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ENERGY ENGINEERING
ANALYSIS PROGRAM
(EEAP)
for

FORT BLISS WATER DISTRIBUTION

SYSTEM
EEAP

I NARRATIVE

A.

L be Jtel

Purpose

The purpose of this study is to analyze the existing system and an alternate
method of peak electrical demand shaving for the wuier distribution system
&t Foit Bliss, Texas. The existing system will be referred to as Alternative #1
throughout the repart, Alternative #2 includes the addition of water storage
capacity {n order to ailow the well and hooster pumps to eperate only during
aon-peak eiectrical periods.

This seport is prepared in accordance with the scope of week for Coateact No.
DACAE3-93-M-1289, Purchase Reguest No, FED-MO-0093-0101 (Refer to

pendix M for complete scope of work) and i ¢ continuation of a report
conducted in February, 1993 ty Caner & Burgess. All pertinent data f1om
the peevious report is represented In this report. With the addition of the
detailed KY Pipe Aralysis. The blast Life Cycle Cost a Design (LCCID)
pragrum with the ECIP option was used to determine the Life Cycle Cost
(LCC) and Savings to [nvestment Ratio (SIR) for the anolyzed retrofit foe o
20 year study life.

Systemm Description

The existing water Castribution system consists of 17 well pumps and S booster
pumping stations. The desert field well and booster pusps were not included
in this study due 8 their remote location. The woll and booster puraps
provide water supply to several ground elevared storsge tanks located across
the reservation (Refer to Appendix N for map indicating general locations).
These storage tanks are located to provide threc pressure zones. The upper
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pressure zone is maintained by 1 one million gallon tank. The iatermediate
pressure zone is maintained by a 0.6 million gallon tank. Pressute in the
knver zone is maintained by three (3) elevated storage tanks,

Anslysts Of Present Energy Consumption

Inorder 10 establish the energy consumption of the existing water distribution
sysiemn, El Paso Electric supplied 30-minute measured KW demand values as
well s utility bills for the entire base for the period from September 1991
through August 1992 (Refer o Appendix B for this data). This data was used
to determine the psak electrical demand day for the entire base which El
Paso Electric utilizes for billing purposes each moath. Next, the Williams
Electric Autornated Control System was utilized to download the pump run-
time data for each pump, for each of the peek days during the 12-month
period previously identified (Refer to Appendix E for this data). Using the
run-time data and the KW demand for each pump, the total pumping system
lectrical demand was cajcutated and subteacted from the base electrical
demand and plotted with the total base demand (Refer to Appendix C for
these graphs). These graphs represent the maximum demand savings possidle
through modification of the water distribution system. These graphs were
then used to determine the maximum peak shaving potential, and the most
advantageous operating period for the peak shaving methuds. Example
energy calculations slong with a narrative description sre included in
Appendix D, The tocal peak shaving poteatis! for the pomping system was
determined to be 3,138 KW/YR (Refer to Appendix E for cslculations). The
most advantegeous period for peak shaving i; betwean 16:00 a.m. and 3:00
p-m. daily (Rafer to Appendix C}.

Anglysis of Preseat Water Consmenption

{. Purpose

The purpose of the water disiridution sysiem modeling was to
Getermine the additional water siorsge requirements nceded to
operats the system with distribution and well pumps turned-off during
the hours of 10:00 am to 3:00 pm.

2 Proposed Water Demands

Existing pumping recoede for distribution and well pumps for the
periods between March 1993 and Pebrusry 1654 for the Fore Bliss und
Willlam Biaumont Army Medical Center (WBAMC) systems were
antlvzed. The well pumping data was utitized 1o represent the average
daily demand. The average day well pumdpage rate was 321 MGD,
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The peak day well purspage accurred on June 16, 1993 and was 6.95
MGD. Hourly pumping records were unavailable {51 the wells and
distribution system pumps.

Tank level informarion was not available. It is reasonable to assume
the average daily and peak day pumpage corresponds to the water
demunds within the system.  Hourly records of pumping or tank levels
are not available. Heurly elecirical power usage by pump {from
Energy Engineering Analysis Program report prepared bty Carter und
Burgess, dated February 1993) was used to evaluate the diumal water
demands. The peak day pumping records for July 23, 1992 arv
presented in the tsble contained in Appendix F. A graph of the
diurnal demand for July 23, 1992 is also cuntained in Appendix F. The
maximum hour usage occurred at 10:00 pm.

Analysis

The KY pipe cumputer file for the base mode! was supplied by ort
Bliss and was developed for a previous study performed by Texas
A&M University in March of 1991. The total peak day demand in the
modeling was 11.13 MGD. The base file with the 11.13 MGD peak
day demand was modified to reflect future gromth in the water system.
Point source demands for the Van Hora aad Logan Heights Additions
were sdded to the model. The peak day water consumptior. used for
Van Hom und Logan Heights are 0.80 MGD and 195 MGD
respectively. Also, the water demund at the Hospital was facreased
by 25 percent. The tutal peak day demand mode! was 13.89 MGD.

Several difierent demand conditions were modeled with the Fure Bliss
water distribution system model for steady state conditions including:

. Peak Day Demands
. Peak Day Demands with all pumps off

. Maximum Hour Demands (using 2 1.7 peak day to maximum
hous ratio)

. Tank Filling during Low Demand Periods (using a 0.70 pesk
day to late evening/early moming demand ratio)

For the demand conditions listed ubove several scenarios were

cvaluated to further refine the system. Peak day and maximum hour
demands were modeled with exitting pumping ¢apabilities and
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proposed pumping replacements. Scveral iurations w se performed
for the tank filling scenario to svaluste the existing pumps and the
ability of the system to £ill the canks and provide supply to the system.
Frem aswlysis of the computer modeling snd calaulstions it was
determined thst sdditions! pumping and ctorage capacity would be
necessary 10 operate the system 23 proposed. Specific details of the
system, pumps and tanks are discussad below,

s

System

The pressure in the system ranged from the low 20's to the
upper 80's, In psi. The middle pregsure piane consistently had
the lowest pressurzs. ‘The nodes 2a the suction side of the
pump staticns kad pressures between 3 and 8 pei for &l demand
conditions, Since no services are connected near these areas,
this condition i3 scceprable. Logan Heights and Vans Hom
Additions were modeled as point sousce losds on the system.
The mode! indiczied very low pressures ot these points, It is
sssumed these areas will have bouster pumps and possibly
aultiple tepes to the system to adequately boost pressures.

Head losses varied across the system. QOne line was identified
for replacement due o high head lcsses, The 10 inich line from

Tack 7090 perajle: to Fred Wilsan Road, then following
Sternberg to Tank 7241 neecs to be increased to 2 minimum of
12 inches.

Pomping

With the system changes of additional storuge tanks and
pumgping oceurring outside the hours of 10:00 arz and 3:00 pm
the shility of the sysiem to reflil the storage tanks becomes
crisieal. The smount of pumping required for the wnk filling
consists of supply for the pressure plane, the supply demand for
the next pre:iure plane, and supply to replenisd the storage
anks. The tank filling pumping rate was determined for each
pressure plane and compsred to flowrats into each tank
delermined in the computer model. The middle and lower

pressurs pluns are deflcient in pumpling capacity,
Computer rasdels includig the proposed new, larger pumps

were made t cvaluats the system for peak day, maximum nous
and tank filling. The proposed pump repNacements resuh in
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adequate pressures and flows, and the tanks ¢an be refilled in
a teasonable amount of time.

The flowrates determined in »ach of the modeling scenarios
were used with projected dernands te analyze the systers hourly
for & 24 bout pericd. This data is preserted in the Tank
balaace tables contained in Appendix G. The flowrates into
the tanks were used in the Tank balance sheets and the bourly
pumping rate was used for the outgoing storage. The outgoing
Rorsge flowrates exceeded the demand requirements in the
mode!, Therefcre the pumping from the tanks is adequate for
all conditions modeled.

Tanks

The tank balances discussed in the previaus section were also
used to detsrmine the amount of storage capacity required. It
ks Seen assumed that the tanks are to maintuin one-half
cspacity 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 between fisll and it's
projected lowest point of $54,667 gallons. The storage balance
pared for the Tank 7090/7688 operates betweea full (2.5
(5) and its projected lowest point of 1.7 MG. A siocage
balance for the lower pressure plane indicates elevated storage
of 4.5 MG is required, and 4.6 MG is currently aveilable.
Therefore, additionc! clevated storage is not necassary in the
lower pressure plane. A storage balance was also performed
for the upper pressure pirne indicating the 1.0 MG of storage
was adequate.

