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The hydrology and the cher:ical 3.lld radiochemical quality of 

sur:'ace and ground ·;.,ater at Los Alamos, Ne1-1 Mexico, 

January 1956 through June 1957 

By 

John H. Abr2har:,s, Jr. 

Abstract 

T:::is is the third of a series of reports iJy the U.S. Geological 3Ul"'J"e:i· 

desc~ibing the hydrologic conditions in the Los Alamos nrea. Los 

Ala.ncs, in north-central New Mcxicc, is on the Pajarito Plc>teau, 'Which 

~s formed by the BQndelier T~f of Pleistocene age. 

Several holes 11 to 73 feet deep 'Were drilled in lines across the 

middle and lm-1er reaches of' Pueblo Canyon near 'Wherr:: the canyon cuts 

the conglomerate underlying the tuz~f'. Water perched in the alluvi~ 

and 'Within the conglomerate 1·7as sampled. 

Acid and Pueblo Canyons were the ~~jor disposal areas for radio­

active 'Waste effluents for the period of investigation. Most of the 

raiioactivity in liquid 'Wastes discharged into Acid Canyon were retained 

in 'lepcsi ts ~o;i thin :me foot of' the upper surface of the allu-.fiu:o and 

did not reach Pueblo Canyon. The cherr~cal quality of surface and 

ground water inproved downgradient in Acid Canyon and Pueblo Canyons 

due to dilution by storm r~~of'f' and by treated se'Wage effluents. 



streacflo~ in Pueblo Canyon and changes in ~ater levels in the 

~ells that tap the alluvium in Pueblo Canyon are the result of preci­

pitation and discharges from the ~aste and se~age treatment plants in 

Acid and Pueblo Canyons. Changes in ~ater levels and the quality of 

~ater from the shallaw test ~ells indicate hydrau~ic interconnection 

bet~een the aquifers and surface water in Pueblo Canyon. Tne slight 

decline of water levels in the deep test wells may be due to a 

long-term trend. 

The quality of ~ater from the supply wells in Los Alamos and· 

Gu~je Canyons is good, and ~ater levels are relatively stable. There 

are slight differences in the quality of ~ater from different ~ells. 

The concentration of dissolved solids in samples of water from springs 

do~ngradient from the Acid-Pu~blo Canyon disposal system ~as some~hat 

higher than in samples from other springs in the Los Alamos area. 
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Introduction 

This report lescribes h;)rd.rologic conditions in the Los Alamos area 

during the period January 1956 thr:Jugh Jme 1957. It _;_s t~1e third of 

a s(.:ries descr::.bing the effects of ·.;a.ste disposal at Los Alamos (Abrahams, 

1962), and was prepared in cooperation with the Atorr~c Ener~y Commission 

and the University of California, Los A.lalli0S Scientific Laboratory. 

Many of the data and conclusions herein are similar to those described 

for the period 1949 through December 1955 {'i~eir and :Jthers, 1962). 

The general geology and hydrology of the Los Alamos area have 

been described by Griggs (1964). The physiographic featur~s of the 

Los Alar.l.os area are shmm in figure 1, and the stratigraphic relations 

• 

Figure I.--Generalized map of the physiographic features of the 

Jemez M:Juntain region, New Mexico, and ss.m.pling stations on 

the Rio Grande and Rio Chama. 

of rocks in the Los Alamos area are shown in figure:. 

Figure 2.--Diagrammatic cross section showing generalized 

stratigraphic relations of the Bandelier Tuff to older 

rocks in the Los Alamos area. 
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Observation wells in Pueblo Canyon were drilled by the Geological 

Survey. Samples of water from wells and from the Rio Grande and Rio 

~nama were collected by the Geological Jurvey and chemical and radio­

chemical analyses of water sarr~les and the radiological analyses of 

samples of alluvi:.un were made by the H-7 group ::Jf :.he Health vivision 

of the Los Alamos Scientific Laboratory, ~nder the direction of C. W. 

Christenson, Group Leader. 

The chemical quality of water is expressed in parts per million 

(pprr.), and the radiological quality is expressed in disintegrations 

per minnte per liter (d/m/1). The chemical and radiochemical data 

are on file at the Los Alamos Scientific Laboratory at Los Alamos. 

'l'l.le major disposal area for liquid waste during the period was 

Acid Qnd P~eblo Canyons. Tne floor of Acid Canyon be~ow the waste 

treatment plant s~opes at a rate of about 200 feet in hRlf a mile 

and is cut ~nto the Tshire0e (~pper) Member of the Bandelier Tuff of 

Pleistocene age. The alluvium beneath the stream channel in the 

canyon is 2 to 5 feet wide and generally about 1 to 3 feet thick. 

The alluvium in the upper one-third of the stream channel deposits 

is a pebbly sand, and in the lower two-thirds is a gravelly sand. 
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The floor of Pueblo Canyon below the Pueblo Sewage Plant (fig. 3) 

Figure 3.--Ma.p of Los Alamos area, showing locations Df sampling 

stations. 

slopes at an average rate of about 135 feet per mile for a distance of 

6 miles. In the upper half of this reach the canyon is cut into the 

Otowi (middle) Member and the Guaje (lower) Member Df the Bandelier 

Tu:ff and slopes at a rate o.f about 170 feet per mile. The alluvium 

beneath the streambed in this part of the canyon is generally about 

2 to 8 feet thick, although in some places it may be 15 feet thick. 

T'ne lower part of the canyon is cut into the Puye Conglomerate -which 

underlies the Bandelier Tuff. The alluvillrl in the lower part of the 

canyon ranges from 1 to 20 .feet in thickness. 
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Installation of wells 

Drive points :.mci clu.g "Yiell:J i·lcre first installed in the Acid 

:tnc.~ PJ.eblo Ce.nyons disposal areo. in 1954 ('.-leir wd others, 1~2) ," 

Cha.11£;es in the type:s of wells v7ere r.Ja.de during 1956. Better samples 

were collected, o.nd 30me sandpoints destroyed in the spring of 1956 

E~d others destroyed in a flash flood in August 1956 were replaced. 

Well PC-6, PC-7, and PC-9 Y~ere replaced with dug wells in July and 

August 1956. 

Wells were drilled in Pueblo Canyon during the period April 10-18, 

1956 in the reach that extends from a point about one-quarter of a 

mile upstream to a point about thre·~-quarters of a mile downstream 

fr~Jl~ IL'lmi2-ton Bend, to improve the observation well network and 

better to define geologic and hydrologic conditions in the canyon. 

The m~lls were located along lines numbered 1 to 4 from east to west 

across Pueblo Canyon. I~dividual wells are designated by the lett~rs 

"PO". The south ;.;ell in each line is r-iven only the line nunber. 

L,;ttcrs A, B, C, etc., are added, in sequence from south to north, 

to the line nur::ber for other Ylells along the line. Holes PO- 5 and 

P0-6 are not on lines. The locations of the wells are shown in. 

figure 4~ and a brief description of them is given in tRble 1. 

