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Ey 

Liquiis a..-.d solids containing radioactive materials l::.avc 

been discharged or buried at Los Alamos since about 194:. ':.'he 

:J. S. Geological Stw..rey began studies of' the general geo2.cgy ai"'..d 

lzydrolog:r of' the I.os Alamos area in 1949 and oeg&"'l inves~cigatior;.s 

of the mover'lent of -water and radioacti ve-wa.ste naterials in 195i . 

L<:;s Alamos is on ·the fajari"to Plateau which is pru.-t of the 

Jeme:.~ Mmmtuin vo:~ce.n.ic pile, 'l'he Sierra de los Valles h""'mlediately 

\Jest of the Pa,:;ari to Plateau w1d the plateau itself are dissected 

by d'~l) ca~ous Umt drain. ea.stwrd to the Rio Gre.r.de. 'r'.c.e 

Ba.."ld•.::tlier Tuff of Pleistocene age capo the pla.tea1.1. and. is co:.uprise:.1 

of a.3h .. flow rocks that drape over the older rocks. The tufi' lies 

uncom"ormably on ·the San-ro Fe J-rou.p of middle( 'J) Miocene t.o 

Pleistocene( '1) age and the Tsc.."'l.:i.c::J>.:t:J. Formation of PJ..iocene and 

Pleistocene\-~) e.g';::. 



':1le 1:1a1:a. zor:.e cf' st>.turation is about B,;o to :.. , 200 feet 'belo"W 

tlJ.e la:J.d m.trfece of 1:1ost of the wa.ste-dis}?Osal sites in rocks of 

tbe Sa:1.ta Fe Gl'OU.J? and t.he Tschicoma Fornation. T'ne gradient on 

the piezo~etric surf~ce of ~1e zone of saturation is east-southeast 

about 50 feet per mile tO'ward the Rio Grande. 

?;'Ocessed liquid radioactive wastes were discharged in the 1940 ' s 

into dry can;yons or in. to pits dug into the tuff~ and the pits -were 

:9;1;~rtly backfilled 1.dt .. IJ. grc:wel. Liquid wastes were disc..~ged into 

.J.lluv:!.um at one site. Solid '\-lastes were dumped into pits and covererl. 

After about 1950 the liquid wastes, except for laund-~ wastes, were 

tz·eated 'b::J below off'-oite tolerances and disc..rmrged into canyons. 

Sludges left after tbe treatment of wastes were placed in barrels and 

mixed ·,.;i th cemen·~ or '.rermiculi te a.n..d. then buried systematicall:J between 

layers of fill in pits dug into the tuff'. Solid -vmstes containing 

radioactive materials also ·were buried between layers of fill. r:L"'b.e 

fill over some of tbe pits containing sludge a..'1d solid wastes v.as 

compacted and mounded. "co prevel'lt J;.'Ol'lding of we.ter. 

'l'he rrJB.in discharge area a.fter 1962 will be into Mortandad Canyon. 

'I'he ::1.0vement of the uastes in alluvium and bed...'t\Jcl-t will be monitored 

c.losel;/. 
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Introduction 

Untreated chemical a."1d :p:rocessed :radioch~ical ,.,astes from 

facilities at Los Alam:Js, IL Me..~., were discharged into usually 

d..-roy canyons and pits, or buried in contai.."'lers) f':r.·on. about 1943 u..'"ltil 

a'L'Out 1950, at which time plants for the treatment of liquid wastes 

were installed. The Los Alamos Scientific Lebore.tol7 tool~ Oil'"er the 

treatment eu~ burial of wastes in 1953. 

The U.S. Geological Survey began coo:perati ve imrestigations 

with the U.s. Atomic Energy Commission in 1949 of' the geology at'-d. 

hydrology of the Los Alamos area in relation to the movement of 

radioactive '.rastes on and below the land surface. 

