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INVESTIGATIONS AND RECOMMENDATIONS
'FOR UPGRADING THE WATER SYSTEM AT
" FORT HUACHUCA, ARIZONA

I. INTRODUCTION

1. .Authorizatioﬁ ‘

The 1nve t’g&ulOﬂ reoortad hereln was authorwzed

o throuch the Dlsc*ch Eangineexr SacLamento by ;he Dnoarument

of th° Armv, South Pac1flc DlVlSlon, Corps of Engln °rs,j

'Sacramnnto, Callfornla, througn ‘Job No. Fort Huacnuca —_;, 
‘-  72-08M-A, Dlrectlvc -8PD-3, dated 27 Jun° 1972, .

.. 2. Purpose -

Since its reestablishment on 1 February 1854, Fort
Huachuca has been serving in several capacities. It is now. .

under the control of the U.S. Army Strategic Communications

. Command. .

Tn contrast to its 73 yesar hls+ory previous to 1954,
developmént of permanent facilities and 1ncreasad personnel
has besen accomplishad in a r?Old bu; ordcr1y manner. -
Sources know;edgsab?a of tho Fort's future agree that 1tsv
expansion has probably reachOd its expected p=zak and. ‘that

stable ponulatlon condltlonq will prﬂvall. It is there-

- fore appropriate that the existing water supply and dis-

tribution system be re-evaluated and that recommendations
be made to modify the current situation to one that will
fullv satisfy the nends of the present which in turn will
satisfy thp futhr ' ’
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3. Background

' From its establishment in March 1877 to 1939 the water

supply came from springs in Huachuca and Garden Canyons,

" which are'located sevoral hundred feet above and southerly

- of tHe bulldlnd complex. A 200,000 gallon5grouhd'stdrage
nasonry bas1n, built in 1911 .and another 250,000 gallon
'concrete grOLnd reserv01r constructed in 1939, served as‘A ‘
the sprlngs, collecLlon pOLnL._ ThlS sysLem 1s known as the =
Old.PostTReservoi (See Sketch Ll)

In 1939 and 1940 WeTIS #l and J‘2 (See Tabulatlon Sheets
, 1 and 2) were drz’led at the Fort's 1a1n Gat Their. sunply
Was dellvered Vla a 10" tar lined and coated steel pips
ﬂ'nearlv 20 000 feex long to the 01d Post Reservoir via BoeSter_A.
Pumps Trl and #2B. This was a supply main with no connectionsg’e.
(See Sketch . J-2)._ A 500,000 gallon elevated steel tank was |

fﬁfk\',_.v installed in 1941 batwesan the wells and the 0ld Post Resarv01r"

e

near 4th Street ard Rallroad Avenue It received its supply
from the surge tank .at Well #ZFV;a a 12" steel*line connacted
‘to Booster Pumn 2~A. (See'Sketch,%3). ‘ '

_ In"ieas a activit in i942 due to World War II, required.
the COnSLIkpc1Oﬂ of Wells £3, 24, and 45 (See Tabulation Sheets
3~ 5) and three 50,000 gallon surge tanks from which Booster o
Pumps #3, 24, and #5. take suction. Also a three million B
gallonAconcrete ground storage resorVOir together with dis—

'trwbutlon and supply mains were conbtructeﬂ as well as ano;her-

ILIL

500 000 gallon elevated steel tank. . The second elevatea tank
was. dlsconnected 1n 1946 by the War Assets Administration

(See Sketch #£4). These 5 wells and the springs constituted

JLl

the water Supply facilities up to 1954. At that time the

springs were discontinued as a source

USF200002081
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By 1956 the Wherry, MCA, and Capshart Housing projects
were constructed for military personnel assigned to the
1

Electronics Proving Ground and thelr families. At this time

" the Wherry Booster Station, consisting Qf_three booster pumps

draw1ﬁg from the 3 million gallon reservoir, was corstructOd'

to pump. into a. direct pressure distribution system serVLng

'_the portlons of these progects whlch were located too high .

in elevatlon to recalvc adoquate elevation pressure from thﬂf

reservoir. -In 1958 a 1-1/2 million gallon prestressed con-

A fcreta tan& ‘with hldh water elevation 223 feet ‘above that 1n .

the 3 mllllon gallon res orvolr was COleated. - The Wherry

’”Boo;ter Statlon was then punplng both lnto th° dlstrlbutlon j;
- mains and 1nto the new reseYVOLr wnlch fTOats on tnc dlstrl—
 but1on svstem.. "(See Sketch £5). )

Well #6, {see Tabulation Sheet_#s) which was drilled -

in 1,34, ‘was. tested and put into service. At approximately =
- the sane lee,va fourth booster pump was installed at Wherry

Statlon,<

ivlﬁ 1962 three booster ﬁump5'were installed'below thé

Co1-1/2 million: galTon tank to take suctlon from that tank - to

supply the old PODE Re scrvo*k. The supply main Lrom Well.

- Pump uoobter rl and . 2B Uas tnen to dlSCﬂETUQ ovecnead into . . =

the 1- 1/9 mllllop gaTl eserv01* However, a junction box .
was lnstalWed s0 tnat uhl pply main could: serve’ elthar the

1- 1/2 m¢ll1on galWOn and/or the Old Post Resarvoirs.

In 1969, as a result of a 1966 btudy (WATER RQSOURCLS
OF FO T HUACHUCA MILITARY RESERVA”TOW SOUTHEASTERN ARTZONA:
GEOLOGICAL SURVEY WATER SUPPLY PAPER 1819 D), a 12" concrete
steel cylinder pipe was_lnstalled from Garden Canyon Springs
to the 1-1/2 million gallon pre sed tank and an 8" line
was cons str ucted between Huachuca Canyon Springs and 0ld Post

Reservoir: The 30 year old 10" line from Wells 1 and 2 was

—-3-~
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“approved by the medi

‘replaced by a 12" concrete stesl cylinder pipe that is con—

nected into the 12" Garden Canjon Line (see Sketch %#6). The
old 1-O” line is only usable from the booster station taklnq
suctlon from the 1-1/2 m_’lLOﬁ gallon uonk to the 0ld Po

Re erv01r.

As noted on page 18 of TEST WELL DRILLING AND STUDY OF -

JHYDRO”EOLOGIC CONDITIONS AT FORT HUACHUCA by the COIDS of

Engineers,’ Aprll 1972, a full production well, labeled. Test

»_Well No. 5 (see Tabulation Shest #7), has been tested at

1650 gpm w1th 39‘ of drawdown. ~This capped well is- located

"approxlmately 4 mlles north’ by. northeast of. the Fort's "

ntral qzsnrlbutlon center (s Sketch 16).

"As a supplement to the total water supply reguirements

of the Fort, a"project wvas completed in September 18972 to

. store 2.5 million gallons of secondary treated chlo*inated'

wastewater plant effIUentg "This source lS Lsed ln Du001y1ng

the separate piping systems for irrigation of tne 18 hole

'golf course and_Chaffee.pa:ade field. This. recent innovation

2

area;'tb at are now or nay later be

"is expected to ba suffic ient to suoplv all present irrigation
a

requirements for thos

11‘

1 éepare- ats for irri igation with

c
'treated wastewaterx l nt effluent exceptﬁnc such areas as

the’ DOat ceweeery whl ch is too remote to make cons+r tion
ica o

i
of plplng to it prac l
The above is a deneral Summarv of events and signifi-
cant developments of the water supply facilities at Fort
Huachuca. Plate #l 111uscrates tha present overall sunnlv

and distribution fac111t1es.
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II. PRESENT SITUATION

a. Domestic and Fire.

Tbe oopulaglon con51sts of two cla551;lcatlops.
.24 hour occupancy and 8 hour'occuoancy,‘ This rﬁport w111-
seoarata the pooulat1on 1ﬁto those occunylng‘ g_of 3 ‘.
primary . waLcr pressure zones (See Plate I at end oF'this'
ITASectlop) The h’gh&St zone,, Zone A,‘oxteﬂds from the Post
cemetery at elevatlop 5200 =fest to Von Herman. Clrcle at - o
-elevatlon 4920 fest. zone B ;sarrom Henry Circle aa__eleva—'.”-   -*.~
tion 5030 fee - to FaisQn-Circie at elevation 4810 feet.s As
"the 1owcst . Zone -C ex tonds frdﬁ'thewléwer edge-of'Zoné B to‘
'the_norbhern boundary of the Fort at elevation 4400 feet. .

ﬁ[@' '~ The present (1972) populations of these zones are as follows:

. . 24-hour .~ ~ 8~hour - Equivalent 24-. - -
'Zone ~Occupancy . ‘Occupancy sf;‘ hour occupancy . . .
A 1475 - . 1400 . 1940
B - 7100 - 2650 o 7980
¢ . .2620 . . 1325 - 3060

The presel t_eQlealent 24 hour ocvupancy Ponulatlon‘”

L|:\)L ;qu:?@-k-(:l\ ERered

is 12 980. Using a capaclty factor of -1. 23rﬂfne deSLgn

populatlon is 15 970~ labulate ponula~1on ‘reports for

L

hats

this peribd wvere supp llad by the Post Housing Office. As

g}

indicated in the sectlon “Paroosg-, tnls present equ1valen+‘,

_popula ion flgu*e is exnected to renaln reasonably cons;ant.‘

Ji.l
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Requlrad FLra Demand._u :
1/2 ‘X 338 000 + lOOO gpm x 4 hrs =

The following calculations and evaluations

otab

.
ie
-S. Army Corps of Enginsers Manual, Series

zon A

of demand of

water system are based on the criteria set forth in

™M 5~-813.

Eculvalent PoquaLlon B'S Capa01ty ractor : Désign Population'

1940 x 1. 23 = 23\85

‘Requlred Daily. Domestic: Demand : o

12385 x. 150 gpcpd = 358 000 gallons'

Slnce rlre Dcnand 1s oreauer Lhan Domastlc

it w111 bn’uscd in further analy81s.

ZONE B -

. 7980'xvl.23'; 9, 800 D331gr DODu7athﬁ

Required Dally DoneStlc Deﬂand~

419;000”ga11oné

Demand for Zone A

9 800 x 150 gpopu = l,-70 OOO ganon;_

.Redu*red Fire Demand :. B . . o
1/2 X l 470, OOO + lOOO.gpm'x 2 fires x 4 hrs =

.~ 1,215,000 gallons

ZONE C

3060 x 1.23 = 3760 De31gn Populaolon

chulrao Daily DomaSth Demapd _ :
© .3760 x 150 gpcpd = 564,000 gallons

" Reguired Fire Demand:

- 1/2 x 564,000 +”1000 gbm x 4 hrs =

daily domestic and fire derard is 419,000

. 564, OOO = 2,453, 000 -

522 OOO gallons .

;lhe to;al watexr reoulrad ‘in all 3 zones foxr reoulrﬂd

+ 1,470,000 +
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b. Irxrigation

Using irrigation maps furnished by Buildings &
g S - Y S

r
‘Grounds SQCLLO", it is estimated that there are 90 acres of
i

lawns, trees and shrubs in public areas not irrigated by resi-

dents. This does not include the golf course and Chaffee Field

which‘are irrigated with wastewater effluant.‘ A contracto: is '

nlrcd to operate the manuallv controlled 1rr1gatlon sybt@ms in .
the se publlc areas. .- Ilrlgatlon of similar plant llfe around
the. noualng px 03eccs is done by the re81aents of houpes."These[f

areas are. esc1maaed at i50 acres.' Mon*hly vatpr production:

.records indicat P‘thau actual usage 1ncreasesAdurlng the.lrrl—:h.“
'gatlon period by aooroxlnatelv 2.0 M.G.D. {See Chart 2 at the{‘n
lend-Of”thISISSCtlon)- These esnlnates of acreages were ‘derived e
ffromlgeneral sité-ﬁaps,fl T ' . o

It is ganera y accppbed nracblco *o'estimate'that

V9OOO gallons per acre per day are nocnssary to malnaaln Fool

lawn grow;h. Therefora 1rr1gatwon demand durlng the two p akf
months oOf May and uunc would be 240 acres x 9000 gpapd = .
2,160 OOO gallons pexr dav.- ‘This mstlmat is lalrly close to .
the obsarvnd lncreabas in the" recorqed water nrodhptlon for the
tWO mahlmpm}usageAwODLHs, Avevace 1rr1gaalon dﬁmand'ﬁstlmatﬂs
according to Zones, is as follows'

‘Zone A 40 acres‘xl9ooo-gpdpac' 360,000 gpd

Zone B.- 120 acres x 9000 gpdpac = 1,080,000 gpd
'~ Zona .C - 80 acres_x 9000 gpdpac = 720,000 gpd.

, ' Where is a scandlng Fort. order that there shall be no
irrigation on Wednesday. Thls ‘allows reservoirs to be partly
roplsnlshed prior to Thursﬂay The contractor that irrigates
public areas not adjaconp to rebwdenccs usually waters at night
when other irrigation is low. Seeds for grass and plants for |
landscaping are furnished by the Post, therefore some control
is exercised ovexr the planting of things that would use a large
amount of water. o : '
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Summary

Lota1

June 1° as. follow
ZONE A

360,000

419,000°

consumotlon Qurlng the poak period of May

gallons Fire Demand

gallons Irrigation

- 779,000

 .ZOVE B B

Tf1,47o 000
1,080,000

TotaIiDaily Usage

'

ga7lons Domestlc Dcmano SRR

... 2,550,000

"MZOVE c

564,000
720,000

gallons Irrlgatlon.'

