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Rodicactive weste disposal at Los Alamos, New Mexico
By

John H. Abranans, Jr.

Abstracy

Liquids and solids conteining radioactive materials have
been discharged or buried at Los Alamos since about 19hZ. The
7.S. Geological Survey began studies of the general geclory and
hydrology of the lcs Alamos area in 1949 and began investly gatlorns
of the movenent of water and radioactive-waste materials in 1557,
Tos Almmes ic on the Pajarito Plateau which is part of the
Jemer Mountain volcanic pile. The Sierrs de los Valles irmediately
west of the Pajarito Plateau and the plateau itself are dissected
by deep canyons that drain eastward to the Rio Grande. The
Bandelier Tuff of Pleistocene age caps the platean and is comprised
of ash-flow rccks that drape over the older rocks. The tufl lies
uncoaformebly on the Santa Fe Group of middie(7) Miocene (o
Pleisnocene\.) age and the Tschicona Formetion of Pliocene and

Plelstocenei:) ags.




The main zone cf éaturation is about 800 to 1,200 feet below
the land surfece of most of the weste~disposal sites in rocks of
the Santa Fe Group and the Tschicome Formation. Thé gradient on
the piezometric surface of the zone of saturation ls east-southeast
about 50 feet per mile toward the Rio Grande.

Processed liquid radicactive wastes were discharged in the 1940's
into dry caenyons or into pits dug into the tuff, and the pité vere
partly backfilled.with gravel. Liquid wvastes were discharged into
alluvium at one site. BSolid wastes were dumped into pits and covered.
After about 1950 the liquid wastes, except for laundry wastes, were
treated to below off-site tolerances and discharged into canyons.
Bludges left after the treatment of wastes were placed in barrels and
mixed with cement or vermiculite and then buried systematically between
layers of fi111 in pits dug intc the tuff. BSoclid wastes containing
radioactive materials &lso were buried between layers of f£ill. The
£111 over some of the pits containing sludge and so0lid wastes was
compacted and mounded to prevent ponding of water.

The maln discharge area after 1962 will be into Mortandad Canyon.
The movement of the wastes in alluvium end bedrock will be monitored

closely.




Introduction

Untreated chemical and processed radiochemical wastes from
facilities at Los Alamos, N. Mex., were discharged into usually
dry cenyons and pits, or buried in containers, from about 1943 until
about 1950, at which time plants for the treatment of liquid wastes
were installed. The Los Alamos Scientific Laboratory took over the
treatment and buriasl of wastes in 1953.

The U.S. Geological Survey began cooperative investigations
with the U.S. Atomic Energy Commission in 1949 of the geology and
hydrology of the Los Alamos area in reletion to the movement of
radiocactive wastes on and below the land surface.

The waste-disposal studies by the Geological Survey are confinec
principally to the disposal of liquid wastes because the contamination
of surface and ground waters by solid wastes and conteined sludges
probably is more remote than from liquid wastes. Studies generally
consist of a geologic investigation, logging of wells drilled,
collection of water, soil, and rock samples for chemical and
radiochemical analyses, measurements of water levels in wells,
pumping tests of wells, streamflow measurements, and site locations
for new disposal areas. Studies of limited extent ere made where

the quantities of ligquid waste discharged are small.



tinter; soil, and bedrock samples for analysis are collected
periodically throughout most of the Pajaritoc Plateau. The network

of sempling points and areas are shown on figure 1. Samples of water

Figure 1.~--Map showing locations of waste-disposal areas and

the sampling network in Los Alamos County, N. Mex.

are also collected regularly at four points on the Rio Grande (fig. 2).

Figure 2.--Generalized map of the physiographic features of
the Jemez Mountain region, New Mexico, and sampling stations

on the Rioc Grande and Rio Chama.

Airborne westes have not been studied in detail by the Geological Survey.

A systematic sampling program wes started about 1956, and a
period of intensive sample collection lasted from July 1957 through
July 1859, after which the program was reduced and sampling ves done
on a iess intensive and a more selective basis.

Investigations of the movement of water and radiocactive materialc
afier disposal into canyons and into pits are underway. OSpecial
eguinaent and methods were developed to aid in determining the physical
and chemical processes involved in movement of wastes through alluvium
and throwsh consolidated rocks such as the Bandelier Tuff. These
étudies, combined with an expanded program of general geology and

hydrology, should determine if, how, and vhere radioactive materials

move vhen placed on or in the ground in the Los Alamos area.




This report describes only the methods and places of disposal

of rediomactive wastes and of sewage at lLos Alamos. Twelve waste-
disposal areas and their construction, type of waste involved,

manner of disposal, and speclal problems are described and three
sewage~-disposal plants discussed (fig. 1). No attempt is made
herein to interpret the studies. This report onh wastes and weste-
disposal sites precedes a series of reports in preperation on studies
of waste movenment.

Los Alames ig on the Pejarito Plateau vwhich is part of the
Jemez Mountein voleanic pile (fig. 2). The altitude of the platesu
ranges from 7,300 feet on the west side to about 6,200 feet on the
esceroment at the Ric Grande on the east side. The aliitude of the
Rio Grande in White Eock Canyon is about £,500 feet near the north

end and sbout 5,300 fect rear the south end.