A stocage dalance was performed for the storage tanks fesd by
the wells. It is contained in Appendix G. The storage does not
halance at the end of 28 hours. Therefore, on 3 pesk day
condition the tanks wili have a loss of capacity of 203,000
gullons at the end of the dsy. An snalysis of the well pumping
and well storage was not a pars of this contract. However, this
condition may be acceptable to the Public Works Department
or replacement of & well pamp may be possible.

Results

Additional water storage capacity of 0.75 MG is recommended in the
vicinity of Tanks 7241, to supply the upper pressurc plane with ground
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storage and provide elevated storage to the middle pressure plane.
Additional water storage capacity is recommended in the vicinity of
Tanks 7090/7088, to provide ground water supply 10 the middle
pressure plane in the event supply from the lower pressure plane is
interrupted.  Interruption of the supply could include a broken
pipeline, inoperative pumps, or if supply to the Jower pressure plane
was temporarnly interrupted,

Additiona! pumping of 1200 gpm is needed to refill the proposed tank
uear Tank 7241, Since no pumping will occur during the hours of
10:00 am to 3:00 pm. the meeting of the domestic demands as weli as
filling of storage tanks is requirec ‘n the remaining hours. In order to
refill all the elevated storae in the lower pressure piane and Tanks
703C/7088 and the proposed .25 MG tank and additional puzwing of
3500 gpm is required at the Pike Pump Station.

A summary of the recommended water system capital improvements
required for electrical peak shaving is listed in the tahle below.

Samenary of Capita) Improvements
for Water Distribution System

Improvement Locstion

New 0.75 MG Storage Tank Middle Pressure Plane
(near ok 7241)

Replacement of pump #2 with 2800 gpm pump | WBAMC Ststion #7242

Replacement of 10" line with 12" line Service line from 7090 to

(approx 3300 LF) 7241

New .25 MG Storage Tank Middle Pressure Plane
(near tanks 7088/7090)

Replacement of pump #2 with 800 gpm pump Pike Station #1218
(o

E.  Anslysis Of Previous Studies
The previcus studies below, as well as the Carter & Bugss study conducted

Februury 1993, were referenced and evaluaied in tbe prepuration uf this
teport.

20008 R34 Pase 6
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Rafercnce No 1. Fort Bliss Water Distribution System Analysis
and System Operations, prepared by Wesley P.
James and Veronica Morgan, Department of
Civil Engineering, Texas A&M University,
College Station, TX 77843,

Te;as. Waier Dist;ibution Study, prepared by
Wiltiams E, Evess, Jr., P.E. EDM Ezgineering,
St. Louis, MO 63101,

Referance No. 1 was conducted to ensure that the existing water distribution
system i 2dequate to maintain acceptadle prissures during peak hour
operation phus fire demand. The report cuncluded that a minimum pressure
of 27 psi would occur during the peak day plus Ere demand.

Reference No. 2, which is gimilar to this sudy. Anslyzed methods of peak
shaving &3 follows;

{j  Addition of diesel pump sets to de utilized during on-peak
periods.

2)  Addition of 7.8 million gallons ef storage capacity to sliow for
off-peak pumpling only.

This report concluded that neither option wes feasible und hath resulted in
savings o investment ratio®s of less than 1.0  However, this study uced
demand charges of $16.03 per kilowatt (KW) for the first 10,008 KW and
$15.73 /KW theresfier. The current electrical demand charge for Fort Bliss
(ECO’S) & §21.50/KW for all KW,

Anadysis Of Energy Coaservation Gpportuniiies (ECO'¢)

1. increase Storage Capacity (Alternative #2)
The addition of 1.0 million galions of storage tank capacity was
anclyzed. The existing storage capacities for all of the tanks at Fort
Bliss are listed in Appendix F. The size and location of the new

storage tanks were hased on the results of the KY pipe analysis
Giscussed und are as follows;
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WBAMC:  Middle JS MG
Lower ___25 MG
Total - 1.0 MG

This additional storage capacity will silow the well and booster pumps
to be shut-off during on-peak utility peviods. The existing Williams
Eirctric Controi system wouid be ui lized to disabie e pumps during
specificd peak neriods. Sofsware changes only would be required to
eccomplish the added funcuons using the existing control sysiem.

1ife Cycle Cost Cale: Intions

7 v . 173 Cycle ¢¢ xomic feasibility of 1.2 existing systern in comprrison with
voo sk shaving meil~d d2seribed sbove was calculaied using the Blast, Life
“ sie Cost In Design (LCOCID) program. This program with the ECIP option
uditized the energy consumption calculnzed and included in Appendix C and
E. Datz for the LCCID F: atibility study are as follows:

1. Construction Cost Estimiate

The probable consiruction cost estimates fos the two ECO alternatives
are as follows:

Refer to Appendix J for the detsiled probable coxt estimate.

2. Maintznance Cast Estimate

The Maintenance Cost differunce with Aliernative #1 as the baseline
for the two ECY) aliernatives are as folloms:




aw

5

1 - Exjsting System

p—
Armnosat ..
15 Malatensnce - §
' Cast

2 2. Adetional Storage $1.178 '

Refer 1o Appendis X for Maintenance Cost Caleulitions.

Replacement Cost Estimate

The Replacement Cost Estimate ascumes the concurrent salvage value

is 2¢ro0 (30.00;,

[} Tank Replacement Costs

Tark life is expested 1o be 3 minimum of 40 years dased on
oumerous ezisting steel tanks which were constructed butween
gtill in use; therefore, the replacement
cost for the additional tasks is assucied to be z:ro dotlars

[910-1954 which are
(30.00).
Final Sulvigz Value

The Final Salvage Value for all sysiems is gssumed 10 he zero doliars

(56.00).

Utility Races

Lo it el

$.00764 /KWH

' 8te Con. " §

$2.24/MBTU

$21.50/KW

$2.58/KCF

$2.80/METU )




The utility costs were furnished by El Pasc Electric and Southern
Union Gas. The site cost was obtained using a Conversion Factor of
003413 MBTU/KWR and 1.031 MBTU/XCF,

6. Reier to Appendix k. for the ECIP Life Cvcle Cost Analysis Summary
Sheets for Alternative 2.

Conclusions

The results of this study indicate that incrcased starage capacity for the Fort
Bliss Water Distribution System will result in an SIR of 1.4, a simple
payback of 9.3 yesrs and an negative Adiusted Intesnal Rate of Return
{AIRR) of 6.0%.

Recommiendations

The iecotnmendation resulting fom this study 18 foz Fart Bliss to iastail the
storuge capacity, putnping cupacity and increased pipng recommendd herein.
Also, Fort Bliss should make the necessery changes to the Williutas Electric
Controls Sysiem 10 ensure that air putnps are scheduled "off" between the
hours of 10:00 am and 3:00 pm.

Carter & Burgess’ assessment was performed using the degree of care
and skl ordingrily exsreised, vader similar clrcumsiances, by
professional consuitants. The {indings of this study are based on the
information available gt the time. The results and cecommendations
presented in this raport could be affested by items such as those listed
telow.

¢ Avilability of more detailed historical wate? use records,
pacticularly tank level tecords.

. Majur changes in the water demards in Fort Bliss and Wilklam
Beuumont Army Medical Center yystems

’ Chunges in the location or intensity of growth and development
within Fort Bliss

d Reguiztory changes enacted after publication of this report
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APPENDIX A - Utility Rate Schedules
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AUG-14-02 FRI 16136 SOUTHERN LNICH GAS CO. FAX ND. 8:53214583 P02

SOUTHERN UNION GAS COMPANY Texas Tarise - Weat Texes
Mate Shest Section 3
EL PASO, TEXAS Rite Scheduie No. IS
Dreninceanes
B9 183901 3- ¥

FORT BLISS RATK

Applicable to tha United Stater Goverament 20z all purposes &t
FYort Bliss, William Beaumon: General Mospital, Bigge Fleld, legan
Reightes, The Firs: Cavalry Brigade Area, tha Statiea Nospital,
Pesranent Treop Housing and Supporting Facilitles snd ATF Board e,
¢ and Guided Miseile Group and Training Facilities located aast ol
Jed Stusrt Roed.

