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o ENERGY ENGINEERING
ANALYSIS PROGRAM

(EEAP)
for

FORT BLISS WATER DISTRIBUTION
3YSTEM

EEAP
L NARRATIVE

A. Purpose

The pu-sxe of this study is to analy'z the txsng system and an alternate
method of peak electrical demand thaving for the wauer distribution system
at Foci Bliss, Texs. The existing system will be eferred to as alternative 0 1
throughout the rep3rt. Alternative #2 includes the addition of water storage
capcity in order to allow the well and booster pumps to operate only during
oon.pexk electrical periods.

7bfs report is prepared in accordance Mth the scope of work be Czotrct No.
DACA63-3-4-12S9, Purchase Request No. FED-MO.0093-0101 (Refer to
Appendix M for complkte scope of work) and is . continuation of a report
conducted In February, 1993 by Caner & Burgem. All pertinent data Li om
the pevious report Is represented in this report. With the addition of the
detailed KY Pýpe AzalysiLs. The blast life Cycle Cost In Design (LCCID)
peo n with the ECIP option ww used to deterrine the Life Cycle Cost
(LCC) *nd Savings to Investment Ratio (SIR) for the analyzed retrofit fct a
20 year study life.

IL System Description

The existing water satributon Mtem consits of 17 well pumps and 5 booster
pumpinS stations. The desert field well and booster pump~s were not included
in this study due ut) their remote location. The welt and booster pump%
provide water supply to several ground elevated storale tanks Iocated acrom%
the reservation (Refer to Appendix N for map indicating general locatloAs).
Tlese storage anks are located to provide three pressure zones. The upper
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pressure zone is maintained by a one million gallon tank. The (atermediate
pressure zone is maintained by a 0.6 million gallon tnk. Pressum in the
"kr•.et zone is maintained by three (3) elevated storage tanks.

C. Analysis O0 Present Energy Consumption

Ln order to establish the energy consumption of the existing water distribution
syem, El Paso Electric supplied 30-minute neasured KW demand values us
weD &s utility bills for the entire base for the period from September 1991
,hrough August •992 (Refer to Appendix B for this data). Thbis data was used
to determine the p-ak elctrical demand day for the entire base which El
Paso Electric utilizes for billing purposes each month. Nqext. the Wiiams
Electr Autornated Control *stem was utilized to download the pump nan-
rime data for ech pump, for each of th peak days du the 1-month
period previously identified (Refer to Appendix E for thbt data). Using the
na.time data and the KW demand for tach pump, the total pumping system
electrial demand was eakutated and subtracted from the base electrical
deand and plotted with the total base demand (Refer to Appendix C for
these graphs). Thew paphs represent the maximum demand savings poss,"le
throuo modification of the water 4iistrib-stio steae. Tue &raphs were
then used to detervine the maximum pea shving potential, and the most
advantageous operating period for the peak droving methods. Example
energy calculations along with a narrative desciptm are included In
Appendix D. The total peak shaving potential for the pumping sym was
determined to be 3,138 KW/YR (Refer to Appendix E for calculations). The
most advantageous period for pe havink is blea en 10:00W a.mn and 3X00
p~m. daily (Rifer to Appendix C).

0. Analysis or Prwseat Water Consmption

1. Purpose

The purpose of the water distribution system modeling was to
determine the additional water storage rquirenments aeded to
opernu- the system with dirstrbution and well pumps tume-off during
the hours of 10:00 am to 3:00 pm.

2. Proposed Water Demands

xisting pumping records for distribution and well purnpt. for the
periods beittei Mach 1993 and Fcbruat 1994 for the Fort Bliss and
William Beaumont Army Medical Cea:er (WBAMC) systems were
analyd. The well pumping dam was uWilzed to apresent the avnrae
daily demand. The averag day well pumpage rate was 321 MGD.
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The peak day well pumpage occurred on June 16. 1993 and was 6.95
MOD. Hourly pumping Tecordsw ere unavailable for the wells and
distribution system pumps.

Tank level information was not availahle. It is reasonable to assume
the average daily and peak day pumpage corresponds to the water
demands wit-,n the system. Hourly records of pumpin or tank levels
are not available. Hcurly electrical power usage by pump (from
Energy Engineering Analysis Program report prepared ty Caner and
Burgess, dated February 1993) was used to evaluate the diurnal water
demands. The peak day pumping records for July 23, 1992 ar.:
presented in the table contained in Appendix F. A graph of the
diurnal demand for July 23, 1992 is also contained in Appendix F. The
raaximum hour u.ge occurted at 10-00 pm.

3. Anolysis

The KY pipe computer fiWe for the base mode! was supplied by ;on
Bliss and was developed for a previous study perfoined by Ttx&S
A&M University in March of 1991. The total peak day demand In the
modeling wa. 11.13 MOD. The ba•e file with the 11.13 MOD peak
day demand was modified to reflect future rowmth in the water system.
Point source detrnd; for the Van Horn vid Lopgn Heithis Additions
were added to the model. The peak day water conmmiptio used for
Van Horn and Logan Heights ut 0.80 MOD and 1.95 MGD
respectively. Also, the water denumd at the Hospital was iacetscd
by 2.5 percent. The totl peak day demand model was 13.89 MGD.

