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CBEMICAL aTttlD'm DCDOIOOY WAS'lB DISPC&L I?M:~018 
. APRIL, MAY, JtJRI, 1959 

DTRODtmIOH 

The Chemical fflluenta hchnology Operation portorma raaearch to investigate the 

chemical. and pbyaical upecta ot enviromnental contam1nat1on resulting from plant 

ettlueuta or from potential proceaa 1nc1clenta. '?hi• report 1• pr1mr1.ly coucerned 

vith plant ua111tance reaearch 1A tbe t1el4 ot vute cllaponl. during the quarter 

April, May, Jua.e, 1959• 

The groua.d-vater moDi toring 4ata utilised 1n tl:11.a npt>rt were obta1ned from wll

water aacple•• TheH aan;,lea are collecte4 rout1Del1 b;y the Rog1onal Monitoring 

Operation and emi.lyzed 'by the Radiolo~cal Cbe:dcal .Analysis Operation. 

I, ~.:ATIOI a, GROtnm-WA3R MOlfI'l'CmIXG !lA1!A (D. J. :Brow) 

Inasmuch u laboratory data 1n41cate that the radio1•otope ma1nly found 
1)6 

in the ground vater 1• Ru , the &Dal.ytical 4etect1ou l1m1 t for groa• beta 

1n ground-w.ter ~le• 1• 1.5 x ur7 ~/cc. l'!gun l 11 a map ot the aepe.

rat1011 area• ahov1Dg· the exte:it c: detectable ~und-vater contam1nat1011 dur

ing the period .April-Jua.e, 1959. In e441t1on, coi:.tai:c.ated groua.d water vaa v 
detected 1n three vella no,; •bow on t~• mp; nlla 699-34-39A, .699-31-30, V 

and 699-24-33. It must be u;>hu1zed tba-; tte l:ouc.~-1es of the contem1nated V 

zone• ebown OD the map (Fi&• : ) are rather itadet"...nite l:ec:auae ot tbe l1m1ted 

number ot 1Z1011itoring vella. 

Water •ample• from moD1tor1.D1 vell• are anal.)"%ed to: specific rad1011otope1 

depen41.l1s on the com;,oa1t1on :J'! w.1te r.,1Ds tc ~te cnb and -:he sro•• beta 

UBCLASSD'IED 
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activity found 1D the veil samples. ID general, when the grc-11 beta act-1v1ty 

in a well exce~da 1.0 x 10-4 fc/cc, the samples are analyz~d tor co60, sr90, 

e.nd ca137. 'l'he routine analytical detection llmit for tb&ae ieoto~• 1n such 

ground-water samples it 4 x w-7, 7 x 10-8, and 5 x 10-7f1c/cc, respectively. 

Pigure l also ahova the gromd."'!water contours u of Jme 1959. The general. 

direction of ground-water movement is normal to the contour lines 1n the 

direction ct the downward slope. Any w.ate, there tore, tbat 1n.tiltrate1 to 

the water table vill take the same general courte as that ot the groUDd water. 

200-East Area 

In tbe 200-East Area there are three 111&J0r crib sites to vhtch lltJ.Uid radio

a.ctive vastea have 'been diacbarpd. (See Pigure l, A, B, an~ C). Tbe earth 

•ter:l~ through vhich these vutea percolate are tor the 1110st part ADda 

and gravele v1th minor amounts ot aUt and clay. The depth to ground water 

ranee• fl'om about 200 teet 1n the northeast ~ of the a.,a to about 350 teet 

in the southwest part. 

(l) 216-BY and 241-B cribs.-· !oth o: these crib ai~e• are inactive. (See A, 

Fig. l). The 241-B crib• vere t&kac. out ot sertice 1n 1953 wen the B

Plant va1 Ebut down aD.d the 216-3'? crib! were taken out of service 1n 

1956 wen rad1oce•1um vu 4e'tected in 'the ground water beneath the • ite. 

