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BLACK & VEATCH
CONSULTING ENGINEERS

TEL. WESTPORT 7474

4706 BROADWAY

KANSAS CITY 2, MISSOURI

October 30, 1950

Monager, United States Atomic Encrgy Commission
Santa Fc Operations Office

Los Alamos, Now Mexico

Subjcet: Ground Water Obscrvation Wells
Authorization No, 49-119-18

Attention: Mr, R. E, Colc, Dircctor
0ffico of Enginccring and Construction

Dear Sir:

Transmittced herewith is our report covering the eonstruction and
complotion of six tcst wells in Pucblo Canyon and Los Alamos Canyon.
These wells were drilled during 1949 and the carly part of 1950 for
the purposc of faeilitating a study of the progress of contamination
in the ground water zoncs underlying these two canyons.,

On May 11, 1949, Contract No, AT{29=1)-708 was cxccuted with Layne-
Western Company, of Kansas City, Missouri, for construeting and
oquipping four test wellsy, and two or morc sampling wells offsctting
ccch of the test wells, Under this contract, the contractor was
required to furaish drilling rigs, tools and crcws, wcll screcen,
packers, drive shoes and drilling mud rcquired to construct the wells
at the locations and to the depths as dirccted 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
stecl pipe requircd for easing thesc wells, and that inecluded in the
pump installations, Work under this contract began on June 1, 1949,
and was complcted on Junc 12, 1950, The total contract cost of the

?ork was $87,843.49 and the total cost of Government furnished mater-
ials used in the work was $29,326,64. The total Projcet cost was
$117,170,13,

Elcctric motor driven deep well pumps were installed in the six com=
plcted wells, -These pumps werc given an operational test when thoy

werce installed, eurrent for epcrating the motors having been supplicd
by a portablc gasoline~cngine-driven generator, At nonc of the well
sites has a2 permancnt power linc been installed,

These pumps have
not been used sinece thoy werc installed and tested,

It is contem~
plated that watcor samples for laboratory analysis will be taken from

cach well on a routine basis at intervals perhaps of onc weck,

Very truly yours,
Black & Veateh

By >
AT B Dea—)
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REPORT ON GROUND WATER OBSERVATION WELLS

DESCRIPTION OF PROJECT. Surface drainage from the entire area
ocoupied by the Los Alamos Community is discharged into Pueblo
and Los Alamos Cemyons, both of which head in the Jemez Mountain
Range west of the Project, extend in an easterly direction through
the Project to a confluence approximately two miles east of the easte
erly reservation boundary; below which junction Los Alamos Canyon
continues castwardly to the Rio Grande River; a distance of approxi-
mately five miles, The effluent from the existing sewage treatment
plant serving thc community and the TA-l arce, is now discharged into
Pueblo Canyon, Efflucnt from the new sewage trcatment plant now under -
construction to serve the Community and the new waste treatment plant
which will receive the plant waste liquids from the TA-l area, will
be discharged into Pueblo Canyon, Sanitary sewage and plant waste
liquids from the TA=2l arca are discharged into Los Alamos Canyon
above its junction with Pucblo Canyon, The effluent from the new
sewage treatment plant serving the TA-3 area will be discharged into
Sendia Cenyon which discharges dircetly into the RIO GRANDE RIVER,
The principal source of water supply for the Project is the group
of six wells located in Los Alamos Canyon below the Pueble Canyon
confluence,

To facilitate a longeterm study of thc movement of contaminated
waste liquids from the Project activities into ard through the various
aquifers undcrlying the project Site and possibly discharging into the

main body of ground water from which the Los Alamos water supply is



takon? a construction projcct was sgt up projcet was sct up providing
for the construction of four groups of test wells, three of which
would be located in Pucblo Canyon ahd onc in Los Alamos Canyon,