Several different demand acndition. were modeled Witb the Fort bliss
water diuib,•tition system model for steady state conditions inchding:

" Peak Day Demands

"* Peak Day Demands with all pumps off

"• Maximum Hour Demands (using a I.7 pent day to maximum
houl ratio)

"* Tank Filling during Low Demand Periods (using a 0.70 peak
day to late evening/early morning demand ratto)

For the demand conditions litted ubove several enarios were
evaluatcd to further rWifne the system. Peak day and maximum hour
demands were modeled with existing pumping caabilides and
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proposed pumping replacements. S•veral i'2rttioos w .:e performed
for the tank filling scenario to evaluate the existing pumpi and the
ability of the system to fil the canks and provide supply to the si••tem.
Prcmn a-&Wiis of the computer modelicS end caleiutons It was
determined that additioul pumping and atorage capacity would be
necessary to operate the system u proposed. Specific details of the
"system, pumps and tanks are discussed below.

a. System

The pressure In the system ranged f•,n the low W's to the
uppet 80's, In psi. The middle prrasure plane consistently had
the Iowest Presn The nodes -in the suction sWde of the
pump statio, lad pimsu, bets m 3 eand S pi for al demand
conditiom, Sim to services are connected ucar tIee areas.
this condition is acepsable. Lopn Height and Van Horn
Additons weot modeled as point souice loads oc the system.
The model indicaed very low pressures at these points. It is

ssumed these ariss will have booter pumps and possibly
uzldple ta" to the system to adequately boost pressres.

Head losme.q varied aaoss the system. One line was identified
for replhaeent due to hiNO head tosses. The 10 inch ina from
Tack 7090 paallel to Red Wilson Road, then following
Sternberg to Tank 7241 needs to be increand to a mlitfmum of
I2 itches.

b. ampiung

With the hystem changes of additonal stouge tapJc and
pumpin ocourring outside the hours of 10:00 am. SW 3:00 pm
the abifity of the system to refill the storae tanks becomes
rlfical. The wmount of pumping requlmd fobthe tank filling

consists of supply for the pressur plane, the supply demand for
the next preare plane, and supply to repleaihM the stwage
aks. The tvik filling puimping rate was determined for each
pre&se plane and comp"red to lowrato Into each tank
4epermiand in the comptier model. The middle and lower
prems• plhns are deficient in pumping capacity.

Computer m'idels tnCludi'q the proposee new, largtr pumps
were made t cvaluts the yWstem for peak day, maximum iou
and tank fAling. The proposed pump reheoiments tesut in
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adequate pressures and flows, and the tanks can be refilled in
a reasonable amount of time.

The flowrates determined in 'ach oi the modeling scenarios
were used with projected ,mnands tso aalyze the system hourly
for a 24 bout period. This data is presented in the Tank
balance tables contaiced In Appendix G. The flowrates Lito
the tanks were used In the Tank balance sheets and the bourly
pumping rate ,v. used for the outgoing storage. The outgoing
storage flowrates exceded the demand requirements in the
model. Therefore the pumping ftom the tanks is adequate for
all condhios modeled.

c. Tanks

The tank balances discussed in the previous section were also
used to detlrmine the armount of storage capacity required. It
l, been assuned that the tuwks are to maintuin one.half
capacity or greater, as directed by Fort Bliss Public Works.
From the water storage balance prepared for Tank 7241. 1.1
MG of capacity Is required to operate betweea Oill and It's
projected lowest point of 54.667 Sallons. Thb storaqe balance
prepared for the Tank 7•00/7088 operates between ful (2.5
W) and its projected lowest point of V7 MO. A storage

balance for the lower pressure plane Indicates elevated storage
of 4.5 MG is required, and 4.6 MG Is currently avdlable.
Therefore, addltiontJ elevated storage Is o necmessy in the
lower presiure plane. A storage balance was also performed
for the upper pressure plane indicating the 1.0 MG of storage
was adequate.

A storaSe balance was performed for the storage tanks fe-d by
the well,. It is contained in Appendix 0. The storap does not
balance at the end of 24 hours. Therefore, on a peak day
condition the tanks wlli have a loss of capacity of 203,000
gallons at the end of the day. An umlysis of the well pumping
and well storame was not u pan of this contract. However, this
condition may be acceptable to the Public Works Department
or replacement of a well pump may be possuble.

4. Results

Additional water storage capaciw of 0.75 MG is recommended In the
vicinty of Tank.s 7241, to supply the upper pressurc plane with Iromnd

I
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stomae arid poxvde elevaled storage to the middle pressure plane.
SAdditional weter storage capacity is recommended in the vicinity of

Tanks 7090/7088, to provide ground water supply to the middle
pressure plane in the event supply from the lower pressure plane is
interrupted. Irnerrupdon of the supply could include a broken
pipeline, inopetative pumps, or if supply to the lower pressure plane
was temporarily interrupted.

Additional pumping of 1200 gpm is needed to refdl the proposed tan.k
uiear Tank 7241. Sin•i no ,mnping wi ocxcur during the hours of
10:00 am to 3:00 pm. the meeting of tU domestic demands as well as
AlliSn of storage taks is requirec 4n the remaining hours. In order to
refill all the elevated szoleae in the lower pressure plane and Tanlk
7090/7/0 and the proposed .25 MG tank and additional pu.", iing of
3500 pm is required at the Pike Pump Station.

A summary of the recommended water sy•tm capital Improvements
required for lectical peak shaving is listed in the table below.

SunWaW ofr Capital Improw' InS
Ibr WaSW Dlsrultla SyseM

l %- 7 I1• I I anmnm t Lmomtll

W, 'ew 0.75 MG Storage Tank Middle Pressure Plane
(neat umk 7/241)

Replacernent of pump #2 with M800 iwm pump WRAMC Station #7242

Replacenie.-it of (0' line with 12" Une Service line from 7090 to
(appfME 3300 iF) 7241

New .25 MG Storage Tank Middle Pressure Plane
____ (near Wts 7068/7090)

Replacement of pump #2 with 5800 In mpu. Pike Stltion 0118

L Analysls Of Prrvlous Studies

The previous studies below, as well a# the Carter A B6.4s.- study cowtdieted
February 1993, were referenced and evaluated in the preparation of this
report.
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Refertnce No 1. Fort Bliss Water Distribution System Analysis
and System Operations. prepared by Wesley P.
James and Veronica Morgan, Department of
Civil Engineering, Texas AM University,
College Station, TX 77843.

