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De~crlpt1on of Plant Prior to 1<;57: 

Ten Site is a major operat!ng fac!l1t7 that hal been in operation tor 

a nUl'l1ber ot j"8ars. The r&dioactive waste. trom. this laborator,r consist 

ma.inl.1' of Sa140, La140, Sr89 .f Sr90, 190 anc! trace. of tbll06 
and. C.l37• 

Routine operations v1th 5&140 &Dd Lal40 precU.cated treatment by storage 

alone as the methotl of choice v1th other nuclide. as insignificant. 

F~r 50,000 gallon concrete storage tanks ~th transter pump anc:l piping 
\ 

'lere provided tor an est1matec! 6 month c!ecay holding time. In ad.d!tion 

the entire facility is provided with water washed air cleaning rLlters, 

which operate by tap water anc!/or long d.ec&yed waste trom the tank farms. 

This teature,due to hiBb evaporation losses in the tilters, was expected 

to balance 1ncoming waste volumes eaU_ted on a 1,000 to ),000 g,al/da7 

buis. A small neutralizing basin 'Was later installed tc:> protect the 

concrete hol.eU.ng tanks. 
U·In practice, the operation ot t~s srst_ worked aa predicted v1th n 

140 140
Ba and La deca)'ing out. Howver, due to concentration of the other 

nuclides it 'AS found. that pr1marU, Sr89 aDd Sr90 beC&lll.l a major constituent 

j 

, II"..,'
;i"... 

'1.. 
in the longest stored. ....te. representing over sO,C ot the activity left. ~. 
Bulld up ot this nucl1de in a "c1osecl s,.at_" became a problem in the air 

cleaning equ1paeut aM t&Dk overnow to the nearb,. C&D}'01'1 dua to 

error and. SZ'eatar vasta volumes 
R ' . uJa$!,ft4' 

..ea. hot cell" . 7'., were 

La.boratol7 ia.veltiaauons vere started to determine a supplemenu::tZ:::!t:::::~~d 

treat.aent method. to .tonge and evaporation al a safeguard against ~90 

prtmari17:.) See Treatment. 2!. Waste! Contatnins Radioactive Barium, Lanthanum, ~ 
...:: :. 
,. 

.~ !!!! Yt.trium by J. P. Hutchinsc:>n, et.al.; Sanitary Enpneerins 
~. 

r-. 
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of' '!echn1e&l s.!"'I'ic •• , o.pt.. ot :~erce, 'tItash.1.z:l.gton 25, D. C. 

Fra t.h... In"st1gt.t1~nI. working v1 th a 3-6 .onth ;:lant waite, ":.he 

toe'+; aaUsracto!')P .t'flu.at va. irca a high eapac1t1 cation exchange ur.it 

in the aci:i erela. A ..t~od ot' regener&t1on ot t.he ruin aDd t:-e&tmel:.t 
.,......;.. ..a.c. ~ " ) 

or this .pent "pn,rat....... t'o...... neces8&l'7 t.o .)ultitT & pilot
J 

The pilot plant'll" built. in one coraer ot t.he air tilt.er buil.ilng 

consisting ot a rat.. ot flov r.~tor, ...te t~ aar one ot the tour 

t.an1ca, re.in colmD 10- cl.1aatter x 8' h1gb vitb 5 cu. tt. cation ex.change 

reain ¥itb sand and granl support tor downtlow operation, sol.noid valve. 

inlet aad ClUtlet operat.ed trca 1"'11 controls 1D tbe columD. ~ol"lll&l ope~

tiOD ratel trca 2 to ) ..llona per squre toot pel' a1zNh. AR.aeneration 

acid t&21k ~tb a1r preSI\1I'8 coatrol• .A Spent Ngenerate tank witb !lash)-.-, 
111%81' ~ dra1D1 tor superaatut. aDd .ludge. Sludge tafticl ot concrete I 

..,. 1 t 000 gallOD t.otal capacitT. 

The operation ot t.his ClCl'liPHDt was started prior to 1955 With cbanges 

_de t.o eq'ld.-s-at tn:. tJ...M to tiM. Trouble with _lnl aM p1p1ns n.ctl

sitatecl nplac..at of t.M excbanp colUilD t ftlft•• alI1 plpinc wit.h ataiDless 

l1.e,l. 

Operatlou t~ OI:YI NIIIl,rat1oll q'Cle to aDDther _rieel conaiderablT 

which w. m-rU,. clu. to mn=a relat1nlr tresh w.stes \d.th tho.. held 

tor lo~~od' fbe•• conditiana attlcteel the qual1t1 ot .t!luent tor 

total count and Sr9D ~ecl aM also t.be gaama radiation build-up at the 

excbQ.&" col... &.ad. equ.1~t. Leael brick racD vue installed arow:d 

'. 

