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A rcc•,nna.to&anco vf the IHlcpalt\! }lito neat· Bu!ldi!&g 35 in TA-21 wAs m.'lde 
en ,JunuiH'Y 30~ 1967. The di:ot:t"il)ution of moloture of the cufe in suveral test 
hol·!a adjacent to th•!! pits v.ils d•=Uncined by a ncut:re·;I·Sc:attut',,r.g moi.Gture 
p1·ooe. s~.wernl wau·.-r umnplco antS a sample of wc,•therr.:d tuff wel:'c collected 
for ro.•Uochemi•:ol an.dyseB. Thio data and data ;;otlected from previous stt.~d1co 
ncar the see-page p1t3 thnt \Jould p~rtain to the c<mst·cuction "f n. llolid waati! 
diaposal piC 1\1. th-. .area. have buct:t recapt,ed os you r~q-llOIIted at•d art! contatnecl. 
in the foUow1aa lott:ar. 

1'he dbpou.l aren conci:Jt~l of 4 pita that are nbout 120 feet long. 20 fe•!t 
wldc ond ab·=>ut & fee\.: deep H!Gure 1) ., 'Tbr: pitn are filled witb abc~ut 4 !ect 
of ao.nd • gx-evel and bould,:ro u:Lth ber:11e extended &rC!und the indivtd~·al pt. to. 
Ef:flu~r.ts were re:leucd through A diutribution syatem into pit8 1 nnd Z and 
through ovcr·Ucv pl1~c.a inl:o p.l.to 3 and 4 nsp•~ctivcly. In Jat.uuy 1967 thG 
outlin£t of the grav<!l port~ion of che pit& ··•raa obscured by the gTowth of gras!uw 
nnd wctdo nnd uroaf.o:1 of 'the b~rms. A t~c~J rOlld ho.s ct:•vored pnt't of pit 1 und 
c:onstruc:t:lon hnu dasttoye·:i C·:>mtll of tho l•enn around pit J. 

nu: pitll Jlre t)rC•t.at:ly e:<CQVlltl:!d in unit 3 of the Tohi~:cs•~ Member of the 
llanddier Tu:ff.. 'Ih«i. l.o..,•e~· pll't"t of thi11 unit: 1u nonWl~td•:d l:uU grnd'Lng up into 
ll eodeJ:utcly WHldc.d t:uff ~o1hic:h undeclieK the p:lto. Jo:lntll tar•J more uumerouu in 
th.e uppar port of tb.~= \.Uiit duo to the dcnoe1." wuldlnn. i-loot of the joints urc 
•Jrhntated VC.1' tica.j, 01: uear vt~ftical. The total thf.ck~nes; c)f th(l unit i:s ab"ut 
110 f~et. lt h und!lJ:lnin l:.y a ·moderate to der~ae w1!lded tu t'f. 

The total thiclmcu o£ tha lla~deUer 't"'lff undc!,lyin;~ thr. me:: a at 'Bui ldins 
35 exceeds 800 fc~t. nu! 1;~1ff i8 in th"! tone of ar•eatton; the top of the m.ain 
&one of ooturation io about 1.1!~ feet bclo~ the uuTf~co of the ad~a. 

