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rn, AOGUST1 SEPTEMBER, 1958 

mrRODUt'TION 

The Chemical. Effluents hclmology Operation performs research to investigate 
tile chem1.cal and peya1cal upecta ot enviromnental contam1nat1on reaulting 
b-om plant. ettluenta or from potent1a1 process disasters. Thia repcrt 1a 
primarily concerned v1th plat aeaiatance research 1n the field of waste 
disposal dUt'ing the ~r July•September, 1958. 

The ground-vater monitoring a&ta utilized 1n this report ve~ obtained b'om 
vell-vater samples. 1'hei,e amiu>J.ea ars collected routinely :bY the Begion&l 
Monitoring Operation and e.nalyzed by the Radiological Chemical. A:lal.y&es Opera­
tion. 

I . INTERPRETATION OF GRotJND-YA!mR MONITORIRG DA!tA (W. JI. Bierscbenk) 
. : . 

Figure l show the :probable 11m. ta of detectable cor.tam1 nation ( gross 
beta activity > 1.5 x l0·7 p,:/cc) 1:1 gromd water. ~• detection ~*

6 1s approximately O. l~ of tlie Badiation Protection Stan4ardJs MPC for Bu.l.V' • 
Also show on the figure are generalized contours on the water table as of 
September 1958. ~ genera1 direction ot ground-water move:nent .la normal 
to the con"';our linee in tlie direction of tbe dawn-ward elope. 

200-East Area 

There are three zones of conta:n1ncted gr.)und water beneath 200-East Area. 
(See Fig. l). !l'he depth to water ranges trom 200 ~ 1n the northeast 
part o't the area to 340 :tt 1n the southwest. The pr1nc1,al sources of 
contam,nat1on are the vaate e:ttlucts M..aposed to the :t':>llowing three 
genere.l sites: 

(1) 216-F.! and 241-~ cribs. - - 'l'bese cr1~• are no longer 1n use. 
Nevertheless, wastes ccmti:lue to i,ercolate 1'rom the ;tmderl~g 
sediments into the grou:ld vater. (See A, Fig. l). ;During this 
quarter the maximum concet:.tre.~1011 o~ gross beta e:dttera detected 
wa 2.4 x 10-2 p.c/cc, repertecl 6/ll/';a.= A a1~1cts:t !.ncreaae 1n 
co~contrat1on "1t&s notet 1r. two ~~or4.ng wlla a1t i•i southwst 
ot the 216-BY cri'l:11 !:i 'the 216-m: t:-ench area. The poss beta ~1v­
ity 1n the ~-e.ter ot the z:ior.!tcr.ng ~-ell cl:)1e~ to t~ m: c:-1·0s !J.:. .. 
creased :rem 2.2 x 10-0 p~/cc 1n Juce to 6.c z 1~-J. pq/cc 1%l Se~t•=er. 
!:1 the more·~•~~ vell -;he cot:.contrst!cm 1ncreue'5r ~rom 2.8 x 10-7 
fc/cc to 1.2 x 10· pc/cc ir_:ig ~he sa:ie :bterval. · These -wells e.re 
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dew the hydraulic g:-ad.ient from the l3Y-area conta.minatio:i and the 
increase in ccmcentratiou may be the result of movement 1n this di­
rection. However, the possible drainage of' :BX-crib •stes into the 
ground-w.ter should not be discounted. 

Fission product analyses are made ot w.ter samples ta.ken from 13 
moga tor1ng wlls 1n this area. As ot September, 10 wells c~tained 
Co concentrat1on.e "1tb1n the i,mge 7 .o x 10-5 to 3.4 x 10- 1;.c/cc; 
these concentrat1~ being 1n excess ot O.l MPC, v.:iich 1s 4 x 10-5 

1:,c/cc. s:-90 ~d Ca 37 cor.centrat1cma nre not tgund 1n excess ot 
the1r respective 8en&1t1v1ty levels ot 7.0 x 10- pc/cc and i·4 x 10-1 
Ac/cc. Over the years there has been only one ca6e ~ cs; ... 7 baa . 

1been detected 1n the ground w.ter and no case of' Sr90. b that case, 
which occurred 1n 1956, cs137 was detected. in the ground 'Water up to 
11000 :f'eet troll !he a.isposal poi:lt. At tbat dista:ic.: the conce:itra­
t1on was 1 x 10- fc/cc; this being l/2,<XXJ ot the MPC. 

(2) 216-A cribe. - - 1'he concentration ot gross beta em1tte~• in the ground 
•ter underlying the 216-A-8 crib 18 decreasing, ana that underlying 
the 216-A-24 18 increasing. (See B, J'ig. 1). The analyses are suimnarized 
as follo·.rs : 

Well No. 

