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> The hydrelogy and chemical zad racicchemical gqualitv or

surface and sround water ot Lol Alates, lLew lexnico,

357 _hrouzh June 190!

Jeohn 7, Abraliams, Jr.  id Witliom 1. Purtymun

Abstract

Lou-flow measurements of perennial streams in Santa Clara,
Guaje, Los Alamos, and ¥Yrijoles Cunyons indicated gains in flow
in the upper third reach of the streams anc losses in flew down-
stream, Streamflow in Acid anc Pueblo Caunyons is maintained prin-
cipally by effluent dischargec from the waste treatment plant in
Acid Canyon and sewage treatment plants in Pueblo Canvon. Eifluent
from the waste treatment plant has a low level (below off-site
tolerance) of radiocactivity; effluent from the sewage plant bLas
only background radioactivity., Water from the sewage plants
nines with and dilutes the rédioactive waste from the waste treat-
ment plant.

iotal dissolved soiids in the water from sewage plants generally
is low; tne wcpecilic coununctance normally is icoss thewn 00U micromiios

at 25°C. The water is oI the sodium bicorbonnte twpe.
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water from shallow wells

Chanzes in the chowmlice: cur
in the ailuvium o1 Tueblo Canyon suanest that tue strcom recharges
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in Pueblo Canyon, whicl, ore open to oud bottom o nuii wud basalt,
show ao indicaoticn zhat recharge from the streow uas carried plan

erflucents to bundreds o feet below the land suriace.  There was no

significant chonze io tie chemical oquaiity of water from the springs

and irom the supplyv wells in Los Alamos and Guaje Conyons.
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may e cue toe fobiout; cpparcatly little or no contamination

Racicactivity I+ tie aliuviue devreases with distonce from the waste

treatment plant in Acid Cagnyvon and moest activity is retained in Acid

Cacvon before reacuing 2 eole Lo . Rodicactivity in che alluvium

in Los Alamos Canyon 1: small ane is confined coiefty near areas ot

wasee  discharge. aadioact coby in wie ailuvial material anear Ien Site
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This report prescste stroomizou acte oo cictlicet ond racio-
chemical data obtaire by cwnetlvoing sowpieos of suricoe and ground
water and soi_.c iv the W shomes pres rron Suiy 1657 throush Junce

1961. it is the fourth of a series ©of reports wonitoring the waste-

disposal prooram ot Les Alamos ond is prepared in cooseration wila

the Atomic Energy Commission and tho U cslnoor lalizcrnin iosg

~

2lamos Scievtiiic Laboratcery. The first rerert Jesceribes the

radioactive-waste disposnl ¢ites U braham:. 17

and third prescent @ summars f the chemical and vadicchemical analwzes

for the pericds 1649 thvovah Decenlir 1055 “Heoir ond cthors. 1902),
and Janvary 1950 throvsh June 1957 Shrakame. 10650,



The physiographic features of the Los Alamos area are shown on

fisure 1. The reneral scolory ane nydrolouy of the Los

N - ¢ - - -~ ~
_ L IR SR SR IN .- Socite gl uloilogere teatures Ototac
Jemon Mouctaio re_ien, Tew Dorieo, snd sempling stationg on the

are ces:-ribed by Crigos {1964} and a percraiized stratigraphic section

describine the cecloov alov: tho eastern sicnes of the Sicrre ¢¢ 103

]

shown in table 1.
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Valles, the Peoioriio Diatcaw, ond alons

H - o

The stratigrerhic relntions of the rocks in the Loe Alamos area are

shownr o fionre 2.

Pioape Do-<T icaramyictic tross o sccotion showivg conuralized
stratizraphic relat oo of the o Tuff to older
the Toas Momts onree
The rodiochemical arnalvses ol water =ampled wore madc by the -6
Greup of thne MYeaith Divisicon of the Los Alamos Scicntific Labor-tory

suder the girection of William enredy, Croup Leader. whe also furnished

perzentel o agsist in zample cellaction.  The rodiochemical orazleses
o1 soil smmples wore wade brothe -7 Oroup under the dire-tfon of Q. W,
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Discharge measurements. in Sa:ta Clars,. Guaje, Los Alamos, and

Trijoles Canveone were mace by the Supines WVoter Tranch of the V.5,

Geological Survey. The Surtince Wrter “ronel 130 coilectoc

sampics {rom the Tlic Nrande at woupo stotlons at Imbude and Cochiiti.

