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Tbe ~losY" and the chemical and radiological quality o~ 

surface and ground water at Los Alauoa, Bew Mexico, 

3ar:JUar'1 1956 through June 1957 

By 

John B. Abrahams, Jr. 

Abatract 

'J.'h1a report 18 one of a aeries of reports deeer1b1ng 1Dvest1gat1ona 

by the u.s. Geological SUrvey ot the movement of 1ndustr1al and sewage 

wastes in the Los Alamos area. los Alamos 1 1n north-central Rev 

MB!eo, 1a on the Pajarito Plateau, vbich is formed by' the Bandelier 

Seve:re.l lines of boles 11 to 7' teet deep vere drilled across 

the middle to l.oftr reaches of Pueblo Caeyon near where the canyon 

11 cut 1nto the conglomerate under:cying the tuft. Water perched in 

the alluvium and within the conglomerate vas sampled. 

)bst of tbe radioactive wastes discharged ir:rto Acid Canyon were 

retaiDed 1n the upper foot of the alluvium and did not reach Pueblo 

Canyon. Concentrations ot other ions in the wastes decreased sharply 

downgradient in Acid Catcyon and were decreased further by dilution 

1n Pueblo canyon. 
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Streamtlow in Pueblo Caeyon and water levels in the wells 

f1n1ahad 1n the alluvium in Pueblo Canyon are controlled. by 

precip1 tation and snowmelt and discharge from the waste and sewage 

treatment plants 1n Acid and Pueblo Ce.nyo~7 Changes 1n the water 

level and the quality of water in the shallow test wells indicate a 

possible hydraul.ic connection betwen the aquifers and the surface 

water 1n Pueblo Caeyon. The slightly declining w.ter levels in the 

deep test wells may be due to a long-term trend. 

The quality of the water from the supply wells 1n Loa Alamos 

aod Guaje 0anyox{ is good and water levels are relatively stable. 

Slight cllf'ferencea in the quality of water between wells is evident. 

The concentration of the ions 1n water from springs downgre.dient 

tram the Acid-Pueblo Canyon disposal system was somewhat higher than 

in samples from other springs in the Los Alamos area. · 
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Introduction 

This report describes data collected in the Los Alamos area 

during the period January 1956 through June 1957. It is the third 

of a series describing waste disposal at Los Alamos (Abrahams, 1962) 1 

and is prepared in cooperation vi th the Atcmic Energy Coamission and 

the University of California, Los Alamos Scientific Laboratory. Much 

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

tor the period 1949 through December 1955 (Weir and others, 1962). 

'l'he general geology and eydrology of the Los Alamos area have 

been described by Griggs (1955). The peysiographic features of the 

Los Alamos area are shown on figure 1, and the stratigraphic relation 

Figure 1.•-Generalized map or the physiographic features of the 

Jemez Mountain region, Rev Mexico, and s~pling stations on 

the Rio Grande and Rio Chama. 

of rocks in the- Los Alamos area is shown 1n figure 2. 

Figure 2.-·Diagrammatic cross section shoving generalized 

stratigraphic relations of the Bandelier Tuff to older 

rocks in the Los Alamos area. 



Samples of water from the Rio Grande and Rio Chama were collected 

by the SUrface Water l3ranch of the Geological Survey 1 and the observation 

wells in Pueblo Canyon were drilled by the Denver Hydrologic Laboratory 

of the Geological Survey. The chemical and radiochemical analyses of 

water samples and the rnd.iological analyses of samples of alluvium 

were made by the H-7 group of the Health Division of the Los Alamos 

Scientific Laboratory 1 under the direction of C. W. Christenson, 

Group leader. 

The chemical quality of water is given in parts per million (ppm), 

whereas the radiological quality is given as either disintegrations 

per minute per liter (d/m./1) or counts per minute per liter ·(c/m/1). 