In sclecting the general locations for theso groups the governing
consideration was that onc group should be locoted as ncer as prace
ticable to the confluence of Puchlo and Los Alamos Canyons; e sccond
group should bc located in Pucblo Canyon just below the point of dise
charge of the cfflucnt from the cxisting scwage trcatment plant; a
third group in Los Alamos Canyon just beclow thc TA=2l arca, and a
fourth group in Pucblo Canyon as ncar as practicablc to the point of
discharge of the cfflucnt from the TA-1 acid waste scwer, In tho
casc of the fourth group; difficulty of acccss to the Canyon floor
for moving in the drilling cquipment, as well as the prcsencc at the .
sclocted site of a lava flow; pfomptcd >} déc'ision to locate this
group at a point on thc south rim of the canyon and on the cast rim
of the smallor tributary canyon from the south which carrics the dis-
charge from the acid wastc scwer, Each of the other groups were
located on the canyon floor,

Each group of test wells was planned to include a main test
holc; drillcd with a cable-tool rig, of the depth required to pence
tratec the main ground water body; and onc or morc offsct sampling
holes, cach drillcd into an agquifer lying above the main ground water
body if such an aquifer werc feund in the drilling of the mein test

holc, Thus if only onc gquifcr werc found above the main ground water



body in the drilling of & main test hole, only onc sampling well
offsetting the main hole would be required in that group,

During the drilling of the main test hole in cach group
semples of the drill cuttings were token by & representetive of the
U, S, Geological Survey at 5-foot depth intervals, and the location
of cach aquifer was detcrmined, Tho samplcs of drill cuttings were
classificd and the rosults rccorded in the form of geologists logs,
copics of which arc attached to this rcport,

Under Contract No, AT(20-1)-708, the Laync~Wostern Company,
well construction contractor of Kansas City, ldissouri, began the
work of constructing and cquipping the test wells and sompling wells
on Junc 1, 1949; and the cntiro work; including the installation of

o the pumping cquipment, wos completed on Junc 12, 1950, The Contrace
; ’ tor, or his sub-contractor; furnished 211 drilling cquipment, tools,
drilling crews, well sercens, casing packers, fucl, lubricents and
drilling mud, as wellas the pumps ond motors installed in the come
pleted wells, The Government furnished 21l stecl pipe required for
casing the wells and for installation of the pumping cquipment.
_ Upon complction of the drilling, cach tcst well and cach sampling

well was cased throughout its length to prevent caving ond to scal

e <o i e S

off the flow from any aguifors located abowve that which the well was

e e

dosigned to tap, A 10-foot longth of bronze wirc.irapped well sercen
wes installed at tho bottom of the casing string in caeh well,
4 sketch showing the physical dimonsions, dctails of the casing and

sercen installotion, and the classifications of the principal forma-

tions penctrated, for cach well, is attached horcto,
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DETAILS OF WELL CONSTRUCTION, Tecst iicll No, 1 cnd sampling

Well No., 0.8. l=A arc locatcd on the floor of Pucblo Canyon ot &

sitc approximatcly 100 fcot north of the Bayo Canyon Road, and 2500
foect northucst of the junction of State Routc No, 4 and the Los Alamos
moin access roade At this sitc, the Loyne-lcstern llo, 24-L drilling
rig was moved onto location designatcd as T4 No, 1-4 on Junc 1, 1949,
and drilling began on Junc 8, On July 14 tho hole wes obandoncd ot

a depth of 108 fcct; sinec the lower 32 fcet was crooked and could
not bc straightened with the availcble tools, The drilling rig vas
then shifted to a now location six fect west of the abandoned hole,
tho now location being designated as TH No. 1-B, where drilling began
on July 19. On August 23, the drilling of this hole was stopped ot
o dopth of 140 fbet; since repeatcd attompts, including the firing
of thrce dynamitc cherges, hod foiled to straighton it,

