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1. General. 

:Re-oort ~ 

Water Supply 

~ Alamos Project 

The Los Alamos project has been subjected to frequent and recurring 

water short~a since ita inc~tion. This condition has resulted for ~e 

moat part from cont1.nuall7 increasing pro.,ct requirements, which substut-

1all7 exceeded original estimates, aDd from the failure of aTailable supplies 

to meet originall7 anticipated Jielda. 

During tba development of the Project additioD&l water auppl7 was pro

Vided from time to time 0, a series ot teaporar,r expedients. lach vas dic

tated b7 an immediate emergency which ade it Mcesaarr to deTelop additional 

sourcea in the shortest possible time• In each ease construction vas accom

plished vith materials moat readil7 aY&ilable &Dd in accordance with emergenc, 

wartime standards. The success of the water auppl7 progr811 1.8 attested by 

the tact that water was made available from severel7 limited resources in 

sufficient quantit7 to permit the Project to complete ita major mission. 

The present water suppl7 is not adequate for the continuing require

menta of the Project. It ia the pmpoM of thia report to present an engin

eering anal7ais ot the situation aD4 to ~bmit recommendations whereb7 an 

adequate Bill pe~nt water a.ppl.7 caa 'be provided· 

2. PreYious Water Supplr Innsticationa. 

All reports of inveatigationa of the Loa Aluoa water suppl7 prior to 

October 1943 are included in a COIIIFehenaive report prepared by the u. s. 

Engineer office, Albuquerque Dist~ict, dated 9 October 1943. A subsequent 

report prepared by W. c. Xru&er, Architect aDd Associates, R. o. Ruble, 

Engineer, covers the ope:r~tioD of the a7Stem to Januaey 1945. The data 
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contained in these reports have been of much ftlue in conmsction with this 

stu~. 

3. ~·later Consum-otion. 

Water consumption at the main Project site has been metered since 

March 1944. :·~ater used by the outlying sites is not metered and these uses 

have accordingly been estimated. !able I is a record of water consumption 

for the years 1944 and 1945 on the basis of the best available information. 

Table l 

Water Consumption for 1944 and. 1945 

Metered at GuaJe 0Ut1yin,; Sites 
Year Month ProJect Meter (Estimated) Total for Month Aver~ Daz 
1944 Jan. 6,000,000 Eat. 350,000 6,350,000 204,800 

J'eb. 6,000,000 Eat. 900,000 6,900,000 246,400 
March 7. 877' 400 2,370,000 10,247,400 330,500 
April 6, 975,900 2,800,000 9,775,900 325,900 
!.fq 7,1:12.900 2,990,000 10,102,900 325,900 
June 7,801,100 3,015,000 10,816,100 360,500 
July 8,108,800 3,115,500 11,224,300 362,000 
Auc· 8,871,100 3,115,500 11,986,600 386,600 
Sept. 8,331,400 3,015,000 11,352,400 378,400 
Oct. 7,794,900 3,115,500 10,901,400 351,700 
Nov. 8,181,400 3,015,000 11.196,400 373,200 
Dec. 8,958,900 3,115,500 12,074,400 389,500 

1945 Jan. 10,724,200 3,115,500 13,839,700 446,400 
Feb. 10,857,500 2,814,000 13,671,500 488,300 
Mar. 11,528,500 3,115,500 14,644,000 472,400 
Apr. 12,187,300 3,015,000 15,202,300 506,700 
May 15,398,500 3,115,500 18,514,000 597,200 
June 14,630,600 3,015,000 17,645,600 588,200 
Jul7 15,625,600 3,115,500 18,741,100 604,500 
Aug. 15,049,500* 7,096,000 3,115,500 25,261,200• 814,900* 
Sept-12. 731,800 7,646,700 3,015,000 23,393,500 779,800 
Oet. 11.989,600 .. 7,969,100 3,115,500 23,074,100 744,300 
llov. 12,532,EOO 7,034,500 3,015,000 22,582,100 752,700 
Dec. 10,511,500"• 2,906,100*••• 3,115,500 16,533,100 533,300 

Note:- *Water metered at project is believed to include a part of the water 
previously metered by Guaje meter. Total for month and average day 
for -~st 1945 is, tnerefore. believed to be greater than actual 
usace· 

**Includes 1,000,000 gallons estimated for Oct. 3-4-5. 
•••Meter not operating 19 December. 

••••No now 14 December to 29 December inclusive. 
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!l'he following Table II is a tabulatioll of the population b;r groups 

tor the lut nine months of 1945· The1e figures indicate that water con- " 

~tion for all purposes, includiQg industrial us~. has varied !rom 71 

gallons :per capita per dq to 109 gallons per capita per dar during this 

period. During the period September, October and November, for ~rhich water 

consumption records are believed to be reasonabl7 accurate, the per capita 

consum?tion was 109 gallons per ~. 107 gallons per dq aDd 99 gallons per 

~ respect1Yel7· It the estimated industrial usage ot 200,000 gallons per 

~ ia subtracted from the total consumption, the average for domestic con

sumption tor the three month period becomes 77 gallons per capita per day. 