The geometry of the disintegrations is figured at 50 percent 1 w1 th 

one cowrt per two disintegrations. The chemical and radiological 

data are on :file at the IDs AJ..enos Scientific Laboratory at Los Alamos. 
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Acid-Pueblo Canyon disposal system 

The floor ot Acid canyon below the w.ste treatment pl&Dt drops 

about 200 feet in leas than balt a mile and is cut into the Tahirege 
lune~ 1--t. ~ dut'1?ne-l 

(upper) Member ot the »&ndelier Tuf't. 1'be alluvium" 1n the cacyon ia 

2 to 5. teet wide and generally about l to 3 teet thick. 1'be alluvium 

in tbe upper one-third of the stream cbannel 1a a pebbly sand and in 

the lower tvo-thirda it 1a a sraveUY sand. 

i'be floor of Pueblo Can..von drops about 8oo teet in 6 miles 'below 

the Pueblo aew.le Plant (ti&• :5). In the upper bal.t ot this reach 

Figure 3. ••Map of Los Alamos area, showing locations of aempling 

stations. 

the canyon is cut into the Otowi (middle) Member and the OuaJe (lower) 
p.rr ,.,. ; /.:.. t& 41, e 4 ,tl/. 

Member ot the tutt and drops about 170 feet". The alluv1UIIl tft-tbe 

streambed generally 1s about 2 to 8 feet thick, a1though 1n some 

places it may be as much aa 15 teet thick. The lowr part of the 

caeyon ia cut into the Puye Congltlllerate which underlies the Bandelier 

Tuff. 1'he alluvium in the lower part of the cb&nnel ranges fran 1 to 
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Insta.llation or wells 

Dr1 ve points and dug wells were first installed 1n the Acid- , 
v7t nJ\LriM;. , ...... 

Pueblo Carlyon disposal system in 1954 (Weir and others, 1962, p.'- · ) • 

In Acid Canyon, tbe dug wells AC-1 to AC-4 {tig. 3), consist or a 

5 to 6 toot length ot corrupted iron pipe 1 foot in diameter vi tb 

about 50 boles, one-eighth inch 1n diameter, 1n the lower bal.f tor 

screening. Well AC-5 consists of a standard sandpoint lt·1nchea in 

diameter driven into the alluvium. Wells PC-1 to PC-10 1n Pueblo 

CIU.lYOD consisted ot standard sandpoint& lj-incbes in diameter driven 

into tbe alluvium and camaonly into the underlyina tutt ./' 

Scae changes in the types ot wells were made durin& 1956 tor 

better sample collection and because &01DB sandpoint& were destrQJed 

in tbe spring or 1956 and others were destroyed in a tlaah tlood 1n · 

August 1956· Wells PC-6, PC•7, and PC-9 were replaced with dug wells 

1n July and August 1956 because the sandpoint a were dr1 ven into the 

unsaturated tu:f'i"aceous material underlyina tbe alluv1Uil and little or 

no water entered the vella. 

Wells were drilled in Pueblo Canyon 1n the reach tram about 

one-quarter of a mile upstream and about three•quartere o:f' a mile 

downstream fran Hamilton Bend on AprU l.O-lB, 1956, to establish an 

adequate observation well network and to attempt to define seologic 

and eydrologic conditions in the canyon (fig. 4 and table 1). 

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

geology of the lower pegt or Pueblo Ce.p.;ton. 
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'l'he drilling equipnent used/ ~ a truck mounted power drill w1 th 

a 4-1nch diameter auger -end. was too small for the types of materials 
I 

encountered in Pueblo Canyon. !rbe rock bit broke o.fter several days 

of drilling and a reaming bit was substituted. The reaming bit 

proved unsatisfactory as the teeth sheared off \1hen drilling in 

boul.dery material and vere ground ott \rdlen drilling 1n consolidated 

material. Both tbe cuttings and sample recovery at most boles were 

poor. 

