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PREFACE

The construetion progrem covered by this piDjoct atails erection

of cantonment at the army post located at Fort Huachuca Arizona
as authorized by Procurenmnt Authority No0 QM 7616 P13211A

The work was supervised by Co10 Joseph L0 Brooks Constructing quart
eruaster assisted by ArchitectEnneers and Contractors employed
on Fixed-Foe form of Contract negotiated during the month of

October 1940

1. Architect-Engineer -- Headman Fergun Carollo

Consulting Engineers

Phoenix Arizona

Contractors Del Webb Construcon Company

Phoenix Arizona

end

Whit Miller Contraotthis mc
Tucson Arizona

The contractors operated as joint orgazation with Del Webb act
lug as senior members

The original project comprised housing for 5240 men and officers
assuming that part of the orgsuizations would be maintaind in pm
anent buildings on the Post

Studies of per sonne hotiug and cantonment .te layout had been made
during the year prior to the start of actual construction by tlm War
Depar-it result in definie location of site with rference
to to establjshedost and the well water supply

Fort Huachuca being isolated area has been served by its ovn
utility units as no outside source of such serivee was available
until recently when natural gas and electric power caine within the
economic reach of the cantonment

Prior to the start of construction the Post had installed and was
operatjg the following utility service

Electric poer vias supplied from local central generating
Eition ccasisting of five diesel eugine driven units of
rather small capacity



natural gas was twentytwo miles distant and negotiations

way to extend service to the Post for heating and

ue1 This contract was consinated in the latter part of

1940 and the Post and Cantomnent isupplied with gas as part

of the construction progran The Reception Center Tent

CIty was also equipped with gas equipnent and served with

gas to replace the cannon stoves originally installed.

The sewer systan for the Post discharged Into two cesspoolsfreentirely inadequate and overrunning on the sur

face of the ground thereby causing nuisance and menace

to bea1tb The military and United States Health Board as

well as the Arizona State Sanitary Engineer condemned this

situation this resulted in the extension of the outfall

sewer main of the Poet to enable all sanitary sewage to be

delivered to the sewage dipoal plant constructed under

this project

Water was being supplied to the Post by g.rvity supply from

as located in the mountains above the Post elevition0

These sources were inadequate during sumrnr months and new

well had been drilled at the east gate along the road to

Bjsbse This well established hitherto unbelieved water

source or well field that has provento be -iuffic.ent to

pply the nneds of size cantoent that mit be een
sldered at this locan

second well was i.n pocess of being drilled when this

project was gotten under way end tentatIve drawIngs were

prepared by the officer of the quartermaster General setting

forth the pumping layout piping to the new canoument site

and
gridork of mains for the area

No deviation was to be permitted from thIs plan whIch called

for twelve inch distribution system and booster pumps

arranged foroth series and parallel operation hen it

was found hwevor that pump manufacturers could not meet

these requirements permission was obtained to change the

characteristics of the second booster pp to operate as

dual standby for either of the bciosterpuaps at each well

location

have deep well turbine pumping units direct oou
nected to vertical motors The pumps deliver 500 and 700

respectively Each well pump has booster pump having

likecapacity against 320 lb./sq.in for the 500 GPM unit end

..20 Th./sqim

ii
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Reports oii jnnual Rainfall

Records of rainfall have been kept in various U.S Weather Bureau

cording stations located throughout Arizona they date as far baok

1875 Studies of these records indicate that the rainfall in the

sme locality varies th the elevation as does the maximum and mm
jnum temperature during the different months of the year

Southwest has experienced the effects of the drought iich has

prevailed in the United States during the pt years Plotted rain

fall data indicates that the high and low cycles of rainfall vary on

oeriods of approximately eleven year cycles The present period is

on the rising portion of the precipitation cycie this is evident in

the increased rainfall of the present season over past seasons

The following tabulation sets forth the average anmual rainfall data

or Weather Bureau stations in the vicinity of Fort Ruachuca based

on record from 1875 to 1928

Average Annual Rainfallb5LSSp
on Elev 3900 Elev 4027 Elev 4500 1ev 2423 Blev 5000