Hiotory 

Thoa sca~nga pita Dl!trr Bu!ltlin" 3S 11t.a t:he oldt1st us-ed f,,r t:\1e dbposd of 
ti~uid wasLeo 11t Lt.119 Alu~IOii. Wnotcta fr011 the procenuing of plutcmiuu at TA-21 
ucre r-r.lconed iota pit.il durl.ug the puriod 1943 to 1952. T'.:t~ tJ&C of the pitr. 
114s dit'icontinued 1n l?Sl when a tr•~al;a~cnt plant (Buildln.; 35) wa!J installi:d to 
l:'el:lOve plutoillum .anci othl!t' t•ndionuc l'ldco. The effluents frOI!i tlLe plant a1·a 
rcl.-:~:.sed into DP CilnJt11t• c. uour:b.eA.at trending car.yon north of the pit (lrE:.a. 
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I ;/ 'Ihe (IJIIOUnt of e:fflur.nts rc:t~aud into the pitu CI~J:ir,z thu period 194.~ to 
l9S2 has boe&l ostima·too tu t:nng'~ fro111 2 to J c,nuan g11llo11B A yeat·. Tbe 
c:on"cntration of plutor.ium Sn the effluen~u du~:ing thio p.erJ..od llas b~:eu eutL· 
matcld tlt 60 c/flJ/ml (countu Jt'.lr t'll:i.nutc per willi.ter) with on ave~:age fluoride 
cc•ncentratton (uoooc:iatcd 'With thn vaates) of loO ppm. (par ttl pu· c•UUc.n). 
lt\ udditton 10,450 aallon:S t.of affl>J,..Ut hi!ihly COn~enttated llith l:U1llllOQiUIU c:itr.nte 
'Willi rcleaa~d into the pits fL"o.n June 1951 tu July 1952. !he plutmlium concen
CL'I&tian of thin \o18Dte avcrou~d abo;~t 7,000 c/u1/ml 1.\'ld the: fluorild•! conc:ontrGd~•ns 
we:rc nbCiut 200 liPID• 

~:be pit:s worn t~ot coed from 19•52 co Janu!ll."Y 15'65. Since J11n•Jary 19&5 pits 
1 a.nd 2 bB'IC r.aeo!tvcd D.C& 11VC!t"0~8 of 74.3 tfLO'JII4Dd i;allOlUl 8 mOnth OI' 4 tOt.O.l of 
1 .. 8 m:t.lUon gallons of l.ow lo,;o\ rlldioo.ctive effluont frocr op .. £.1at. 

·'- •tudy '"lUI made ltl 1953 ::o detcnnb1o tbQ rotnetion c:.hnra:terhti•:m of tbn 
tuff ·dth regnrd to plu::onium (l!errunn. 1954). Aallther Gtu'l)r WB!l uu~de in 1961 
t•:· determi1Ul r:.he \110\ll.lt!1Llt\t of t'lutOt:"J.iwn in the tuff (C:~tJ:ht:cnt~on llnd Th~oa:i • 
lg.62). 'nlD rl!loulr:e of ";bcile otucli•as ore summs.trize•J in thu f()llowtnn a~c:tionn. 

Fi•le test boleo wore cdlled in and 4.J:ound ttm pit:o :La 1953., 11o.i:I~J'ial 
from the teat b~•lea wau an11."lyzed to dacenn:lnt! the rolat t."ol! •i::noun~ts of plutunium 
o.nd the tun exo:hll1\8•J c•tpacitf.aa of the tuff adjacent trJ 4tnd underlying the 
pica. Locat!.t.·l 1;,f teat hole:u e't'e ubo\m in figuril! 1. 'l'hn e~uct l.CJcatiOil of 
the Tli-J in pit L h u~':lk1'koun. Plu::oniW\'1. and ton exc:'l'IBn&•!l c:apo.citica of tho 
tuff are showc. :Ln tabl;:t 1. 

net':!Unn (195i•) concluded from the study th.at plutonium ie r~~:adU~r 
-retainHd by tho ''": iouo earth tr.Bdia (ctay, ll4r.•1, and e.ravd) and 
that the retention to gr.cal:cr in the finer matt!·rtals. Th~ ho~1.
::ontol :1igrntion of. plutonium ia .,.•ery G'IIUIJ.i. v1thi.n 20 feet uf thr-: 
surfor.t.~ (TU-1 end TH-2, fLe,urc l and tsbJ.e 1). Other ubsc.r'Vntion& 
wer•~ that the ton (:X~~hange ·~apaclt;ics of thr: tuft: 1u i.nadeq,,.Hitc to 
account for tha 1:ctentf.on of plutonium. ·~'he rett!ut~c•n of pLutonium 
in the tuff ill ruontly due to absorption, una the ef:Et:c:t oi ton 
CXC"t\tll\ge i& of cH~condnr'!! iPlp~rtancu. 