Figure 4.--Map showing location of observation wells, and the 

geology of the lower part of Pueblo Canyon. 
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Results of investigations 

Geologic interpretations 

F0~tion samples collected at the ti~e the holes were drilled 

near Hamilton Bend Spring showed that some penetr:Ltcd the base of the 

Bo.ndeli~r 'l'uf'f, b:..:.t that r.'.ost of theD pen8tr:::..ted the Puye Conglomerate. 

The stream ch~nncl in P~eblo Canyon cu~s tl~ouch the 3andelier and into 

the Puye just •.:es-':. of fu .. r:rl..:.ton Bend. 

Three gener::1l types of deposits that occ"ll!' witl:.in the U:;Jper part 

of the P~e Conglorr.eratc are traversed by the stream between the tuff 

expoo~..U.·e o.bove Fl'llnilton Bend and the "basalt outcrop at the bridge in 

sec. 21, T. 19 N., R. 7 E. The southern edge of an alluvial fan is 

exposed in the soutlruestern part of section 17 and the northeastern 

part of section 18 (fig. 4). The fan is composed of fanglomerate which 

exhicits a chaotic distribution of angular blocks, boulders, and ~ravel 

in a matrix of sand. Some blocl:s 'ire :....s much as 5 feet across. A 

deposit of a second type laps onto this fan from the west side. This 

deposit consists of a water-laid material containing lenses of bouiders, 

gravel, and sand in a matrix of silt-sized reworked tuff. A deposit 

of a third type crops out at the head of Capture Canyon a.nd be-;:,ween 

the fru:1 and the confluence of Pueblo and los Alamos Cc.:.nyons. T..r1is 

third deposit is a water-laid silt or reworked tuff in which the rock 

and tui'f !Jarticles are no more than half and inch in :iia..:teter. The 

finer material on the 1-1est, south, and east s"'ides of the fan were 

apparently derived by erosion of the fan itself. 
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Tne deposit of silt or re~orked tuff is covered by thin alluvium 

from a point upstream from Hamilton Bend to about 200 feet upstream 

from ~ell PO-lA, ~here it appears to dip ~ast~ar~ beneath the alluviun. 

It is at a depth of about 17~ feet at ~ell PO-lA, and about 22 feet 

at ~ell PO-lC. The top of this depcsit is a~~ut 3 feet beneath the 

level of the alluvium in the streambed at ·.1ell P0-2, ~hich suggests 

that it has a southward dip at this site. 

Water ~as found in all holes in lines 3 and 4 when the holes were 

drilled., but wells PO-3 and PO- 3A became dry within several days and 

well P0-4 became dry within several months. Water that was perched 

on the layer of silt at wells PO- 3 and P0-4 apparently entered the 

holes during drilling and subsequently drained out of the wells after 

the screens had been sealed off from the overlying saturated zone by 

the backfill around the casing. The water in well P0-4 had been perched 

within the Puye as a result of recharge from the stream. Water-yielding 

zones were not tapped by wells in lines 1 and 2, except for a thin lens 

perched in the layer of silt in the alluvium at well P0-2A. 

Wells P0-3B, P0-4A, and P0-4B ~ere finished within the Puye. The 

lenses of ~ater-saturated deposits supplying wells P0-4A and P0-4B are 

probably recharged by the Pueblo stream. The source of ~ater tapped 

by well P0-3B is not known, but the water level is about 20 feet be­

neath the level of Hamilton Bend Spring, located about 300 feet to the 

east. The silt layer which perches the ~ater at Hamilton Bend Spring 

may also perch the water in the aquifer tapped .by well P0-4B. 
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About 40 gallons of water were poured into well PO- 3B on MB.y 8, 

1957 to study the hydraulic characteristi.::s of the perched-water 

aquifer tapped by the well. A water-leYel rise .)f 4.65 feet ;.;as 

observed three minutes after injection stopped, and the pre-injection 

level of the ,.;ater was reached about 9 hours :Later. This indicates 

that the transmissibility of the zone ~s very low, and the yield of 

the well would be small if it were p1llq:led. 
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Water levels in ~ells 

Ground-~ater levels and strean£1~ in Acid and Pueblo Canyons 

are affected by precipitatior., discharc:"e f'rorr. the tvlo s~:e.ge-treatr.1ent 

plants in Pueblo canyon, and discbar[e from the waste-treatment p~ant 

in Acid Canyon. The precipitation (fif. ~) d~ing 1956 was 11.53 inches, 

\·;hich vlas 6. 8o inches bela~ normal and near the record 1~. Discharge 

from the se~age-treatment plants (table 2) decreased substantially 

during SIJring and SUI!l'.r.ler. The discharge from the waste-treatr.1ent 

plant in Acid. Canyon w·as about 3 to 4 million gallons per month during 

the period of this stady. 

stream:f'l~ froo snm-nnclt in Pueblo Canyon was at a maximum rate 

durinc late t·by 1956, at ~hich time it extended do~Ii}tree.m to the 

Oto~i Geep area. The eastern extent of this surface flo~ receded from 

east of ~ell PO-lA by r.ny 23, 1956 to near Ba.milton Bend by t-hy 24, 

and to a poirrt bet-ween ~ells PC-4 and PC-5 by June 7. 

In 1957 the streamflow vas greater and more sustained than in · 

1956 due to increased pr~cipitation, and bodies of perched ·uater 

foreed in the alluvium along line 4 and in the !:lidd.le part of Pueblo 

Canyon. Only a small amount of flaw reached the lower part of Pueblo 

/" 

Canyon. stream~ flow measurements in Hr~rch, Jl.pril, and M':l.y 1957 (table ;) 
........-· 

shows that some \-later was lost to the alJ.uviUlL. above the outfall :from 

the :::;cwage-treatment plant and neur l·lell P0-4A. '_Ilhe increase in stream-

flo~ between well PC-2 and well PC-3 probably reflects liscr~rce from 

the plant in Acil Canyon. The increase in flov; at well PC-5 re:'lects 

the cii;:;charce i'rom the Ge'\Ia€;c-tr€C1tment p:l.a.nt. A cr·:st or maxiLum 

water level w.t well P0-4A \vas reached in early April and at -well PC-10 

in June. 
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The depth to water in the observation wells PC-10 and the shallow test 

wells are shown in fit;Ure 5. The 1:e.ter levels as shown for well P0-4A 

Figure 5.--Depth to water in o~:.scr:a-c.ion wells, well PC-10, and the 

shallO'w test ·Hells in Pueblo Canyon, and precipitation data, 

January 1956 through June 1957. 

during 1956 and for well PO-lA during 1957 may represent water trapped 

in the casings rather than levels of water in the aquifer. The sharp 

decline of the water level in well P0-4 may reflect the decrease in 
t ,. 

discharge from the sewage-treatment plants in" Spring and the end of stream-

flow from snowmelt in the high country to the west. During an attempt to 

deepen well P0-4, the casing was broken off about 13 feet below land 

surface so the recovery of the water level in 1957 could not be determined. 

