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TA=35, TIN SITI WASTE TREATVINT PLANT C!-( ..C{-é 4]

Description of Flant Prior to 1957:

Ten Site i3 a major opeﬁrating facility that has been in operation for
a number of years. The radioactive wastes from this laboratory consist
mainly of Bau'o, Lnu‘o, Sr89, Srgo, ‘!90 and traces of &1106 and 00137 .
Routine operations with Blv‘o and hu‘o predicated tresatment by storsge
aloz;o 83 the method of choice with ather nuclides as insignificant.
Four 50,000 gallon concrete storage tanks with transfer pump and piping
were provided for an estimated 6 month decay holding time. In\additi.on

the entire facllity is provided with water washed air cleaning fllters,

which operate by tap water and/or long decaydd waste from the tank famms.
This feature,due to high eveporation losses in the filters, was expected
to balance incoming waste volumes estimated on a 1,000 to 3,000 gal/day
;bas:!.s. A small peutralizing basin was later installed to protect the

concrete holding tanks.

In practice, the operation of this system worked &s predicted with o

B&lm and Lsu‘o decaying cut. However, due to concentration of the other 3

miclides it was found that primarily Sr” and Srgo became & major constituent

in the longest stored wastes representing over 50% of the activity left. \é\
Bulld up of this nuclide in & "closed system” became & problem in the air ‘
eleaning equipment and tank overflows to the nearby canyon dus to ﬁecmm oy ER RP

y - washingd
error and grester wasts volumes whenfhct ceuw:wcn requi
ladoratory investigations wers started to determine a supplemsn

treatment method to storage and evaporation as a safeguard agalost 3!‘90

Primrlly./‘Se' Treatment, of Wastes Containing Radiocactive Sarium, Lanthenum,

m and Yttrium by J. P. Hutchinson, et.al.; Sanitary Engineering ‘\

2 Aspacts of the Atomic Energy Industry; Seminar at the Taft Engineering :
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enter, Cincinnati, Ohio, December § - 9, 1085, TID-7517 (Pt. 1 a) Office
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of %echnical Services, Dept. of lowmerce, Washington 25, D, C.

From these investigatisns, working with & 3~6 month rlant waste, “he

U
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208t satisfactory effluent was from & high capacity cation exchange unit

in the acid cycle. A method of regenerstlion of the resin and treatment
Pt G A

of this spent regenerste was foum)“ necessary to justify a pilos

piant scale unit,

The pilot planmt was il in one corner of the alr filter builiing
consisting of & rate of flow regulator, waste from any one of the four
tanks, resin column 14" diamster x 8' high with 5 cu. ft. catiocn exchange
resic with sand and gravel support for downflow operation, solenoid valves

inlst and outlet opersted from level controls in the column. Normal opers-

tion rates fram 2 to 3 gellons per square foot per urmu.ARogantntion
acid tank with air pressure coatmla.A Spent regenerate tank with flash
aixer mniu for supernstant and sludge. Sludge tanks of concrete,
Jor 1,000 gallon total capscity.

The cperstion of this equipment was started prior to 1955 with changes
mads to squipment from time to tims. Trouble with valves and piping neces- }
sitated replacement of the exchangs coluan, valves, and piping with stainless {
stesl.

Operations from one regenerstion cycle to another waried considersbly ??;l
which vas primarily dus to mixing relatively frash wastes wdth those held
for lonfplrio& These conditions affscted the quality of effluent for
totsl count and Sr9° removed and also the gasma radistion build-up at the
sxchengs colwms and equipment. Lsad brick racis were installed around
the exposed eide of the column and spent regenerste tank/ }mu"‘"‘
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Due to overall erratic results the rlant was re-designed for an
additional resin column, pH centrolled raw feed, and electronic controls
s0 operzatisn would be aytomatic and poss’ible in series, paralliel or either
column. Lead shielding was provided for the new column. In addition a
platform, heavy stirring device and crane was installed outside the filter
building to mix spent regenerats sludge with cement in a 55-gallon 2il drm.
These drums could then be hauled directly to the hot dump. Plians wers made

for a sump pump in each of the four waste holding tanks with necessary

piping changes.