RfereceKo I't Vn,'rgp ~.tova An fnn',,wvipu Ctiftw Vg, PAM tet

Texas, Wattr Distribudon Study, prepared by
Williams E. Evems Jr., P.E. EDM Esgineering.
St. Louis, MO 63101.

Referfnmc No. I was conducted to ensure that the existing water distribution
system i'. adequate to maintain acceptable prMsures during peak hour
operat Ion pluas fire demand. The report concluded that a minimum pressure
of 27 psi would occur during the peak day plus Ere 4emand.

Reference No. Z, which Ls similar to this study. Analyzed mehod& of peak
Shaving &a follovs;

1) Addition of diesel pump itts to be utilized ducia on-peak
prods.

2) Addition of 7.8 million gallons &• storage capacity wo allow for
off-peak pumping only.

This report concluded that neither option wu feaible and both resulted in
savings to investment ratio's of less than 1.0 However, this stuod ued
denuand d•urges of S16.03 per kilowatt (KW) for the fast 10.000 KW and
S15,72/KW thereafter. Te current electrical demand charge for Fori •I•s
(ECO'S) is $2150/KW for jai KW.

F. Aadysis Of Inet Cimlratkon Oppeoftaltl (ECO's)

1. mcrease Storage Capecity (Altemative $2)

Trn addition of 1.0 million gallons of storage tank capacity was
arJyzed. The existirr storage capacities for all of the tanks at Fort
Bliss are listed in Appendix F. The size and location o( the new
storale tanks were based on the r-sults of the KY pipe analysis
dF.-Wissed Und are &s follows;
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*BAMC: Middle .75 MG
b Lower _

ToW '. O MG

This additional storage capacity will idlow the weU and booster pumps
to be .sutoff during on-peak utiliar pariods. The existing Williams
Etit-ric Controi .)ystem would be ui ized to dasabie ibe pumps during
specified peak ncriods. Software changes only would be required to

,.complish the added funcions using the txistini control system.

. Jft 0. yk Cost Cale,, 10tons

0, Cycle cc. nomic feasibtIity of me, existing system in comparison with
' a' -ak shaving meil-4 42scribed above was o•Jculamed using the Blust, life

;:i Cost In Design (L.CCID) program. This program with the ECIP option
ilinzed the energy csuumptioi, calculated and included in Appendix C and

E. Data for the LCCTD F, asibility study are as foalows:

1. Constictioa Cost Estimate

Th probable cc!stru.".on tost estimates fog, the two ECO alternalives
are aU follows:

I-Es ti !tern] 1
2 -Additional Storage j SSSS,932

Refer to Appendi J for the detailed probable cmt estimate.

2. Mafrinal"nm C03st E,,inate

The Maqintenance Cott diffemnce with Alttrnative #0 as the b.ueline
for tle two E0C) alternatives are as follows:



Sti

I - Ii

. ._ ,
2 d~ioon)Stomge----

Refer to ixnC •.. for Maintenance Cost Caucil.tiors.

3. Replacement Cost Etfrnate

The Replnacment Cost Estimate assumes the concurrent %alvage value
is zero (SO.OO).

I. Tank Replacement Costs

Tank life I, expected to be a minimum of 4D yearm based on
oumerous taistint steel tanks which were constructed between
1910-1954 which are still In use; therefore, the replacement
cost for the additionial tanks is assumed to be zero dollars
(SO.O0).

4. Final Shdvarg Value

The FPnal Salvage Value for all iyszems is amume. to he zero dollars
($•010).

S. Utility Rates

- -
'W of site

~el••kl 5.00764/KWH S2.24/MBTU
Usage

Eletrin 1 1Z1.S0/KWDemand

Nawuml S.SKC .0/MTU
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The utility costs were "rnished hy El 13mo Electric end Southern
Unon Gas. The site cost was obtained using a Conversion Factor of
.003.413 MBTI./KWH and 1.031 MBTUiKCF.

6. Re:or to Appendix L for the ECIP Life Cycle Cost Analysis Summary

Sheets for Alternative 2.

H. Conclusions

The results of this study indicate that inczmcd storage capacity for the Fort
Bliss Water Distribution System will result in an SIR of 1.45, a simple
payback of 9.3 years and an negative Adjusted Intema) Rate of Return
(AMRR) of 6.0%.

L Recommeadetloas

"The icconmead'zion resulting from this study is for For Bli.m to install the
storage capacity, pumping capacity and increased pipng recommendd herein.
Also, Fort Ms sltould make the necessary changes to the Williams Electric
Controls System to ensure that air pumps amr xchcdu2ed "oýW between the
hours of 10:00 am and 3:00 pm.

Caner & Burgess' Asnssment wax performed using the detpee of care
and s1i11 ordinarily extreiv*4 under similar cicumsitnces. by
profsstional conslta.s 'The lincinfts of thit *sudy are based on the
infomflon available as the time. Tbe results and recommendation.s
presented in this repont could he affeved by items such as %hose liamed
below.

"* Aviilability of more derailed historical wate: use rteords,
partcularly tank level records.

" Majur changes in the wator demar,ds in Fort Blis and WilU:am
Be]umont Army Medical Center .ystems'

" Changes In the location or intervn.ly of Sroi'h and development
within Fort Bliss

"* Regulatory changes enacted after pub)ic-.!ion of this report
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AUG-14-92 FRI 15:38 SOUTIERN UNIC, CPS CO. FAX N). 9!5$21456.* P.02

SOUkhIRN UNION GAC COMPANY Texas tarLIf - West Texas
Section 3mate SotI PASO, TEXAS late schedule No. £5

&! NMI ARZA

FORT SLISS AAZ?

Applicable to the United Stiteiý Coverrment for all purpose* at
yoit alims, •Iilliam Seaumon4 General Hospital, Diggs field, Logan
Nsiqhtee The rir.t Cavalry brigade Area, the Stat•1o• )foSpital,
Perimanent 7rtcp Houl"in7 and supporti.ng Taclilties and ATF baord ft.
4 and Guided KVeaile Group and Trainitng Faclllties located aiot. o!
:eb Stuart load.