However, water levels in well P0-4A and PC-10 responded in 1957 to in-

creased streamflow due to snowmelt, increased precipitation, and con-

tinued high discharge from the Central 3ewage Plant. 

The rate and direction of water movement r'rom these perched water 

bodies is not known. The \vater in the perched zone along line 4 apparently 

does not recharge the water-bearing zone tapped by well P0-3B, as evidenced 

by the relatively stable water level in the well. The source of recharge 

to the water-bearing bed at well P0-3B, however, may be further west in 

the canyon. Some water probably moves eastward on a perching layer and 
( 

is the source for Hamil ton Bend Spring, a small seep near well PC-8 and 

otowi Seep. Surface outlets for the body of water perched in the alluvium 

near PC-10 have not been found. Springs or seeps do not exist in Bayo or 

Capture Canyons to the northeast, and water flow in the lower part of 

Pueblo Canyon occurs only during spring runoff or during summer storms. 

Howev<;;r, the water may move tl:.:·oue;h joints in the uncterl:,ring basalt and 

rech:3.r.c-e the perched zone supplying test well lA. 
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Changes of wrater levels in test wrells '.IW-lA and '!W-2A (fig. 5) 

indicate that the wells are to some degree hydraulically connected to 

the Pueblo stream, however, W'ater-level fluctuations caused by periodic 

pumping of these W'ells for W'ater samples makes interpretation of the 

da~a difficult. The water level in well TW-2A continued tc rise slowly 

from early 1953 through June 1957, even though the precipitation during 

the previous 10 years was substantially less than normal. This rise was 

probably due to the general increase of waste discharge into upper Pueblo 

Canyon during this same period. This constant flow of surface water 

infiltrated the upper reaches of Pueblo Canyon instead of moving down­

stream as did the high stream flows during spring runoff and floodrlow. 

Since 1950 1 the water level in well 'lW-lA bas declined slowly except 

for a short period in 1952 following heavier than normal precipitation. 

The water levels respond to recharge in about 4 to 6 months at well TW-2A 

and about 1 to 2 months at well TW-lA, although the data indicating such 

time logs are inconclusive. 

The depth to water in deep test wells TW-1, TW-2, and ~~-3 increased 

slightly during the period of this report (fig. 6). The wrater level in 

Figure 6.--Depth to water in deep test vells 1, 2, and 3, Layne­

Western well, and stop Sign well, Janua~ 1956 through June 1957. 

well ~~-4 could not be measured because of obstructions in the vell. 

This decline of water levels may be a long term trend; it could not be 

correlated with local streamfloW' data. 
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Chemical and radiochemical quality of water and 

radioactivity of streambed materials 

Water samples from Acid Canyon usually -were collected in early 

mor:1ing before ciiscbarge fror.: the waste-tr._;at:r::.ent plant wa.s started. 

Wate~ was p~ed fro~ each well, fer 5 to 10 minutes before a sample 

was collected .so that the seu::rple v:ould be representative of ,.;ater in 

the alluviur:;. 

Tte pH of the ~aste water dischar~ed into Acid Canyon generally 

was hiGh, and tl:.e pH of ,.;ater samples from Acid Canyon was commonly 

above 10. The range of the pH in the samples from Acid Canyon 'lo'as 

6. 7 to 11.8, although the pH of about 5() percent were more than 9. 

On 8 of the 11 SaDpling dates the pH decreased downstream (~able 4), 

so that the pH of "t-:atcr entering Pueblo Canyon from Acid Canyon was 

about 8.0 to 2.5. 
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~e concentration of calcium was slightly less in samples from 

well AC-4 than in samples from well AC-3, possibly indicating some 

uptake of the calcium ion.:; in the clays around well AC-4. A slight 

decrease in the concentration of the sodium in Pueblo Canyon i·las 

evident. The concentrations of calcium and sodium were less in Pueblo 

Canyon than in Acid Canyon, because of dilution in Pueblo Canyon. 

14 



The pH, the average concentration of anions, and the dissolved 

solids were less in Pueblo Canyon (table 4) than in Acid Canyon, 

primarily due to dilution in Pueblo Ca~von. Water from well PC-2 

contained higher concentrations of dissolved solids t~~n water from 

well PC-1, less dissolved solids than >later from Acid Canyon. The 

average concentrations decreased downstream from well PC-2. The 

concentration of flouride ranged from 4 to 9 ppm in about 60 percent 

of the samples from Acid Canyon, but decreased to 1.5 ppm in the lower 

:part of Pueblo Canyon. The concentration of chloride ranged from 20 

to 50 ppm in about 85 percent of the 3amples from Acid Canyon, and 

only slightly less in Pueblo Canyon. The concentration of nit~te 

was less than 60 ppm in about 90 percent of the samples from Acid 

Canyon and significantly lower in Pueblo Canyon. The relatively 

hit:h concentration of nitrates in samples from -well PC-4 3Jersistecl 

in most samples. TI1e concentration of dissolved solids did not 

decrease si,;nificantly in Puetlo Can.,von, and the concentration was 

sliGhtly above the reco~ended l~t for drinking water of 500 ~p~ 

at wells PC-9 and PC-10 in the lov1er part of Pueblo Canyon. 7he 

dissolved solids content of two sa.."''ples collected in 1956 from Otmli 

3eep near i.rell PC-9, average 2,730 P!Jm. The chemical quality of 

·Hater in sax:tples frorr. Rad.lton B,::,nd Jpring in Pueblo Canyon -was 

sir.'.ilar to that ~·om the P..1elilo Canyon wells. 
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Changes in the amount of uranium, and gross alpha radioactivity 

in Acid Canyon (table 4A and 4B) -was not significant. The amounts 

-were appreciably larger through October 1956 than after that date. 

The lorger amounts before October 1956 may have been due to adsorption 

of the materials on fine particles of clay, -which -were not filtered 

out before analysis. ~~en samples -were centrifuged and filtered, after 

October 1956, the average values decreased considerably. 

~e larGest amounts of uranium and gr':lss alpha and beta radiation, 
C&.Md.. t.,soo d/"'1', 

614 d/m/1, 664 d/m/1,1\respectively, -were found in samples collected on 

June 26, 1956 during discharge from the treatment plant. The sample 

containing the 6,800 d/m/1 of gross beta activity -was surface -water 

at Pueblo 1 near PC-2; samples from several -wells in Acid Canyon and 

PC-2 also had relatively high counts of gross beta on that date (table 4A). 