The OQuatity of Water bDrench of tne @ .70 ZDeolorical Suraoy
nade chemical analyses of all water sawmples and collected the water

Ci

samples from the Ric Chama at Chamita and tie Lic Grande at Qtowi.
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el ! numbering

Wells from which water sampics vere collectec for chemical
and radiochiemical annlvses v Acd and Pueblo Conyors are tumbered
according to well-series cesignations. Ue [s finishec in the
alluvium are constructed of dri-epoint oy corrugited cnlvert pive
Aue are in vhe "aC" and "PC" numbered scerices. L0 desiznates  toe
series of wells in Acid Canvon; PC desivnutes o similar series
in Pueblo Canyon. W.lls penectrating the olluvium and finished
in the upper 50 feet of the fanglomercte member of the Puye Conglomerate
and cased either with 2-inch plastic pipe or Li-inch to 3-inch diameter
galvanized pipe are ir the "PO" series. This well series was constructec
along lires across the streamway in Pucblo Canyon. The complete well
number PO-L4 designates we!l-line 1 and well A in that line. Deep
wells finished in the Puye Conglomerate and cased with 6-inch diameter
steel pipe are in the "TW" secries and are numbered with or without a
suffix letter "A'" to designate two sub-series. Wells Tk-1, TW-2, ancd
TW-3 (the latter is in Los Alamos Canyon) are finished in the Totavi
Lentil coif the Puye Conglomerate. Wwells TU-14 and TW-24 are adjacent
to TW-! aicd 1V-2, respectivelv. 2uc arc finished in basaltic rocks
above the Totavi Lentil and within the fanglomerate wember of the

&

Puye Conglonerate.
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Streams in Santoe Clora  “uaje. Tus Alowos, and Frijoles

Canvons head or the aossterr ¢

bmt

and flow eastwarc on the Pejarite Tlatea: toword the Rio Jrandd

¢ . 1), Streams in Sante Claro and frijoles Cauvons have perennial
flow to the Rie Cronde. Streams in Guajo and Los Alawos (aavons are
perenial only above rescrvoirs built io thouse canyons (fig. ).

Springs wmaincain lov (P us.ey rlow in upper Guaje anc Los Alamos Canyong,
Strecwm flow ir ‘uenlo Coovon is maintained from discharce from an
industrial waste treatment pirant and tuo sewaue treatment plants.
funorf from precipitation ard snowmalt incredses the discharze at times.

Afternoor thunderstorms during Julv and fugust couse floods that

w0

last only a 1ew hours; snowmelt in the spring causes small discharges

that mav centinue for weeks ond menths.,  Some of the surface wzoter in

Guaje and Los Alazmog Canvons (Pueblo Canvon is a tributary to Los Alamos

Canvor) reaches the Rio Crande durinz periods of large discharse.
Current-meter measurements ere made periodically of the discharge

in each streawm v scigcted stations In downstream order and spaced

throughout the nerennial reach. Ileasurcments were made onlv during periods

of low ‘pase) 11ov te determine more accurarely the sain i rrow from

SOt —dolet CLsoaliu Tarodslt sedps AuC SOUL 28 aal Al 20w da 1 ioy
that wight zo to ground wotor fv coach of the reaches botueen copsecutive

ond Puerlo Urrvops croser Do ree v7 o8 precipitatiorn

Clows were est Lanted ot oselected points by tiwing thic
RN 1 g 1 T Al i sl et 1 S e Corr, 71 TV Area 5
travel of a wood chip Zleating clioty & weasurec reaci,  Swull ilows in



Por wudic, DY oB deizy, aSUToano o measnrome Ve made
Tucolo Canvon Lo ceoammoas Colmonnl ob s ince stooambed

naterials in acid Canvons.  Srreamiiow in Puchlo Unnyon
irom Sce. 9, J T S S T D SO R SR I R T LA B
hoeonsiat o ot ol Uressed o Taort crow vwo sewace plaris o in the

Cioure L.--0 S . » starlong Lor di s BESY T

Acid and Pucole Carvons. waste auad
e’tes. o samnling ,oLo0s Alomos and Soota
e Jouot . .