Outing each monthly billing period the sum of itemn 3. and 2

below:

I. cosgt of Iuet.• ha•rs

All Gas * $.02S8 per Cof * 14.3 IPIA.

2. iLj.t Ltas .ras. 1n addition to the Cost of Servlce set
forth abovs, rt. Bliss billing shall Irslude an amount
equal to tho Cost of Gas per billing month as detu•imind In
accordance with Rate 8chedule No. 1-2. Cost per Ccf will
be determined at 1.4.9 Pl& and multiplied by total Cot
coneuned during the billing month.

1. in case of shortage of natural was supply, or any other
seargency not due to fault of the contractor, deliveries of
gas hereunder may be curtai led in accordance vith
contractor's program of curtailment appiaetble to its
consumers In the city of 21 ?aso and nvirons.

2. Volume of gas shown by meter reedirqs vwil be corrected to
14.9 pounds pe1 2q'-ate inch ObmSOUtd. Atumopheric presmire
is agreed to be 12.8 pounds.

2. Subject to existing contract.

"eoerseods same sh4et dated 0/01/90



AUG-141#FR 1 OTHEN UNION GAS CO. FAX NO. t15S246C P, O3

QOUTWhA.EN UNION gAS COMPANY Texas Tariff -est Texas
lration 3

V09 AAKA A. ft-ia We #chedU1. 09. 3A

AW93TKh1?S8 TO BASC ,ATt
City of 91 Pat*, Texas end 31 Paso Ehvirons

The followinq adjstuents shal1, be applied to the price for each Cof
delivered to customers served by the west Texas Region In the Z1 Past
Counte rats area (including the towns of Anthony#, linton and Clint,
Tex)a, munder the basic rate schedules indicated bel*Qs

laste Basic Rate Total
let*e zfectiva Previous Change In Present

40 0e42.5/fl. $4esld4ta.lervice $ .1363 $ .0000 $ .1)34
Rate

to 01o.5/92 CommercAal Service Rate s o1362 0 .oooo S .1362

21 01/15/92 CoDezrcial Air
Conditioning Service $ .1302 $ .0000 S .1312

2 Ofibl~ig Authority late $ .1343 S .0000 0 .1)41

36 01/15/2 PUblisa Authority Air
ConditLnitr service $ .1S1$2 $ .0000 .1362

2? 011•131 munlepal water mpui$ngIktee 1 ,1,3 $ .oooo *1342(

20 01/15/92 urilgation Rate # .13.6 $ .0000 % 23(2

40 /i/92 strial ServieI .0000 .3(

41 01o15//2 Zndustrlal Air
tonditioning service $ .1343 S .0000 5 .13142

is 04/01/01 Residential SZvice-
11 Paso Environs S .1362 S .0000 $ ,136+2

23 04/011/Ol comerciae servfSe Rate
31 Paso zhvirons $ .1362 $ .0000 $ .13112

2A 04/01/91 Cosuercial Air
Conditioning £nvirons $ .1162 $ .0000 .%$42

Keters Mad On onA Attar



AUG-14-92 FRI 15:37 IGMTh:ERN 'fIGON Gjr0 P.C. FAX Wj. SHV52I456C F.09

SOUThIMN UNION OAS COMPANY11l10 hoe! T',X86 18tift (latst TexasI
section 3

NVICE•REA R.. . . ate Schedule jO. 1A

ADJUSTEN~tTS TO WArC MRAE
City orZI ?aSO, Texas and El ms"o Inyirons

(Cont inued)

2E 04101/91 Public Authority Rate
11 Peso ti•pVl's 6 .1362 $ .0000 q .13;2

It 04(01/91 Public Authority hir
C onditioning Invirons * .13.3 $ .0000 $ .1342-,

30 041l/91 municipaol Rater pumpinq
late. P•& o Invirans .1362 .0000 .1362

4z 0401l/91 Zrriotu n Iato le::

,EPastu o M virons $1362 0000 Pa.o2

4A 0491/191 Zndustrial Air
CondiLtoning "nvirons f ,1312 .0000 $ .1342

el 01/07/84 tac~tricaL Cogeneration"arqy C€onservation $ .1362 0 .0000 $ .13(.2

35601/90 Fort slies $ .1493 0 .0000 $ .1491

S . rdpeaedes sat shee dated 04/29/#2



SAPPEND!X B - Fort Bliss Base Utility Bills

I,



Mr. Stit i CfitorCr.

rc.~~I Worth Tex 710

lV~1lS ie.mt *1

Ejw.j~r,1ar t# ottrilstht ol hrt ~m etadrvtddig c. 3:511
)~~~~~~~~~~~~~~ 1*v prvddyu2 etho fbln noltto n tw%0 ~

deter~od by thol' £n5ltltwgi

Jit. 1.~h 14415 cofeetwe 3.191a00 litplt

1. Plin-OX0 Jr h antiariu1, 99.il to' hApt3.19rt 10i~t~ tcgtrt1fl* t. -

A*#. shorA lJoel 3,an, OfPram3 nnd. 3!Itaim'. sith the .b7)m mitnd4 e 4.d a

11.4& wts~d be thes f,11os ' ctrcien p-koRan

I. 3hopettthk fli enclsrcH 1, irsl w991 oqtuie3C, fy yoot3 twedsa iIf yV~

:%h. l II~q2vk3 Jnsy foth- 1tqioi io pfrtesv. srI. ft,x z% P' at 19151-

Jah D. rson

3. Miivztl.k? - 3enur fjnI, 9?toAul1.29 s 3ent ut.
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APPENDIX C - Peak Demand Profiles

I



!