Total Daily.Usage'

gallons Domestic Demand

gallons Irrigation

1,284,000

Total Daily Usage =

'This figurefrepresents'the.amount nec aSsary to sa+1s:y
‘the criteria set forth in the
'is also the actual maximum:usé.
nmaximum daily water produc
5.34 M.G.D.
" was used fOI‘gO7I course wateflpg, which will
 Jactﬁwat°r pladt effluent in the Ffuture, will
peak daily.production about the

Therefore, durlng the wonths of extensive irrigation,

occa51onallj approwch_

-(See Char+

Tctal_baily Usage

4;613,000:qallon550n_an>

‘irrigation day.

TH 5-813 series

.ItAshould be
tion figure was set
£2).

noted that
ub*facting the

nake’tha

saﬂe as

oxr eq1als the design. daily usage.
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automatic discha rge valves so tnab when the first wate

“feed the springs and during the

2. ‘Water Sources

a. Springs

Lac ca Canyon Sprinj are closer to the Post and

e
-L.

(Y

1ﬂgher tnan the Garden Canyon Springs but tney daveWOO less

‘flow.f A sarlous attempt by the U.S. GOOTOglcaT Survey +to
.ronltér total spring flow 1n each canyon from 1960 to 1963
A‘lndlcated that dLrlng the dr 1°st bcrlod in SlYty years,
"Huachuca Canyon Droducpd about a ﬂlnlmun of 20 gpm and Gardew ‘
,Canyo jﬁeldad a mlnlﬂum of 83 gpﬂ, Durvng that samﬁfthree_v_f'
year .p lod a COﬂblned maximum or ovyL-2300 gpm was Yacorded; t“

-fHOWDV rg in the two- a1d~a ~half year norlod since 1969 when

the new watﬁr line “and collecLlon facilities were dzvnlopcd

'Huacnuca and Gardcn Canyon Sorlngs have bcen metered. ,Lhe‘
:-greatesb dallyvproductlon was recorded as 1,190,000 .gallons -
.on Septembei 14; 1971, The minimum'was»9;OQOigallons"on
ﬂAuguSt_23;ti972. | o R ) '

-

The s 1ngs concrlbutc a noteworthy. amount of good

guality water to the Po;t water syst~m as well as prQJlJlng

replenishmont'wag r to. tha EWO ;anes at the golf course and

“the of- cars club. Ths plDQlln 5 are bv*ng provided with

ol-

Hy

lowing a-rainstorm is turbid, it will be discharged to the
ground surface thereby praventing contamination OF the Pos

water systen w1tn the muddy material. The magor flo# rates

from the SDfanS vary too much to be sa 1oaslv con51d°red as

a basic. waber source durlng the dry season whep maximum use’

occurs. . however, this watex suoplv providcs a valuable rast-

ing period for the wells during the spring when snow melts

ainy season.

.H
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b. gep Wells

g

he basic source of potable water for the Post

+

is From the undergroana aquﬁf located about 500 feet balow -

the_grouna surface. Pumps from 6 wells drilled into this

aquifer discharg° into adjacent surge tanks. Booster pumps,

~ taking suction from these tanks, deliver water on demand to |

the various- storage rascrv01Ls which float on’ thﬁ 3 Dressura'
zones in the distribution system. '

As outllncd in Part I, paragraph 3 of tnls repo

thc six well“ Ware put. Wnto p*oductlon-at various tlmﬂs as

']water demands 1ncreased during the last 30 ypars.-‘(Seejr

Tabulat;on_Sheets $#1-6) . Whlle‘all of them_were‘éonéidered. "

'good_prcduéefs initially, sigﬁiFicaht changes in thair'capa~f«t'”f

'-'city;havelbéen nbted. Listed below in TABLE I is a comparl—'ﬁ'

son of sach from tests pcrformed by Post pnrsonncl snow1pg
thasa cnangeb.

TABLE I

PRODUCTION PER FOOT . S s ' o o

. OF: DRAWDOWN S ”i R 1371 PRODUCTION PER

ON INDICATED DATES - - .. . FOOT OF DRAWDOWN
Well #£1° 16 gom/ft @ 550 gpm (1963) 15.4 gpm/ft @ 593 gpm'
Jjell # 21 gpm/ft @ 620 gpm (1963) - 17.1 gom/ft @ 615 gpm
Wwell #3 25 gpm/£t € 500 gpm (1963) - 17.7 gpm/ft @ 760 gopm
Well #4 32 gpm/ft @ 450 gpm (1963) = 40.7 gpm/ft @ 611 gpm-
Well £#5. 10 gpm/ft @ 650 gpm (1963) - 6.2 gpm/ft @*%575 gpm .
Well #6° 25 gpm/ft @ 708 gpm (1958) . 37.5 gpm/ft @ 601 gpm

* . This quantity is presently only 450 gpm

At the Drasnnt rater supply ca DaCltj from the W°115'
for a 16 hour day, as racomnondea by Army Training Manual TM
5-813—2, would b° about 3,500,000 gpd, However, Lheso wells

¥

have bean pumpad as much as is necessary to meet the daily

‘demand. - Wnlle the guality of the water has not changad notice-

ably in tho las; 30 years, the level of the waterx table has

~10-
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16, T "‘Wp 215 R20E of G & SRB & M.

year since 1958,
h

e nesarby city of

to 3' per
Similar drops have occured in wells in t

droppad at the rate of 2-1/2'

Sierra Vista.

The Army Corps of Engineers Study that was published

in‘Jaﬁuary 1972 l“VlLd d the drilling and deve loping of a well
fqr production- pu;posea..

Data on this Leot Wcll “5 1lsted in

thc s;udj ] summary, is as f0110ws-

ha WyLi 1s locabed 1n tna Nortneasn 1/4 of S°c+1on

_'Hall DeDFn V"', -
-Casing Diameter -

N

Test Rate;.

go7r T
16v

50

': Drawdown" »ﬁépécific Capacity
375 gpm 15 feet 25 gal/ft.

710 ‘gpm 26 feet 27.3 gal/ft,
1150 gpm - 40 feet 28.7 gal/ft.
1500 gpm 52 feet 28.9 gal/ft.
1650 gpm 59 feet 27.9 gal/ft.
.SiterSurface'elevaulon - 4426 '
‘Static Water ele

evation — 4144

~

‘This data-indicates that optimum usage of the well
0

sould be .at 1500 gpm oxr 1.44 mgd for a 16 hour pumping sche-

:

il is capped awaiting allocation of

B L
ule. At pressnt the

oncy and enginse

ring'plansvfor const ruction of pumping equip- .

ment and é trans mission main for conn

ing it to the exiSting

system. AOp”OXlﬂ“tely 15,000 Lyet.Of main will be re quﬁrﬁd..

c. hastewnter Effluent

Xlthougn it is not an all—nurposa source, stored
eLfluenc from the 2 wastewater DlaDts at which Scconaary treat-
ment and chlorination are prov1ded is being used to irrigate
the 18 hole golf course and. Chaffee Darade Grounds which col-
lect v“ly demand as much as a million’ gallons per day durlng

the early summor season.

-11-
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A 1l.8 mllllOp gallon concrete llned lagoon‘was co*mla ed

about, 1 Septemocr 1972, adjacent to Plant %2, to ‘supplemant

the existing 0.7 million gallon earthen lagoon at Plant #1.
A valved 4" potable water line is available to add to the

non-potable supply for irrigation purposaes if ever needed.

© The lowest recorded daily flow as averaged from the two suc-

cessivelyfldwaét flow days during the high watexr use months

of»A@ril May, June, Julv, anq August in 1972 was 1,213, 000
7igallons. ‘The two 1agoonb, with a capacity of 2.5 mllllon o
gallona w1ll orov1de storage for- two days of mlnlmum flow frow'»'
i»ths Two wastewatar plants.' hlS storagﬂ w111 accommodate a '

-dzmand of as much as 2 mllllon gallons on- any one day -and a -

- subsequﬁnt demand of l 213, OOO gallons on the follow1ng days

durlng the hlgh 1rrlgaulon parlod of the year.

uthe? rollef 01 the potablﬂiwa er shoruagm could bn

- rov1ded if somolof tn° other arcas now bein 1rrl ated with
P g

pOtaole,haLer could be 1rrlgated with wastewater. This change

-would depend_on'approval‘of the medical department and addi- .-
~tion of pumbing apd piping for handling the wastewater. The -

',areas around the residential areas and school playgrounds may -

not be aD rovea for ir?ica tion with uastewater lant =2fflue nt -
J

,hOﬂevak, even thouah tnﬂ IeS’d81u7al 1rrvcarors are Lhe.najow

‘users of potabla »atar for tDlS purpos

3

(U

12 phosphate content of the vaste ater was ”Larcl.aure'1 to .
aete*m né if it would be acceptable for replenishment of the

cvapoLablon from the lakes in lieu of using potable water.

‘The wastewater as tested. and analyzed with ou* qulomvht and

confirmed by the Post laborauorv technician contains abou t

3 ng/l”of phospha . This q: anhluy is qulto b°1ef1c1a1 for

plant llfe both on land and in- water. Howexa;, profuse plant

g;owtn in the lak@s is quWL objectionable. Therefore, the.

—~12-
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wastewater should be used and its use extended to the
irri

maximun. possible foxr igation of land plants and the low

x
phosphate spring or well water snou1d be usad for IDOlEPLSF—>
n

ing the water evaporating from tn° lakes.

In adﬂ’ulOn to the extensive construction’ and main-
+e'\anca costs, another factoxr wblch makes use of non—ootablo
waLer undesirable in 1ﬁhnb1tated areas is the dangﬂr of pos—
sible cross connectlong between the potable ‘and non—potabla

systems. by unkn OWlng palntenanca and consuruc Aon pe rsonnvl.

3. BooSter-PumDs‘
a. General

At pre t tﬁorm are 14 °x15tlng notabla-wabar'
booster. DLmUS wnlch are Ldéﬁtlfled as follows: )

: o . ] ‘Ra L..Ed

Facility . Location SR Capacity - THD
Booster #1  adjacent to Deep Well #1 & %2 450 gpm @ 700 feet
Booster $#2A . adjacent to Desep Well #1 & #2 700 gpm @ 270 feet
Boostax #2B. adjacent to Deep Well #1 & %2 700 gpm @ 715 feet
Booster # adjacent to Dzep Weall #3 . 900 gpm @ 320 feet
Booster $4 . .adjacent to Dsep Well #4 ° ~ 900 gpm @ 320 feet
Booster # aljacant to Desp Well #5 © 900 gpm @ 320 feet
Booster %6 . adjac to Deep Well #6 700 gpm @ 290 feest
Boostar #56A at wh r*j Booster Station . *560 gpm @. 252 feet
Booster #63 at Wherry Booster Station *590 gpm & 252 feet
Booster #6C at Wherry Boaster Station *520 gpm @ 252 feast

 Booster $6D at Wherry Booster Station *680 gpm @ 252 fest
Booster #7A at 1-1/2 M Resgrvo7;. 500 gpm € 240 feet
Booster #7B at 1-1/2 ¥ Reservoirxr Lo 500 gpm @ 240 feet
Boostar #7C at 1-1/2 M Reservoir "500 gpm @ feet

240

*Actual Field Test Observations '

In addition to these 14 potable water booster pumps,.

there are 4 boosters for the non-potable irrigation systems.

~13-"
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. personnel that these thres booste

"b. Wells #1 and $#2 Boosters (See Tabulation Sheet 23,

#1, %2 and #3, and Sketch 27 in APPENDIX) : Boosters

s
21, #2A, and #2B can take suction from either of two 50,000

'g:llon concrete surge.tanks located at Wells #1 and #2. Sketch

#7 dﬁpl”ts the piping connections. As shown, each well can

pump into clthar surge tank so that either ocne can be drained

- foxr- repﬂlr wor?

Boostars #l and 128 dlscharge into a 16" ‘steel main
hlch connects into the 12" steel cylinder concrete plne that

supplies the 1-1/2 million gallon reservoir. hc curvos for
- these boosté*‘pumns'( curves #1 and #3, <in the APPE VDIX) show

d931gn heads of 450 gpm at 700 feet TDH and 700 gpm at 715 feot

TDH. The elevatlon head is about 470 feet.. If there is 161

reet of fr1Ctlon ‘head or a total nead of 631 feet, thefdurVes'

‘indicate dellvery~capa01t1es,of 630 gpm and 910 gpm.respectively.

(The 161" is from using "C" value of 100 and calculating losses
in 17000‘ of 12" and 1600’ of 16" pipe). Maximum pumpage re-

‘gquirements are normally required when the Huachuca springs axe
producing very little.  Its flow from where

it enters thes trans-
mission main near Huachuca Springs Road was therefore disregarded.
The dalivery'from the booster pumps if operated at maximum rated
caDaCLty shoqu therefore ke 1540 gpm. .