299-E25-2 
-E25-4 
.-E25-5 
-E25-6 
-E25-7 
•E25-8 
-E25-9 

September Samples 

8.5 x l0 ..... 
4
c JJ.C/cc 

2.5 x · 10- 1 " " 
5.!.. x · io·, "" 
l.~ x·10·4 

"" 
, ' ~"-5 " " -• X ... 4 
5.3 Xl0-6 II n 

5.4 X 10• n " 

TA'BIE II. GROSS S'rA ACTIV!:!:! IN 216-A-2~ KON!!rOP.!NG WELI.S 

Well Bo. Septet::ber Sa::!)le! 
i 

299-E25-l0 6.9 x 10:1 ~c/cc 2.6 : :10-~,uc/ee 
-E26-2 8.h X 10 o, " " 9.3 x :10•?1 "" 

-E26-3 6.7 X 10-~ " " l.8 x !10•: "" 
-E26-4 3.5 X l0-7 " " 5.6 X ~-6J "" 
-E26-5 3.4 X lC- " " 3.4 x 10• "" 

the::i div~rted to the A-24 cril:. i 

UNCIJ.SS~I!D 
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Fission product analyses are made of water samples coUected from 
the six -well.a monitoring this site and from f'1ve other wella loca.ted 
downgradient to the southwest. sr90 and Cs137 have : n+ver bggn detected 
111 the ground vater bgneath tbe site. In one instanc~ a Co concen­
tration of 1.95 x 10· 1:_c/cc was reported for a s~le coll~cted 3/10/58. 
However~ no subsequent sample baa ever exceeded tbe =sens1t1vity level of' 
8 X 10.( jUC/cc. . j . 

(3) 216-BC cribs and trenches. - . - ~ ~term1ttent ;ajpearance ot gross 
be~ concentrations > 1.5 x 10· p.c/cc continue~. ! During this quarter, 
activity was detected 111 five well.a in the area,• maximum concentration 
of' 5.4 x 10-7 fc/cc being reported. (See C, Fis- jl). 

200-Weat Area \ 
i 

. I 
It 1a generally assumed tbat essentially all the ground water beneath 
200-West is contam1nated. Jfowever, it 11 possible to lcliscuaa three zones. 
(See Fig~ l). !he depth to ground water ranges trom about 200 rt 1n the 
western part ot the area to about 280 tt 1n the ea.stei;-zi part. 

(1) T-Plant cribs and trenches. - - Gromd water beneJth the T-Plant is .,3 
contamjoated to a max:1mu!agoaa beta concentratio~ ot 6.3 x 10-7 µ.c/cc. 
That bene~th 241-T and TI tac1lit1ea baa decreased 1n concentration from 
about 10-, p.c/cc to about 10·0 durina the past q~er. The greatest de­
tected condentration 1n thia zone (See D, Fig. l) \occurs ben6&tb4241-TX. 
_At this location tb9 ms• beta activity declined 1trom 1.3 x 10· fc/cc 
1n April to 3.0 x 10- fc/cc 1n September. j 

I 
The. w.ter samples collected trom !1w~r1t1cal. mouitcr1ng welle are 
enalyzed tor tiesion products. Bo Sr~ or Csl37 doncentre.tions wre 
detected exceeding their napect1ve sensitivity -l~els. The only in­
stance of such an occurrence ,..,. early in 1946 vhdn ca137 was detected 
100 feet trom a crib a1te 1n a con:entrat1on . ot•·i.!4 x 10-5 fC/cc (l/140 
ot MPC).. · i 

I 
I 

(2) Contaminated Zone E (:Fig. l) lies bel:lea.tb U-P~t [but probably results 
from the continual draini:lg ot ~-Plsr.t vastes fr,om saturated soil and 
the subsequent movement cf :ate:-ial With ~he gro,~d water. On 9/16/58 
the gross beta conceutrat1en 1n t~e ·~ter aam.pl~ f.rom the 216-WR mcn1t~r-
1ng well vu reported. to be 1.1 x 10-, p:!/cc. ~ jthe same date, well 
699-38-70, wich lies abol:t O. 5 :.Ue east-r:.: arid 4cwgradient, reported­
ly contained a concentra~1:n ot 3.2 x lO- /lc/cd. 

Sam.plea from the 216-lm mod~r.ng ~i:. have neJe contained ~e!.t1ve 
sr90 or cal37 concentrat1o!lS. · 

lmCWS:J'lED 
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(3) Red.ox cribs.• - The 216-S-l, 2 and 216-S-7 cribs continue -to 
be responsible for the contaminated ground water bene,ath Red.ox· 
area. (See F, Fig. l). !rhe maximum reported gross b~ta concen­
trations f~r the quarter are, respectively, 5.0 x llr! · p.c/cc and 
7 .4 x 10·3 p.c/cc. Contamina.tion bas extended beyond; ~ll 699-35-70, 
about o.8 lhile soutbeaatwrd, were a concentration ot 1.1 x 10-6 was 
reported 9/16/58. 