The gr.,1a beta concentratio:ia 1D tu ground water have- remained fairly 

constant 11.Dce these cr'1~• vere removed trom service. Several vella 

in the BY-crib a1te ven repe::-!c:-ated to dete:-:nine "1:.eth~r the "later 

samples taken from the veU. weN rep:-e11er.t&ti ve ot the true s=ou:id-wa.ter 

t:NOLASS!F~D 
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concentrations. Aoalyaea received this quarter indicate that the same 

level of coz:rtarn1nat1oa. is prenent as was ol':aerved. prior to the reperfo

n.tiug wr~. The highest eonceutrat1on ot grcas beta. ~tivity reported 

in the veils at this disposal site this quarter vae 7 .2 x 10-3 pc/cc. 

Isotopic analyses shoved •eviin wlla with eo6C concentration.a above the 

1/W MPC value ot 4 x 10-5 ,c/cc,- The ma.x:1mDD observation W.: 2.1 x: ic,-4 

JJJ!/cc 1n well 299-133-3· Ba41oat~.zit1um and radioceaium concent:r~t1on.s 
/ t ' ' ' 
were belov the analytical cmtee"t.1~\ l.1mi to. 

Tbe ucuaual. two-i;rongeii abl.p.a ot tbe contaminated ground-water pattern 

1a prob&bJ.r cauaed by tho fiuc R:lll«'Old sediment• ..mi.ell r1Se above the 

water table Just aouthve1·t ot the crib •1 tea and the coaner glac1ofluv1~

t1le Nl.148 and gra-rela Wich occui• Juat north and east of t he Ringold beds. 

Th• :mon permeable glac1otluv1at1le materiala are tnm•m1 tting the contam1-

~te4 ground "Water at a much faat.r rate. 

One monitoring well south ot this disposal site shows a detectable coucen

t.re.t1on of b.ate. emittera. Tni.a radioactivit1 ia. :probabl.y t he move:nent 

into the veil ot residual co11tam1aation :from the soil immediately surround

ing it. 

(2) 216-A -:ribs. -- There are five 1.mportant cribs a. this area wbich have 

received. va1te• tram the Purex operation (See B, Fig. l). Ot these: 

five, three are at.ill in uae. The maximum gro!a beta. ecn.ceut.ra,;1ou re

ported at thi1 11te was ;.6 x 10·4 fc/cc. Iaotcpic analyses of BamPlei

t!'OIA veUa 1u this area show no cOllcentraticns ot Co6o, · sr90, and ca137 

above 'the analytic&l detection l.1Jl:1ta. 

UNCLASSIFIED 
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!l'he contem1na1:.e4 gromd-vater pattern abo-n 11 ttle change from that ot 

the previous ~er. 'fl1e w.atea continue to move to the wat and thence 

1n a southerly directiuu to the vicinity ot the acutht:rn boundary ot the 

200-lbat Area. Results from all vella further to the south and uat of 

the 200-Eaat Area ahov t~•• beta concentrations below t.he detectable 

l.1mit, except 1n the three well.a previousl1 mentioned. These wall.a, 

699-34-39A, 699-31-30, 1111d 699-2~33, have all show a two~old increaee 

1n gross beta concenthitio111 over the previous quarterly average. (The 

wall.a are not located ou the :nap in Figure l but are approximately three 

mil.ea aoutheaat of the 200-Eaat Area). The aource of th1s coa:tendnation 
' I 

1a not definitely !mown, but 1a probably residual cont.w.~tion remain-

' 
ing 1n the soil after contaminated ground water trom th~ BY crib site 

moved through thia area early in 1956. A:rter the buildrtp o:1" the 200-Ee.at 
I 

ground-water mound in 1956, the movement of these wastes through this region 

stopped. The gross beta concentrations slovly dropped to belo·w th• detect&• 

ble concentrations ot beta em tters in the ground water but the occ\\XTC.a.ces 

a:-e generally sporadic and inconsistent. Detectable concentrations of' beta 

act1V1ty bave been repcrted continuously 1n well 699-34--39A tor over a 

year and 1n wells 699-31 ... 30 and 699-24-33 for the past six months. A 

special sampling :program Will be eetabliah~d to determine what other 

factors may be cawsing this observed. 1ncre!.ae 1n couc~ntra.tion. 