~is is vert conservative wben compared with water use in cities having 

similar climatic conditions aD4 reflects the conservation measures which 

have necesaaril7 been imposed. 

Table .!! 

Population 'b7 CJroups - 1945 

Tecbnical Post Anq . .,. Sol- Contractors' 
Month Staff Emcloyees Personnel Perso!lllel Childre!l diers Jlamloreea Total 

April 1762 1473 100 55 2929 296 6615 
l·iq 1933 1534 115 61 2718 716 7077 
June 2079 1629 120 66 883 2803 725 8305 
Jul7 2095 1653 12'7 74 899 2789 480 8117 
Augu.st 2073 1537 138 89 896 2610 295 7638 
Sept. 1938 1495 153 96 901 2354 211 7148 
October 1784 1530 154 96 852 2278 273 6967 
llOY• 1717 1727 165 82 923 2791 216 7621 
Dec. 1680 1768 174 84 881 2706 237 7530 

4. Project Water !eouirements. 

Current planning for future Project requirements is based Oil a total 

populatio!l of 5000, as follows: 



fechnical Personnel 1200 
600 families at 3 persons per famil;r 
Single women 
Single men 

Service Population 
Total 

1800 
300 

..lQQ 
2400 
2400 
4800 

New permanent housing for ~ediate development ia being planned on 

the basis of 500 two aDd three bedroom units. This will require the develop-

zent of a site not presentl;r included in the housing area. 

Water suppl;r for a permanent development must be on a more liberal 

basis than has been possible during the emergenc;r period. Strictl;r domestic 

usage can be expected to increase to approximatel;r 100 gallons per capita per 

da.T• In ad.di tion allen-ranees must be made for lawn beautification and other 

irrigation. It is believed that a minimum of 18 inches of irri~tion water 

per annum will be required to supplement the annual rainfall of 18.5 inches in 

order to maintain lawns, ahrubber;r aDd gardena. The estimated average daily 

de~ will therefore be: 

Domestic 
5000 persons at 100 g.p.c•d• 

Industrial and Commercial 
Irrigation 

500 acres at 1811 per ;year 
Public Uses a:D4 Loaa 

Total 

500,000 gallons 
250,000 • 

670,000 II 

80,000 
l, 500,000 • 

It the irrigation requirements are turnisbad during a six month season, 

this will result in a demand ot 2,110,000 ~lons per d&J during six months 

ot the ,ear aDd a dema"" ot 930,000 gallons per dq during tba remaining six 

months ot the ;year. 

5. E:r.istinc Supplr Vorka. 

The existing sources of vater supPl;r are described in detail in the 

reports of other investigations ,.,hich have previoual;y been referred to. the 

following summarized description is included for ready reference: 
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(a) ~Alamos Creek. 

This constituted the original water aupplr to the project. A 

small rockf'ill dam collects the draina,ce from approximatel7 6.3 square miles ,;~~~~ 

and tmpounda approxtsatelr 13 million gallons of water. A collection system 

below the dam intercepts the small aaount of lea.kace through the structure 

and this ia pumped back to the reservoir. A. six ud eight inch pipe line 

bavi.ng a. maximum capacity of 525,000 gallons per dq' leads from the reserToir 

to the main project site. 

(b) Water Cal!lOn· 

This source consists of a small diversion daa and intaka structure 

which intercepts the run-off from a drainage area of approxiDBtel7 2.5 square 

miles. A six inch nov line ba.Tin& a maximum capac1t7 of 415,000 gallons per 

dar conducts the water from this source to a. point at connection with the 

supply line from Los Alamos resenoir. A part of the water from this source 

is taken from the pipe line en route and is pumped to tour storage tanka 

having a total capacity of 160,000 gallons which aupplr S-Slte, No. 2 Fire 

Station aad !-Site. 

(c) American Sprins• 

This is a small but reliable source located on a drainage area 

adjacent to Water C~on. !he tlmr of the aprinc is intercepted and con

ducted through a 2-inch line to the izltake in 'dater CU7on. 

(d) Valle C!DlOn• 

The normal atreaa nov trc:a thia small drainage area 1a conducted 

through a 4-inch line to the storage t&Dks which auppl7 s-sue. This source 

is not available during tba winter months because of freezing. 

(e) Pajarito eaaron. 

The intake in Pajal'ito C~on intercepts the nov from a. drainage 
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area at a.o square •Ues. A new 6-iach flow line conducts the water from the 

1nta.D to a 30,000 gallon tank \"rhich auppllea the Anchor Ranch installation. 

The overtlw from the tank 1a conducted to a Junction vith the Water Canyon 

line. Arq surplus water at the intalm is conducted in a metal flWDe to a 

small open reservoir at Anchor Ranch which ia used as a reserve fire su,pl1· 

(f) Guaje Canron. 