Water samples tram ll monitoring wells a.., anaJ.r:ed t9r f'iHion 
products. All samples collect~ since 4/2/57 from a well 15 ft ~ 
e crib site have contained Sr concentrations excee4fna 7.0 x.10-

/J,C/cc. -.'he concentrations reported f'or recent sample~ a.re tabulated 
as f'ollOWB: I 

7 /8/58: 1.4 x 10-6
6 

».cicc 
7/15/58: 1.8 X 10•7/ " " 
8/12/58: 6.3 X 10:

7 
"n 

9/19/58: 7 •9 X 10 " " 

II. PLANT WASTE DISPOSAL PRACTICE 

Chemical ProceHing Department (w. A. Baney) 

Storage ot hip-level w.atea. - - Five field-scale tests were per.f'ormed 
to a1mulate loss ot Red.ox waste through a leak in an ~derground storage 

. tank. The teat equipment coneiated ot a 7' x 7' x l/2" steel plate "r..th 
an 8• long, 3" cliueter, standpipe mounted no1"111B.l to tbe plate at its 
center point. A l" orifice vu installed in the a+..andpipe flush w1 th 
the bottom of' the pl&te. ~e pl&-te vu buried hor1;o*tally, 6 - 7 :te.:t 
deep in pits 1mmediatel.y aouth of' the 241-SX tank tarJii. Syntheti~ D-8 
waste soli.-t1ona, prepared in m1x:1ng tanks at the 321 ~u1ld1Dg, -were trans­
ported to the test site 1:1 a tank t:-aUer. The trailer valve • .. ,a connected · 
to the top ot the standpipe with a hose, and the \iat~ was permitted. tc flov 
by gravi t:y into the standp!.pe. The apparatus l1aS modified fer the last thrGe 
tests by &441Dg a apa.rge l.1!1e 1:mediatel.y above the or!.!"1cc to maintain the 
sludge in suspension. : 

1 
• I 

The waste employed in tee first test (waste #l) ,-g ·t¾P1cal of the D-8 
stream discbarged trom the :plant to ~be unde:-ground -~. This !o!ution 
contained precipitate •~..al. to al:;o~ 5~ ot tbe waste volume. Synthetic 
waste employed in the later teats (w..ste h) vas e~~e~~ to tank-stored 
waste that had self-concentra;te:1 to 8o - 83~ of' the \0;1g1na1 volu:ie. This 
waste contained about ~ by volume of' a rapi~ eett 1.Iig precipitate. ~~e 
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i 
calculated compos!.t1ons ot thew.ates are as follo:ws: 

Component 

1'aAl02 =~ 1'a2Cr04 
Fe (OBJ 

Concentration :(~lar) 

=1~ gravity 

Waste #l 

1.44 
4.32 
1.45 
0.17 
0.02 
o.04 
1.359 

Waste lg 

1.6 
5.4 
0.5 
0.20 
o.04 
o.08 
1.463 

Besulta ot tbe five tests are summarized 1n the folloving table: 

~ III - RESUl[l.,g OF SDG1IATED IEAX TESTS 

Volume Duration 
Test Type ot Dttcharged ot Test Fluid Read 
No. Waste (gallons) (min.) 1,_Ft ~ ot -waste) · Bemark9 -

l va.ste t 1050 21to 0-6 tt&p1dl.y dispersed 1n soil 
2 vaate 50 2(daya) 13 9rifice plugged by sludg~ 
3 n " 12 95 5 13 Waete erupted at auri"ace 
4 " " 12 50 5 14 : nn "" n n 11 ,,. 

" " 12 65 90 ll I fl n " " It II n 5 • • 1 

i 

The results ot the tir!~ teet indicated that the uncon~ent:-atri waste w.s rapid­
ly disper1ed 1n the underlyina soil. Visual exarn-tn,itiou ot t-he acil under the 
plate, together Y1th nitrate ion analyses ot sell samptes, shaved that the w.ste 
migrated to a depth o~ about :t~ur ~eet belov the oril1~e azid hortzontall;y tc a. 
distance ot ten teet n-om the orifice. : 

