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FORT HtJLCEWA
iRIZ0NA

WAT SOPPLY SSTEM

II

Film N0 120

BOOSTER PULP

July 20 1939g

Installing Switch Board and Starbing Unit
at Booster Punrp House

Film .TO 118

in athstation

July 25 1939

Asseib1ing Units connecting Pump iD Discharge Valves
and Pioes Check Valve on left



Film No 139 ugas 1939

Water ove11owiug from New Reservoir i11ed to capacity

-t.brougn Di senarge Pipe iimo Ravine Fe eding
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FOFJ EUAGHtJOA

PRIZ

44

WATER SUPPLY SYSTEM

ilmNo 13b

BOOSTER PUIfl

Yuly 30 l939

Water from Booster Pump rlowing from end of 10 Steel Pipe

into Disributiflg Box of old Reservoir rate or 30 gal
lons per minue0



FORT ErOACEuCA

.IFLIZ U.

FILn 124

SUPPLY SYSigM BOOST PTJ1

Instafling Tank overflow lines and Clean.out Valves

Elecrio cOnnection made Motor and Liechanical Coupling
between Motor and Pump assembled and lted0

July.28 1939

Film 125 July 26 1939

REPRODjEp AT THE NAT ONAL ARCHkES



ugust 139

OverriOw riNew Reservoir issuing rroa DiscflaTge PiDe ai

100galloflS xaimile0

La No .123
July 28 1939

11
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Co1e ted in stallation Booster Pump

---

FiLL No 140

FORT EUkCEODA

AEIZON

WThR SOLY SYSTEM BOOSR PULT

REPRODtJE AT THE NATIONAL ARCHIVES
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Filni No 2072

F0P EfJACEtIOA

RIZ ONA

TER SUPPLY SYSTEM DP VElL TURBIIE

rima 15 1939

FjLrr No 100

Showing contracting eguirnent installing Pump and Column

into 14 casing

-u1y i939

Head of Turbine Pump installed on concrete foundttion

wor1nen starting W- fans for punip house

ft-



RT HWCHtICA

ARIZ0N

VLt\TER UPFL1

Fi.la No 102

DE TUPINE

yuly 39 1939

Interior view

i1iu No0 110

Booster Ro1e showi- concrete slat

orras or electric statiOn

July II 1939

\I

I.

fl

Contractor setting electric drive motor over Turbine Pump

Head at l4 Well
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i1r io 1EOO Pebruary 1939
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Viei of 400 so1ine eriiri mounted on trucI

re-dy to oDoate turbine belt criven ump in reil

Film 1O1 Fobrury 1939

.-rriv-1 of iues from Bibe to iness uumiii ooertions
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Oontctor Liie Scr icheis PrsientYioods
of the Chznber of Coerce ith jc -ooks

February 2c l93

eb-ry j_

FilL io 1h03

or lLoo ret3 SSOCj
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.IL0iA

siIc 14-IoI

iL-i 1804
bru- 1939

0h lctjcin testj Coflflection
betren no nsiissjo line

FiLn 1805
3ebrurv 1939

..ior 3rooks cbecg f1n1 conflectjcns
beThre ttin0 test by otor rive
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sTG 14-IToE

1LOC
eruary l39

Vjitors watchio start of motor drive

Film lO7

for pump test

Feoruary

-- --

-terriflticri



cT cTcitjc

IZCN

13TITG 14-lYON

Pilia No 1808 February 1939

Film No l09

Three ainutes ter start of notor water

15 Ci3Chared fron end of eduction rioe

February 1939

Vie of 8isch-r-e ic pumr nd 5-rivin belt
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Fili ho no February 1939 Fila ICo 1312

Visitors iewin stre of wter

di Eohrged into aivertsng ditoh

FiL 1311 February tS 1539

The Seoretu

observe tL

PiLaiho ld13

The ssooitted Press repesertat1 -sks the

oontnctor some Luestions about u3flt1ty

The Pros
be plea



fSTIYG ldIU3E JL

FiLe 3Yo 1812

The Secretary

observe the

February 23 1959

and President cf the Oheben of Oocznerce

floic of water fron tee discharpe nine

The President of the Ohaber of OonerOe arnears to

be pleased ith the runtity of inter discharged

FiLe 13 February 1959
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2LLrG 1i
FiTh 3o 1114

FiL 111

The reD
toe Olr1so rer3 To be

Sebruary 155
1__

Th
reDesefltotj the Crne Coyt1kin t0 -jor BDOO0
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14Lc
lo 1316