On November 27 the Jenkins Drilling Company No. 36-L drilling
rig was moved onto a 1ocation; designated as TH No, 1-0; approxs-
imatcly 20 fect south of TH No, l-B; wvhere drilling begon on
November 29, A flow of water was cncountered at depth 210 fcot;
cstimated at 18 gallons por minutc, which rosc in the hole to decpth
188 fcet, Drilling continucd in open hole to depth 350 fbot; cnd
12-inch cesing was sot to that depth in an unsuccessful attompt to
scel off the weter produccd from the formation at 210240 fect,

Tho casing was thon pulled back to depth 241 foct; end the holc bee

low that depth was filled with scnd, preparatory to ecmenting the casing,
Tho comenting operation was porformed by the Halliburton 041 Well



Comenting Compony, oh Deccmber 17, end was successful in scaling

off the flow of water into the well. Onc hundred begs of port-
lend ccement werc uscd in this oporztion, Drilling then continuod
through thc 12 inch casing to depth 642 feet, A flow of weter was
cncountcred at depth 623 foot, the water rising in the hole to depth
58449 fcct, On Januery 3; 1950; this tcst wll was complatod; with
627 foct of B-inch easing, 10 foot of 6-inch casing ond 10 feet of
6~inch well scroon; bottomed ot 642 foct, in the hole, The lcad
packer between the 6eineh and 8~inch casing is at depth 622 fect,
The geologist!s log headed "Test Wiell No, 1M and the sketch titled
"Log-Wcll No, 1%, Figurc 2; both attached to this rcport; pertoin
to this location TH No, 1-C, |

The sampling woll; offsotting Test WclllNo. 1, is on the
location rcferrod to cbove as TH No, 1-B. On January 4, 1950; the
Jonkins No, 36wl drilling rig was sct up over the TH No, 1-B holc;
which hed previously been drilled to depth 140 feet, Drilling began
on Januery 5, and continued to depth 225 foecte A flow of water wos
encountered ot depth 212 fcct; the water rising in the hole to depth
138 fcct, Apparcently this is the same wator bearing formation as
that cncountered in TH No, 1 at depth 210 feet. On January 10 and
11, 214 feet of 6-inch casing; with a 10 feet length of é=-inch well
sercen couplcd to its lower ond was set in this well and bottomed
at depth 225 fecet, This sampling well is designated on the skoteh

(Figurc 3) attached hercto as Woll No, 0.S. 1-A4,



Test Well No, 2 is located on the floor of Pucblo Canyon

epproximatcly threc miles upstroam fram Test Vell No, 1, onc mile
upstreem from the casterly Projcet boundery, ond onc mile dovmstroam
from the point ot vhich the cfflucnt from the Community scwege treat-
ment plent is discharged into this conyon, OR August 25; 1949, the
Laync-Wcstern No, 24L drilling rig wes sct up on this location,
Drilling bcgan on August 29 and continucd to o depth of 789 fect
vwhich was rcached on November 3, A small flow of watcr; cstimated
at four gallons per minuto; wes cncountered at depth 115 fect, tho
wotor rising in the holo to dopth 93 fecet. Tihc geologists log for
this woll indicates that a sccond water zonc was cneountcrcd at
<dépth 165=170 foct, from which water rosc in thc hole to depth
108 fceot, No mention of o water zonc at this depth 'is mode in the
drillcr's log, Twvo holcs subscquently drilled as offscts to TH No.2
cncountcred no water becaring zonc at or ncar the 165-170 foot depth,
The main ground woter zonc was cncountorcd ot depth 767 feet, the
water rising in the holc to depth 758,9 fect, The main cosing string
in this tost wcll consists of 778 fcct of 8-inch steol pipc; with
epproximately five foot of 6minch stecl pipe and & 10-foot length
of 6einch well sercen at its lower onde The well sereenis bottomed
at depth 789 feet, and the lcad packer between the 6=inch and 8einch
cosing is at dopth 774.5 feot, (Figurc 4)