(3) 2l6•BC crib• and trench••· -- No wlll mouitorins the 216-BC cr1b& and 

trenches consistently ebov aoncentra.t1ona ot groa1 ~6t& activ1ty abov~ 

'the detectable l1m1t {1.5 x 10-7 
1
uc/;:c}. (See C, Fig. l). 

t"NC!ASSD'IED 
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200-Weat Area 

The rate and direction ot contaminated ground-water movement beneath the 200-

West Area largely depend on the shape and height of the artificial ground-water 

mound vbich bas been formed on the orig1.nal water table. During the past 12 

yea.rs the ratea and directions bave changed s1gn1f'1cantly several times. Conse

quentl:,, contaminated ground water bas moved through much of' the soil vhich 

intercepts the water table beneath the 200-West Area. At present the apex of' 

·the ground-water JDO".md beneath the 200-Weat Ar.ea ia located to the southwest 

of' the area. The principal directions of ~und-water movement beneath the 

three maJor disposal Bites in tho area are southeast, east and northeast. The 

depth to ground water ranges tro1:i 190 feet to 280 :teet. The ea.-th ma.teric.s 

through vhich the wastes filter to the w.ter table inclu<U! beds that are nu,;b. 

finer tbaD any located beneath the roo-Eaot Area and probably cauae aig:::it:tcant 

"' 
!ateral. aprea41zlg. Thia is •specially true in the aouthern pe.rt ot the &1-ea 

were wastes bave been cie-t;ected above the water· table several. hUDdred feet 

troa tba site where t~~:1' vere aent to the grouncl. Theae fine materials also 

reduce the rate of JIIOveJl!eD.t ot the ground water beneath this area • 

. There are three genen;l areas where ground vater is contaminated to detectabl~ 

concentration•• These areu are shown on the map in Figure l near tha l6ttera 

D, B, and F. Other~ 1•olated areas &lao appear ou the map . These areae 

are contem:in&~ed b7 small c:1.bs 111 the localit7 o't the monitoring well or 

they are pre1umably tbt• .. result ot 1es14ual n41oact1ve m&teri&l w.ahing into 

the wll trom the 1011 ad,jace::.t to it. 

UNCLASSIFI::D 
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(1) T-Plaut cribs and trenches. In the north of· the 200-\leat Area 18 the 

T--Plant and its asaociated cribs and trenches. (See D, Fig. 1). These 

disposal. tac1lit1es are no longer in uae but wstea trom several or tbete 

cribs continue to drain into the ground water accounting tor the continued 

high concentrations ot beta emi ttera found there. The highest concen• 

tration reported this quarter vu 2.7 x io-5 ;uc/cc. Water suq,le1 from 

critical monitoring well.a vere analyzed for sr90 and c,137 but no concen

trations abon the detectable limit were reported. 

(2} 21.6-WR criba. -- An area ot coutu1nete4. ground water extends from the 

2.16 .. 'Wft cribe approx1m&tely three lllilee to tbe east. (See J:, Fig. 1). 

It 1a believed the.t moat of this radioactive material originated from the 

ir .. Plant criba vheu the hydraulic gradient 'WU tCMLrd. the aoutbeut. At e. 

later t11De the gra41ent ot the 200-West grou:u1-•ter mound waa changed 1n 

the T-·Plant region and the mcvament of tile vute11 from th11 site vaa altered 

to the north &lld northeast. Much ot the co:item1 oated ground water which bad 

moved to th.fa southeast V!l8 .mattec:ted 'by the local gradient change and con

tinued to move 1D an euterly direc~io~. 'r"~ il6-WR cribs are nov believed 

to 'be the maJor aour~e ot couT.A:r4 DAt1oz:. 1n thi.1 area. The max:1J:rum concen

tration. detected 1n the g:oi.;:id "'~r ~hi• quarter was 1.1 x 10"'5 fc/cc 1n 

vell 299-\11.9-2 located Jus't eut o~ tho 216-W-l crib. No detectable cun

centrationa ot sr90 or c,1-37 ·n:re ~0W2.e. in. ~l:.e we!ls at t~• site. 