The Sierrs de los Valles immedlately west of the Pajarito Plateazu
and the platesu itself are dissected by deep canyons that drain east-
southeastward to the Rio Grende. The walls of these canyons are
steep and at some places vertlical, and the relief along some of the
large canyons is 800 to 1,000 feet. Generally, the gradient of the
canyon floors in the upper, or western, reaches is steep, and bedrock
is exposed between patches of thin alluvium. In the lower reaches
of most of the canyons the gradient is relatively flat and the
alluvium may be 50 or more feet thick. The relatively undissected areas
of the plateau between the canyon form finger-like mesas that extend
east-southeastward. A sandy-loam soil, weathered in place (Staritzky,
1949, p. 4) and ranging in thickness from 3 to B Pfeet, is on the
central and western parts of the mesas. Along the edges and in the
eastern parts of the mesas, little or no soil is present.

The Bandelier Tuff of Pleistocene age caps the Pajarito Plateeu.
It consists of ash-fall and ash-flow rocks that are draped over the
older rocks, filling the lows and smoothing out the topography of the
older rocks. The Bandelier Tuff consists of three members. In
ascending order they are: the Guaje Member, an ash-fall pumice and
water-lald pumiceous tuff; the Otowl Member, a friable ash-flow tuff;
and the uppermost Tshirege Member, a series of ash-flow tuffs with

one thin water-laid bed near the top.




The Tshirege Menmber is moderately resistant to erosion, but it
contains open Jjoints and has many small vertical and horizonital joints
filled with veathered material or sediments. The Jolnts may intereonnect
to the top of the Otowi Member. The Tshirege has an average porosity
of 4-50 percent and an average permeability of only 1 to 6 gallons per
day per square foot. ©Pore spaces are small. The ion-exchange capacity
of the tuff rangee from about 2 milliequivalents per 100 grams near the
curface to about half a milliequivalent per 100 grams at a depth of about
20 feet {Weir and others, in preparation). The tgff is approximately
T5 percent Sioe.

The Bandelier lies unconformably on the Santa Fe Group of middle(t)
Miocene to Pleistocene(:) age and the Tschicoma Formation of Pliocene and
Pleistocene(?)} age {CGriggs, 1955, 44-57 and 72-76). The Santa Fe is
subdivided into the Tesuque Formation (Spiegel and Baldwin, in press), the
Totavi Lentil, and the Puye Conglomerate in ascending order. The general

stretigraphic relations of these rocks are shown in figure 3.

Figure 5.--Diagrammatic cross-section showving generalized
stratigraphic relaetions of the Bandeller Tuff to older

rocks in the Los Alamos area.

Alluvium in the canyons consists of materials eroded from the
Sierra de los Valles and the sides of the canyons on the Pajarito Plateau.
It is thin in the headwaters of the canyons, and commonly bedrock is exposed;
it may be hundreds of feet wide and as much as 80 feet thick in the lower
parts of the canyons. Most of the alluvium is sandy and contains cobbles
and boulders, and it is considerably more permeable than the Bandelier Tuff.
Small bodiec of perched ground water occur seasonally in the alluvium in
the thin upper parts and perennially in the thick lower parts in most canyons.

7



The geology and hydrology in the Los Alamos area is complex, and
the wovenment of water is known only in general. Interpretation of
the movement of water through the zone of aeration is complicated
by the different rock types and by the structure of tne rocks.
Pre-Bandelier faulting and jointing alsc complicate the interpretation
beczuse the rate and direction of movement of water and nuclides would
Le considerably different through jolnted and faulted rocks than it
would be through the pore space of solid-rock units.

The zone of saturation, or main aguifer, lies about 800 to
1,200 feet below the land surface of most of the waste disposal sites
in rocks of the Santa Fe Group and the Tschicoma Formation (fig. 3).
The sources of recharge to the main aquifer in the area are not known.
The gradient on the piezometric surface of the main aquifer is east-
southeastward toward the Rio Grande about 50 feet per nile.

The annual precipitation ranges from sbout 20 to 25 inches along
the exfreme western part of the plateau to about 12 to 15 inches at
the Rio Grande. Most of the precipitation occurs during the winter.

Vegetation is predominantly ponderosa pine, Jjuniper, and grasses
(Isaacson and Lovald, 1935, p. 3). Pinon and juniper grow, generally
on the eastern part of the plateau and merge into pine, which
vredominates in the western part. Pine grows farther east in the
canyons than on the surface of the plateau. Deciduous trees and

shrubs are comuon in the narrow, deep, western partis of most canyons.
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Disposal ¢f redioactive wastes

Redicective wastes disposed to the ground at los Alamos consist
of sclids, liguids, and sludges. The types end gquantities of wastes
hove changed with time at some areas, and the teclmiqués of disposel
have evolved from crude uncontrelled dumping to controlled burial or
discharge. In early disposal practices solid wastes contaninated
with beta and germa enitters were sometimes dumped into a scrap pile
near the verlous laboratories, and both solid and liquid wastes werc
dumped outeide buildings or down sink drains during emergencies.
Liquid wastes were at first discharged unireated intc canyons, into

underground storage tanks, or inte pits filled with gravel.

9




Since about 1550, soiid westes consilsting of laboratory or

. o . ;
experLmenial equipnent, Ia

buiidings, have been

iarpe items, such as

wiastic bags or cardhoard

buil

NZLNG

suried in

ol
1
ct
0

from glassware and gloves

oS-

(¥

o eniire

. Small articles are sealed in

tons for hendling before burial, and

; commonly are burned. The

rilled to land-surface grade by covering each layer of wvaste with

several feet of fill.

The tetel velume of solid wastes added to the pits each yearachnaéy

s increased as shown by the following figures.