'I'be pu-.·poae of tho a 1:uuy in 1961 vas to dett:I"'lline the m;)ve;:~~c.nt of pluto~1!um 
and esf:flucn1: in :be tuff. f• 11bafc: (caisaou) JO fcl·t deep, 6 feet wido, and 12 
feet long wus dug ncn-r pit 1 (figure 1). Horizontnl 'c.oles 'W'l!re cc1:ed int·.J titc 
.,all of the abut:: 11.1: 2 fcot depth tn~:urvals so aa to tel'minnte bcne~~oth pir. l. 
A vacuum eup D:/Ptem t~ots placed in the hotlzontal holes tP obtain ll'·<lmpler. ~lf 
the cfflueLlt 111oving tltrou&h the tuff for chemical and l"adiocheoulc:al anslyccs. 
Six u.dditlo-nd ve.rttcal c:r r.11ar vertical lloleo were di'illed to a depth of obout 
100 feet aroHnd pit 1. The "ertical holes and aCicnc of che htwbontul hoh:cl in 
tho ol1aft were \.\Sed to dt!tC!tlnt.ne the moior:ure co.nte111: of. the r.uff by u~tc o:f Ll 
neuttC!J! moial:uro•GCf!ttcring p~obQ. About 211 thousand gallunu of Utp 'WateJr was ~ 
rcluaued tntc> pit 1 in .luly 1961. A oonth l11ter 178 thouannd &allons of effluent 
<:oni:R~ntng plutontul'\ uas c.:ddcd, 
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Chrhten.sou and ·ro~D {1962) concl1Jded frOJn the &turd.y that plutonium 
bo.d pl.\netut~d to a dcptll of at lea1iit 28 feet in the tuff beneath the 
pita and that thh r-en~tration 4~ depth takeo place rellinl!' along 
jc•int•, Clay form.el\ io joints and in dcvit;;-ified fragmentr; b~r 
wcothex·tns w1U uorb {ltu~t:onium and result: :ln localized ureas ox high 
pl'l.ltoni\an coneentrationiJ.. The low concenttationa of alunimnrL and 
uilica in the effluent in all sample& indicatell the ab~:cnce c•f 
colloidal ~loys that mir.:;ht provide a !t'.eans of trans~ort:ing plutonium 
through the cuff. 'nte ch€!G\ical qu<~.lity of t:he effluents thrc1ugh the 
tuff indi•:atcd an tnvcrsu relations.hip bet\lcen rhe ~;ros& c1lpba 
(plutonium) and 1111 of the efU,Jent (high pH 1 lo1., com:ont-catiC>iUI of 
grou alpha. loY pH. high conccntr.uti•miL of gross alpha). Hllrdnc:llil 
and total di&solyed oolid1J !ncrca91~d at depth sugge11ting the odia
zsolutioo of m•ltet:iuls fro:n the tuU. The mo·~tcJ~ent uf i!ffluentu 
throllgb the tuff ts prcd01uinantly .Sc'-'11ward beneAth the pita .ilided 
by open joints. 

Of 1ntereat in pouibl~, cc·n~:.tt"uction os a solid titJste di.spcolll pit f.n tlU! 
area i11 the amouat of plutonhun that wao reportad from co~:eu and rocl~ Olllllpli!s 
obtait.e.d ~~uring construction of the facilitil!IJ for the stuciy in 1961. Thnae 
data are given in r.abla 2. 

Obocrvnt~Janunry ~~~ 

Effluents from Dl'·E:o.st have at. Chaeo partially fillEd the shaft near Fit 1, 
thu» creat:l.og a mora loc:ulizc~d [>Oint 1:or infiltration of li~;uicla. Teat holes 
DfW•lA and D?W•3 eontai.ned soznc (,!fflu11nt at the Utn~ d: obslii:rvution. 11: ~s 
supposed thAt the water in DP'li-3 moved dct\ltl the outs 1:ie of the ca&iTIC. ft:o111 
ountet: ponded in the pit. R4diochem1cul analyses of wnter ft·om thesa holes 
ccat:aincd only bnckground amounto of grooa alpha a~'\d gross beta gam.u r uUo
act!.vity and no plutoci·m or urj1nium. lleoulta of analyse11 of water for t~·iUum 
ohown below are appt"oxi:utiono and are tauojcct to revioian. 