:I'he wa.ste-disposal studies by the Geological Survey ar·e confinetl 

principally to t..~e disposal of liquid wastes because tee contamine.tlo~::. 

of surface and ground 1·1ate.rs by solid was"t.es a:."'"ld contained sludGes 

probably is more remote than from liquid ,,'astes. Studies generally 

consist of a geologic investigation, logging of ivells drilled., 

collection of water> soil, a.~ rock samples for chemical a1~ 

radiochemical analyses, meas·urements of \Yater levels i:l 1.rells;' 

pumping tests of wells, strea11lf'lm,.r measurements, and site locations 

for new disposal areas. Studies of lim1 ted e.:-.'"tent are made vhere 

the quanti ties of liquid w.ste discharged are Gu'Jall. 

3 



., .... Samples of •vate:-

--------·---------------- ·---------~~-------~----------~--~-l?i3'-ll"'€: 1.--~'lap shcn;i:'l.g locations of ioTaste-disposa.l areas ~"ld 
a ~rei S("+" te , c:s 

the sannling ne-t'.JO!'k in Lcs Alamos Cou."lt !i. Hex. 

"' a::·c a::.. so collected rcgu l.a,..ly a. t four :_?Oints on the Rio Grande (fig. 2) • 

-~-F5_c.,'1.J.re 2. --Gencl"alized map o:f the physiographic features of 

the Jemez Mountain region 7 New Mexico, and sa.mpling stations 

on the Rio Grande a.11d Rio Chama. • 

.!-''.:i.::."bo!"ne \:astes have not 1:Jeen studied in detail by t..~e Geological Survey. 

:;JGl"ioQ. of' intcnsi ve sample collection lasted nom July 1957 through 

C•n o. losE.; intcrwive and a more selective basis. 

Gpecial 

and t:.1r·ou.Ejl con.soli.d.e.ted md;:.s such e.s the Bandelier S:'Uff. 

l::love ·:.rhe11 placed on or i::.. the gr01..mcl in the Los Alamos area. 



'l~1i.s report describes onl.;; the me"Chods a:.1d :;;:ece3 of disposal 

mru"l.er of disposal, and specie.l problems are C:.et>cribeci. ru!C!. three 

_..,..,,.._ -.J.. 
.J..l;;;• .• :i,., 

p:'.J.e f .(".! ,_,. 
\..s..·!.·w .. 



'.:.:.'he £.:ierra. de los Valles L'"'llllediately ioleDt of the Pajari to Plateau 

ane~ the plateau i tseJ.f are dissec""~ed ':Jy deep ce.nyons the.'t drain ea.st-

'?ne ;;alls of these cauyons a.re 

.stce:s:; and a-'~ some place;:; vex·tica.l, ane~ the relief along some or the 

::..a:q;e C<."\n;;;ons is ;JJO to 1, 000 feet. Cenera.J..ly, the grc.od.ient of the 

ca:(!on floors in the upper; or uestern, reaches is steep, and. bec'h"""Ocli: 

In tbe lo>·rer r·eeches 

of :::ost of: the canyons t:1e gr-ddient is relatively flat and the 

a11L1 .. tit.t!l rny be 50 Ol"' rlOl.,e feet tllicl:;: ~~ Tlle relatively UP~issected a~eas 

of' tlle :;>J.8.teau beti~een t.he canyon form finger-like t1eros that ext.er..d 

cent;;:·al and ~res tern ::nrts of the mesas. Along t.."le edges a11d in the 

::.'he Bz,udeliel~ '::ui'i' of Pleistocene a.ge caps the Paje.ri to Plateau. 

'l'he Bandelier 'luf:r consists of three membel·s. In 

sEcencl:I..l~ order they are: ·l:Jhe Jua.je 1·1ember, an asll-f'all pumice and 

'.·:at:.c~r····lo.id. ;pUl:liceous tuff; the Otmli Member, a, friable ash-flow tuff; 

one thin v-;rat.er-la.id beG. nea:.~ the top. 