This suppl.T is delivered through ap,roxilla.tely 33,800 feet of 

four, five and six inch pipeline which ia constructed over rough ud difficult 

terrain. The drainage area above the point ot d.iveraion is approximately s.G 

square miles. !he maximum 7ield from this source is approximately 170 g.p.m. 

which is the maximum capacit7 at tbe pipe line. !be pipe liDI baa been 

winterized but operation durillg the winter months is unreliable owing to 

difficulties in k!Jepiq the line ope. !he suppl7 line coDDI!Icts with the 

ProJect &)"stem near the ~eat gate. Water can be discharged into the 1711tem 

b7 grav1t7 or into the Loa Alamos reservoir by the operation at a booster 

pump. The maximWD capac1t7 ot the liM is obtained with tbl operation ot 

the booster pump. 

J'iga.re 1, which has been prepared from P1a'• No. 1 "lleport on ';:ater 

Suppl)" Loa Alamos Project• b7 0'. s. District EDgiDeer Office, Alblquerque Di .... -

trict, dated 9 October 1943 and draw~ titled •Operation Map, Water Supply 

System", n'Wilbered OPll-1, revised 10 J&llll8.r7 1946, shows the location and 

arrangement at exiatincvater facilities. 

6. OJ?eraticm ~ S7atea. 

The 13 million gallon reaerroir ill Loa Alamos Canyon conat1tu"Gea the 

major portion of the distribution stora&e_· and ia so a1tuated aa to receive and 

store aDT sarplua water from the other sources. 

The Water Ca.D1'0il line recei vea water from the American Spring, Water 
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Canyon, Valle Canron and Pajarito Canyon. From this ~em are served S-Site, 

Fire Station No. 2, T-Site, Anchor Ranch Site and !wo Mile Mesa. The latter 

install.?.tion is served by a 30,000 gallon tank ,.,hich is supplied from the line 

and kept tilled by means of an altitude Tal.Te• Surplus water trca tbe Water 

CBJ11on line is used to auppl7 a 300,000 gallon tank located on high ground 

near the junction with the line leading from Loa Alamos BeaerToir and the 

remail:lder is discharged into Loa Alamos lleeerToir. With the exception ot the 

water taken ott to auppl7 the S-Site storage tanka, the operation of this 

171tem is b,r gravit7• 

The Guaje C&DTon line normally discharges into the distribution system 

but surplus water from this source can be pumped into tbe Los Alamos lieserTo1r. 

A 250,000 gallon elevated wooden storage tank proTidee pressure on the 

distribution 171t8m• !his tank is tilled from the Guaje line or 'b7 gravi t7 

from Los Alamos ~senoir. !rvo 150,000 gallon wooden groUDd.. ·storage tanks ,..,, 

provide emergenc7 tire storage, the water being made available by two engine 

driven fire pumps. 

7. Yield ~ Various Water Sources. 

Accurate aDd continuous measurements of the Jield from the various 

sources during the past three years have aot been maintained. :S:owenr, oper

ating e~erience with the IJStem makes it possible to determine rather closely 

the capab111tiee of the suppl7· 

Table III shove precipitation at Loa Alamos for the years 1943, 1944. 

and 1945 together with the monthl7 aTeragee for the period of record 1910 to 

1944 inclulift• 
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Table III -
Precipitation!!~ Alamos 

Ave race 
1920 to 1944, Inc. ~ lli1 ~ 

Ja.nua.rr 0.93 le49 0.69 
Februarr o.6a T 0;'16 0.25 
~larch 1·01 0.43 1.06 1.23 
April le19 1.36 0.62 
Mq 1.44 0.51 
June le4'1 2.89 1·65 0.13 
Julr 3.23 2.04 3.45 0.91 
August 3.36 4.58 1.5'1 2.93 
September 2.16 1.16 2.1'1 Jfo iecord 
October 1.58 0.96 3.7'7 II 

November o.66 o.85 1.06 It 

December 0.73 1.55 1.57 " 12 Months 18.44 14.46 20.42 
~ of Average 100 '18 110 

This tabulation shows that precipitatioa for the rear 1943 was 7~ of 

normal. Precipitation during the winter 1942-1943 was substa.ntiall7 below 

normal and stream flows during the sprinc and ~er months ~ere deficient. 

~ situation vas improved by rains during the late wmmer and fall. 

Precipitation during 1944 was 11~ ot the aYerage and, therefore, 

above normal. Be,D.ce, stream tlows during 1944 were above Dermal• 

During the first 8 months ot 1945 precipitation was onl7 ~ of normal. 

No record was kept for the last 4 months ot the Je&r, but precipitation during 

this period is lai.OW'Il to be substantially below nonaal. The deficiency has 

continued through Jaua17 1946 and, UDless it it made up bf late snows and 

ear17 spriDg rains, streaa fiawa durinc the coming spring and sWIIID8r months 

m&)P be extremel.T deficient. 