Sampling Well A; offsctting Test Wcll No, 2, and dosigneted
on the attached skoteh (Figurc 5) as Well 0,.S, 2-A; is located 50

feet west of Test Well No, 2, The purposc of this well was to
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penctrate the water beoring zone oncountercd at depth 165 fect in
Tcst Well No, 2, On January 30, 1950; Jonkins No, 36-L drilling
rig vas moved onto the loeation, Drilling begen on Fobruery 2,

and contined until February 5, vhen a depth of 155 feot was reoched,
The upper wator bearing zonc was oncountered at depth 112 foct, and
& string of 8~inch ccsing wes sct to a depth of 152 fect in an une
succossful attompt to scel off the flow of watecr, It was then
docided to complote the well in the upper water beering zonce, The
casing string woeg lifted to depth 118 fcct; the hole filled to
depth 133 fect, and & 10=foot length of 6einch well sercen made on
a 10=foot length of 6=inch stecl pipe was sct through the 8=inch
casing, with thc scroen bottomed at depth 132.75 fect, The lcad
packer betwcen the 6minch and 8-inch casing is at depth 113 fect.
This well wes complcted on February 7. '

In o sccond attempt to complotc a sampling wcll penetrating
the voter boering zonc oncountercd at depth 165 feet in Test Well
No, 2; the Jenkins drilling rig woas moved onte a location 50 feot
southcast of Tost Well Ne, 2, Drilling begon at this location on
February 9 and continucd until Fcbruary 14 vhon a depth of 225 foct
was rcached, The upper wator bearing zone was cncountered at depth
104 fcet, A string of 8Beinch casing was sct to depth 123,5 foct,
which shut off tho flow from the upper zonc, The drilling continucd
through the 8-inch casing to depth 225 fcot; but no watcr was found
below the upper zonc, The hole was ordered abandoncd; the casing
was pulled out and the holc filled with sand,



In the third attcmpt to complctc o sampling well ponc=
treting the water beoring zono cncountercd et depth 165 fect in
Test Well No, 2; the Jenkins drilling rig was moved to & locction
36 fcet northucst of Tcst Well No, 2, Drilling begon et this
locotion on February 17, and continued until Februcry 23, when
dcpth of 225 fcet was rcoched, The upper water bearing zone was
creountered at depth 103 fcct; and 126,5 fect of 8-inch casing
wes sct in thoe holc which shut off the flow from this zonc,
Drilling continucd through thc 8-inch casing string to depth 225
feet, but; again; no weter was found bclow the upper zonc, The
holc was ordcrced cbendoncd, &n attcmpt wos mode to pull end
sclvage the 8-inch easing, without succcss, The casing was ceopped
onc foot cbove ground line, and lcft in the hole,

Tcst Well No, 3 is located on the floor §f Los Alamos
Canyon approximately, 3000 fect west (upstrcom) from the castcrly
Project boundary, On October 6; 1949; tho Jonkins No, 36aL drille
ing rig was moved onte this location where drilling began on
October 7, On October 23, ot dopth 362 feot the drill stom broke
in the wrench squorc, Fishing for the tools in the holc begein
et 12 30 on thet date ond continued without success until 2400
on October 30; at vhich time it was deeided to abandon the hole,
The drilling rig woas shifted to o new location 8 feet west of the
abandoncd holec, where drilling begon on November 1; and continued
until Novcmber 20; then ¢ dopth of 815 fect had been reacheds No

wator was cncountered sbove depth 790, where the mein ground water



zonc was roached; the wetor rising in the holc to depth 743.3,

The meoin cosing string in this well is of 10-inch stecl pipe oxe
tondinglto depth 811 feccte 4 10=foot longth of well screen with

& 10=foot lcngth of 6-inch stccl pipe mede on its upper ond wes

sct ot dopth 815 feot with the load scal betwecn the 6-inch pipo

end the 10=inch cosing at dopth 795 fect, No sompling well wes
drillcd offsctting this Test Well, since no water bearing zonc abowve
the mein ground weter body wes penetrcted in the drilling of Tost
Woll No, 3, (Sco Figurc 6)

