
BLACK & VEATCH 

CONSULTING ENGINEERS 

Manager, United Stutes Atomic Energy Commission 
Santa Fe Operations Office 
Los Alamos, Nc\7 Mexico 

Subject: Ground Water Observation Wells 
Authorization No. 4~119-18 

Attention: !~. R. E. Cole, Director 

TEL. WESTPORT 7474 

4706 BROADWAY 

KANSAS CITY 2, MISSOURI 

October 30, 1950 

Office of Enginccrli1g a_~d Construction 

Dear Sir: 

Transmitted horc\7ith is our report covering the construction and 
completion of six test uclls in Pueblo Canyon and Los Alamos Canyon. 
These uclls nero drilled durbg 1949 and the curly' part of 1950 for 
the purpose of fncilitntli1g a study of the progress of contamination 
in the ground \inter zones m1dorlyli1g these tuo canyons. 

On May 11, 19491 Contract .No. AT(29-l)-70S wns executed with Layne
Western Company_, of Kansas City, Missouri, for constructing and 
equipping four test i7clls, and tvro or more sampling uclls offsetting 
oc.ch of tho test wells. Under this contract, the contractor rms 
required to furnish drilling rigs 1 tools and crews, well screen, 
puckers, drive shoes and drilling mud required to construct the uclls 
at the locutions and to the depths as directed by the Government for 
all of which payment was to be made to the contractor on the basis 
of unit prices sot out in the Contract. The Government furnished all 
stool pipe required for casing these wells, and that included in the 
pump installations. Work under this contrnct began on Juno 1, 1949, 
and was completed on Juno 12, 1950. The total contract cost of the 
work was ~71843.49 and the total cost of Govornmc~t furnished mater
ials used in the rrork was $291 326.64. The total Project cost uas 
$117,170.13. 

Electric motor driven deep uoll pumps were installed L~ tho six com
pleted wells. ·These pumps uorc given an opcrotiomu test uhcn they 
were installed, ourront for tlpcrnting the motors having been supplied 
by a portable gasolL,e•cngll1o-drivcn generator. At none of the noll 
sites has a permanent poncr line been installed, These pumps hnvc 
not been used since they ucro installed and tested. It is contem
plated that vro.ter samples for laboratory analysis will be taken from 
each -rrcll on a routine basis at L.,tcrvals perhaps of one week. 

V cry truly yours, 

Black & Veatch 

By~ 
~ ;(_T 1i' o--' 
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REroRT ON GROUND WAT.ER OBSERVATION WELLS 

DESCRIPTION OF PROJECT. Surface cl.rainage from the entire area 

occupied by the Los Alamos Community is discharged into Pueblo 

and Los Almnos Cen:yo:ns·, both of which head in the Jemez Mountain 

Range vrest of the Project, extend in an easterlY direction through 

tho Project to a confluence approximately two miles east of the east

erly reservation boundary·, belovr which junction Los Jl.lamos Canyon 

continues eastwardly to the Rio Grande River, a distance of approxi

mately five miles. The effluent from the existing sewage treatment 

plant serving the community and the TA·l area, is now discharged into 

Pueblo Canyon. Effluent from the new sewage treatment plant now under 

construction to serve the Community and the new waste treatment plant 

which will receive the plant waste liquids f:ron1 the TA-l area, will 

be discharged into Pue bl.o Canyon. Sanitary sewage and plant waste 

liquids from the TA,-21 area are discharged into Los Alamos Canyon 

above its junction with Pueblo Canyon. The effiuent from the new 

sewage treatment plant serving the TA-3 area vdll be discharged into 

Sandia Canyon which discharges directly into the RIO GRANDE RIVER. 

The principal source of water supply for tho Project is the group 

of six wells located in Los Alamos Canyon below the Puc blo Canyon 

confluence. 

