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Abstract 

LcnJ-flovi me.:1surements <..'f pcrcnninJ. streans in Sant.:1 Clara, 

Guaje, Los Alamos, an~ Frijoles C~nyons indicate~ gains in flow 

in the Lipper third reach of the streams an0 losses iP flu-;J doun-

stream. Streamflow in Acid nne Pueblo Cm:yons is maintained prin-

cipally by effluent discharge~ from the waste treatment plant in 

Acid Canyon and seVJ<::;e treatraent plants in Pueblo C.:myon. Effluent 

from the waste treatment plant has a lm:·J level (below off-site 

tolerance) of radioactivity; effluent from the se1.vage plo.nt !:as 

Only background racioactivity. \~.:1ter from the SC\vage plants 

mi:-~es \·Jitn ancl cilutes the radioactive v1astc from the uaste tre.:1t-

ment pl.:mt. 

~otal dissolved solids i~ the water from sewage plants gencr~lly 

at 25°C. The -~<>ter is 01 the soc1ium bic0rbonrtc t:vpc. 
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The physiogr3phic fe2tures of the.~ i..us i\lamos area are shv\·m on 

f i;::;urc L. 
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Discharge measurements, i1~ S:: ~ta C:lo.r;·_, Cuc,jc, Los Alamos, and 

. 5. 

Gcolo::;ic.:l Survc:;.·. 

samp:lcs rr(1LD the I~ ic :' ..., r : r: ·--: s t l t : ~) n s 

r.tadc ciwr:Jic=-'1 ~1nalyse::; oi ~:ll \Jatcr sample.-; .::ml cc>llcc-cec1 t:hL: v:atcr 



Elcccrc~ing to \}ell-ser_-;_cs ct.-~.3i~n2tio;.1:=-;~ 

series of wells in Ac~2 Canyon; PC desi~uJtcs ? si~ilcr series 

in Pueblo Canyor:.. 1•;,lls penctre.ting the ~1lluvium and finished 

in the upper 50 feet of the fanglomercte member of the Puye Conglomernte 

nnd C3sed either Hith 2-inch pl.:rstic pipe or 1:~-inch to 3-inch c:i.:rmetcr 

g.nlv.:1ni::ed pipe .:1re ir. the ''PO" series. This \Jell se:ries W3S constructeci 

along 1 ir:es :1cross the strc<:ml..'-:1/ in Pueblo Canyon. The complete well 

number PO-L'~ desi:;natcs Vf'!;-1inc l anc! ,.;ell A in that line. Deep 

wells finished in the Puye Conglonerate and cuscC with 6-inch diameter 

steel pipe are in the "'IlJ'' sC'rics and arc numbered \vith or ~Jithout a 

suffb: letter "A" to cies.:.gnate tHo sub-se:>:"ics. He 11 s 'I'h-1, Ti,T- 2, anc~ 

TI~-J (the L1ttcr is in Los Alamos Canyon) arc finishcc! in the 'Iotavi 

to TI.J-! a,_c; 1F-2, respcct:\'l::y. :::.1c ~re finisheu in basaltic rocl~s 

.:.:bo\'C~ tlle 1otnvi Lcr:til anC: IJitl~iL1 the fanglomerate member of tile 

.i.J 
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flow to th~ Rio Gr.·ndc. 

pc:~cm:j.:l} or:l.·.· .:1bO\'C.: rc:~crvo:irs bt·ilt 

Spri:-:r!s r.1ain<::.ain J m.• c: .. s._ J iL:n; L1 upper c;unjf' anr! ~,us /dumos Cc.nyom:. 

frum 
1. • 

CJlscnar~e from Jn 

industri:Jl. '··.1:Jste> trentmPnt p] t11.1t ~1:'c t-;:o se·.:a:,;c treatmect plal!ts. 

Afternoor~ tlnm,:el-c:tonns durinr: Ju] v and .:~u;:ust ce"use floods that 

Lost onlv D r~-;.• noc:rs; S!'.C".·lmC~t i:, tlw sprir.c; causes small c:isc!wrges 

Gl·aje ;mel Los Alc~mos C2nyons \P1H.:l>lo C:myor; is .1 tri.hutary to Los f'..lnrnos 

Currec1t·-meter measurements • .. •c;rc made pcr:.odically of the discharge 

Fucb~o C: 

~~asurcme~ts were made o~lv durin~ periods 

J 7 

: '"' ~ ". 

). u .. ) ,) l .. i. 