OEMANO PROFILE
03- SEP-9g

30 --
22-
28'27" '5
26"
25'
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OEMAND PROFILE02 -OCT -'S
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DEMAND PROFILE
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25"
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DEMAND PROF&E
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TIME Of DAY (HRS)
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OEMAND PROFILE
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22r /~
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CEMAND PROFILE
18-JAN-92
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DEMAND PROFILE
16-JAN-92
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DEMANN PROFILE04-MAR-92
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OEMAND PROFILE
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23
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DEMAND PROFILE
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DEMAND PROFILE
23-JUL-92

29 - - - - - - - - - - - - -
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APPENDIX D

Example Ener&y Calculations



EXAMPLE ENERGY CALCULATIO~NS

C3111 Pwt02 R4122LI SHMMarY

1. Using ths WlIamng Eloi cnc COnMMo System data, and the peak deffarnd pump KW Usted
in Row 8, the dtaily puMp report summaries Were treated kWr each of th-0 petk days
during fth 12.rrnth period.

2. The surriation of fte lotl pwmmkg KW# for "et~ peak daey at 30.e~rnft lifterals was
cakculted and Is listed hIn Cojtmn A.

. Neod, Vv daly rur~tnsim were cculated (Row C) rnd mutipled by the pump KWv (Row
B) 1* dotesrmni the daily KW4fl wonsurnpton lRow 0).

hfthzdtlv bianr Unse£ma

;. Ttv -4*1C mphkg W*I~t awoCurd bmwwe 1IM0 am' and 3O pm was dalarn'kWe
*L. 'bxmn A Irorn the Dully Pump RAponl Sur~mw for each of fte p*A days dud%~

Mt. w period. 'Thee value m~ kWte W Cohim G.

I.Nodt, the %*mrcsdetft most~ly WM' usage was dswr~ind byr M~utlipig fte total
dab W usa" ID) 0 by 30 ctij# pa~ moth. These vaiuss are flsed In Cokums H andi
J.

S. The Peak d~4n for Alterat~e 2 io zero (Coiu-wt r due to the pt.'pt be'4g s*UW~id
off beMtwen 10:CO am lo =~ pin.

4. The numal O4WI roqui~mmnt for each alteraftsv (Row P) wm Ical~ateO by summing
the 12 oonh~y values.
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APPENDIX E - Pump Run Time Data
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APPENDIX F

Water Distribution and
Well Pumping Reco*ds



CFRT BLISS
WELL PUMPING 1993
For Fon Miss and WBAMC Systenms only

* . ... -•

11 -- -- PIKE ESRAT i TOTA- - --- PIE- '---

-MARca 13 74.010 U,418400 62,692,418
APFURL3 1 _7-.o.__ý _ ,Q48,04o 1`11.11,11M8

MAY 93 1 ?•47,49192 __2!t .41420

JUNE 93 IE20J,02 1797.260H 3__I- &4ft4 11720663L 11230,9

A UUST903 191016 105.502.574 124,702958
* SE R 43 M 970
""----- ---- 4

N MBER03 1 •,0601 4,_ $ *161,05•, 92,06094

JANUAR 04- 64,4364 19,609M?4010034

FERAY94 59J067.344 047,201 600,4

ICLTA iMO 5j,2 J fj 1,172,783^83

;AVRAG (M40 1 - 0- 235[ 3.21



FORT BLISS WELL PUMPING
JUNE 1993
For , ,t 91is and WAMC_ stem.s only' DAY [ PIKE It DESERT TOTAL

K1016 _ ._d• _3 I XL $.V 'q

{ -- " -- -" , ,'• - .i ,•= •-----

,i j ~0~1~ ~75.30 8.05918'f

3 L0 3840.404 6._N,49;4
- 1.45.360 i 44582 . 7,9•!2j

5 1 1244.1461 31103.959 4,352, 05

4. e-.-.- ..-- .- . . . .

I~ ~ 7 5*~u5b3 301,7 3,VA42

10_._ I ,-- 44o27 3,41.000 5 ._.. 5.,0o

3,44,404 419725
14 1,8 7. Z=,7_

t 19271145

16 3,07 M440634 6.034100

12N S 3.426.7213 4,316,717
Is 1 ,169.543 3.020,010 6.197400

S1 " t 3,920640

- I 421.4 0 7 0.8 1: 72

2t 'I - 40 ,372 t' - %
A76 s 526 CS1,12

654,056jQ S,1 ,42 06_ 4 42
300 01.5,3715 4.402,740

23. 2,47,A2 7206615i Vz"1400
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"APENDIX G

Storage Tank and Pressure
Plane Balance Sheets



FT BLISS WATER DISTRIBUTION SYSTEM STUDY
Williamn Beaumont Army Med Cente (WAMC) Balance for Tank 7241

HYDAO3TB.WKI
.i atio of HoR - , RoU 'ly Hourly Cummula ive

Hourly I Hourly Pumping Storfage Storage Storage i
Time Demand Demand Rate ingoing Outgoinn *2

to peak Lm~ -{p ¶JsA,) (e) g'
1:0 0 .. 1.4 5 , 4 0 ,.7 1 6 24 6 0 2 4 ,9 9 5 $- 7 5"

2:00 1.43 0 2,3. 7655. C5j 3

3:00 0.727,M 6,581 0,1.61 34
4:00 1.071 W0O 6 16,486, 04.0 0. 8- 461 712.6,-_..
"'5 :0 0 3 .- 71 - - -O O - 1 3 ,-0 7 9 2 2 1

0_ 0.17 24,, ,12.8$_S0 _ 060 _o 12,6 '
7:00 1.07 -0,04C1.- _466 94,08,0 jA48 949,565~ ~ ~~~1 k_. - I-" T _ a ••s ' [o o _

1.19 _33415 15 -5, 017 so
9:00 1.34 37621,907 __66010, 21.907 1.081.6833.34. , 3"--'T " ,,71.i39 i 1 0 7,6 994,0M.