Ah attempt was made to determine the actual unra-
stricted flows from these 30”year-o?d boosters, but it was
found that" they were valve throttled so that full. flow was not
being developed. The ampmeter on the booster pump motors regis-
tered excessive current usage when'tkese restricting gate valves
were momsntarily opened fully. It is reported by Post ooeratlng

te r'pu¢ps annot be operated

simultane ously without throwing the circuit breaker. Howaver,
Post personnel report that impellers have been examined within
the last five years and tﬂat they show no wear and should still -
deliver their design capa01ty. As a result of the throttling,
the combined flow of Booster #1 and #2B is less than the com-
bined production of Welis #1 and #2. 1040 gpm against 1208 gnm.
(See Table IA, page 15 and TABLE I page 10).

~14-
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BOOSTER &

BOOSTER

~ BOOSTER
- BOOSTER
'BOOSTER

' BOOSTER
' BOOSTER
' BOOSTER

'BOOSTER

BOOSTER

| TABLE IA .
WELL BOOSTER DELIVERY

Observations by: Nocho, Roahrig, Tencza
1- lO 73 on charts in control Uanol and

»ﬂr_1..

#ZB

#2R

$2R8 .

ml
{(Thr

meter a¢al on 2A

(anoLtled)  "_ ,32_5 Amp draw

- 300 gpm S (Motor is very nOlSy)

(Throttled) "“A ..47 Amp draw -

.830 cpm ' :(Motor rclatlvaly qulet)

%l & ZB (Throttled) _u48 Amp & 32.5 %mp'drawA '
| a;1040 gpm- |

;(Lhrottled pcr ax1Stlng operatlon to pull

.- 32.5 amps while only it and “3 were
o operatlng) o »

900. gpm

.. {(Throttled per existing operation

while only it and #2A were opcratvng)

|-

780 cpm {at. cenbral record

(Throttled pex ,x1St*ng operation

~.while all w2ll site boosters were
© 630 gom (at meter}

R
{u

ttled per existing operation

ot
“while all well site boosters ware
8

580 gpm (at central recoxrder)

" {Throttled per existing operation -
, whilo 2ll well site boosters were.

0 gon (at cent;al recorder)

(;hroptled per existing ooorat101
while all well site boosters were
440 gpm (at central recorder)

(Throttled per existing operation
while all well site boosters were

580 gpm (at central recorder)

-15-
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pump #2A is 295'. Therefore wher

Booster Pumg #ZA takes suction%from‘the same

surge tank header and ‘ischarges to the lower zome distri-

- bution system on wnich the 3 mlliion gallon'reserv01r and

the 0.5 million galion elevated tank float. Since the other
two boosters K#l,and #23) should be able to pump more‘than-'
l ”l and J-2 can dellver, and sinoe‘ these booster pumns

de lver water dlrect to the l l/? mllllon gallon rea rv0lr-°

i(wwtbout power belng lost rrom boostlﬁg agaln at the Wnerry -

BOODter Statlon, there should be no need for Booster Pumo

~2A Lo be acblvatea undnr norﬂal cond1b1ons.

Curve %2 indicates that the sth- ff head on

'tne other booster oumos

discharging,into the distribution system create a 45°

friction lOSS;'thlb pump- snould go epblrely s;atlc., If

the. booster pumos from Welle #3,'#4,~#5; and #6 (See Curve_

4 5 and aoulatlon Sheest ~‘9) ware operateo tOG° ther at

-

At

7

unthr oetled de51gn flow, tne fr*cblop loss at the discharge

point of Puml-#ZA into the system would be about 74 feet. -

{Sze Table II)Q"However, the actual delivery of #2A wiih |

the above-described,boosters operating at the same time in

-

S a throctled condition was 630 gpm (See TABLE IIB,'page.l9a).

This indicates that the pump curve information may be

2Xroneous.

-16—
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Pump %6

TABLE

II

FRICTION LOSSES IN WATER TRANSMISSION SYSTEM TO 3M-G-
RESERVOIR & 0.5M.G. ELEVATED TANK WHEN BOOSTER PUNMPS:

a 1113: -;5;

& 6 ARE DISCHARGING AT THEIR RATED CAPACITY.

ACAIVST STATIC DRDSSUR? AND AN ESTIMATED 74’ FRICTION
. LOSS '

" Northerly -

 Pump #4-— 15507 -

2800"' -

3100 ~-

22007 -
- 1200 -

550" -
750" -

2400

”Sbutherlvn,:

11}

4500 -

50! -

900" -

2200~

4300"
1150
1750"
1150% —
1050

P

[

1

1o
16 i

12 n
12 b}

12"
12"

1211

14"

12 1" . '

i

O

‘lzn g
2" -
l2n .

12 1

120
12v .

. b vllclr
(S o Skecch

LD e M

dL
T l

DEMEEDD MM

_.100

in APPENDIX). o

. 770 gpm

820 gpm
1530 gpm

1470 gnm‘

970 gpn_

1220 gpm
1220 gpm-

‘Total.

650 gpm
600 gPm

1370 gpm

1370 gpm

900 gpm

' 650 gpm

- 915 gpm
965 gpm
715 gpm

" Total

'Balanced'friction 1655 is about 74

from heads shown on pump’ curvas #4 and %5. 4
dlscnargcs from matcn_“g wnll pumos in TABLT I page lO follow.:

Well No.

#3
4
#5

6

T4

@ "2.6'/1000" =

@ 0.7'/1000' = 2.0

@ 9.17/1000' = 28.2!

@ -8.4'/1000" . = 18.5°
@ 6.3"/1000' =" 7.6"
‘@ 2.9'/1000' =..1.5"

@ 5.9'/1000° = 4,4" -
@ 2.8'/1000' = 6.7'
Friction Loss = 72.9'’
g 1, 9 /lGOO' = 0.1

e 0.4 /1000 = 0.4°

@ . 7.4'/1000" = 16.3"
@ 7.4'/1000" = 31,8

@ 3.4'/1000' = 3.9'
@ 1.9'/1000' = -3.3’

@ 3.5'/1000' = 4.0°

@ .3.8'/1000' = 4.0

@ 2.3'/1000' = 10.4°
Friction

.
o}
u

R0

i

74,2

CIn TABLL II abova tno booster pUmD rated’ clspharqes are takan

COﬁoarlsoqs with

. ' Booster Pumps Well Pumps
. Static  Friction  Total Discharge Discharge
"Head  Head Head GPM GPM
. 2697 747 © 343° 770 - 760
269" 747 343" 770 611 . :
- 2787 747 352° 710 575%%(450)
. 2417 747 S 315 . 650 601

'A*Estlmauod prﬂsont qua1t1ty

*p "C" value of 100 was used for these calculations bacause

pes some of which are
such as these and it was not LPOun what the friction
coafL1c1enL should be.

that is standard practice for older pip

ferrous

-17 /-"".
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When al1 booster purnu in the wall site areas ars

perating at their rated capnbluv agalnsb both the static and

o)
74° friction head, they will pump approximately (from pump

Boostexr #3 = 725 gpm
“Booster $4 = 755 gpm E
'Booster £5 = 705 gpm
Boostexr #6 = 680 gpm

- Booster

e

-
]
[eo]

(goés static 45' fr. loss)

2865 gpm:": . ?”:Q‘

N~

MAXIMUA RATED BOOSLER PUMP CAPACILY 1WCLUDLVC BOOSTER.PUMDS

#1 AND “23 1s.-2865 + 1540 = 4405 gpm.

However;‘the £3, 4, 5, and 6‘booste:s are throttled by

- adjusting thé outflow gate valves of each. Operating personnel

explained that this practiceAlimits the booster -capacities to

match the well pump capacities when the friction loss is low

vwitﬁzonlv one booster pumo*onrati ng. As a result, the fric--

+1on loss corrx asoondlna +£0 thlb redhcad flow is less than 45’

‘s0: that Booauer Pump 2-A is able'uo contrlbute flow +o the

system., This c01a1t’on was observed in tha ield., {See Tables

1A, II-3, and II- B ‘and SkeL h #14),

Since Booster Pump #2A cannot theoretically be used

_dur11 nax1mum water reguirements, it should normall bé
Yy

valved off from ‘the system and used only by manual operation

wnhen water use resquirements are low and operablon parsonnel

‘may want to rest other pumps for servicing or for keeping

.

#2A in operating condition for service during times of low

water use.

-18—
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pump #ZA,; :130@’
1150 - 12"~

l')'u i

TABLE II-2A

FRICTION LOSSES IN WATER TRANSMISSION SYSTEM TO 3M.G.
RESERVOIR & 0.5i.G.ELEVATED TANK WHEN BOOSTER PUMPS
#2A & $#3 ARE OPERATING AT OBSERVED DISCHARGES WITH
T - - USUAL THROTTLED CONDITION '

oo EUCT =120
- (See Sketch #13A in APPENDIX)

“Northerly .:'

CPump #3 - 1700 - 127

5200°
. 31007
2200
1200"

' 12"

750°. = 12"
.2400" - 14"

12"

1750"
1150°
1050°

!

12"
12 1

|

4500 — 12"

-le" -

12': .
12".
550" - 12"

® e e ® ®®

® ® DD @ di)_ @

880
. 880

730
600
750
750

900

800 -

600
450
610

610
460

- 780

. 830

1.9'/1000"

gpm = . 3,2°

gpm - @ 0.6'/1000% = 3.1% -

gom @ 2.3'/1000" =. 7.1%
2.1'/1000" =- . 4.6'

W«

g

_ =
ra'm'marB @ ® ® e -

'1.7'/1000" = - 2.,0°
gpm 1.1'/1000" =. " 0.6
gom 1.7'/1000" = - 1.3"
gpm ' O.B‘/lOOOf = 1.9°

. 23.8°7

gom @ 2.4'/1000" = - 3.1

gpm @ 2.0°/1000° = 8.6'
gom 1.17/1000" =  1.3'

- 0.7'/1000" =" 1.2°
1.2'/1000" = 1.4’
1.27/1000" = 1.3°
0.7'/1000" = _3.2'

Q
o]
=]
® R ® D ®

0 20.17

Balanced friction ‘loss is about 22°.

A UCY value of 120 was usad for these calculations bscause

it was observed from pump curves under actual operating
-conditions that the pressure against the pumps from fric-
tion losses did not indicate
actually being developed.

~19—.

that a higher friction was
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TABLE II-B

FRICTION LOSSES IN WATER TRANSMISSION SYSTEM TO 3 M.G.
RESERVOIR & 0.5M.G, ELEVATED TANK WHEN BOOSTER PUMPS .
#ZA, #3, ¥4, %5, AND 6 ARE OPERATING AT ODS*RVED

" DISCHARGE S WITH USUAL THROTTLED COMDITION

s neh = 120 |
(See Sketch #13B in APPENDIX)

~L1Northérlyl

- Pump $6 - - 50' - 12" @ '~ 580 gom @ 1.1'/1000 = 0.1' -
S .7 ..:1500' - 16" @ 480 gpm @ 0.2'/1000 = . Q.1'
. 2800' = 16" @ 930 gpm @ 0.6'/1000 = . 1.7'
3100 - 12" @ 1370 gpm @- 5.2'/1000 = 16.1' -
L0-22007 - 12" @ 1300 gpm @ 4.9'/1000 = ""10.8'
©°.1200' '~ 12" @ 1230 gpm @ 4.3'/1000 = ' 5.2°
© 550" - 12" @ 1080 gpm @ 3.5'/1000 = - 1.9' . -
. 7500 - 12" @ 1350 9pm @ © 5.1' /1000 =  3.87°
.-.2400" - 14" @ 1350 gpm @ 2.4"'/1000 = . 5.8'
SRR ' - .45.5" -
Southerly - R
. Pump £6 - 50' - 12" @ 580 gpm @ 1.1'/1000 = 0.1'
: : 900’ ~ 16" @ 100 gpm @ '0.1'/1000 = 0.1'
12200" - 16" @ 680 gpm @ 0.4'/1000 = -0.9' -
4300' - 12" @ 1310 gpm @  4.9'/1000 = 21.0%
1150 = 12" @ 900 gpm.@ - 2.4'/1000 = 2.8’
1750 - 12" @ 650 gpm @ 1.47/1000 = 2,57
11507 ~ 12" @ 1060 gpm @ 3.3'/1000 = 3.8
-1050' - 12%.@ 1110 gpm @  3.6'/10600 = . 3.8°
- 4500' - 12" @ 240 gpm @ 2.1'/1000 = g9.5°
' 44.5"

Balanced friction Loss = 457,

l At flow from 2. pump; (TABLE Ii—A).friction loss was 22'
'or a dlfreranca-or 23'. Thse flow drop frOmZBooster 43 was
200 gpm less than wnvuvoﬁly'puﬁps:#2A'and #3 were opeiating..
The Booster 43 curve indicated that balanced friction loss
»should.have-been 30'. This ‘would indicate that the "C" factor

should have been lower but this on0~curvo is not entirely

~  conclusive evidence for a dacisive ussumpblon.

* A "C" value of 120 was used for these calculations because it
was observed from pump curves that the pressure against the
pumps from friction losses did not indicate that a hlgner
frlctlon was actuﬂlly being dovoloped.

_20*.
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c. Boosters at Wells #3, #4, #5 and 25 {See Tabulation

‘Sheet %9, Curves #4 and #5, and Sketches #8 and #9 in APPENDIX) .