'.:'b.e '."£lr;h:irege 2,1ember is nodera.tely resistant to erosion, but it 

r::onts.:ins o:pen joi.n-cs and baa many small vertical and horizont.al joints 

fLled \·Ii th ·Hea.thered oa.terial or sediments. The joints me.y intercon .. "lect 

to tho to:) of t!:e Otm1:i Member. The '.J:shirese bas &'1 average porosity 

:Jf 40-50 percent ancl an average permeability of only 1 to 6 gallons per 

day :;er sq_ua.re foot. ?ore spa.cec are small. The ion-eJcchange capacity 

of ""Cl1e tuff ranges fror:J. about 2 milliequi ·v-a.lents per 100 grams near the 

curface to about half a. milliequivalent per 100 gra.rJs at a depth of about 

2~\) feet 0Jeir and others) in 1maparo.tion). The tuff is a.pp:;:o:.;:ir:JE.tel;y 

7:5 ?t:?!:r::~~C!1t SiC'),. 
"-

'~1le :&l:1delie:::· lies unconfo::.:-mably on the Santa Fe Group of middle( : ) 

2,1iocene to Pleistocene( " ) age and the 'J:schicoma Formation of Pliocene and 

?lc:~.zt;oceDe("?) age (Cri["::£;s, 1955, 44-57 and 72-76). The Santa Fe is 

cuhclivi.ded. into c;:he ':.;:e:::;uque Formation (Spiegel ancl Baldwin, in press), the 

:::o·t;av·:i. Lentil, and the ?u.ye Conglonerate in ascending order. 1'he general 

G'cl~·atie::.··a;pb.ic relations of these rocks are sho1m in figure .5. 

--- Ficu.re ). --Dia.Gra.tnmatic cross-section shmlir.&g generalized 

c-t:"'t\tic;raphic relation::;; o:f the Bandelier Tuff to older 

r:.)ck;:; in the Los Alaulos area. 

Alluvium in the calzyons consists of materials eroded. from the 

S:Lc:::·rs de loc Valles e.ncl the Gides of the canyons on the Pajarito Pl_ateau. 

:::.3 ".;hin. in the heS.C:>re.ters of the canyons, and commonly bedrock i~ exposed; 

i ~ raay lle :hundreds of feet ;,ride and as much as 3o feet thick in the lo;-ter 

::_Ja:cts of the carl:)ronc. Most of the alluvium is sanely and contains cobbles 

e.~"lC. bo;..:lcle:~s: n.nd it is considerably more permeable than the Bar.delier Tuff, 

Gmll bod.it::c of )c:c·c:.lo.:'. ,:;_p.·oJ.nd ·:,ater occU.l~ oeusonally in the alluvitt:."l in 



:::.e geology ar ... C: ~:;ya.rolot;;y in ·;.;::~e Los Ala1os area J..S complex, a.:1Cl 

t£1e moveY.:le:-:t of ·uater ·t:n:vugl: the zo>l.e of a.er:ation is coa:plicated 

cy;c::;.use the 1•a.te a.rd direction of' moveme:i.1t. of ·\ra.~.:.er a.r.d nuclides wou:..;:l 

"IF.::;D.c1 l1e through the :r;o:.~e s:;_)8.ce of solid-rock '..1.'1.i ts. 

fee·'.:; celm• the l&"J.d. surface of most of the •~as·:::.e disposal sites 

:l.n ::cocl:s of the Sru-rca. Fe G::.vUiJ a...'1.cl the Tscl1icor;::a Forrlla.t:!.on (fig. 3) • 

so;.r~~:eastwar·d tc\>mrd t.l:e Rio G:."SJ.1de about )0 feet per r:1ile. 

T~1e ammal precipitation ranges from about 20 °..:.0 25 inches alo::;._, 

Mos".:.; of the p:::·ecipitation occur·s during the >vinter. 

Vec.;etc.:t.ic:::1. !.s l);.;·ed.o:;:L· ... a.ntl;:; ::;;cnderosa. pL1e, ju:"1.iper, and gra.sseo 

1 
Isaacson and Lovald, 19.35 .. p. 3; Pi:10n ar,:el ju:1ipe:: c;ro1.;, geueral.l:y) 

tb.e easte2~:1 part pine, 

:?:;.ne gro\·iS farther east in the 

Decid.1 .. Wu.s trees a::J!:l 



... :-'fl'"!_.;~ ................. 