(From reccrds of the Los Alamos

1947 through 1953

Tiscal year
Tiscal vear

fiscal year

fiscal year 1

fiscal year 1S

fiscal yvear
figcal year

‘iscal year

1

1,500
3,800
2,200
2,500
3,200

%,100

/7

Scientific Laboratery)

to 2,000 cubic yards (estimate)

cubic

cubic ¥

cubic

cubic

vards
yards
yaxds
vaxrds

yards




Liguide containing chemical and rediochemical wastes in

spension or in solution may pass through the rock onte which
they are discharged. The potential contamination hagard to
underground water is minimized at Los Alamos by treatment, dilution,
or containment of the liquids. A large percent of the redioactive
iong are removed from the liguid with resins or by precipitation.
The treatment may end with sludges, in which radioactive material
is cenecentrated, or concentrated on the resins. Sludges are mix
with cement or vermiculite, seeled in 55-gallon drums, and buried.
Resins are usually druamed directly when they can no longer he
regenerated. The supernatant liquid is reduced to off-sit
tolerances, or below, by noxrmal decay or by dilution before it is

-+

discnarged intc cenyons. Small quantities of wastes toc lov te be

-

neasured are scmetimes discharged intc canyons from several resctor

zives.
Smell quantities of radioactive wastes are released tc the
atmosphere in gaseous form vhrough tall stacks at several sites on

~o ~__.u

cio Lops. Most ions are rexoved by verlous Uypes of traps and

Ty

PR X T Ly e - ] i~ - - o d h KR K et e
within tle stacks and the solids comucaly buried in pitis.

/1
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Waste=disposal areas

Haste-dispcsal areas are numbered 1 through 12 on figure 1.
Within any particular disposal area, some sites or itypes of disposal
have been abandcned and replaced with newer methods or plts. Sone
disposal sites, used during the early days of work al Los Alamos,
have teen used since about 1950 on a grestly reduced basis. There
is no special significance in the order of number of the disposal
areas. The clder, pertially abandoned, areas are discussed [irst,
then the areas with both old and new disposal areas, {ollowed by new
dispcsal areas or aress with little or no problems of waste disposal.
Tndividual dispcsal sites within a large disposal ares are designated
Wy mambers to identify each plot known or suspected tc contein or tc

nave contained radicactive meterials.

Area 1l: Two-~Mile Mese burial area

Aree 1 consists of two small fenced shellow dispesal sites dug
through the scil mantle into the underlying tuff near the center of
gec. 20, T. 19 N., R, 6 E. These sites were used during the early
igk0's for the disposal of solid wastes. GSome containers with beta-
pama emitters are reported to be buried here, and it is not known et

what depth the containers are buried. Relieble records of the type

O
o

» amount of radicactive noterial that might have been disposed of

3
3

in Area 1 are not available.
Site 1-1-&, about 2,000 squaere feet, is on a level surface of
the platean. The sandy soil cover about 2-% feetv thick shows little

indication of erosion.

/L




Site 1-2-8 is an area ol about 50,00C square feet. A mantle
of serdy soil ebout 1-2 feet thick overlies the Tshirege Member.
©he surface silopes gently northwvard and contains & sparse vesetative

cover of clump grass. Sheet ercsion is evident upon this surface,

R

endt a smell wash has been cut at the west end of the gnced area.

Blocky tuaff with no ap?arent joint pattern and & northiwvard slope of
1ess than 5 percent crops out betveen the fenced area and the south
coris of Two-Mile Ceryon a few hundred feet north. A shallow-diversion
aitch south of the fenced area probably would prevent further erosicii

oYy

that, in time, might exiunme and scatter meterial that is radioactive.

fAven ©, in the NL- sec. 13, T. 19 N., R. G E., was used
extensiveiy for disposal of westes processed in the area until
about 1050. Since then, the area has been used'primari Y as & Pasct
<o detonate nigh explosives that contain only small guantitles ©

-

sadicective neterials., Estimates on the cuentities of radicectivit:

of the liquid and solid wastes placed in the aves are not aveilable.
Redioactive barium and lanthanum mistures having a combined

anl{-life of 12.C days and containing strontiun-GY oand 90 es

mourities were buried at site o.1-1 in stainless-steel toanks end

silowed o decay for & certain number of half-lives. The liquid

waste then was leached with an acid in covered concrete lined pliis

Jhich were open-bottomed in the eliuvium in Beyo Camyon. The alluvius

a3 ik “A

about 12 feet thick, lies on the Tshirege Member of the tail.

“ E 2 . el P g g gy g oy ey [P JPRS P | - L TR A, -
~c gltudies ¢l waste NOVENSRT kS sken conaaceed, one clT0YTT SCULL




Radioactivity of as much as about 20 mmyhr (m;ll;roentgens

per hour) at 2 feet were found on the surfece soil near the tanks
and leach pits and near some old laboratory sites in August 1961.
Radioactivity within the covered leach pits was high. Samples of
the alluvium collected near those pits in July and August 1956

contained the following activity: ‘ - ;

(Counts per minute per dry gram---

enalyses by the Los Alamos Scientific Laboratory)

Gross Gross Gross
Depth ' Strontium
alpha beta . gamme ;
Surface 1.4 37,270 39 3,120
12 inches 1.9 5, 460 10 15
20 inches 2.1 6,770 20 818
3 inches .5 220 y - 18