CANTOL

tributaory carvon,  Dreocinitotion and suoumelt occesionallv ade water

Lo oohe wolume o

d

Shaut 165 mtid incustrial wastes

i
)

are ciscaarzcd annually o Jcie and Pusbilo Canyons. Al of the eiffluent

ivom tue SewaTe 2ratti. -nodnt Tor o osmnll ocmount used tor cooling at

the pouwy plant. is discharged in Pueblo Cavyvor Irom Qctober throucsh
ATl oAy ohivor D s omnoi oas 90 porcent of vho caily
cffluenr Ls vsed Lo Lor

2% Teguoe he 1Ty opction o Lislacat the
TrirUe UUlatin ) IR I T A S rotoer




YMost of the snowpack in the Pueblo Canyon

senerally melts belfore the ond ol aonrii, Ilow

at Lamitrvon nenc €

¢ flow reached covnstream 2s 1ar s PC-89 aunc

)

cw of combined of.. oont anc SnoWwueil o obser

h
s

feet per secco: . ) ncar well PC-+ in aApr.i 13935

time, :low in the lower part or tho canyvon ot

{t

A
Jpve)

able 2) and, at this

wilton Iend Spring

(fic. 43 was 55 to ©5 percent of the flow at PC-2.

Streamilow curing the summe rs refi:ccted t

ef effluent from the sewaue treatment plant.

-~

a short distance downstream {rom PC-7. The impermeable

guartz latite bed of the Tsclhiicome Zormation,

~

~ ‘Ll

th

ischarze

o,

decreased
¢ flow generally ended
1
L

atite and

ot crops out between

PC-3 and a short distance upstream from the outfall of the Central

Sewaze plant. nay cadse weter to remain in the

reaclh: of the ¢

S S

2

o

treambed through this

Jigure 5.--Vencrasized geolcogic uap of the Sierre de losg Valles

and the westere part of th

)
el
ny

[E
ra
=
=
(‘?
o

samploec oulsice tue areo showe on ficure

ivitial voint of dischorge measureuents

4

9

Plateau, showing springs

Lo oand altitude of

L streaws in Saata Clars

ioule bardelior Torfi. startins o short dstaanc

JEEUNS A OULC LS . DNl iy wpos Ly od Sawpale e il

upol whiclhh water is perched ane eacrues as o spring and secp.

Otori Seen occur in the

JUulg thirouzn Luae pasoe

Lpstream trow lamiloor
S15 LY i Tt Purry



Senta Cliva., -uwoje, Los Arames, &ue Crijoeles caayons

_ow flows i S. ce Clara, Guajoe, Los slawos, and rrijeles Canvons

7uff aad the underlving Tsc! “vome Tornmation (fige.

192
3
~
¥

w
g
a1
(o
[
13
97}

or seeps cmerce olso Ivom the alluviws irv the floors of the canvons

v

where the contect between the Dandelier and Tschicoma is covered at
only o shallow cdepth. Some seceps and springs represent the discharge
of water stored in the thin soil on the watershed.

The first streamilow measurements, Qctober 14-16, 1958, wvere
made at stations spaced 0.1 to 0.5 mile apart along the perennial reach

of streams in the four canyons. llydregraphs showing discharge are

shoom on tisurce €. 7The number of stations measured and sawmpled was

Tloure 9.-- ydrocraph showving discharge of srreams and altituaes
o stream chanuels in Santa Clara, Guajc, Los Alamos, and

riintea Canv e,

reduced during the study as patterns or lack of patterns became apparent.
The stations shown on figure 6 are, in general, those where mecsurements

vere nade neriocicoally from Octoeber

5% throuuh Seprember 1960, L1
measuronenis were ucjusted to discharge on oue day of the periodc

through usc 01 overlapping wmeasurements. Duplicate measurements at the
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2 deloyv oof cne oor more hours

betucen measurcmects.  The oischarge figeres are reporte
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Lo flov through most of the wicdle part ot the percennial

reach oi Sania Cloara Oreelr L1 g. s T T U L B TR P SR ec
. . C e o .
¢.scharge on Jlay io-1i/, oot probovay lociuceo appreciabad suowmie ! o,