‘Booster pumps at 2ach of these wall sites have as

" much or more capacity for discharge against the maximum head

developed in the transmission mains than the well pumps can
furnish to the respective 50,000 gallon tanks from which the

boosters take suction. Thelr total capacities are shown in

'TABLE II, page 17, as 2865 gpm against maximum operating

pressures. .

PR

' However, due to thﬂ'throﬁtlihg'édﬁditith'mantioned,m‘
above,- the COﬂblﬁod flow .as noted in TABLE IA, page 15 is SRR
only'20:0 gpm AC”OlenG to TABLE I, page 10, and Tabulatlon'-

- Sheets 3-6, total Well Production from Wells #3, 4, 5, and 6

-7

should exceed 2420 gnm,' This 1nd1cates that the total_booster

'ioutflow wab be ing - ygLottled~ekcessively in the data noted in
~_LABLE Ia, page 15. . o | .

d. . Wherry Boosters

Boo;tcr Pumps 6A, 5B, 6C, and 6D (See Sketch #11 -
and Taouiatlon Shest %#10) each qave a maximum positive suction.
head of 37° from: the 3 million gallon reservoir. A maximum

static head of 260 feet is reached at the pump levels when

the 1-1/2 million gallon reservoir is full, Actual operating

conditions are noted in TABLE IV, Page 22.

—-21-
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TABLE IV

FRIC”TON 7,0SS EXAMINATION
| . . . FROM
. I . WHERRY BOOSTER STATION

'\Observaﬁiqns’6n_ll/2a/72::
by: - Nocho -~ Roahrig - Tencza

‘~Pﬁmpsj‘f-:i" - Dlscharge- o AAPumps‘lﬂ a_  ’ Discharée‘
~ _On. S S - On . GPM

36A?-"s PR 560 2862 . T . ‘5go

68 . .7 .89 - - 6A-6B. - - 1120
ec .o 420 . 6A-6B-6C Y1520

6D . o 680 6A-6B-6C~6D - . 1960

—— ocer— "

TOTALS 2350 . - % 1960

: e * Tnls total Conflrwnd by obse”vaulon aca¢n'
v/”\ R on 11/27/72

‘Qbseivatiohé Qn ll/27/72n

Pumps © . .~ - - - Pump Discharge 10" Station Hydrant, 900’
On - - Time rassure - QOutlet S. on Rucker

None 10:25. AaM. . | o ,'  107 péi:
$6A - 10:32 AM - 109 psi
461, 6B x{lo:ss_AM 112
s6a, 6B - |

o]
0]
[y

7109 psi . 113 psi .
(111 psi . 115 psi .

g
ur-
l,.l-

| 5 6C © 10:30 AM 114 psi - 112 psi 112 psi
= 6C & 6D  10:44 AM - 116 psi . 115 psi 110 to
, . » T C - - 115 psi

USF200002103
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Elevation differential from the hydrant on Ruckcr

to approximately 5' below. the tank overflow = 5105 - 4860 =
245' = 106 psi. The above reall ngs on the jauge= whlcn ware -
Furnishéﬂ~b"'*h° Post Fire Department. and read as ‘accuratslv as

praccmﬂable, 1nd1cateb about 8 psi maximum frchwon Woss in uhe

piping system durwng “a\1mum pump dlsr*narga at 10:30 A M.

A'to_ll.OO‘A._.'on a- Monaay mornlng which is consldcred to

e an average water use period. {Two of the four pumps

f”wera onerat1ng 3ust pr1or to sLaYtlng the tpsLs )

e,

The four Wher*y boosbers whlcn bavc a total capa-
Cluy of 1960 gpm are not capab e of malntalnlng tne water leval
at the top_o;»tn. 1- 1/2 mllllon gallon cherv01r durlng max1mum

demand. vInstallatlon,o:_a new booster or~repa1+'of booster

#1 would relieve the four Wherry boosters pumping require-

ment by the difference between the lZOOrgpm 7ell. p*oduct1on
and the 830 gpm capacity of boos ter #3 when p punping alone

or 370 gpm. - These calculated differences in flows are based

~on, 24 hour operation.

Maximum Water quu%rements in Zones "A" ané "B }
are'a rox1ma;mly 72% of the total requlremynu,. The calcu— '
lated total is 4. 93 mga but actual use fxom TABLE V, page 34
is 5.25_mgd. The uoage in the two zonns is therefore actu- -
ally measured asA3.78 mgd oxr 2620 gpm. If 1200 gpm of this
requirement is'Satisfied by boosters #1 and #2B after booster
#1 15 repiaced;_the Wherry boosters would need a capacity
of 1420 gpm if all boosters are operated 24 hours per day.
Hovcvor, if one of the #1 or #ZB:béosters is not operated so

that 600 gpm is delivered direct to the 1-1/2 M reservoir,

-3
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- to be low enougn SO that not more than two pumps ever ooara'o

he Wherry boosters would need to pump 1420 + 600 = 2020 gpm

2.
[
for 24 hours. If operated 16 hours per day as recommended

by the manual, Wherry area boosters would need a combined

tlng_complned‘capac;:y.

capacity OL 3030 gp m.vnwch is 1070 gpm in excess of the
S

When addltlonal bOOSL rs are 1nstalled in the
thrry area thay should however, be located to take succwon

From the ‘18 inch main and dlscharg° to the 14 inch main on

jCLalg Sbroet becausn the pvolnq 1n the present boosterzbulld¥5

ing is alreadv loaded to capac - The new boos;ers snould

be o: 51ﬂllar size to ths x1sc1ng ones. Tnere should be

two nsw boo;ters added with each havxdg a capac1ty of about_-:

535 gom agalnSt tqe statlc head plus about 30' of Trlctlon
head. '

e..4oid Pdst,BooStars (See Tébulatién Sheet No. l@ ana:.
Sketéh-#llAiﬁ ’PPWNDTX) {No curves are available): ;Booster .
pumps-n7A, 7B, and 7C are mani ifolded in a weatherproof build-.
ing anout 100' to the nor th of the-l—i/Z million gallon
re

SQrVOLr._ Insballcd in l9o2 .the boosters have a positive

suction head.of from 20 feet to 37 feet. Each is rated for

H
®

13

500 gpm at 240' TDH. The usage in Zone "A" to which these

de

pumps dischargﬂ‘As reported by Post water system parsonnel
at the same time. The maxlmuﬁ ‘daily demand for water in
Zone “A" e?ved bv tbeso boosters from calculations shown
undeyxr "II. PR&SLNT SITUATION, l.c" page 5, is 818,250 gallons
per day. This can‘be‘satisfied by two of the existing pumps

“operating about 14 hours per day.

A summary of the relationships between the: boo:ters,
their supply mains, and their terminal storage facilities

are. depicted in Sketch #13.

~24-

USF200002105




ld [LLAL

|

O

12" cast-qun“llne at'C rtexr Dt?QSt apd +o

4. VWater Distribution System

a. General

Although thers is a relatively large percentage of
steel pipe in the distribution system, maﬁntenance personne

reodrt that_there are no unusual problems due to leaks or

(

_corr03lon. While Plate #l depicts the water. transm1351on

"lines and the main fe eder linss, the efFeutlvenas= or tho'
‘system is discussed below for each prps=ure zone.

' b. pTransmission Lines . L

‘The transmlsolon line from Woll #1 and #2 booster
statlon to tha 1—1/2 million. gal'lon reservoir is 12" él‘».CYiihder-ﬁ.con-

crete OlDe excapt for 1600 of 16" s:eel_plpe‘at the lower

© end. Tnls vaeW n1p° was 1n8ta110d in 1969 and so is assumed

to be. in: good COanLlOQ, The llne from Garden Canyon SoLlngs,"

a 12“ steel cvllnder concrete traﬁsmi551on line, is also
assumed to be in good conaztio“i since normal estimated life
of this type pips is 50 years.

‘The pipe:lines from Wells #3, #4, #5, and #6 are-

‘cast iron of adeguate size out to the 16" cast iron collector

. main located in Brainard Road. This 16" line is connected to a

5!)

12" cast iron line
at Well #3 outlet .on B*alnard A 127 cast iron main runs

from the intersection of Brainard Road and Carter Street to
'Lhe populated area. IL'SeTVOS thé smaller lines along tne

. way to Cushlng Street where it connects to a 14" A-C trans-

mission line which is connected to the bottom of the.three

million'gallon reservoir which floats on the line.

A lZ"_stmel main runs from this Well #3 outlet on
Brainaxrd soutnﬁrTy thence westerly to a 0.5 million gallon
elevated tank floating on the system and thence northexly to
form a loop with the above described Carter Street 12" main.

—25—
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5. Water Pressure Zona Analysis

a. .Zone "AY {(01d Post Arsa)

Water ié‘supolind in limited guantities to Zone A

‘From Huachuca Canvon Sprlngs ‘via an 8" A—C line 1nstalled

from a syatem of fthcr beds in the Canvon to tha older

portlon of the Old Post Resorv01r. The major supply is

'npumocd via a. 30 year 0ld 10" steel pipe to both portlons

of tha Old PObt Reserv01r bv Boosters “7A, “7B, and v?c

'whlcn Laﬁe suctlop from the 1- 1/2 m*lllon gallon rasarv01r.

All dlS ribution mains ar° 8" and 6" size of elther‘cast

‘ern or asoastos csmnnt matpr. S

Thera are 4 pressure reducwng valves in tho system

-~ to preveng excm351ve pressures in the lower areas of tne"

Sy5tem} This system dlstrlbuces approx1mately 17% of the

total daily potable water demand of the Fort. It is esti~- =

" mated that'about ‘2% of the wauer ‘used during peaﬁ demand

—~

parlods in summer is uscd for lrrlgatlon‘of_the landscaping

1around the r851d9pcos, in the cemetary, and on the parade

field along Grierson Avenue.

The vabar syszem maintenancs p5rsonnel'ropbrt‘
that tno boosteL chnt for the 014 Post RPSQIVOLIS is qultn"
adaqua e but thau durlng the dry and hot seabon, the 1-1/2
million gallon reservoir lS almOSt empited several times
each summer. This lovervng of water leveal, hOW°V°f is
from use in thé lower pre;sure zones rather than excessivc

use -in Zone "A".
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_use in the areas.

Nalnt-"ance personnel report +hat Lh@re are

complaints of low pressure at residences near the 1-1/2

Millioﬁ gallon resa vo*r when its water level is lower than

*J

ormal {apout 10’ from top). Examinations of relative ele-

%ions in‘the area indicate that grcund elevations of some

(‘

sidences around Mills Circle are as close as 50 feet below
the low water 1evels in the tank. Since the housés are built
above,grouhd level;_ orme Of tthL upper SLOrlED could have.
only 30 fcot‘br 13 osi of pressure. This pressure in 1nade;V

quate: for automatlc ‘washing machines, flushometer valve

t01lets,'etc. ‘These residences should therefore be served

from the higher pressure zone. When these residences are

servsd'from Zone "A", at least one fire hydrant should bs
_ . Y

Pept on the low xr D:essure zone for emergency use from the

lowar sysnem.

by
].-.l

The Apache ats .area and both Motor Pool areas

{see Sketch 15) arse atieleVations at least 90 feet below the
. lowerx wateﬁ'level in the 1-1/2 million gallon reservoir (39 psif

- and so these areas could be adequately served from the 1-1/2

million gallon reservoir-instead of the 0ld Post reservoirs.

"It is desirable to make thess changes in prassure zones to

save boosting the water when it is not necessary. Also, the

larger storage facility will provide morxe water for emergency

“The above dlscussod Dressurc‘zone cnanges ca1 be

made bv 1nsLalllng a total of about 2000 feet of 6" plne at

- six locatlops and 100 feet of 8" pipe at one location. The

'1ocat1ons are shown on Sketch Number 15.

-27—

USF200002108



1d L

i

N

" Thé principal supply is from Wells & , %4, #5, and

 charging thru 16" and 12" looped.mains.‘ These main

b. - Zone "B"

Zone B, comprising that area from elevation 5020
to elevation 4810 is served from the 1-1/2 million gallon

reservoir floating on the distribution systpm.. This zone

"obtalns ltS suaoly from Garden Canyon Sprlngs, Booster
‘Pumps #1 and #2B v1a a 16" and 12" steel cyllndar concrete
'-pipef and from tne Whﬂrry Booste* Station which draws from
 tﬁe‘3 mllllon gallon reservoir and dlscnarges lnto the

) distrlbut;pn syscem;_'ihe 14" A-C main into which the L
{b@oster pumps-discﬁarge and the oLher_oranch llnes ;n_£he”V

‘system are adequate for serving the zone and are mostly

A-C pipe reported to be in good condition. .There are 8

_pressure reducing valves in the system for preventing .

.excessive pressures in the lower areas.

-This dlSurlbutlon system satlsfles about 55° of
the topal Qallv asmand. "It is estimated that approx1matelyy 
40% of Zons "B" total demand during dry summertime is being

‘-

sed for irrigation .of landscaping.

c; Zone (M

" Zone C extends. from the lower ﬁpd"of Zone B tO

tne Northern and “astornﬂlimits of the Fort's bounaarj.