(3) Red.ox cribs. •- There a., •even cribs 1:1 th!.a area \lhich are potential source~ 

of groui:id water contaminat!.cr... (See 1, Fig, l}. The 216-s .. 1 and 2 cribs, 

however, have ·oeen 1nact1 ve •~ce Ju.uary ~~ 1956. ru1 area is underl.Ain 

UNCLASSll'IED 
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by extensive 4epoa1ta ot tine •terial which have caused the ·11Ute• going 

to th••• crib• to spread cona14•~bly. 'rhe amall hook at the welt encl ot 

the coutem1nated gromd-vater pe.ttem 1• probably the reault ot 80Dl9 w.ates 

apree.41ng laterally 1u the •oil.a above the water table 1n tbia direction. 

The general 1110Vement to the 10utheaat 1bova ll ttle change over that ot 

the previous quarter. ~ JDAX1mum coz:.ceutrat1on o'l beta act1T1t;y re-:

ported. vu 6.o z 10-2;w:/cc 1n wll 299-V22-!4, 

Well 299-il22•2 cc,nt1nuaa to ahov t!Attect&ble c011centration, ?f Sr~ 1n 

the gro,md "~ter. Sr~ bu contiDuoualy appeared 1n this veil tor the 

put 26 months, the preeent concezttratiOll averaging l.7 X 10•6 re/cc 

tor the quarter. All other wlla 1n tbia area wre below the detecta

ble l.1mit tor sr90 and ca137. 

II. PI.ANT WAS'l'E DISPOSAL PRAC'.rICE 

Chemical Processing Department (V. A. Bane:,) 

Diaposal to ground. -· Geolog1cal, well-probe, ground-water sampling, and 

wute 41apoll&l. data have been utilized in determining vell-drill.1D.g locations 

t¥t abould yield mex:1mnm 1Dtormat1on 011 the d1atr1but1on and concentration of 

ra41.o1aotopea under selected 200-Area diapasa.J. sites. Optimum veil lo,:ationa 

tor inve1tigating five tacilitiea b&ve been detenwied. 'nle1e twenty-tour 

veils repre1ent about titty percent of the anticipated drilling footage require

ments tor a program mder consideration to investigate the d18't:-1but1ou of radio

active materials 1a. the vad.o•• zone under 200-A.-ea ground disposal facilities. 

' 



UNCLASSIFIED -13- BW-6ll97 Jm 

RW-59916, "Pbaae I Program -· lttect1 or a Proposed Dam at Columbia River 

Mile 348 on Ba41o1aotopea Stored 1n Oromi4" b;y D. W. Pearce, vu 111ued 

May l, 1959. The report outlines a program to at~ the d.ietributiou cd 

coucentrat1one ot rad.ioiaotopea 1n 200-Area soils above tbe ground-water 

table. The prog..,m 1a the result of concern over the etteet a higher and 

!luctuating water table might bave _ou put, present, and~~ 4:1spoa&l.a 

of radioactive liquid 'VU'tea 1n the 200-Areu. 

Recomen4at1oua wre to""1"ded to the Chemical Proce111n& l>e~t tb&t 

the abandoned 216-T-19 crib and t1let1el4 not be uae4 tor d1epoaal of 

wutea from tbe !r-Plut 4e"'-cm1~1nat1on facility. Oncerta1D.t1ea relative 

to the present contemSna-t:1011 status of th1:s facility and 1Da4equate mouitor-

1.ng vell coverage make it 1na4v1aable to reactivate this disposal .site. !rhe 

ettect of comb1n111s 4econt-em1nat1ou wute ¥1th ~
3 

plant coucleDaate Oil the 

c!.pac1 t;y of the miUHCl 216-B-27 azict 28 crib• 1a be1ng inveat1p.te4 u a 

PoHibJ.e alternate aolut1011 to th11 41apos&l problem.. 