1957 Operaticns:

The extensive changes planned wers installed in early 1957 with ex-

o M

ception of only one sump pump at the tank farm. ‘I‘his'\was placed in the
tank reserved for recirculatiorn water to the air filters (desigrated as T-6).
An additional sucp pump was*installsd in Tank No. 4 late in the year but due
to high radiation lavels at the tanks, work was susperded on completion of
the ins.tsf‘;l‘&tian of this pump.

é’éﬁm equipment as now installed & normal series cycle is: (1) Waste
from tank farm through a water meter. The rotameter was removed during the
year due to continual cloéging. (2) Waste mixed n&:?&d%iontmlhd
by pH slectrodes at raw waste inlet to column No. 1. The pH adjustment is
controiled to maintain pH level @ 2.5 - 3.5 by a Beckman mster, Acid is fed
to the raw feed by & compressed air through a solenoid valve. (3) Adjusted
waste downflow through column No. 1 with inlet and outlet solenoid valves
controlled through electronic panel by level probes in top of column No. 1.
Discharge to a small equalizing sump to transfer pump. {4) Discharge frem

transfer pump to column No. 2. (5) Level probes in column No. 2 regulate
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i{nlst amd cutict nm;r through co#ml panel, discharge solencid and {nlet
transfer pmp. (65 Waste from column can be dirscted to cmyo:; or ret.mmed
to the tank fam.
Parallel operation splits the raw flow to both columns and by passes
the transfer pump. pH adjustment is controlled by raw flow into column
¥o. 1 but both column inlets have the same pH adjustment. 6 fH adjustment
L g g e, 2 ey £
One mmin control feature of the existing equipment &s now installed is

that any failure will shut the plamt dowm and acid feed off. A cycls or run

from one regenerstion of the resin veries as to strength of the wastes. No
hard.fast rule has been set but normally where the fimal effluent reaches &
gross / of 400 ¢/m/al, both columns are regenersted. Sampling is accomplished
by a trip in the Jm» aster at each 100 gellons through an electronic cycler,
wiarter inch solenoid valves on v fmid feed, columm No. 1 and column No. 2
sffluent lines are actuated.

SN i

A Mardness test was thought to be & fast method of determining break-through
in the columms but repsated laboratory tests have failed to find a reliable
correlatica from [tlﬁl type of waste as to activity and hardness break-through.
It is stil) uculiry to conmtinually assay ssmples for activity and aligquot
each for total xyxiwes cycls composites.

Regenerstion of resin in both columns can bs done separatsly or in series.
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Both methods have been used with activity removed from the resins ranging Srem
25 to 1008 with an aversge of 75%.
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Since this c;eragion exposss the cperator to conce§tr3ted wastes,
the ocuickest method g& two-column regeneratizn is employed. Cne hundred
gallons of 30% nitric acid is filtered through both columns in series
after a backwash with tap water for each. The spert acid regenerate is a
drained <o & horper bottomed 150~gallon spsnt regenerate tank with approxi-
mately LO gallons of final rinse water over & 45 minute period. The spent
rogenerate 1s then neutralized with caustic, sodium carbonate and strontiun
nitrate to excess, followed by iron sulfate as a floc ald. A flash zixer
is used during this process. After complete mixing the sludge i3 settled
out, 25 to 35 gallons of the total of L0 gallons, and supernatant is
drained to the tank farm. The sludge is drained to the sludge holding

tanks or pumped to steel drums and mixed with cemert for burial.
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1957 TER 3ITE OPERATION SUMMARY

Total mllons treated - 465,850
Gollons recirculated - 35,480
Gallons discharged - 430,3%0

Opsrating cycles - 16
Average volume, gellons - 29,100
Haximum volume, gallons - 61,500
Minimm volume, gallons - 7,900

Baw Gross Beta - Total curies . 32.08
Averege per cycls,c/m/ml 9,620
Maximum per cyels,c/m/ml 22,567
Minimm per cycle, ¢/m/nl 1,870