Tost Wcll No, 4 is located in Los Alemos at o point 221 feet
north of Caonyon Rozd end 293 foot northceat of the scucge 1ift
station at 2610 Canyon Rond, This site is on the cesterly rim of
the branch conyon into which the offlucnt from the now wastc troate
ment plent is discharged, cnd approximetely 1100 fecet south of the
southerly rim of Pucblo Conyon, On November 5, 1949, the Laync-
Ticstern No, 24L drilling rig was moved onto this loecotion, Drilling
began on November 10, ond contined until lierch 8, 1950, when & depth
of 1205 fcot wos rcached, Water was cncountercd in the hole at
depth 1184 fect, the water rising ﬁo depth 117648 fecet., The main
cesing string is 6=inch stcel pipc, which was set at depth 1195 foet,
A 10~foot length of 4-inch well scrccn; t7ith an ll«foot longth of
4=inch stéel pipc mede on its upper cnd, was sct vith its lower
cnd at depth 1205 feet, The lead scel beotweon the 4=inch pipe and
the 6-inch casing is ot dcpth 1183 feot, Sinec no water bearing

zone was penctrated above the 1184 foot dopth, no scmpling well offw

gotting the main hole was drilled, (Scc Figurc 7)
2




PULIPING EQUIPMENT. Thc four Test Wells cnd the two sempling wells
constructod under this projeet were cquipped with clectric motor
dri;en Rode submergible deeop woll type centrifugel pumps, These
punps ond motors werc meanufoctured by the Reda Pump Compeny of
Bartlosvillo; Oklohome, In this type of pumping unit the motor
and pump; boltcd togother to form o single unit; cre lowerced into
the cased well to the desired depth on the cnd of o 1-1/2 inch
steel pipe column; vhich aftor the instcllation scrves as the pump
discherge column, The power oablo; entering the motor through a
woter-tight scalod glend, cxtends to the motor control box at the
well heed, and is anchored to the discharge column by mcans of
stoinloss steel bands spoecd ot 5-foot intervols. The motor is
camplctely cncloscd in a water tight stcel housingy is of the
capceitor type, 220-volt, single phasé; 2-polc, 3450 RPII ot full
locd, The motor is of squirrel ccge construction, The storter
is mechonieally bonded to the housing, The motor operating switch
is e contrifugel switch located ot the bottom of the motor shaft;
which disconncets thce storting winding vwhon the motor rcaches
opcroting spced, The motor is filled with trensformer oil at the
foctory, ond ncceds no furthor cddition of oil. A conical chock
valve in the hoad of tho pump closcs when the pump stops ond pree
vents draining of the pump discharge column. In cach installation;
o smcll sniftcr holc was drilled in the dischorge column five feot
below the ground line to pormit the column above this point to drain
to provent froozing, Tho ayrangement of discharge column at the well
head is indicated on the attached aketch; (Pige 8),
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The following tebulcation indicatos; as to coch wcll; tho
pump modcl numbcr, size of motor, depth of sctting from ground
level to conter of watcr inlct; thc pump and motor scrizl numbers
end the epproximete pumping rote for the pumping oquipment ine
stelled thercin:

Depth Pump liotor Discharge
Well Pump lotor of Scriel Scrial  Rate
No. hiod ,No, H,P, Sctting . Vo, Lo, GPM
1 604-11 3 637 6528 5-1050 8
0.S44 19A.5 5/8 218 L504TL5 4506244 4
2 90A~5 3 784 6526 51047 8
0,8,-24 1945 5/8 128 4506282 4504634 9
3 90A~5 3 810 6524 5-1048 8
4 904-5 3 179 6525 5=1049 3

Upon complction of instellotion coch pump wos operatad for
o sufficicnt length of time to ascertein thot it had been properly
installed ond connccted, both clcetrically and nechenieclly, and

that it would deliver wator ot the well head,
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