The average concentrations of radioactive constituents in -water . 

samples collected at most stations in Acid and Pueblo Canyons -were 

significantly higher through October 1956 than those collected after 

this date (tables 4A and 4B). The average gross beta radiation -was 

abnormally high, due primarily to the samples collected on June 26, 

1956. The concentration of the radioactive constituents tended to 

decrease downstream but -without a regular pattern. Analyses for 

plutonium -were made; ho'Wever, method of analyses were not reliable 

so the results are not included in this report. 
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The radioactivity o~ alluvial samples from Acid and Pueblo 

Canyons is shown in tables 5 and 5A. Most o~ the activity in Acid 

Canyon was retained in the upper 24 inches of the alluvium. The 

gross alpha activity of samples collected near AC-2 and AC-3 were 

considerably less t:b..an t:b.at of' sc.mples collected to s ::.epth of 18 

inches on J'.lly 29, 1954 (Weir, and others, :.9(:). Hadi')ac:tive 

materials adsorbed on fine pe.rticlcs of alluviu;: '"u::.d have been 

replaced by ion exchange, or the fine narticles coul~ have been 

washed downstream by storni'lm-:. The concentrations of most of the 

radioactive materials decrca3cd downstrc~ between stations near 

wells AC-3 and AC-5. 

The concentrations of radioactive materials in Pueblo Canyon were 

sit;nificantly lm7er than those in Acid Canyon, indicating tha.t most. 

o~ the radioactive material 11as retained in Acid Canyon. However, 

the gross beta activity o~ samples collected at the station near uell 

PC-1 was relatively high. 

The concentration o~ most of the chemical constituent.:; in sar.!ples 

of water :from observation wells PO-lA, P0-3, and P0-4 (table 6) >7as 

about the same or slightly less t:b.an the concentration in S3.I!Iples of 

surface water. 

17 
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The chemical quality of water from shallow test wells 'IW-2A and 

r.IW-lA is stmimarized in table 7. The quality of water from well r.i'i-2A 

varied somewhat during the period of samplinf, but trends were not 

app~rent except for slight increases )f calcium and magnesium after 

August 1956. The large range in concentrations of fluoride, ura.ni'l.U:l, 

and dissolved solids, as shmm with examples belov, probably reflect 

changes in their concentration in surface water snd indicate a 

hydraulic connection with surface flow: 

Fluoride Dissolved sol~ds Uranium 
Date (parts per (parts per (iisintegrations 

million) million) ner minute 
Eer liter} 

Januar-J 25, 1956 3.0 236 0 

February 20, 1956 .8 134 8o 

Significant trends or changes in the concentrations of the chemical 

constituents in vater samples from TW-lA were not evident until 

May 11, 1956, nt vhich time a spike of 200 pounds of sodium chloride 

was added to the vell in an attempt to determine whether or not the 

chloride vould appear at Basalt Spring. About 1, 500 to 2, 000 gallons 

of vater were added to the well with the sodium chloride. During a 

prolonged dry period in 1956, the well was pumped di""J once each month 

by pumping 3 gpm for 30 minutes. The concentrations of dissolved solids 

in water from the well decreased rapi~ly from June to September 1956. 

The decrease probably was caused by the ~dd~tion of 1,000 gallons of 

water to the well in July and by water entering the lower part of 

Pueblo Canyon during flash floods in August. 
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The constituents in water from test well 'lW•lA that were 

affected by t!le spike and the degree to which they were a:f'.fected 

are shown below: 

Calcium Magnesium Sodium Chloride Dissolved 
Date (parts per million) solids 

5-11-56 15 7 13 230 

6- 5-56 l''Q -rv 37 9,026 15,309 

6-26-:;S )83 118 18,318 

9- 6-56 :46 72 86o 2,255 4,718 

4-10-57 110 43 29:) 671 1,29'7 

6-11-57 63 47 18o 324 758 
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Table 7 shows that the concentrations of all chemical constituents 

in samples collected from well TW-1 were relatively low before well 

~-lA was spiked with sodium chloride. The concentrations of calcium, 

magnesium, chloride, and dissolved solids in samples from well TW-1 

rose to 158, 34, 710, and 1,450 ppm, respectively, during the 11 day 

period after well TW-lA was spiked on May 22, 1956. Some water probably 

moved from well 'lW-lA to TW-1 within a few days after the spike. This 

suggests that some of the water added to well TW-lA during the spike 

moved laterally about 25 feet up the piezometric gradient within the 

bed supplying water to well 'lW-lA and thendown the outside of the 

casing of well TW-1. A thousand gallons of water was added to well 

TW-lA in July to check for a leak, but at that time no evidence of 

leakage was found. 

Increases in the concentration of calcium and magnesium in water 

from test well TW-3 may indicate some recharge from a surface source. 

The calcium increased from a relatively constant 20 ppm through 

September 1956 to 29 ppm in April 1957. The magnesium increased 

irregularly from 6 ppm to 19 ppm between June 1956 and March 1957, 

but the sample collected in April 1957 contained 64 ppm. Test well 

TW-2 was not sampled during the period of this report because the 

pump was inoperative. 
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Tne chemical quality of water from the supply wells in Guaje Canyon 

was relatively stable, and the range of the concentrations of the 

constituents was small. However, the concentration of calcium and 

magenesium decreased downgradient (eastward) (table 8) and the concentra­

tions of calcium in wells G-2, G-3, and G-5 and magnesium in wells G-3, 

G-4, and G-5 increased with time. Significant trends of the radio­

chemical quality of the water were not noted. 

Tne quality of water from wells in the Los Alamos Canyon field 

was similar to that from wells in the Guaje Canyon field. Contamination 

of the water was net evident. Variations in the quality of water in 

relation to the depths of the wells are shown in table 8. Wells LA-1, 

LA-2, and LA-3 are about 870 feet deep and wells LA-4, LA-5, and LA-6 

are about 1,700 feet deep. The average concentration of fluoride 

and dissolved solids increased downgradient to the east in samples from 

both groups of wells, whereas the concentration of the calcium decreased 

downgradient. The chloride and dissolved solids (except LA-6) increased 

eastward from LA-4 to LA-1. Significant trends of the radiochemical 

quality of the water were not noted. 

The highest concentrations and the greatest range in concentration 

of chemical constituents were in samples from well LA-6, near the middle 

of the Los Alamos Canyon well field. The ranges in concentrations were 

20 to 163 ppm of sodium, 2.0 to 5.0 ppm of fluoride, 191 to 461 ppm of 

dissolved solids, in water from this well. The concentration of 

dissolved solids and the temperature correlated to some extent with the 

length of pumping time. 

21 



Chemical and radiochemical analyses of water samples from outside 

the Acid Canyon-Pueblo Canyon disposal syste~ are shawn in table 9. The 

water was relatively good except fer a few isolated cases. 

The water levels and the quality of water in the Layne-Western 

well prabably reflect changes in the ~~lity and amounts af water 

in the 3trcam in Guaje Canyon. 1i1ater samples were not collected fre>m 

the Stop Sign well, but the changes in the water level (fig. 6) 

apparently reflect pumpage from the supply wells in the lower part of 

Los Alamos Canyon. 

The concentration of sev~ral of the che~ical constituents in samples 

fre>m Basalt, Los Als.rnos, and Indian Springs, all of' which are down­

gradient from the Acid and Pueble> Canyon disposal system, are slightly 

higher than sa..."'!ples from A.11cho and Doe Springs, which are isolated 

from areas of liquid dis~e>sal. The relatively high gross beta count 

of' 130 d/m/1 in a sample of' stormf'low collected in Los Alamos Canyon 

on August 2, 1956 may have been related to a g~ss beta count of 150 

d/m/1 in a sa~lc collected from Indian Spring on October 4, 1956. 