25 dis—

(2

are :
connectad to the SO0,000 gallon elevated steel tank and the

3 nillion gallb%‘reservoir which float on the system and

thareby malnualn the required pressura-in the distr4bdti0n
sys;em,' An a¢t1;ude valve on the elevated tank pravents

its overflow since it fills up bafore the 3 mllllon gallon
reservoir because oOf friction loss in the longer lines to

the 3 million gallon reservoir.
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prov1de a- :aducc1on ln power usage dLa to less-boosting and

Generally speaking, Zone C distribution system

erves saveral warehouses, ifamily housing, a laundry,

w

rt
o}

'

he golf course, and two wastewater troabuvnt pla nts.
1

(@)
Hh

the remaining portion of daily demand to be accounted
for, about 49% would be for domestic needs, and 51% for
irr gatlon.

- d. Discussion of anothar Pressure Zone '

A fourth pressure zone could be established to

(=

" les varlatlon ln pressures within- tne zones. 'This,extra

zone vould require its own storage facility. In fac;, .

' good. practlce 1s to have pressure zones with not over 100

feet o:-p*vssure-head variation in each zone. This crlterlaf'

would reguire 5 zones in the ore:entlv populatcd areas on

‘the Fort. There are now 5 pseudo-pressure zones bnlng

operated by neans .Of _pressure reduclng valves located 1h
two of them.to maintéin practical pressures in the lower
arsas of tho -zones where pressures would o;herw150»bé'
excessive. The present method o¢ control hgs ad van:ages
and disadvantéges;‘somé of which are as follow

rs

\l)~_Advantéges

(ay_ One s;o*ajb facxllty prov1des a ’eserve,”

- for emergency that is larger than would be ava*lable at any -

particular point if the same sg.oraga quantity was Spllt into

additional reservoirs at different elevaplo 15,

(b) One stdrage facilitybis less coéﬁly per -

gallon to construct and maintain than two facilities.

(c) A lesser number of booster pumps ars

neec ed to provide adequate standby capacityv for breakdowns.

-29~
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(d) Less transmission piping is required . .

between the booster pumps and the storage facility. As an

example, a storage facility might be desirable at elevation

4960 tO»serve a zone from elevations 4760 to 4860. This

would require the stora e'reservoir, at least 8000 feet of
g . g :

12" DlDelln° and. appurtenances, as well as several other.

plplng, ‘pumphouse, and controls.

{2y Dlsadvantages ' ff _‘:~ ;f S

,plpe cnanges and transmission main replacemeﬁt alonc Smlth

‘Avenue'and reVLSlon of and ‘addition of booster pumos

'(a)* Apovox1matoly 159 of the pozable water"b'

1; tne*e were 5. Eully 1ndep°nd nt zones.

fused is llf ed aoout '100 feet h higher than would be necessary

(b)' There are occasional problems encountered

settings.

Ferred method of upgrading the storage and booste

in maintaining the pressure reducing valves at the’desired_ef

- In view of the above discussion, it is concluded
that retention of, and additions to, the existing storage.
facilities at une present working .elevation are the pre-

er pumping

facilities for al1 of thes populated area. MHowever, in order

to satisfy pressure requirements in the ‘area imme

below the l—1/2 million gallon'reservoir; this area should

be placed in the’ hlgne* Zone MA". OFfS tting this woqu

be an area in Apache- Flats that could be removad

"A" ‘and placed 1p Zone "B".

_  Storage additions are discussed under
"WA ER 'STORAGE REQUIREMENTS" of this report.

_..30_..

from Zone

the heading
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6. . Water Storage
a. Zone "A"

' This zone serves the upper area of the Fort which

has about 17% of thb total potable water. damand,' Storage

consists of tne';olTOWan faCll‘t ies:

(1) 900‘000 gallon éround masonry reéerVOirj
- op nlovatlon = 5271.5" ‘
1 5256.4

I

Bo ~tom ulevaglon

T(2) 230 OOO gal’on grou&d concrete reservoir
| . Top Elevation . = '5264.5 o

. Bottom Elevatlon"= 5255.0

As shown in Sketch $#16 these reservoirs are inter-—
connected in such a Wav'tha* water can be transferred from
#1 to #2, but not from 2 to the southerly compartment of

“l. Thesa Ia0111t1°s are ﬁnoun as the 0l1d Post ReserVOLr,

" they serve Zono A, It can be ssen in 8! etca-nl4~tnat, at

DYeSQHt the south 100, 000 galTOns comoa?cn nt in $#1 1s usnd'

for flru reservs only. Huachuca Springs water flows into.

the south compartment con *inuously, 'In addition, an open

port in theuwall‘SEDaratln the two compartments allows:

overflow of water“from tqe sou;h comnartmcnu into thc north

one. This entire reservoir is 7' higher than #2. Hovcvar,'

the bottom of the ﬂorth-compartrent of #1 and ‘the %2 Treser—
voir are 1nrerconnacL@d so tnat the water surfaces are'level;-
This results in the‘upper part of the north compartment of
¥1, with storage volume OFf about"70,000 gallcons, being non-— -
usable. The only practical way that this storage volume
could be utlllZQQ in conjunction with reservoir #2 would b=
to construct the ald°S A hlghor on #2 roscrv01r. Anothsxr

nethod would be to put an altitude valve on #2 Yeservoir and
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gfexoch any expansion of. Dulldlnd oY pe sonneL in this zons

“valve off and ﬁse,the full capacity of %1 reservoir as the
primary storage. Howaver, ﬁhis_would cause water in the
.#2 rese?voir to~stagnate.. AlthoughvtheseAtwo facilities
ars 62 and 3” vears old, they appear to bc‘in good enough .
conaltlon to smrve for several more years. However, it is
not thought to ba feasible to construct additional struc- -

tural material on top of #2 to revise the water level in it. o

-Watex stovage requlrﬂments £or thls zone foc
“dome Sth purooses 15 "358,000 gaTlons par da]. Wator storag° 

requlremen;s-Lor flrevphrpo es fo* thls zon= 1n accodrapce

ff-»,'with' Ti '5-813-4 (EM 1110-345-223) are 358,000 Gallons x 508

BN 1000 gpm X 4: nou;s x 60 mlnuccs = 419'000 gallohs éS'shbwn 

ln'fII. PRESEVT SITUATLON l.c.". Total- watar usage 1jclud?y>f
‘ing lcrlgatlon is 779, OOO gal1ons per aay.< This is Lbe

Vpo1cﬂst area of thc post and Post' administrators do not
g,

Ao

These reservoirs have been o operated for several years with

a 100, 000 gallon comn:rtnent valved off for emargency. fire

-‘USe.7'Tﬂ1S thon always allows for utlllz1ng 250,000 gallons +_"

30,000 gallons (or a tOtal of 280,000 gallons) for ‘normal

‘1sLorage and chﬁ a&dlLlO al 160,000 ganon; for . eﬂnrgencv usa'

by manual opyra rion OL a gate valve.

_ Since{th 780 000 gallous of sr_oragD is ﬁot adequate
for that recommended by T¥M-5-813-4 criteria and since the resexr-—
voirs are quite old, the facility should have aqdlulqnal,new '

storage to conform with the 419,000 gallon estimated requirement.

b. Zones "B
. ‘Storage for this zone consists of a 1-1/2 nmillion
gallon preerﬁssog concrete ground reservoir..
4,Top Elevatlon SllO
5080

il

Bottom Elevation

—-32-
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'Com eted in May 195J, this tank is in good condi-
~tion ns dlpg only norma; maintenanc It floats on the
' Zone B distribution Sys+e“ which sexrves the centralvpopu—
lated area of the Post which has about 55% of the total

potable water dem aﬁd This reservoir also acts as the suction

,sourca for bOOSuer oumps #7A, #7B, and #7C to the Old_Post

res ervoz.rs .

ha 5corag= raquvament for this a;ea in accordance"

’ wwth TM-5-813-4 (EM.1110-345- -223) is 1,470, 000 gallons i 50% -
OOO gpm . X 2 flras b 4 ‘hours x 60 minutes = 1,215,000 gallons;_
as sHown in "II. PRLSEVT SITUhTIOJ l.c" The Eotal7calcdlated_

water use 1nclud1ng lrrlgaclon is 2,550,000 gallons per day. .

;fmnesa water usage figures do not include the 779,000 gallons

lifted 1nto-Zone:“A" add so the total storage requireme nt--

must be based on the 3,323,000 gallons daily and the maximumf
hourly usage. Onjseveral occasions during the summer . irriga- -

‘tion season 1,000,000. gallons have been drawn from the reser~

voir in a 2. hour perlo with all booster pumps operating as

discussed under II, 3. D., page 14. The storage at this loca-

tion needs to be incre aaed to accommodaté the domostlc and

irrigatiOD roqLiremancs of Zone "B" of 2,550,000 gallons and’

" the 779,000 gallona pumped to Zone “A" from Zone "BY. . In view

of —bc aCtual arience discussad above, evaen when some admin-

istrative restric thnS have been imposed on irrigation,'it is

quite eséentia_:that an additional storage facility be’ orovlqed'

4.

If the added storage has 1,500,000 gallons' apacity, -it would

obviate requirements for additional storage in Zone ”X"

c. ~Zons "C¥

Located in this Zone is a 3 million gallon concrete

ground storage reserxvolr that floats on the Zone "C" distribu-.

tion system which serves about 28% of the potable water demands.

Top Elevation 4387
Bottom Elevation = 4870

-33~ .
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overflow, -

Although this unit is 30 years old, it has been
well maintained. It has been re-roofed fairly rocanlV e

that no major mainte nance is rﬁcu1r°d at pre ent.

‘ A 500 000 gallon elevated steel tank also floata
on Zonef“c”.ana.op rates at tha same alcvaulon as thQAB

million gallon resarv01r.

4887
4870

Top Elevatiohl'
Bottom Elevation

il

This tank £ills up cGoner than the 3 mwlllon gallon‘

greservowr which is fed thru longer transm1551on lines. ~ An

altitude valve has therefore been installed on it to prevent“l

ThlS tanx and reservoir not onl 1y furnish storagc'
for VOnQ ”C" but are the s;orago and suutvon sourc for the
Wherry booster. suallon whlcn furnishes water- to Zonas "B"

and "A". " The aallv water requlroments for this Zone "C", as

“doscrlboq in TI._,, plgc 8, are 1,284,000 gallons. Thz stor-
rags requlrements ln accordan e wlth T 5—813—4_(EM llO~343f_

223) are 6@;009 gpan :O%_T lOOQ gpm. x. 4 hours x 60 minutes = .
522,000 gallbns. ’ ' '

On one recorded occasicn during tﬁe summexr 1'rz:iga.'——

tion seasonl(June'197l‘~ .See.Table V on pages 35 and,36) the

- water storage during a 5 day period was depleted to-as low as

1,5650;00690 gallohs:before opefatihg'booster pumps COﬁldlreplace
the deflcit, The fastest recorded‘deplétion,during‘a’Z hour
period has bee en 400,000 gallons.. Since the lowest stofage
volume of record {1,650, OOO gallons) still exceeded the

1, 08 500 galloq storage reculreﬁonu, the storage is consid-

- -34-
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TABLE NO. V

 RESERVOIR WATER DEPTHS & DAILY
T

STORAGE SHORTAGES DURING A CR TICALVPBRIODVF

JUNE 1971

RVOIR DEPTHS WHEN FULL
- 01d Post If:. 9.0 feét
S 1-1/2 Million’ . 29.0 feet

3 Million and -

- 1/2 Million Tank 16.0. feet -

_.ﬂ'Followihg depths are at 12:01 A.M. of date shown.

Wéterfprbduction is to midnight of date shown.

'All pumping facilities were operating at maximum

B e B 1 = 3N

o1d -

existing operating production capacity at all

o : . . e . ‘
: Daté‘. Post . 'Shortage, 1;1/2 M :Shortaqe g.g ; ﬂiShortage‘
10th  8.5' 10,000  27.5' 75,000 12.5' 250,000
‘1len  9.0° . 0 . 11.0' 900,000  12.5° 250,000 -
12¢h 9.0' -~ 0 11.0' . 900,000 11.0° 350,000
© 13th . 8,7° 5,000 . 18.0° 500,000 © 13.5' 175,000 -
1l4th 8.2 20,000  10.0' 950,000 14.5' 105,000 .
15th. 6.0' . 90,000  10.0' 950,000  13.0' 210,000 .
16th  7.0' 60,000 . 2.0° 1,300,000 13.5° 175,000
17¢h - 7.5' - 45,000 - 26.0' 150,000 10.5' 385,000
leth 8.5’ 10,000  7.0' 1,100,000  12.5' 250,000
19th  8.5' 10,000 6.0' 1,150,000 10.5' 385,000
20th  8.7' NA  NA NA NA ‘NA
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Continuation - TABLE NO. V.