'3.V4 4

Ouring eack monthly billing perisd the sum of items 1 and 2

balow:

1. gest of fsxvice Charge:

All Gas € $.0258 per Ccf € 14.9 PEIA,

2. Coat af gas Chergs: In addaition tc the Coxt af Service set
forth abovs, Ft. Bilss billing shall include an anmcunt
egual to ths Cast of Ges per billing wmonth ss cetarminid in

' accordarce with Rate 3cheduls No. 1-1. Cost par Cof will
be detarmined at 1¢.9 PEIA and multiplied by lotal Cef
consuned during cthe biiling nonth.

CONDITIONS

1. In case of shortaga of nadural gas supply, or any other
snargency not dus to fault ef ths contractor, dselivaries of
gas hereunder msy be curcailed n accordsnce with
contracter's program of curtaiinment appliceble to its
consunere in the City of Ri Paso and Envirvens.

3., Voliure of gas shown by neter readings will be eorrected to
3¢.9 pounds per ag:are inch ehpolute. Atnospheric prasaure
{3 agreed tc be 13.8 pounds.

3. Subject to exieting contract.

gucersedes sarne sheat datad 08/01/20




r

G144 FR] }“*fo ° SOUTHERN UNLON GAS CC.

SOUTHERM UNION 0AS COMPANY
Rats Shoet

VICH ARRA
[(1a 51

FAK NG, 815521550

P. 03

Toxas Tavif? ~ Wast Tavas
Gection 3
te $chedule No. A

ADIJUSTMENTS TO BASIC RATE
City of El Pasa, Texas and Z! Pssc Environs

The fellowing adjustwante shali Be appiled to the price for sach Cef
delivezad to custorers merved by tha ¥Wast Texas Reglen {n the ¥l Paso
{including the tewns of Antheny, “fnton and Cling,

County rete area

Texas), unday the basic rats schedules indicated balews

Besic sasic Rate
Rate Eefectiva Pravious
-} - -
¢ GL/15/92 . Residential Sezvice $ .1363
Rata
30 01718/92 Conasrcial fervice Rats § 1362
23 03/18/932 Commerciel Mr
tenditioning sarvice $ .5362
% 931715/92 Publis Authority Rate $ .1362
6 01/148/%2 Public Authority Alz
Conditioning Sorvice $ .1362
7 01/13/22 Municpal Water Pumping
Rate $ 1362
k1] 61/18/92 Irvigation Rate $ 1363
40 03/1%/92 Industrial Service
Rate $ :13¢2
41 Q1/18/9%2 Industrial Aly
Conditioning Zervice $ .i362
i3 04/01/9% Residential Sexvics -
Zl Pasc Environs $ .12362
33 04/01/9) <ZLonmercial Sexvisce Rate
Bl Pase Invirvons $ 3363
A 64/01/91 Commercial Alr
conditioning Environs ¢ .1362

Change In Present

¢

+G000

«0000

+0000
+ 0000

0000

+ 0000
<0000

.0000

300

0000

+0000

+ 00063

Totsl

$ .16
$ 1362

$ 1362
$ 3234

$ 1362

$ .13€3
¢ 3363

#$ .13
‘ . 11‘&2
$ 1362

$ 1382

49

o343

Supsriedes Same Shneet. Dated 04/36/8%

Katers Road On ard AfRey

e e ——————
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BOUTHERN UNION QAS COMPANY

BOUTAZIN URION GAS £C.

Fax NG

§13521456¢

Saction 3

Rate $cheduls Ro. 1A

7,04

Texas Torift - test r‘xa}

Rate Sheat
RVICR AREA Bl Raeg,
WNINT SN
L 04/01/93
ar 0d701/9
6 04/01/91
3z 0e/01/93
4 04701/91
‘ 4A 04/01/93
(31 08/07/88
£s 86/61/9¢

by

ADJUSTHENTS 70 BASIC RATE
City of Ei Paso, Texas and El “sco Invizons

(Cont tnued)

Pudblic Authority Rate
Bl Pteo Envirens

Public Authority Air
Conditioning Bnvirens

¥unicipal Water Puaping
Rate-Z) Daso Invirens

Irrigetion Rata
Bl Paso Environs

Industrial Servics
Rate-E)l Faso Envi.rons

Induztrial Afr
Conditicning Invirons

Liactrical Cogencration
Enexgy Conaervation

Fort Bliss

«3362

13363

«1362

3362

3362

»1362

«3383
+1493

+ 0000

»3000

.0000

8000

.0000

«0000

+Q0000

$ 0000

§ .33¢62

$ .82

$ .06

$ 1362

$ .22¢€2

$ 1382

$ .13¢2
$ .19}

guperssdes ssna aheet dated 04/29/32

Wavevr Raad &n and AfLer
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51 Pote Sartric Commpeny

PO fov 92

£ Pote Tenvs 79840

193 343 71
Cepeneboy 18, 1992

RiCtiveD
megert ¢ 3 5 e

Nr. 8amzt Cisck o vame
farzer § Rurgevs Enpirencirg g 3

1100 Yecun St.
Fc. Woreh, Texas 26102

fleqar Senmte:

Encjoned are the matarials that you had raaueatad regarding Fr. }.iss.
} hava provided you 20 earthe of hilling infornetion and IR wantdte of
lond dasa.

The Jeed date sza provided fn four asparste files., These flive are
naned Biisel, Biiva2, Bl’asd and Blisah with the .WK3 exteneior awl ace
doneribhad by tha following:

1. Bif«e!.8k3 = erch 1, 1991 to June 3C, 1991 on 30 nfrute futearvala.

2. RI41e2.8K3 - July 1, 1941 co facavber 31, 1991 on 30 elnute Intere
vals,

3. Pif{as3.bk? - Jenuary 1, 992 to Apzil 31, 1992 an 10 ninuta lnteie
valn,

Aiians bk = May 1, 1992 1o Augue® 35, 1992 on 3¢ wlinile intervalsa,

4.
A'vn. thera ie an gecompanyi=g shwat penfding the timsa and dates of

puniem peak inforestion.  Daminda occurrieg 4t these eleve for for FEL.
9.ies would be cha facility’s colncadent pak dansnds.

i wope thet ths enclosad matarisle will eatiefy wour needs, 1L you
ahauld Bave gny farther quections plesse fue] fres o 8’ wo at (9I%)

:“‘ 1’5.09 .
Siestely,

b dw:z:;

Johwi (. Araxtrong
Cotnercisl Utilfzetian Epncialist




s SYX 5 DS N

29602 MWD AN8

DNSSTUNLS HIARE NIV
ANVINOD JMLITTI O5WE 13

01 INIMAVE VNOA
NI BONNION SHIT NI I 25V 38

S WY I6d WX AN WLOG

i gey'es
0o re’ (s

SPEs (N L0
O9bs (W 240000

4 Ly Lr6s RITAIAS 2NN D

1I000% 19912 U 0
sIpfee q timaw -
tousrr AT

9166 X1 SSIdE LM
MLE SR 8251 -0V
JN0AINS Tasut J0 sie
A BLL O INRLLEV.N

"8l 20 91 5NN JMMESIESY SLHIZOGE S LTI SVICE 2

Nﬁ\nh\ﬁhuggmm -hv 186S 20 SZNMD

" r—————————— *

&S 1LY’ 3958

00°8v® ‘65
TS$° 100° 1v6S

Nr.l.-s '—a
= A TIp

&°299°¢12$

V6 LoCs

..u...\k..ns Qm.w

B 0sp’ vt

ITRAINTE BSYO 209 SHGE DM L300
VO° 221 IS FNAMI Y0 IV UL TN L3000

v

A IO “NIOR

IS U—g MDD

05602 |~ 1e woae " eetse
Y01 27000 -t £1400 -
n—w—f $ uMwW mmnh §h~ﬁﬂ8§ wm..“ .
w5 | ¢leo il wre | BS L
2e0vie e b V1 Mg
amsinen 1 wWonws . L -
L6-1€-8) T6-1E-L o N _ 95142 [ %] L{ 8 [ ]
o won || s i | - :
- nve —.. . Wwwy Lyumeds 4 b}
IO

MME/UPFIG 05 & WOL GLPUOSE FT IMASISINY .

