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SUBSURFACE GEOLOGY OF TBE HANFORD SEPARATION AREAS 
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i 

BW-61780 

The region in vb1~?l Hanford ' s e~::ic11l procea11in13 plant areaa ( separation areaP) 

att located. 1s the central porticr, or the Han!ord. Work& area on a. pla.teau, !!Mpe,i 

like a gi9.nt bar, of glac1ofluv1at11e lll/lter1al8. The general lccat1on of these 

areas is ehovn in Fig-.u-e 1. The region gtudied rises rroi:1 200 to ~ feet above 

the euncUDding area Md enc-ompassea approximately 4o squs -e m11ee or eo:newh':lt 

less than ~ of the Hanford ?'t-Se~tion (F1g\ll'e 2) • Within the re-r;ton are lo-
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cated the che::dcal separation plants ~d most ot the l:illJor wste di spo!'ia) aite,. 

Subee,uent tc an initial geologi<:al exploration by the Cc rpi:; o! EnsineeT~ the 

region vs.s studied by geolog1ata of thr• U. S. Ceclogical Survey 6lld cf the 

General Electric Co:pe.ny, to d.ete=ine ~b.e te""31~Uity cf the d1apc:,a-9J. of rad.to-

. &ctive wsstes to the ground (1, 2, 3~. Aa dAt-'l accumulate--1 rrom 1:lle i::ontlnue-1 

conBtruct1on of wlls tc. the ~gion tb1s e!.rlier ~rk ws re!'ine:!. t~ ;;ncv tbe 

geology more in detail, The pu~a~ of th11t repcrt ie to eumm':1.rJ te thl~ d~­

~iled. in!onmtion on the Bubsu.rface g~olcgy of a part or the Ranfol"d WoTI-~ . 

This is d.>ue pritlllr11y by the use of gE;O l ~gte c-r0 t ~ s~:t1, ns . The correlative 
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Five geologic unite are knew beneath the region in vh1~~ H'l.~ford's ch~~i~ol . 

Proce!l!ing pl81ltl!I are loc.ated. In aacec.d.ing order ther.e 1n'!llld.e th'!! Cr:lu::i'o1a 

River ba.;e.lte e.nc1 the inter'beds of the !lleneburg formatiDi. in the 'lf~r part 

of the basalt 1er1es, the Ringold ronna.ticn, Palou&e 10il, and a thi~~ depc31t 

of 1luv1atlle and glac1ofluv1at1le eediJ!lent,. 

The C,)l\Jlf.b1~ Ri Vt-!" baauts forrr. the 'oedrcck ber.eath tt.e 1-,~rat1cn r.r~ao. . Over­

lj1.ng the basalts and largel;( conformable Vi.th thein are S-:!'teral hun~ed fet:'t. ot 

l.acu!ltrine anii !l•Jviat1.le t-ed.1:r.ent;; l<nc-va as the Ring~ld foI"Cl8t1or... T'nte -:: 1 ! ~h-?­

lo(I1C :r:ones of the Ringold t'or:::e.•.::m e.re chara.-~•.'!!r1.r.ed '::.-; th'!!ir deai~e.t1on of: 

!.ove"!' .''blue cla:," :r:onfl, llllddl~ ·conglomerate tune, ani i:pper £!lt :r:,:,n';!. Capp1~g 

cost of 1.hc Rini!:-: ld fcrr.a.t1?n is a thick l.a.:,er of c.e.l-:b::; c11rbot111te ~r ~ali~ be, 

representing a:1 old land surface. U:iccnfon:iably cverl:,ing t.he Ring:ld fcnr.ation 

1~ th~ veste:-n p,1rt of the ar~~a ta a.n eclian depc~it c~r,P.lat~d to the Palous~ 

\ 

1"r-.e bo.e'l.lts, '.;. 1.-:r\-.aeslt t\~dh'ii::1tl, and t~e. Iline,-J )U .!'t!':"',':d:.l:;:1 ar'!' 1:'.t,!>'lllrilbly thl'J~IY'• 

1 
?::.ot. grr.ntly tt:<:V,r.t~n.lly dr:f<.,!"!:-::1 . 
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il:iperrt.ous, they f'om the lover boundary o:~ thl!' unconfined ground water. Fig-~-cc 

3 through 7 are seulog1c &ectiona shoving ·the po~it1oa or the bedrock beneath 

the s~paration c..-eBG BZ1d it.9 relation to the overlyi.Dg unccnsolldated deposits. 