21 1939

f1o fr0
1ie int0 the ivertin ditch

1317

ebiay 23 1939

the ve te3t4
e.uio.nt fo thesite of the 5OOc 1e11o sr-e t-



7istors laT1i

February 139

Fj1 1o 1E13

J3JLc 141.CH TILl

Februarvr 193

iiter co 1ejoi r11test oDer-j0

FiL Lo Ll19

IL

Visitors 3ectj rork sure tk adjcent to .iell site
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House and ReservOir awaiting

Unit ironi San Francisco

FORT EOACHrJCA

.RIZON

LTER SUPPLY SYSTEM

Filiii No zO73

BOOSTER PDIP

une 10 1939

Showing Pump

Film No 109

arrival or PIMP

Tuly 11 1939

Four stage Booster being unloaded from uruck to door

v.ay
Booster Pump House



FO HtLCHUOA

.ARIZ TA

Film No 114

WAT StJPPLY SYSTEM DE TURBINE

u1y 15 1939k

Sboing coiapleted fo na wo rk fo

Deer .e11 Turbine

base of PuUlp House covering

in.stal la-t ion

JUlY 25 1939

REPROOCED AT THE NAflONAL ARCHI ES

_____ .---.-

Fj1TaNO 119

E1ectniCnS assembling Electric Units eratiofl of

Thrbine.
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FORT HIJACIIOGA

.RIZQNA

AT STJPPIZ SYSEEM DEEP WL TPBLNE

insallaiion oz Eleeiric Motor on ThmHead
Deep Well TurDine

uly 3O

Well Tincine ruling Surge Tnk -t rate

or gallons per iuinute0

Coinp le ie

Filni No0

Wter rroni Deep

REPRODLxEQ AT THE NATIONAL ARCHIVES
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TORT KUàCitJC
_ONk

TR SUPPLY SYSThM

Filxa No 113

BOOST PIJL

Tuly 13 1939

Showing 4-stage Ctrirugal Punii on its inundation in the
Booster Punp Station at l4 Well0

FiLm No J.iJy

Recording arrival oi Eleenric Starter ror Booster Puntp
and varied assortment cf Switch Board Equiprffent

REPRODED AT THE NAT DNAL ARCH yES
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31

p.W.A qt

lO386.65

1O386 65

Financial Data

-çy List of Appropriations Involved

Procurement Authority OP 752-13-1

0581 19381940 2.1_408/00581

Qi 3601 P13213 A05818O

Name and Address of Contractors

Oakland California

Contract dated June 1939 amount 430000 no

change orders nor extensions thereto

W.E Lane Box 333 Bisbee Arizona contract dated

June 1939 amount 5886.65 no change orders nor

extensions thereto

Total Cost of Work

Cost of various items entering

into the work
Labor CI Booster Pump Foundation

and Inta1lation

Material Booster Pump

Foindation and Installation

ount of Contracts

Horizontal Centrifugal Pmap

Complete Contract No W6203

qja67

Purnishing end Ins tailing

Deep Well Turbine Puma Contract

No 6203ra--66

ExpenditureS under Purchase and Hire

Overhead and other charges

Date of Final Faiment

September 1939

Adount and Disposition of Unexpended

Balance

179.50

20.50

4300.00

5886.65

183 ..OO

17 00

None
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FORT HUA.CRUCA

ARI ZON

WAT StJPPLY SYSTEM DP flEIL TORBINE

Film No 2070 June 15 1939

i1

it

Hr

Showing arrival of Pump Column Shafting
tion

Film No 2071

etc or instlla

June 15 1939

hovd.ng contractor sseiub1ing column and shaft and lowering

unit into casing



level of the resenoir of nater outside of the sire was 3osrcey alteredin any degree v.rhatevor by these oPerations It is further evident thatgreter cuantity of water could have been puvoed from this well shouldit be necessary by irLcreassnr- the number of isrforations vhieh were madeon the basis that no ezreater uantitT of wster fean five hundred 500gallons er minute would be demanded by the Off ice of The wuarteraasterGenera In order to make these oreratioum mare clearly evident therehave been enolosed number cif Lhotojraphs shocinr the ci- rcter of thistenaJorary setup for testin the uantitv of .atter in the ell and coyering such sub loots as the installation of the motor and the gasolineengine and of the insttuent- set up for messurina the nutiy of eaterby the two methods that is the orifice and the sitot tube In severalof the rictures the water sho.n flosiug from the ditchurRe aice infull stream issuinc with velocity bout five feet rer second for theseven hm-idred gallons per minute rate and floin off in the drainageditch provided for the diaosj of this water