To facilitate a long-term study of tho movement of contaminated 

waste liquids from the Project activities into ar.d through the various 

aquifers underlying the project Site and possibly discharging into tho 

main body of ground water from which the Los Alamos water supplJ• is 
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token, a construction project uns set up project was set up providing 
. . , . 

for the construction of four_ groups of test rrclls, three of nhich 

would be located in Pueblo Co.nyon and one in Los Alamos Canyon. 

In selecting tho general locations for these groups the governing 

consideration rras that one group should be located as nccx as prac• 

ticablc to the con.flucncc of Pueblo and Los Alwnos Canyons; a second 

group should be located in Pueblo Canyon just bclorr the point of dis-

cho.rgc of the effluent from the existing scrragc treatment plant; a 

third group in Los Alomos Canyon just bclou the T.A.-21 area, and a 

fourth group in Pueblo Canyon as ncar as practicable to the point of 

discharge of the effluent from the TA-l acid rmsto sonar. In tho 

co. so of the fourth group, difficulty of accc s s to the Ca.l1Yon .f1 oor 

for moving in tho drilling equipment, as nell as tho presence at the 

soloctod site of a lava flou, prompted a decision to locate this 

group at a point on the south rim of tho canyon and on tho cast rim 

of the smaller tributary canyon from the south which carries the dis-

charge from the acid rro.stc scrror. Each of tho other groups rrcro 

located on the canyon floor. 

Each group of test rtclls rras plan:1cd to include a main test 

hole, drilled rri th a cable-tool rig, of the depth required to pene

trate tho main ground uator body, and one or more offset sampling 

holes, oach drilled into an n.quifcr lying above tho main grow1d rro.ter 

body if such an aquifer uoro taund · in the drilling of tho main to st 

hole. Thus if only one aquifer rrero found above the main ground rro.tcr 
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body in tho drilling of o. mr.in to st hole 1 only one srunplinG; rrell 

offsetting the mo.in hole uould be required in that group. 

During the drilling of the mo.in test hole in each group 

sDJD.plos of the drill cuttings rroro tukon by n ropresontc.tivo of the 

U. S, Gcologicnl Survey at 5-foot depth intervnls, ~~d the locution 

of ench aquifer uas determined. Tho samples of drill cuttings ::~ere 

classified and the results recorded in the form of geologists logs, 

copies of uhich arc attached to this report. 

Under Contro.ct No, AT(29-l)-708, the Layne-Western Compcny, 

roll construction contro.ctor of Ko.nsas City, lrd ssouri, be gnn tho , 

uork of constructing and equipping the test trolls and srunpling uolls 

on June 1, 1949, o.nd the entire '.7ork, including the instnllo.tion of 

tho pumping oquipli1Cnt, m.1.s completed on Juno 12, 1950. Tho Contro.c

tor, or his sub-contro.ctor, fur1rished ell drilling equipment, tools, 

drilling creus, uell screens, casing peekers, fuel, lubriclli~ts end 

drilling mud, ns i'!Ollas the pumps c.nd motors instilled in the com

pleted uells. The Government furnished oll steel pipe required for 

casing the rrells .o.nd for instcllation of the pumping equipment. 

Upon completion of the drilling, each test rroll and each sampling 

ooll rm.s cased throughout its lencth to prevent caving nnd to seal 

off tho flow from DJlY aquifers loca.ted above that uhich the \·tell \70.S 

designed to tap. A lO .. foot length of bronze niro-Tl!'apped noll screen 

uo.s instc.lled at tho bottom of the casing string in co.ch noll, 

A sketch shoHing the physical dimensions, details of the casing and 

screen installation, and tho classifications of the principal forma

tions ponotro.tcd, for oo.ch rrcll, is nttached hereto. 
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DETAILS OF WELL COHSTRUCTION. Test TIQll Jio. 1 rnd scmpling 

