. They are:

A.

Control of the quantity of.activity discharged
ints any of the waste strezams under the present '
systes of operatior is impossible. The fact that
waste from several large contributors must pass
through a single small tank (W-12) frequently
causes difficulty because of necessary overflows
to the process waste system (see Section 4.2

abcve). This fault together with a number of
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B.

C.

D.

E.
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Piping connections which cause certain coniributors
to discharge to the improper waste system results in.
(1) the large volume process waste stream at times
having too high an activity level: (2) the high
activity radiochemical waote stream:havingctoo.largc
a volume of flow for the existing holdfupgsjotémiﬁo,oj.'
allow for sufficient decoy of long-life activitj
before discharge to the creek, (3) providing no
means for a radiochemical waste concentrating devicel'
to select and control its feed.._54f“J 1“> ‘
The inability of the present radiochemical waste i
hold-up‘tanks to handle acid waste makes a waste
concentrating scheme more difficult.
The metal waste and radiochemical waste streams
intermix because Bldg. 706-C has no separate metal
waste system (see 7.2 above). Metal waste from
dissolver rinses at the Hot Pilot Plant must be
discharged from Cell 1 through the radiochemical
line, and a portion of the line from the Hot Pilot
Plant Cell 2 to tank W-3 must carry both metal and
radiochemical wastes. (see Section 7.2 aboye).
An explosigeAcolvent is released into the waste
system from the hexone still near tank W-10.
Existing Tanks have no adequate means for agi-
tating their contents to insure proper mixing for

sampling and precipitating.

ey
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F. Existing tanks have-veﬁts.opén tsvéﬁ;wgéhséﬁhéré;ﬁn
G. Existing tanks have insufficient number -of 6p§ning8"
for present lines to them. |

(9.0 “Recommemdations >

Recommendations for relieving the ills listed above aré:-n_fvi

A. Change piping connections to reduce théfvoluﬁe*of\ﬁhe';( E

ra&ioéhemical and warm waste streams and to fédﬁcéfthe '
activity of the proceés waste stream. Thi§“§an.be§ ,v
accomplished by: .  _

1. Providing ﬁhot" sihks ih Bldg. 706-Aﬁ;8;m§;6 §;fi a
8, 25, 27, 31, 33, 35, 61, and 78; in Bldg.
706-D balconies; in Bldg. 105 laboratories on
the east side of the building; in the Bldg. 205
analytical lab.

2. Changing Bldg. 205 roof drains from the warm ”
waste system to the process system. ‘//////

3. Changing the Bldg. 205 stack drain from the :
warm waste system to the process system. \’////

L. Changing cooling water from vessels in Cell 5, ‘ //
Bldg. 205 from warm waste system to the process
system.

5. Changing cooling water from vessel in Bldg.

706-C cell from radiochemical waste system to
-the process system.

6. Changing Bldg. 115 fan seals to drain to process :;><;

ed.

system since the pile air filters have been install
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E.

waste from 706—A alone.
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e A et

Connect the 706-C metal waste tank to the line from Bldg

706-D to tank W-9 to eliminate the cross-over. between -

metal and chemical waste systems through W—lZ.

‘Prov1de stainless steel collection tanks at the following

buildings to furnish more hold-up capacity for radio-~'

‘chemical waste and at the same time to. furnish a moans of .

. flow control for waste concentration*scheme'

Bldg. 706-A - use tank W-lz to receive radiochemical

Bldg. 706-C_and 706-D - Install one 20 ooo gal stainless

steel tank in the South Tank Farm to receive from- both
buildings and to jet discharge to tank W-5 or-an
evaporator feed Hank.

Bldg. 205 - Install one 2000 gal. stainless steel tank

in the North Tank Farm to receive radiochemical naste
onl& from the Hot Pilot Plant.

Install a stainless steel waste metal collection tank.:7<1
for Bldg. 706-A. |
Further investigate flows of all waste streams to eliminate
cross-overs between streams of different activity levels.
Initiate a survey of the major sources of waste in order
to determine if processes can be altered to reduce the
quantities of liquid waste produced.

Recover hexone received from outside sites instead of

distilling it to tank W-10 dry-well. Facilities for

Seppmimiiiiin
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{lO meFuture\Program“

Initiate a survey to track down the source of chlorides:z"

in the radiochemical waste stream and to devise ”method

to an ex1sting stack.

10 1

10.2

- The design work has been completed on an evaporator.capable

M

of handling 300 gal. per hour of radiochemical uaste

”QCon-~i

struction was started on March 7, 1949. The volume re-
duction is to be 20 to 1 at 103 or better decontamination. B

Nitric Acid Recrystallization

Experimental and process development work 1is novbin
progress on a scheme for concentrating radioactive wastes»
by recrystallization of all ions emcept the fission |
products from fuming nitric acid. ‘The most promising"b
plan seems to be: (l)- to take W-6 waste and make its
pPH = 11 by sodium hydroxide addition; this would precipi-

tate any U for easy recovery by centrifuging. (2) Ad-

‘dition of ferric ions to the supernate to precipitate

ferric hydroxide and scavenge Ru. In addition, a Mn02

scavenge for further decontamination may be used. (3)

The precipitates would tnen be centrifuged and the

b 3 g
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supernate from this step evaporated to a heavy slurry. _":""
W) Subsequent treatment of the slurry with fuming nitric '
acid would cause aluminum, sodium, and other bulk~cations
to crystalize, leaving alnost all the activity dissolved
in the acid. (5) Evaporatlon of. the ac1d mother-liquor
would leave the actlvity concentrated in any desired |

volume. A total beta decontamination factor of 7 x 103

was obtained on three successive laboratory scale experl- '

ments. A report on this work will be issued by I R.

Higgins of the Chemical Process Development Sectionfgv'::’,27

Technical D1v1s10n.
Ion Excharge

Semi-works scale experiments on waste decontamination
and activity concentration by means of ion-exchange resin
beds indicate a simple, practical process capable of
yielding a decontamination factor of 10° ard a volums
reduction of 103 on Na and Al- free wastes. The disad-
vantages of this process are the interference of sodium
and aluminum and the inability of the resin to absorb
Ru and Te. The process is: Pass alumirum and sodium~
free waste over a resin bed in an absorption column.
Then add ferric ions to the waste solution and filter.
The filtrate can then be discharged. The activity is
concentrated in the filter cake and on the resin bed.
A small volume of acid will dissclve out the activity

from both places.
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10.4 Condensate Decontamination

o,

The use of ion exchange resins to decontaminate

condensate from waste evaporation is to be investigated.

10.5 Further Surveys

A survey: wlll be made on the flows of each type of

waste in an effort to determine a method of reducing the HES

volumes of these flows. A proposal will be draun up for“
means of segregating the various waste streams and of

. establlshlng closer control of these streams at,their’f; |

sources.

Frank N. Browder
March 28, 1949
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