Some vella were cased with ,_inch diameter galvanized pipe, and 

others vi tb e1 tber li-1nch diameter galvanized pipe or 2·1nch diameter 

plastic pipe. Four rows of vertical slots l/16 to l/8-ineh vide were 

cut w1 th a torch into the lower 9 feet of' the ,_inch pipe to allow 

water to enter. The bottom end of the ,_inch pipe YBB cut and welded 

into an "orange..peel" tip. Four rows of l/16--inch diameter boles vere 

drilled into the lower 10 feet of the plastic pipe and the bottom was 

sealed with a vooden plug. Sandpoints vere used for screens on the 

l~ inch pipes. After casing was installed the augered boles were 

backfilled around the casings to within several teet of the surface 

with sa.nd from the streambed and to the surface with a silty soil above 

the sand. 
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Moat of the wells llocated JWere) on sections or lines across 

Pueblo Ca.rzyon. ~e sect1oZll3 are numbered l to 4 :t'rom ea.st to \lest. 

The vells are designated by the letters "PO" follovred vith a number, 

or a number and a letter. Each well along a section is identified 

by the number of the section in which it is located. The south vell 

1n each section is given only the section number. Letters A, B, c, 

etc., are added, in order trom south to north, to the section number 

for other wells across the section. Boles R>-5 and P0-6 are not on 

sections. The locations of the wlls are sbov.n on figure 4, ani a 

brief description of them is given 1n table 1. 

8 



Description of findings 

Examination of samples collected at the title the holes vere 

drilled showed. that some of the holes penetrated the base of the 

Bandelier 'l'uf'f, but that most of the holes wre drilled directly 

into the underlying Puye Conglomerate. The stream in Pueblo Canyon 

apparently cuts through the Bandelier and into the Pl.zye just -west 

of Bamilton Bend. The gradient of the stream is about 90 feet per 

mile between well 'IW-2 and 'HAmilton Bend, abollt 70 feet per mile 

tram just west of Hamil ton Bend to Otowi Seep, and about 95 feet 

per mile between Otowi Seep and the basalt at the bridge in 

sec. 211 T. 19 N., R. 7 E. 

Three general types of de}X)sits within the upper part of the 

Puye Conglomerate are traversed. by tbe r;~tream betwen the tut'f above 

Bai:lilton Bend and the basalt at the bridge in sec. 21, T. 19 N., R. 7 E. 

The southern extent of an alluvial f'a.n is exposed in the southwestern 

part of section 17 and the northeastern part of' section 18 (fig. 4) • 

It is composed of fanglotlemte which bas chaotic sorting of angular 

blocks, boulders, and gravel 1n a matrix of sand. Some blocks are as 

much as 5 feet across. A secom type of deposit laps onto this fan 

from the west side and is a w.ter-laid mater1.e.l containing lenses of 

boulders, gravel, and sand in a catrix of silt-size rewrked tuff. 

A third type of deposit crops out at the hee.d of Capture Canyon and 

bet wen the fan and the confluence of Pueblo and Los Alamos Canyons. 

This deposit is a water-laid silt or reworked tutt in vhich the rock. 

and tuff particles are a maxinuc of about one-half inch in diameter. 

The finer material on the vest, south, and east sides of the fan were 

apparently derived. by erosion of the fan 1 tself. 

9 

• 



·i'be deposit of silt or reworked t.ut.f' is covered by th1n 

alluVium tram a point upstream fl"'OI Ham1l ton Bend to about 200 feet 

upstream tram vell PO-lA, 'l4lere it appears to dip eastwrd beneath 

tbe all.uv1um. It is at a depth of about l'Ti feet at weU R)-lA 

and at about 22 feet at well PO-lC. ~e top of' this depoo1 t at 

well P0-2 is about 3 teet beneath the level of the alluvium in 

the streambed, ld:lich ay indicate that it baa a soutlxward dip at 

this site. 

Water vas fotmd 1n all boles 1n sections !5 and I., but drained 

b-am vella JO-' and P0-3l within several days and t'ram well P0-4 

w1 thin several months. Water in vella PO-3 and P0-4 w.a perched on 

tbe layer of aUt and appe.rently poured into the bole during drU11.ng. 

It drained slowly out of the wells after the screens were see.l.ed ott 

~ the overlying lene of water by tbe baclttill around tbe casing. 