BW-60115, "Exploratory F1el4 st~ of a Ground Vasta Diapoa&l J'acili ty., " by 

w. A. Baney and c. E. Li.Dclal"Oth, vu 1a•ue4 May 1,, 1959. 'rbia report pre

sents studies ot waste 411pen&l and n41ciaotope d1atr1but1ou in &o1la 

be:ieath the abandoned Recox 216-S-l a::id 2 crib•• ~ bases tor these 

etudiea were radioanalytical results &nd aedimant cbaracter:Lat1ce of soil 

sa:uplea obtained from well.a dri.:.led it. the vicinity of the crib a1 te a..-f'ter 

abandomaent 1n 1956. Goo4 co:-rela~ion ex11ta between geological tormation 

character1at1ca and direct1011a ot vute mevemeut. Furthermore, tlla preferent1u 
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· uptake ot c.137, relative to sz-90, vu evidenced. by the ab•enco ot ca137 in 

au;,J.e• fl'0lll ~ but two 11e&rby- vella, and there only 1n lov concentrat1ou. 

Irn41at1on Proce•a;y Department ·(w. 1. !Coop) 

Decont.am1nation ot reactor coolant. -- The engineering study to determ1.ne 

:t"eu1b1llty ot a Chemical lleaearch Operation proposal tor decontam1n•t1Dg 

spent coolant vu continued. The proposal 1nwlvea paa•age ot ettluent 

t~.:.rougb bed.a ot alum.num tum1np prior to r1 ver releu~. Ex:perimenta to 

date have been limited to •crai> alumin\D which wu obtained from tbe maDu

tacture ot reactor fuel element• • Be8ult1 trom pre•• ure drop teats, con

ducted by Chemical DrNJ.opm.ent Operation• personnel, indicate favorable 

character1et1ca at l.ov ett.luent velocities Reh a• tboae to1,md aero•• re

act~r retention 'bu1D•• Eovever, prohibitive pressure dr::S,• occurred at 

higber veloci t1ea ot the ap1:tud.e ot tboae t:,und acroaa outtall structures. 

Pz-.11=1auy data from &l,ua colum 4SXP9rimm1t1 alao indicate more ettect1ve 

coolant decontem1 nation at lov veloci ti••. S..:rface areaa o~ msterial were 

s::.uured by a gas a4aorpt1on tecm:uq,,ae a..~:- 1&mple• bad been 1lllzleraed 1n B· 

Area retention baain water. Thell 1Dller1!.ou results cout1rmed to aOJl!e extent 

tbe relatiouabip between surface an& and tbe t.bili'ty or cor:-oded aluminum 

to &daorb n41o11otopea !rom the 'Ater. The 1.sllmera1ou experillleutal metbod 

appeara prom.sing tor evaluating otber bed m.teri&l.s. 

Columbia River Bav1pt1or. Channe., .. -- CbO::.c&l Etnuec.ta 'l'ecbnology cooperated 

With the Irradiation Proce••ina !>epartmellt 1n revieV"'...ng tbtt ettecta ot a nav!

p.t1o:i cbamlel on Hanford o»en.'t1ona. O;p1111oua and comment• ot o'ther inter-

.. ... ested c~ent• ot Bantord Iaboratorie• Oplratiozi wre c~•1 tecl &:14 •~t 
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to ln'adiat1ou Proceaaing Department fer 1Dclua1on 1D a 4oc\Dlmt that up-

4ate1 1Dtormt1on 1D tbe 1958 report cm tll11 aubJect. 

!tritium 1Aject1011. -- At the request ot Irradiation Proce1111:lg Department 

e.D4 1n coopere.t1ou Vi.th Ba41at1ou Protection. Opere.tiou, a working l.1Jll1t ot 

20 curie• /a&7 u a merSmmn 1nJect1on rate tor tritium wu derived aud rec0111-

~d. Thi• vaa done 1n order that river pollution aspect• might be in• 

cl.udad &long Vi.th otbar cou1dare.t1oua 1n tha 4avel.o:pment ot a triti,a 

tracer technique tor locat1Dg proce•• tube l.e&ka dur1Dg reactor operat10D. 