WNAN BZI’6Y WO TIaSYEl INASTMON MOLN:
/05 12t @ M RCIae e ¢

SZ800°1 X (GOI°O - OUG'S9B°PL} =~ Nsl CALSIM
RU/¥N00°05 @ W LY 065 Kl 2. 811 A

. O3 E0T (OIS WML s“ g




L

NS0 2665

0 UYP LS
a0 €S
W CEETTS6S

HO0G19p 1L

L1 sudal
oo N S NASH

Srolz VI OSW 33

SIS SN (M

VRS SS0US MBATS NE Y
ANVOROD IRILIBTE CSYe I

Of 1WA UNNA

HEA0AA PMNALI(AS SHIL MM M3 SNV LS
I} Aoy WIOL

SHas O ZIANOKY
L ORE SRBRICKY
FOLAMSS A WIN)

ANV RTINS TLEL MM € Y O .

DIV N 4G DAVYS JON SIS AL CZT6/BZ/E AR XU JWY 0L SOB’ZRGS 4D SIOW

LS00 T64S

— T r e e 0 e S A ———— ——————

I BN NEOL

9f66¢ X2 SSIE 1Wa)

9827 DU o ISt IV
LEORINS VISHE 30 Bl
AR 3L 20 JMNRLUVIA

N

00" 9L»'6$ AT ASVD AV GHE6 O 2INN0 uazt 3 s
0020 WS LRUITE SISO B8 CAVL 0N EDO0A aﬂ%ﬂ” B.sﬁ:zh
QL SEL *¢S6% TOTANIS DIMLILES SNABAO
B T T ORI T RN NI T T Toeeee” o~
02" § ant 2t a0oRo S1-¢ 21000 1€-1
oz1°¢ o s 6Z{£0 x-9 L006G $E-1
o 0009 ) 2565060 -5 Zee00 g€
awcego'e | ooess 115 o 120 k-5 cico -
®E'KEV'e 009 ver. - 6Zyo ¢y 0e-9 Y CI&K0 | . 16-¢
2857 E Uiy is [ 2]
[oF Y ? WY Dy .!!il —_ . -g e ..'Q,'m‘ )
SSTW 2804 | 26-16-L | 26008 | 6564 ~ oczez | ze i€ o~
o aﬁic!( (] ci..lamls g. » lsl, L e B /] . - e
soen R T S Tt
0L SET° 2568 oL
o€ mw'ees WO/ 10#10°08 @ ¥l $20°SZE ST 2 LIS
52° 6665 WA SUPST RD QISVE INBMLSTWCON MOLN.
o5 YI10‘P198 MR/05° 128 @ Ml 6552 SBAE0
(02EY ~ 000'POZ°S1) & $ZO0D" T * et GALSH
66°£00°L116 v2000°0% @ b 200°SZE°ST 208K
< onils LA 110 Necers 708G




SRR SYiI) OS5 I3

9508 MO@ Cd
e o113 OtwW: B “ASTOBY LdiKes AIV) NS § ¥ Ob IOUWNS 3
el W AD CIVS LON STONVID LI “26/CT/L 38 WX W OC°SOZ°L6E3 20 SIOWAD
O1 ANF#:¥d BNOA . - .. g diead o bdieaitvbsbiondl
HAMMA HOIIMOW SIHA NN 3 25V T4
<" SQZ 2565 00 LV TIOL oL sz’ es6s BT JMNOMY  MIOL
Y66 XX $T1
o 8yP 68 SY66 ON 2000 85.& TN IO A4 $356 O XNO00 azi oo w4
220 kS oML O8N N3 00°2Z0' 1€3 IXCANE IS BN 0%9L O IRXIOC A0 ml-.ﬁ bu.&u“
S G1e 16S FD1AUIS LW ot SI8° 116 WIS DT PR e
- | pessz wad 4 e
oro’y or T 19€0 oz = oc-9
0 o8 w 00 6L- Nﬂ%ﬁ -9
009’6999 00891 Kezo -6 "eze o*=-9
_000'e’'L 09 .. mmn P8R0 ) o5 Ao K-
F 2 e TNV 4 ]
L3 évnl i . M‘I‘l'-., ;‘»ml
1O0SI9¥§Z SS17%0 104 5SI™ Lo | Z60€-9 | 2662 | eesz | eastz | w 1t m H
T aiewe - im0y IWRR "o T Twdi e | @ &VIe | aciTw |.*...l
rrodW e _¥WME IEN UGN N . . S e Shoe § we §
oc 519 1368 NI0L
02 €68° LTS BOI/TIDI0°08 & WEE €00°LEP Y TR
sz wEes WAY TSELT HD GRUVE JICRELEOGY MOID
9166/, XL SSI'NG 803 05 ULE’E65$ MA/O5°TZS @ Kl E6S5°LR o

8221 D070 W-3ST-JZL¥ (059 - OOD°CIC'PI) ¥ HTVOC Y - toes OB%
ABOINE WASNL 40 Wia SE°ZTZOVTS Ut/ 00 3¢ & e 600°LELOR 28334

A WL JO 2MLIVIAT

— - 82520 15500 IO %




oU6es Syxds OSw 13

8602 WM Ot

OPSS JO0thS Wik MATH N3 IV
ANVaRO0D DRI 0Sve 12

01 sM3Nays 8NOs
CORAMA ONLNN SHIL MM ISYINY

. S —— vy Sortirrs S

~s§385§!3~8§8§

- - o ———— AT~

» an—— — . -

¢TI0 LZes A1 LN TVIOL ¥ 00’ LT8¢ 0 MOEN WIS
VOO 1S IVNINE CINN ARSS BV Yy 3 £ NN GIVEN SO LTSS 9I66L XX 1
0 UE6s LYo6 O N0 00" OPed SNAND SV ALV SI66 O LA Smmuadhh-sm.-um
<) eV ICH ONPL N I o010 1S ZSNLEXT ASYD BIVE O0pL OM BRI u.tcb.zg 8.5“
v Zi9°%6LS BAUES LlikidhD T TG s s uu:ﬁ? u-g 4NN
’ m B T ) seskt - oy vvaa 30 T?« -y
(' 241 o P4 IBZE0 1} e 2 £19C0 €245
-~ oavuo o 25800 ot-¥ 2LE00R m&um
O0kvL1's | 00891 20C oL {0 O 4 £€e20 &
(%3 14 089§ XE i!-ge > S N I 2 L2 3 - 4
cred e Demgv i ]
S L1 D S ... L, o T it .
00oL 91 SS119 Jw0d SSIW .-8» o616} Es-0E-p 0UNE { YN “ 5 "
(o e “ swwxr Naow o > .w Treum T} awwene” § 906 -
wam ST (2ot 2 e . — SO 1. RV SN "..... < Liuecs ava ¥
tr-z19'saLs ™ML
93°Z0¢ '591$ A/NPIO 0T @ LR SOEHLIP N ¥ 7y
6L 6613 WIAY CSLPE D GESWN JatNISOOY W
66 XL ST L9 Q0" 6P’ 2ESS KNG (TS 2 Ml 592 LN
BZ IO 8-S 1 -SelVIRLLY {CRO7ZY - OOP’05E 5T} ® STHO0 T ~ a2 &
w19 LEs WO/ 0SL00°08 @ U SOC Bt Lt X