Dl'rl··lrl. 462 om Ju or 701. of no·n-occ RPG u/ 
DPW-3 Background -
E:fflneot runntng into oh~· ft - 2.000 D'fM Ju or 300~ of non-occ ll.PC 

'l/ Dl'M • t•iBintcgtationo p4!r m!nut·a 
- non·~occ: R!'G • Non·occupatio~:l R4diological Protection Guide nutnbcru 

A :sample of ~o~cathcrcd tuff C•Jllccted ben~ath the grovel ~ill of pit 1 
neRl: tb.e sh4ft cont::aiucd 97B c/r:J./t (cl)untiJ per 111f.nute: p!!t" gu.m) uf gross .dpha 
rt>.d'i(lac t:i vi ty. 

'!'lie mobture cor..tcnta of the tuff in hc•lea DPW·l. DFU-2, .and 02W·5 were 
logged 11t oelccted depths ·!tal•lo 3). A C.Oill[uJ.rit>on of the moistura ccntcnt 
ui th prcvi oua 111"1o tutf. llleiUJur ~men to (liarch 1.961 ;,>r ior to the i1dd1 tiOil of 309 
thouoand &lltlona of tap wat.'!!:: a.nd effluents nncl Auguat 1961 dudr.g th~ study) 
1s oho'm in tabla 3. 
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'Ih.e J~anuo.ry 1967 m~aStJTCiuer,r.a oZ ho.le U!?U-l shaY tl:l" effect of the: 
1.9 1Dl1U.on gdllll\S of cfilue:lt from UP-Eaat: iu which t~1e ma.ximusn conc~ntraR 
tiono of 'lJjlter bla'IO mov~d frcr.n a depth of ~-~~ feet (40 fll!"fC:ent, Auguat 1961) 
to 40 fee.t (41 percent, JanOJa:ry 1967). The hole is uout t:o r.ba ;JhAft. 'l1te 
tll.oiet:uro m•:aaur@l.entG ill Dl'lol-2 &nd D?"W·S sholot u gen2ral dE:e.reaJe in the 
r~ototure c:<J::tclnt Qf cha tuff fr0111 August 1961 to Januar; 1.967. ·Ihe ind.icar:ion 
ia that t~~.oltt: of tho (!ffluents t·oleaeed into ;1it 1 have .oved down in the tl<.·aa 
of the shaft, 4 focal point for coll•ectf.on and 1nHltrRcf.c,n of ·~fflue.nta into 
tho tuff. 

~eneral state~~ 

'l'ho ot:u.41ca hliVC nhown that the movement of the C!H1uentc; in thtl tuff 
underlyinB the IJP.I!J'BSC p!ts itJ -cnootly dcwn"loonrd bena.e.t~ thu p1t.11. The pl..1tonium 
100ve1 1.1ittl tbe eff:luentc and tho dllta indicate th11.t tl1e mc)IH: of the pltltonJ:utu 
iD rel:aim!d by ab:ac>rpt:io,, in tho upper 20 feet. C'f the tuff (tables: 1 and :!) • 
Somo• howl!ver • f!,;ay move to gt·coter dr.ptha through opt!n jo:Lnts .. 

1:bc eot1tlt'L'ur.r.:Lon of 4 uolid wr.ste dbposa.l pit 1111 t:hf! ores tr~<lY nccesait4te 
the C:l'illin£; of ltli!"ICt'lll holc11 to dlltcmi.ne th·t~: tt111ount o:[ con~amin.o.tion pre1:ent 
ao wdl os the e·tttJc:turc und l."!thol.->gy of tho undcrlyf.ns rock~ The number end 
depth of thE! nol~uJ would de?end on the ei:e, depth 1.1ncl location of thr. proposed 
pit. 