12:00 20,57 .5 432.. .. . .. .. .1 -- - 2.653
- i ..- • i • - -' ' - -

"1600 i 0.74 20,77M -- 140 72,779 702%

_- -�- o0 . ,j 14 6 3 6 ,• 0 041•

21:0 1.4 41.5w5,83i3 77,940, 251833
06' 24 Ljj,_ 90 226 4,

1.47 499'1I ¶3

W-- - -0 1.47- 4-10 23.56 143.o

-4.,. . . .25 _ 35° 1
_. . . .. .-__ _ .T•1 __ __-- -- .:

'i - Out of Tark 7241
'2 - Tank 7241



FT BLISS WATER DISTRIBUTION SYSTEM STUDY
William bsumot kmy Medical Center (WBAMC) 861AMC for Tar* 70)0/7088

Ratio 0 Deman Total HourlyHourly Hourly c,-fot
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|APPENDIX I- Existing Storage Capacites
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APPENDIX J - Probable Cost Estimates
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APPENDIX K - Miscellaneous Calculations



MAINTENANCE COS'"

ALTERNATIVE #2 - ADDITION OF STORAGE COST

A. PAINTING OF NEW TANKS EVERY 10 YEARS

OUANT'rY LABOR MATIRIAL
D LCRIPTION NO UNIT UNIT TOTAL Mur TOTAL TOqTAL

NEW TANKS 12000 SF $0.24 $2,80e 60.10 62,.0 $5,160

D. ANNUAL CONTROLS MAINTENANCE (I.E. LeVEL SW07CHES, VALVES, VTC.)

WUANTITY LABOR MATERIAL
I5SCRD1PTION NO UNIT UNIT TOTAL UNIT TOTAL TOTAL

LAOR to MR 825.75 $412 $0 $0 $41~2
MATERIALS 11Li $0.00 $0 8250 $200 65

TOTAL

C. TOTAL ANNUAL COST

TOTAL- $S,160110YEAMB + $602/YEAR

TOTAL a 61,171 / YR



APPENDIX L

Life Cydle Cost Calculations



W IE CYCLE COST ANAL", $ SUMMARY
MA~GY COMSAVATION IINE$TMENT PAOGF4AM (ECIP)

LOCAVIN. FnAT 00 S NGON NO. 3 PROJECT NO. 94127001F
PROJECT iiitC F~__ n110wYAIM3__V6 M _:___ _ FSA YEK7r Q__
DiSc ~eTE PRTOmno0 __-_R l2 -A& A017OA STO AG PACW1'Y
AMAI.?hS DATE: 07113113 KCONOMI LFE 2O -WPAVER ~ P. CLAK

A.. COCNhUCTC4 ~COST I,3
*. OESC4 $30.51
0. TOTAL ý,OST (¶A¶+I 1 )_______
E. WDVAGE VM.UE OF CIDUM!NC EQWIPMINT $
F. PUSUC UTILITY COMPANY RI~SAT9
41. TOTAL INVEO7MENT (ID- tB- IV 1623*0

W~AE (F NIS1IR IS-327 -~X USEC, 7OR 0 ISCMWN' FACTORS: SOM

ENERGY COST SAVIMG ANNUALS DISCOUNT DCOlJN=I
S~jRkcE JMBITU() US~TUMM2 SAViN'3S(3) FAC7T(R4) SAV2MS(in

lk IST -2.'' 
;. _

C. RESJ0 -

F. COAL -O-to

OL S UL4Ft a*- ~i1D I I
K. 0ICMJ7FA7O WSE

1. DEMAONTD SAVINGWCOS(-IA i -8*.
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CO08rl-)(i; ~CcA 12) FACTORP (3J()M(-(

to 1 0 $-: so
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so 7 076
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• APFENDIX M - Scope of Work
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013 MAY 1094

€tSSO hLRIIJI ST$I
.0 XM.IN I50IT

FORT WORTR , TX.7I615-3006

aen 1 ew'in:

3 bfei'ence Purca•se Order for the AMI.IyuI OIf the Water
Dipttlbution fytesm at Fort 5U-SS, TX.

you ano ftelenl aucthorited to proceed 4j required urle the
scope of vowt for this project. Your Vzm has been
requested to Isubmit a draft prefinal rport., pritor to
"uYnibtti•l a final report for this study.

Should you 1L~vs any questions, please ccatact xichsmd
ChaFrlanSe at (1C71334-2730.

Part Worth

°,



FKI Bliss Water Distribution Study
Sczipa of Work and Assumptions

1. Gatow snd compile dais from Fanl Ohis Public Workus (at N~ Waiter Olatribulon; Systemt
wti~ WV5 MUMar Beaumont At"y Mod" Center "V8AtC).

2. Pefotit 0 S0S hrVet~gaftA t* QMIOW 46016n 11 data.

I. Anal~yze~i andat Vu ste t W&g KY Pooe data 315* crested by Texas AMM f1or a previous

4. use fti KY Pipe model (Ior tie pmi dally =uiage) to *Ws~A ts fte Mtnr between
10.Z am Wa' 11O pmn lu delcmine I "~ Irmps wWVn WBAMO con be s~wdul* "or
djI*v. atO P dleclk usgop perod

j. 9usd on fti KY Pipo av~sIs and ft uwnptcns Isted below, cslcUlate fte
*omgtucftin wiat, firgy ivA~4gs anid Ste Cyft Ost for (ha additiotal siorige Cnpeckty

at SMUC.

6, Provide fte analyi results in a Wte "yl cost vwnaI~s repor ;mpW*~ with

i. WSAMC is Vue mouaft ittlc bfratch 0d Vie entie watot disshbtaln system IbMase n
eAbservoons of W..I Biss Pubc Works.

2. km flt8sa Public Works wil pt,:vide fte A/f wfth toe KY Pope data 1ft as wa*I as two"v
mmOnU of Nst~f orlelcfy Pumping deft (on disk) for &19 thUe weN and disbibution
p'aoo~ frA the W'4ADC w*ate d~sfrtilubn systloni

3. A/I *0 adjust fte histwk* 4Mt to rmfleatli Vv W d consu~ion from twooe rosidenfol
woo and LOWE PI~t" s aoOc oan ItplcaI cap~ly nd dimand for noted usage. MJo.
a tsatcmtubo saf*t Vaitor A~ be added (I. 10-41M).