The name Columbia River baaalt{s) is 11Sur.:l.y applied to the vast series o: lava 

:flova that cover a great pert ot southern Waabingtoa, eaatan Oregon, and parts 

of Idaho, Meva<U, and C&llf'on11a. J:Dcal..l.y some of the flOW'II are lnclud.t-d. \: .:.to.- J/i 
1ti the Yakima basalts and_ the Wenas basalts, these P.p~aenting d1.stinct -parts 

o! the Columbia River baealt r;er1ea in the Yakima area~ These lavas ca.ine to the 

ground surface through any fiaaures 1n the earth's crust . They were accocpanied 

by the disch&rg-e of little or no fiagment&l material as they veiled up to f'loo-1 

the lower ground. vith eucceesive horiz.ont-.al sheets . A ch&raeteri• t1c of the&~ 

lavaa is their colUIIID.8.r partings, or vertical Joints formed during cool1ng. 

Recent exploratory drilling at .a site several miles from Hanfcrd indicates th/it 

the basalt is more than 10,000 feet thick. 

There are 4o wlla drilled to bedrock in the expw16e ,tudied {Figure 2). Onl:, 

t"WO of' these cocpletely penet~ted t.he uppenno:Jt flc,-., , vhl-:.h 16 :1.1,.-:.:ix!:::nt.cl:1 

70 fi;et thick. Tr.is upper !low is gray-black in culo: and. ~eo.erall:, h.a::-d !md 

dense. w-,u cutt1n0s fror:i th~ sur fa~e c,f thlc. flc li, however, shc-"i' ma!·li..:.i d.it~er-­

enc~s. In acme ..ells , the upper three c,r 1'~ur r ~et 01· the fl c,v V'!-re brok:m and 

Jointed and tile crscka flllc.! -.r1. t h sar.:l nnd. gravel. In ot her ve lli t he first 

few f ~et -, f basalt verP. ~ 1:'.l;hereii t c a h l~.!h clu.y. 50me of t he ,rell c~t i nge 
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i ; i 
a concentration er e;e.s bubbles. Cuttinp fro111 ot1\er veU11 wre compact and har1, 

I ! 
&a=Ples obtain~d from deptbs more than 10 feet beneath the surface ot th~ tQp-

most flov. vere atrik!ng.l:r llimlar 10 color, textur~, and compqs1t1vn in mozt 

. c~.:,c;;.. Tl,c i.urface of the baeal.t appearo to b&ve imc!'!rgone very little ercsion 

except in the northeastern aect1011 of the tract. Figure 8 ts 'a map of the sepa­

ration areas sh~Vinc the contcurs on the eurfe.ee of the baslllt bedrock. 

• - Lerbe1ded vi.th the upper ba.~!t.l~ flovs are several beds or gravel, cand, and. 

:le.y inten:uxed vith soz:ic volcanic a~h. These 1nterbeds arc believed to ie 

pa.rt of the Ellensburg rorma.tion, hovev~r, pcsitive correlation t0 the t~ 

Ellensburg bed.s r.11s not yet been achiev~d. The rel.Ative position cf thee~ bcis 

is shown in Fie;u..-e 7. The Ellena?-burg forme.tion and. t.he upper portion of th~ 

Colu::i.bia River basa~t are believed to be of Pliocene age (6, 7). 

~ingold Fo:nnation 

Ove=lyi:,c the basalt bed..'°Ock is tl lacur;tr.ine az.i ftuviat1le deposit k:icw ae the 

R:..n:oh\ fc..I'!llfltion. Thia forr.ai.icr. 1s r.o::.pose:i of silt, Glllld .. gro.·,el a.~d. chy ,,,1.t, 

soce bed::- or pyrccla!ltk 1!16terial5. Thea~ &?P.diment~ vere de""•'lit"'1 in s ehAl.l.~,,., 

lake funned 1n Flei:1•~cc.ene ti~ (8) 1"1,cn the Cul.umbtr~ RLvcr \18<:! 1tr,pounlkd b:, thr­

uplif~ vr the lloroA Ht!o.ven Rl.lle.. 'rl,e r.'A~:?ri~ls, vhich v ,~ rr: c1 tgir,01ly 11.3 .i:iu~h 
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.. 
A relatively thick a ccumulation of cal1che or calcium ca.rbcr.a.te 

I 
the upper eros!onal eurf'ace or the Ringold forrntion over l'l:uch of the rog1on , 

. J 

Thia cal1che horizon ie used as one ot the criteria to distinguish the Ringold 

fon:lD.tion from the overlying sediments. In g-cneral the materials comprising 

the Ringold f'on:atton are quite similar to those found in the later deposits 

above 1t, Where the caliche vaa eroded away, dif!'erentiation bet-ween the 

Ri~gt.·ld sedicents and the fluviatile dcpoeits is in places dlffic•.tlt. 