Jan .61 54 .84

Peb .56 .62 .87

.51 .39 .79

Apr .26 .16 .34

May .13 .12 .24

Jun .62 .63 .46

Jul 4.22 3.33 3.52

Aug 2.54 2.61 341

Sp 1010 1.22 1.69

Qet .46 .50 .66

iov .60 .90 .78

Dec .60 117 .88

TOTAL 12.23 896 14.48

measured at the Post for the years 1936-40

for Fort uachuoa as

inclusive



following tu1ation sets forth the preopitatiOn by months from

1936-4 at Fort Th2achuca

PrecIpitation by Months

1936
2.12 4.46 2.55 1.70 1.15

1937 1.50 .12 1.50 1.21 2.94 4.22 1.95 1.51 1.62

1935 .73 .81 1.39 .12 .12 1.05 1.60 2.21 .57 1.07 1.81

1939 .46 1.01 .46 l8 1.63 4.81 .36 1.67 .50 .18

1940 1.10 2.85 .10 .52 .31 307 2.08 2.80 2.73 .17 .90 2.80

.95 1.20 .86 .27 .22 176 2.07 3.68 2.63 1.47 1.03 1.51

VelOc1t5 and Direction of Prevailing Winds

The following tabulation has been compiled from records kept by the

Signal Corps at Fort Huaohuca during the past year The normal mind

velocity ranges from six to nine miles per hour with very short

period of velocities ranging up to twenty-five miles per hour

Wd Vo1octy
and

Prevailing Direction

tn WinVeooity Direotlon WindVeocity Direction

Max Ave Max Ave ________

Jan 12

Feb 10

Mar 15 Mar 12

Apr 25 SE Apr 15 NS

May 25 SE May 15

15 none Jun 15

Jul 15 Jul 13 none

Aug 10 NE-SE Aug 20

12 Sep 20

Oct 12 Oct 27

11ev 10 NE Nov 22

Dec 15 Dec 15



eports on Temperature Variations

The following tabulation sets forth readings taken at the Fort

uachuca Power Plant located on the Post these cover period from

1936 to 1940 inclusive

Temperature Readings

19361940

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

101 96 90 88 76 72

62 51 50 41 30 23

II
92.3 88.6 82.8 77.5 64.9 59.0

ye 69.3 66.9 68.2 57.7 46.6 366

64 76 74 90 94 101 101 98 90 88 78 76

ow 10 24 28 38 44 55 58 62 57 48 38 30

ve if 52.4 62.8 65.4 76.2 84.1 91.0 92.6 900 84.7 79.0 71.8 60.4

LVO 29.6 379 406 48.2 56.4 63.4 68.9 66.6 62.6 55.9 44.8 39.3

72 71 80 87 96 100 100 99 90 90 78 76

ow 28 31 32 34 60 62 60 58 42 32 28

ve 60.5 62.4 67.2 75.1 82.5 89.5 895 88.7 84.1 70.7 66.0 62.1

Lye 365 39.3 41.1 44.5 56.6 62.9 67.0 66.2 631 56.0 39.4 37.7

7070 80 8494102 969698 85 72 74

Low 28 17 32 36 49 56 62 61 62 42 34 24

.ve if 5704 503 69.6 78.1 857 93.4 91.0 88.4 85.7 75.5 60.7 64.4

35.2 30.2 42.8 50.7 578 670 671 65.6 62.2 52.3 42.9 39.4

70 80 88 90 96 105 103 98 95 85 78 76

.ow 26 27 26 37 46 52 56 60 54 38 28 32

Lye 60.1 60.5 69.3 75.6 36.6 92.3 93.4 89.1 85.7 75.7 694 61.6

.ve 35337.0 43.2 47.8 59.8 64.7 67.3 65.1 61.9 52.6 38.9 41.1

Record for twenty-seven years for the City of Tostone which is at

the sane elevation as Fort Huachuca and only twentysix miles distant
5h the following as average temperatures for the above mentioned

perod



aions on Sewage Disposal

The State of Arizona does not have any prescribed regulations lbr

eage dispsa1 The State Sanitary Engineer acts in an advisory

caaoity only and has no police power

Stream Flow Data

There are no strss other than minor creeks flowing from the Thiadhuca

Mountains and the se do not flow all year around

The only large stream flow wiUiin range of twelve miles from Fort

uaohuca the 5am Petho River Stream flow gaugings on thi stream

are attached

Topographic and run off Data of Water Shed

During the six.er months when the rainfall is heaviest the streams

a.rry off water lb period of approximately six weeks dining which
time there may be flash floods of minor proportions

Temp eratr Readings

Tombstone Arizona

Jan Feb Mar Apr May June July Aug Sop

84 85 92 93 100 106 107 104 106 100 90 80

Mm 14 20 2S 31 26 52 53 43 30 19 12

Mean Ext Max 72.4 750 81.7 87.4 943 101.9 101.0 970 953 894 79 71

Mean Ext Mm 208 24.8 28.6 338 408 504 o87 580 516 379 30 23

nual Ext Max 107

Annual Ext Mm

Fort Ruachuca lies at the foot of the iluachuca Mount n.e on the north

slope It is located at the mouth of what is own as Post Canyon
from thich the original fort obtained its gravity water supply The

mountain peaks directly south of the Post rise to precipitous ele
vation of 8500 feet During the winter months the mountains are

uSually covered with .ow which feeds the springs wMch supply water
to Fort iluachuca end the City of Tombste thirty miles distant
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The terrain of the mesa at the foot of the mountains has uniform

slope of approximately three feet per hundred hich is interspersed

with arroyos errodod during the past years

Floods and flood Control

There is no record of floods in this territory and no flood control

works have ever been contemplated

G.oological Data

The Huachuca Mountains are protrusion of granite and limestone

extended up through the bed of the valley they form southern out
off wall for water in the underground reaches of the San Pedro water

shed Io water has been developed in the limestone or granite

canyons except for the few springs whioh have been used in years

past for surface water supply These water sources are limited in

their capacity and during the summer months have proven entirely in

adequate

The San Pedro Valley consists of deposit of sedimentary errosion

sand decomposed granite boulders and clays of various consistency

all of hich are of porous nature and permit the percolation of

water

This area extends from the Huachuca Mountains north to the Tomb stone

Hills and froa Bisbee in the Mule Mountains west to St0 David in the

whet stone Mountains

Well Records arid Logs

Well records indicate that the water level in the entire San Pedro

Valley is at hydraulic gradient equal to the flew line of water

flovdrig through gravol to the San Pedro surface water level The

depth to water at each different well location is in most oases

equal to the differences in elevation at the sits of the well to

the river channel less the hydraulic gradient necessary for the

water to flow lthrough the undergound channel to the stream at its

nearest point The wells at Fort Huachuca verify this situation

See logs attached



WELL LOGS

Well No

Date Depth Drilled Total Depth Character of Ground

12/5/38 20 20 O-.8 Adobe 2O Boulder
22 42 2027 Boulder 2742 Adobe

and boulders
23 65 42-65 Adobe end boulders
19 84 6584 Adobe and boulders
21 105 8488 Adobe and boulders

88-105 Sand rave1 boRlders
12 25 130 105112 Sand Gravel boulders

112-130 Adobe with boulders
13 24 154 130-154 Adobe and boulders
14 19 173 154170 Adobe and boulders

170173 Loose Boulders Hard
15 18 191 173191 Loose Boulders Hard
16 17 208 191208 Loose Boulders Hard
19 19 227 208227 Loose Boulders Hard
20 21 248 227248 Loose Boulders Hard
21 24 272 248272 Loose Boulders Hard

Adobe Gravel boulders
22 26 298 272298 Adobe Sand Gravel

and boulders mixed
23 19 317 298317 Adobe Sand Gravel

and boulders mixed
26 18 335 317319 ditto 319335

boulders hard end clay
27 20 355 335355 Boulders Hard Clay
28 22 377 355-365 Boulders Hard Clay