In oo:rly disposal pract::.ces soli"': uaotes contnJC}inatcd 
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The }?Otcntit'l.l con:ta:.-::1:tnat:J.on hazard to 

dilution, 

A large percent ci' the radioa.cti ve 

. .u·~ cc:;;ncentmted, ox· conca."'ltro.ted. on the resins. 
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at 2 :feet fcund 011 the surface soil near the tar.J::s 

~i tes :Ln itu.gust 

Scmple.s of 

----------·-------------------------------------------------·-----~ 
Gross Gross 

alpbe. beta. 
-------·---------· ·------------------
Su:·;~·ace 

--: 1, 
.J ... ,.~ 37,2T) 3Jl20 

22 :Lnches • r· 
..i.. .. ';1 5,1-160 10 '7, l,:c , _ _.,. 

r:>i'": ::.aches 
...., ~ 6,770 ~ ........... C.:.o.!.. 20 

:c:) 2.11ches b.~ 22) _ ....... .,., 

4~) inches 1 ~s; 250 

l't 
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i\ J.)Sl~tially filled '\v"'cd-lined o:pen-bottomed. pit, about 6 feet 

·b:,r 2 :teet. square s.nd 6 i'eet; deep in the alluvium at site 2-2-S 

Liqu.id wastes 

d:-ained directly into alluvitun through the pit bottom. Mostly 

:.;olid ~;asteG ue:t"e dispcsed in this :pit. 

P.ajarito burial pitG 

Area 3 is on a raese in t..""le Ej sec. 22, '£. 19 N., R. 6 E. The 

m.J.:•face of the mesa slor;es gently eastwrd. Ten-Site Car~ou headG 

e. Eho:..·t; distance ro.crtheast of: the pits. 

:1.::; about. 3-5 feet thick. TJ:l..e canyons about l, o:y) feet :10:rth c.ad 

\··c~:"tical ,jo:Lnt r.xltterv.s in the tui"'!' are oriente;l about 60 de;;ree:;: 

-{:,() eaC' .. h otl:.er. Spacirq; of the rooaor ,:join:ts_, most of ;;hJ.ch are ::?::.lle:: 

·;..':i.tZ1 sedinents or altered naterial, is about 10 feet,. 

T~IO :::·ectangular disposal pits are 100 feet b:,' 600 feet b:r 20 feet 

cleep a:::. site 3-1-S, and four B'"£11 rectaf4:;,"""'1.1.lar diGposal pit<:: each 

4J :Ceet :;y 6oo f'eet by 20 fee·!; deep are at site )-2-Si:. .. 

in d:Lar.;ert.er and l2 to 20 feet deep beti<een the pits in Area 3 do not 

Shaftz 2 feet ~n diameter and 2J to 60 feet dee~ 

\lill be constructed i:1 tuff during 1962 or lS63 a~;; site 3-3-S fer 

clisr,csal of l"!Jate:dals 1..;hich are sligl"xt~ly contami;:w.ted. '.I'he pits ~ze:.·i?l 

:::~ostl;y filled ivi th i..raste u:..1d bacl:::i'illed by 1960. The fill J?roba.bly 

.si:c:.:1.d. ~e co:npact.ed ::.">.n.d. :-:::.ou.nded to minilnize e::'OrzioE uncl pond:l.:r.g of 

/6 
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Al·e<:.. 5 : Mes:i ta del :SUey 

and Ce.nade. de B":.1e3• e.nd cxte'1ds about . .l 3/!, miles through 

sec. 36, T. 19 N., R. 6 E. ru1d sec. 36 7 T. 19 N., R. 7 E. The 

s:.::~.~f'acc of' th.e .:nesa at Ju•ea 5 is relatively smooth and slopes 

S~)il cover alo.:lg the axis of t.he mesa is about l to 2 feet. thick 

~;~1t ti-1~~ tt~J toward the can2rons. The tuf'f crops out cr1 the mesa alo:c;:-~ 

Er'Qsj_o:::; c'f.' the soil is slc'Yl because of the small 

;-lraina,ge ar,~a. Vegetat:l.on is mostly clump grass, small caci, and 

p:Lnor:. s.:·1d. j":.:nipe:-:- trees. 