The w.ter 1n vel.1 P0-4 probably was perched within the ~e and 

received reebarge from the stream. Water vas not found at aectioll8 l 

an4 2, except tor a thin lena perched on the layer ot silt in the 

&l.luv1um at well P0-2A. 

Wells PO-~, 10-liA, and P0-43 also 11ere finished v1th1n the ~. 

1'he aquifer or lenses of water suppl.y1.ng wells ro..~ .and I0-4B 

probably are reebarged by Pueblo atreem. 'l'he source of wter in 

well PO--~ 11 not certain. 'l'he w.ter level 1n 'Well :m-313 is about 

a:> teet beneath the streambed and about 25 feet beneath the level of 

Hamilton Bend Spring which is about ~ teet to the east. 'l'he aUt 

~er \lhich perches the w.ter at Bamilton !end SpriDg may al.ao perch 

the w.ter at well :E0-4B. 

lO 
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About Ito aauo~~a o~ vater vere poured tbrough a boae into wll 

JI0-31 vit!d.D about 1a. 111mrtea on .~ 8, 1957 to at\147 the characters.atS.ca 

ot tbe lODe of perchea vatv aupp~ the vell. !tle vater lwel ,.. 

4." tee1o abaYe the pre-~ level three atDutea an- pourtns 
· Dffl.~ wU 

. -.topped, -' tbe pn-JC)\U"lDS 1we;, water
1 

DOt reached until about 

9 bouZ"8 later. !hia !DtUoat.ea tbat tbe ~aaibUit7 of the lODe 

1a low aac1 the diacbaz!se boa the well woul4 be small 1t pumpect. 

!he ~re ot aecUJaenta between the holes 1D aectS.on ' that 

eu be correlatea SlMU.cate a IJOUthward cUp of the b8MiZ28 rith1D the 

~· 1o oorrelat1on at aecticm 4 vas attempted. !he tuft' at 

JI0-4B appears to be erodecl away, vbich 1D41catea that tbe .s.a 
l'Wiblo at.N811l at oae t1me '1/JAY bsve been aweral bundred teet north 

or lta preaent ~1t1on. &Mtral teet ot tbe baae of tbe GuaJ• 

IIIIDber of the tuft mq Ullder11e the auuvtua 1n the eoutb part of 

·t.be· c~u. A irtre• dra1DiDS a boX c~ on the aouth aide of'. 

Jlueblo Cazqon cuts tbrough tbe base ot the tutt 1Dto the UZI4erl11Jll 

fu1e several huDdre4 :teet eut of well Jl0.4. 

11 
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Vater-leYel -~ 

Pacton afteet1DS S1"0UD4 water levels am etreamtl.ov in Ac14• 

IWtblo eau,on are precipitation, diecbarp from. the two eevage­

tre..-.rrt planta 111 Pueblo c~, and disebal'ge 1':rom the vut&. 

tnatlaeDt plant 1n .Acid ~n. 1'he precipitation (ng. 5) 4U2'112& 

1~ vaa 11.5, 1Debea1 'Wbieh WB8 6.SO bcbee belmr mmal and aear 

1lhe recor4 lov. Dlecbarae :trom the aevase-treatmeDt pl.aDta (tult 2) 

4eci'8Ue4 eubatant1all.7 4ur1Ds the apriJ:II UJ4 eume~ IIIOJltb8. !be 

41acharse tl'Oil tbe vute-treatmeat »laDt 1n .Ac14 ~n wu about 

' to 4 m1U1on s.non~ per month ctur1zc the period of tb1a n\l47. 
streamflow trom tllOwelt 1n PueblO Canyon wu max:1nun ~late 