365377 Adobe Gravel
29 21 398 377398 Adobe with Gravel

embedded
30 23 421 398-417 Adobe and Gravel

417421 Hard Sand and Gravel

cemented

1/2/39 25 446 42 1-426 Hard Sand and Gravel

cemented 426-446 Adobe Sand

460 Water raised to this level

measured 2/4/39 446-465

Adobe Sand and Gravel 465-
469 Hard Sand

5a



Date Depth Drilled Total Dpth Character of Ground

1/3/39 26 472 469470 Water Gravel and

sand showing water at 470

470472 Sand and gravel

compacted
25 497 4724S8 Compacted sand and

gravel 488.497 Loose

gravel and sand water

showing strong at 488
25 522 497522 Loose Gravel and sand
18 540 52524 Loose gravel and sand

524-540 Hard sand gravel
boulders

25 565 540545 Hard sand gravel
boulders 545-565 Loose sand
and gravel

10
Reanlug

11 Readng
12 570 565570 Loose sand and gravel
13 .13 583 570-580 Loose sand and gravel

580-588 Loose boulders
16 16 599 583-590 Loose boulders 591-S

599 Loose Water sand and gravel
17 607 599-607 Loose water sand and

gravel
18 13 620 607615 Loose water sand and

gravel 615-820 Loose boulders

sand and gravel
19 10 630 620.629 Hard Boulders 629

630 Loose sand and boulders
20 10 640 630640 Loose sand and boulders
23 15 655 640c$45 Loo sand and boulders

645655 Hard sand
24 19 674 655674 Loose sand and boulders
25 80 674680 Loose sand end gravel
26 12 692 680692 Adobe
27 701 692701 Apparent drilling in

rook Hard drilling

5b



Well No

Depth Total

Drilled ph Character of Groznd

40t 4.Ot Conglomerate medium hard

20 60 Clay and gravel
70 130 Sandstone and conglomerate medium hard

70 200 Conglomerate medium hard

70 270 Conglerate with hard strata

25 295 Conglomerate medium
15 310 Conglomerate with soft strata

30 340 Conglomerate medium
30 370 Sand

40 410 Large oulders
30 440 Sand and gravel

37 477 Water and conglomerate

43 520 Conglomerate with ots of water

30 550 Hard conglomerate

50 600 Sand conglomerate with water

30 630 Conglomerate Medium with hard strata

20 650 Gravel carrying water

40 690 Hard conglomerate

20 710 Rock

50



History of the mines in thIs territory showa that all abandoned
mines in the area have ceased operations because of inability to
stand the cost of pumping underground ater below the hydraulic
gradient oove mentioned0

Soil Characteristics

The character of the soil varies from deposit of boulders cemented
mith clay and silt to sandy clay soil Tests on bearings of this
soil indicate the four thousand bearing strength as safe factor

when the ground is dry it is extremely hard and impervious to mois
ture hen the soil is once saturated howewer the strength
greatly diminishes and is not considered satisfactory for rada
mithout suitable stabilizing material0 Suitable decomposed sta
bilizing material is available at the reservation and Is used for

all road cOnstructIon work

Character of Sand and Gravel

Most of the arroyos on the Post carry large quantities of sand
which is suitable for concrete construction The gravel in the
erek bed is not used for this purpose but crushed limestone is

shipped in from quarry located in the vicinity of Bisbes This

material is admirably suited for road construction and concrete

work0

Location of Sand and Gravel Pits

The nearest crushed stone plant is at Pauls Quarry on the S.P
Railroad between Bisboe and Douglas The coat of all grades of
crushed limestone is ninety cents 90% yard f.o0b quary
The freight from Pauls Quarry siding to Port Huachuca is l.48
making total cost per yard delivered to the Post of 2.38

Sand and gravel is procured from the local washes at cost com
parable mith rock delivered from PauPs Quarry

General Land Values

The land adjacent to Fort Huachuca is mostly held by large hold



ings for grazing purposes and was originally purchased at grazing
land values of approximately 3.OO per acre This land is held

by several large interests and could most likely be valued at from
5.OO to 15.00 per acre

Terrain

Natural drainage is established through years of errosion along
definite channels which have formed arroyos cutting across the area
in irregular patterfl8 These washes are not abrupt but rather of

rolling character with enough width to allow for treatment of

landscaping whereby roadways can follow these courses at compara
tively easy grades

The general overlot grading is nominal and should not exceed cuts
of over two feet at any point

Clearing required is negligible since this is mesa land coveredwith

stubble dry grass and scattered cactus plants

There are no swemps or mosquito breeding areas near the vicinity of
Fort Huachuca

Flash floods along the creek bed are experienced during the sier
rainy periods but high land along the creek is available through
out the area Because of the rapid slope of the ground there is

rapid run-off High water stages seldom last over periods of more
than few hours

The area is underlaid with depository material erroded from the

mountain crevases The high ground upon which the caiornuent was

started encountered cemented conglomerate with large nigger-heads
interspersed throughout this made trenehing very expensive The
lower areas which are to be enchroaohed by the extension are on

deposits almost free of boulders

Land has been leased during past years at one dollar per day for

approximately seventeen landowners which takes in the whole area from
the Fort to Tombstone Added charges or water and wood privileges

may run as high as $5.00 to $15.00 per day

There are not any towns of any consequence within range of twenty miles
of the Post Hence small liability of infringement of rights or