Abt:ah.:Jllll 0 JohB F.l., 1963 • Ceoloji: end hydrologic envir(lnmcnt of rndioactiv.e 
Vall tc, dtspoa a l ni tes a i: Lo& Al4lllon, Ncv l'!exico: tl .. s. G!!ol. Survey 
Acbiin. Rcpt., :SS P•, 3 figo. 

C'al:istnn~on, c. 1~. • und 1:tumu, R. G~, 1962, Uov~mant of plutonium through 
i.o£1 Alamos ·ruff, !n Second gtcund di.uroslll of T.!\dioactive waetea 
:onforencc: !clcbniclll Ser .. •icee, u.s: .. Dapt. of C~=erce, TID-7£:2B, 
Jl• 249·81. 

Uc1:rmann, E. R. 1 1!154, r.ct:-:::nt.ion of plutc•rlhU!I in ''ute ecepnge bed~: &t 
Los Alnmou: Unpubliaht!d manuacrlpt :Ln f:lll!o -of u.s. G&lol. Survey 
ut Ssnta Fe, N. Hex.: 14 p •• 2 figa. 

Thiu racapu .u.ll tha· datil ·~~ have on th~ seep;~gP- pits ·.:-~ear Building JS. 
The bulk of it is on or ncar pit 1. 

Please contnct u:J if wt• can be CJ·.f further uilnistance. 

Yours truly, 
O:dl 

cc; Gcorg1l H. Hilton, <:hie£ 
Construction & ~~dntcn."lnce tr. 
A.EC 

c. w. Chriutenson, Group Leader 
H-7, L.A.S.L. 

Will inm D. Pl.ll:.'t)'tllun 
For: ~. ~. Hal~, Dlst. Chiaf, WRD 
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Table 1.-~rlutonium co~centraticns in tuff frcm test holes. 1953. 

TH-1 T.l·2 Tl:l-3 . 
~pth --p[UtoniUID Dl!oth Fluton~UQ D!:p!!h Plut:cnlte IkO!:.h 
(f~at) (d/m/g)a/ {feetl (d/m/g)!./ (feet) (d/m/g)s/ (4=: ... , 

&.--~~ _.;:::.._ 

Surface 70 Surf&ce n Su~!.::ch 8 Surface "' 
2 4 2 .) 1 400 l 
4 4 4 2 2 ... , .. h,.. ., 

.JO•l.~U .. 
' !: 5 4 6 2 3 45,600 3 

6 to 10 2 s l 12 1J400 4 
10 to 1'~ 2 1\J 4 15 s,ooo 5 

~ 
15 

::;. 

. n 

G 

4 12 3 16 S.lOO 6 
!4 3 17 72C "! 
l6 4 18 24 8 
}8 h 19 l~ 9 4-

20 .., 
20 12 10 J 

~/ Disint~grations per minute per 3r~. 
~I Angle h~ic. po!nt of intersection with pit. 

Note: TH-1 and Lh•2 are v~rtical hcle5 in uarth filled be~ • 
1r.t•3 and TH-4 are vertical boles in pits. 
TH-S is anste hole at 45 aegrees extending under pit. 

lon exehange C&oseity 
TH-3 et 19 feet 0.7 milliequi~alenc per 100 gracs 
TH-4 at 5 fe~t 3.~ " " 

,, 
TI!-5 ~t 12 feet 1.7 " •• " 

nt-4 
Plutoni..:m 
(c/m/g)a/ 

410 
&00 
10 
80 

3t400 
530 

80 
1,8Gv 

40 
390 

2.400 

''a-~"-..... -~ .. ·· 
(feet) 

Su~facc 
2 
4 
6 
8 

10 
11 
12 E./ 
12.5 
13 

I 
(ta.hle mocii.fi-!d from iiermBnn, 1954) 

'~ ~ ... . ·~ 

Ttl·5 
Plutoni\!iil 
(d/m/g)a/ 
--=-

l2 
3 
8 
4 
") ... 
2 
z 

450 
1,510 
l,JJO 

.. _J ~- .,£. ~~· ~ L:.:.~--- -·:::.. t:.)· 

j 

., 
'i 
•i • 
t 

.I 
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' j. Table 2.·-Gt'OU Alpha radlonctivitJ of tuff from te»t holes 1 19&0 'I 
.I 

II or 1z o11JE..Lh '31 r.a in cai.!!.2!! 
... 
;;I 

Depth Nr), Avt!r11ga -~~!...!JJ!h.lJ.-;!.1 - Al;~ car·en 
(feet) Cores G~;.•oso nltJha-l!,/ (Mil~.) (u::O:)- ,. 