The Ringold for-...ation 1a comconly separated into three lli.hologic zone~ . Tr.e 

lower part of the Ringold formation characteristically contains sign1f1ca.~t 

qU3n1:ities or a blue-gre~ri c~)'CY eilt and is knovn locally aa the "blue•clay" 

zone. Beneath the separation areas, hovever, }his zone 19 lllrgely eanda, gravels 

and cobbles, vi.th eubordioote clay beda. The middle portion of the Ri:1gold 

formation cocsists or locally consolidated and se:::.1-conaolidated silts, s'llldJ 

and gra,•els, a.:1d is referred to as the "congloir.erate" tone. Ho"'"ver, beneath 

the separation areas lllOBt of the materials in this %OM are un~on'sol1dRtc,l. 

The upper silt ~one of the Ringold fonno.tion cori;i~ts l~I5ely cf fine i.:ute rials 

aimilar to those of the "blue clay" z?ne . Th.ese r..ateri~ls lie Qt0ve the vater 

table and havi~ thus undereone exte:isive os.l,\at1e>r. and hc:ic ,.i i ..i not poc: sc•i: o the 

blue-green ~olor of the l ,;iwE:.r zone . The upper pc.rti c- n o f ti,!! Rinpold f ,:, n :.i.tion 

crops c-ut in •~he bluffs : a lo.13 the eudt•:rn slo\e of t he Colwd, iu. Rl\:i:- r I :--:.r.i nee.r 
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AJJ ~ in-- ~ 9 .~ii mah. ~~ R1D~l4 ~~t• occur beneath t~ 
• , ' ' , , , ,, -! • ' , • , • , : 

east-central port.lcm ot tbe territory. These knol.ll are capped by ealicbe 

_ or cmntoc\ gravel or both, and appear to bave resulted from the cUtterent1al 

eroaion of tba R1Dgol4 tomat1011. in that l.ocolit:,. Figure 9 also ahova tha 

poa1tioD of several eroa1onal cbannele which have been 1nc1eed by an earlier 

Columbia JU ver. 

PwsloUM SoU 

Locally overlying the JUzigolcl formation. in the veetern part ot the ·separatic.u 
, , ' 

areu is a bed of fine sand e.ad silt ae much ae 60 feet thick. 'l'hie bed ie _ 

belirtea to be of eolian or1gil:l and 1e loeall:, cal.led '1'alouse aoU" because 

ot ita aimilarity 1n grain-eb.e mid. heavy minorol compoa1t1ozi to the eollM 

Pal.ouae eoll of eastern Waahington aiid veatern Idaho. 'lbe tact that thia bed 

directly overllea the Ringold formation auggeeta tbat the material.a in the bed 

and alao tba materials 1n the Pal.ouae soil of eutern Washiqtou might be at 

lea.et in pe.rt derived -trom the Ringold fonation, 11114 this waa tentatively 

demonat::-ated by mean.a ot heavy ll!J.nerol correl&t1011e {10). 

Glac1of'l.UT1atile Sedilnenta 

01.acio!lU\riatile eeilmeut&, deposited 1n recent timea by a Columbia River 

avollen by &].&cial 111elt-vater, overlie the Ringold fonation and Palowte 1011 . 

In the aeparat1on areas tbeee eed.imenta ranEtf) from 100 to 300 f'eet thick. The 

mter1a:_. are heterogeneoua, rt\llging in eir.e tram very ~ ne c:~ to very large 

boulder• (aee Table I) , !llth~ugt l llt\d,, , er vel.l-aorted materiale have ·oeen 
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TABm I '. I I . '· I 
I 

CRAIM-SIZZ DEFmil'IONS or SEI>:.MENTARY MATERIALS AI!, USED 
Di THIS REPORT AND DI C<MION USAGE IM HANP'ORD GE0IOOIC RESEAIICH 