i 

Tbe high aludp content ot the -.,..te e:z:plo-yed 1n the 11,coud test rapidly pluggac. 
the or11'1ce vhich mac!e it necesaar-.1 to add the sparse line 1n l&ter te~te. In • . I 
the l&st three tests the vaete eru:;ted e.t the ground. surface soon tr...~er the test ~ 
were started and aft6r o~ & n:all "'°lume o'! w.s~e ha4. been d1!1che:5e:l. Exami­
nation ot the &oU under tha teat plate revealed ccn•146rable sludge build-Ul' at 
the plate-soil interface. Thia prec!p1tate cake redµc•d the vert1cs.l. 1:lf'1ltra­
tion rate to auch an extent that ";he wat.e 'WM force~ to the a~ace tbrough 
the backfill material. 'rhia t1n41ng tuggea~• tt.&.t prettoU2 •etimste:s concern• 
1ng "maximum per:m1se1ble l'1Salc betcre c1etec~1cn" my ' :lre been coz:e&rvative, 
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mr-57088., "!n!.erim Report - Simulated Leak in an Un<1Frground Red.ox 
Waste Storage Tank," ,ma 1BBued. on Aug-.iat 8, 1958. , !rbia report summa­
rises the re·sulta ot the first two ~1el4-scale tests! and describes tbe 
test equipment and procedures. ; -

Disposal. to the ground. - · - RecCEmeZ14e.tiona couce~ _future neuira­
llzation ot the process condensate wastes di•charslnS to the 216-WR-l, 
2 and ·3 cri'ba (U-Pltmt) and the 216-A-5 crib (~)! were torwardecl to 
the Chemical Processing Department; · These waatea_i,hlch are presently 
neutralized with limestone ban exhibited poor srSIO ~oil adsorption 
ch&racteri&t! ca due 'to the relatiwly high calcium 1~ concentratiOD.8. 
It waa r&ccmnended that caustic addition facilities l:,e .;pro'V14ed tor neu­
tralizing these streams when the replacement cribe· are placd 1n service. 

. . . : . 
Irrad1at1on_Procesa1ns Department 

. I 
·-Reactor deconte:m1nat1on (W. H. Ko9p} 

! 
Irradiation Processing Depa..-tment, 1n an ettort to ~lop a method 
to reduce personnel exposure rates 1n reactor cliach~g~ ~as, has 

.,/ 

flushed individual ~ceaa tubes vi.th the chemical c~ean~r Tureo 4306-B. 
Analyses ot the effluent trom these tests indicated t,bat .a large quant1·ty 
of radioactive material w1ll be removed during a tuJ.a. reactor decontaJC1na­
t1on. The quantity is so larp tb&t 41rect river ~~aal cazmct be per­
mitted at least f'or the first tev f'ull scale tests. i In an ettort to de­
velop an adequate disposal metbo4, expe~ts v1tb Jthe s~t cleaning 
effluent were conducted by- Chemical ~.,.ueuts ~eelmology. The f'irat 
experiment vu· devised to determne U t.b.a radio-el~ta cculd 'be 
precipite.ted e1t~r by· trea'3Jlt v1th c-.~1: er 'by ailut!ng the spe:nt 
c1een1ng soli:it1ou in w.ter. In each ot tcur c!l.ees. the spent cl&aner w.s 
treated and filtered through a 11Atencl glass tmmelJ, then 'beth the til• 
trate and material retained in the 't\mnel wre ane+ized tor five radio .. 
isotopes. Dilutions ot spent cleaner 1D reector cgo~l.i. aa wch as ot.f! 
part 1n fifty, caused no precipitat1cm ot cr5l, z.u051, PY-, Fe'~, and sc46. 
Ten to ~if'ty percent ~c1p1tat1on o~ tbeee 1soto~al waa noted wen one 
part spent cleo.ner we.a diluted ill a ~uacd :parts: oit Columbia River water. 
Neutralizing the spent cleaning 1olut1o:i v!.~h NaOH cb.used neai·ly &.11 (85 
to 9%) ot each ot the five iaatopea to precipitat~-1 This 1nd1ca:ted that 
caustic treatment ot ettl~t wa w~v o: tu.-the~ ~veat1gat1on and pro­
vided the incentive · tor 'the aecol:14. experimnt 1n which treated cleaning 
solution was sent thro'Uoh ecil ccl'.11:1:1a· ~ll was ao~e to deter:une the 
et:rect of' pH on preci~itati:m :,t r~oiso~pes an:Sl oh their rer;,A,va.J. by-
the soil und6r simulated trench diaPQl&l. con~tio;~• Another c.bJective 
ot the second exper...me:it w.a to d.e4-e:=1ne tbs &bi t ot the 11c-1l to 
rete.in the precipitate, and to ret&iA ruptl:re deb I und.ar trenc~ ~on-
di ticns existing after iispose.l. ~cea11ns of 81': cleaning !ci~io:is 
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through laboratory- soil columns w.a ccmpleted during the period but 
evaluation await.a completion ot the ~icsl ~rk • 