J'roa recorda maintaiMd 1Jl the ott ice ot the Operations Officer. the 

operation ot the ..vatem from the st&Ddpoint of supply aDd storage can be 

closelr approximated tor the period Jwae 1945 to December 1945. During the 

first three weeka in June, Los Alamos leservoir remaiDad filled and some water 
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waa undoubtedlY' lost over the spillvq. This reflected the end of the 1 

from melting sDov. !eginning the last week in June azxi contiming u.ntiJ 

middle ot September approiimatel7 7.7 million gallons ot water were dra~ 

tram atorap. !etveen the middle ot September Slld the end of October tt 

water in storage increased trom 5.3 million gallons to a.g million galle 

!hereafter water was drawn troa storace at a unitom rate until 10 Dece~r 

when appro:dmatel.7 4. 9 mUlion gallou remailled. On this date the Guaje 

failed and the remaining storage waa used in 8 a.,s. Had tbe ~je line 

mained iD service, 1t ia estimated that the water in storap would have 

until earl7 in rebru.&r7· 

Table IV shows tbe calculated aet yield of all sources ot supply 

the period June 1945 to llecember 1945. 

Table.!! 

Yield lrom All Sources ot Water Supply 

June - November 1945 

Total Drawn J'rom Yield From 
Month ConBUIII"Oti on Storye All Sources 

June 17.7 MG 0.5 MG 17.2 iG 
Jul7 18.7 1.8 16.9 
August 25.3 3.5 a.a 

23.4 1.5 21..9 September 
October 23.1 o.a (Add) 23.9 
lo'Yember 22.6 2.1 3).5 

Total 130.8 MG 8.6 MG 122.2 MG 

AD eati-.te ot the water situation by Mr. Armstead Oil 2l Septembt 

liata the 7ield trOll the TB.l"ioua aourcea aa follows: 

Gaaje 
PaJarito 
Water CaD70n 
American Sprizsg 
Valle CBDTDn 
Loa Alamos 

Total 
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This ia equivale!lt to 532,800 gal.lo!ls :per da7 or appr13%ima.tel7 16 

million ~lons per month. Mr. Armstead estimated the total average con

s~tion including outlring sites at 586,500 gallons per dar at which 154,500 

was bein& drawn f'rcm storage. Ria report includes the following note: 

11Approzima.telr 150,000 to 200,000 gallons are being used dail7 from 
the reservoir· The reservoir is low now and the dailr usage to 
Camp is high. '.1e might rece1Ye some relief' from winter snows but 
that !·rill not be and cannot be expected until last of Febr\lal7. 
1946, or i•Iarch, 1946. 11 

!able IV reflects hi&her consumption figures than those used by I·ir. 

Armstead and, hence, higher rteld.s from the streams. 

I:t it is auumed that the rield from all sources for the period June to 

November inclusive waa 122.2 million gallo!ls, then, the aYer~ 7ield for the 

six months period would be 667,700 gallons per clq. Meter readiDga on the 

Gu.aje 08D1'0il liDB ahott that 29,746,500 gallons vere d.elinred from this source 

tor the 4 month period. August to November inclusive, !his 'is an ayerage of 

243,900 gallons per aq. 

There is no point in further refinement at figures. The unit tlows 

estimated b7 !1fr. Armstead are probabl7 repreaentatiYe of average co!lditions 

and are consistent with preYioual7 observed conditions. The conclusion can 

be drawn that the sate yield of all existing sources under aYerage conditions 

of rainfall will not exceed 0.67 millioll gallona per d&T and that duriZJg dey 

years the yield will fall to leas than 0.5 million gallons per dq. 

a. Runoff ~ Small Drainage Areas. 

Jatimates of runoff from small drain~ areas are alw&JS uncertain 

owing to tbe lar~S number of local factors which affect precipitation and 

rield. In the absence of specific records, or of records in which a direct 

comparison can be made, eatiaates of' annual Jields and, in partieular, min-

1mum annual 7ields can be no more than an approzimation tempered. 'b7 tbe 
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Jud&ment of the individual making the analysis. 

Mr. D. C. Bondurut, Jncineer, nood Control Section, U. s. Ent;ineer 
v$' 

Office, Albuquerqae District, has studied conditions attectin& runoff from the 

small drainace areas now bein& utilbed to suppl7 the I.oa Alamos ProJect and 

has made estimates of the annual suppl7 which micht reaaonabl7 be expected 

fr0111 a five square mile drainage area. The results of these studies are con

tained in a memorandum dated 13 March 1943 and a report titled 1 U,Urological 

Anal181s, Loa Alamos ProJect• which are included in "lleport on Water Suppi;r, 

Loa Alamos Project" b7 u. S. Engineer Of'fice, Albuquerque District, dated 9 

October 1943. !base analrsea bLve been caretullJ reviewed and the findings 

and estimates presented therein are considered sound. Accordingl7 it is 

estimated that aate 3ZUN8l 7ields per square mile ot drainage area on tm 

water sheds under consideration would be: 

Maximulll 
An race 
Minimwa 

192 acre feet 
75 acre feet 
20 acre teet 

'rhe abo"t'8 referenced meaorand.ua am\ report b7 I..fr. !ol1durant are attached bsre-

to at Appendix A.. 