The quality of the vatcr in samples from the Rio Grande, collected 

weekly or monthly and compasited, indicates that the water in the Rio 

Grande is not contaminated f'ram the Los Alamos area. 

22 
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Summary 

Conclusions reached in this report are similar to those stated 

in the report by Weir and others {1962) which described investigations 

made in the Los Alamos area during the period 1949 through 1955. 

Changes in the water levels and the quality of water in the shallow 

test wells indicate a possible hydraulic connection between the shallow 

water-bearing beds and the surface water in Pueblo Canyon. The water 

level changes in well TW-2A, in the upper part of Pueblo Canyon, appears 

to respond in 4 to 6 months to recharge from surface-water flow, whereas 

the water-level changes in well TW-lA appears to respond within about 

2 months to changes in the amount of water in the stream. 

The water levels in the deep test wells declined slightly during 

the period of investigation, possibly due to a long-ter.m downward trend 

in precipitation. • The quality of the water from the deep test wells was 

relatively constant, although the concentration of some ions in samples 

from •~ell 'IW-3 increased slightly. 

The concentrations of dissolved solids and radioactive materials 

in water samples from wells that tap the alluvium in Pueblo Canyon were 

significantly lower than those in samples from Acid Canyon, probably 

due to ion exchange and sediment uptake of radiochemical materials in 

Acid Canyon and to dilution by more surface flow in Pueblo Canyon. The 

concentrations generally decreased down the canyons. 

Most of the radioactivity was retained or concentrated, within the 

upper 12 inches of the alluvium of Acid Canyon; only minor amounts 

were concentrated in the alluvium of Pueblo Canyon. 
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A spike of' sodium chloride introduced into shallow test well 

'IW-lA caused a temporary increase in the concentration of' chemical 

constituents in samples from deep well TW-1, probably the result of' 

leakage downward around the casing of well TW-1. Effects of' the spike 

downgradient from well TW-lA were not found. 

The concentration of dissolved solids in samples from the supply 

wells in Guaje Canyon a.nd Los Alamos Canyon well fields was low a.nd 

relatively stable. The concentrations of calcium a.nd magnesium 

decreased downgradient in the Guaje Canyon well field and increased 

slightly with time in some of' the wells. The quality of' the water 

from the three shallower (about 870 feet deep) wells and from the 

three deeper (about 1,700 feet deep) wells in Los Alamos Canyon well 

·field changed slightly down the valley in each group. The quality of 

water from well LA-6, near the middle of' the Los A.l.a.Ioos Canyon well 

field, varied slightly with pumping time. 

The concentration of the ions in samples from springs downgradient 

from the Acid Canyon-Pueblo Canyon disposal system was somewhat higher 

than in samples from other springs in the Los Alamos area. Apparently 

no contamination was added to the Rio Grande from the discharge at 

Los Alamos, except possibly during summer floodf'low. 
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·::1.-:..,le ;. --Streatlflow in Pu.eblc Can~yon, March, April, and May, 1957 

(: lea.::lu!"er.le::Jts I:Jade 1.;:.. th PJ.g::ny c'J.rrent :neter, .:!.n gallons per l:linute) 

Sta".:.ion 

:;~~::.· uell ?:--2 

Hal:l:'wa:;· bet,,:een well PC-2 a.."'ld well PC- 3 

~;ear ·.:ell PC- 5 

O::.e-q_~:1te:- of the -way bet,.-eex: well PC- 3 
s.:1::l. ·.rell ?C- 4 

Ez.li'-.:a.~; bct·.•een ·.re:!..l :::C- 3 ana >:e:!.l PC- 4 

':'I:::"ee-qu.arters cf ~...he ·.:ay ":Je~;.:een 

~.:-ell :Fe-] ar:d ·Jell ~-4 

~.bove cut.fc.:!.l of Cen'tra.l Se\,nge Plant 
!:ec.:~ ".Jell ?:-5 

3::;:oo.·: o;rt:'all of Cer.tral Sew.ge Plant 
:J.es.r ~vel2. PC-5 

Ea.l:::'·.:a;;· bet~;een ~-rell ?C- 5 below outfall 
of 2entrs.l Se,ve..;e Plant and well PC-6 

Ralfvay between well PC-6 and well PC-7 

'::hree-quarters of the "laY between well 
?C-6 and well PC-7 

i:I ear '.Jell ro- 4A 

g._, Caught up with flov :!.":-ont. 

March 13 April 11 

}30 28o 

24o 

~ 

410 200 

540 210 

22) 
i 
I 

250 !!1 1 120 

! 15 

16J 

14o 

38o 150 

100 

20 

May 9 

270 

440 

420 

560 

4oo 

28o 

600 

120 



Thble 2.--Effluent f~om sewage treatment plants discharged into 

Pueblo Canyon. 

( F:.c·.r 1 :..:1 sal:!..c:--.3, as nete:-ed by the Zia COtipai!Y) 

3i/About ')) 
ccuroe 

) ' .J.79) 108 

)66, ;oo !!:.!' 

':-~ 4-.. .., a/ .,_,_,.;.., :J.j -

1.0,135,2).: 

"\ "'\ - • ·:')"'Y' !::.,/ _, vv<-t, ···~·.; 

(ft -

~~· (,(....,' 

Central Sewage Plant 

1,24o ,34o 

672,231 

19,992 

27,489 

li>o,649 

l, 586,032 

1, 79'J._,2l7 

2, 54o ,6)0 

pe=-cent cf ~..:!~e total ~ pteped to the c;olf 
for ir:-lc;a.tion. 



Well 
mu:tbc._. 

'J'u!.>le 1. --necorlL of obccr'.Titlon uellc - Cuntinuc\l 

H crn..u.rk G 

--------·- ·------.----·· ------------ ----.- -------~ 

Elcvati:n ab::.,-;;;_level I Well Depth to Length nnd 

depth w.ter helo'! . ty.:.·c o :_· 
. . 

1 
Laru1 I \feet) r.tootmrill.G, ];JOJ.ut ca:;:Ln: Hea.surJ.ng point surface (feet) 

(£ect) (feet) 

---- --+-- -+- --------+------·--·-- ---+--·-------· -
ro-Ii:i\ (j' )jJ. 31 G, ~211. 5 43 

PO-l;B 6, ~Al1.v1 6' )111.6 57 

PO-) 6,475(?) 22 

ro-6 6,520(·;·) 1!.3 

1.0 

2l~ 

dry 

dry 

21 feet. of .)-1.ncll 
pipe 

21 feet of J.'.--incll 
pipe and 
Dandpoinl 

uncased 

uncase<l 

' ... 'aff or ullt layer :,;-lJ feel 
intcrbctl<led clay and cund 
to :!') feet i hard drilling 
in consolidated L'llltcrial 
to 43 feet. 