JAOSIES “HISHE 3D Bl
AUV ML 20 ALY

W5 IO
BUAR G Ao




WM SVNAL OSW 13

LIG0L WO 3

OSSOt AINIAS N3 fw
ANVSN0D 2R2AD313 Dbwd 13

Of JM30LMS BNOA
HIVA NOITUOS SHUL NN Y ISYI N

"26/TL/S 1% I B 95°SS'T08S IO ST X

AV MLY 0 JRIILSVIN

»:(éa_vuz osva 13

- —— —

| 96°689°€08% 300 BV TVI0L 95°509°€09% N0 LMY NIOL
; .orvo«. . 91662 Xk s
ST L ¢d ZION® #-251-020
00" 8P¥° 65 SP66 ON W00 oo-esr’6s® Q INGIXT IS AUVY $466 QK6 1IX00 LG WISHT .
00" £€0° IES 092 ON 200 00220 1€$ VDD ISV BAVE 0IFL ON L3H000 Na ML SO LGk
e GIZTEILS WIAMIS IO 95 SIZ°EXS DINGE DT L0
09¢ 91 or es€ P zeszo [ 162f8%4% %e
o vy ) o 25600 it/t 5800 R\v
o0o‘e0z’s | 009N ore siLlo w/e 62020 oc/y ﬂa
008'1°9 | oot 99¢ «zzo 16/ #0920 oc/e |
T - It : Ceanw o e ] T seawiw " oo t.t
oM weoryw e Ixmtise Sasnred i I 1. ..
1000519V 12 SSIN X304 ssrm o | oze/oc/v | ze/ne/e ) tocz | zoxz) 98] w | 1o-00s
owine — T ot S %900V o - e Gonvie Janwe | T T T 1T T 7 G
b Van — 37T . N C g jemen ) wve | weo
95°SIZ ENS oL
\b " 06°Z6L YOS evvw - WOU/IMPI0-08 @ WOE STO'OCH'TT  SINGMISOIOV *
€y ¥213 el #0 WEAY [COEY HD GRSVE JMMALSIMOV WOSNA W2
9166L X1 SSI'N 24 00 £0R’ 0155 an - KN/0%° 828 & M 29L°€L NS DKL
DM N -351 -2V LY
i (09€'V1 - 00B'9SE” I1) & SZQUU"Y = W08 CALSOCCY
JMOSHS NISHE IO WIG st i ’(es

IWOL/Y3.00 0% & et S10°9Cw 31

3A0IAM2S N

120 Cov (5ta) dnettar
OPLAL AVY Y LAY 13

gl! ¢
CLNIBMICT A TP PN BRTY S See gy BT




00862 SYRIN VSve 23

UG X O

UNRIS S0 RUISAN WALV
ANULMOD J5iI2 13 OSYd I3

01 IN3IWAYD URGA
M OO SRHL B84 I ISYITS

TALTOGd JMAYE A1XTT ANEOMEd S ¥ G4 J030605 3N 3

A2 GIVS 10N STOMED LEGIND  “25/CL/r AW A0 B TL° 126 06LS 40 SEMAOD

€2°12S°0GLS DK WY TVIOL €L 1ZS°06LS a0 BN VI0L
o« 0.\3 9166L X1 SS1
) e ,A& 81T ®-2
0N 8vy’6 Y66 (B8 LINI0U 0o Y’6 “ SIESIBIXT IS 2INE SHES OH X000 LHOLIE WASHE 20 ¥
00" 2¢O’ It UyrL O E5NNext €O IO’ it SENGIKB A5YD 248 09 L (M AR AoV 2L 40 La
(WAR LY, }J A2 DIAS JHBBEDO €L°1S0°0%LS WIANES DML JITND
Tt p2s1Z | = :-iu& et = ¢
‘Ll oy 14 06530 82 ~am~ €€ 9
000°252 o0ve o€ Z2ECO 8z-2 i€-€] <6
003’193 e ] i$c €16 I 4 2: =€ § S
. OOZ°€68°9 0099 6 JSuio -2 < el s
LL 3 L 12 .g:lw I Il‘oWllﬁ-' —— e
LOUWS 199 8¢ SSIN 2804 SWOM JM03 §  26-1€€ | Z6-®ZC mnnmn ~2-~v 1 ﬂ 1% _ 10-00
T T s VT T S a0 T T sy o w0 AWy
redaw m, LA 5 nve Gﬁlz
€L 150°05L$ NIOL
S
' km 7/ ﬂﬁ. #'F\ 2
et o Yy i WOI/IKOT0°05 @ WOl L22°S61°2T :LMBUSTMOPY
N >
' XL 5SS 803 e
9166L S5 05°269°00v \ “8/05° 128 & WX S5CLe MG T
QEZIVGM N-3S§-J22¥
(03E748 - 008°ZT1°2T) % SCB00° 1 = HMN GBLSTMY
AMOSMNS WISNE 30 HOLGMIA .
107999 €65 WL/LRTITON 0005 B 122°561° 2! NS
ARSIV BIL M) LCHELEVLAL @DW
q
$1L6 05 IS16) NNt C &
LMW .G.!.Js.-u VEWS B g e »wuwb.uwﬁﬂ\«uu L : .




|

owibs SYRIL ULV 13
dileppaz »0y

VNISSIOONS FNDAIY NIY
ANYINGD MMLDI D OV 13

O) ININLID BNOA
$111M NOIIBOG S NUSA Y ISYI I8

CUPPLLS 3anNa ‘WI0L
27O e oW 08 INiD0g
“(RE‘EPLS
O 199 I SSW AMOS
.w'l_‘l...‘lc = - €S Y -
B! 2.2 S . L S
vl

91664, NI SSITE 43
BT SUM H-AST-OZLY:NRILY
ABIIMIS THISNI X0 WIG

MY 33 dO JNBLLSULN]

AMVYIWOT HELITIR OLYe 13

-

€ESOr’ ¥LLS
60°Z20° 1€

OIAMIS INFRND ¢ EETCRECPLS
LR M

——

O1Y3 20N SINL) ANZND  "2G/PT/E A8 I3 T

> v ~

ASNSAXE ASYD ALVM OO0 “OM L3RG

——TILSET " * (01 WWRS AXC

AL LTAMAYE BN AEOMAd S VYV Ob
€€ "SOw

o e o

A2A5INT B AAND 20
veLs

A0 SIMN0O X

& N0V VAOL

91664 XL SFI

BRI DOIR N-ATT-ITAV

IANAE DTNLDND LIRND

AMOINNE TELENY 20
K 3L A0 Ly

s

. - e BT o - W4 1O
0v2°02 or Sis ze610 ¥e-t 96420 e~z | wue
0 oov's | -0 2600 -1 2200 -z | sezee
o0’ 0Ll’S 00a'st | eoc »2010 1e-y TeE10 w-z | cizse
COY'ELS’S 008°91 | o5€ L1510 1€-1 63010 02-2 § G066
T s 1 R i ™ e
—nmy | s> | emeenes | vowmwe | e o
SSITH aws | T6--T | e~te-1 | vsorz | soszz | 16 i€ | 100051
e B o Coeme | wsives” | win ol
R NN Mo ™ el - oo

£ CoC CrLs 08
- C 96L ‘051 , WHI0°0% & WO 999°0ST°TT  AMALSOIOY Tan
00" 199°S6r am.. & 05°126 ¥ W8 #SOET 0N SNTTHIY
.
L {009°0Z - 00C*99D° T1) * SZOUO'T = MO TBASONOH
»
10°926° 965 6LL00°08 & W 99970511 :2DINIS NI
$26-2¢2 5060 INOHJ ph o
090cd SYXRS GEVM 1D 2k
THHEE OB Oad ]
AKYR0D DULIVTE 0S¥ 13




006t KVX3E ‘OSvl 13
20602 X08 O4

OMISS II0WS HWIARS NV
ANVSROD LI 1R OSV4 13

01 ININAVG BROA
1M NOLYOM SEEL NUOI Y ISVIN

“ALTWAS IKNIANE 21V IXINGA 6 ¥ O3 JIA0ANS MY
0 A4 GIVd JON SINVID KRN  “26/V2/T 2@ aNQ SiN  OC°99C°SLLE 0 STOND) An3

v S ———— i e 2

OC°99€ *9LLS A3 IV VIOL 0C-99€’ N LS and N0KY Te0L
9T66L XL <SI‘m
9921 oM 2SI~
"o 29620 856 ‘ON 133000 IR 20 Zp TNNZFS TN 9ASE O I2ND00 AMOAMIS NESNE 40 WOLD
00" ZZ0’ I 0IpL, “On L0 A0TIY SASNAAAT AW AL O5P7. "0 L3000 AN L a0 At
14.°90C "a8LS RIAKIS TWIOL \ 1£°90€°08LS IS IR INRANO
Lr U] €0%ET_ TR{ KR XVEd ll..danjd.xxzﬂwu N
oo 0z or ors L0 €28 Zo610 1€-5 WL
\ o'e (1 rAYs -2 22600 [ d | G6&
LSRN ooV 9TY’S | 008°9 €ZE 1SLOD -2t vL010 et :324
-V _009°500°L } Ol § Lyw 0N -2t 1 Lislo 1e-1 %06
e mawis wg Swvie 1T wwm T} T TTa
IO T L R B o 22 I WDt aim...x!r e — _a e e o !m
10005 19812 ' SS1G_ac SUI w03 | T6-ME-T | V6-NE-ZT | #wLfl -m coxz L 1€ 167005
sewss _ - DI I g o O orrm ewavie | wow T T e
»OId0 Kol . 2o i Rwt i, .. Swume abaiss s e
1£°90€’08LS MWIOL
£9°92¢ ‘081 ...3 W/IY210°08 9 WO 966°ETIS T IANBUSINTY T
v A
00"96°01¢ L.G Et W/05°TZS @ WS SVINT NS IMETT:
9I66L X1 ‘SSi M M09 5 2 (00r°0Z ~ COD‘ZEP'TT) X LZQ00° Y ~ WUE LSO