P.:cea. 5 is to be a lo:r..g-term disposal area. The U.s. Geological 

Sm."'Vey c:.;oper£rted ~ti:t.h. the Atomic Energy Commissio11 in the selection 

of the area ar.Kl recommended that diaposul pits be no closer than 

50 feet to the canyons, -~,e no more than 50 feet deep, and that 

open ;)oi.z2·cs in the pi·cs ·he sealed with fine-grained material. 

T}:te e.reu. 1-re.s selt:.->~'.!ted becsu.tae it is relatively isolated and 

J?!'o'ba'LJ.; .. - is la.~e enolJ-t"?:h f'or disposal o:f' solid "W'aStes f'or 10 or 

/Cf 
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dug into urea of about 

':I'b.e DO<...i."CD. E;ide o:i:' the :pit is aboat; 100 feet, 

tuff. e:·osion in ...... vne 

a t-loch:y 

:Ll'1 these cJ:-.:.ecl:ed 
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T:.11e activity in samples of tuff collected beneath pH 3 in 

June 1957 was as follows: 

(Counts per minute per liter--

analyses by the Los Alamos Scientific LaboratorJ) 

Gross Gross Radioactive 
Depth 

alpha beta strontium 

5 feet 2.2 ll 

10 .f'eet .8 5 63 

15 feet 1.1 8 "{6 

From 1945 to 1955, samples ~~re obtained occasiot~y of' the 

waste-water disclm.;:-ge from the laundry for radiochemical ru.1o.l,ysis. 

Starting in 1955, a w-eekly radiochemical analysis was w.ac.l.e i':rom a 

composite of' scmJ.piea collected daily during normal operation ot:' t:!:1o:.: 

laundry. Datn in table 1 shcH that pl·utcnium accounts for about 

one-third to one-hal.f of the c;ross-nlphu activity and that l'ac1io

acti ve strontium accounts for ab;)ut Ot.Le•tenth to one-twent~r-fift£.~ 

of the gross-beta activity. 

Dischar.ze of waste to the three pits <.:.v l:>.i.i:io o·3-L cea:Jed in 

1961. The pi-ca prtfoahly should be baclcr'illcd to prevent ,;;.:. V'~;l' from 

23 



Tab1e 1.--Average of weekly composite samples of raw waste discha.l-~ .~ i r. 'CC 

pits from laundry at Los Alamos, 19~· through 19601 site 6-3 ... L 

(Analysis by Los Alamos Scientific Laboratory) 

Gross alpha Plutonium Gross beta Ra.dioacti ve 
strontium 

Year (counts per (counts per (counts per (counts per minute minute minute 
per liter) per liter) per liter) minute 

per lite:-) 

1955 1,907 655 

1956 1,920 763 

1957 1,282 539 25,682 563 

1958 861 412 16,624 1,898 

1959 1,244 715 3,o88 234 

1960 2,313 1,053 22,636 887 

i 

I 
I 
I 

i 



Site 6-1{-L consists o:f :four pits 100 :feet long, 20 feet "Vt"ide, 

and about 6 feet deep located between the axis and the north rim of 

a finger mesa. The pits are dug in tuff. The pits are among the 

' 
oldest used for disposal of liquid wastes at Los Alamos and, as at 

site 6-3-L, were backf:.lled with layers of gravel, soil, and. tuff 

to a. depth of !1 to 5 feet. The pits were used from about 1943 to 

about the middle of 1952, at which time a waste-treatment plant was 

put i11to operation.. A strong solvent, such as b..,vdrofluoric acid in 

·plutonium vra.stes, may have reacted ioTith the tuff along joints in the 

floors and walls of the pits and caused some of the joints to enlarge. 