SUMMARY OF MAXIMUM WATER USE

Junéulgjl,

e Total‘Reservoif

. Total Water .
Production_T

TOTAL DAILY

- POTABLE WATERUSE
:(Sum of Production &
. 'Reservoir Desplet

Thursday lO__M

JFrlday s ll-

" saturday 127

‘,Sunday 4'l3j;Af
SREER

.Tueéday 'ls

Wednesday 16
Thursday’l7: '
Friday . 18

*Saturdayvl9f -

20

_Shortage

1,075,000

580 000

1,150,000

A335'000 .
fl 230 000 |

680,000

.51}250;ooo'f

l 335 000 -
(Trrvgatlo

'-;,360,000~,

1,545,000

— T

E2 S 2§

:_,286 000
4,850,000
4,946,600 "~
'-4,185,000 3
A4,628;7OO ;iw
é,élé;oool;,

5,070,900
olllay)

4,464,700
5,037,800

5,014,500

CHARTS NOT OPERATING

-36—

ion)

5,101,000 -

" 4,950,800

4,376,600

4,580,000 -

© 4,803,700

5,204,000

4,115,900 -

5,244,700

5,222,800
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4. Discussion of Storage Facilities

It was evident on the recording charts that the
watexr level in the l—l/Z,million gallon reservoir wvas

regularlyﬁlowéred 10 feat to 13 ?eat in a 1- 1/2 hour perlodp

,béginning at 6:00 P.A. durﬂqg ths crltlcal perlo 'iThlS

iéfﬁhe time,'from 6 00. P M. to 7: 30 P M., wnen‘reSLdents

i

S in-all zones.are allowed to turn on their lawn sorlpklars

Thisvrate-of withd val of 650 000 gal’ons in l 1/2 hours'

-i$‘4400 gom grnatnr tnan Qll foar'Wherrj boosbers and

"7 Booster WZB can supply,”"

The prob _f_drastiCZWithdrawal‘infthe 1-1/2 millien
gallon tank durlnj Lho §~7:30 PM domestic'ir iga io

“be resolved in two ways.“-An'additional l.S.million gallon

storage fa '“Wity can be connected to the present tank, or

the l:rlgatwon schadula could be modified so that only a

small part of the total domes*ic irrigating is dons at any

‘ohe time. The additional 1.5 million gall ns of storage

~would allow for pr senu “hourly lrrlJatLon schodules to b

Lollo ed and StllT navp l 5 mllllon qallo 15 of storage For'

-emergenoies,

~37—
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7. Miscellany

A SO0,000 gallon elevated stéel tank, stripped of
vital appurtenaﬁcés in 1946, has been kept painted but is
nof coﬁsidered aVailabie'for use and no plans are khown
for.putting it back into service.

Several 10 000 gallon tanks are: uspd by spa01a112ed:
-.1naustr1es such as: cold storag° and the laundry.- Their
purpobe 1s‘str1ctly for special local requirements and S
“are not cdﬁsiderédras a part of the system s;orage.l'There' -
'are also 51x 50, OOO gallon surge tanks used at- the six ‘
wells. ﬂowever, only-scorage units described for zone
- storage, with a total canac1ty of 5,000,000 gallons,'w1ll

-be cons1aered as Fo:t duacnuca s ootable water storagv.

'Génerally syeakiﬁg, valving'aﬁd metering of the lines
and'oumps is. adequate.. Swing check valves continue to be_-
used to protect the boostér pumps. These create serious
“water haxnvr and -should at leabt be spring loadad Cnecks.
‘”hare are at least two 1nsuancos whers gate valves .are -use d 
‘ to shut off an abanaonea line that was part of the exlstlng
| system or connects to a lower prossuro zone. It would be
better to cut the abanﬂonca 11nes and block the ends rather -
tﬁan depend on valves that may leak past the seat or that
may'have gates rusted out. Only those valves entirely
necessary for nrdﬁrgency cohnection between pressurs zones
. should be left in. pTacv. | ' |

There has. baen a conglcnraole amount of effort exoended
“and facilities coasg:uctpd to dcvelon and ULlllze the Jater
from springs in Garden and Huachuca Canyons. These water
sources have not contributed materially to the peak demands

because these demands occur when spring flows are very low.
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LA

[N

",.MA

Tha spring flows, howeva, are effactive in relieving the

Lad

pumping of water lrom the agquifers supplying the wells when

" there are large flows from the springs durlna ralny periods.

The EOtal water production of the springs could be

 1ncLeased by developﬂont of a program allowvng more rain
and Snow water LO reach tha.sprlng—charglng areas.f f cials‘

.. of the PObt Forestry Debartment and the Engln er's Ozrlce

suggésted'several» ncthods for a5315t1ng in tnls endcavor.

AFon01ng could ba "01st?ucted so that debrls and pollutlon

rOm people u51ng~recreatlon‘areas would not-get onto the

'sprldg~craLg1ng areas. There could also be salectlve snot

cloarlnc of. phrea;ophvtms and strip cuttlﬁg OL tlmbﬁr 50 .
that‘snow lodged in.ﬁree croWns would be minimized énd,éé
there wbﬁld be more-épen:areés fbrvruﬁdff'to occur. Also,
clean;up-of déadfai1 wouid,provide more,Water abso£§tioh

n the spring collection arsa.

“SomeAadditional collection of water from the springs

<

'coqu auo ba made. -At Saw Mill Spring, located above the

Ua.m

]Boy Scout camp in Huacndéa> anyon} a maximum of possibly

-200 OOO gallons per day durlng daluge rain porlods could

be collected. qowever, construction of a dammlng‘and
filtering system and about 3 miles of 6" water line would

be required. It is not considered to be practical to

USF200002120



_develoé'fhis spring for the limited guantity of waterxr that

éould be‘collecteda Another spring is evidént along'the
j-'._ S roédway'up;éafdén Canyon° _Thls is adjacodt to tne trans—
miééibn,iiné.fromfthe upper collection pdint and so could
Be‘develbped to.collect DOSSibly 200,000 Qéllons per dav
_ durlng delugn rain perlods. Althougn the cost of dovelon~"ﬁ
ing tﬂlS area WOULd proaablv be con51derably less than“
.tdevel ipg thv Saw M11l SDrlng, aga*n i£ is‘not con51dared
préctlcal as a‘squ:ce’db ing Daak demnand p rlodsAand SO -
-;if develdpéa_woﬁid bé: nly for puruoses oL sav1ng tha‘
'minihg_of wéﬁer;fr§mvtne aqulfers at the well 31te, §.
thile.ﬁéieréfare.ihstalléa ét each boosﬁei pumping
‘\/* v,~ unit, not all of thelr rﬁcordersvare ooera;vve..'itiwoﬁld'
b= usorul to reoalr a1l met ers and make reguVar 24 Jhour
‘readlngs of each, It appears that some servicing neads
to be éone on the_éutomatic cbntrol ?anelialso;’vPbst_ 
opérations personnél ieportéd that the méter inétélled on
the.v tewéter'éffluens line. laadlng to Lhe Golf Couraﬂ.

1rrlgatlon svstem was not opcratlpg propnrly. This shouid

by
H
)]
U
ﬁJ

od and da1ly :aadlng of it ahould be relnbtated.

[ L

I

1
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IIT. CONCLUSIONS AND RECOMMENDATIONS

‘1. Conclusions

"a. Pressure Zone Changes.

Betto* utilization of aﬁailablﬂ ‘pressure may be

accompllshc bv changvﬂg the dwstrlbhtlon system sarv1ng

_DOuﬁ uppar and lover -motor pool and Apache FPlats areas from

Zone A to zone B. A prossure reducing valve currenuly nre~

vents damage'to b ”thtlngs.ln this area due to excessive

pressuréQ :This valve’ should be deactivated or.rmmoved
>Tsiﬁilarlyg'a'certa1n portlon of WllWS Circle re51donts would
~benefit. by uhandlng this water system from Zone B to Zons A.
}P?essures as low as 13 psi are exnerlenced tnroughout the

" summer months 1n thls area..

" b. "Production;

The peak daily watet vad from the SO'OOOtdallbh
SLppr resarv01ra at”th walls was 5,340,000 callons on June
306, 1972. nﬂ max1ﬁum capacity of the six wells is 5. 24 mgd
on a 24 hour basis and ev1d°ntly an additiocnal 100, 000 gallons

was pumpad from btoragn in the 50 000 gallon rese rvoxrs,. The

max;mLm well cap¢01uy on a 16 hour pumping ‘basis is 3.49 mgd.
The minimum Waétévater‘treatmént plant effluent is 1,250,000
gallons paf éay, Abbut 1.0 mgd of this water is beingaused _
for 1““1gac10n-on the golL course and Cnaxfeo Fi 1d. The ma x1~
mum water used on any one day was 5.25 on Thursday, Junv 17, B
187% (oee TABLE V, page 34). It is esclmat that prlov to -
September 1972 .25 mgd was being used during summer days for -

supplementing the treated wastewater lagoon supply for golf

'course'irrigation, This will no longer bevn=Cessary and so the .

24 hour pumping of all wells could supply the daily water re-
quirements, The deficit on the basis of 16 hour pumping of
wells is 5.0 mgd - 3.49 mgd = 1.51 mgd. Additional sources of

water LnﬁreforD pe0d to be introduced as aoon as practicable.

-41-
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¢. Wells #£1 and %2

It can be noted from Tabulation Sheets 1 and 2
that the bowl settings. on Wells #1 and #2 have reached their-

limits. Both will require bowl lowering in the near Ffuture

‘It would be desirable to install new pumps and motors for

these wells that would have sufficient head cnaracterlstlcs

to discharge dlIQCulV into the transmission main. This would

‘ellmvnaba the low eLF1c1ency of OOﬁratlon now prevalllng with

the double pumnlng Dystpm,

jali wall 45 ,”fj'. - »'fff | ':’5, '»'

-

A progecr for 1ncrca51ng the SD°leWC capac1ty OF

Well J‘5 would be worthwhﬂle., Sﬂnce its canac1ty has been

good in the past, but is now about 608 of orlglnal capac;tv,

it would.be’myoacted that a well arlllor could ecoroﬂvcallv

acidize,and'surge.and'redevelop.lt to its original capacity.

‘e.  Test Well #5

Test Well #5, located in the east Range, has been

_proven to be a high produétidn well. This well could be

qulopad and conpacbed to the watpr system as an additional
source of suooly. ‘The well has been tested to 1650 gom and
has maximum spec;xlc capac1ty or yield atvLSOO apm and so
this should be a. practical pumping rate fo#‘it, In order
to maximize efficiency of pumping facilities and controlling

Oparation the deep well pump should discharge directly into

the Lransmlss-on maln° The pump should be capable of dis-

charglng agalnst bth elevation head and friction of 60’

. An 18" transmission main should bs constructed from
the well to the 18" main now bnrv11g Libby Field. If this

main is constructed of asbestos-cement, or cement lined pipe

with smooth bore, a "C" factor for friction of 120 can be used.

.”42~
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‘Under these conditions an 18" pipe from the well to the =
'3 million gallon reservoir (22,000') would develop a fric-

tion loss of 0.86 x 22.0 = 19'. If additional flow of 1280

m is introduced later making a total of 2780 gpm, friction
gp : uced J 95 OF

loss would be 2.7 x 22. O =.60', If the main was =nlarqea
to 24" the frlctlon lOaS would be 2.7 x 7.0 + 0.65 x 15.0 = -

 28f © Since 1t is estlmated that the larger pipe- would cost

’A50° moro than the 18", the 18" plpe should be used.; Conslder—:

aulon was glvan to looping the new main with the existing 12"

.maln_on.CarLer Spreet.z However the frlcnlon loss in. the.'-

existing. looped system from the presentlyAconngcued wells was -

not thought. to be‘excassive'under'orcscnt punoihg conditions. .

'ThereLore, expcndlLure of funds for the ane ovar to ‘the new
‘main is not thougnt to be justlflabl '

s f. WellfPﬁmp'Metersu

Lhﬁ arrangement of existing supply linss and booster

et

»

umps at the well sites is adequate. However, thare are no
P - . ES

meters on well pump discharge piping to determine flows.

f. Zone ."B" Storage
g ]

It has been found Lhat the storag ca3a01ty of tha

Dreatrabsed l 5 r117lon aallon ro“orv01r is not sufficient to-

or emergency fire proLactloﬁ during maximum - -

H’l

orOVLJc Sto;ago

Tl

hourly use. . In fact, frequen'T/ during peak demand perlous

A'l 000,000 qallons agovc pumplrg rep1acement capacities ware

- used durlng ‘a2 hour perlod. ALLhOLgh two additional boos;er'

pUmoS are-rocomﬂﬂﬁdod they'WLll only prov1dv 65,000 gallons
per hour. As alscusscd *n "6 Water Storage, b. Zone B" a
new 1.5 nllllon gallon reservoir should be constructed at

the same site and at the same high water and working level

elc ration as the 1.5 million gallon reservoir.

-43-

USF200002124



- - :h, Spring Production

‘Although additional water sources can be developed

Fh
K

om springs, theixr: p?o Juction is practically‘nil'duriﬁq
peak demand pefloao and so it is not considered practical to.
develop more springs except for the purpose of lessening .
'overdrav from the aaulrers at the well sites.

0

i... Old Pogt Rﬂservo1r

) Thc 01d Post Reservoir has abou; 70,000 ga71on= OLA
stoiage capac1ty that is not being uaed and anothcr 100,000
f:géiions that is vaTved off for eme rconcy use onlv.i ths:
lO0,000 jallons is avallaola only by ooenlng a gate vaLve‘
manﬁaliﬁ. Howavar, the s1tuatlon has operated satlsfactorllv
since. 1939.’ Since no cnancos in water use 1n the zone are”'
antic;pated;.no changesvfn ethpment_or operaglops will be

~ recommended in this report.