06Z1 2U'd N-3ST-024V
LUOSINS IWISKT A0 BOLXSHIG
AN AL 30 JNWIMVEIQ

€2

O vr’L6 § , 6LLOD"0S & W 966°CTG TN 3ADTAMRE WOt

- 128 216 ety %
MRLI VWY D0 VRS 1D & -~




DO68L SYX 31 V5V 12
THce X08 G2
OMSSITONS INMNIANE MY
ANYSWOD DRI OSY4 13
O1 INIFRAS WAIOK _._."ta/vt/10 23 300 B $3°920°0LLS IO SIOURD .
1130 MOLIVN0J SRS MUNE 3Y ISV TTTmmm T s e
¥8°9Z0°0LLS 00 N WEOL . e szo’'oLLs 200 DN WO
200§ Ve O A3ud 600" SOV LIGRYD SHOTAZN ot66L XL SSI'
NP C96°TY 8968 ON IAENG WL 296’2 OIS 1IN 985U O LK) 88ZE 008 k-2
o 220° 1% 03V, OR 13O0 00°220°IE  ZRIXT 20 24w 029 ON IIX00 A0S an.._:.u..-a a0 w
©2° 896’ 18L$ ADIAUIS WAL S2°996° 18LS BOIANES OTHLIITA WaOL
~ - CfwerTwrwas mo T = —
009°91 ov siv | ¢sot0 | ez-t1
0N 0L, | OMwB 18 ge0 | 1z-1 =
0Or’066°s | 00851 €0¢ &~ T
ooerzzo'l | 003y | _ tv | Tedo0 | -4 i
b g ] e )
smn Lonii 2 0000 DR > 1 I B . . N - —
10005 190 1 SS1d 304 SST@ S04 | 16-vE-Tt | w6-22-i | tivee 1o
o et e e m : N S P _ L o
27 R - R - U M enll Mo : F
A TV 9sE o .
P ﬁom.? \.6 SN 2ave
L 12 ) 96° 19€* 981 . We/pi00b 3 e €20'zeezt umasacc
- By
OI66L XL SSIM J¥nm S 905 ALY ﬁx ’ RE/RISPCZS @ X2 TUEZ  :CASEAC
N
86Z1 O0M N-IS1-DUN @/ & (009'9T - GU9'EVE’TT) X STR00°T « thex @
DIOAINE “WISKE 0 WOLGBHIN 6€-6R9°'0LS .\M“ ! g§§.ﬁw @ e 104 Mra Y M4 3T AM
N

o v
AV RU. 2O INMINIGG f\a §
AR CGAUE = Y
_ VO . - SR a8 3681 SN WS W




€OL SVEIL VS 1)

20002 %00 04 ] .

OMISSIO0NS INNIANS Mty
ANYIROS JMLIFS O8W 1D

Ol NI BN0A
2””» 20*- SuiL KNt M ISVIN
SOLTLIL

‘AXTRIES SRNYE TN BEMNIL § ¥ OL

ALVG NG 28 GIVA 0K SOV DEWND  IG/HT/ZT AS 00 SUN 1°6LZ°LILS 30 SIowm

.

0 N TGOL T LZ’LUS .. W00 ZNOCMK 0L
DI 196°2Y #959 ON 133¥003 WIr m6°Ty QIR T3 $9Se 0N AD00 NE6L X1 @
00°208°S S916 ON 230X o0 T08'S THEEE IS S0 $IT6 O ATOOT O8I M-381
05° 226 I€ 09¥L ON 1FHO0A 00"220° 1€ TR 29O 3008 0L 0N DO LH0IE WiewE v
15°919°E2LS 2DIAYIS “NIOL L5°91Y'CTLS WIS DT WI0L
- gﬂ)‘i..qllj % - 0t 14 )
oot 19%€ ) £~y
ek B he |G| ED | £B | ol |
Ay _0%0-¥88 &% = R R
gt o e ] e
s » 3008109 it ing
50005190 5¢ SSIMG JDg m— gﬂﬂ]l—.ﬂﬁ? I.ldﬂqﬁﬂ 13 W
lﬁ ﬁ\ _ mii j LV ] e L o L eyn v h
: TR 71 ; TIOR
!
S1°966'00 120GROMT LN
m 6€" THL TST .,.“ WE/GCHIO08  SIMES TIY'PIF'OY :ASDMON
ole6L X: 5178 awoa!  00°HE‘EN .%C.V Ve W/05°GTS & vH 950CT  rasnama
A
SE2IOMW M-2ST-D21¥ MLIY . QoA D (oWeT - 000°TYSOT) X S0800°T = tee -
OINE TYLSHI 0 MRIIBIIA 00°600* 54 u.. T A ."..... .!3»3.8 & mes 2W'yie’ol LA
KRN WL 2O IMMLINGIG - / 5 g .
. ! WX "
—— - I 3 sl St e




‘-
®
-

SS36L SYXIL V6w 13

T XOW VP

. , DMSSII0NS MM %I IV
':agoegﬂs!ﬂ

OB 10632 GINOA

L MERMA NORILIOS SRIT NUNE W ISYI I

) .%: N
‘ e SN
A N
o o
\z’\h.rVJ \» “ALTNEE MENIANA 21T OIS G Y OL 1O

NG IO NIOL

BINIEE s G959 08 ITO0T
BMBIXIE FSW XV C916 0N 10T
DNV V) IV 039L O IXXO0T

; 'S 6E0°OLLS 200 N V0K
10°296°2Y $USE OH AIO0a -
0" TO8'S 5916 ON 13%W00
0°220° 1€ 09%L SN 43N0
6 LL1°9LL8
1000619912

weov__|

9N66L X3 SSIWR LOJ

Q0Z§ SUTa M-ASI-DUN
AMOMINS TVASME 20 WOLOGHIG
LAN L 20 INMLNG

° )
hidhaadhad WO/GEVTO08 § W OGYLIZ'TT  CIMBESNC
€Ll WAT £C9CT MO GV DEIMISNOTY ,

- r] ‘ . g
il dd AN RU/0G°ETS & ME SOOYT  ‘osnmass

« b
- 72t - ¢ ¢ "

v ecs’ 1vd e (080°2T - 000°6Z1’2T) X SZOOD"t = Lbwm @

WOL/0PE00°05 3 ™S O6M°LIT'TY Ly =10 ]