. •.···- · 
Uranium ~de experiments (R. K. Jlill1e.rd) ...__ .... 
A laborator,y 1nvestipt1on of the uranium-air reaction at high tempera­
tures showed tbat the reaction rate is a complex function of time end 
temperature. Neither the specimen temperature nor the surface area re­
mained constant with respect to time. !rheretQre, .all results were neces­
sarily correlated with parameters ot turn&:e tempera-tu.., end o:1.g1Dal. 
aurtace area. A1r now rate also was found to &tt4'ct the reaction rate 
slightly. · 

~ ·amount ot ur&Dium reacted wu measured as a function ot tim,; tor four 
different specimen sizes at a constant tum&ce t~rature ot 805° C. ~e 
weight oX1d1zed increased parabolical.ly tor 10-20 :m1nutes, then became 
generally linec.r until the specimen vu entirely consumed. A :few spurious 
result• could not be titted to tbe curves, but most ·of the results verE: re-
produceable to with1D :t 10~. · -
The average rate tor the first ten J:l!nutes of the re~.ct1on w.s measured 
at furnace tempera~ures up to 1450° C. An Arrhenius plot. ot· this rate 
veraua 1/T on semi-logarithmic paper shoved two straight lines intersect­
ing at a turnace temperature OZ 620° c. Th~ apparent at.-t1vat1on enera 
below 620° C vu 12.5 JC c&.1./lllOl, vhile above 620° :C it 'W.S 7.2 K ca1/ml. 
Data are being gathered ~or &11 m1 :tu l)lota using different specim6n r.µes. 

The braak 1n the curve ot rate ve..,us l,f': 1a believed to be caueed b7 a 
challge 1n the physical properties ct the rel!l.ction ·product. Belov 620° C 
the oXide exirts as a f'l...ne :po-.rier w.1~ de-ea uot adhere to the m&te.1 ~ur­
face. Air d1ff\iaea readUy thro~ the thin oxide film. Above 620° C 
the OX1de ex1&ta as a bard p:a.::.ul&r sea.le v.i1ch e.4herea tez.e.~1ouely to 
the metal. Air d.1tt'J&1on through vll:!.s ac&l.6 1s probably tile lim1t1ng 
rate mecban1.em. Since the oxyp::i/'.1r8.Uium ratio is the as.me fer both 
types ot oxide, the clitterence i:l physical. characteristics must be ca~ed 
by sintering at the higher temperatg-ea. 

The metal t~rature vu meuu.--ed by inc.erting a ;thermoco~le 1n a bole 
dr1lled. into the specimen. The speciJr.en ten:perature rose abeve t!le tu..-.::i&.ce 
temperature tor all N&ction.1 testea. at tun:ace t•rature trcm 300-6050 C. 
The maimer 1n wich tbe tpeci:r.er. te~rature behaved depended. en the turnace 
temperature, !io-.ntver. !elow 4oc° C 2.~ rezz.!:ied. co~...&Jlt at &. •15.lue slightly 
higher than the tumace te:;pen.t~. ; '. 

i i 
Witlwl the furnace te:z:;perature ra.nge ot 4oc - 62o°J c, the metal t~:;,•=-­
ture tlu~t~~•d. 1z.. !. cyclic mszmer. . ~empe:-ature eoce\zreiona as higt. e.e; 
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500° C abcve the turn&~e temperatura were recorded.: These tem;pere.ture 
peaks lasted 3 to 5 m.1nutett and were repea.ted in a irregular manner 
eveey 10 to 20 minute.!. 'l'b.ie the:mal cycllng ws al:wa.ys preceded by a 
period or relativel! constant specimen temperature termed M "~du..~ion 
period. " Above 620 C the specimen temperat'U!"e ros.e rapidly' to the melt­
ing point or uranium, tben clecreasM r~ during the re:nainc!er ot the 
reaction period. · 

The "induction poriod" wu touncl to clecreue exponentially v1 th furnace 
temperature vi thin the range ot J+oo - 620° C acr.ording to the equatiou: 

• i.aooe· o.oo824T 
'tj,.p. 

were t 1 T!I is the ~1cm period 1n m.1.nutes and !r 1a · the furn&c6 t~ture 
1n oe. .,. . . . 

The time required for complete ox1cle.-t1on ot the specimen vu meal'UNd tor 
three ditterent cyl.indrical specimen aizes at a furnace temperature of 805° c. 
The relationship between the or1g1Dal. weight/area ratio aa.d the ti.JM requtr"d 
tor complete ox1datiori 1:• expressed by the equation: 

w 
tc • 69~ ·45 

where tc • time required f!Jr con;,lete oxidation ot the r.pecimen ·(minutes). 

W
0 

• or1g1nal wight (grams). 

A • original surface area (s2). 
0 . . 