.t present all work at the well site h--s been discontinued awaitinfurther ecticn b-s the Office of The uartcrrinoter General in the rtterof purchsing turbine suns--nd of booster rump to handlc this waterfrom the sell cite to the reserwoirs soon as xsecificticng areuritten for these tic warns the ccnssruction work at the -dl site willhave bsen advanced to ado roirt where both Duin- units av be tested
so de..unbc tie ahilit-- of oh unit to mrfo-SL is ecmcted duty

no Printho dOlO
62O3-lodol

bsOdlOi 50

Photograuhs

ting uarterster

-5
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190

20
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23
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26

27

Fort Huachuca Ariz

Book No

Inde

eregs for the Ofricer Personne1...p

rja%fljng Caiztp .WPA. .116.123

Wnite City Gate Road
oft .000 .24I29

RoadPjngopsi3i1
.130134

Lookout Towers Huachuca Peak
135-j3g

Addi to Post Laund-y Bldg 26 l401
Inst of 011 BurnIng Heating Plant In Off Qtrs L14314
NeW i4 Well

145150
Testing Well .PWA

.15l-I56
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COLLPLETION REPORT NEW WELL

FORT HtJACHtJCA ARIZONA

General Information -Page

Description of Completed Project Pages

Construction Data Pages

-L Financial Data Page

List of Inclosures Be1o

Print No 6203100 Progress Chart

Print No 62931025A Well data

Print No 6203-1025B Graph of Well

Print No 6203-10250 Log and Location of well

Print No 6203-1025D Orifice chart

Test Report New Well
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SOB.TECT Completion Report of New Well portion of 0.P 752131

uartemnnster General Washington D.C

General The project consists of drilling casing perforating
and testing New Well in the immediate vicinity of the East gate of

thØMilitary Reservation Fort Huachuca The purpose being to

increase water supply to meet the needs of the Post by augmenting
the present supply which for several years has been restricted due

to periodic annual shortages The well was dug to depth of 701
feet and eased with 14V OD Casing Perforations were made in approx
iniately 200 feet of the casing to permit the inflow of water from
the water bearing gravel The water level was fixed at 460 feet
below the surface of the ground which level had risen approximately
10 feet above the water gravel The work was done entirely by
Contract and constitutes one item of the proposed improvements to
the Water Supply System as set ur in letter of July 19 1938 file

No QM 671 ONE Official Project No 752131

Description of Commleted Project

General Statement as follows

Water System

Steel Casing 3/8 thick 14 outside diameter 703 feet in

length lowered anchored and perforated for 200 feet through
water bearing gravel

New Well drilled cased and perforated to supply additional
water service the benif it of the Government and the 25th

Infantry at present stationed at Fort.Euachuca Arizona

The construction of this well was accomplished for the

purpose of obtaining more water to eliminate restrictions
and guarantee sufficient quantity of water for srrinkling
of lawns irrigation of shrubbery fire protection and other

necessary uses

0FFIE OF THE CONSTRUCTING QJJARTMASTER

FORT HUCHtJCA ARIZONA

March 1939

UtilitIes

1--
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The land on which the well is drilled is on the ilitary
Reservation and is owned by the Federal Government No

easements nor licenses are involved

The well is located near the East gate of the Military
Reservation at Fort Huachuca Arizona Reference is

made to Reservation Map drawing No 6203100

No equipment is installed on which name plates would
be necessary

Photographs

Reerence is made to photographs with titles noted on

each as submitted with Narrative Reports during constril

ction of well The numbers of these photographs being
as follows 1650 1662 1672 1673 1696 1709 1731
1737 1764 1765 1766 1767 1768 1769 1770 1771
1772 1773 1774 1775 Further reference is made to

photographs Nos 1800 to 1820 inclusive and No 1832

submitted with the accompanying report of Testing 14
Inch Well Of these photographs Nos 1808 1809 1810
1811 1813 and 1814 show water being discharged from the

discharge pipe and authenticates the completion of the
well

Soil data

The soil at this location is hard compact gravel and

silt Its bearing value is 3000 pounds per square foot

Plans

Reference is made to accompanying drawings as follows
No 62O3lO25A showing data
No 6203-1O25B howing graph of well
No 6203-10250 showing log of well and definite locatiàn
No 62031025D showing orifice chart