9. Develo)!!ent ~ Exiat1!!5 Sources ~ Supply. 

fhe total area of all water Sheds now being utilized ia approximatel;r 

18 square mile a. Caplete developaeat of all sources would, therefore, result 

in Jielda ot. 

3456 acre teet 
1350 acre feet 

360 acre teet 

'ro provide an averace demand of 1.5 million gallons per dar will re

quire an azmual aupplr ot 548 million PJ,lona or 1680 acre feet •. This exceeds 

the average &DDUal runoff from the existing sources. In order to furnish the 

required SllfJPl7 it would be neceaa&r)" to provide storage capaci t7 to store 
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vater during ,.ears or IIIUimUII 7ield !or uae during years of average and min

imum 7ield ar develop a larger drai~ area. 

Consideration has preTiouslr been given to the construction of a dam 

in Water C~on. Approximatelr 70 acre feet of storage can be provided b7 the 

construction ot a dam a short diatance below the preaent point or diversion. 

Bovever, such a dam would be 50 feet high and the cost could not be justified 

tor tba small amount of storage which would be provided. 

Additional storage could be provided bJ tba construction of a second 

dam at a lower elention in Loa Alamos CaDJon, 'bllt the coat per unit of volume 

would be excessive and the amount ot atorace limited. 

!be existing collection and diveraion works are capable at utilizing 

substantiallr all flows from Pajarito Creek ud Valle Canron ad these sources 

are, therefore, completel7 developed. 

10. DeTelO]:!!!ent ~ tluaje C&!llOD" 

A water aupplr ot 1.5 millioa gallons per day could be developed 1n 

Guaje Canron b7 the construction of a dam at a location below tbe point where 

llendi.ja. ~on entera OuaJe C&JQ"On• A reservoir at this location would have a 

drainage area of some 25 square mile a. A storage capa.ci tr of 1200 acre feet 

would insure a a4&qaate supplr dl1r1Dg ,ears ot minimu11 7ield· BowYer, such 

a project could not be Ja,atitied froa the standpoint of cost. A.n inspection 

of tba site indicates that the coastruction of a daa would involove a number of 

aerioua eqinnriq problems and wwld coat in exceaa of oDe aUlion dollars. 

ln ad41tion, it would be neceaaarr to construct approximatel7 ? miles of pipe 

liDS to nach the Project and pump all vater against a static bead of at least 

1400 feet. 

An &Dnual ~ppl;r of 0.5 million gallons per da7 could be provided b7 

the constl'UCUon ot a daa at a location about 500 feet abaft the \eapor&J7 
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booster station in GuaJI ~on. A daa at thia location would collect the 

7teld fl'Oil a draiJia&e area of apgrox1matel7 8.5 •quare miles and a reservoir ' 

"·"' havi.JJg a capaci t7 ot 500 acre feet would be requirecl. In order to deliver o.s 

million gallons per ~ to the ProJect it would be neceasar.r to replace the 

existing 4-inch temporarr line with a larger pipe line ot permanent construct

ion. It would also be neceas&r7 to pwap all water apinst a head ot approx

imatelr 400 feet in order to cat over the high point in the pipe liDI· Since 

a suppl7 of 0.5 million gallons per cla7• together with the otbar existing 

supplies, would not be sufficient for the Project requirements &Ill since tM 

coat ot clevelopiq 0.5 million gallons per dq in Guajl C~n would be cam

parable to the coat of another proJect which will furnish the required mppl7, 

the construction of a reaerToir at this location is not Justified. 

The present diversion daa in GuaJe C&!Q'oll is at elevation 7868 which 

ia high enough to deliver water to the ProJect 'b7 gaYlt7• The d.rainace area 

abaTe the intalat 1a a.pproximatel7 5.6 square silea aad the capacit7 of the 

pipe line, with t» booster p'Wip 1D operation. is 1'10 C•P••• On an azmual 

basia, thia source could be expected to peld acmethiag over 400 acre feet 

UDder averap conditions ot which approximatel7 ~ coulcl be delivered to the 

Project by the pipe line· tJILCler ainiaull cond.itiou the ;riel4 eight be as low 

aa 110 acre feet per ,.ear. 

Aa has been previoual7 stated, tbe pipe line from Gu&Je Ca.DJ'oa 1a con

atructed Oftr roup and difficult terrain aDd even thoup the 11111 baa been 

vinterisecl, operation during the viater moatha 1a unreliable. During the 

winter 1946-1946 tbe 111le waa out at service far senral wnka and lllUCh time 

and etfon were e7:peDiled in reatoriDg it to seM'lce. !his reaul. \eel in tbe 

replacement of faultr pipe aectiona &Dd tbl iaatal1ai1on of a4clit1onal air 

re1•aae an4 b1owott valYea. fba liDe is nov in a re1ati~1J cood state ot 
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mala teaazu:e. 