- 1956 and reached to the Otowi Seep area. The eastern extent ot 

'the eur:tace t1o1r :reeeded tram eaat. of weU PO•lA b;r- 2,, 1956 to 

near Baudlton Bend by 16\y 24, aDd to 'between vella P0-4 and 1'0·5 b7 

IUDtt 1· 

The lltreamtl.Dv in 1957 vas sreater and mre suat~ned tbaa ill 

19!56 4ue to increased prec1p1 ta.tion, ana, appa:rentJ¥, bodiel of percbad 

water collected in the alluvium aloD& section 4 an4 in tbe mid4l.e ~ 

ot Pueblo cazvon. Only a l1m1te4 amount of water reached tl1e lover 

part ot Plleblo Canyon. nov measurements in March, April, aDd Mq 1951 

(table 3) fhov that some water vas loat to the alluvi'UIJl above tbe 

outfall from the sewese-treatment plant and near well J'0.4A. !be 

l.llCreue in ltzoeaatlov between well PC-2 and well PC• 3 may renect 

a alus ot vater 4tacbarse4 tram tbe plant 1n k14 c~n, and tha 

incl'e&.Se at well PC•S reflects the 41acbarge trom the aewaee•treatment 

pl.alrt. The crelft at well PQ.o.4A vas reached in ear]¥ April e:n4 at 

well PC-10 1n June. 

12 



!he depth to ~j 1D the obserntioll vel.la, we:er'PC•lO, I!LD4 the 

ahallcw teat vella 1 are shown in figure 5. the water levels in well P0-4A 

i'18\li=e 5.-J.ili)tli tO vater in obaervatioJ'l wlla, well iC-iO, 8Dd thi 

aball.ov test wells in Pu.eblo ~n, end precipitation data 

1 . 

4ur1ns 1956 u4 1n vell PO-lA dur:1z7g 1957 ~represent water atazxUns 1n 

the caair1p rather tban the true water lsV'el8. The abar'p 4ecl.1De ot tbe 

water level 1n well J0-4 may re,pft8ent the decrease 1n discharge t'ram the 
"" 

...,.....tl'eatmmt pl.auta in the aprS.Jla mont.bl ud tbe eDd or ~lt 1n 

the b1P country to the vest. fbe oaaills on well P0-4 Y&S broken ott 

about 1.5 teet below laD4 aur.f'eDe durtns an attempt to deepen tbe well, 

aD4 the recovery of the water level in 19!)7 could J'lOt be determined. 

lowevv, ft'ter levels in well !0-4A aDS PC-10 reepollde4 to increased 

•tteemtJ.ow 1D 1957 4ue to IDOVmelt, izm'eaaed p:rec1p1tat1on1 tmd continued 

b18h 41acharge f1"'11 the Celltral S4nrap Plant. 

tt 1a D)1; kncnm vbere the water f1'CD these perched bodies moves. 

!be water al.oJ2s aection 4 appvently 4oea JlDt recha.rp the vater-bearins 

ber:l eu;pp131Ds vell P0-3!, u evidenced by the relatively stable water 

1eMil :tn the well, although the eo\U"Ce ot recharge to the vater-beariDS 

bed at vell P0-3! may be turther west in tbe can,on. Some water probably 

JIIO'ftl eastward on a perching layer and 1s the eource tor Jlamilton !end 

SpriJJs, a CMlJ seep near well PC-8 and otov:t Beep. SUrface outlets tor 

the body or water perched 1n the alluvium near PC·lO have DOt been tolUJd. 

WheN are 110 llpr1np or seeps :tn Ba~ or Capture ~ to the northeast, 

aD4 water tlmr in the lower part ot Pueblo Oaeyon on11 c1ur1ns apring 

runoft' or 4ul'ifl8 81llllll8r stoml. Bowevel", the water may D:JVe throush 

Joiute in the underl.y.tDg be.llalt and recharge the perched zone suppl.yins 

teat vell u. 

.. 



Changes ot vater levels in teat vella !W•lA and W•2A (n.g. 5) 

1Jxlicate tbat the vella to same degree are eydrau.lical.ly comected 

to tbe Pueblo stream. Water-level fluetuations caused by periodic 

pumpittg of these ftlls to collect water samples makes interpretation 

o~ the data diff'1cult.. The water levelin well 'N·2A continued to 

rise alovly tl"'OIl early 195:5 tbl'ough June 1957, wen tl:ough the 

prec1p1 tation durin8 the previous lO yeara vas aubatantial.ly leaa 

than mmal. Uh1a rise vas probably due to tbe seneraJ. izlcrease ot 

vute diacbarge 1nto upper Pueblo C~n during tbia same per1od. 