~ 
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~e t~ overall er:atic r~!ults the plant wa, re-designed ror an • 
~! 

additional re,in column, pH controlled raw feed, an1 e1ectror~c contrcls 

'0 oi=era~ion wo\11:1 be auto::atic and possible in series. parallel ')r either 

column. Lead shielding was provided tor the new column. In addition a 

,lattor=. heaT,1 stirring device and crane was installed outside the filter 

building to mix spent regenerate sludge wi. tb cement in a 55-gallon oil drt.m1. 

The,e drums could then be haulsd directly to the hot dump. Plan, were made 

tor a sump p~~p in· each or the four waste holding tanks with necea,ar,r 

piping changes. 

1957 	Operaticn,: 

The extensive chan~s planned were installed 1n early 1957 with ex
p.. M.p 


ception ot o~ one sump pum.p at the tank !'arm. This~was placed in the 


tack 	reserved tor recirculation water to the air tilters (desigr~ted as T-6).
f=aIiitr 

An additional s\Zp pump was.1n~talled in Tank No. 4 late 1n the year but d1:l.e 

to bigh radiation levels at the tanks J work was ruspended on completion oC 

the insta.:J.aticn of this pump. 
wi~ 	. -;,• ,la W equ1pnent as now 1nstaUe4 & nOrJl1lLl seriel cycle is: (1) Waste 


tran tank farm through a water _ter. The rotameter was removed dun", the 

. ~~ ~ 

year due to continual clogg1ng. (2) Waste m1xed td.th~acad • Jf( 'controlle4 

by pK electrodes at raw waste inlet to colUDlll No.1. The pH adjustlllent is 

eontrolltt<i to u1nta1n PI leTel • 2.5 - ).5 b,. & Beckman meter. Acid is ted 
5 

to the raw teed by & compressed air througb a solenoid valve. () Adjusted 

waste downi'low through column No.1 with inlet and outlet solenoid valves 

controlled through electronic panel by level probes in top ot eolumn ~o. 1. ~ 
J 

Discharge to a small equallzing sump to transter pump. (4) Discharge Crom ,. 

transfer pump to column No.2. (5) Level probes in column No. 2 regulate 



-.... 

1alet &M GIlt-let. now througb control pLZlel, d1.cbarp .018acieS aDd Wet 

t.Z'&Dster pap. (6) ,....t.. 1'1"0. col\all caD be 4irected to c&DTon Qr ret~:-ntd 

to tb, tank tAra. 

Parallel operation .pl1ts tbl raw tlCN't.o both colwms aad b:r pi.... 

the tZ'&ll.ter~. pi &4"utuct i. coatrcllecl by raw !low into <:01\l1li\ 

Wo. 1 but bGtll eol_ iwt.. ba.... t.he .... pH &4justa.at.. ~ PI &d.Jueta.nt 

~ '. 


to the raw teed 11 ~.ible 00 oplrat1c1 col,." No.2 alOIl..,l!)'1 ::'''' .... ~ ... ,w. ~ 
,..j?~~ ........ c.,1. Nil I ,:, ,,,;I.. ,;...,r; 4,: ~v., '2.. .I 

OM au caDt",l teat-v. of tbe eJ:1ItCDI eqa1JMnt. a. now 1DIt.all,d 1,. 

tbat &DJ' tulare wiU .nt thtl plallt do,.. &ad acid tHd ott. • cJ'Cle 01" rw:s • 

tfOll OM repDeftUOIl ot tbe NAIl _1"1.. a. to .tN1latb of the ....t... 10 

bal"d,talt rule bae beell 'It b'at comaU,. Whl... tbl t1al Ittlul'Gt. reache. a 

rro'l,4 of 400 c/~81, bo~ col1llDl a ......p_ratld. SupllD8 i. accOIIplhhed 

b,. a trip 1c tIla Jtll" aat.11" at aacts 100 aaUOIlI tbroqh aD Illctromc cJ"Cl.r. 

~er 1ncb. .01_o1cl _lftl .. ra..... tMd I oolUill 10. 1 &lid col,." 10. 2 
o

ettluent JJ.nH a ... act_t... 0 
• tardDe.. ta.t .1 t.baQlftt to be a taat ..thad ot d.atlraimng break-thrOuCb I .. 