!rhia lim1t provi&t• a rate ot tritium 1DJect1011 that 11 lmow. to lave BA 1n-

11pif1cut ettect ou the ~teut1&l. ~temal. expo~ of tha geuenJ. public. 

':he restrictive criteria tor tm working 11m1t is Justified, aia.ce a deliber

ate routille e441t1on of racU.oact1ve material.a to the river, other than reactor 

cool.ant coutamiIJ&tiou, 1a coutn.r., to tbe d1apoa&l philosophy at Hautord. How

ever, tbe Potential roc\uct1on ot oi.ztap time tor locating tube leaka appeared 

to 1111.-rant consideration of 11.m!ted tritium 1Aject1on. 

_Be_act ........... o ... r_c_0 .... ~ ___ 1n_e_m_ie __ c.h -- Tbe dea1p ot the crib& tor waste stream.a from the 

p;-opoaed reactor coDf'inement 1>uild1ugs w.a :'e"V'i.rnd. Relocating the l.00-F 

crib 170 teet south ot the crigi?le.lly ,.iec~i ai te vaa recommended to m:1n1·

m!.ze leaching ot radiouucli&t• t':-om other near~:, disposal. :f'ac1li ties. Molli tor• 

1:3& well locatioue and apecttice.tiona wre wo recomended. 

'l'

--.·:•~--~ F1.11io11 Product Release Experiments (P. . lC. !1ll1ard BD4 A. J. Scott) 
~ J..!r ata,spheree. .. - S1.X &Wti:>:ial exper1meut1 were performed this quarter 

tor a total ot twenty-Dine teats cm the release of :t1aa1on prcducts from 
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low-level 1rrad1a'ted uranium heated 111 cl.ir atmospheres. Thia completed 

'the tint pbaae ot the fission product release st~ and a topical report 

V1.ll be 1aauecl 1u July aa JN-60669. In these experiments the fraction of 

•even na110n product isotopes released f'rom small uranium specimens was 

measured at various conditions and a correlation made as ~ctiona ot tempera

ture, ti.me, azid air tJ.ov rate. Xenon, iodine, and tellurium were round to be 

quite volatile, being released 1n proportion to the extent ot uranium oxidi.zed. 

Strontium, cesium, ruthenium, and. barium were round to be relativel.y non• 

volatile. ~e traction released was independent ot time and extent ot oxi-

- . ✓ / ,,,. 
dation, but somewhat dependent upon temperature ot oxidation. The release 

ot tbe volatile el.ementa during a steady- temperature 1ncreaa~ of 10° C/min. 
) &, ' ! 

compared closely "1tll tbat predicted~:, grapbical integration ot 1aotberml 

data. The reJ.eaae rate dlJl'.1.ng tbermoc:,cllng cond1t1ona showed nuctuatto~ 

curresponclins to the t!iermal peaks. A helium atmosphere gave a lower release 

ot iodine, xenon, tellur!UXll, and ruthenium, and a higber release ot strontium 

tllml Witl:l air \mder othend.ae aimil.ar condition.e. Cesium and bar1\:il rel.ease 

vaa the same aa 1n an air atmosphere. 

Alumin\Dll jackets pre•Hd aromd the urazi.1 \ml specimen caused a rapid and large 

temperature excursion vhen exposed to air at high temperature. In one case 

a cloud ot fine alumiDum OJd.de particles vu emitted vhich passed through 

•everal trapa, .. 

Plazming vu atarted·oa. a teat tacil4ty tor tiaaiou product release experi

ments utilizing ~ 1rra4:lated 1pecill:ena. 

UNCLASSIFIED 
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steam atmogherea. -- Stu41ea of tba release of t1ee1on pr~ucta from lov

level 1rra41ated UJ:&ium beate4 to high temperature, 1D stea atmcspherea 

are progre••ina satisfactorily. The combustion apparatus uaecl 15 a modifi

cation ot equipDen:t api,liecl to ti•aion product release experiment• 1n air. 

steam tlov used to date ia 2300 cc/miD. at one atmoapbere pressure. Helium 
\ ... 