Well No. o.s. 1-A arc locntcd on the floor of Pueblo Cnnyon c.t n 

site npproximaicly 100 feet north of the Bayo Canyon Rond, nnd 2500 

foot northrrost of the junction of Stc.te Route No. 4 nnd tho Los Alomos 

moin nccc ss roo.d. At this si to, the Lo.yno-llo stern I!o. 24-L drilling 

rig uns moved onto locc.tion designated as TA No. 1-A on Ju..11e 1, 1949, 

nnd drilling bcgnn on June s. On July 14 the hole ;ms o.bo.ndoncd at 

n depth of 108 feet, since the lor10r .32 feet i"IO.S crooked rutd could 

not be straightened rri th tho avcilc.blc tools. Tho drilline; rig r;as 

then shifted to n non locc.tion six feet rrest of tho c.bnndoncd hole 1 

the nerr locc.tion being designated ns TH No. 1-B, rrhero drilling bcgon 

on July 19. On August 2.3 , tho drilling of this hole ua.s stepped c. t 

n depth of 140 foot, since rcpoc.tcd attempts, ·including the firing 

of throe dynami to chc.rgos, hc.d fcilcd to straighten it. 

On November 27 the Jenkins Drilling Compcny No • .36-L drilling 

rig uas moved onto a location, designated as TH No. 1-C, approx-

imtoly 20 foot south of TH No. 1-B, r1hcro drilling bognn on 

November 29. A florr of wc.ter rras encountered nt depth 210 feet 1 

estimated nt lS gallons per minute, r:hich rose in tho hole to depth 

lSB feet. Drilling continued in open hole to depth .350 feet, nnd 

12-inch cc.sing rro.s sot to tha.t depth in nn unsuccessful c.ttempt to 

sccl. off the rro.tcr produced from tho formr.tion a.t 210..2/~0 feet. 

Tho casing uns then pulled bc.ck to depth 241 feet, and the hole be-

lou thc.t depth 17D.S filled ui th snnd, preparatory to cementing the casing. 

Tho cementing operation nas pcrforr.1cd by tho Halliburton ·Oil Well 
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Cementing Compcny 1 on lklccmbcr 17, end rro.s successful in sccling 

off the nor: of uatcr into the :7ell. One hundred begs of port-

land cement uere used in this operation. Drilling then continued 

through the 12 inch casing to depth 642 feet. A fiorr of rmtor rms 

encountered at depth 623 foot, the uator rising in the hole to depth 

584.9 foot. On Januc.ry 3, 1950, this test r1011 rrns completed, ui th 

627 feet of 8-inch casing, 10 feet of 6-inch casing Qnd 10 feet of 

6-inch uo11 screen, bottomed at 642 feet, in the halo. The lend 

po.ckor bctooen the 6-inch c.:1d 8-inch casing is o.t depth 622 feet. 

The geologist's log handed "Test 'IToll No. 1" and tho sketch ti tlod 

»tog-Uoll No.1", Figure 2, both attached to this report, pertain 

to this 1occ.tion TH No. 1-C. 

The sampling rroll, offsetting Test rlol1 No. 1, is on tho 

location referred to c.bovo as TH No. l~B. On January 41 1950, tho 

Jenkins No. 36-L drilling rig m::.s sot up over tho TH No. l·B hole, 

r1hich bed previously been drilled to depth 140 feet. Drilling began 

on Janur.ry 5, c.nd continued to depth 225 foot. A nou of r;c.ter rro.s 

encountered o.t depth 212 feet, the no.tcr rising in the hole to depth 

188 feet. Apparently this is the same rmtor bcc.ring formation c.s 

that encountered in TH No. 1 at depth 210 foot. On January 10 ond 

ll, 214 feet of 6-inch cc.sing, ui th a 10 feet length of 6-inch noll 

screen coupled to its loner end rro.s sot in this rroll nnd bottomed 

o.t depth 225 feet. This srunpling '1.7ell is designated on tho sketch 

(Figure 3) attached hereto o.s Wall No. o.s. 1-A. 
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~ WolJ. ~is located on tho fioor of Pueblo Canyon 

approximo.toly three miles upstroo.m from Test rToll No. 1 1 one milo 

upstreom from the easterly Project boundc.ry 1 nnd one milo dmmstrco.m 

from the point c.t yrhich the effluent from the Community scrrc.go trent

mont plo.nt is discho.rgod into this CC..."'lYon. On August 25, 19491 tho 

Leyno-Westorn No. 24L drilling rig no.s sot up on this locc.tion. 