objection to sewer or water encroachments by others



Transportation

The Post is served by the Southern Pacific Railroad Company over

branch line known as the Lewis Springs Branch This branch is

single line track serving the Post and Garden Canyon It is approx

imately eleven miles lông Lewis Springs Is on the main line of the

Southern Pacific twenty-fiVe miles west of Naoo Lrlzona

State Highway 92 is paved oil macadam road from Bisbee to Fort

Huachuca This road runs through the Fort proper to the junction

point eleven miles north of the Post to Highway 62 which is gravel

road between Nogales and Tombstone The section from Tombstone to

the Fort is being prepared for oiling by the State Highway Deparaeflt

and will soon be completed TJ Highway 80 passes through Bisbee

Tombstone and Tucson

Labor

Local labor is available through labor union headqj.iarterS This

labor is not proficient in all the various trades and lack of

skIlled mechanics is evident In performance records of work

accomplished

1o housIng facilities were available for construction organizations

nor were good mechanics avaIlable in numbers sufficient to expedite

the project except at normal acheduleso

Housing facilities for construction organization did not exist

prior to the start of the original cantonsient project complete

camp including administrative buildings for both goveruntent

officers arhhiteoteI1gineer and contractor overhead personnel

and mess hail for four hundred men and barracks for two hundred

fifty men were built

Use of nine barracks in the eantomTleflt was made to house seven hun

dred fifty men also four company storehouses and administration

buildings and three mess halls care for men on the construction

Lack of accommodations limited the number of men that could be

employed It also tended to divert the best craftsmen to more

comfortable centers

The scale of wages established for this area is the sane as for the

whole state of .rjzona See schedule attached



WAGES 1ThDER THE DAVIS-BACON ACT

Asbestos workers 125 hr
Blacksmiths 1.20

Boilermakers 37.
Bricklayers 1.50

Carpenters joumieimon 1.25

Cement finishers 1.25

Electricians 112k
Helpers 1st arid 2nd years .62w

3rd and 4th years .75

Elevator constructors 1.25

Helpers .87-i
Firemen portable boiler

.87
Form builders 1.12
Glaziers 1.00

Jackhammermen .75

Laborers unskiI1e .75

Lathers metal 1.25

Machinists 1.20

Helpers .85

Marble setters 1.50

Helpers

Mason tenders .75

Mortor mixers 1.00

Operators of power equipment
AIr compressors 1.00

Blade graders 1.25

Cranes or derricks 125
Distributors bituminous surface .75

Finishing machines cement concrete pavement
Hoists 1.25

Mixers ios or smaller .75

Mixers larger than 10-8 1.25

Motor graders 1.00

Pps 1.00

Rollers L.25

Scrapers .75

Shovels 1.50

Stone spreaders 1q75

Tractors 20 or less .65

over 20 but less than 50 .75

50 HF or more 125
Trenching machines 1.25



Paintore $l.oo
Pipe 1ayer concrete azi1 clay .75

Pla3terer8 1.50

P1bere
Reitorcin rodoetter8 125
Roofero compoeition let ha

2d hath
elate and tile

Sheet.etal workera .2
Soft floor laere

Stemasone 125stta Iron

finishers

Terrazzo wØrkers 1.25

Eelpere
Tile setters 1.59

Eelpers
Truck drivers 1- tons or lees .63/4

over tone but 1688 than on yds .75

en yd but less than 13 en yd 1.00

13 cu yd 100
13 en yd or over l.l2

Well drillers 1.00

Helpers 62
Welders

OT Wages for all o1ases of lobor have been Incra.M fri
ten to twelve percent as of Februsry 10 1941

rc
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No Building Description Type Plan No Dimensions Capaeity

TEPORARY CONSTRUCTION HOSPITAL

TPORARY CONSTRUCTION

700-
80 Barraclcs /Lav Std 1165 296x800 63 man
26 Mess 1127 254x932 170 man
27 Day Room A5 378 254x45-2 eps
27 Storehouse Co Adm 812 376 25-4x512 Gp

Officers Qtrs w/o Mess O440 1257 296x1300 40 officers
Officers Mesa Std 1127 254x781O 118 Offrs
Mm Bldg Regt A-1O 251 254x9O2 of 45 Cl
Guard House Regt GH2 260.1 254x662 24 prisoner
Infirmary 1-2 279 254x902 3000 man
Fire Station Brig F2 277 44i2x97a 3T18M
Tel and Tel TT1 330 254x782 25000 man
Post Officer P0I 298 254x872 5000 man
Post Exchange E3 297 990x37-0 3000 man
Recreation Bldg RBi 310 99-0x370 Regt
Theatre Tfi2 1211 370x99-0 364 nan
Service Club SC3 1275 998x1638 Division
Guest House SEi 1290 296x1300 30 guests
Storehouse SH9 322 25-4x1082 2740 sq.ft
Warehousenonineul SH13 324 606x153-2 9190 sq.ft
Tfarehouse-inzulated SRlB 326 606x153-2 9190 sq.ft
Motor Repair Shop SP-2 314 84-Ox370 stall
Gas Station 0082 365 9OxlG0 12000 gal
Laundry LDY-3 1400 20x2166

Mm Bldg A-I 430 254x1472
Nurses trs H24 1240 296x1500 24 nurses
E.M Mess M12 444 370x1440 338 man
Wards Std W1 462 254x1506 33 man
Wards Comb Std W2 463 254x150-6 26

Infirmary 12 279 254x9O2 3000 man
Storehouse SE 461 254x1262 3196 sq.ft
Dental Clinic DC2 472 254x1112
Officers Qtrs H-17 1252 296x1400 17 officer

190-Bedz on 250-Bed Plan



No Building Description Type Plan No Dimensions Capacity

700
Barracks w/Lav HB-54 1204 29-6x150-0 54 man
Adn Co Ab 396 254x452 208 man
Boiler House I13-1l 1515 360x47..0

Barracks Med Detn HB-31 1203 296x90-0 31 man
Ward1 Comb W5 463 254x1506 25 man
Storehouse SH5 460 254x1262 3196 sq.ft
Recreation Bldg A-5 378 25-4x452 company

TIP0RARY CONSTRUCTION

Mess Hall Std 1127 254i932 170 iilan

Adm Bldg Regt Ab 251 254x902 of 45 Cl
Boiler House Laundry HB-1l 1515 360x470

PERMkNT CQNSTRUCTION

6203
Finance Building A-12 ilOOx 35-0x40-0

Bakery BAK-1 700254 380x560
Cold Storage CS-i 1265 724x900
Ice Plant Std 1315 724x1200 40ton



LIST OF BUILDINGS

The following tabulation sets forth by serial number the type and the
identification drawing numbers of the temporary and permanent buildings
constructed under this project the block number refers to the regimen
tal area in which the building may be found