1a ".lNd tor protecting the •pecimen vh:Ue 11'1 tbe combustion train prior to 

"' and folloviDg 1ntrod~ct1on ot steam. 

i 
A seriea ot ex;perilneti~;a Y1th UD.UT&d.iated urem.\Jlll, using l/4" diUlll!ter by 

3/4" long apecimena, "W.H made 111. order to uaun adequacy o'! the cocbust1ou 

equipment and to l)r\~vide oxidation rata in!on:ation tor :repreaentati ve 

temperature•• Linear 'lXidatioa. rate• vere obtained tor these r,m.s. Ten 

experimental ffZll ut111uug lov-level 1rra41ated uranium ox:141ze4 by steam 

have been. completed. Fiasion product releue data obtained. tht'Ough ~o

chemi.cal anal.19ea ot BUJPl.ea coU.c~ !1"011 the c0tlbuat1on apparatus are 

not yet complete. lI.olnrler, data to date indicate that tbe release of !131, 

Tel32, au103, and Xe133 1a greatly suppressed 1n steam as c~"ld to &1r 

atmosphere for .11m1lar ox14&t1oc ~u;,eratl:re• and time. Y.euurementa m.ve 

ahom that the 1/4" x 3/4" apecimena Wied ~ t»ae •twliea of bot~ unirrac11ated 

and 1rr1dated metal ox14:1ze at the same ra'te. !rbia perm1 ta -.ise ot Wl1rracl1ated 

uranium reaulta 1n correlation ot in'ad!ated 1_pecimen &J.ta. 

Ill. :U.JIORA!L'ORY EVAOUATIOB OF \IA..Cl'l!:b (A. 1. P.eisenauer). 

300 Area Wute ancl Red.ox Laboratory Wu!_! 

S.,il coluzm te•t• ve:l'e per:r0:r:zie4 to eart1Dlate the expected l11'e of the 216-SL 

l. ua. 2 cri:ba. The avai'age col~ capac1t:, fer t:.e critical. isotope sr90 
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in f'our 1011 columns using a 9 to l mixture of' 300 Area waste to Reclox l&bo

ratcry w.ate wu 8.1+ colUDm. volumes. By the end of May 1959, 7 .04 x ·106 gal· 

l.oua or 1.37 columD. volumes of waste had been discharged to this crib. At 

the present rate (150,000 gaJ./m) the crib would be expected to last 20 

years. Thia estimate 1a baaed on a fiov rate of only 0.35 9,1/ tt2/h:r, and 

110 attempt was -made to simulate the batch'W1se addition ot 300 Area waste to 

this crib. The aoU uaecl in the teat columns w.a a composite from dr1l.ling 

aam;ples from well 299-"22-19, A conservative attitude toward this apparently 

long crib life should be main:tained becaW1e of the uncertain compoai tion of 

labo"'"4\tory wastes anc':. r:-obable iucreaae in their volume and cQncentration. 

221+-U Plant Condennate 

.Four pairs of soil colUCDS wre wsed to investigate the optimum pR to vhich 
, 

the 224-UPJ.ant acid condensate abould be a,dJwrted With N&OR before ground 

disposal. The pll points .tudied. vere at pH 6,9, ll, and 12. The fol.loving 

rewlta vere obtained usi:,.g vaate q;aplea Bi)iked Vi.th sr90., the critical. radio

i:.ucl1de. 

:. • 5~ ·0reakth.~ugh of sr90 occurred 'bef~::-e 5 colUDm. volumes was reached 

uaing waste• adJustec!. to pa 6 &?id 9. 

2. ?{~ detectabl~ r:1.ae 1n Sr-~ activity OCC\CTld through 120 col umn volumes 

using vute &4Juated to pa ll and l2. 