Drilling began on August 29 and continued to o. depth of 789 foot 

nhich nas roo.ohod on November .3. A small non of nntor, estimated 

at four gallons per minute, uc.s encountered nt depth 115 foot, tho 

nntor rising in the holo to depth 9.3 feet. The geologists log for 

this r10ll indioetcs that n second 't7ator zone rrn.s encountered at 

depth 165-170 feet, from uhich nater rose in the hole to depth 

108 feet. No mention of o. nator zone at this depth·is ~cdc in the 

driller's log. ~Jo holes subsequently drilled as offsets to TH No.2 

encountered no uator bearing zone at or ncar the 165-170 foot depth. 

The rno.in ground uo.tor zone t:as encountered at depth 767 foot, tho 

uater rising in the hole to depth 758.9 foot. The main co.sing string 

in this test i"Joll consists of 778 feet of S-inch steel pipe, 1:i th 

approrlmntoly five feet of 6-inoh steel pipe nnd c. lO...foot length 

of 6-inch rTcll screen at its louer end. The noll sareenis bottomed 

at depth 789 feet, and the lend packer botuccn tho 6-inch o.nd 8-inch 

casing is at depth 774.5 foot. (Figure 4) 

So.mpling Well A, offsetting Test Well No. 2, ancl designated 

on the attached sketch (Figure 5) as Well o.s. 2-A, is located 50 

feet rrost of Test Well No. 2. The purpose of this noll uas to 
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penetrate tho ua.tor bearing zone oncottntcrcd at depth 165 foot in 

Test Well No. 2, On Jo.nu.."l.ry 301 19501 Jenkins No. 36-L drilling 

rig uns moved onto tho location. Drilling bognn on Fobrucry 2, 

and continod until Fcbrunry 51 nhcn n depth of 155 foot tms rcc.chcd. 

Tho upper rrntor bearing zone ms encountered a.t depth 112 foot, and 

n string of 8-inch cc.sing uns sot to n depth of 152 foot in nn Q~ 

successful attempt to socl. orr tho florz of rrnter. It uas then 

decided to complete tho noll in tho upper natcr bearing zone, The 

casing string uns lifted to depth llS foot, the hole fillod to 

depth m foot, end n lO..foot lcnrrth of 6-inch rrcll screen made on 

n lO..foot length of 6-inch stool pipe uas sot through tho 8-inch 

casing, uith the screen bottomed at depth 132. -:'.5 feet. Tho lend 

po.ckor bot'rr.:;on the 6-inch nnd S-inch casine is at depth 113 foot. 

This r10ll uo.s completed on Fobruo.ry· 7. 

In a second attempt to complete a smnpling ~1oll penetrating 

the uo.tor boc.ring zone encountered at depth 165 foot in Test Well 

No, 2, tho Jenkins drilling rig i70.S moved onto a location 50 feet 

southeast of Test ilcll No, 2. Dt-illing oogru1 at this location on 

Fobruo.ry 9 and continued until February l4 rrhon a depth of 225 feet 

rras roached, Tho upper rrator bearing zone uas cmcountorod at depth 

104 feet, A string of S..inch casing nas sot to depth 123.5 foot, 

i7hioh shut off tho flou from the upper zone • The drilling continued 

through the S-inch casing to depth 225 feet, but no t7atcr Tias found 

bolorr tho upper zone, Tho hole uns ordered o.bnndoncd, the casing 

was pulled out and the hole filled •:ri th sand. 
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In the third attempt to complete c. smpling rroll pcnc

trc.ting the rro.tor bccring ·zona encountered o.t depth 165 feet in 

Test Well No. 2, tho Jenkins drilling rig rro.s moved to o. locc.tion 

36 feet northr;est of Test Well No. 2. Drilling began r.. t this 

locQtion on February 171 o.nd continued until Fcbruc.ry 23, rrhen c. 