When ~r.aAla. ~ae present Guaje Canron supply constitutes an in

expensive sourCte ~t supply. Operation of the pipe line should, therefore, be 

continued during the sUIIUDer months. MainteDaDCe should be plazmed w1 th the 

view to eventuall7 replacing the 4-inch section of the line with 6-inch pipe 

so that diversions can be made at a higher rate vben water is aTailable at the 

source. The present intake dam should be replaced with a permanent structuze 

consisting of a aDBll arerflow dam and intake structure to facilitate ~r

ation of the SJ'Stem. 

11. Development ~ Valle Grande. 

Consideration has been given to the possibility ot danl.opUr&". aa 

add! tional water suppl7 from the Valle Grande which lie a oTU the di"ridlr 

immediatel;r vest of the Project. neasurementa ot Jemez Creek at- tb.i$ leeation 

indicate a minimum flow ot approximately 900 C.P•11l• or 2.19 c-.t". •·· However. 

tl'E utilization ot the supply would require the· eons truction of about 9 miles 

of pipe line and the pumping of all water· against a head of at least 1000 f&od G 

~o get over the divide. The development. of this suppl7 ,_fOuld involve problecs 

incident to di~eraion from another water Shed. There ar~ certain existing 

irrigation rights which would undoubtedly have· first priorit,v; ana in order 

to utilize the suppl7, it might be necesaar.r to pump the total requirements 

for the year during the winter mont~~ when the water was not aeeded for 

irrigation. This wo~d requirt substantial storage am comparable pipe line 

and pumpiq capacities -which would result in excessive costs. !he develop

ment of a suppl;r from the Valle Gra.nde i_a. therefore, not recommended. 



12. ~ SupPlies 

Prior to 1922 the Los Alamos School, ''rhich formerl.7 occupied the . "" 

Project site, secured its water supply from a well· Hotrever, in that 

year the well went dr7 aDd the school ttras compelled to build a pipe line 

to Loa Alamos CaD¥on. !be yield !rom the well was undoubtedly quite small 

since the ~ater requirements for the school were not large. 

The entire area of the Project is generall7 underlain b7 11 Tutta" 

trhich in itself is a perTious tormauon. Also tho area is drained 'b7 the 

numerous deep Can;rons which penetrate the mountain areas. !he leTel of the 

ground water table is therefore controlled b7 the eleTation ot the Rio 

Grande RiTer and ground water, in quantity, could not be expected above 

the general elevation ot tho river. 

13. !fells ~ !!g, Grande Valley. 

The valley of the Rio Grande RiTer is a continuous gorge running 

north and south across the state. This gorge, \orhich has been cut through 

the various structures as they have risen to form the numberoua mountain 

ranges along its course, has been filled 'b7 the sands, gravels and cla.y-s 

of later erosions. Deep well borings collected by Dr. E. H. Wells. Geo

logist. Nctr I·iexico School of runes, indicate that the canyon backfill of 

sand, gravel and clay mq be as much as 4000 feet deep at Albu.querque. 

The cit7 wells at Albuqgerque which were constructed in 1932 and 

1933 penetrate the alluvial fill to depths af from 425 to 716 feet. The 

well drilled to a depth of 716 feet had a yield in 1935 of ~roximately 

1000 gpm and the lower 200 feet of the ';~ell had not been developed. The 

yield from four walla was reported to be 2500 gpm. The water from the 

Albuquerque \orella has a total hardness of approximately 100 }:•P•m• and. ia 

entirely satisfactory from a chemical standpoint. 
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At E~ola a well owne4 by the local power compaAY is drilled to 

a depth at 240 feet. Mr. J. L. Mathieson, who drilled the vell, states 

that it delivers 400 CPD• Other walla at Espanola have lover yields 

and there are recorda of wells in tbe river valley which yield only small 

quantities of water. 

A water supply tram wells in the Rio Grande valley can be de

livered to the Project by the construction of approxilllatal7 10 miles of 

pipe line. SUch a supply will ban the disadvantage of a relatively high 

operating cost since the total pumping head will be in the order of 2000 

teet. However, a supply from this source wUl be ada~uate far all future 

Project requirements aDd can be made available in a shorter time &Dd at a 

lower cost than supplies of the required quantity from other sources. 

14. ~Walla. 

During Februar.r an4 March 1946 a series of test walls were drilled 

in Sections ? , 13 and. 14 T 191 R ?E. The lacations of the ae wells are 

ahotm. in Figure 2. At the beginniDC of the drilling operations, it "'as 

believed that tbs most favorable location for walla '10uld be Dear the 

river in Section ? and Rio Grande Test Wells Boa. l, 2, 3 and. 4 at this 

location were drilled first. The results indicate that a supply could be 

developed from the upper gravel at well depths rBDging fraa SO to SO f'e et. 