Extrapolation ot the data to a w1pt/o.rea ra~:.c.. ccrre8l)()Jld1ng to the size 
ot a normal .Jfanford reactor al\Jg gives a value of about l.7 heu.-s required 
tor co!l;)lete oxidation at 805° C tur:ia~e tem_pe~t~. 

III. LABOBATORY EVAWATION OP YAS'l'38 (11. L. :Brandt) • 

A significant quantity ot pl\rlio::.im 11!1 d1!1charge~ ~ the ground in CAW va~e. 
The average Pu s;,onc.entrat1on 1:l this vute te:o seven months 1n 1958 vas 0.008 
g/1 or 4.9 x 10~/1. ~ tb&t pert"4 406,000 lite:-s ot waste \r"el'e diE­
charged to the ground, cont.aici:lg &bout 3.2 kg ot plutonium. 

i . 
Iaboratory seil column expe~ts and. •~·,ri·Jm jt"~ts she~ tha.t ec11 up­
take frcm this solution 1a lov. Grol:Zld--w.ter tteuitf*g tor P.~ a.of; this 
crib must awi t the com;letio~ ct a wll drilled. 'tOj tbe water te.ble. 'l!he 
wa.ete contain8, among other cOD;)O.ient!, l !! Al"++ di ~. 5 !l ?f.E++. ·::1g1 

· I t1'I::r.ASe:F!ED. 
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concentrat1ona ot euch polyval.ent ions conq,ete stro~ tor the available 
cation excharige capacity ot the sou. · 

Same evidence exists to inaica~e tha~ tbfri 2 M BNO~ in CAW betore neutraliza­
tion induces the formation ot anion complex.- Th11 ~dt!a was given credibility 
when amberlite IRA 4oo, an anion excbange resin, 1n :a laboratory equilibrium 
experiment removed about 25~ of the alpba em1 tters :from CAW soli..-tion. 

Radiochemical anal.ysea c't the aolutio~ shoved that 2~ ot the t-o~ alpba ... 
emitting 1aaotopea was Pii239 and that the reminder '\"8.S probably Af424l~· 

Pm-ex~ees condensate .... .An unusually lov soil upt;ake ot sr90 ·rrom the 
l.illles ~neutralized Purex pro~ee~ condensate led to a at~ of this syaUll.1. 
Resulte alJowed . that tho large calcium ion concentration wu re~uible. J)e •. 

ta1l& are given in tm Chemical Zttl.uente hc?molosi report m, ... 57002-BD, tor 
April ... June, 1958. · ~• aou·uptate ot s~ dil%'1ng ;the _col.um operation was 
greater tor the unneutralized condensate tmm tor the same stream att&r 1 t 
w.s neutralizd with l.1mestcne. llllder l'~tch condi t1012s, bo-"9'Tff, .. tldi 2011 
removal ot S~ w.a much better from the n~utnllzecl stream~ •• indicatod · 
by tbe distribution coefficients. ~ neut?'C\liH\1 itream had a Ka of 8.3. 
A oubsequent equilibrium experi.Jllmt wu made 1n 'W,j_ch the sou vu~&­
leached with acid. In the latter cue tbe calcium lin4 otbor ac1d-solu'blo 
components, \o1lich apparently were 1n~rlertng v1th tbe sr90 UV-..&ke, were re­
moved. As a consequence the strontium uptake more than doubled tor the un­
neutralized stream. 'l'hua tbe batch results became consistent w1tb the colU?m'l 
pe~formance. 

TABIE· IV. DISTRIBt"?!Oll COEh'ICIEN'?S PQR timmt."l!BALIZFD PJREX 
COND!:IS/a! W!TZ I.EAC.m\ AN.') . ~...EAC!E!) SO:L 

0.1 N BN0
3 

(quantity of a.e14 uaed. w.s .equivalent 
.... to carbonate 11:. eoil) 6. 5 

O.l !'! BN0
3 

(tv1ce the quant!:t:, of aeii ab~ve) 6.4 

No lee.ch1ng treatment 3.0 

U-Plant condensate.- - The u-r..ant co:ide!lSe.t~ is a.c!d Vith-- nitric acid. :ts 
pl! is less than one. As prev1o-.ialy reported., t!if: sqU uptake 1n t he WR l, 2, 
and 3 cribs from the limestcme-:iel:trallzed co~:isa: 11e prac't!~all.y negl!g!­
ble due to the large concentration of cale!t:m 1cr.. ~,st! are nc.r being run 
to C,e+-~mne (1) the feu1b1l1't:, of 41,pc-sel. cf tl:.e u;ne-.itral1%~i -:cndensate 

letter 11' 1:lcre&sed by the eU...i't-io~ :,f_ ,c~,:. tJ-ao t• 
j • t.'r.?WS!F:!'.: 
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Disposal of c!econtam1ne.t1ng agen1l:_ - - Laboratory soil coluzm and 
equilibrium tests have provided diepoaal data :tor Tur~o-4501, a de­
tergent for equipment deoontam1Dat1on. 1'h1a reagent is ·being teated 
tor possible plant use. 