depth of 225 teat rro.s rec.ched. The upper r;o.ter bccring zone llQS 

encountered ot depth 103 foot, end 126.5 feet of 8-inch casing 

uo.s sot in the hole uhich shut off the floiT from this zona. 

Drilling continued through tho 8-inch casing string to depth 225 

foot, but, o.gcin, no uc.tor rro.s found bclou tho upper zona. Tho 

hole rms ordorcd abandoned. An attempt uo.s mc.do to pull end 

salvage the 8-inch cc.sing, :-:ithout success. The casing r:as cc.ppod 

one foot c.bovo ground line, and loft in tho hole. 

Test .!fQ1l ~ is located on the floor of Los Alamos 

Ccuvon approximc.tcly 1 3000 fcc t no st (upstream) !':r-om tho easterly 

Project boundary. On October 6, 1949, tho Jenkins No. 36-L drill-

ing rig uas moved onto this location rrhoro drilling began on 

October 7. On October 23, nt depth 362 foot tho drill stem broke 

in the i1l'cnch squo.ro. Fishing for the tools in tho hole bcgnin 

c.t 12 30 on that data and continued 11ithout success until 2400 

on October 301 o.t rrhich time it rro.s decided to o.bo.ndon tho hole. 

Tho drilling rig uo.s shifted to o. ncr! locc.tion 8 foot ucst of tho 

o.bo.ndonod hole, uhcrc drilling bognn on November 1, end continued 

until November 20, uhcn c. depth of 815 foot hc.d been roc.chod. No 

uo.tor rras encountered c.bovo depth 790, nhcre the mcin ground rmter 
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zone rro.s ranched; the rTc.tcr rising in the hole to depth 743.3. 

Too main casing string in this rroll is of lO...inch stool pipe ox

tending to depth 811 foot. A lO..foot length of 1-:cll screen ~.-:i th 

n 10-foot length of 6-inch stool pipe mc.dc on its upper end \"lr.s 

set o.t depth 815 feet uith tho load soo.l botuccn tho 6-inch pipe 

c.nd the 10-inch cc.sing o.t depth 795 feet. No srunpling \"!ell r;c.s 

drilled offsetting this Test Well, since no i-ro.tor bccrinG zone above 

the mc.in ground uc.tcr body nc.s ponctrc.tod in the drilling of To st 

Well No. 3. {Sec Figure 6) 

Tc§t WoJ.l .N.9.....!t is locc.tcd in Los Alr..mos o.t c. point 221 feet 

north of Canyon Roc.d c.nd 293 foot northec.st of the sonc.go lift 

~to.tion o.t 2610 Canyon Road. This site is on the cc.stcrly rim of 

the branch cc.nyon into uhich the of'fiuont from the ncu r:c.stc treat-

mont plc.nt is discharged, end o.pproximc.toly 1100 foot south of the 

southerly rim of Puc blo Cc.nyon. On Novo moor 5, 194 9, tho k".Y!lc

Westorn No. 24L drilling rig 11o.s moved onto this locc.tion. Drilling 

began on November 10, c.nd continod until Ec.rch 8, 1950, uhcn c. depth 

of 1205 feet Yro.s roached. Water y;o.s encountered in tho hole c.t 

depth 1184 feet, the uc.tor rising to depth 1170 .. 8 foot. Tho rmin -.. -= >E ., 

cr.sing s·t.ring is 6-.inch stool pipe, i-rhich rms sot o.t depth 1195 foot. 