The average concentrations of' fluoride and plutonium discharged into 

the pits was 160 parts per million and 60 counts per minute per 

milliliter respectively {Christenson and Thomas, 1962, p. 258) in 

the 191:3 -52 period. 

Flow of waste water into these pits probably averaged about 

2 to 3 million gallons annually f'rom 191~3-52. The wastes :flowed 

i~1to a distribution box, then presumably :flowed from the distribution 

box into pits 1 and 2, a...':ld through overflow pipes into pits 3 and J, 1 

respect! vely. Reportably more water moved into pits 1 and 5 t.ha.r. 

moved into pits 2 and '', and at times some of' the pits became 

clogged and ove:rf'lo~~;ed, the overflow moving northward towards a a~n. 

The radiological quality of the rav; waste discharged into the 

pits from 19lJ.-3-52 is probably similar. to that now entering the waste

treatment pla."lt et site 6-5-L. The pits probably should be bacl{filled 

to prevent w~ter from pending in the pits. 
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Taole 2 .--Vol¥e of flow into the treatment plant, and the 

concentl~o.tions of the influent and effluent of gross alpha 

and plutm1ium, sites 6-4-L and 6-5-L 

(A.:nal.;t-ses by the Los Alamos Scientific Laboratory) 

Gross alpha. Plutonium 
Volume IJ:lf'luent Effluent Influent Etf'luent ~tal 

!thousands (thousands of' (counts ~er (milli- (counts per equiv. 
Year of cou.'llts per minut -rdJ grams) minute):/ to 

gallons) mi:::1ute l/ per lite_ ) 

1 

per lite plant 
per liter- ) (mg) 

1952 :?,68).0 '• 58.2 35 8,'(81 35 8,781 

1953 l} 1 0h3.6 1:21 52 92,378 '70 
'"' 92 .. .378 

195h ::; 21"')6 p 
... •' ~ •V 187 73 33,560 93 37,836 

1955 2 ,85'!~. 5 218 116 30,ooh 97 .36,555 

1956 :.1,801.1 90 6o 18,1~90 59 23,683 

lS?5'7 l..:) 112.9 I': f.\ r; 65 11· 88;;:; 65 21,03.0 ~· ....... ,; . ' ~ 

1 Gt::8 
-./,~ f',658.8 163 

,.., 
b 11 23,9!~9 62 ;8,017 

1959 ~~) }: 96 .lf 236 114 -=~":· r.; ::--~ 
.-'"- J ,.,.,.f ••. 98.8 56,51~1 

196C 2,291!.1 626 .510 p.~ ., ~0 
_,_} ""'"-' ./ 223 ~L~27 ,829 

1961 .~ ),88 r') c: ,-:·1 ·~ 661 695 99 ,151~ 639 173,938 

1 / T-Je~ g· hte·~ "':Ve-,•<> "''" :::; y ~ "' ..... ~. .. '-'6" ... 

y Includes } .• ll:-1 grams <Jf :;_:,lut.onium 2.38 



Disclw.rge i::to Acid Ca.n:-on is esti:m£ted to ha:'/8 bee:: about 

generally increased from 1951, '\vhen ::-e.:!ords -vrere started, to 196:;. 

( to.ole 3) • Waste i·T(;1.S released from the trecri.:.ment plant du::'i!36 

each vmrking day in slugs of 15,000 to 20 ,ooo gallons each. 

Member of the tufi'. It !·1an a steep gradient and contaius 1I<;>.te::• o1::.ly .. 
during f'loodflm·r, spring sno1·nn.elt 1 and during disch.arg8 from J~l:.e 

LJlc.nt. Acid Can:.ron dischcrges i11to Pueblo Ca."l;J'"On, Y,Jhich has a larger 

drainage area and generally contains a small streBl!l 'Iillich originates 

e:t a sewc;.ge-tl'eatment plant upstream.. Too trea·Ctlent plant i:1 Area 7 

:probaoly will be :;:oeplaced in late 1962 o:t• early 196.5 by a new plant, 

'\Ihich will disc:a.a.rge vre.stes into the upper part. of 1'-brta..."lda.d Ca.,."l~}'OO· 

The radiological quality of the raw wastes entering the plant 

and of tlle treated w-astes disc:b...a:cged from the plant is sllovm i11 table 3. 