P

to 2-milc reachs; _.ovw was relativesny siewcy 1o the - to lo-mile

1 cfs except {or the measurerents which inciuded runofi of pracipitation
1

in late August 195y aud spovwmelc in 2oy 19060, A slight decreasing

ates appeara to coincide

trend in the 2- te S-wile recon oo several ¢
with the area where the streambed changes irom the relatively impermeable
Tschicoma rormation to tne permeable Puye Conglomerate; a slighE trend
toward increasing cischarge at obout the 5%-mile point may be due to

a damming effect on underfilow by the impermeable Ttschicoma Formation

at shallow depth. Water was being diverted at a constant rate at Gueje

Rescrvoir for wmuiicipal use on mwost measuring dates.

The average low flow in Los Alamos Canyon (fig. o) was less than

o
wn
~

H

s, and was tue smallest in the four canvons measured. The

discharze on the threz dates of measuvrement did not =cem to be
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Measurements of the discharce in the non-perennial portion of

Los Alamos Canyon bclow the rescerveir (fig. 4) are presented in

-

table 3. Strecamilow, maint:iied 0y stowmelt in sprii and May oif 1933

n

and 1901, in the widdlc and lower part or Los lawos Canvon decreasced

. .

rapic.  cCuring late Mav and vas zone by oearly june.  Water content of

-

the snowpacl: in March 1958 was the highicst oun record. Ine flow decreased

about 40 percent betweern the stations 2.1 wiles below the dam

R. 7 E.) curing measurements on May 23, 195&, but decreased almost 90
percent during measurements on april 27, 1961, 7s the alluvium becams
saturatecd. On April 27, (9¢l, the flow remained unchaugec in the 3.1-
mile reach bel o the daun wiere alluvium overiies the Teobliceome Formation
and Tshirege Member of the Pancelier Tuff, but decreased about 50 percent
before reaching test well 3. where the alluvium cverlies the Otowi

Member.
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The recere shous tior bhigh discharges occurred from carly larch
through early ay, and peaked at about 12 crfs in April. Low flow
generaxrly ranged from v.v o 1.1 cfs und correlates with the periodic

measurements taxen inn other vears as shown on figure 6.



in sumnary

the Yoy flov in perennial streams crossing the
Pajarito Plateau in the Tos Alomos arza ransed from abont 0.3 ofs
in Log Alamos Canvon to about ¢ cfs in Sact: Clarn Creol “he largest
Low-{10v discharge occurred v Sonta {lora Caovonr aorin or Los Alamos
ana much of this rlow intiltrated e roo'ts of the Santa Fe droup in
tiie lower 6 miles ol the canvon. Jiow in Guale a2 .von  w@st of the
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Tschicoma Tormacion. Infilirotion to the Landelicr
and Trijoies Conyvons is relatively
nlateau streams

snail,
i.crease

cs Alamos

downstroanm
oroadeus anu thicliens cowneradient,
\4.‘ 8 -

Seepage losgses rrowm the

principally becavse the a:iavium
and can storc and
jater,

transmit wore



Tiie water-sawplin

Chremical ual.ty ot water
oo onetvorik i tae Los alawws arean

on figures &4 auc 5. Samples were colkvtod imonthly
period 0oi fyo yvears fron woelos oiotas o, POL oand PO
in Acid and Fue s -0 and 2a usuall
sampled monthiv. > ane supply wells in

and Guaje Canvons

their

Samples from the

3

nd compositad

~

np

collected from

Prijotes Jauyo

The Tesuit
aec arc snown @
tvpos of water

location relative to aren:z

sompled

pimontlhly. auarterly.

ot waste and sewage d
Dio Grande and Rio Cham

sample ror analysis.

seiccted sites in Souta Clare. Cuaje,
S oworias oseversl Ton-llow messurenenes.