TEMPORARY BUILDINGS

New Cantonment

Fort Huachuca Arizona

Group

Serial Block System of

No No Building Description Type Plan No Heating

700-
Tl Administration A-b 251 Gas
T-2 Adjainistra-bion A-lO 251 Gas
T-3 Str lise Co Ada SA-2 376 Gas
T4 Ditto tT II

T5
T6 IT

T7 It TI TI

T8 II

T9 II TI

TlO II IT TI

Tl1 13

T12 13 ft IT

T13 13

T14 13 IT TI IT TI

T19 II TI

T-20 FUTURE



Serial Block System of

No No Building Description Type Plan No Heating

700-
T-30 Str Hse Co Adm SA-2 376 Gas
T3l Ditto It IT it

T-32 II TI

T33
T-34 Ii it

T35 Infirmary 12 279
T36 12 Infirmary 12 279
T37 Post Office P0-1 299

T-38 10 Tel Tel TT-l 330

T-39 10 Fire Station F2 277

T-40 Guest House 11E1-l 1290

NOTE Numbers T-15 to T-18 Inclusive Reserved for Future

T4l to T299 ditto

Hospital Group

T-300 16 Administration A-i 430 Steam
T-301 16 Administration A-S 396 Gas
T-302 16 Off Qtrs Mess HQM-l7 1252 Steam
T-303 16 Nurses Quarters HQ-24 1240
T-304 16 Infirmary 1-2 279

T-305 16 Ward W-2 463

T-306 16 W1 462

T307 16 W-l 462

T308 16 W-5 463
T309 16 W2 TI

T-310 16 Ii Ti it

T311 16 II It

T3i2 16 Hospital Barracks HB-31 1203

T3l3 16 HB50 1204

T314 16 TI Ti Ti VT

T-315 16 Dental Clinic DC2 472

T316 16 Store House Sff7 461

T317 16 Store House SH5 460
T-318 16 Mess Ml2 444
T-319 16 Boiler House ftBl1 1515
T-320 16 Recreation A-Si 396 Gas

NOTE Numbers T-321 to T-492 Inclusive Reserved for Future

12



Group

Serial Block
System of

No No Building Description Type Plan No Heating

700-
T493 Officers Mess Std 1127 Gas
T-494 Quarters QQ-O 1257
T45
T46 It

IT II

T497 Mess Std 1127
T-498 Quarters OQ40 1257
T499 ft TI

T-500 Barracks Std 1165 TI

T501 IT TI

T502 TI ii

T503
T-5O4 ft ft

T505
T518 11 it

T519-

T520 ft

T52l TI ft

T522 II II

T523
T524
T525 II

T526 II

T-527

T528 II ft

T529
T530 13

T531 13 II TI TI

T532 13 II It

T533 13 II

T534 13

T535 13 II

T536 13

T537 13 TI

T535 13 ft

T539 13

T540 13

T541 13 II IT

T542 II

T543 TI

T544 TT

NoTE Numbers T-506 to T517 Inclusive Reserved for Future



Serial Block System of

No No Building Description Type Plan No Heating

700-
T-545 Barracks Std 1165 Gas
T546 TI TI

T547 TI It It

T548 II It It

T549
T550 TI II 11 II

T551 TI TI TI II

T552 II IT TI TI

T553 IT It TI

T554 II TI TI II

T555 IT It It

T-556 FUTURE
T557 TI 11 II II

T558 TI TI It

T559 II TI TI It

T560 II IT It tI

T561 II II It TI

T562 TI TI TI It

T563 11 II IT

T564 ft It TI TI

T565 TI

T566 11 II

T567 It TI

T568 II TI II

T569 FUTURE
T570 II TI IT

T571 II TI IT TI

T572 II II IT It

T-573 FUTURE
T574 TI TI IT TI

T575 It II TI IT

T576 II II IT IT

T577 TI TI TI TI

T578 II It TI TI

T579 II It It IT

T580 FUTURE
T581 TI II TI TI

T582 TI TI II 11

T583 TI II TI

T584 II II IT

T585 TI TI It

T586 II It It It

T587 TI II II IT

T588 TI It TI

T589 TI II It II

14



Serial Block
System of

No No Building Description Type Plan No Heating

700-
T590 Barracks Stcl 1165 Gas
T591 IT

T592 It if

T593 if

T594 II
It If

T595 TI if

T596 Mess Hall 1127
T597 TI

T-598 FUTURE
T599 ft

If

T600
T601 11 if ft

T602 II TI II

T603 II TI It ft

T604 II It

T605 it if

T606 TI
II ft II

T607 II It

T608 If TI

T609 fT if It

T610 TI II

T611 II
TI IT

T612 13 It if

T613 13

T614 13 It
TI It

T615 13 If Ti

.T616 TI TI

T617 TI It TI

T618 II TI It ft

T619 II
If II TI

T620 11 TI It

T62J II
TI IT

T622 TI II II

T623
TI

NOTE Numbers T-624 to T-1399 Inclusive Reserved for Future

Group

T-1400 10 Post Exchange E3 297 Gas
T1401 10 Recreation Bldg RB- 310
T1402 10 Theatre TH2 1211 II

15



Serial Block System of

No No Building Description Type Plan No Heating

700-

T-1403 10 Guard House GH2 260.1 Gas

T1404 10 Service Club SC3 1275 Steam
T1405 Rec A5 378 Gas

T1406 It

T1407 it Ii

T-l408

T109 ii II

T1410
T1411 II

Tl412 it

T14l5 13 If II it it

T1416 13 II

T14l7 13

Tl418 13 Ii

T1421 ii 11

T1423 II II

T-l424 it It ft

Tl425 II ft

T1426 II it

T1427 II II

T1428 II It

T1429 It ii

T1430 11 ft Ii

T1431 ii it it

Tl432 II

Tl3 II II it

Tl434 ft ft

T1435 Ii it ii

Tl436

NOTE Numbers T1413 T-1414 Reserved for Future

T-1419 T-1420 ditto

T-1422 ditto

T1437 to T1699 Inclusive Reserved for Future

Group

T-1700 Laundry LDY-3 1400 Steam
Tl701 Boiler House RB-il 1515
T-1702 Motor Repair SP2 314 Gas
T-1703 Gas Station GO5-2 365
T-1704 11 Warehouse SR-13 324 Office only