45 inches 1.9 250 - 8 tE 45




Twe firing pade at site 2-L-L were used extensively in the
past but were used only occasibnally in 1961. In the lsbte 1940's,
the pads were vwashed with walter and swept after each shot. The
wash water seeped intc natural surface and artificial drainage in
the elluvium, and the sweepings were dumped at site 2-3-5.
Radioactivity of the pads wvas about 2 mr/hr in 1961 and could not bé
reduced by washing. A sample of soil collected in June 1956 from
one of the drainsge channels tﬁat had received vesh waiter from the
pads contained 31,260 ¢;m/dry g (counts per minute per dry gram) of
gross beta, 10,080 ¢/m/dry g of gross gamma, and 3,470 ¢;/m/dry g of
strontiim. Some detris from the shots undoubtedly feolLi con the wallc
in the upper part ¢f Bayoc Canyon and some activity wacihel into the
sliuvizl materisl ir the canyon. The canyon is 300-4I0 feet deep atl
this »cint.
2

A zample of so.l collectel in June 1956 from the lww ares at

-

site 2~3-5 contained nc gross bets and 10 ¢;m, dry g of grooss gamma,
The wastes in the durp were burned during 1257 vhich prcbably
digpersed sone of the activity into the air. The ashes vwere dumped
in area 7 ard the niv nackfilled. No wastes have heen dumped at

rting in 1957 sclid wastes were pleced in pits in area 3 on

€8]
g.

-

the plateau. In 1961, radioactivity at site 2-3%-& measured about

nermel background ccunt, wvhich 1s (.01 to 0.03 mr/hr with several

spote being as high as about 0.6 mr/hr.




4 pertiaily filled woocd-lined open—bbttomed pit about & feet
by 8 feet square and 6 feet deep in the aslluvium at site 2-2-5
contained activity of as much as 10 mr/hr in 1961. Liquid wastes

drained directly into alluvium through the pit bottom. Mostly

s0lid wastes were disposed in this pit.

Area 3: Pajarito burial pits

Ares  is on & mese in the EY sec. 22, T. 19 N., R. 6. E. The
surface of the mesa slopes gently eastward. Ten-Site Canyon heads
& chort distance northeast of the pits. The soil covering the tuffl

is about 3-5 feet thick. The canyons about 1,000 feet north end

[
\J

south of the pits area are about 100-150 feet deep. Twe prominent
vertical joint patterns in the tuff are oriented about 60 degree;
te each other. Spacing of the major joints, most of uhich are fillel
with sediments or asltered materidl, is about 10 feet.

Two rectangular disposal pits are 100 feet by 600 feet by 20 feet
deep at site »>1-5, and {our small rectangular disposal pite each
L0 feet by 600 feet by 20 feet deep are at site »-2-SL. Shafts 2 feel
in diameter and 12 to 20 feet deep between the pits in Area 3 do not
have a site number. Shafts 2 feet in dlameter and 20 to 60 feet deep
vill be constructed in tuff during 1962 or 1963 at site 38 for
dispcsal of materials which are slightly contaminated. The pits were
mostly filled with waste and backfilled by 196C. The fill probably

sheuld be compacted and mounded teo minimize ercsion and ponding of

water on itec suriace.




A record of radiocactive wastes pleced in the plts and holes

cinee 1954 has been kept; however, records prior to 1954 are

incomplete. The totael activity of solid wastes burled in the ares
cannot be estimeted. The west pit in area 3-1-5 was filled with
about 10,000 cubic yurds of waste between February 1956 and the end

o1
b -

9]

859, A building containing several grams of plutonium wes buried

in the east pit in ares 3-1-5 in 1557 along with some machinery.

|

Siudges fronm treetment plants contain gross-alpha activity,
short~lived bete~ and gemms-emitting isotopes, and some strontium-GC.
Piuntonium and americium sludges are nixed with vermiculite or cement
in 55-gdllon druns and buried.

Barium and lanthanum wastes are placed in steel casings and

buried in the 2-foot diameter holes.

Area 4: Technical Area 33

Area 4 is in secs. 19 and 20, T. 18 N., R. T B., and sec. 2k,
7. 8 N., R. é E. The surface of the plateau at site L-1-S slopes
gently to Chaguehui Cangyon aboﬁt 20 yards to the south. The soil
is thin and supports little or no vegetation. The Jjoint pattern of
the tuff is varieble, and the joints are not prominent or persistent.

Explosives involving radicactivity wvere fired in the 1640's in

»lts end on npads in the south and east parts of the area. Wastes

were disposed of locally because of the great distance to centralized
dispocal pits. Current 4

are centered in the vestern wart of the area.

isposel provlens, greatly reduced in scope,
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Four pits, each gboul & cr 7 Teet deep, comprising & total area of

about 5,000 square feet were used from early 1949 theousgh 1955 and contain
an estimated seversl hundred kilograms of urenium-278 (Harlow Russ, 1561

oral communication). About 80 percent of the useable volume of the wils
have been backfilied. The i1l probably should be compacted and mounded

to minimize ercsion and ponding of water around the pits. .

Shafts eboult 12 feet by 15 feet square and 50 feel deep were constructed

in tuff. The walls vere lined with wood, and about 2 feet of concrete was
soured on the floors. One shaft was constructed et site 4-1-S, one ot sit
4-2-5, and two at site 4-3-S. Explosives conteining uranium-238 vere fired
gt sites 4-2-5 and L-3-5. The shafis were last uced about 19b49. They vere
opened for inspection in 1954 and then backfilled with tuff

Several firing vads st sites 4-1-S and 4-2-5 contain some uraniuw-259.

Bite 4-4-5 is & target into which projectilec containing redicsciive

0

w

materials were fired. The target is cut into a cinder cone cn top of the
north wall of Chaguehui Canyon. Tuff.abutts thie cene on the west <ide and
weathers into blocks; it contelns few Jjointe.