Character of contract does not require guarantee as to

jnaintenance of work

Construction data

General Ôonªition.s

The contractor WE Lane of Bisbee Arizona received his
notice to proceed with the drilling of fe well on November 23
1938 and by December 1938 had transported his drilling rig
to the location of the new well and construdted shelter to

protect he worºn while drilling operations were in progress
end on that date started the actual drilling of the 141 drill
hole Onianuary 1939 at depth of 470 feet.water bearing
gravel was encountered and continued without interception until

ComDletion Report

Contd
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the water These two 5ller Dires were attach by hevY nuDeT nine

neale wire to the ei1t inch runp colu as each section was asseDlea

When finally coraolete this runp asseThlT was set so that the low

er bowl was five hunre an eighty 5B0 feet below the tor of the foun

teen inch C5ifl The ena of the uarter inch air ripC was iocatea at

exactly the ssme elevti0 eterm1natb0n of the olev5tiOfl of the sur

face of the water with eleCtric ViCe inicate that the statiC

water level was locte one
seventeen 117 foet above this

point ii1 be of one bunI ana seve11teer 117 feet over the

last bowl of the un1 unit bout the wh1 of the month the four bund

red 400 E. oliuc engine was deliVer by the truchiaf compY en

gaged to tre5POrt this e1ae fPOi the coast to the location of the well

This engine was issediate placed in ositi0n so that the pulley operated

by the engine ws in line with the ul1eY on the bed of the ªscharde col

us through which the steel 5haftiflg extefldin from the surface of the

ground to the bowl echaniS or rot.ti the impellePs of the tenty_To

bowlS installed in series

with the settiP-t of this emgire the installatton of which was com

plete about nine ocloch in the veci the contrct0r ws intìct

to sart operations at once fo1loi1 the outliI iven in his contrct

for the initial eduction of water from the well These instructions

read that the unp should be operatea intel ittet1 with frecuent starts

md stops to reriit the rearran11t in nd around the holes

in the pipe of the pebbles from the water caring traVel the intent being

to jiggle these pebbles fl fler which TIoula relocate them in position

to form screen which would Jrevshlt
entlace of the finer raniCle5 of

sand from the water earin rwTel irto the csiLg smd therefore into

the pump

This type of oreratlon was condUct for period of hours

stoppi finallY about eleven PL nd froa which the follo.Tir facts

were develofea these heiug further evideac by the tabulatiom5 of

results on print nufOer 6O3l0b5 which acoo allies this report It

is intere5tm to note that each tire id ooerations ware stopp

the water lV6l returnecr the
eleh1st10 to the static ale

vtiOfl in five rinutes The iaportan
vlo5 of this

set of operations ios the fact that very little ssnd was ejected from

th well and that product ion of six hunde1 and t-.enty 60 gallons

per minute created ir r_dom of no rere than tweiitYfl and onehalf

feet below the static water level

These dete inations were made as far as 35-idowa ras concerned

by pumpi the drow-dowa pipe to the top limit and allolii it to reg

ister the actual recession of the water as marhea on the gage in feet
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For the determination of the gallons per minute two measuring devices