feadi

\.’ H28-LVE 15509 JM000Y




\
O/o
A .
n.\Kv /¢/JW~M \ )7/.
...»u <. h\.\/ \ A Y
. ‘V\ 7 "
ﬁm) wvdf a.m’ - a\ ~
A\ O Ly
r '\ o0 wf NA\/
. ’ ¢
DNIGEIOU INMIARS U8V Q
ANVIROS 2313 O34 VI “EINE4 AMRIANE A2 ENES S ¥ OF LIA0GNS AN 2
Ol ININAS UNOA W51 Ad Q1N 200 SO JNARND  16/22/01 28 200 TN 20°692° 1805 40 SR L6
AR HOISHOS SHIE 205 NS ISYINS
G692 * 1063 and Is IOk 20°652° 1693 00 LN NI0%
9166 XI SSIMA &
08 #-3SL-%
- ¢96°2P 8058 % OO0 WP 2962y N3N TN 9958 ON IO goumg 20 WOLIR
“Co8’S L916 Q81 33300 00°Z6R’S IWAXE 23 AL $R16 ON ATA0G KRN Bl 20 JsMTT
‘' 816$ DIAgSS WAL | €6y 8i16s LIV JINLGE NIOL e
» . [
///3:\.5:.\ OL6°(Z | 12 W23 9%N'eZ | & w3
\ o2 ov 91¢ ©£000 oc-8 96£00 L2608
W o 00y*8 0 %200 -8 %200 .4 Frdre
o SN R | @l | g3 | MR | &% |
- ~ooda ). €. ) bl WZ0 | o8 — | cossels
. .. "wan» | WD D Ivimume | - ORI [ 1] el o
KISV SSIN 2 SSI% 208 160E-6 | 16-0t-8 { .)0uZ | %ceoz | ve € 10005198
P _ T T T Semaw Sww T T T e o WD | RV | 00w _ o)
m Inan Saeys ..., ST [Ty 2ove prow e
v ezriaied “NIOL .m.ﬁ &
[,
6r°66°L6 \VJ v JAORONT A1V GIABD
(G %
€1° 15002 WO/6EVTO 08 @ WER LSCGHT VT TLGISICONY TN

z@-0ZC WA 6HS°SY ND OREVE JARLSONIY NOLINS WANO.
O166L XL SSI'N 4MO4 057689995 KI/05°61$ B KX 390°62 A0 DUTVITY

DZIOCM N-3S1-024¥
HOSANS MESNT 2O ¥GLXNIO
MAN L IO IR IX)

10V3°2Y ~ 009°SPL'DL) X $Z500' T = WO GRISICYN
-ty WS W/00€00°08 & WS LSS/ GHLPT LA 6

PN P _1LSCPS 516 oS




AL SVYKI OSwe 13
D MO8 O3
OHISSIOOUE NI NI Y
ASVEN0D MO OSWe 13
O ININANS UNOA
SLA MO SBIL NUNLIY 3SYIRS

AV
3
o AR}
o.ae \ )
a p\/ o\
-
C -(W f\’
ro on) 23N I00MI00 NLIA AEC ANC-AN TS
v

“ALTAEE JARILY” W] DENSd $ ¥ 20 IDRMNNS N

200 29 ALV 0N STOND. IO - 2 16/C2/60-30 Jes - BN C1:TIC0L64 40 SN 03

- 65€° 6965 200 LN W01 €1° 6654965 2NG 0N “NIOS
0°9%0°ty » JNRLSTAY 00°9¢0°’EP s SERLONGY 966L XL SSI'M
19°296°2P 95 ON 1DD0G WP "296°2Y G N2 9958 O 3200 Sngu-ﬁg
0°208 moa» $916 ON 13D03 .M Mﬂ m 2963 g_-ss. S516 0N 33000 gil«!ﬁ.g o -..ﬂE...Bu
“Cor'e ADIIALES WM, "o’ . . N . o
e , 06102 L 1 WeAd R0 QP2 U N WG T
xlx o d 8 €0000 218 e %226
| R Gb ¢ $18:0 - Z 18 531
PYRACAN ) onve 00 - 200 oc-8 %
b 0o0'v0'9 | 0089 0% {S100 _n.m LIt m.a mm“
e 000° 002’6 0099y JO8C. L P90 1 16-L ) eiel0_ 1 0E-8 _ | $06
3 orevie wve e 8 wes [
wms prra) O S T R DAY < "SI S
AL ¢ 04 SSIW 2803 se1m awoa | 16-0c-9 T6-1€-L | o:ﬂ_ O0EZ ol ie (Gt
~—ave ..._ Sty T Rwow - ™ (—] OO | GEmvVeY | sDiow ey
ke LPop s o] - s L. @i | mene Sive w03
b5 COV €968 0L
T$°169°9L IBOGRONT 208 TXR
05 12L°vSe W2/c530°C8 & WX 659°6OP ST LDOBASNCY T
UE6L XL SN L¥0d veze WAS S2061 KO GESW INBLSMGY WIS D
8621 DU8 H-3S1-IZL¥ Uo" b’ 6L KI/0G°6TS D 1A OIL6Z  SQUNAEID DMIY
] - ' '] X ° -
AMOSINS TYSNE 30 BOALXSYIY 19°26€°258 %8@: uﬁr.ﬁ.m—@.oﬁmgﬂ v ".m.-ag!
NeN il 2O Luailivadd
a - SUELS 118) 3me0ud




B2 3eadl idwS 04

2602 208 O4
SANWSSINGULT W IA IS 10 IY
AHRRINCD I3 OSWL 13

Ol IRV BNOX
EE AR NORMUIOY SHTL KNI IRE ASYI I

AR KR AN TIOL
M4 3 4 HISE ON X008
CION'S SUlo OGN RE0Xx)
Ut ‘oS WAKIES VIO
X Ewiz SS9 L
LoV e ‘ o MgV

zzzzz ~ T ey

MNEGL UL PN I
SOOI -N-RS T -DTLY
A0S ‘WASHT 40 BOLXRHT10
MAN Gl A0 INNUINNIIG

ANV NI VD 32

10301’ 6as WX 20N TR T
Wir 96TV NI TING RGSE O JARIOED agsgamﬁi.h\w
00" Z00°S ML IS AN SSI6 O 200 prin By g e
.. .EmegE? . 205 03 .. R
e rpogt] OUE°6Z = ps Was ax e ek BeE'8 = b T
ozl'y 0 ot 1440 ©2-9 1630 W€
0v'g 0088 ¢ FE200 82-3 F 200 tet mm
009°699'9 | oot £6S %00 G- L$L00 WL {
B08'929°8 1 __OWIl €S . 156190 . €2-9 _ | %990 | 1€-4,
NV | - W N ] ]
N NP0 CHMeNOS $0mine St
DS -1 YR T B (S TR I&-U2-9 | StE42 (*4 *J@w B {4 [ {175
HEior ——a 1 ou e e _ N
R - S —._ TR et W |___ we
v ot ooed TIOR
£5°999° 14T WE/ES30°03 @ LSLUPEP'OT  LMRESINCY
22 99T WA D2Z°CT M) CASWE AMBMLEOCOY MOAWS &
00°$05° 955 WYD" 6IS P KR S65°GZ COMART SHT
(O2Ir ~ OOP'00C’ST) X STWOD'Y = Eﬂg
L aenrsss HOL/OKCO0°08 @ Wes ZSLPED'DY  _:x
1Y o e
v X 29682 100 04
O AHVEROD JWLIINI 08V 13
1)
&evf L
S a4t |
et
.,..r/
9




06 SVAIL TV 13

08 M08 O

DHSSTIOUM XLEIATY N1V
ARVSROD MWWLDIATI O VI

08 1NNV HNOA
R NOIIMOW SHHEE NUNLL 20 SV

J
4
, L
% ye. n. .
v .\ AR
&o@fﬁ p)
TN iL
< 4
v rﬁ)\u

. “AVTNSE L2BAYE A1 DRONES € ¥ O3 A3
gﬁﬁﬁ.a-ﬁ.ﬁ.gg “V/CS/L0 A0 BN BN GASTS LOLE 4O SO

O FLIFTAL M LY WINL SO°CT L6LS 00 NOW WI0L
IMe6L XL &
19°296°Z¥ BUSR O I3W00T WP 296°ZP CNLA TN 9659 OM IO L SR %
jur209’s SO15 ON AdAX00 00°206'S IS IS BIVE $I1E O IIXNT g—.ﬂ...wﬂzucﬂ
H
15 °999°9ESS WIAMIS © ML | 01T09RERk .. IS YIS T . —
0007 EMECT ook - 380 ¥3562 Wi W0
s o £6Y 615%0 1£-5
. aumn , e ] 6 . #2200 (£-5- b X
SO0L°GLT’S SSm Pl 99000 4 .wwwﬂg& 3
~009°966'L 0083 R Eizz i€ 5(90 ®-9
i ey Rl R Tt e S i
00519Y1Z ss192 802 TUTESTE I TTE N0 | IS T 006 | W |t W
i
meews 1T 7T Ttxvasaw ViR i) B ) "1 lﬂ e ot "
#NOIWN DM IR - W= e e ) Wz | wen
O1°999' pERS NIOL R
SL VT . WO/ESOT0°03 B WM TLL'GMPRT CANBMASOTN
2URiE WAS €298T N0 (OEUS JHGHLONIGY WLRZ 3
OI66L XL SSIN 2303 00°¥¥E 995 K/00°81$ & XL 908X AR T
SOZIOTM B-3S1-I21V , (COR'L ~ CON'LHE'TY) X STROD™T = Mgy CURSS
0246 NISHE 2D VOLIBIA €2 ezL s HeY/OFEOD'0S @ R (LL'SHY'ET  SEIAANRS
MAN ML IO LML A ., g
bt o R
1A A NITE AW B mnnlw.’f;:x