A pit about 10 feet square and dug into the tuff about 5-10 fect ai
site 45-I was used to diepose of colutions contaminated with tritiw: {rom
1250 throush 195¢ Sarmples of tuff cohtained several {eet beneath the it
i 14957 did not coptaein measurable amounts of tritium. Another pii at
cive 4e5-L contains a septic tank into which wraniw-235% and 230 verc
diccharged in 1561, vThe s0il cover at these sites is thin.

Two emergency relesses of liguld containing plutonium were washed into

a septic tank less than 50 feetl from the north wall of Chaquehuil Caryon.

r4




Aree 5: Mesita gel Buey

between Pajarite Canzron

3

Arez 5 is =n elongete area cn a mes
and Canada de Ruey end extends about 1 3/ miles through
sec. 36, T. 10 N., R. € E. and sec. 36, T. 19 N., R. 7 E. The
surface of the mesa &% Ares 5 1s reletively smooth and slopes
gently scutheastward towerd the canyons paralleling the mesa. The
soll cover along the avis of the mesa is ebout 1 to 2 feet thick

but thing toward the canyons. The tuff cropvs out on the mesa along

wii Ll

the canvors. Erosion ¢f the soil is slow because of the small

drainege area. Vegetation ig mostly clump grass, small caci, and

ege
pinon and

Arez 5 is tc be & long-term disposal erea. The U.S. Geologicel

Burvey cooperated with the Atomic Energy Commission in the selection
of the area and recommended that disposel pite be no closer than

50 feet to the canyons, te no more then 50 feet deep, and that

open jointg in the pits he sesled with fine-grained material.

The erec was selected because it is relatively isolated and

probeblyy is large enough for disposal of solid wastes for 10 or

more years.

/7




™
i

disposal wits at sites 5-1-8 and 5-2-8 were dug in 1957

B

X

and 19506, respectively. These pits, which ere 100 Teet by 60C feet

£

square, 29 tc %0 feet deep, end have & ramp on each end (Enders,

e

O, ©. 153;, are dug in tuff. Among the Tirst items burned and

%

wied in these pits were buildings centailning unlmown guantities of
plutonium, uranium, and mixed fisslon products. The pit a
5-1-8 was filled to cepacity aend ebout 60 percent of the pit of
site 5-2-5 was filled by the middle of 1662. Estimetes for wastes

buried in these pite are shown below:

{Trom Aecord” cf the Los Alamos Scientific Laboratory)

D
i

1959 4,838 cubic vards
1960 - 5,777 cubic yards

1961 - 7.170 cubic yards

1562 - 3,076 cubic yards (180 hoio)

Three shafis 6 feet in diameter and 60 feet deep vere constructed
in tulf at site 5-3-5 during March 1 1960 for uncontaminated classific’

chapec.
Area 6: DP - Vest

Area 6, one of the cldest ai spoual reas in contiauous use gt
Loz Alamog, lies moostly in the S, sec. 1i, T. 13 N., R. 6 E. The
Tormatlon, febrication, and recovery of plutonius metal {Christenson,
1553, r. 818} and the disposal of the resultant liguid westes are

anh 4 et e [ IS - e CEs : i - b
accorplished here. Solid wastes placed in Arew 6 Pricr Lo abour Lo4Y

Yoy e pm e o e gy oy e e a2 . . Ly P b3 v e K :
NGTUE Seen VrEAsSLerYeo U sSuerase L Ares . S.i.\l(.toe.:x Iron Area G

o
£
[#]
5

“oecy o ainee 1GR3

wig QL T SLTIOR LYTL .
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A pit dug inte The tulf at site 6-1-8 has an area of about
206,000 sgquare feet. The south side of the pit is gbout 100 feet
from a canyon that is tributery to Los Alamcs Canyon. The nit wes
rilled between 1645 and 1947 with sclid wastes mostly Ifrom DP site
end TA 1. The surface of the material in the pit and the suriace of
the L00-fect interval on the south slope toward the tributary canyon.

-

i00-foot intervel is partly grass covered and centains some

outerops of tuff. Beveral small erosicn channels originsgte in the
sarface of the pit’e {11 eand extend across the naturel surface
Tetveen the pit and the canyen. The tuff, which crowc out on the
werth well of the canyon, has g blocky structure and no prominent

5y soaesn.

L 98 54 Gt pal ade o - PR - Byl s Blie} “ ol ey
e hiphest concentration of gross alpha in sell sanplies collecled

in June 1955 & short distance downgredient in the capon south of oo
P Ao

S S R DR BUNE R Py
caas w0 disintegrations per minute per &y gram.

Solid~waste pite and sbainless-steel sicrage tonks containing
iiquids are &t site G-2-8L. The pits contain plutoniws and uré.ni* i1
vooten,  Liquids have not been added to the storage tanks since about
1949, The level cf the radicactivity in these tanke, checked in the

early iy50°s, was-es estinated to be 160 to 1,000 grams of piutoniws:.




Site 6-3-L consists of three interconnected pits 200 feet lons,
25 feet wide, and § feet deep. The pits were dug intc the tuff along
the south edge of e finger mesa adjacent to a tributery of Los Alamos
Canyon during the summer of 1945. The pits were constructed as
fiiters and were 7illed tc & depth of abcut 5-6 feet with lerge

grevel at the bottom and lLayers of amall gravel, soii, and tufil ebhove.

capacity of each pit Lo approximately 00,000 geiicis. Sone

-

1t L943-19L5,

scaarged into the piis

s started in Octouer i7,. Couseguentl

TN ded e e . e m SR RIS TR A e g e tde g e o .o
[N es Gl owmstes Jron clothing used duris W —GdCITOLLSY ODCTGEGIGS
P - - . [RRCN.