Gravelly sand. to 25 feet; 
inLerbed.dcJ. cravel, clay, 
and c:!lncl to !12 feet; hard 
drilling in concolidatcd 
r;:~Utcrl.ul to ~5·7 feet. 
Alluvium "'e -t 25-32 feet. 
\~ater becan droppinc u.rter 
caslllG wu:.; installed. 

Sand, silt, and gravel to 
H3 feet; bard drilllng in 
consolidated material at 
2'2 feet. 

'/lli'f to 13 feet, gravelly 
Gruul to 18 feet. 



'l'o.ble 1. --Recor<lr. of ol;:::;cr·;ntivn \Jellc - Cont:i.nacd 

---··-· I 
Elevation above r;ea level 

We:kl Depth to 
\it'!ll I ll~pth >ro.tcr bclmo~ 

Length o.ncl 

nwrll!C!.' Hcuurn·lng :voint 
Land (feet) measuring point type of I Remark!..: 

(feet) 
r;urface 

(feet) caGing 
(feet) 

-----·+-
I I I 22 feet of 1',-inch PO-:..\ I - 6, 512. ,_, 35 10 feet Gravelly :>a111l to ll feet; 

lllpc a.nd interbedded Gl~vel, clay, 
f'.>B.ndpolnt and sand layer~; to 

33 feet. \Jater gone 
several d.nyn after drillin 

ro- j:U I 6) )22.1~1 I 6,520.4 I 73 I 50~· feet I 59 feet of 2-inch Silty sand to 8J feet; 
IJlaotic Pille gravel 20-21} feet j moist 

to vet clay or silt 21.'~-
26 feet; interbedded 
gravel, clu~', and sand 
layers to 57 feet; hard 
drilling in consolidated 
silty material 57-73 feet. 

PO-lt I 6, )~. '15 1 6,524.2 I 43 I 25.U I 27 feet of 1}-inch Tuff or silt layer 5-10 feet 
pipe and interbedded gravel, clay, 
sandpoint and sand layers to 4o feet 

hard drilling in conGOli-
dated material at bottom. 
Alluvium -wet 1B-25 feet. 
Water level began dropping 
after casing ~o installe<J 
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1Jell 
number 

ro-:m 

ro-2 

P0-2!. 

P0-£.13 

PO-:·) 

I 

I 

I 

l 

I 

·/ 

Table 1.--Records of obncr:ation vells - Continued 

Elevation above sea level ~~ -~ell I Depth to. . I Length nud 

Cb1Jth I water bela:-' type or 
. , . 

1 
]Jlnd \feet) I meaouring po.tnt cas inc; i~cc.r.;:;-:_:lG JX;.J.Tit surface I (feet) 

(feet) (feet) 

Remarks 

- I 6, 450(7) I 23 I dry I uncase<.l I Bottomed in dry sand n.ud 
gruvel at 23 feet. 

- I G, ~~,{8. 4 I 5J I dry I uncascJ. I 'l'uff to 13 feet; ~rnvelly 
to 29 feet; hard drilling 
in consolicla.ted r:10.terial 
at 5J feet. 

- I 6,!t52.J I 14~ I 2 feet I 8 feet of 1.~·-lnch Silty from 2-12 feet, 
pipe and grovel 12-lll; lla:.:d 
sandpoint material at 14.~ .lect. 

Droke teeth on drill 
bit. 

~. I 6, It~/). 5 I 11 I dry I uncascd I Silty to 10 feet; haru 
material at 11 feet. 
Droke teeth on drill 
bit. 

I (),h93.9 I 27 I 1.~ fcc·.:. I . . I . - L~ feet of 1_: _tnch 1 ;Jilt, ooud, and gravel to 
pLpe <.e_Ltl I ll.1 l'et.: t;_; .LoLurl.•e-l.deJ . 
GalldlAJ~.n·;.; gravel, clay, and rn:lllrl 

ln:i~r;-; to 2"/ fcC:t. vl:l.tcr 
£',Onl! ~c·.1e:;:a:L day:; after 
cl::: 1111116. 

. . 



'l'ablc 1. --Recol\lu oi' obcc::.--.ution \/Clls drlllcd l\£,ril 10 to 10, 1)~;6, in Pueblo Caeyon 

. ----
Elevation above Eca level 

Well De1>th to 
~lell depth 'WB. ter belOi: Length o.nd 

nurotlJer Heasuring P.Oint Land 
~feet) neasuril16 point type of neoarks 

(feet) surface (feet) ca.siP-C 
(feet) 

PO-l - - 16 dry uncascd Dry silt, nand and gravel 
to 15 feet, boulderc 
at 16 feet. 

ro-LtJ.. 6' 114).05 6' 442.0 ;6 dry 18 feet of .:J-lnch Dry to raoist clay, nand, 
pipe and gravel to 17l feet; 

gravelly silt to j6 feet. 
Augers dropped several 
tenths of a foot at 
36 feet. Teeth on drill 
bit broken on bard 
material or boulders. 

fO-lD - 6, 441.2 18 dry uncascd Dry to moist clay, sand, 
. , and gravel to 15 feet; 

dry silt and gravel to 
18 feet; hard drilling 
in consolidated silty 
material at 18 feet. 

ro-1c - 6,446.5 22 dry uncased Dry to moist clay, sarrl, 
and gravel to 15 feet; 
bard drilling in con-
solidated silty caterial 
at 22 feet. 
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Figure 6.--l>epth to water in deep test wells 1, 2, and '' Layne-Western well, and Stop Sign well, 

January 1956 through June 1957 
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Table 9. --Summary of the quality of' water (averages) from sampling stations outside the Acid-

Pueblo Canyon disposal system. 

Parts per million Disintegrations per 
minute per liter 

Sampling Cal- Magne- Sodium Chlo- Fluo- Ni- Dis- pH Uranium Grosu Gross Nwnbcr 
point cium slum (Na) ride ride trates solved (u) alpha beta of 

(Ca) (lo\s) (Cl) (F) (N0
3

N) :Jo1ids Srurrples 

I~yne-Western well 35 13 70 5 0.7 1.4 165 8.0 10 20 - 2 

Basalt Spring 31 22 34 17 .6 3-5 212 8.0 21 43 30 18 

Los Alamos S'pring 38 20 21 23 1.0 2.6 243 7-9 25 26 38 9 

Indian Spring 33 6 25 3 .6 -5 197 8.3 27 19 210 3 

Anc ho Spring 14 6 12 3 .4 -5 148 7-9 48 18 0 4 

Doe S'pring 12 4 15 2 .4 .. 5 166 1·9 34 20 0 2 

Los Alamos Canyon 16 0 16 11 2.0 3.0 162 7·3 0 6 260 1 

Fence Canyon 18 0 12 0 1.0 1.2 266 7.6 0 13 0 l 

Rio Grande nt Embudo 
.. 