Below this stratum and to a total depth at 495 feet the formation consiata 

mostly of cla, with occasional layers of fine sand which would be capab~e 

of yielding only small ~titles of water. 

Drilling operations "'ere then moved to Guaje Ca117on and Guaje 

Test 'tlells Nos. 1, 2, 3, 4 and 5 completed at the locations shown in 

Figure 2. 

The results of the Guaje test wells shaw that vella capable of 
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rielding 500 to 1000 gpm each can be developed br construction to depths 

of approxtmatelr 300 teet. fhe moat favorable locat~ons were found at 

Guaje Teat No• 1 acd No. 4. Guaje T~st No. 1 was constructed bf cable 

tool drilling to a de~th of 78 feet in order ~o penetrate the boulders 

und a 6 inch casing was set to 76.5 feet. fhe well was then drilled to 

a depth of 400 feet br rotary drilling. A. 4 inch slotted casing was then 

installed and the well vas pumped br air at a rate ot 165 &•P•IIl• tor onr 

eight hours. With thia method of pumping, it was not possible to 

accuratelr measure the dravdovn. but approximate measurements indicate 

that it was leas tnan 30 feat. A sample of water was collected for 

chemical analrsis. 

Attached hereto at Appendix B are the logs of all test wells. An 

examin~tion of these logs aDd partieularlr the log of Guaje Tests Nos. 

1 and 4 will sho~ that the formation consists of strata of sand and gravel 

of varring thicknesses which are separated b,y lenses of cl_,. All test 

wells ~mich were constructed to depths of 300 feet or more were free 

flotring upon completion. The measured artesian head at the top of 

Gua.je Test No. l, after it was cased, was 6 pounds. Ho"t-rever, this artesian 

head is not of particular significance &Dd will probablr diminish rapidlr 

after permanent wells are constructed and placed in operation. Two inch 

slotted casings were placed in GuaJe Test Wells Nos. 4 and 5 and these 

with tbe 4 inch cased Guaje Test No. l will be maintained as observation 

wells. 

Guaje Test no. 2 was completed ~ cable tool drilling to a depth of 

50 feet. This well was not completed br rotarr drilling because of the 

excellent showings obtained in Guaje Tests Nos. 1 and 4. 

The following Table V shows the results ot the chemical analrsis 
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of the water sample which was collected from Gua.je Test ~Tell ~to. 1. 

REPORT OF CHEMICAL ARALYSIS OF WATER 

GUAJE TEST ~IELL NO. 1 

Ce.l.aium ( ca++) 
Magnesium ~Mg++) 
Sodium (Ua) 
Silica ( SiOa) · 
Iron (Total Fe) 
Mangane ae (Mn) 

29 March 1946 

5.4 P•P•IIl• 
0.7 

44.0 
24.0 
o.ss 
o.o 

Total Bardnaaa 16.0 
Carbonate Hardness 16.0 
Non-Carbonate Hardness o.o 
Total Alkalinity 89.0 
NaHC~ Alkalinit7 73.0 

Carbonate (003-) 
Bicarbonate (HC03-) 
Sulfate (so4-) 
Chloride (Ol-) 
ltitrate (B03-) 
nuoride (r) 

Total Solids 
Color 
Turbid1t7 
pB 

8.4 P•P•IIl• 
92.0 
14.0 
s.o 
o.o 
o.s 

183.0 
Sl. millq 
oo.o 
8.3 

This analrsis shows the water to be lc:.t in total solids and ex

tremely soft, the total hardness being onlr 16 p.p.m. or slightlr less 

than 1 grain per gallon. All of the hardness is carbonate or temporal'f 

hardness. However, tbe sample indicates the presence of 0.56 P•P•m• of 

iron. This is a verr small amount of iro1l but is sufficient to render 

the water undesirable for domestic use and mar result in some staining of 

plumbing fixtures and laundered fabrics. It ia possible that the permanent 

wells may- show leas iron than is indicated by the sample from the test 

'rtell, but if the iron content is as much as 0.3 P•P•••, provision should 

be made for ita removal. This can be accomplished by oxidation with 

chloriDe and filtration through pressure filtera. In this particular 

case, aeration of the well water is not recommended because the water is 

extremely soft and saturation \>rith o:q~en might cause it to become 

corrosive. 

-18-



15. Recommended Project. 

The water ~pply proJect as recommended will provide a supply of 

1000 g.p.m. aDd will be capable of expansion to 2000 g.p.m. It will consist 

(a) ~Jells. A minimum at three vella to be constructed in the 

area in the I l/2 ot the NV 1/4 of Section 13 and the Nl l/4 of the l1E l/4 

of Section 14 '! l9llll n. !base wells will be constructed by sinking a 

20 inch casing to the impervious clay which is encountered at a depth 

ot approximatel7 80 feet. !elow this depth the wells will be constructed 

to a diameter ot 30 inches b7 rotar.y drilling to a total depth ot approx

imately 300 feet. A l2 inch i.lmer casing will be installed with screen 

sections set at the various SSDd and gravel formations. The space between 

the inner casing and the outer di&m~ter ot the well will be filled with 

selected gravel. .Additional gravel wUl be added as required durin& the 

develoment of the well to replace arJ.7 sand which ma1 be removed. 