16



Serial Block
System ofNo No Building Description Type Plan No Heating

700
T-1705 Warehouse 81118 326 Gas
T1706

51113 324 Office onlyT1707
5119 322 None

T1708 11 Gas Tanks
T1709 10 Gas Pump Station 6293611

PERA1IENT BUILDINGS

174 Ice Plant 1315 None
175 Cold Storage 1265
248 249 Water Tank
250 Sewer Sedimentation

Tank 6203633
634635

251 Sewer Pump House 6203641
-642

252 Sewer Chemical House 640
254 Sewer Cont House

Digester 638636
637

255 Water Booster Pump Hse 649
256 Water Well House 646
258 Water Chenjical House 647
259 Water Res Booster Pump 648

33 Finance Building Dws Gas
23 Bakery BAX-l 254

17



Plan

rpe No Capacity Koused

700-

Officers Quarters OQ40 1257 200

25 Infantry Colored 74

368th Infantry Colored 110

Non-Cemiesioned Officers

Quarters floflO

80 Barracks Std 1165 5040

25th fantry Colored 1699

368th infantry Colored 2660

Hospital Unit 190-bed unit on 250-bed plan

Enlisted men 13
Officers

Stables none

GaWagon Sheds and none

Gun Sheds

Storehouses end Storae Sheds

Warehouse Lined SH5 460 3196 sq ft
Storehouse SH-7 461 3196 sq ft
Storehouse 511-9 322 2740 sq ft
Warehouses Non-maul 81113 324 9190 sq ft
Warehouse Insulated 81118 326 9190 eq ft

Power and Panping Plants

Enterprise Type GSQ8
convertible gasDiesel

engines complete with

all accessories and

Butane standby storage 700 1W each

Wintroath Deep Well

Turbine 22 stage
suction 12 discharge 700 GPM at 520 ft
United IronWorks

MSC Booster Pump
stage suction

disharge 700 GP at 270 ft
United Iron Works

MSC Booster Pump
stage suction

discharge 700 GPM at 715 ft
1070 GPM at 270 ft

18



Plan

Item Type No Capacity ouse1

Tanks and Reservoirs

Elevated Storage Tank

.200 mt Ave

RR Ave
69 diemeter 25 deep

Circular Steel 500000 gal

Ground Storage Reservoir

Near Well f2 West of

Bisbee Gate

203 336x l0O
Reinforced Concrete 5O00O gal

Ls of ay 1941

19
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WATER SUPPLY SYSTEM

Fort Huachuca Arizona

GRA.VITY SUPPLY

The original army post in the Huachuca Mountains was established in

March 1877 in the most westerly canyon on the north side of the range

The intent was to locate at the entrance to Center Canyon which was the

largest of all the north water courses however as this was not done

the Post was perpetuated as originally settled The location was dedi

cated as an Army Post in October 1881

Ample water was available in the early days for the small garrison main

tained at the Post and on May 23 1884 the Reservation was defined with

boundary lines along the top of the range of the Huachuca Mountains and

out on to the mesa land to the north for distance of approximately

seven miles an area of something like seventy square miles

For period of twenty-five years the supply from Huachuca Creek in Post

Canyon was sufficient for the needs of the encampment In 1911 di

version -works and seven mile pipe line was constructed iip to the higher

elevations in Center Canyon which now bears the name of Garden Canyon

though shown on the U.S.G.S maps as Tanners Canyon Thheadworks was

built at springs originating at an elevation of about six thousand feet

above sea level from which the water was diverted to box at the mouth

of McClure Canyon An eight inch steel line was constructed to the Post

leading to 200000 gallon masonry storage reservoir and small round

tank 20 diameter 10 deep

In 1926 the water demand had increased to approximately 300000 gallons

per day and the summer flows during the drought years dropped to some

where in the neighborhood of seventy thousand gallons per day

NELL SUPPLY

Water investigations were gotten under way and considerable sums were

spent in prospecting for water Many test holes were sunk in Garden

Canyon as well as Post Canyon to depths up to one thousand feet with

out success small amount of water was found in one eight-inch well

in Garden Canyon this was dug in 1912 and pump was installed there

Only seventy gallons per minute could be procured from this well and

then for only short periods of time

20



In 1936 the water problem again became acute and new location was in
vestigated deep well casing was sunk near the east boundary of

the reservation at the Bisbee gate At depth of five hundred feet
water bearing sand was icountered which was able to supply good pot
able water in quantities beyond the capacity of any test pump that could
be inserted in the well and withoutany appreciable drawdown plunger
type pump was installed in this well in September 1938

This new well field was further developed in March 1940 by sinking
fourteen inch casing to depth of 718 feet At the same level an un
limited water supply was encountered and tests showed seven hundred

gallon per minute delivery with forty-three foot drawdown which mi
mediately came back to the original level upon the cessation of pumping

five hundred gallon per minute pump was placed in this well it del
ivered water to concrete surface ticlear_welle from which the water vas
boosted to the Post reservoir through new ten inch steel high pressure
main approximately twenty thousand feet in lengthto second new con
crete 250000 gallon reservoir constructed in connection with this dev
elopment The elevation of the well field is about 4630 feet above sea

level while the storage reservoir at the Post is at elevation 5270
The pumping head at the booster pumps is approximately 320 pounds per
square inch