· ... 

6 10 3,003 6,613 4 
8 7 1,306 2,SSO 11 

10 n 1,).43 1,672 ll 
12 fa 621 1, 729 414 
14 •I) 749 2,094 1:. 
16 I 9 71.2 1,30S tl 
18 , .. 517 923 141 
20 '] 183 50G 45 
22 4 15 2(J u 
24 8 402 1,038 175 
26 10 13 88 2 
28 6 28 156 ') .. 

Vert:lcnl or ncn! .... ,YCT.tic:al holcrJ around...£!! 

Hole No. No. of Depth Grou dl!hn .IJ/ 
Sam;?les (f~ct) (Avg.) (Max.} (lifn-;r-

1 10 7& 2 3 1 
1-A 10 83 24 24 9 
2 11 9) 698 3,722 lNl 
3 11 s~ 3 ? 2 
4 13 9} 1. !i 2 1 
5 7 9Z 3 6 1 

!I Counts per minute pet· gram, 

Note: llole Dl:WW-lA nnglod at 11. degr.nes toward pit 1. 
Hole Dl'\-IH2 angled :1t 19 deiroco toward pit l. 

(Tab leo mod:lfied frou Chl:·:etenaon and Thomas, 19£~2: 1 
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Table 3.·-Moisture contcot of tuff adjacent to test holes 

DPW-1 

I D-:!pr:h 

I (feet) 

Percent Moisture 
(by volUllle) 

J-17-bl 8•23-61 l•J0-6i" 

zz .,_ 
.. o 34 1 

24 34 3i 4 
18 38 39 6 
13 40 22 12 
14 34 22 l& 
16 ss 40 20 
1e 30 34 24 
l~ 

..... '36 "'"' 28 
"~ 36 39 I:<) 32 
lB 29 41 36 
i~ 2J 41 40 
14 27 36 44 
llt 29 30 48 
16 JL, 30 52 
14 28 19 S& 
13 23 Hi 60 
1J 22 26 64 

~ater level DPW•lA 1-30-67 24.2 !~et 
Water level DPW•J 1-30-67 ~.3 feet 
DFW-4 ~~strayed 

DPW•2 -
Percent Moisture 

(b::f volume) 
3-18-61 8-2J-6l i-30-6i 

?• -o 34 39 
25 38 40 
30 24 30 
25 >SO 30 
22 >50 2.8 
16 >SO 18 
2ll >SO 28 
25 ">50 > ~(l 
22 >50 >SO 
20 >50 47 
10 44 

., 

.l.tl 

10 46 16 
10 42 17 
12 44 22 
!4 40 25 
15 28 22 
12 24 17 

Depth of DPW•e, 76 ft; DPU•2, 93 ft~ OPW-5, 
Loegtng t~nstb of cable - 65 feet in 196i. 

92 ft. 

I Jlepth 
(feet) 

L_ 
1 
5 

10 
1~ 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

I 
DPW-5 

Percent M .e~isture 
ut~e) (by vol 

.3-19-61 6•2 5-61 1-30·67 

20 
:•.6 
19 
20 
D 
l3 
12 
l3 
13 
11 
'':l ..... 
12 
L'l 
12 

.. 
'\ .. 

20 
16 
zo 
25 
22 
19 
16 
18 
20 
16 
21 
19 
14 
!5 

) i' 

l 

. ·--· ;. 

..,, 
-'U 

26 
26 
29 
23 
18 
15 
20 
18 
16 
20 
20 
16 
~, 

Ll 
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