~,f.l:-_rl J. i J. o~;s ir. 
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_-c·. l_1 r 

feet per sccu: ) clCar ·.Jell PC'-1' i:. ;.pr.' 105• (table 2) an(, ot tr1L; 

t::ine, ::J.ov: in rlic: lm;er p~rt 01. the car:y:H: ~~·:.: :.aLi.lton I:end Spri:1g 

(£· ~ 1 was 35 toSS perceut of the flow at Pl-~. 

of effluent from the ~cwa~c tr~atrne~t plant:. 

a short ~ist:~ncc (ow:.stream irum PC-7. 'nw impermeable lat ite and 

quart~ lat ite bcc.l of the 'J:;;chicom~: : orrn.'lt ion, th.::-.t crop;; out between 

PC-J i.ind 0 s~wrt cistc:nce t:p::>L.rcam fron, the outfall oi tile C:entrDl 

!..... •• ::.: 

Ji1c the uestcr,: p:crt of r:hc P2 jo.rito Flutc~:u, shm;ine> ::;pr .in~~s 

st;:1tlCL 1 Tl ._-. ~ r- ~ .-. .-' 
'-'!"•-' ._,~..t;J.L• 

• 



,__os :~L.J.tnOs, cmc ~rijolcs C,nyons 

Spr h:::; s 

·,;rhere the contc:ct bet\·:een the j~ande~ i.er <inc '::."schicoma is covered at 

only 2 shallow (cpth. Some seeps ;:me: sprltiC,S r-.:oprcsent the C:ischorgc 

of '.Jater stored in the th.:.n so.:.l on tile \vatershcc. 

'The first streamflo\. me:tsurcments, October 14-16, 1958, uere 

made at stations spaced 0.1 to 0.5 mile apart along the perennial reach 

of streams in tLc four Cc.myo,:s. i1ydrcgr.::pl:s shov;ing cliscl,arge ere 

s ho·. m on 1 igu re: 0. 

of stream cha:lllels in S<c!nta Clara, Guaj:::, Los Alamos, <:tnd 

T"r.: ~'~)l("'-.~ r--~-1\' ,,·...,: 

rc:c,ucel: ctur L1~ UK· stl!('y as patterns or lac:~ of pat terns became app.:.;rent. 

'I he st.:.tions sllm·m on fi:;ure 6 are, in general, those ~·Jhere mecsurements 

:..hr-ou;;L usc ;J:J. onorlo.ppi:1'~ measurements. IJupl ic:.ll:e TIJ(:>ascrements at tile. 

• 



· .. ) 

uith the arec \Ihere the streombed dw.nges :Lrom the relatiycly impcrmeuble 

Tschicoma ~ormation to tnc permeable Puye Coaglomerate; a 

tO'h'.:J.rd increo.sin~.; C:ischar,r;e at <:>bout the S>mile pOil't t:W.y be due to 

a damming effect on underflO\·o by the impermeable '.cschicoma Formation 

at shallow ccpth. 

Rese:rvoir :or IT1Ui.icip2l use or, :;J,)sr measuri::g date~. 

·:i1e ~~\'CL>;~"-' lo'\.J flo\: in I_,os _.·.l.::nnos C.J.nyon (fig. o) \;as less than 

CJ. 5 cr s, and •.-ias tne snallest L-, the four c<1nyons me2sured. The 

nor .-' ' ' ~ - ~ ...._ (, ... 

'. l_ll\' -, !,.!::· 

. l 



~leasurements of the disch2P_:e in the non-perennial portion of 

Los Alamos Canyon b0lo~ the re~urv0ir ~l'S· 4) arc pr~scnteJ ln 

table 3. 

rapic .. 

1nc flo~ clccreased 

(sec. i 7 -r 
~' ' ..... 

.!.9 ,. 1. 6 E.l cue briC:p;c at t:i~iH.'<1Y 4 (sec. 21, ., ~9 ::., 

R. 7 E.) curi.nf; r.1e<:suremc:llS m;_ :'-J.ay 23, ::_c,s2., hut C.:ccreascd c:.l:nost 90 

percent duc!.r;; mcasurCIC1cr:t~ ''" ,\oril 27, l96i, -~s r.h£? alluvium became 

s2turatec'. 0:: April 27, L9bl, the flm·: rcmc:.ined unch&::gec! in the 3.1-

bc:Lore reachin~; test \·.'ell 3. \-.'here the all12\ iur.: ovl·rl ics the Otm;i 

Hember. 

0') 



..: a i. 

lCl\.- il Cl',. 

Crossing. 

the Upper Crossin~ 

r.1easurements ta<·.::n 

'I. 
>...!: 

'..__ • ..1 [U .L • ..i.. 

:..u oth·r ye::cr::; 

L. r.12.:~ i.HHIW 

LO~·: f lO'd 

cfs .,n.:.: currcl.:n.es ;.;itb the pcr:iocli.c 

shO\·!ii on figt:rc 6. 



~·~s i11 S:1t~~:. C~.:_lr.~ Crc:·~::\.. 