In 1940 further development was carried on and December 10 1940 the
second fourteen inch well was tested This well wa.s dug to depth of
711 feet The normal water level stood at 467 feet below the surface of

the ground

The following test data indicate an unlimited water supply at the depth
shown

WELL NIThIBER TWO

Fort Huachuca Arizona

Test December 10 1940

Test No Delivery Draw Down

al1ons per Minute Feet

500 23

600 28

700 34

800 40

896 46

937 46

NOTE No draw down value created any change in the static

water level in Well No 500 feet distant.
Water level recovery to static level in nine minutes

after test completed
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The present fourteen inch wells can each deliver from nine hundred to

twelve hundred gallons per minute Five hundred and seven hundred gal
ion per minute deep well electric driven pumping units were installed

on each well respectively

GRQUW STORAGE

second concrete uTclear_well and booster pump house iNere constructed

in March 1941 to deliver water to the temporary cantonment area The

clear-wells each have fifty thousand gallon storage capacity and are

inter-connected with piping and control valves so that either deep well

pump can deliver to whichever reservoir is desired

CHLORIMATION

concrete chlorination house was installed in which was placed Wallace
Tiernan chlorination units arranged to protect both supplies from this

common citer Chlorine is fed directly into the suction header to the

booster pumps through definite hand control

chlorination unit was also installed at the reservoir site on the Post

to treat the gravity supply to the reservoir so that all water for
domestic consumption could be properly treated

BOOSTER PUMPS

The new booster pump house is similar in every detail to the one pre
viously constructed except for the addition of second booster pumping
unit This electrically driven horizontal pumping unit is suitable for

standby to either of the other booster pumps in that its characteristics

are seven hundred gallons per minute at 715 feet total dynamic head and

1080 gallons per minute at 270 feet total dynamic head

METERS

Suitable water meters were installed at the booster pumping station to

record the delivery of the booster pumps into either of the transmission

mains to the Post proper or to the Cantonment area

meter was also installed to measure the gravity water supply so that

complete records could be maintained at all times
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ELEVATED TANK

The first booster pump for well No is capable of discharging seven
hundred gallons per minute through twelve inch cast iron line
Class 150 approximately 9450 feet to the base of the elevated stor
age tank located at elevation 4800 vthich serves the temporary canton
ment area

This elevated tank is steel and has capacity of five hundred thousand

gallons with the water range between 4887 and 4862 The tank is fifty-
nine feet in diameter

The tank is painted in accordance with Army regulations 9515 Section
XI dated April 21 1930 covering MARKING OF OBSTRUCTIONS TO FLYING
and has the required marking lights for night illumination

CROSS C0N1ECTI0N

An eight inch cross connection through pressure reducing valve

suitably connected allows gravity water to be fed into the Cantonment
distribution system when such water is available or for emergency con
ditions

DISTRIBUTION SYSTEM CANTONMENT

In October 1940 plan was prepared by the Office of the Quartermaster
General Construction Division marked Preliminary setting forth the

diagranatic plan and profile of the water distribution system for new
cantonment area at Fort Huachuca This plat covered in general the
sane camp layout as was finally built.

The entire distribution system as layed out above called for twelve

inch Class cast iron mains This was brought to the attention of
the department before actual construction was started and suggestions
made that twelve inch loop with ten inch cross ties and eight inch
block mains would be adequate however telephonic instructions were re
ceived to make no mains less than twelve inch in order to insure adequate
fire flows Hence twelve inch mains were installed throughout the can
tonment area

Original instructions also stated that all distribution mains shall be
cast iron Just prior to calling for bids new addenda to the water
main specifications was received which directed that competitive prices
must be received on cast iron and transite pipe for both transmission
and distribution systeias This was confirmed by telephonic conversa
tion The basis of award was to be made on the following
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Price

Delivery

Salvage

Transite quoted giving the lowest price and inmiediate delivery with
salvage equal to cast iron and hence the order was placed for this
material for the water distribution system Cast iron pipe in the quan
tity desired could not be promised within three to five months delivery
which was beyond -the date of completion for the cantonment proper

Gate valves were installed at points indicated on the map of the distri
bution system See Dwg 6203-652 which allowed the segregation of the

system for testing maintenance and operation

Fire hydrants were installed as shown on the above map The hydrants
were located as to permit the servicing of any building in block
with two sources of fire protection when using two hundred fifty feet of
fire hose from two hydrants The hydrants have three foot bury end
are of the non-freezing pattern Each hydrant has two two-and-a-half
inch hose connections and steamer nozzle

On January 22 1941 instructions were received to reduce the size of
the mains to eight inch and six inch size and to cut out approximately
eleven hydraths however the materials were already on the ground as
outlined above and were installed as per the original plans

SERVICES

All services are of galvanized threaded pipe of sizes called for on the
drawings for various types of buildings
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STATISTICS

Additions to water system

Elevated Storage Reservoir

200 feet NW Intersection of Avenue North R.R Avenue
59 diameter by 25 water depth
Ciroular steel

500000 gallon capacity

Ground Storage Reservoir

Near Well West of Bisbee Gate
203 336 lQ0
Reixforced Concrete

50000 gallon capacity

Well Io

Size 14
Depth 701 feet

Static Water Level 463 feet

Capacity 900 with 46 feet drawdowu

No Turbine Pump

Wintroath Deep Well Turbine
22 stage

suction

12.discharge

Capacity 700 GPM at 520 feet

Direct cozinected to one 125 lIP G.E 60 cycle phase 2300
1150 RPM Type KP motor model 12F2488 complete with one
125 HP Square Motor Starter phase 60 cycle 2300

Type Spec Cat 8754
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No Booster Pump

United Iron Works MS-C

stage

suction

discharge

Capacity 700 GF at 270 feet

Direct connected by flexible coupling to one 75 UP Auto Start
60 cycle phase 2300 motor serial 834161 complete with
one 75 UP Square Motor Starter phase 5060 cycle 2300
Type KER1I Cat 8759

No Booster Pump

United Iron Works MS-C

stage

suction

4t discharge

Capacity 700 GPM at 715 feet guaranteed and/or 1070 GHA at 270
Connected by flexible coupling to one 200 HP Auto Start

60 cycle phase 2300 V3 motor serial 834160 complete with
one 200 UP Square Motor Starter phase 5060 cycle 2300
Type KER2X Cat 8759

One G.E Circuit Breaker and Trip Coil Type EC-2 Operating Levers
8l58o8oG3 and Switch Board with Push Button Control for two
Booster One Deep Well Turbine Pump

Meters Booster Pump House

Sparling 12 main line flanged tube meter 8469 with indica
ting recording end totallzing receiver metering flow from
Booster Pump No