1D thl coJ..u bat "'pelt.. 1&boNto17 teltl baft t&1l1141 tc flDd a rel1abll 1 
~ 

COl"NlaUOIl tra l'IIl' t". ot .ltl al to act1'f1tr ed. hal"dMsI brwak-t.lu'ouan. 3 
It 1. I'Ull _ ....., to collt1aua.u, .I"r ..pla. tor acUnt, &Del aliquot 4 
each tOI' t.atal " • CJ'Cla caapoaUa•• 

.....Nt.1_ ot "ftll 1D bot.h co1uaa co bl doal llparaUl, 01" 1n llries. 0 
I 0 

Botta ..tbol.h "ft bl" ueel With acUnt, ........d tl'Oll Ull re.ins rans:LDg!"J"CIII. ~~ 


25 to 1_ wit!l .. AftN", ot 751. 

• 

r 


http:d.Jueta.nt
http:4justa.at


- 5 -

Since this operation expose! the operator to concentrated '4stes. 

the q1.lickest :tethod ok two-colwcn regenerati:n is emP10;IJd. One hu."ldred 

gall~ns or 30( nitrie acid is filtered through both columns in series 

atter a baekwash with tap ·n.ter for each. !'he spent acid regenerate is Ii 

dra1r.ed ~o a hOr~er bottomed lSQ-gallon spent regenerate tank vith ap~roxi-

mateli" l..O gallons or final rinse water over e. 45 minute period. The spent 

regenerate is then neutralized ·~th caustic, sodium carbonate and stronti~ J 
! 

nitrate to excess, followed b1 iron sul!a.te as & tloe aid. A flash :iXer • 

is used during this process. After complete =1xing the sludge is settled 

out, 25 to 35 gallons of the total of 140 gallons, and supernatant is 

drained to the tank fa.rm. The sludge 1s drained to the sludge !loUing 

tank! or pumped to steel drums and mixed with eemect for burial. 

u 
1.1 



1. 	 Tot.&l pUOQ.l trllet.e!'! .. 
GA110aa reclrcul&ted .. 
CallODI dilcbarged .. 

2. 	 Operat1D, ere1.. .. 
A...erage 'YOl... , .11ona 
Ma.x:1.aua .",1.., .lloul .. 
M1"1.. Yolwn, plloa.a 

J. 	 Raw Cira•• Seta .. Toul curi•• 
1ft",.. plr crc18,c/a/al 
lan-· pal' crcla,c/II/al
)(1"'•• per C7Cle, c/II/JIl. 

I.. B.aw 51'89 ....90 - 'l'ot.&l ev1••A,..N. per qcle, c/a/JIl.
Man_ per crela, c/.Jal.
)11m..- ptl" qele, c/a/ml 

5. 	 P1Dal Gro•• Seta - 'l'ota"). eur1•• 
',..NP Pn' CJCla, cia/a!
Man •• per qc18. cia/a! 
II1n1•• per C7Cle, c/a/al 

6. 	 F1m151'89 + 5 .. 90 .. total cuneI 
',..rap pel" qcl_, c/a/al.
"'z1_ pee qoel.e, e/a/al.
tim.- pel" ~~, c/II/al 

7. S Gro•• Beta ~""" .. 

8. S 91"" +sr90 .. lao.... - -. 

9. :I '1"90 01 Sr89 +..90 1n ",w. Fl"OIIl 

10. 91"90" - X.P.C. 1a. d.riDk.1Jl& water, c/alal.51" _. • • ... 

11. 	 11_1 SI"" c/a/al. 1"". 
IIt10 ~th K.P.C. 

U. 	 P1Ml Sr90 c/-.Jal 1"". 
Bat10 ~tb M.P.C. 

intel'llittent NIIpUng 

'\)-. 


, 
l 
"~ 

~ 
I 

46;,850 

35,460 


430,390 


16 

29,100 

61,500 

7,900 

32.08 

9,620 


2.2,567 

1,870 


2.55 

76S 


2,100 

251 


2.33 

580 


2,71.3 

133 


0.24~ 
71 

.371 
6 

93.1 
~ 

.'
-.,"

92.9 
';i 

10 to 25 

34.8 
0.4 

58.5 
, I 1.65 

/12.9-
( 31.1 .. 
-...::::= 	 ~ ',. 

t __________'' 
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The above summa.17 in:iic:ate! a waste h.~"'.-· a Wi1e range in activit7. 
I 

T~9 range is reflected in the spread or ac' i~ the exchange col~~s 
90effluent. As Sr is the mo~t critical nucllje in this waste, it also 1. 