.J. ! ~ ( I U1ll:: !l l j ll: : ~' r ~- \ )' .. : i_r: :L :L l tc;t!..::V( r ~ 1<: ~ :-( 1 c u r t: ~ l ' • c •. ,.J... 
:\ F L' I .ro•.Jn in ... ~' ·' C I ~ L 

L! ll! .:_o~}-::r 6 p~ i ~ e ~: '·' tlw C~~t:\1 0L;. J ! l )7 1 ,, (~Un J•' (" ~ yoL r,resL 0.[ tne ·- u 

Secp~gc losses rro~ the 
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or: .f: ~ures 4 a ilL 5. 

sampled mo;1ti1i y. 

S.crap l es vore 

coll0ctct' from s:-";c·ct12d s;tcs in S:;::t.::t Clarr:. Cuaje, L(1S .:·.lamas, .::nx; 



Acid a~c1 Pueh1o C>nyons 
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The chemical qna 1 it'.' of tile gr:~lJllU \::.:tc:r, as inC: ic<:1ted in many 

~ I-· : ( I . '(_ 

· .. ·a t0 t· 

:1t . JC l i 

of t11c· 

The 

Tlicrc· · . .:ere no rc:d i_cc.~l C!li! ·;es ir, thr;> clicmi-:·cl c:ua1 ity vi '.K'tcr 
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P::-6 PC-2.0 
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2..07 

2.53 

::..33 

• 79 ..,.. 
• I ~;. 

-.:~:e .:OYC::-::._;c pe!"ccr;c .so~iL':' (ro.tio of sucium 1.o.:s to sum of cut:ions) 

in s:..:rnpl.cs 

L l- .. l ... _ .. J :-. 

; 
l. ncBlitv of w2tcr was 
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The water frn:n C:eep ;vell ']\~-2A \·i<JS predominantly c~lcium-magnesium • 

bicorbonate (rubles 31 and 32), exc~pt for~ pcrio: of 1955 when it 

-;-~1.: prc·sence oi the 

chloride ions may reflect rcchar~c icon: surface ;-:·.Jtcr it: the c.:myon 

ti1nt L~1c~ Lir;h coilc.:..'ntr<:tions of till:' ch1uricie ioc-: fro:11 the inclustrio.l 

effluct;t <.!uring late 1957 and early 1958. The quality of water after 

=\ovember 1959 1.1as s :milar to th:.1t in ~-Jell P0-3;. (L:Jble 3·!), ami the 

increase in the concentrat .on of the chloride ion was of the same 

magnitude in both w~lls. 

j j_ 



The ~uality of ~ater in sampLes 

collectecl \rlten the punp was in uperatio~ ~~ried from sample to sample 

withi~ a relatively small ran~c. Rcsic'u~:l t'ffects fror;; tue spii~e of 

so~ium chloride injcctc6 tlle v/el i l 
.• , 
'· 1956 account for the 

high concentr;;t iori.S in s;'mp2-es co~ l cctcd before ~':ovember l957. The 

abrupt dt:::creose ir; late l057 ir: the C0!1CC:1trc;t :on of the c.2lcium-

nw:.;nesiunt, soc~um, anc: chloride io::s is clue to dilution bv increase in 

rcchar;:;e curini; tlw \·.·ct £> ll ('d~(' '\:inter of 1957. 

There \vorc no si:.;r.;:.::..:.c::t.t trcr~c·co uf changes in the quality of 

n,;y n~fle..:t: ;: more c irct,itous 

l. ~ • ._: ~ : t L r £ r l • L:-; ~ }C' J 

_ ... ;nrd.:c t ion ''' VJ l L !l 
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in 

·-~•e dccrcc.se i~ ccncc:1t:::·::. tio:.1 o:, the 

cbl.ori:1e ions collected 
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Samples of water were collected fro~ well LA-6 (table 51) 

monthly from July 1957 throu:::h :·.'-l'~clst l :_.::,·.' tc cklcrmiuc tnl' 

>.ost 

samples were coll~cte~ in Dcirs C:uri::·. . . nrter 

500 minut·.~s of pumping. With ;e\: exceptiok;, til'-" cor:centr~ltjon ._lf 

the sodiu:n, bicurbonc.;te. <:~nc~ chloric~c ions <Jl1._1 the temperature il::1G 

chemic<ll quality oi u0ter thct yields a lar~c~r a:;Jom~t of '.vutcr to t:w 

well whcr: pumped. 

'l 
\']Q l.L 

l, 7 50 feet deL'P in the lmvcr part of the canyon, w.1s b igilly mincr<J l hed. 

Concentrat iuus oi tLc socliuu: ion \Jere as much as 8.18 millieC!uivalcr~ts, 

specific conductance reached 790 micromhos, unC: the tcmper~turc was a 

fe~ degrees high~r, but the avcra~e pH was the lowest in the well field. 

The hi;;;her conceutration of the fluoric:e ion in \iCtcr from 
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