A Boostér Pdmgs‘#l, #2A, and $2B

Tnorp dre no pressure conm_ro1 valves on the dis-
harg= sxde of Booster Pumna #1 and #2B. However, there is.
no unusua7 waue; hammer in the piping when pumps are turned
‘Aon and o:f. Tne amp meters. indicate that the motors are
overloaded when flow isg not'thrut_loa.' Pump curves indicate
that there shbuld_be no overload. Also,vthe'motor oﬁ pump #l‘"v'
is very noisy indicéting some malrunction.- Post operating. | |
personnel say that they cannot turn on Booster #1, #2A and
z

2B w1thout ;rlpplnc the circuit breakers.  This situation.

L

should be.lnveStlgaLed, and aporopriate modifications. or re-

pairs implemented.. Sincé the well pumps reguire modifying

and lowering and since booster pumping and electrical switch

Jisel]

gear ars quite old and not operating efficiently, it would be -
desirable to eliminate the booster system and install new

well pumps that discharge directly into the transmission main.
A A b . s
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k. ‘Operational Controls

On one occasion it was observed that the surge

tank drain at Well Ll was open and contlpuousTy dralnlng

water from it without the operator being aware of it. A

Ahappcnlng.ﬂ

i,: Abandonad Llnes

‘tell-tale deVWCQ in the operating room could prevent this

It vas obscrved that the gate valva on tho old

';potable wa er 1nlet to the wastnwator lagoon was _aaklnq.-

” It would be. adv1sable for thvs llne, the old llne to thﬁ”'

1-1/2 mllllon gallon reserv01r, and any other lanS that

M. Booster Replacement

'havc boen abandoncd to ba cut OfL and pTuggad.

Under °Xlst1ng oDarablng condltloﬁs Boost r Pump

-

of its design capac1+v of 450 gpm against 710°% TDH. Tis
g

replaced instead of rcoawrad.

n.  Wastewater Reuss

The 4‘vﬂated wastewater frOﬂ tha

-

‘used successfully for irrig gating the golf

Field at a maximum rate of about 1.0 mgd.

age daily flow of any 2. day pariod from the two

Dlants is about 1.25 m11llon gallons.. There is

21 is delivering only about 300 gpm against 500' TDH instead

‘motor is very noisy and sounab like it may be' defective,

;Sinca~this~pﬁmp and motor are 34 years old Lhej shou7d be

two plants has bzen

course and Chaffese

The

ninimum aver—
treatment

therefore

250,000 gallons paxr day of treated wastewater available for

irrigating areas now being irrigated with potable water.

These additional areas would have to be approved by the

Medical Department. Some Of these areas might be those
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around Greeley Hall and Barnes Field as well as other less
definable areas;s Priocr to Sonsem er 1972, an estimated

25 ‘ s per day’maxlwum of potable wutﬂr was be ing
1.

on.  This pobabls watc
or irrigation. . Although the" Post ceﬂetery'
a

I-l

longer be nesded
la

is ona of the ted areas, its location is too far

“From ths avallaole wastewater source to ba considered. for usse

of wastew atmr. IE the Msdscal Denartnant should pernlt use

‘of wastewater olant ‘effluent for irrigation of the hospltals“-

‘gLound there is a DOaSlDllltj that the " abandoned 10" wauer

transm;SSWOn maln could b= uscd as a portlon of*tbe transmls—.

"s1on system for the e:flucpt *f a surge tank is used. for:

settllng partlc*es-that may span off from its 1nterlor. " The

'8 ng/l of phdspha?es in the wastewater make it unsultable for

use 1n the lakes becausc it creates proLuse plant grow+h The

plant growth is desirable on land and so the wast ewatgr shoulid

- be used to the utmost for lanﬂ 1rr1gat101.

o. Wherry Booster Additions.

The Wherr 'Booster Statidan has not been able to kee
ry 1o

‘up w1t1 the psaﬁ demands in Zone BT, hey also creaue ObJeC*h

.

"tlonaDLD water,hﬁmms*‘wh n startlnc and stopping and o) should

have bDfTHQ loaded chevk,valves on the ir discharge 1lnes. The
EXlSE1nd plolng system 'in the booster station and building"arﬂ
not.adaptable to expansion. It 1s therefore 1scessary to con-

struct another booster station: This prchrabTy should take

suction from the 18" pipe and the 12" pipe nosr discharging

overhead into the 3 million gallon reservoir and should also

be tapped underground and connected to the suction header.

p. Automatic Controls

The pump ‘control svstem is not yet being utlllzed
continuously and so there is some question as to whether the

pumping facilities are being opsrated at maximum E:LlClenCYA
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ALt houcn, according to the curve data sheets, the .

Ny ‘motors were quite adequately sized to operate the hooster

A vpulps under all head COﬁd7thHa;_SOT° of the pumps are o”lng
throt tlmd to preveut what is thoucht to bs an overload on
the motors at lower h_ad conditions. The 12" discharge valve
fQ: booster pump‘#QB wéé.fqund to be about  85% closed' Other

. booster pumps at the well site s are also being throl_tlc

| ;7 o with-gaté.valvés to prevent,enhaustlng_the storage in suc-

i | ftioﬂ‘feéervoirs faster thah'the wéll.pumgs can flll_them.‘

_A“ﬁore c':Eficicnt mbthcd oF-contrOTIinc the dischargo ﬁould
J;j;- . be- to 1nsta17 a -control valve in conjhnctlon WLtH an orifice
o "platn for sen51ng head dlf;erentlalb to control the flow to

a constant quanglcy unaar varylng head condltlons.

;q{'VS£orad°'Levcl Adjustﬁpnts_

~ The wall Dump sLo*acro tank water lcveTS and the
‘boo LPI DUMP. shut—ofL at. low eservowr levels are controllea
f{(“§  V  by MerCOld sw1tch°s with smnSLng line connethd to the
do0 T booste* pUrp. succ10n lines rathor than to tha res rvoirs.
"This makes theﬂ dlff1cult to- anusL proo@rly and so the
~operat1ng dlffe?englal is Oﬂly about 4 feet in tne 10 LOOt

sy

2ep rescrv01rs rat nnr than a QES“XaDle 7 fcet.

r. Irriqation Schedulihq

As a Lewnorarv means of one;atlng the present watexr
systeﬂ untll const*uctlon of reconmanded facilities can be
»completad, lrngaLqu ﬁlght bo staggared by admlnlstratlve

" dirgction so as not LO concen;rute it du?lp any short r—\rJ_od
. P

L

of tima_add“to have onp051tz 51das of strests orx altevnato

-blocxs of houses to lrrlga+e on oqu a 2 day alternating-

basis. Commercial irrigation might 51T11ar7v be alternated.
' g g

Jall
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tions Of this ronort‘havc dnsc ibed

The previous sec
t status of Fort huacnu”a 5 water supn?y s;stem,

his section lists recommendations for the major factors
involved in adding to and changing fhe existing system and
ts ov eration to- prov1de adeuuate water service to the Post
~faCllltl°S. Some Other minor factors that could prooab

‘be accompllshcd by Post Dﬂrsonnel werea dlscusscd under

'“" Conclu51ons"_above, ‘and are not repeated bvlow. Eithe
»Ulapnﬂng for or actually proce551ng the FoTlow1ng recommenda-
tions should be started as soon as pracc1cab1e (Location of .
'qracomm°ndaglons a tﬁru k are shown o©on PL ATE NO. 2) . '

Sa. Pressure Zone Cnanqes

The ooundary batw_en zZones A" and "BY should be

-

changaa by conncc+1ng water mains and by blocklng tha ends of

i o o;hevs at Sev n lOCﬁthDb as shown on SkQECH No. 15.

Q{ij S b.. Well #5 Pumping Equipment & Transmission Main

The existing test well #5 located in Section 16
shou&d b° ethnoad w1th wsll pumping equinﬁent caoable‘of
dalvvarlng abou* 1500 gpm of water direc_1v into the trans
mLSalon'ma;n thru a aequaue-wa 2y pr essure control. equwn ent
1

against a head of 520 feet at the in

et to the main. The
pumping_equipment should be contrxolled fr the central
control paﬁal'ahd havn its sLartvng and stopping sequenced
with pumps‘at;the other wells. The panel_snould have motor-

running lights,'on—off~aLtonatic wltcn, and an indicator-

ke

,totaliﬂ r- corder showing meter performance.

18" transmission main should then be constructed

|

= ‘ from the well pump to tie into the 18" main at Libby Field.
| (See Sketch 16). | |

—-48-
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c. . Additional Booster Pumpé

A new bocsL@r station consisting of two punmps

Q

VltH capﬂc1uv OL 535 gpm each and necessary housing should
b° COPSLIUCued to supplement the Wherry booste; s*atlon.

Tna pumps should ta:e suctlon from the 18" main near .

AA‘datflcld and Burns Strnets and dlscharg= into +the 14" main
cat a dlscnarge pressure nt tno entranca into tbe 14" main-

of 230 feet or 100 psi.

_ ‘ THQ pumns should be contYolled from Lha'central
control statlon and have startlng and stOD01ng SQquenccd and

*alternated with pumps #6A, 6B, 6C, and 6D. .The 12" main ; ‘
e that'diSCharges'overhoad into the 3 million gallon reservoir -

should also bﬁ taopgd Lndergroupd aﬁd connactea to the -

booster Statlon subtlon header with a 12" pipe.

d.['Booster-Pump Replacenment .

Bdosté? ump 21 and motor should be reolaccd

‘Howaver, as described in "1. Conclusmons, paragraohs c. and

j."above, tne.nresonL douDWe pumping station should be elimi~ "

nated and rep* aced 3 th woll pumps dlscharglﬁg dlIQCtlv into

" the transmission main

e, AddW tional Storaqe

A l 5 mllllon galTOn scorago rosarv01r should bm

-conStruCted at tna same site and top water level woLxlng

elevatlon as the eXlStlng l~l/9 million gallon reservoir in
Zone "B". It snould ba 1nterconn@cted with the ax1st1ﬂg

resexrvoir, suoolv plolng.

~49~
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The motors on all pumps should bs checked out
and should be replaced if overloaded by the pumps 2t maxi-
mum load conditions. The electrical power equipment at
the 51zefbf Wells #1 and #2 should be reconditioned or
réolacad'so that all PUmpS in the area can b= onaraulnq.‘

51multan=ousiy.A

'g. Pump Controls

g Pump controls shou1d be arrangad or suon1enenbed
'ror aﬂtlvatvng and altvrnac1na thc'startlng S°GL°HC° oF
‘booster pump numba;s 3, 4, 5,_6,'a1d the proposed new test
- well #5 pump. from water elevations in the 3 nllllon gaTlon
reservoir ' B

Slmllprly the con,rols for the four Wherry booster

. pumps and the proposca two new booster pumps nearby should

A - be supnlomvhted to activate the new pumps-and to alternate

their starting sequence w1th,tH existing pumps. Activation

should be sensed from water elevations in the 1-1/2 million

{

gallon reservoir but none of t“a pumps should start until

pumps at cne,Site o

"

=1,
Wells #l and #2 ars unable to keep the
reservoir full. o ’

The automatic controls for pumps at the site of
Wells #1 and #2 should continue to ba activated from sensors
in the 1-1/2 million gallon rsservoir to maintain the water

level as near the overflow as practicable.

h. Redevelop Well #5

Well #5 should be acidized and rﬂdevmloood by a
wall driller to obtain as nearly as prac ticable its original
capacity.’
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i. Plug Abandoned Lines

I-

The valves on the steel lines at the wéstewatéf
treatment lagoon and near the 1-1/2 million gallon reservoir
shoﬁld be removed and the lines plugged to px revent leakage
Any other abandoned lines not found during the investigation
fér‘this-iepbrt should also be plugged. o

”js:ﬁResét Well #1 anda#Z Pump Bowls

Bowl sattlnga on Well 21 and Well #2 meps are

fnlrlv closo to the danger point anﬂ should be loweLed beLore

“_they start sucklng alr.' In lieu of lowering present pumps,
it would 1ncrea5° operating efficiency by an estimated lOO%_
";f new.pumps.wv-e installed in the W°lls and‘discharged‘

' directly into the dlStrlbuulon maln.

- k}l'Valvinq'Chanues

‘Instal ‘sprwpg loadoa ”hebx valvpc on all booster

pump dlacharge 11ncs on vhich patented slam va7vesvare not

~-currently installed. Wnerry booster oumos o=rtlch1arlv need.

- these valves.

"1l. Extend non—po ablm 1rr1qablon system

The w&ste aéer irri 'atlon lines in the Chaffee
Fleld area should be eXteﬁded to anv other 1ocac10ns sucn_
as areas ‘around Grnelv HaTl- Barnes Fleld House, and barracAs
corplaxes which tqe MedlcaL Depa: =nb WlLl app;ove for th
use of treated wastﬂwater in Zone "B" Wastnwater pumping

1

facil1t1es sbould then be expandcd to t?ansport and prnssug~

ize thD approx tely O. 25 mca of surplus wastcwauer now .

avallaole_to tne.prODOSOd new 1rr1gatwon llnes.