The aoU used in tbeae colu::ma vu co:;po• ited trom wall 299•\lll+-2, vh1ch is 

11tuated near the 216-'rr crib lite. 
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Purex Ammouia Scrubber and Stack Drain Waste 

Soll colum11 teats in progre11 to cstillllte the life of the replacement tor 1 

the 216-A-4 crib indicate that ovur. 4o column volumes ot waste may be &Mei 
\ 

vi th no ai8Jrl,n.cant increase 1n t~.e critical radionuclide sr90 1n the effluent• 

the vaste uaed u 1.nfiwmt ,,... c~ined. amouia scrubber waste aud stackt drain 

waste, e.t present being sent to t~ 216-A-21 cribs. The 1011 used 1n the 

columna ,,... cODG)Osited from veil 299-B24-l. the present tl.ov rate to the 

crib ia leas tban l column volume per year. 

IV. GROUND-WATER RXDROU>GY (W. R. Bierschenkj 

All qwmtit&tive ground-watttr data collected to c!ate have been evaluated 

and coJUI)iled aud are included in the :tormal report "Aquifer Cbaracter1at1c1 

and Ground-\:ater Movement at Banton\" vh1ch v1ll be issued during the tb!rcl 

quarter as RW-60601. The hydraulic chara:ter1st1c• ot !lmtord aquifers were 

meuured and estimated by a variety ot field :aethods. M-.:t~ cona11tent re

aul.ta abov that tho permeability ot the gl&ciofiurta.tUe sediments ranges from 

about 10,000· to mre tbazl 60,000 gp4/tt2 , and the penaeab1l1ty of the underly

ing Ringold depcaita range• !'rem lesa tb&D. 100 to 60c c,4/ft.2 . 'Baaed oa. these 

penaea~il1ty c!ata, calculat1ou of ~he average ::1:1.te ot gro\:D4-w.ter tlov indi

cate a range trom a fev inches per 4ay to u :tuch u loC ~/aay. 

The ~ulic atudies show tbat vute• r-1ch res.ch ~he water table beneath 

d18l)Oaal eitea will potentially mo-.,e u a general •o~beaatvar1 and eastw.rd 

direction some 20 mile• to the Col-.mb1a R1 ver. Average rate• :,t il'Olmd-vater 

tlov 1mli~te · ·that trave1 al.or.& ~• e1t1J:ate4 meaD .:.ater&l pat~ ot ground-
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vater con:tam1 nation could conceivably be cot1pleted 1n an average time in the 

order of l8o years. Such factors as heterogeneity and anisotropy ot the 

aq\uters, and dispersal ot wastes 1n the ground water, hoWever., assume great 

importance 1n deter.a:1ning the path and ultimately the concentration ot radio

active wastes in the river. The stat1st1cal. distribution ot velocities indicates 

some potential :ror movement at several times the average rate, vhile other coI:1-

ponents, particularly those that undergo adsorption reactions w1 th soil surfaces, 

'IIJAY move at a minute traction of the average rate. 

V. ~LL DitILLIRG SU4MARY (D. J. :Brown) 

A contract tor con1truction ot research and ex,ploratory wells vu awarded to 

the B&cb I>rilling Compaziy ot Coulee City, Wuhington. It ccver• the coustruction 

ot 16 wlla ranging 1n depth f'ro1ll about 75 feet to CM'r 700 feet . The ~otal 

footage to _be drilled 1a approx1mately 3600 teet. The firms which bid on this 

contract are listed belov vi.th their .respective estimates. 

Western Dril.li.r.lg Co., Tacoma Wubing"..cm • • • • • • •93,088 
Midland Drilling Co., Walla Walla, 'Washington • • • 48,265 
Hatch J>ril.11ns Co •. , Bal.t Moon ky, California • • • 52,415 
:Bach Dr1111ng Co., Coulee City, Waah1ngton • • . • 110,945 · 
hir coat eatillate ................ 46,060 

!rhe work 1• scheduled to start d~ing the th1?'d c;,uarter ot 1959 &J?.d 1s to be 

com;pleted v1tb1n 240 calenw dA11 after the notice to pl'Oceed bas been g1ven. 