37 11 24 6 ·7 1.2 209 B.o 33 33 4 5 

Rio Chama at Cha.mi ta 48 26 44 14 .4 ·5 415 8.0 55 41 94 5 

Rio Grande at otowi 36 16 29 8 .6 .3 270 8.0 17 13 32 5 

Rio Grande nt Cochiti 36 17 27 8 ·5 .4 260 8.0 21 16 6 5 

Frijoles 10 6 12 2 ·3 -5 133 7.8 18 37 0 5 
--- "----- --
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Ttible 8.--SUIII!llLtry of quali·Ly of -water (averages) from supply -wells in Guaje and v,s Alamos Cnnyons 

Parts per million Disintef~r~·tions per 
ndnute per 1i ter 

Well Tern- Cal- Magne- Sodium Chlo- Fluo- Ni- Dis- pH Uranium Orosa Groos 
No. per- cium sium (Nu) ride ride trutcs solved (U) alpha beta 

ature (ca) (~) (Cl) (F) (NO.,.-N) solic.ls 

Guaje Canyon 

G-1 80 15 2 22 6 0.7 1.8 180 8.2 20 27 260 

G-lA 81 16 3 21 4 .4 2.3 182 8.3 37 35 60 

G-2 81 16 6 27 2 ·1 .8 215 8.2 22 14 0 

G-3 83 16 8 20 2 ·3 ·5 167 8.4 14 15 0 

G-4 75 21 14 44 3 .6 ·9 134 8.2 38 53 36 

G-5 77 22 11 12 4 .3 .6 154 8.3 17 21 50 

Los Alamos Canyon 

LA-1 70 8 .. 0 8 16 2.0 1.7 244 8.4 23 34 6 

IA-2 74 9 0 59( 1) 12 1.9 2,0 220 8.5 37 23 20 

LA-3 69 14 0 37 6 ·7 1.6 162 8.4 16 32 0 

LA-6 83 5 0 93 6 2.4 4.8 313 8.7 35 46 20 

LA-5 75 10 1 27 3 1.2 1.3 173 8.5 79 117 0 

LA-4 8o 13 0 21 3 .4 1.3 94 8.6 31 41 24 

a/ Chem. only, Radiochernical-13 samples. 

/' 

Number 
of 

Samples 

5 

4 

3 

3 

3 

3 

6 

3 

3 

3cf!/ 

3 

3 

\~\\ 

' -~~ 
.til' 

. ~·1,_16! 

{ i 
.~ . I 

:- ~· 

' 
" 

.,; 
'•f' 
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Table 7.--surum....ry of quality of water (averages) from test wells 1, lA, 2A, und 3 

Parts per million 

Well No. Cal- Magne- Sodiwn Chlo- Fluo- Ni- Dissolved pH 
ciwn situn (Na) ride ride trutes solids 
(Cu) (Mg) (Cl) (F) (NOj_-N) 

':N-lA 1#1 5· (}:} - 1-:# 0.6 1.8 27cft/ 7·8 

No. of' samples 5 5 - 5 19 19 5 19 

~-2A ffl_/ 2.r;J 11.6 7 ·5 1.9 144 7.6 

No of' samples 8 8 9 17 17 17 17 17 

N-1 21£/ 2 !!/ 20.5 ~ 1.6 4.1 161~/ 8.0 

No. of' ~amplcs 19 19 10 10 21 21 l2 21 

':N-3 22 11 !..I 13 6 ·5 . 1.3 205 1·9 

No. of samples ll 10 8 11 11 11 ll ll 
----- -- ~ -- -- -- -· - --- ~-~-~-- --- - ~------ -~-- ------- -~-- ~------- ----- L_ --- ---

~/ Collected. before spike an May 111 1956. 

EJ Average after Auguot 1956 for 9 samples, l2 .6 ppm. 

~/ After August 1956 for 9 samples; average 10 ppm, range 0-30 ppm. 

~ Does not include samples collected May 22, 1956. 

~ Does not include samples collected :for about 3 months a.f'ter spike. 

!/ April 11, 1957: 64 ppm. 

--------

Disintegration per minute per liter 

Uranil..UJl Gross alpha Gross beta 
(u) 

22 25 -

17 13 -
31 39 44 

17 13 12 

4 4 6 

21 20 10 

19 32 -
11 11 -

---- - - -- -



~dble 6.--Summary of quality of ~ater {averages) tram observation ~ells in Pueblo Canyon 

D1s1ntegrat1onn per 
Well Parts per million minute per liter Number of 

number Chloride Fluoride Nitrates Dissolved pii Uranium Gross Gross samples 
Cl F N0

3
-N solids u alpha beta 

PO-lA (1957) 29 1.2 17.5 318 7·5 13 31 - 3 

P0-3 (1957) 28 1.1 11.0 307 7 ·5 28 30 - 1 

P0-3B (1956-57) 19 .6 1.5 323 7·7 24 31 38 14 

Po-4 (5/12/56) 35 1.0 10.1 534 7.1 70 196 -
~- ---- ----- --·· - -- I ______ --- -- -- - ~ ------------



. . 
... 

;· 

/ 

Table 5a.--Summary of radiochemical analyses {averages of several samples) of streamued 

alluvium in Pueblo Canyon, September 6, 1956. 

Gross alpha Gros::; beta GroGG gamma 

Counts per minute Counts per minute Counts per minute 
per gram per gram per gram 

Depth (dry weight) {dry weight) (dry weight) 

Sampling stations Sampling ntations Sam~ling stations 

PC-1 PC-2 PC-3 PC-1 PC-2 PC-3 f{!-1 PC-2 1{;-) 

Gurface - 5 5 - 0 17 - 0 i.) 

6 inches 0 4 8 0 5 10 0 3 3 

12 inches 0 8 5 1 13 10 G 1 3 

24 inches 0 - 8 '{6 - 13 4 - 0 

·- ---··- -----~--------'-------'------ ·------ ---
. , 



Table 5.--~ ot radioeMBf.eal -~· ot at.reulbed allUY1mr 1n Add aDi Plleblo Cluqona 

Oroaa alp!8 O:roea Mta Gross s- llran1-

Couata per miDUte per gram Cowlta per minute per pa • ·Couut• per alnute per sraa Counts per mioute per sram 
(dr7 veipt) ( dr1 waigJat) (drJ veipt) (dl'y weight) 

.b Year Sampl" ns atationa Sallpl.iJis eteUoaa Supll~ .tat1ona aa.p11os stations 

.e,) 
Bear lear Bear Beer llear Jleer laar Jlear lieU' Jlear ..... Jlear lieU' lear llear lear llear lear 
well well well well well vell well vall -ll well well vall well vall well well vell well 
AC-1 AC-2 AC-:5 AC-~ AC-5 AC-1 AC-2 AC-:5 AC-a. AC-5 AC-1 .AC-2 AC-:5 Ac-4 AC-5 AC-2 AC-:5 AC-4 

1956 6 40 lo6 224 172 :5!1 26 100 10IJ 58 5 ' 4 24 17 - - :58'd 
l 

1957 ' - - 584 2:58 94 - - lt20 110 60 - - 6:5 8 5 - - -
J 

1956 4 58 228 128 ~ 1!/ 51 120 54 26 a. 2 1:5 :50 6 - 32 49 

1957 - - 250 222 54 - - 212 a, IJO - - 24 10 :5 - - -
1956 0 80 126 1:50 68 o!l # 112 'J(l ,0 0 16 20 26 1 22 1:5 17 