Raw Sr7 4 870 - Total curies 2.55
Averege per cycle, c/m/ml 765
Maximmm per cycle, c/m/ml 2,100
¥inimum pyr cycls, c/m/ml 251

Pinsl Gross Beta - Totil curies ) 2.33
Average per cycls, c/n/ml 580
Maximum per cyels, c¢/w/al A 2,713
Minimm per cycls, c/m/ml 133

Finel r® 4 3¢% - Total curtes 0.2 <—
Aversge per cycls, c/n/ml ' 71
Maximm per cyels, ¢/m/ml m
¥inimm per cycls, c/m/ml 3

% Gross Beta removed - 93.1

% 3r% 4 369 Betx Féioved - 92.9

4 lr% aof 0% 3 3:'90 in raw. From intemittent sampling 10 to 25

3 . M.B.C. ia driniing vater, c/a/al - 34.8
Sr” T Cule
Pinal 5r®° c/a/al Avg. - 58.5

Ratio with M.P.C. 1.65
Fisal 5r% c/a/ml Avg. - 12.9
Eatio wvdth M.P.C. oAl
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The above summary indicates a waste havi-- 3 wide range in activitz,
]
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This range ié railected in the spread of ac-  in the exchange columns
effluent. As Srgo is ths most critical nuclide in this waste, {t alsc is
tToublesome to remove. The maxirum permissible concentration of Sr'(;0 in
drinking water is also lov (1.8 d/m/ml). To meet these exacting standards

at plant dischargs, is still a goal from comtinued experience with pilot

plant operations, Our overa].l:qag;’mgc of Srqc discharge is 31 times tolerance,
which by dilution of this same amount, would meet existing regulrements.

Sgee fhe affluent from Ten Site pilot plant discharges to Mortandad Ganyon

wmh an intermittent stream, which {n turn discharges to the Rio Grande 7
miles distarrhi 5 of which are in the project. Any runoff contributing to
the Rio would be well in excess of the 31 to 1 dilution required,

The possibility of a contaminant leaching through the over burden to
ground water i3 always a possibility. No test wells ars located in this

canyon, but wells in Los Alamos Canyon to the north and soil samples from

g e

e A 3

Mortandad Canyon stream at surfacs, 4 inches and 2 foot depths are assayed

periodically, » Similar samplings are takea from the Rio Grande. All of these
‘ W’M"z'

samples‘ in cooperstion with the U.S, Geological Survey who has operated a ¥

Lahs ol

comprehensive area testing program of the surface and ground water for the
past several gsars

Aol ndl Jttas [ A

Thds reaction by the enviro has been under study hers using the

xxe local tuff in the form of cores which are subjected to lea.ching using 0
many miclides and chemicel contaminants. See Tuff Core _g‘;ﬁ'«é’:“in this
report. Qur.lester—ci-sEfuty IV T ImRtures-vralsanlc-derusitrcting-er-a
large-ion-exch ngebed, b
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1957 Sumsbry of Treatment:

In the laboretory, research with sxchinge resins continued for more

complate removal of strontiom. late im 1956 it was found that total bets

89

and Sr H r9° activity could bs removed more efficlently = by adlusting

;

the raw f.;d to &« pH betwesn 2.5 - 3,5. This also increased totdl volumes
of wste t;r sach cycle by & factor of 2. On the strangth of thess experi-
ments, pH §ccctro1 equirment was installed as heretofore mentioned for the
Hlot phnLt. mﬁm plant usult‘;:;:stiﬂcd this addition.