Sparling 10 main line flanged tube meter 5496 with indica
ting recording and totalizing receiver metering flow from
Booster Pump No

Sparling main line flanged tube meter 8485 with totaliz
ing receiver metering flow to Post Area
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Water Treatment

Well Supply

Type MSVE Wallace Tiernan Manual Visible Vacuum
Chlorinators solution feed serail 51 and 52
Fairbanks platform scales 500 pound capacity

Spring Supply

Type MSVE Wallace Tiernan Manual Visible Vacuum
Chlorinator Solution Feed Serial K0l76

Type BR Weetco Pump connected by flexible coupling
to 3/4 HP Centurj- Motor single phase 220volt
60 cycle Serial T8

Transmission Lines

9450 feet or 1.79 miles 12 C.I mains
One 12 flanged 0.S valve

Distribution System including Hospital Area

Pipe
12 mains transite 22405 feet 4.243 miles

2368 .448

768 .145

12 mains cast iron 225 .043

Valves

41 12 Hub End A.W.W.A

71

41 Valve Manholes
78 Valve Boxes

Fire Hydrants
71 John Kupferle No 75 V.0 with one

4k- nozzle end two iozzles

tj
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port Huachuca Arizona

e-arent CnstructiOX Post and CantorIaeflt

CC234 Date May 1941

SubContract
Water Tank

A1lson Steel Manufacturing Co

log

ec ..



L1 hSTzWCI.i

Frt uschuca AriLona

errnanent Construction Sewage Plant

CC220 Date May 1941

.i11TI CC221

Pars-iaIl Flune Screen and Grit Chamber

Date May 1941

__

Tank

-3J
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CAN TO COSTI
Fort Huachuca Ar12oa

Pern.xient Construction Sewage Plant

Pwn.p House

Plan Nos 62O364l64

Dates May 1941

Fi1zn CC222 Date May 1941

rype

Fi1m CC223

Typg
Chemjej Eou



CANTorNT COTRUCTjO

Fort Huachuca Arizona

Perranent Construction Sewage Plant

Flrii CC-224
Date May 1941

--

Digester and Control HouseType
Plan Nos 6203_636638



cAtJru1

Fort ffuohuc

Perrianerit Contructjon Puipi P.nt

Film CC240
Dates May 1941

Booster Pump House Wefl

Plan No 6203_649



LKET coNsriucr1o

Fort ifuachuca Arizona

Fermsrient Construction Pumping Plant

-.i Cc241 Date May 1941

Type
Well souse Well

Plan No 6203646
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2rrcoNsThuClO

Fort Huachuca Arigona

Permanent Construction Pumping Plant

iilrn CC-242 Datez May 1941

ii

Chemical House Well

Plan iO 6203647

Date May 1941

IL

lit

Ii

Type

Film CC 243

Suip Reservoir 3QO$t4r P% 11
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WATER MAIN

SIThMARY

Iteni mount

Traasrnission 7105

Distribution Cantonntent 214289

Distribution Hospital Area 33945

TOTAL 255339
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Unit
Item Unit Quantity Cost Am.ount

Supply ath Transmis8ion

Cast Iron Pipe l2 lin.ft 950 3.30 3135
Valve l2 O.S FD 125 ea 226.34 226
Meter at P08t 430.00 430
Lead owt 6.50 17.90 116
0akim lb 13325 .24 3198

TOT.L 7105

8500 feet of l2 0.1 was put in by the CQM

233

WLTER SYSTEM



WATER SYSTEM

311

1111

1i
374

Distribution System

Unit

Item Unit Quaty Cost .Ainount

Canton3nent

Transite Pipe 12 lin.ft 19717 7.53 148469

Transite Pipe
11 1842 5.33 9818

Cast Iron Pipe 12 11 225 6.12 l37

Cast Iron Fittings
12x12 Cross ea
12 1/8 Bend 11

12 1/16 Bend

12 1/32 Bend

12 Plugs
12xlZ Tees

11

12 Tees
ft

12 Cross

12 1/4 Bend

Valves 12 Ue.3 AWWA l5O1WPt
Valves 811 aE ANWA 15OVWP
V.1ve Maithole

Valve Boxes Gel

23 94.31 2169

44.14 22
44.14 353

41.68

21 8.73 183

7632 229

72.18 72

63.26 63

46.66 47

33 226.34 7469

88.61 354

33 141.64 4674

10.39 42

63 34915 21996

53 50.73 2689

10 19.85 199

120 .24 29

26 17.90 465

Fire Hydrants

Fire Hydrant Protectors post

Fire Hydrant Proteotors post

Qakum

Lead

Cross Connection

ost and Cantonment

Distribution Services Cantonment

ii

lb

ea

ea

2523.50 2.324

SUBTOTAL 203484

205.32 205

86 88.39 7602

83.78 168

64 42.36 2711

19.82 119

TOTAL 214289

234



WATER SYSTEM

Unit
Item Unit Quantity Cost Amount

Distribition System Hospital

Transite Pipe 12 lin.ft 2688 7.53 20241Transite Pipe 526 5.33 2804Transite Pipe 768 3.91 3003C.I Fittings 12x12 Cross ea 94.31 94Valves 12 H..E AWW 150WWp 226.34 1811Valves H.g AWWL l50wp 88.61 177Valves H.E AVW l50wwp 34.27 34Valve Manhole
141.64 113Valve Boxes 0.1 10.39

Fire Hydrants
349.15 2793Lead owt 1.68 1790 30Oakum lb .24

SUBTOTAL 32153

Distribution Services Hospital

21 ea 128.02 640

88.39 796

83.78 25
42.36 853/4
19.82 20

TOTA.L 33945



WATER SYSTE

Unit

Item Unit Quantity Cost Amount

Elevated Steel Storage Tank

Capacity 500000 gallon8

Height to bottom 50

Tank erected including concrete

foundations and paiiiing lot 37647.00 37647

Connecting piping id .tttings ft 50 2.00 10O
Valves lZ ea 125.00 121

Concrete Valve Box lot 150.00 1O
Protective Lighting 175.00 175

TOTAL 38197
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