were used the first of these was an orifice of exactly six inches in

diameter inserted in the end of the discharge iiie Connected aith this

orifice was rubber tube set oecx in the discharde nioc -chout four feet

behind the orifice and located in the soact centcr of the eight inch nine

This tube terminated in diass uhe wita ncuuations tilC zero point

being set at Limed diotnce above the center of the discmre mipe

From this tube inches of he-Sd above he center of the orifice were meas

ured and the discharge deterninedfr cci curve with redims oIorLg tie

horizontal axis indicating tie exact nutier of owllcns for cock inch of

head This meosuning device is sko in rhotograph lfO7 being the one

pictured en the left side of the doorway in the center of the nicture

For the other measuring system nair of itot tubes were used set in

the discharge pipe at fixed dictnce from the o-ins of the orifice and

connected by rubber tubes as sbo in nicture lOOT to the nage mounted

on the niaht side of the ooening in tie center of those nictures

Beginning at midnighc he nuom ws ocenated cowiilluCUmly for four

hours or until d0O ie. yor this fourhour epiod the reuli tabu

lated on the enclosed skeet will indicate that there produced six

hundred and forty alloms er minute ith zeronamy ng drawiowa

of thirtyone feet below sttic ..r-mer ILVC1 J1he ...P.h of Lie engine

for this period averaged t.rilve hundred li00

The newt di iunim come crelioinary taeas on the engine and rump

the contractor found nuniber of rants on his engine to be defective

end in snite of the Leieiiatc reonirs on theoc Liiviiual nieces of mech

anism the engine finally becco totlly disabled and soae other means

of icotive coe hod to ho providod The contrcton .mnt into Bisbce and

from the local coaper co13cny onenatiaf there he obtained an electric

motor induction type with rindings for taint three hundred oO volts

alterflaClng current five days after tic conletion of the first test

and along about oi.dni -ht ci Behru.rf wifa this electric motor .oith

treatyc ight iicn nuley was out into service cy raawang coancoul cam

it from trensformeIc termi.nwting uwe wiCO volt line The elecunical con

nections -wire made in cwwiaer to offer as nick urotecion against con

tacts ith this high volt es nec .iblo woo an anne around the motor was

roped off to arovent indiecni...inati tarol in macowl the nuop the

the motor

soon as there arrwiLJx-eLtS mccc comaleuth the electrical .itchcs

vreas to ii ri tilO if stted niuaioht for kc tird teat neniod

of four hours Duran tame peroe asic accogaL-s1wi uabuoascon ama gnome

will show en avera.e output of seven hundwd and ten 710 galions er

minute with the rumo rotating it twelve hundred wod forty-two lb-l d.P.E

and with the drawdown of appoxiamtely thirtyfoul feeu rougri mea

ureaaent taken ith portable meter of she uanaity of electricity used

indicoted an aporoxirrte electrical input of one hundred lUC
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ourthirty 1.U the rorcr was shut oft and in five minutes the draw

d.orn gaee andlcrtea ne water in the well nad come ur to the nor

ral waer level as aeterrlineO in rrevlcus tesTS

Since tho uantity of tower us was .re than was Cvailable the

rower jlant dunn the d.ytiae Ter1oa it ws necessry to rostpone the

next test instil after midniht of the folloiii day Comsencing at twelve

fifteen .L LIarch let ndruIll1in throuh the fourhour eniod until

fourfifteen it was developed that seven dred and ten 710 a1

lone ocr .sdnute could be rod.uced with sawd.own of thirtyfour and one

half feet and with the rotation of the riusr hft fired ot bout twelve

hundTed- and fortytsO 1242 h.P.L These results arc also made evident

from the tabultions and ra.hs on the blue mint Drevicu2Ly ref orrod to

ifl order to deter inc wssat furtor ruontity of water si.sht he ro

ducod while this euipnient mao set un in ooratt- condision the twenty

eight inch pulley ws roxriovcd from the meter shaft and in its -we

substituted tbinty-t.o inch ulle-y the belt frevlc-usly used being rut

in poitiofl over the new rulley by djusti1 .li2t1y the location of

the motor ithout d.iz.turbir4 any of the electrical connections four

thirty ...iL Larch lst the ro as again turmed on and it was demon

strated that eiht hundred -nd seventyfive g7 allons aer Lnute

could be produced with fortysi toot -down he rotation of the

shaft incneaei-at -to an eree of ulirteell udrd and ninetyfour

1394 R.P.L Under these conditions ecoud rouh urament of rorer

used during this period indicated chat one hundred and forty 140 f.hY

had been input This test was stopped because of the fact that the Post

demand for electric rower was becoin aremi enough to overload she gen

erators at the rower plant should this test be continued therefore in

order not to disturb the electric service at the Post the test -sorl was

discontinued and rerort emd.c to the Office of The uartermaster Gcneral

of what had been accomplished. len he test was stouped the water again

rose in five minutes to the static aster level established at four hund

ed and sixtythree 463 feet helo.s the collar of fourteeninch ccc

ing or onc hundred mcd seventeen 117 feet bove the bottom bowl

The results of these indicate rery clearly th-.t the awd.ocns

i.ras the result of the ctuai seunt of rstnictiOn offered by the resfor

ations in the ie in rs-ulitiaf the flow fro she water hmcnirg gravel

into the interlor of the if-C The e.ra.caom evioantLY uncoverea uw

exactl the reyuirod amount of opening in these perforations to deliver

the necessary ruantity of water to the Dump SS the nump increased the

discharge from the oe11 This fact is further made evident by the rapid

manner in which the water roe iron the .niouS drardosTn levels to the

static water level in just about the necessary amount of tine to refill

the oipe from these nerforatsa cue-nm- it is uite evident taat the