AWE Leest U.J..u\.—‘l" roed UG this slue.

JloCaarge 0l laundiy wWasoe WG ull pCL LUGINLI uay

S oagmen A e IS e T T e e ens T o . aee 3
s veenn O,0u0 to C,000 gollicas nil has avergred

Llon palicns annualdl;.

e qv...

L L T
The wosoe weter wae dicchar C‘

inte pit 1, vhere the water moved into and throush tae jravel and

SULL Tilter. douwe waler rasained

ol

cverilow mapes inue Lits £ an J. The volwaie waav reacaed piv I oics
nol Lnown Lbuu L Lelieved W ve relalively saoll, alilwougn at one tine
VBLEY b reporved Lo ieve ovefiowed pit S. A pond which novw contaiic
catvalls and varicus aassn reeds formed in pit 1 in the early 1950's

vecause the overflow plves Trow pii i became pertly clogged and alsc

wossiuly beceuse of the clogging of the weores i tae underlying tuffl.
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The activity in semples of tuff collected beneath pit 3 in

June 1957 was as follows:

(Counts per minute per liter--

analyses Dy the Los Alamos Scientific Laboratory)

Gross Gross Radioactive .,
Depth
alphsa beta’ strontium
5 feetl 2.2 1l -
10 feet .8 5 63
15 feet 1.1 8 76

From 1945 to 1955, samples were obtained occesionsally of the
waste-water discharge from the laundry for radiochemical analysis.
Starting in 19%9, a weekly radiochemical analysis was made from a
composite of samples collected daily during normal operation of the
laundry. Date in table 1 show that plutonium accounts for sbout
one-third to one-half of the gross-clpha activity and that radio-
active strontium accounts for about one-tenth to one-twenty-fifth
of the gross-bete activity.

Discherge of waste to the three pits av sive U=3-L ceased in
1961. The pite prcbably should be backfilled to prevent waier from
ponding in the pits t¢ a level that the walls would be breached and

the contents drained into the nearby cenyon.
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‘ Table l.--Average of weekly composite semples of raw waste discherged 1intc
.pits from lsundry at Los Alamos, 195% through 1960, site 6-3~L

(Analysis by Los Alamos Scientific Laboratory)

Gross alpha  Plutonium Gross beta Ragioaz';ive
Year (counts per (counts per {counts per (s ror; um
€ minute minute minute ?0::1;1 stepe r
per liter) per liter) per liter) per ;zter)
1955 1,907 655 - -
1956 11,920 763 - -
1957 1,282 539 25,682 563
1958 861 RS ¥ 16,624 1,898
1959 1,244 715 3,088 234
‘ 1960 2,313 1,053 22,636 887

Z3 a_




Site 6-h-L consists of four pits 100 feet long, 20 feet wide,
and sbout & feet deep located between the axls and the north rim of
& 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 6-3-1, were backfilled with layers of gravel, soil, and tuff
to & depth of 4 to 5 Peet. The pits were used from about 1943‘to
giout the middle of 1952, &t which time a waste-treatment plant was
put into operation. A strong scolvent, such as hydrofluoric acid in
plutonium wastes, may have éeacted with the tuff along joints in the
filoors and walls of the pits and caused‘some of the joints to enlarge.
The &verage concentrations of*fluoride and plutonium discharged into
the pits was 16C parts per million and 60 counts per minute per
milliliter respectively (Christenson and Thomss, 1962, p. 258) in
the 1G64=.52 period.

Flow of weste water into these pits probably.averaged about
2 to0 3 million gallons ennually from 1543-52. The wastes flowed
into a distribution box, then presumebly flowed trom the distribution
box into pits 1 end £, and through overflow pipes into pits 3 and 4,
respectively. Reportably more water moved into pits 1 and 3 than
moved into pits 2 and @, and at times some of the plts became
clogged and overflowed, the overflow moving northward towards a ganyon.

The_radiological,éuality of the raw waste discharged into the
pits from 1943-52 is probably similar to that now entering the waste-
treatment plent at site 6-5-L. The pits probably should be backfilled

to prevent water from ponding in the pits.
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Onermaticn of the treatment plant at site 6-5-1, began in 1932.

-

cr

Most ol the radiocective ions from plant wastes are precipliiated

de-walering cf sludges that contein plutonium is stored in tenks
for several hours or dmys for control analysis and then ls discharpged

Prop the tanks into & nearby canyon. Chemical wastes, such as the

- s

hdrelilucric ecid used in processing the plutoniwm, are neutralized

and zlsc discnerged inte the canyon.
O

The approximate volume of wastes processed at the plant annuall

bl

anfl the groos alpha and plutcenium are shown in tabie £. The highest

Ted 2l e o

o=t
'

concentration ¢f gross alpha in scll samples collected in August 195+
sherh, distence downgradient from the peint of discharze intc the

per ninute pexr drl gravs.

. [Se 1

P S o ES I 2 e - ~ Lo R A
& CLLVeIrT TAayv CQINALNY SUCIwl IMGeli Lol

crowyl several bulldings in which radiocaciive wastes are crectied.

e ety g LT ar ~ - 1 - 3 PR - = « NSO .
2o of this runcefl have not been collecuved, bhut small quantitien

he washed inte Locs Algnos Canyon throusn

ER — FOR.
(UL SENLGIY IR ¢ g Vs

’ ", Tl e gy - ~
srea . Waste treatnent

. A - - . . Ty o £ Sem ELUS - ~i e
e dlspeosel lacility at Aree T consists of a itreatment plant

that has been in operaticn since Januery 1951 and vhich discharges

treated waste water imtc Acid Canyon. From gbout 194% to 1951, rav

- ers

WELETS

5 were Gilscharged inte the canyon.
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Table 2.~-Volupe of flow into the tremtment plant, and the e
concentrations of the influent and effluent of gross elpha
and plutonium, sites 6-L-1 and 6-5-L

(Analyses by the Los Alamos Scientific laboratory)

Gross alpha Plutonium .