A 5~ water solution of the detergent 1n soil previousfy unused tcr waste 
d1spo88.l has th& following capacity tor atron~1'2Dl and. cesium. 

Concentration · 
ot :lnnuent 

Uptake capacity 1n 
Radionuclide · soil, column vol'21118s 

·S~37 
Ca 

8 X 10•4 
l.5 X 'JJ)O 

A comparison ot the quantitative soil uptake o:t 'plutoJUum may be gained 
from the equilibrium data given 1n hble v. llote that tor dispoaal pur­
posea the MPC must be considered. 

TABIE V. DIS'm!Btm:OX COEFFICIENTS FOR RADIOfflJCLIDES IN 'l'URC0-4501 
I 

Radionuclide ~ MPC { P-:C/cc) 

08137 
Pu239 
Sr~ 

2 X 10•3 
3 X 10-6 
8 X 10-7 

., *Kd 1a the ratio ot the unit concentration ot :the rad.1onucl1d.e ill 
the so11 to the unit concentration ill the solution at equilibrium. 

'IV. GROUND-WA!rER tmmOLOOY (w. H. :B1erechecit) 

Field. teats 

liydraulic ~ield tests were cou:pleted on tour well.a. The results ot the 
~es o~ 4raw.oWZ1•:nJc0ve17 date. are SUl:l!D..."'"iZ~ ill the fellowing table: 

Well No. 

699-42-12 

699-26-15 
699-~5-9 
699-17-5 

TABIE r.. m-.stmrS OF P'»!IlG TESTS 

Aquif'er te!ted 

Glac1ofiuv1at11.e plus 
Ringold sed1mnta 

(same aa abo\-e) 
Ringold 
Bingcld 

~3S1b1l1.ty 
gpajft i 

64,,ooo 
65,000 
54,:x>o ' 
· 8,500 

! 

5,000 
l,450 

420 
19() 

';['ante.t·1ve eVIJ.uaticn c.t &11 hydn.\111, 4atc. obt& e4. to d.Ate 1ndioe.~• tbat 

I 
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tne average fie:ld coe!'t1c1ent of pe~ab~ty of the Ringold forma-
tion ranges in tbe order ot 100-600 gpd/tt • For an aquUer composed 
of both Ringold. aud gle.eioflUV'iatile s~te the :ave:-age permeability 
ranges trom 1,000 - 5,000 gpd/ft2, md fer gla::iofluviatile depc-~1ts if 
ranges trom 12,000 - 66,000 gpd/tt.2. :n other vor~, the gl&cic!"l uviatile 
deposits -appeat- to be roughly 100 times more permeable than the Ringold 
sediments. · 

A step-draw.own test vas performed on well 69.9-26-15. Such a teet permits 
evaluation ·of the per:rcr:aance o't the well 1te6lt through dete:in1na.t1on cf 
the bead loss of the veil resulting trom turbulent :nov in the zone outside 
the well end through the well perforations. The fraction of the tctal cL---av­
dO'wn obaerve.1 in a pumping well attributable to t~bulent new 1:! called 
"well loss. " !f:his well had been per:tcrated vi th 2 ; holes per ro'lm·i and 
l round per toot tor the tell 45 ft ot the etteet1ve aqu1ter. Thf. well­
loes constant determined tor these conditions was calculated to be 9.0x.10-5. 
An edditional 96 per:torations were then Jetted by the shapoo.-chuge tE::ch­
n1que and another step-drawow

5
teat completed. The vell-lcse constant w.s 

then calcule.ted to be 1.2 x 10-, a 7-l/2-told reduction. 

The shaped-".barse perforating techn1(1Vb vas e.l.so ap1>l1ed. to well 699-9-E2. 
Unf'ortunately, the thin-valled Kai-well casing did 1not stand up to the bl&.s't 
and it parted somewhere just belov the water table. !t 1s recommended that 
1n the tuture Kai-well casing not be aubJeeted to jet perforating. 