Most of the ra.dioo.ctiYe ions are precipitat.ed :l.xlto sludges ~.illich are 

de-we:cered. 'before buric.l at .Area ., 
./• T.i:J.e liquid lra.s·i.ies are d.iscb.a:::'ged 

at approximately one-tenth of' dl·inld.rJg-l:rater tolerance. Regular washing 

of contaminated vehicles, through 1957, in the parking lot at Area 7, 

and a spill c:f sludge in -che parking lot apparently did not add measurable 

radioactivity to the ca.nyoll. However, a;,1 accidental discharge of sludge 

from the plant, in Novei:J.ber 1958, ixrea.sed the gross alpha of the 

surface material in the stream charJJlel f'o:· a period of several mouths. 

Repori.iedl.y, the radiological que.li"'.;y of the rm.r '(Taste discharged 
I 

L1to the carzyon befo:."'e l951 1·ms si:milai· ·to that entering the treatment 

plant during the period 1951 t:b.rough 1961. The pH of the raw wastes 

re.nges bet1-reei: about 6. G and 11.8 . 
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Table 3. --Volume of' flO'\v into the treatment plant, a.."ld. the concentratioP..s 

of the influent a.11d effluent of gross alp:b.a and plutonium, Area 7. 

(A..'rlalyses h;y the Los Alamos Scientific Laborato:r-.f) 

~Gross alpha Plutonium 
·-

Volume I l , In:f'luent I Effluent Influent 1-J Effluent 
Year (%housands ~cotU~ts per co counts per (milli- counts per 

of :minute minute grams) roinuto 
gallons) per ~ ' . ) 

..~.~-cer per liter) per liter) 
\ 

1951 4,009·7 0 -.?;8C 
~, .... '"' 95-8 539·3 95.8 

1952' 7,538.9 1,8!~5 l\2.8 745.7 h2.8 

1953 6,900.0 1! ,9C'O 105 1,91.0 1.~9 

1954 10,730.0 3,300 222 2,600 60 

1955 10,!+28.7 2,670 167 1,029 61.5 

1956 10,653.1: 2,100 113 791> 29.C 

f!"'J~7 ....... ;,,,,,..., 11,538.5 3,580 125 l,h29 22.6 

1958 10,37il.5 h,920 151; 1,567 26.2 

10£~C 
.,.,..~ ,.l-" ll,619.i+ 7,250 160 3,577 30.9 

l960 10,850.5 13,200 123 5,296 71 

1961 13,962.3 9,'767 195 5,686 111.6 

if Weighted avel~es 



Area 8: Ten-Site 

Area 8 is in the E~ sec. 22, T. 19 N., R. 6 E. and is at the head 

of a. small :t"lat-bottomed canyon t;ributar;y to Ten-Site Canyon. Clay, 

about 3 feet thick in the channel of the tributary canyon, is \leathered 

in place from the Tshirege Member of the tuff. The treatment plant 

in this area processes large amounts of radioactive barium and 

1~~thanum containing some strontium-90 impurities. The treated 

supernatant liquids are discha~ged into ehe tributa_~ canyon. 

Operations in the early l~30's consisted of the storage of 

radioactive vastes in four 501 000-ga1lon tanks for several months 

prior to thsiz- dischn.;;."ge in·co the -cributary canyon. 

A stmmw..!"'J of 1.;aste discharged froo Area 8 from Janua.r"J 1956 to 

January 1 1 1961 (except December 1939 to June 13, 1960) is 3hown in 

table 4. T'.::'..e first phase, January 1956 through February 195'7, consi.;;ted 

of ion-exch:.lnge pl·ocesses with resins, which i.fere later made a pe..cG cf 

regular plant operation. The resins ilere regene.cated and the sludces 

buried in Area 3. The second phase, February 195'7 through November 1959, 

\·tas a series of pilot~ plant studies f'or the removal of strontium-89 

and 90. Both :processes were used in the plant after June 1.3, 1960. 