~51-—
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Drill, eguip, and connac
systam a new water well at -a location direcﬁed by the
CorpS‘of~Engineers-from informatio
or to ba developad. This would be usad forlsupplementing

tha'exist*ng water sources as additional supply may be

_1eeded in the futurc due to increases 1n averaga‘par cakita

uses or 00551ble Donulauvon lncreaseb.

n. Booster Pumping Station Replacement

- As ‘eguipment at the 33,5£4, f37 and #6 wall site

bOO:tQI pumplng stations deteriorates it would be desirable

“to e71m1nato the Tow-eFflclcncy of double pumping by,install—

ing purps 1n th° wells to discharge dlrQCt to the transmis—

SlOﬂ malps,
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‘“A'September 24~ 1962~

INVESTIGATION Of-EXISTING AND PROPOSED WATER SYSTEM
AT FORT HUACHUCA, ARIZONA, Blanton & COl , 1958

_WATER RESOURCES OF FORT HUACHUCA MILITARY RESEhVATTOV,‘

SOUTHEASTERN ARIZONA, Geological Survey Uatﬁr Sup ply
Pap r 1819 D, 1966 - - : _ R

.FINAL REPORT‘~ TESTiWELL DRILLING AND STUDY OF HYDROGEOLOGIC

CONDITIONS'FORT HUACHUCA, Corps,of Engineers,}April 1972.

"BASIS EOR DESIGN - WPTER DEV“JOPMENT CANYONS (SECOWDARY

SEWAGE TREATMENT) AT FORT HUACHUCA, ARIZONAj
Yost & Gardner,.Aoril 1969. -

';dOUSIVG POPULATION REPORT (as of 26 June 1972),

Fort Huacnuca

'GENERAL WA”?R MAP OF “ORT hUACdUCA N/Cardeb & HLachuca7

. Canyons Sprlnqs Qevelooncnt plans, Fort. Huacquﬁa
- Engineex's Ozflce. B

GEN ERAL INSTPUCTIONS FOR MILITARY DESIGV, l July 1966,

w/ouaplcmenus

‘DOD,MAmuAL'4270 1~M, 1 March 1968, w/Supplements

WATER SUPPLY SYSTEM FOR UNiTED STATES ARMY ELECTRONIC
PROVING GROUNDS AT FORT HUACHUCA, ARIZONA, Blanton & Cole

DESIGH ANALYSIS - WATER DEVELOPHENT CANXOVD QECONDARY SEWAGE

:

~ . TREATMENT S.T.P. No. 2 AT FT. HUACHUCA, ARIZONA,

' Yost & Gardner, Directive No. 3, 6 February 1570

WATER SUPPLY STUDY, PHASE I FORT HUACHUCA, ARIZONA,

John Carollc Engineers, January 1971

.53~
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ey | TABULATION SHEET NO. 1
DEEP WELL AND PUMP NO. 1 - Floor Elev. = 4641.00
B ~  DRILLED: - . 1939
DRILLER: = - © ' W.E. Lane, Warren, Arizona
: DIAMETER: -~ 14 inches
i . CASED DEPTH: - 703 ft. (Elev. 3938)
1 STATIC WATER LEVEL: 489 ft. (Elev. 4152) 1958
o 519 ft. (Elev. 4122) 1971
| RUNNING WATER LEVEL: = 520 ft. @ 500 gpm (Elev. 4121) 1958
% S o . %558 ft. @ 594 gpm (Elev. 4083) 1971
L - e - - | e
: TOP OF BOWL SETTING: - 560 ft. (Elev. 4081)
. PUMP:  »1 : o Submérsible o
o Information .
PRIME MOVER: ‘ Not available

Ll

ik

| - * New pump after first test

~54~
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|  DRILLER:4_;A 
 DIAMETER:
‘CASED DEPTH :

. STATIC WATER LEVEL:

RUNNING WATER LEVEL:

"PUMP:

PRIME MOVER:

ILLIL

Ll

|
s

 DEEP WELL AND PUMP NO.

. TOP OF BOWL SETTING:

L~ : ~ TABULATION SHEET NO. 2

2 - Floor Elev. = 4641.2

1940

W. E._Lané;_Warren, A&izona

'14 inches )

710 ft. (Elev. 3931)_

490 fﬁ.'(Eiev. 4153) 1958

516 ft. (Elev. 4125) 1971

520 £t. @ 750 gpm (Elev. 4124) 1958
552 £t. @ 615 gpm (Elev. 4089j 1971

560 ft. (Elev. 4081)

Wintroath Pumps, Inc.

. Alhambra, California

“Sexrial #2803 C ‘
Elev. C/L discharge = 4642.5

U.S. Asbestos Protected Motor
Serial No. 1000340

Type: CVE NRR

H.P: 125, 3 'Ph ,
Power: 2300 volts, 60 excess

. ~55-
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TABULATION SHEET NO. 3

DEEP WELL AND PUMP NO. 3 - Floor

Elev. = 4619.3

Serial #VTP 23671

PRIME MOVER: . - B U.S. Motor Hollowshaft
o H.P:
Power: 2300 volts, 60 cyc

200, 3 phase

Speed: 1770 RPM

w New pump after first test

~56~—

4115) 1958

4073) 1971

. DRILLED: .  ,_ 1942
‘:DRiLLERbf. "A  '.. ‘fUnknown
pIaMErER: . 18 - 16 inches
 CASED‘DﬁffH;-V> S 802 ft. (Elev. 3817)
 STATIC WATER LEVEL: 471 ft. (Elév. 4148) 1958
| ) R 503 ft;'{Elev. 4116) 1971
o RUNﬁING,wATER LEVEL: - 504 ft. @ 700 gpm (Elev.
o %546 Et. @ 760 gpm (Elev.
“TéP'OF BowL SETTING:,'7'3650,ft.’(E1ev;'3969)
PUMP: | o o Woifhington  '
L ‘ - Size: 12 MY903 8 stage

les, 46 amés'
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TABULATION SHEET NO. 4

DEEP WELL AND PUMP NO. 4 - Floor Elev. = 4619.3
' DRILLED: E “‘  | 1942

DRILLERum;m; Aw4w;i Unknown

pIamerER: 18 inéhééAf

CASED DE?TH:'-A> - 807 ft. (E%ev. 3812y .
. STATIC WATER LEVEL: 462 fﬁ._(Eiév{_4157{ 1§42

490 ft. (Elev. 4129) 1971

RUNNING WATER LEVEL: 480 ft. @ 700 gpm (Elev. 4139) 1942

505 ft. €@ 610 gpm (Elev. 4115) 1971 °

TOP OF BOWL SETTING: = 555 ft. (Elev. 4064)

PUMP: * . pomona ‘
' : . Serial #¥B-737 . '
‘Elev. C/L of Discharge = 4620.1

* PRIME MOVER: ' = General Electric Motor
: ' E N Model 12 F 3306
Type: KF ' .
H.P: 125~ '

2300 volts, 3 phase, 29.2 amps

 -57-
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TABULATION SHEET NO.

DEEP WELL AND PUMP NO.

DRILLED: -

 DRILLER:
- DIAMETER: .

.CASED DEPTH:

STATIC WATER LEVEL:

RUNNING WATER LEVEL: -

' TOP OF BOWL SETTING:

PUMP:,

PRIME MOVER:

5 - Floor

1942

5

Elev. = 4610

- Unknown

18 - 16

800

454.

489

- 504

583

inches

ft.

ft.

(Elev. 4156) 1958

(Elev. 4121) 1971

' (Elev. 4106) @ 700 gpm 1958

(Elev. 4027) @ 576 gpm 1971

(Throttled to 4590

(Elev. 3960)

gpm)

- & C 2721 - A -~ Worthlngton
12 M 90 E = 8 stage
Serial #VTP 23673

U. S Elactrlcal Motors
Model:

. Type:

Speed:

Power:

H.P:

~58-

Hollowshaft Jl42
HYV '
1770 RPM

200

2422

2300 wvolts, 3 phase, 60 cycles

USF200002139
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TABULATION SHEET NO. 6

DRILLED:

DRILLER:

DIAMETER:

. DEPTH:

‘CASED DEPTH:

DIAMETER: -

STATIC WATER LEVEL:
RUNNING WATER LEVEL:
. TOP OF BOWL SETTING:

PUMP: .

' DEEP WELL AND PUMP NO. 6 — Ground Elev. = 4642.7

Feb. 15, 1958

~'J.R. Sharp, Bisbee, Arizona

16 - 18 inches .

0'to 803' (16" ¢¥); 803'to 1230'(8"g) .

N

803 ft. |
16" I.D. 5/16" Wall, Welded Plate h
Pipe witﬁ 1-1/4" x 12" DriVe»Shoe;”f

Perforated from 500' to 760'. .

492 ft. (Elev. 4151) 1958

516 ft. (Elev. 4127) 1971

Not available in 1958

532 ft..@ 600 gpm (Blev. 4111) 1971

570 £t. (Elev. 4073)

Johnson Submersible

Serial #JR 5981 - _

Type: 10 DS - 14 stages '

H.P: 150 :

Model #S 1S50B83,10D o :
Power: 440 volts, 3 phase, 60 cycles
Capacity: 750 gpm @ 555' TDH -

50—

USF200002140



Ll Uik

Jawsdl

- TABULATION SHEET NO. 7

'DRILLED:

DRILLER:

 DIAMETER: -

CASING DEPTH: -

STATIC WATER ELEV:

" RUNNING WATER ELEV:

TOP OF BOWL SETTING:
PUMP: |

PRIME MOVER:

- DEEP WELL AND PUMP NO. Test Well #5 -Ground Eelv;=vabout 4426

1971

Beylik Drilling,-Inc;_7
La Habra, California -

16.inches
800"
41443

4118 ft. €@ 710 gpm (Test Pump)
4085+ ft. @ 1650 gpm (Test Pump)

415 ft. (Elev. 4011) (Test Pump)
(Temporary) 8"’Péeriess Turbine.

 (Temporary) GMC Diesel Engine

This Test Well has been capped,
- pending authorization for further

development.

-60~

USF200002141



NLLIL

Ll

: v//\\

TABULATION SHEET NO. 8

BOOSTER PUMP NO. 1:

United Iron Works#®
Oakland, California -
Size: 4" M.S. - C. 4 stage
Job #4135 - ' -
: Date: 5-31-39

- Rated @ 450 gpm @ 710° nead

Elev. C/L Pump = 4637 :
(For addltlonal information see Curve #4)

Prime Movcr. .
Ideal Elsctric & Manufacturlnc Co.u
‘Model #228053 ‘ '
Type A
150 HP
2300 Volts

BOOSTER PUMP NO. 2A:

United Iron Woxrks¥*
. Oakland, California
Size: 6" - M.S5.-C. 2 stage
Job #8830
Date: 1-23-41 -
Rated @ 700 gpn @ 270' head
Elev. C/L Pump = 4638.5 :
(For addltlonal 1nformatlon see Curve #5)

' BOOSTPR PJMP NO, 2B.

Unlted Irxon Works™®
‘Oakland, California
Size: 4" M.S5.-C. 4 stage
Job #8829
Date: 1-10-41
Rated @ 700 gpm @ 710' Head
Elev. C/L Pump = 4638.5
(For Additional information see Curve #6)

Prime Mover: ,
' U.S. Electric
J 1422438
100 H.P.
2300 V. -
* NOW: United Centrifugal Pumps
580 Second Street
Qakland 7, Calif.

-61~-
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TABULATION SHEET NO. 9

BOOSTER PUMPS NO.

3,

4, and 5:

Floway Pumps, Inc.
P.0O. Box 104, Fresno, California
Item 1 D4EA 18—68—C—0272

Size:

Serial

Prlne Mover: - -

900

168~

12" - Type D OMH, 5 stages__.f'*~

gpm; 320 TDH~
3161 :

U.S. Electric Hollowshaft
Scrlal $J 1422438 :

- H. P.

:. RV, Design B, Cod° F

100

.-

- Power: 2300.volts, 23. 5 amps, 3 phase, 60 cYCles
 Sp=ed 1770 RPM : - - :

. BOOSTER PUMP NO.

6:

Johnston Vertical Pump
- Serial #JW - 3338

Prime Mover:

General Electric Motor

Model L
H.P. 75
Type: K
Spesed:

#5

X 62266 x C88A

, 440 volts
, Code F

3550 RPM

-52—
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PABULATION SHEET NO. 10

BOOSTER PUMPS NO. 62, 6B,

PUMP:

PRIME MOVER:

SEE TABLE:

Fairbanks—-Morse

- 4" 5814 K56070

5814 XK66690
5814 K67516
. K67509

Fairbanks-Morse .- - .

50 H.P. 1770 RPM L
440 volts, 59 amps, 3 phase
'S.F. 1.15 : .

Type: K 2 K

24 hour duty '

BOOSTER PUMPS NO. 7A, 7B, and 7C: (are identical)

 PUMP:

PRIME MOVER:

Worthington
Serial #440411
500 gpm, 240 TDH

6C, and 6D: . {are identical)

3600 RPM, 8-1/2" ¢ impeller

Marathon Electric

Model # XE 364 USTDR5AA -

Type: TDR-BE
H.P: 50

Power: 480 volts, 53 amps, 60 cyclos

Serial #X 52273

USF200002144
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