$ O thi analyse: arce siven in tables 5

- L ey P N B - N
s ccoul 20t oporis per wiliion to fwcil
vonasLiole chiemical combioations it ik

numooered

or annually depend

f ooy
QS b

1.8 shoun
LOrY 2

series

17
05 JSlamos

Springs werc

isposal.

were collected weekly,

Samples were

}

Slamos. and

1aam

throu b3

el

itete describilag



Acid and Pueblo On

trom the wastoe treatment ocluavn as o owal

IS N Y N

[ Q0

PRI [EREEIN
- .Hl-"w, 5 2 e L = e e M PR - .
(el Loy ane guantily o cprkiwent Glscinr g

treatment piancs, ang st
treatmont plant.

& osurmmary of the chnemical

nyons

CEOnew

T

rrow sampling poincs i the Sold ond Pucblo Canyons

Caugd

civen on tabic 2.0 The avalysis or woasbes cischalged

treatoeat pruut iato Aoid Canyon and Lfrow the sewase plants o

-

vuchble Canvor olso is shoun o table 5.

somples analyzoed fvom sewmple points ore prescnicd B

taoles and discussaec there.

: )
lgposcal

1o

Chemicol anals ses

tncir

re

sysien

- K -y I, L er . T N . Pl -
TonLSs oY sivniiicarn: chica_es L Uvhe chewlceal cuarity oi owater
=3 & . J

b

spactive

(<7}
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The water from deep well TW-2A was predominantly calcium-magnesium
bicarbonate f(tables 31 and 32), except for a pericd of 1958 when it
was precominantly calcium-magaesium chlorice.  Tho prosence oi the
chloride ions may rellect recharge irow surface water iuv the canyon
that hod kigh coacentrations of the chlovide ion from the industrial
effiuent during late 1957 and early 1958. The cuality of water after
November 1959 was similar to that in well PO-37 (table 34), and the

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

macnitude in both wells.
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bonate

Concentrations ¢f calcium-masires inm, gsodium, and bicar
ions, and specific conductance [v wover from doop well TW-14 oove
morsediy fess when samples wore cotlersoc lth o0 toilor n2iore

puamping the well (tobliece 31 ond 3} thare when they uore collected
sfter the well had beon pumped for several davs.,  Samplos collected
ler are probably mot represcirtative of water in the acuifer.
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July .7, 1958, with a baller probably was not representative of the
cuality of water in the acuiier.
cuality of water pumped in 1857-01 frow that puopced in 1935,

Water frowm the Layne-Western well i (wajce Convoeon is of the
calcivuw-magnesivm bicarbenate type (tablce 37).  The water probably

is Irom a watcr-bearing bed recharged by the stream in Cuaje

Canyor,
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Samples of water werc collected frow well LA-6 (table 51)
wmonthly from July 1957 through August 1257 to deterwine tno
cuality-of-water chances boetwecn conscoutive sampics.  Nost
samples were collcocted in paire curin, a pumping period, one atter
about 15 to 45 minutes of pumping one the other arter about 350 to
500 minutes of pumping. With tYew exceptions, the concentration of
the sodium, bicarbonate. and chioride ions and the temperature and
specific conductance increased with pumpingz, but the p! decreosed.
This indicates a zune of high permeabilivy with a slichuiy diffcerent
chemical quality of water that yielids a larger awount of watcr to the
well when pumped.
The quality o1 woter from well LA-13 {ctabie 32), a new well
1,750 feet deep in the lower part of the canvon, was highly minervalized.
Concentratr ious oi tlhe sodium ion were as much as 8.18 milliecuivalents,
specific conductance reached 790 microwhos, anc the tempersture was a
few degrees higher, but the average pH was the lowest in the well fiecld.
The higher concentration of the fluoride ion in water from
wells LA-LD and LA-6 possibly is related to the pumping water from

deep aocuifers net resched by the other wells,
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