In addition to ~he normal dischar3e of t-;reo.ted wastes into the canyon, 

a spill of relatively high beta-gamma aou:;:ces occurred in Februr.ry 1956, 

when a storage te.nl~ overflO\·led. 

The qu2.Iltity of 1-1ater dischare;ed to the canyon is relatively ama.ll. 

T'ne average dischare;e of ;:oadioactive material is about one-te~:-th of the 

off-site t.olero.nce • 
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Area 9: Omega and OWR (Omega West Reactor) Sites 

Area 9 is il1 the swk sac. 15, T. 19 N., R. 6 E. Liquid and 

airborne wastes f':rom the operation of two reactors in Los Alamos 

Canyon are discharged here. Coolant water containing induced 

activity -vrith a short half-li:t"'e is discharged into the stream 

zinc, and antimony from the ion-excJ:m.nge column of the OWR (From 

records of' the I.os Alamos Scientific Laboratory) are dumped 

periodically into the stream cl~~el at site 9-3-S. Materials were 

cleaned t)lart~erl;:r i':"o:n the trap of.' a stack at site 9-2-S. Until 

early in 1961, the wastes 'tvere dumped on the alluvium on the floor 

of the can.yon. Tl1ey contained an avere.ge of about J2 uc (microcuries) 

1~7 1-1 
0 f' C es -!urn. ::> ''· .,.,;J ~ odi" '"> 0 ::> 

-· ...1- ~~..1 t.. ·--···~ ..r.. J.J.\,;. • 

Jtrea 10 is in the INk sec • 3, 7.18 lV. 1 R. 6 E. It was an 

active c.xperiroenta1 site in 1960 and 1961, and it is expected to 

be used again in late 1962 or early 1963. Some plutonium is present 

but tl1e extent cannot be estimated (Phillip Belcher, August 30, 

1961, oru:!. comnunication). 
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i21 tile select;ion of t.he aren t:.hd <:!onductcd ru1d e::<:-'cenoive geologic an.d 

holes t; 

TlJ.:?t~e tes-t. h.oles, drilled 

1,821 

the mess.. 

Cc.nyon. Liqttid wastes trea:beC!. to belo''' of':t"'-z.H.e tolera:n.ces >T...ll be 

cEscharged .from a ecntral ~·roste-treat:ment pla~r~ into a cat1j'D~l "i~rih1.rt:s>.:•~;· 

This pl2.nt 1dll replace ti1e tres:cm.'erl'"'.:. I>la:ett. c::· 
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Area 12 is in the NEt sec . )5 and. tl1<:! IifVJt sec. 36, T. 19 !l., R. 6 E . 

in Paja.rito CMYon. The carl~'on fJ.oor is flai; and consists uf gravelly 

alluvium 20 to 25 feet thick. Small quantities of \iastes are discha.rged 

here occasionally. 

Sewage-disposal plants 

Sewage is discharged from the Pueblo, Central, and Sandia 

sewage plants. These wastes generally a.re high in phosphates a.11d 

nitrates. Pueblo and Central sewage plants discharge into Pueblo 

Canyon, and the Sandia plant discha.rt:;es into Sandia Canyon. During 

the warm months, about 90 percent of the sewage from the Pueblo 

sewage plant is pumped onto the golf course for irrioation. For 

several yea.!.'S in the mid-1950's, part of the sewage from the Central 

sewage plant; was pumped to the main power plant for coolint.; pu.1.·poses 

and then dis char sed into Sandia Canyon. The dischar0e creo.tes small 

streams in Pueblo and Sandia Canyons. Discharge from the Pueblo 

se;mce plant averages about 9 million gallons monthly and from the 

Central se\1ace plant about 4 million gallons monthly. Data are 

lacKinc on the discha:ge from the Se.ndia ~-,;:t...;e ;olant. 

sm.rage from isolated technical ar(~l3 :3 t'~enerally is disc:!'l~:-:;ed 

into local tile systams \ihlch are ~mtrent"!hed in ·cuff'. 
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