Volume Influent Effiuent Influent Effluent Total
i(thousands| (thousands of (counts per (milli- | (counts per | equiv.

Year of | counts per mirute 1/ grams) minute 1/ to

gellons) minute 1/ per 1% terd ) per litex plant
per 1iters ) (mg)
952 2,683.0 56.2 35 8,761 35 8,781
1953 L,0h3.€ hel oe 92,37% 7% 92,378
1954  3,0226.8 187 T3 33,560 93 37,836
1955  2,8%h.¢ 218 116 30,00k ot 36,555
105¢ 3%,801.1 ad 60 18,490 59 23,683
12057 k,712.9 58.5 65 11,883 65 21,03C
1958 2,658.8 16% 64 27,640 62 38,017
195G 2,h96.4 236 11k %2,5%2 08.8 56,541
195¢  £,264.1 62t %10 81,159 DR% 9/h27,829
1961 2,b88.2 €61 695 09,151 635 173,938

1/ Veighted everage

a/ Includes 1.3k1 grems of plutonium 238
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Discharge into Acid Canyon is estimated to heve been about
10,00C gallons deily between 1946 and 1951. The volume of discharge
generally increased from 1551, when records were sterted, to 1961
(table 3). Waste was released from the treatment plant during
each working day in slugs of 15,000 to 20,000 gallons each.

Acid Cenyon is & deep "V" shaped ceryon cut into the Tshirege
Member of tée tuff. It hes & steep gradient and contains weter only
during floodflow, spring snovmelt, and during discharge from the
plent. Acid Cenyen discherges into Pueblc Cenyon, vwhich has & larger
drainage area and generally contains & smell stircam which origlnates
at & sewage-treatment plant upstream. The treatment plant in Area 7
probebly will be replaced in late 1962 or eerly 1965 bty a new plant,
which will discnerge wasteg intce the upper parv of Mortandad Cenyon.

The radiclogical quality of the raw wastes entering the plant
and of the treuted wasies discharged from the plant is shown in table %.
Most of the radicactive lons are precipitated into sludges which are
de-wetered before burial at Area 3. The liquid wastes are discharged
et approximately one-tenth cf drinking-water tolerance. Regulaer washing
of contaminated vehicles, through 1957, in the parking lot at Area T,
and 8 spill of sludge in the parking lot apparently did not add measureble
rediocactivity to the canyen. However, an eccidental discharge of siudge
from the plant, in November 1958, increased the gross alphe of the
surfece material in the stream chamnel for & period of several months.

Reportedly,\the radiological quelity cf the raw weste discharged
into the canydn before 1951 was similar to that entering the treatment
plant during the period 1951 through 1961. The pH of the rew vestes

renges between gbout 6.6 and 1.8,
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. Table 3.,--Volume of flow into the treatment plant, end the concentrations

of the influent and effluent of gross alphe and plutonium, Area 7,

(Analyses by the Los Alamos Scientific Laboratory)

Gross alpha Plutonium
Volume !, Influent [, Effluent Influent [, Effluent
Year | (thousands (‘g/counts per (Z/ counts per (milli- (g/counts per
of minute minute grams) minute
gallons) per liter)‘ per liter) per liter)
\
1951 i} ,009.7 2,380 95.8 539.3 95.8
1952 7,538.9 1,845 2.8 45,7 h2.8
1953 6,900.0 1,900 105 1,940 hg
1954 10,730.0 3,300 222 2,600 60
. 1955 10,428.7 2,670 167 1,029 61.5
1956 10,653,k 2,100 113 794 29.0
1957 11,538.5 3,580 125 1,429 22.6
1958 1G,37Th.5 4,920 155 1,567 26.2
1959 11,619.4 7,250 160 3,577 30.9
196C 10,850.5 13,20C 123 5,296 71
1961 13,962.3 9,767 195 5,686 111.6

;_{ / Weighted aversages




Area 8: Ten-Site

Area 8 is in the E4 sec. 22, T. 19 N., R. 6 E. and is at the head-

of & small flat-bottomed canyon tributary to Ten-Site Canyon. Clay,
about 3 feet thick in the channel of the tributary canyon, is weathered
in place from the Tshirege Member of the tuff. The treatment plsant

in this ares processes large amounts of radloactive barium and .
lenthenum containing some strontium-90 impurities. The treated
supe;natant liquids are discharged into the tributary éanyon.

Operations in the early 1950's consisted of the storage of
redioactive wastes in four 50,000-gallon tenks for several months
prior to thelr dischargé into the tributary canyon.

A summsry of waste discharged from Area 8 from January 1956 to
January 1, 1961 (except December 1959 to June 13, 1960) is shown in
table 4, The first phase, Jenuary 1956 through February 1957, consisted
of ion-exchangé processes with resins, which were later made & paft of
regular plant operation. The resins were regenerated and the sludges
buried in Area 3. The second phase, February 1957 through November 1959,
wes & series of pilot plant studies for the removal of strontium=-89
and 90. Both processes were used in the plant after June 13, 1960.