4. Fmr liNsa Putic Wors wil pro-4da M~e AIE with drtiwings oif the WEAW. water
ditr1bu~ore sysfom, incIktnq k~ati.-- ant~i *s iz oq &.11 Jff~s aW pqpln, as wo$ as Wt~n

5. frt Suss Public Works w? Provide the A/E withi lowest WePtab!, tank water levuls to
wilafnan fire Rlows and 6A8utn tqukeMeris lot fth Waks associatedJ with WD)AMC.



Fort Oliss Water Olstributlon Study
D Scope of Work and Assutmptions

6, Using fit tank lovul informatlon and the pvmplang rvn tlime " capacity dota. the A/E
wi1l Calculate fti tmrage houtly draw dO'wnl rate for cach tank kov use in the KY Pip$

"*.latyslS.



* APPENDIX N - Map
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'S WATER SYSTEM
DESERT FIEL
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UDo WILL PUMP, NU1L01P No. 199S
9.g WILL PUMPg SUILDINS NO. 11241
fro. WELL PUMP, WILDING NO. I 1160
C~ . asoE PUMP, INUIOINS NO, 13IS

* . oQsiTI PUMP. DUOINS NO. 7064
* . NOUSrE PUMP: SUIL.t4l NN. 7142

* . 30011911RN PU MP, OULN NO- 4318
* . OOS79ft PUMP, WI:LDING NO* III?$
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APPENDIX 0

Symbols, Abbreviations
and Conversion Factors

b



9.

SYMBOLS AND ABBRIEVIATIONS

KW * KIlowal. 00 watts)
KWH • Kilowatt-. -t? (,,001) watt-hourm)
CF • Cubic Feet
KCF - 1,4W0 Cubic Feet
MCF - 1,000,000 Cubic Feet
BTU - British Thenral Unit
KBTU • 1,000 BTUs
MBTU - t,000,O00 BTUh.

CONVERSION FACTORS

I KWH -. 003413 METJ
I KCT - . MBT1J
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ARMy FT U 1SAPMWARY CONSYhUCVWIO PROJECT DATA Au. 99

Fort Bliss. Et Paso. Texas Water -- - stbutio- Energy rst....

80000 623

~ ~~~~w T ?, ! ''

Additoial water storage tants Gal 1,000.000 .559 559

Sttota 5659
tontingbn'cy (60) 28.9
Total Ctiotract Cost &37.9
SJOH' (6.0%) 35.3
Total Request 623.2,otal Roquest Rou6nded 6,

ECJJ!PLhT i•R•cVIOE0 FRM O'THER APPROPRIAT]C-NS

1O. DESCRIPTIOI OF PROPOSED COSTRUCTIOF:

The water distriitioq retrofit at Fort Bliss conststs of instal"Ing 1
million ga1lons of additional storage capacity to eliurtate the neec to
operate the distribution and well pwps durli peak electrical periods.
Tr.v retrofit SySteir results In a discounted oaybaCk period of 9.3 years
A Savings To Investment Ratio (SIR) of 1.45 and an Adjusted Rate of
Return (AIRP) of 6:.

11. REQUrREMENTS:

Refer tn attached for additio(nal infomftR.on.

I



1.System Dcscslpfloat

7U e xki~ng mit~er distributifon system. consists of 17 well pumps and 5 L *Oster
pumping staftons. The de-wri fie'd well aind booster pm~nps were nnt included in this
study due to their remote location. The well and booster pum;. provide woter
.upply to severcl ground elevated storigc tanks located acros the reservat[&n (Refer
tv Apr -1U~ N for map indicating general locutions). Mviee stori~e tanks, atc
locatoed to prrovide. three pwesure 2ones. Mt. upper pressure zone Is maintained by
b oce milion gallon tank. Mae UtermedIate pressu.re zone Is maointained by a 9.6
rJi' on Sallor tunk Pressuir In the lower znen Is maintained by thne (3) elevzied
stiXage tanks.

If. Analysis Of Present ThterU COUSIOmptOO

In Ehder to establhh the energy consumapton of the: existing water distri~bution system.
El ?ato Eecittic supplied 30.riWnuta mei~s'red KW demnand values as well as utility
bills for the entire base for the period fr^,% Septether 1991 througis August 1992
(Refer to Appendix A for thiis, data). This data was used to determine tbe peak
electrical demand day for tba entire base which El Paso Electic utAIzes for billing
purposes each month. Next, the Williami Electric Automated Control System was
uetiied to download ;he pumpJ rua-tkna dat& for each pump. for e*Ac of the peak
days during the 12'month period p.'% lously Ideniffled (Refer to Appendix E for tbhis

F data). Ui~ng the run-ime data and the KW demand for each pump, fte total
pumping system clectriceJ demand was caculated and subtracwd frlatI the base
electricdn demand andc plotted with the 94,al base dem~and (Refer to Appedix: C fo
these graph%). Th A grap-hs isqresent the rusumum demand savings puiss~hle
though modifleation of the water distribution. sstem. Mmoe graphs were then used
to daterntint the a.ma~irm pcd) sbavh~g potentda1 and the most adkarnageous
aperating period fbr the vetkk shiving methods. Example energy calculations along
with a narrative description are lnclud,:d In Appendix D. The toWaineak shaving
posertzal for the puminrgin system was determined to be 3,158 KW/i (efer to
Appeixllx E for calculations). Thm most a~annt~teous period for peak shaving is
between 10:01's a~m and 3:00 p.m. daily (Rafer to Appendt- C).