On the basis of the test drilling result a, it is believed that 

gravel wall wells constructed in this manner will be capable of producing 

up to 1000 g•p•Dl• without excessive drawdown. JfO\'I'ever, 1 t is planned to 

install 500 g.p.m. pUJIZ!lS in order to insure minimum pumping levels and 

long lite tor the wells. '!his will make it possible to suppl7 a total 

ot 1000 g.p.a. on a continuous basis with one well in reserve. 

(b) Water Supply ~ ~· A water suppl7 pipe line approxima.tel7 

45,000 teet lone will be re~ired to deliver the water from the wells to 

the ProJect. This pipe will be 14 inch ~teel pipe O.D. aDd will be lined 

and coated with bitumastic enamel. The pipe line will be constructed with 

flexible couplings and will be provided with vacuum breaker and air relief 

valves at all summits and blott-off valves at selected low points. The l!DB 
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will be caTered to a depth at three feet for protection against damage 

and freezinc· 

(c) ~ing Stations. Four pumping stations \iill be required to 

accomplish the total lift tram the well field to the Project distribution 

system. Each station will consist of a receiving tank and two 1000 g.p.m. 

horizontal centrifugal electric driven pumps. Pumping Station Jo. 1 will 

be located ll8ar tbe well :t'ield and will have a 150,000 gallon receiving 

ta.nl: which will receiTe. the discharge from the well pumps. !'he other 

stations,located at selected points along the pipe line,,dll be provided 

with 60,000 gallon receiTing tanka· Each booster pump will operate against 

a head of approximatelr 450 feet. 

!he booster pumps will be equipped with high water aDd low water 

cnt-outa for the protection of the equipment. 
. 

(d) nectric Pewer. Po\'ter for tbe well pumps 8Z1d puzrrping stations 

will be taken from the 44,000 volt transmission line which h&.s been built 

to the Project !rem Santa Fe. Power will be au.pplied from the Project 

power plant. The total power demud for water pumping will be approx-

ima.telr 615 Iw. 

(e) Chlorination. A seai-antoaatic chlorinator will be installed 

at Pumping Station No. l for the chlorination of all '1ater pumped to the 

Project. 

(t) lilters. Three 500 g.p.m. pressure filters, if re~uired 

for iron remoTBJ., will be installed at Pumping Station 1-To. 1. 'l'bese 

filters will filter all well water prior to deliTery into the 150,000 

gallon storage t&Dk. 

(&) Meters. A totalizing meter will be installed on each well 

discharge 1111e to measure tbe amount of water puat1.)6d from each well. 
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A rate of flow indicator aDd totalizing meter will also be installed at 

Pumping s-.tion Bo. 1 to measure all water pumped to the Project. 

(~ Elevated Stor&l!• A one million gallon standpipe will be 

constructed ~diatel7 adJacent to the existing 250,000 elevated wooden 

storage tank to provide additional distribution storage. This tank will 

be 65 feet high am 52 teet in cUaaeter. 

ligare 2 shows the location ot the well field, pipe line and 

pumping stations as proposed. Jligu.re 3 is a profile over the route of 

the pipe line. 

16· Construction ~· 

The estimated ooet ot the mw water auppl7 as recommended is: 

t'fells II Well Houses 
Teat drUli.Dg 
Water supply wells 
'l'lell houses, pumps & piping 

Ptpt Limt 
14" pipe line & appurtenances 

8" " • If 

Power Transmission Line 

3300 ft. • $ 3.00 
3 ea. • 17,500.00 
3 ea. e 10,000.00 

45,000 tt •• 
1,400 tt •• 

'1.60 
6.60 

Transmission linea, subsiations t~ controls L· s. 

~ooater Pumping Stations 
Pumping stations & ecpipment 
Iron remcwal. plant & chlorinator 

Staadpipea 
1 M.Ch tau:, t0\U2d&Uons & pf.pl!l« 
150·,000 cal• tank, toUD.dation 

Ia pipiDC 
60,000 gal. tank, toQDdation 

,. pipinc 

Access Boacl 
Access road including clearing & 

grading 
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4 ea. • 25,000.00 
L. S. 

1 

1 

3 

• 35,000.00 

• 10.000.00 

• '1,500.00 

3 mi. • 15,000.00 
Total 

$ 9·,900 
52,500 
30,000 ... , 

342,000 
9,240 

96,000 

100,000 
30,000 

35,000 

10,000 

22,500 

45,00C 
$782,14C 