'!h1a CODStant f'lDV inn.ltrated the upper reaches of Pueblo Caeyon 

1natea4 of JDOV1Ds davnstream as did high tloWB during aprins ru.notf 

and tloodf'lov, and thu8 did not reach the probable recharge area 

of vall W•lA. The water lwel in well W•l.A declined slowly a1.nc:e 

19501 except :tor a period in 1952 after beav1v than normal 

p1"8C1p1tat1on. !be time of response ot water l.eftla to recbarse 

appears to be about 4 to 6 months at well '1W•2A and about 1; to 

2 110nths at well 'lW•lA, although the data cu·e inconclusive. 
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Cbemlcal &D4 1"841ocbem1cal quality of water an4 

1"1141ochellice.l. qual.1 ty of atreambe4 materiala 

Wate%' aamplu tram Acid ~n general.ly were collected dur1Jlg 

the ear~ ~ bouJ"8 before the start of aiaahup r:roa the vute­

tnatmer:rt plant. 

!be aamp1112S point near vell .AC-lt. vu in a small pocket of 

aUty clqJ the otber &ampli~ J101nta were 1n a&nay alluvium. 

Simples collected at Jc14 Weir sene~ cone1sted of water t2'Cil a 

.-11 Beelp 1D tbe atreambed. Saq)les were oollected hom WU. NJ-3, 

AC.4, am near Acid Weir on eleven dates dur1Ds the period of th1a 

report at ap,pl'OX1mate bi·DODthl.7 iDten"a18. Well AC-' vas sampled 

aeveral ttmea. ~lea 1D Pueblo ~ were collected on ten 4atea1 

altboulh DOt tl"'OI each wll on each aampUns date. 

!be wells senerall.7 Wl'e prepumpe4 tor 5 to lO minutes before 

each sample vas collected ao that tbe sample 'WOUld be representative 

of vater in the alluvium. Sample collection U8Uall.y vaa started in 

kid C~ and Cont1nued in aequence to lover !'U.eblo Caeyon. 

S'he pB of the wastea 4ischargecl geDe'l'all.y vaa high, and in 

water aamplee collected 1n Acid Canyon vaa CCIDIIOnly above 10. The 

ranse ~ the pi 1n the eamplee vas 6. 7 to u.a, altbcugh about 90 

percent were b:igher than 9· Water ot pH lO or above, where the 

~l ion ~ be dODd nant 1 1a un~table &l'ld tbe qual1 ty tends to 

chup. l'be pK 4ecreaaed downat1"eam on e ot ~ u aampllng datu 

(table 4), 10 that the pH of water enter1JJs Plleblo ~n tram Acid 

C~m10n seneral.l.y,.. about 8.o to 8.5. 
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AD over,tall treDd of the concentrations of the cations in -
aamplea collected in Acid and Pueblo ~na were not evident. 

1'be comentration of calcium ions vas slightly lese 1n samples 

f1'0II1 well AC-4 than 1n samples from well JC-:5, possibly 1Dd1cat1ns 

80118 ,uptake of the calcium ions in the clays around well. A0-4. A 

al1gb.t 4ecreaa1ns trend 1n the concentration of the sodium ion in 

Pueblo c~ wu evident. The 41tterencea 1n the ranges of the 

concentratlone 1n Acid ema Plleblo c~ are listed belov: 

kid Canyon Pueblo &iijOi1 
i&liift iii l)Srta ' Ion Percent~ Ranse, 1n parts Percent of 

per Jldll1on. samples V1 thin per million samples w1 thin 
i!¥U.cate4 indicated 

rapse cmse 
Calcium 20• 6o 95 6- 4o 100 

Jllgnetlium 0• 5 50 5- l5 70 

S041um 4o- 200 90 4o- lOO 85 

!'be ccux:ent:rat1ons of the calcium and sodium ions were less in Pueblo 

C~n, probab:cy due to dilution. 