{sieve au.el 
Description mm 

Very fine clay 0,00024 to 0.000~9 0 • 0000096 to 
Fine clay ,00049 to .00098 .000019 to 
Medi'Ulr, clay .00098 to .0019': .ooc 03E tc 
Coarse clay .00195 to .0039 .000077 to 

•;ery ri ne silt_ . • 0039 to .0078 .00015 to 
Fine silt .0078 to .('156 .OOQj.l ti-
Medi:JIII silt ,0156 to .0313 .00062 tc 
CoarH Silt .0313 to ,0625 .0013 to 

V~ry f1ne &and .C-625 to .125 ,0025 to 
Fine sand ,125 to .25 .0049 tc 
Medium eaod .25 to .50 .0098 to 
Coarse sand .5 to 1 .0197 to 
Very eoar~e sand l to 2 .0394 to 

V~ry fine gravel 2 to 4 ,079 to 
Fine gravel 4 to 8 .157 to 
Mediusn gravel 8 to 1.6 ,315. to 
Coarse gravel 16 to 32 .6~0 to 
Very coaT~~ gravel 32 to 64 l-~~ t<., 

Sm&l.l eobtles 64 to 128 2.52 to 
large cc-~bles 128 ,to 256 5 .04 ,o 

i 

SD:al.l boulders 256 to 512 10.08 tc, 
Mediut'I toouiders 512 to 1024 20 . 16 to 
larB'! "t-c-u.l.ier& 1024 ta 2('!,8 lio. , l to 
Very ! arge bc:tuldere 2048 tc 4096 8o .l):, t c 

(4). 

in 

0.000019 
.000038 
,000077 
.00015 

.00031 
,00062 
.0013 
.0025 

.0049 

.0098 

. Ol'.n 
.,0394 
.079 

.157 

.315 

.630 
l.26 
2 . 52 

5.04 
10.08 

20 . 16 
i.o .•u 
ec .G~. 
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! 
note4. The coarse material• are 1110re &bun4-ot 1n the Dorthern and euteni 

I l . 1 : I 
pa.rt ot t~e area o.nd gTa4o ·to finer ~ter1al.s 1n the veot and. south. A cert61n 

l 

unitonii, tine phaae ot these !luviatile aedimeota ia identified aa part ot the 

Touchet 1'0:nze.tion ot southeastern Washington. Theae materlala 1n the Han!'or,1 . 
Worka area were deposited lllll1Aly 1n the d1etr1ct eoutb. ot the region iudiceted 

1n Figure 2, but 1a.ter1'1nger vitb the coarae mnterillle beneath this reg1011. 

Some ot the glaciorl.uviatile materis1e have bee11 allghtly revorlte.i by the Wind 

. and a th111 ve11eer er vindblow eand and silt mantles the eoutheru par.. ot the 

tract. 

Tectonic deformation hae been aigxiificant in to:till.ing the geologic and tcpog?'1'.phic 

• c,·: 

\ :;:·~ 
~ • , I 

,. ; , 

•· .,;:· 
feature ct the Pasco Bo.sin . Iargely eubaequent to the acc~ticn ot th'! Co- . f:. 

lumbia River basalts, lateral stresses produced a series of essentially eaat­

west. trending e.nticllll.al rid6e11 and :,ynclina.l troughs ia the region 1U). Tbe 

separation areas are locat.e:l nui1.way betV'!en t•.IO c,! these etructure,1, the unrt.anum 

Ridge-Gable Mountain anticline on the north and tb.c Cold Creek ayucline to the 

aou~h (12, 13). 'l'he basalt bene'\t!l the site M! a one, to tw-d.egree- dip in a 

southerly d.1:.:ection. This dip ie sres.tly exaggerated ir, the cros:J aect1cn of 

Figures 3 throU8h, 7 beca.u,o:; u~ i'.he ditterences in the vertical and horizontal 

seal.fie. 

'l'he Ringold formation has been deto~d at least 1n part vith -the baaalt (14). 

The lover clay portic-n ahovn in FiguNI:! 3 through 7 appearo to be quite contomo.ble 

vith the aurface ot the ba.nlt. The mild.le and ur~'I\" pcrtiont or the Ringold 
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' 1·c:-nmt~on are deformed V1tb the b~salt 'but to a leaser extent. The Palouoe 

..... ,.,.·,:· 

aoil and glac1otluvte.tile ae41mente uncontonllably overlie the B1ngold tonnation. 

The:,e d&l)Oa1ta JD8.Y b&ve al.ao und&rgoue acme alight defo:nmt1on aince they were 

laid down. 
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