1114 Analsis of Ive~ent Wit~er Conuiumption

A. Purposie

Tic pu*sos of the water distribution systemn me.-titng 'w'a to dez~rntine the
add.l1donal water storage requirements ntedcdd to~ olvrsw. the system %ith
distribution and woell pumips turned-off durng, the houn cf 10):00 am vA 3:00
Pi's.

Job 6436 F'iche 2 02/04/99 &6 58AM
Operator iD Machine 1D COMI1 Job Name 14318



B. Proposed Water Dei..ands

Existing pumping records for distribution and well pumps for the periods
between March 3993 and February IM94 for the Feor Bliss ad William
Beaumont Arrm Medical Center (WBAMC) systems were analyzed. The well
pumping data was utilized to represent the avenge, d&ly demand. The
averag: day well pumpage rate wts 3.21 MOD. The peak day well pumpage
ocarzed on June 16, 1993 and was 6.9S MOD. Hourly pumping remords were
unavaikable for the wells und distribution system pumps.

Tank level information was not avaýlable. It Is reasonable to aumrne the
average daiiy and peak day pumpage ornesponds to the water demands
within the y:em. Hourly reoords of pumping or tank levels are not
available. Hourly electrical powcr usag.- by pump (from Er~rgy Engneering
An4is Prcraam report prepamed by Outer and Burgess, dated Febrjary
1993) ws uwei to evaluate the diurnal water demrnd3 The peak day
pumping records for July 23, 1992 are presented in the table contained in
Appendix F. A graph of the diurral demand for July 23, 1992 is also
contained in Appendix F. The inmwurn hour usage occurred at 10:00 pm.

C. Analysis

The KY pipe computer file for the bas model was supplied by Fort BLiss and
was developed for a prvious study perforted by Texas A&M Univerti in
Mwrb of 1991. T7h total peak day demand In the modeling was 11.13 MOD.
The base file with the 11.13 MOD peak day 4emand was modified to rdeect
tiure Srowth In the water syxten. Point source demnsds for the Van Horn

and Logth Heights Addiats were added to the model The peak day weier
comsumption used for Van Horn #ad Logan Heights are 0.80 MOD and 1.95
MOD respectively. Also, the wateT demand at the HotptW was lnrea.,eLd
by 25 perce.IsL The total peak day demand vudel was 13.89 MGD.

Several dferent demand conditios were modeled uith the Fort Bliss w4ter
distnrbution sy"tem model for steady itate conditiont induding:

* 1tak Day Demands

a hak Day Demands with all pumps off

0 Maximunm -Hour Demands (using a 1.7 peak day .to u.imum hour
redo)

0 Tank Filling during Low Demand Perods (using a 0.70 peak day to
late evening/enrly morting demand ratio)

For the demand conditions listed above sevtral scenarios were evaluated to
further reFuve the system. Peak dxy and maximum hour demands were
modeled with existing pumpping aptbilities and proposed utrmping



ft~plceinentz. Several Iterations were petiormed for the tank fillig scenario() ~to evaustc the e3Lsting pumps and the abll!tý of the syser to fill the tAnk
&nd provide supply to the system. From =naysis of the computer modeling
and calculstions it was determined that iddltional pumping and storage.
capacity would be nccý-ssary to operate the u.,sem as proposed.

0. Results

Additional water storage capacity of 0.75 MG Is, recommended In the %idinity
of Tanks 7241, to supply the upper pressure plane with ground storage ane
provide elevated storage to the middle pressure p!uns,. Additional wazet
stor,,%e capacity is recommnended in the vicinity of T#Aks 7090/7088, to
provide ground wautr supply to the aIliddle pressure plane in the event ;upply-
from the lower pressure plane Is intarnupted. Int-enption of the supply coul,)
incude a broken pipeline, - .erxtivt pumps, or If supply to the lower
Pressure phane was cemporali 4, faigteupted.

Additional pumpcing of 1200 Sprn is needed to rerall the proposed tank newr
Tank 7241. Since no pumnpingj will occur during the bours of 10.00 am to 3.00
pm., the meeting of the domestic demands as well as filling of storage mank.
is mr--dtred in the remaining hours. In order to refin all the elevuted storage
in the lower pressure plane und Tanksi 7090/7081 &PH tho proposed .2S MG
tank and additional pumping of 3500 Spin is required at the Pike Pump
Station.

A summnary of the recommended water sytem capitag Improvements required
for electrical peak shaving is listed in the table below.

Summary of Capital 1MP~vem~ts
for Water DlstributionSytm_____

N~ew 0.75 MG Storage Tank Middle Premsre Plane
(ne -T ank 72A I)

Repilacement of pump #2 with 2800 gpm pumnp { WBAVC Swaimn 07242

1Repiacezncnt of I0V line with 12" line Servifc# line fromi 709D to
(aplxx 3-XVLF)7241

New .25 MG Storage Tank Middle Preisure Kanme
(wasr t~an 7M6/7090)

Replacemnent of pump 02 with 5800 gpm pump Pike Station #1318



V. Analysis Of EwV Conservation Opportunlties (ECO's) -

A. Incyease Stocage Capacity (Alternative #2)

The addtion of 1.0 milion g•Jlo., of stonrge tank capacity was =WJyzd. The
exisdtin storage capadites for aH of the tanks a: Fort Blss are listed in
Appendix F. The size and location of the new storage unks were bsed on
the usults of the KY pipe nlys dwisssed Pnd re as follows;

WBAMC: Middle .75 MG
Lower

Total 1.0 MO

This additioW storage capacity wil r1law the w',l and booster pumps to be
shut-off during on.ptak utflity periods. The Wsting William Electric Control
system would N utilized to disable the pumps during specified peak periods.
Software changes o"ly would be required to accomplish the added function.;
usng the existing control system.

V. Conclusions

The results of this study indiate that Increased storage capadiy for the Fort Bliss
Water Distribution $Sstem wdil result in an SIR of 1.45, a sime payback of 93 years
and an negative A4usted Internal Rate ci Return (AMR) of 6.0.
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S. NION
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