!'be pB am the averase concentration 0~ anioD8 aM total 

aolida generally were leee 1n Pueblc ~ (table 4) than 1n 

Acid ~n, pl'1marily due to 41lut1on. !the aorJCentntiona of 

chaDioal. constituent• in vater collected from veU !C--2 pneral.l.y 

averaged Slightly b'lgher thaD in water f1"Clll Yell JIC-1, 1D41oatirc 

that the higher eoncmrtrationa vere added haD ki4 C:8ll,10Jl. t'he 

averase concentrations generally decreased 4ovnstream txoom well 

PC•2- '!'he concentration of fluoride iona ftDBfJd betveen 4 IU:I4 

9"'ftlll 1n about 6o percent of the samples collectecl 1n Ac14 Canyo~, 

but. decreased to ap,proximately the municipal toleftllCe ot 1.5 ppm 

(based on daily air tempertures of 53.8-58.3) 1n the lover part ot 

Pueblo Canyon. fhe coDCentration of the cblorid& ion rqed be~ 

20 and 50 ppn 1n about 85 percent of the samples collected in Acid 

Can:,yon1 and only eJ1ghtl.y lesa in Pueblo Cazzyon. t'be concentration 

of the nitrate ion vas less than 60 ppm 1n about 90 ~eut of the 

samples collected 1n Acid C~n and signif1cautly lower 1n Jlueblo 

Catcyon. The relatively b1gh average of nitrates in samples from 

vel.l.lC-4 pereisted on moat sample dates. '1'he d1aeolve4 aolidl 

414 not decrease aigrlitieantl.y 1n PLleblo ~n aD4 vere a11shtl.y 

above municipal tolerances of 500 ppm at wll8 PC-9 and PC-10 1n 

the lower part of Pl.leblo Car:cyon. 1be diaaolvad eolids in two 

samples collected in 1956 trom Otowi Seep, in the atrel!ll!lbed near 

well PC•9, averaged 2,731 ppm. t.t'he quallty of water 1n samples 

from Bamilton Bend Spring 1n Pueblo c~,.. a1m1l.&r to that 

from the Pueblo C~n wells. 
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!'here -nre no significant trends of cbangea ot tbe plutonium 
. ~...J45) 

or uraDium 1oD8 or tbe groae alpha in Acid c~n (table 4) except 

that the concentrations were s1gn1t1cantly higher through October 1956 

tba:a after that date. fheee high concentrations 11J8Y have been due 

to "qptalte on fine particles of clay which were not filtered out before 

exaalysis. When samples were centrttupd and filtered, after October 1956, 

the average values decreased considerably.. !'be high average concentration 

ot plutonium in samples collected betore October 1956 was due in part 

to concentrations on several sampling dates as b1gh aa 468 d/m./1. 
!'he highest concentration of uranium am gross alpha and gross 

beta, 614 4/m/1, ~ d/m/1, and 3 ,4oo c/m/1, respectively, were 

obtained 1n samples ccllected on June 26, 1956 dur1ns diecbarge from 

the treatment plant. 'l'he sample containing the 3,4oo c../m/1 ot gross 

beta vas surtace tlov at PUeblo 1 near PC•2 J aamplea from swere.l 

wlla .. Aoid Can;yon and JIC-2 also contained "l.at1vely high counts 

ot sross beta on that date (table 4A) • 

!be concentrations ot the radioactive conat1tuente in vater 

aamp1ea collected at most stations in Acid and PUeblo ~na eJ.so 

wre sign1t:icantl7 higher through October 1956 than those collected 

a:rter tbia date (tables 4A and 4B). The high average gross beta 

was due primarily to samples collected on June 26, 1956. The 

concentration of the radioactive iOllS tended to decrease downstream, 

but the trend vas too ir:regular to form a pattern. Concentrations 

1n the 8\U"face flow seemed to reflect those in kid Canyon to some 
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