In addition to the normal discharge of treated wastes into the canyon,
a spill of relatively high beta-gamma sources occurred in February 1956,
when & storage tank overflowed.

The quentity of water discharged tc the canyon is relatively small.

The average discharge of radiocactive material is about one-tenth of the

off-site tolerance.
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Table L. --Yolune of flow and coneentrations of grong beta and radiostrontium discharged into a canyon

in Area 9, Januory 1056 through Hovember 1959 and June

13, 1960 to Jamuary ¥, 1961.

{Apnlyses by the Los Alanos Sclentific Taboratory)
Gross beta R%%;ga:?iYC G1oss beta Radiocactive
Datas Voluze (counts per ,Srrontiun Jros strontium
atns (gallons) DH Minute mer {counts per {counts per (co o
gallons e 1 : ) unts per
milli-11iter) ninute pex minute) mimibe)
e liter) mabe
January 1956 4 A
through 183,600 - - - 22,78 x 108 | % 8.95 x 10%°
February 1957
Yoxrch 1957 : A
through 430, 57¢ - - - - H10.81 x 100
December 1657 1
Jamary 1350 4
fthrough 370,755 - - - - & 6.08 x 10™°
Decenber 1958
January 1959 ‘/"l/ ' -
through 560,23h - - . ~/14.89 x 107
November 1959
June 13, 1960 4 4. gl
through 79,359 | /2.6 ess .75 - -
Janusry 1, 1961

L2

2/ Weighted averages



. Area Q: Ouega and OWR (Omege West Reactor) Sites

Area 9 is in the SW sec. 15, T. 19 N., R. 6 E. Liquid and
elrborne westes from the operation of two reactors in Los Alamos
Canyon are discharged here. Coolant water conta&ining induced
activity with a short half-life 1s discharged into the stream,
channel &t site 9~1-L. Several curies of shori-hali-life chromium,
zinc, and antimony from the ion-exchange column of the OWR (From
records of the los Alamos Scientific Laboratory) are dumped
periodically into the stream chamnel at site 9-3-S. Materials were
cleaned Quarterly from the trep of & stack at site 9-2-5. Until
eerly in 1961, the wastes were dumped on the alluvium on the floor

. of the canyon. They contained an average of about 12 uc (microcuries)

137 131

s of cesium and iodine

Area 10: Techniceal Area LG

Arec 1C is in the Wi sec. 3,J18 N., R. 6 E. It was an

be used egein in late 1962 or early 196%. Some plutonium is present
but the extent cennot be estimated (Phillip Belcher, August 30,

' ' active experimental site in 1960 and 1961, and it is expected to
t 1961, oral commwmication).
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The Geological Survey cooperated with the Atomic Energy Commission
in the gelection of the area and conducted and extensive geologic and
hydrologlc study concurrext with construaction. Approximately 55 to 60
holes £ feet in diameter were sugered into the Tshirege Member of the
Bandelier Tuff to & meximm depth of 110 feet. Three test holes, drilled
to depths ranging betweern 1,400 and 1,821 feet, entered the ﬁain aguifer.
The water levels in these wells range vetween 1,004 and 1,172 feet below
the mese., In addition, numerous small-diameter holes within the site
and adjacent to the siite were drilled for the ccllection of samples and

for the study of the movement of water within the tuff.

frea 11: Mortandad Cenyon

Area 11 is in “he NWi sec. 22, T. 19 N., R. 6 E., mostly in Mertanded
Canyon. Liquid westes treated to below off-site tolerances will be
discherged from e centrel waste-trestment plant into a canyon tributary
to Mortandad Canyonr. Thils plent will replece the treastment plant of
Avea 7.

The Geological Survey cooperated with the Atomic Energ) Commigsion in
the selectiocn of fLres 12 znd conducted and extensive geologic  and hydrologic
study. One deep test well to the wain aguiler was drilled and several
series ol wells were drilled tc neasure the weter level in the alluvium in
the canyon, to collect samples, end to nmeasure the moisture content of the
alluvium and underlying rock. The aliuvium in the upper part of the canyon
is thin and contalns many boulders tut wideus and thickens down the canyon
(Baltz and others, 1%E, ». 70). The movement of woter in the alluvium and

into the underlying tuff is belng followed so thet the step-by-step movements

of wastes can be focllowed from thelr source.
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Area 12: Pejarito

. Area 12 is in the NE} sec. 3% and the NWE sec. 36, T. 19 N., R. 6 E.
in Pajarito Canyon. The canyon floor 1s flat and consists of gravelly
alluvium 20 to 25 feet thick. Small gquantitles of wastes are discharged

here occasionally.

Sewage-dlsposal plantis

Sewag¢ is discharged from the Pueblo, Central, and Sandia
sewage plents. These wastes generally are high in phosphates and
nitrates. Pueblo and Central sewsge plants discharge into Pueblo
Canyon, and the Sandia plant discharges into Sandia Canyon.. During
the warm months, about 90 percent of the sewage from the Pueblo /

. sewage plant 1s pumped onto. the golf course for irrigation. For
several years in the mid-1950's, pert of the sewage from the Central
sewage plant was pumped to the maln power plant for cooling puirposes
and then discharged into Sendie Canyon. The discharge creates small
streams in Pueblo and Sandia Canyons. Discharge from the Pueblo
sewage plant averages about 9 million gallons monthly and from the
Central sewage plant about 4 million gallone monthly. Data are
lacking on the discharge from the Sandia cewzn e plant,

Sewage fram isolated technical ereas zenerelly is discharged

into local tile systems which sre entrenched in tuff.
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