90
troubles01l\8 to remove. '!'he m&Ximum permissible concentration or Sr in 

drinking 'Water is &lso loY (1.8 d/mI~1.). To me.t. t.hese exacting standards 

at. plant. discharge, is still a goal tram continued experience with pilot •
" 

I'S? 90
plant operations. Our overaU~ average ot Sr discharge is 31 times tolerance, 

which by dilution ot this same amount, would meet. ex1st.inc requirements. 

Si;nee he etrluent trom Ten Site pilot plant discha.rges to Mort'Tndad 6anyon
• 
~ an inte~ttent stream, which in turn discharges to the Rio Grande 7 .. 

1 
miles distant) 5 ot which are in the project.. A'fIT runort contributing to 

the Rio would be well in excess or the 31 to 1 dilution require~. 

The possibility or a contaminant leaching through the over burden to 

ground water is always a possibility. No test. wells are located in this 

canyon, but wells in Los Alamos Canyon to the north and soil samples from 
t.!
(' 

" "XorirDda4 Canyon stream at surtace, 6 inches and 2 toot depths are assayed '.J 

I 
per1~~lar samplings are ta.keA tram the Rio G:-ande. .\11 of these 

samples in cooperatioD v1th the U.S. Geological Survey who has operated a 
A 

comprehensive area testing progra.. ot the sur ce and ground water tor the 
t<!!!!f!!j!!l "70 ~ ,,... ..... ::.-/~~ .:-..-;.c...., 

past several .ara , I 
~ i'liZ.,·· i"f-4 fI' ...........;, ~,..,•• 


This reaction b7 the enviromef!it has been under study here using the 

KRZ local tuft in the tona ot co~s which are subjected to leaching using 

.~~J..i&.\ 
manr nuclides a.nd. chemical contaminants. See Turt Core !jM,GI!H!""in this 

• 

http:summa.17
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1957 ~tl or TreAtm.nt: 

In the abol'&tar:r, research with exchange resw cont1oued for mo~ 

cOIIplite retIlO'ft1 ot Itroutima. tau i.e 1956 it wal toUZlll! tbat total beta 

Ilad !r" t ISr90 ac:tl 'lit,. cCllllld b. re.cn-ed aore etricientl,. a br Adjust.ing 

I


tba raw tMd t.o c. pH 'betveen 2.5 - 3.5. This also increased t.otal ...olUlles 
I 

at wate tor ..cta c:rcle bT a taetor or 2. On the Itr'llDst-h ot these experi
i 


IIItDtI, pH Ic_rol .qu1;.eat ws i.a:ltalled 1.1 beNtorore .enUoned tor t.he 

"'C It,..,... 


pilot pWt. I. " tl-lot pant results justltbd tbis ac1d.1.t1on. 
, , 


Ta.U
i 

_ iIIpro'riq tbe etnsllt 1DClM.d tbe .e ot ItronUlD nitrat.e 

~ tb. ra~ tac. nne proc••• call olLlT be de.cribed aa erratic 0....1' aU 
i 

rmge. t.ri.d. ." aub.t.&lltial l"~b Wft noted, the Tolae ot wa.te ~ 
berore r.l1D abau.tloa OCCUlTed ..I ftdueK. J j'L ~! __~,\.'"

-tltt. .fIII.t:l,n- f ';''''''7',_ ,,

",. nil. "...... 11 jA speat NpD'Nte t,...taIIlt~1apro..4 this 


prec1p1tat.1oa react10D 100 told. Prior to tbe ezteDS1.,. Ch&DPI to t.he 


pilot plt.Dt. wort: ... doae O~Ml_" ot t.he spent Np..rat. atter .
':tr "......~ c--J~
_utraUuUoa &W1 pr.c:lp1t.&t.1OD ot t.h. carboaat.. ~KaTi.a.a noNge space 


ot t,ooo ..,uou tOI" tbla collcezst.rat.ed ..at.. at. 20 to 30 .UODI tor each 


~la, ... pe~t dilPOMt ... IUtc......,. Variou proport1Cl1l' of MIld. 


&al c...zst.. aDd c.... &lou, wre a1Dd v1th t.btl slu. OD a aboratory 


lcat., &UDwrs to C'GJ"I aod tblll le&chld 1D tap w.ter to detennine how weU 

• 
8tb1. ¥Ute .. t1zed. 11'1 the concret•• 

tactol" ot Mlat,. ot tb1l _tbocl 111 • 8tHt 011 U. de5»lIS.tecl 1D CNf' da.ipt.ec1 
I

bot duIIftt· emil" wt. 01" _ea_ cb1.ecl 11_. 11 cou1d'1"I.ble. 

.. 