I.e.borator:y tests 

The centri..--USe tee!mique tor detem1n1ng the spee~c retention capacities 
o-r :e:antord se~ts "AS t-.:rthe:- ter...ed az?.d. ~uated. Samplee ct Tou:het 
sedim&nts ,.--ere satu..-a.ted with sol~icnt! of di!!'t-!.lle! water, "il°'ith an mcon~en.­
trated synthetic waste (DC), and vi.th a S)'DthE.ti~ vaste concentrs.ted to h&li'­
volume (2X). The Nm.Plea were subJeeted. to a :toree of 1,000 grav!:t1e~ t~r 
one hour, and the toll.ov1ng percentages by ve1ght vere retain&i by the sed.i-
men:te: · · 

Water: 15~ 
lX : 17'/a 
2X: 1~ 

' 

The data collected t:. date appear to indicate ~hat i the centrif"Jge drainage 
equation is not completely ade~uate for dete'T"ffl;1n1ng the equivalent til::le of 
grav1 ty drainaee• · 
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v. 'WELL DR~G SU),MARY (D. J. l3rown) 

ArtesiBl'l -Well &s Pu:ii.t Co:npany 

Well Ft. drilled. Finished Tctal rt. To -w.ter'l To basalt? 

299-E26-4 0 7/1/58 283 Yes No 
299-E25-10 68 8/3(58 293 " " 
299-E36-3 274 7/1 /59 274 " " 
299-E26-2 267 7/17/58 267 " " 
699-33-56 -~gs 7/28/58 44o " n 

1557 
,: : . 

The Artesian Well & Pump Compmy baa complet&d eight of the nin6 ~::.ls on .Ei: 
the Jill (45-1)-1255 drilling contract. _ Approximately 200 feet remain" to _··_ ~~~<-· 
be drilled in the final. well, 299-El3-20C. Drilling d.itt1cult1es b&.ve necess1- \ · 
ta.ted relocating this well twice, hence, the d.es1ga.e.t1on 299-El?-20C. There __ _. -· 
still remains a step-dravdown teast and a pumping test to be pertc.;.rmed 1n wells ' _ 
699-33-56 and 699-31.53. Rowever, there 1s a question abO\\t the use~E:as o! '--
the data that vould be obtained tor wll 699-3.1-53 inasmuc?l as the driller re-
ported that Vhile attuqrting to pull ba.ck the 12-ineh casing in this well to , . . 
expose the well ecreen, the l.2•1:lch casing pe.rtt!i, leaving a signi~icant por- :· 
tion ot the screen un~sed. The contract completion date expired. on J'uly 15, ~ 

-1958. · ' 

The :Bach Drilllng Company is ~lli:lg twc ~l:.s on tbe A? (45-1)-1282 dr'.lllng 
cont~t · issued by t!:le ~an ford Iaboratc-:-1ee ()pera~ion. This contract .calls __ _ 

;.._~ for the co~str.!~ioc. ot elevec. vell!, wit!l a to~ foot&g6 ot "°p.;-~~+-'lly 
3,8oo feet. With o~e ex~~7-=:!.c:, t~!ff ·.r111:.~ ~~!:.. be e:11:.f::l t,;, the boaa.l.t 
bedrock and will be main~=~ ~ h:~'"t-l:-g:!. :C..::. ";:i<:!": ·wells an~ ae grcmi.d-·w:ter 
mcnitoring -wells. !l.'he seh~duled co=.plet1on date '!or thie eont::-ae-: 1! December 31, 
1958. . 

The Midland Drilling Compa.:iy 0! Wa.lla Walla, Washington, llaS low bidder 'fer 
the drilling cc,ntract issued b1 the Chemiea.l. Procesai:lg Department on Augur.t 4, 
1958. This contmct, AT (1r5-l}-l4o6, !.s for eight wells. Tbese·~lle a.re to 
be drilled 1n the vicinity ot t?lf: 234-5 area for th• purpose of mcn1to:1.ng the 
radioactive wasties going to t!ie 216-Z-9 e.nd Z-12 cribs. On Septe=l>E<r 29, 19~8, 
the contract we modified to 1:l::l~ ~e othe::- well -tn be ch-ill.ed. in the 24J.-SX 
tank farm area. This well, 299-W23-72, is sc!ledul~d to be drilled lOO feet ds;ep . 

The Mid.lend. Drilling Compa:i:, 1~ usins e ne-w a...-11:.1.ng tea:bnique- fe;r l£8ki.l:lg hcle. 
The tecbnique employe a drive: 'carrel mounted on -;he ; drilling eter.i ic.e'";f:af. ct 
the regular hard reek bit. 'r!le tecl%.1que cc,ctint:s ~~e t-..ro opere:t;icr.a.~ o-r ~:.l­
ing and bailing !n.tc. o:ic. or ~s~ sig::i!ti:a:i~E: 1s h&t no wter 1:: : !=l,U1?'E.~ 
'for d.il.llr..g, t!le !'~c.~ s>1.~lt! are ;ict 1':-a-:r~ur~d. ~?' c?'UEh~d, m:.d t~.'!I •~:.:>d 
1e &1Jpe.r&r1-t;ly !~~~:( a.x.i cho!.pe% t~ :t~e: :h!!l end ba.!l D!6"thod.. . : 

• 