A lO..foot length of 4-inch r:oll screen, ni th on 11-foot length of 

4-inch stool pipe nmdo on its upper end, uo.s sot Y.d.th its loi-rer 

end o.t depth 1205 foot. Tho load secl bct~ocn the ~inch pipe and 

too 6-inch cc.sing is o.t depth 1183 foot. Since no nc.tor bearing 

zone no.s ponotro.tod a.bovo the 1184 foot depth, no sc.npling rroll off

setting tho main bolo uo.s drilled. (Sao Fi£,uro 7) 
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PUUPING EQUIPMENT. The four To st Tic lls end the trro SC'Jllpling rrolls 

constructed under this project nero equipped ui th electric motor 

driven Roda submergible deep noll typo centrifugal pumps. These 

pumps and motors nero mnnufncturod by the RcQ~ Pump Company of 

Bartlesville, Olclo.homn. In this typo of pumping unit tho motor 

o.nd pump 1 bolted together to form n single unit 1 r.rc lo,·;crcd into 

the cased ucll to the desired depth on the end of a l-1/2 inch 

steel pipe column, ubich nftor the instillo,tion servos {l.S the pump 

dischc.rgc column. Tho porJCr cnblo 1 entering the motor through o. 

rro.tcr-tight scolod glond, extends to the motor cont:r.ol box o.t the 

r:cll het~.d, and is cnchorod to tho discharge column by moans of 

stc.inloss steel bands spc.c.:.d r.t 5-foot intcrw'.ls. Tho motor is 

canpletcly enclosed in o. rrntcr tight steel housing; is of tho 

capcci tor tyPO, 220-vol t, single pho.sc, 2-pole, 3450 HPf:I ut full 

loc.d. Tho motor is of squirrel cc.go construction, Tho str.rtcr 

is mochc.nicnlly bonded to the housing. Tho motor opcro.ting snitch 

is t. centrifugcl. suitch loco.tod r.t the bottor.1 of the motor shc.ft, 

iihicb disconnects the str.rtinc; rrinding r;hon tho motor rcc.chcs 

oporc.ting speed. The motor is filled .,_.,i th trr.nsformor oil at the 

factory, and needs no further c.ddi tion of oil. A conical chock 

volvo in tho bond of tho pump closes 11hen the pump stops and pro

vents draining of the pump dischn.rge column. In onch instcllc.tion, 

n small snifter hole uo.s drilled in tho dischr.rgo colmnn five feet 

belorl the groum lino to permit· the coJ.um nbcrfe this point to drain 

to prewnt f'l"eenng. Tho OJ'.r'e.ngement of disohargo column at tho well 

head is indicated on the attached akGtch. (Fig. 8) • 
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Tho follorrlng t~bul~tion indicates, ns to o~ch rmll, the 

pump model number, size of motor, depth of setting from ground 

level to center of uo.tcr inlet, the pump nnd motor serir~ numbers 

end the npproximnto pumping rnto for tho pumping equipment in-

stclled therein: 
Depth Pump r:otor Discharge 

Well Pump Hot or of Serial Serial Rc.to 
No. I•Iod.No. H.P. Setting No. 1;o= GPH 

1 6~11 3 637 6528 5-1050 8 

o.s . .u 19A-5 5/8 2.18 4504715 1~506244 4 

2 90A-5 3 784 6526 5-104? 8 

O.S.-2A 19A-5 5/8 128 4506282 4504634 9 

3 90A-5 3 810 6524 5-1048 8 

4 90.A-5 3 1179 6525 5-1049 3 

Upon completion of instrllc.tion · er.ch pump nns operated for 

c. sufficient length of time to o.scertc.in thc.t it hnd been properly 

instilled and connected, both elcctricclly and nech!'.nicclly 1 and 

that it r10uld deli vcr rmtor c.t the r:ell head. 
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