-ould leactl OIIIt SA _t.er at 5 to lOSA el" ct••aded period. ot t1_ but the 

r

http:collcezst.rat.ed
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The concrete FlattOr.n, erane and 'tirri.~g device just out3i~e the 


tilter bu1l~ing was ~neorporated in the remodeling prosJam and Fut into 


operation during this year. j I 

I 

In practice t 25 to 35 gallons or spent regenerate iludge is pumped -I_ IJ o:k '2. ,,7 

to .. steel drum where the sUrring paddle is lowered. iTO place .!:lCl a ~ 

ratio or c~en~ m1:x.ed into the ~ste. Hot dump d1sposa,l 1s made ot barrels 
i 

and contents in a matter ot hours as set-up time is rapid. 
, 
I 

!mergenCl Measures: , j 
Througb..t tho ,.ar tr••toont~. b.en noee••ar" for ¢lscn.rgo 4ue 

to apace rcsquirements in the tank tarm, where a satisractoI7 etrluent could 
r j 

not be maintained. !arly in the year the P!i!~ ~!«~~operated when ex... 
~~ .,., ~k-e 

tensive changes we re being made. nanee WIoIto- :.c.. 

required on starting up the l'9Ilod~led plant. Operat1 ns vere necessary 

until July, using tresl1ly m1.Xed wastes at time. Wh1ch concentrated gamma. 

em1tters 1n thG resin columna and tSu'bjectod oper3ting personnel to ex... 
• I, . 

posures in excess ot Soo mr/br. through lead. shielding. At. this time 

storage space tor normal require:ents were estimated ~t tour mont.hs. ! 

• 
" 

This was short-llnd W1tb a general Ten Site clean-uJ ancl a breakdown ot 
I

the recirculating system tor the air t1lter'Iftecessitating tbe use ot tap 
. , 

water tor the air filters Which added to the waste volume. 

Furthor IIl.tticolU .. caUHd b7 a pat't1al spl.11 ~t a lanth ......ourco 

with excessive washings produced exc.ssive quantities or ~hotft waste. to 

the tank tarm. Failure ot the recirculating pump J. followed by break

.down ot the transrer pumping system, all in a high. id1ation enviroJ:lDlent, 

N"A.~repairs ......r:aa* prohibitive. Auxil1aI7 ~umps It ground level we:.. 
i ..; 

put into operaticn Jl ror '4l!1te transf'er anti a temporary connection made 

-so the sump pump installed 1n T-6 could be used DOth tor the ion colucns 

I 
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a.Dd tb. air tilt.en_ 5ftporat1on lo..e. in the air tilters _re insutCie1ent 

t.o bal.&n~ b1p now 10 treatment ot b1gb. ,... wastee vas DeCeSS&r,r. 

To 	 redue. high SIaM rad.iatioD at the e~h&np COl.UIIIl\I tDd. 150 the 
~ c..2 ,... "'Ilh ,....1'I~ 

total nucl1de. to 1..,.., a batcb t~taen me was used. 1n T-6 tor._~. ,:~. J
c.....,"'..."-1.f- ......of .... , I ;./N1a.,1......c-J,..,t.. , ....."'" ~c.--~ 

50,000 gaUOM. Cbem1caleA""" Idxed in 55-gallon steel drwas aM 

siphoned to tbe tADk. KS.zLq in tbe tMk •• accompl1shed. by aD auz1l1at7 
/..,,.. ,... 

pap. 9larprs..lq act1:r1t~ NducU~were real1~.d troll "",aee--to !MI,,-goo ,~ 	 
loo.e;; c/alall'beta,. • Slud. trat t.his t_poral'1 precipitation proce.s 

~c...... 
1., ot covse, 1D the tanks. An additional tank WI treaUd 1n ~ 

aaner aid trautened to '1'-6 tor ion IXchacee treata.nt., 	
f

TbU t.)'PI of tre&tMnt cannot be contlmaed .. a z:ouUne proced.ure 

4ue to aWp bu1ld""'llp In the t..... How,"1" , lt hal ben nece.salT to 

pre-tt"Mt 100,000 pno. 1n tb11 __I" dur1ns tb. last qaarter ot 1957, 
.. $_'\ \ lAo 'tM.4i ~~ 

v1tb ....r:r 1Dd1e&t1ce otAq additional. tank In ..rl~ '58. W1tb.D .,U

_teel a:pazsl1ors ot '1'_ Site tac1l1U•• , a eODtll1'1lCN11 _1I1eal precipltation 

pl.I.At toUCMld 1:1,. lan GchaD.. col,... ot lDcrea.ed capae1t~ , ••115 1n Ij 
(I

rdt.&ble. 

'III ..... ~ ..~••: 

I] 

• 

II 

I 
(; 
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