Ttad om improving the efflincnt included the use of strontium nitrate

% the rw feed, This process can only be descrided as erratic over all

ranges tz:'.’od. Where substantial removals were noted, the volume of waste

before resin exhsustion occurred was reduced. “the, add o ST Vs (O

Thasuso—eld-hbouanit .In spent regenerste treatment improved this
precipitation reaction 100 fom.' Prior to the extensive changes to the
[}
pilot plant, work was done onj thnludgc of the spent regeperatse after
’ A - it Cw-'ﬂ‘

s

msutralisation anmd precipitation of the carbonates ' Having S i spacs

r——
S * o

of 1,000 gallons for this concentrated wmste at 20 to 30 galloms for each
cycle, soms permanent disposal was necessary. Various proportions of sand

N W

ard cement, and cemsnt alone, were mized with this sludge on a laboratory

scale, allowed to cure and then leachsd in tap wmter to determine how well

[ I RN

this waste was fixed in the concrete.

Resulis of these tests indicated that activity, especially strontium,
would lsach out in water at 5 to lﬂﬂ:'\&ﬁctym:dod periodes of time but the
factor of safety of this method in & steal oil drus deposited in our designated

{
hot dumps over wet or wmecuum driod sludge is conaidersbls.
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The concrete rplatform, crane and atirring device just cutside the
filter building was t{ncorporated in the remodeling rrogram and put into

operation during this year. ‘

o e eld
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In practice, 25 to 35 gellens of spent regenerate sludge is pumped _ _, ) .
i

to a steel drum where the stirring paddle is lowered into place =nd a izt~
ratio of csment mixed into the waste. Hot dump disposal is made of barrels

|
and contents in a matter of hours as set-up time is ragid.

i
]
¥
¥

Zmergency Measures:

Throughout ths year treatment ?has been necessary for discharge due
to space roguirements in the tank f.:am, where a satisfactory effluent could
not be maintained. EZarly in the yéar the plant was no} operated when ex-
-t 4;;? X g “e
tensive changes were being made. M W

required on starting up the remodeled plant. Operatigns were necessary

until July, vsing freshly mixed wastes at times whichiconcentrated gamma
enitters in tho resin columns and tsub;ecteci oporating personnel to ex-
posures in excess of 500 mr/hr. through lead smmng. At this time
storags space for normsl requirements wsre estimated [t four months.

This was short-lived with & general Ten Site clean-up and a breakdown of
the recirculating system for the air filters necessitating the use of tap
water for the air filters which added to the waste volume.

Further difficulties caused by a partial spill bf a lanthanum source
with sxcessive washings produced axcessive quantities of "hot" wastes to
the tank farm. Failure of the recirculating pump was followed by break-
down of the transfer pumping system, all in a high racdiation eavironment 3

m*%mpatrs aye pyak prohibitive. Auxiliary pumps at ground level were
put into operaticn x for waste transfer and a tmpoi'ary connection made

-30 the sump purp installed in T-6 could be used ooth for the ion columns
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and the sir filters. Evaporstion losses {n the air filters were insufficient |

to balance high flows so treatazent of high geamia wastes was necessary.

To reduce high gaxma radistion at the excha ¢o s 3nd Llso the
e Mdmrt&} g%
total nuclides to remove, a batch treataen was used in T-6 for
cﬂ»\ﬁ+ﬂ.5 “""‘"""} ’cfﬁri- "‘buwﬁir& S o, c‘g“"“’ “L“L
50,000 gallens. Ch-niulaawrc zixad in 55—3‘11«1 steel drums and
siphoned to the tank. Mixing in the tank was accomplished ‘by an w:iuary
o0

10©@
pusp. Surprising activity reductionwere realized from £, 90840 m
c.

il

c/-/nlk Sludge from this temporary precipitation process
—t Bt

is, of course, in the tanks, An additional tank was treatsd in thbs

mzner and transferred to T-6 for ion exchange treatment.

This typs of treatmsnt cammot be contimued as a zgeutinc procedure

B o S S )

due to sludge bulld-yp in the tanks. However, it has S«n necessary to
pre~treat 100,000 pllons .‘.n this mamner during the last quarter of 1957,
with every indicaticn ofen udd.itiml tank in early '58. With an esti-
mated expansion of Ten Site facilities, & continuous chemical precipitation
plant followed by ion exchange columns of increased capacity seems in-

evitable.

i R N R SRR " SRS o S Lol
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