2 
1957 - - 264 8:2 :50 - - ll2 lt8 a.o - - 17 ' 1 - - -

8 
1956 - - 52 0 24 - - 24 ¢1 29!1 - - 7 6!1 o!l - - -
1957 - - 158 96 54 - - 90 60 ·20 - - 8 4 2 - - -
1956 - - - 94 - - - - 9:5 - - - - 6!1 - - - o!l .. 

a.o!l o!l 1957 - - 100 32 - - - :50 - - - 2 2 - - -
1956 - - - 0 - - - - - - - - - - - - - -

iO 
-~ 4!1 ,!1 1957 I - - - 6 " - - - 0 - - - - - -I 

1!1 ::I : - - 0 - - - - -0 - - - - - - - -
' ·~ "2!1 o!l - - - 6 - - - - 0 - - - - - -. 
-~ 

al a.. SUIPle onl.7 



Table 4B. --1u.I!Irna.ry of radicche:r.'.ical quality of water from shallow 
• 

"Wells and sarface flo"W in Acid 2..nd Pueblo Canyons, No'renber 1956 

through June 1957· 

Disintec:r:J.tions per minute I'er liter N~ber Disinte~;rations 

3a.mpl1ng Uranium - Gross alpha ::Jf per 1r:inute 
stati:::-ns samples ~cr liter 

Aver:1ge Range Average Range Gross beta 

Well AC-3 9 0-26 24 4-54 5 34o 

Well AC-4 29 6-74 63 26-8o 5 276 

Well AC-5 - 20-22 - 20-34 2 l8o 

Acid ;.-eir 33 0-54 55 34-90 4 320 

Well PC-1 9 0-18 27 0-70 4 90 

Well PC-2 18 0-56 41 8-78 4 56 

Well PC-3 24 6-56 30 22-50 4 316 

Well PC-4 22 0-40 26 14-46 4 166 

Well PC-6 16 0-28 32 16-64 4 134 

Well PC-7 42 12-70 40 0-86 4 320 

Well PC-9 29 0-90 36 0-96 5 36 

Pueblo 1 35 0-70 40 0-70 4 90 

Pueblo 2 20 8-48 38 6-94 4 3o6 



Table 4.1\. --G'unmlary of' radiochemical quality of' water from shallm<~ wells and 

sm~face flow in Acid and Pueblo Canyons, January 1956 through October 1956 

Disintegrations per minute_I!er liter Disintcgr:-ttions per minute 

Sampling Uranium Gross alp_ha Number per liter Number 
stations Average Range Avcruge Range of Gross beta of' 

samples Average Range samples 

Well AC-3 169 0-61~ 376 4 ~Gn 6 1,488 500- 3, of!iftl 3 

Well AC-4 207 104-5t# 399 ~10 -566 6 5% l8o- 1 '26cf!) 3 

Well AC-5 - 0-286 - 4o -332 2 1,312 290- 240~/ 3 

Acid weir 143 32-42(}!:1 182 60 - 3f?if!/ 6 - 18o- 3,140~/ 2 

Well PC-1 57 6- 8o 8o 26 -174 5 240 - l 

Well PC-2 58 0-2:ffY' 63 16 -294 10 848 40-3,f$)c]:.l. 5 

Well PC-3 41 16-110 77 70 -16o 4 150 - 1 

Well PC-4 - 0- 50 - - 2 - - -
Well PC-6' 24 2- 36 39 24 - 60 3 - 0- 60 2 

Well PC-7 - 0- 14 - 8.2- 10 2 - 14<:>- 156 2 

Well PC-9 - 8- 14 26 12 - 4o 2 - 50- 228 2 

Pueblo 1 - 24-164!1 - 32 -l&JY 2 6,8oo!:./ - 1 

Pueblo 2 2 0- 64 63 8.6- 84 5 120 20- 190 3 
-~-~ 

~/ June 26, 1956. 



TwJ.l ... ' iL --~LU:ullo.ry ul' chcu.i.eul qu.al~ ty of uuter l'ro1n :.;hallo\1 velll:l and 

Gw·.t'acc n.cnl in Acid and Pueblo Canyons, Jarruary 1:_~)6 throlJ.0h Jtme l:J'J7 
. - ---

PartD 1-er olllion 
pii Number 

GUlrt1Jllng Chloride Fluoride Nitrate Dinoolved 
of 

.:..:t.utions (Cl) (F) (N) ~:>olids 
Average Range Samplen 

Average Range Ave1-age .RanGe Avera.c;e Range Average R.anae 

\/ell AC-3 -}.) )-111~ 6.1 2 -12 43 4 -184 68.6 2S~l-l,276 10.7 S'. 5-11.5 11 

'Hell AC-4 )8 22- n1 6.1~ 1• -10 30 1.5- 52 582 31•9- 8cn 9.6 8.8-10.5 11 

\iell AC-5 33 29- 1~2 l. 1 - 6 16 2 - 41 553 4o9- ;60 9.8 8.6-·lO .8 4 

1\cid Heir .. ') 
)<- 4- ~~·/ 5-7 2 - 8 50 10 -172 583 ?P4- ~ 8.6 6.7-10.3 lU 

\Jell R::-1 27 5- J3 L ·r 1 - 2.4 10 3 - 14 731 )94-2,960 7-9 6.n- G. 2 9 

\.'ell PC-2 )8 27- 56 2.3 1 - 4 11 1 - 16 542 31•5-1,250 7-7 6.9- n.2 14 

\:ell PC-5 .:>2 21- 5.{ 2.) 1 - 3.6 10 5-5- 16 445 588- 543 7.6 6.5- 8.0 8 

\>/ell R::-l• 34 2<)- j3 1.9 1 - 3.2 17 11 -20 450 41}- 1•:;5 '(.6 7.4- 7.B 6 

Well PC-6 32 25- 34 1.7 1 - 2 5 1.6- 10 394 3JO- 1!62 7.6 7.2- 8.G 1 

VIell PC-'{ 29 12- )1~ 1.7 1 - 3 11 2 - 18 ;)8 105- 455 7.6 7-3- 1-CJ 6 

\-/ell PC-9 17 6- 29 1.7 1 - 3.6 11 3 -21 654 318- 951• 7-5 6.9- 8.2 1 
!}.! WellPC-lU 23 - 1.0 - 8.0 - 549 - 7.8 - 1 

Pueblo 1 35 31- }3 2.5 1 - 4.4 14 10 - 21 445 378- 581 8.0 7-3- 8.8 8 

Puehlo 2 )II 2::J·· J;,) 2.11 l.G- ) G 1 - 13.;, 444 5:/1- 4)2 8.2 ·r .1- a.u (.' ';) 

L------ ---- -- L-~--.--
L__ _____ 

- --·- --- ------ --

~I Mnv 1 '7. 1 qr,7 