P s L




) ;
N\ . -—a &eo ™
S SO T T
JA ﬁ.J\ On.
0004 SYXAIL VSYE V3 < .4.»\ S
283802 %08 OS wﬁ a?
DINSS 300t WA HIW : cv
AN¥AR0D DULDTN OSW 13 w% ‘ALTRGE LERNNS SIVT JSOEEE § ¥ OF LWOWNE BN 21N
Ot 1MIPAYS BNOA 18 _01¥4 0N SEONMD DOWSO__°16/1Z/90 A0 INC Y (. °96L°TYLE 20 SIONND Mt
HIM NOLIVOS SHHA NUNE Y ISV
91" 96L 20 200 1N NIOL oL 96L ZNLE SO0 JN0NN A0S ° © es1e
NP 26Ty £858 ON 100N WIT 296° Y GNON TINI SISE OK XNO0T poibrariond u".su-u
00" IOV’ $916 O 13%300 oG 208°S OGN 2K AN SH16 O X000 u0oaans !—gﬂr o WOk
L1°656°64L8 WPIAES AL (1858648 A0S JINLETR T
0w * 908 - oee 4!_ FT o - 08 WA

- 85“: « ob 662 M~8 & 615 mvs! .snn 1
°. eocs | B | b (BB | 53 | uE | B | B
- Sass | SR ) @ |88 | B | e ) B3| fe
. sy poeess 1 pnntisg WA L) mi
2519012 £5176 A0 T M08 IS-TUG | 16200 1O «jiluinliﬂ,_ﬂ TSt

]

ﬂ!.vl,l! T Gideedy Tosae - o.!!m e !u\”rlglw i ——
[ L;102 SEN TE Lo XK % ..} 08 e PO

P N
L1°656°6LL% WAL

TL 9T 'ERT We/CSH0°08  J il 906’ 9CECT TINBRSNCON ‘TN
¥9°952 WAS 99591 3D CISVS MENTSINUY MR WM
Ote6L AL £SI%4 N . CO eb5 015 /00 61E & M TiR‘eT APAEN UR1LTIIE

W1 VR A-E51-dTa STR00°T ¥ (036 1T — OOP'SOP'ET) = 108 CEAREONON
ANIANS WISHT I WALIGMIA 18°916’ 8 W/00E00°08 9 WRL/B96'905°EL IXOTANIB HIW

AN 3R] SO INRUAINSIK) g
Py - 448004 S000t BerNis




) .,..n&
Maa\ A

) A
Jwﬁxw%, M,\...:.

hH.t Y
i S¥AI VSV ¥ P\\;«. 3&... Av
858 BT Od ‘f& ﬁf
ONISSIO0NE HWIIA NASY N &)
ANVIR00 SRED31I OS5V 13 4 *ALTRGE BEBKYS 2IVT IKENEES S ¥ O I3 (WS ;N §
‘ Of ININAVS UNOA ane_Ay QLY. 2. D _ " 16722/50 A8 N0 SWE (67991 09335 4O SN X
MM NOIUOAS SHtL Mg U ISV

6°951'993% WU JUV WOL 1679510998 2 AN NI0E QI66L X&i SSI J
¥°Z96°9WS 9949 ON JID0Q WIP 296° 208 QNI T3 §S8 0N IBYI00 828\.! s".uu?o
0°2069°5S €916 UM LHO00 Q0200 %S IR ASeD ZUNE Y16 O LA L8035 lua..!a 2 MOLX

CoLIE’ 1998 WIANES NI —— L WIS 01AS DINLRT IO
00" B¥L“Z1 Rw_u = xs W4 40 SNSTZ = AN Dk
oLz ! ob SOE SI&0 ®’2-t oIz oE-¥ Wmmlm.

9 ‘e o »2200 82-€ »2200 oE-¥
009°606°Y 0ong’ 9t 162 TEVED | T 62160 OE-p G158
00k 9662 4—1.- 00091 —| —— @B} - JoLE0__ | Q2-L. *£25D R S (7
L] ] LR v L
- B _—— .!.'-‘. oy l.o.w.\.vt 2200595008 . %'I.'I‘ ~ ;!l!\ — I.C\!u
P AL 44 SSi'W 1G4 SSETE W04 16-0C-» ICO-€ | SN2 | AL | &8 K 200067
- m Ll sy ™ G g T o ——
owrw | taon nan ool ownn Ljwe ] wes | veo
gE-LIc (e3s NI
€0°C65°50¢3 WOI/ESOT0°08 @ DS OIS LEP’ZL ARESITY “EaNd
PIGHL XL  SSIN LN 19°6Z3 WAY 6201 HO GISWE AMRKSINON NOLNA T8
- . - [

9621907 N-2S1-D21V 00" LOP°CErS OU/05°61$ & M SITT2Z  VANART DMETIIG
IQIINE VISHT 30 WALIFEIC {00T°ZY -~ O0OBHC’TL) B STOCO [ = W% RISV
AAN N SO IS vLoLRZITVS WE/08C00°08 & WUl OLSLEP° LT HORINIS GV

hiodund




. !

.‘ ..\.
-.— ﬁ-ﬁ’ sawf )
n _\
o C°oa
AL
AAR" N
06882 GV 31 'OCYS 13 = |
300 BOM O3
B0I6S IO INNIA LY Wiy
_ AMY4RO0T IAD3TI 0GW I
OL 1R INAWS HOUA 1 e e e e
15U NOIIUOG SHIL SRNIE I ISVITA
09572098 300 I WIOL | €0°095°2098 20 LOOW TEOL
' MNG6L XL S50
et mre H-d
296°2VS UUSY O il WTK°296°2¥$ (BOEIY THL LSS O 2300 AMOSNES THILRE 4G X
TOHSS L9060 (X LN LS Q-.n:@..wm FSHIAINE ISV RUVM 4916 O 2208000 ARy AL 20 I
~OZL’6EIS IS NIoL o OLL 6ETS L. W0oNANES JINMLNTA “NIAL .
%
vob .. cor’ 1 o o9 $55€0 8z-2 $166D 32§ o
o 0 oW’ o *Z00 ez-2 220D sn.n o€
. o’ LIc'y | ot 152 1360 82-2 ZEVED - nm
QUO' TGS | BN’OE Y% 110 or-< 9GLY0 c
FOW N vt LY B 2
L. wmd BoNe I PRI L 1Py T b L)
SIMIE SS178 10 ssvm s | t6-ecc | 1eaz-z | oezzz | owete _ «om
e : rrf-o e D I D Tt | @eeuvien  § soeon
o | e _den I A ™R W™ Yot £ ;_: we {___ o7
o OTL €C9S L
L6°9TT° LS W/ECO008 8 e 2L Y4 0Y IEANMAISNOTN 1
or66L XL ST18 o4 o0 Lov’e-. -3 TG % Mt T2 NG DM
1 4 = wd dl”m-‘
98Z1 LIW 1-ITI-O2Y  (0oM'#E - s 192°01) R $2'000°T = bl GULSS
QMO NISHT 20 BILGNIG L°961°SES WC/DP00L 7, @ NS POB°ISE’OT IUOIAYER &
AMAIY DL 4D 2EBHMLBYIIO . . "
i —— - 1049 €08 5000 300HS

—— e o S




-, Aﬁf [
. v A
aa\ ﬁ«./
5 o
i 09662 SYX3IL OSV4 13 03 O
_ 2602 %08 0J ) ¢, ¥ .v«.
OHSSII0US IR HIKY Y ¢
| ANWROD 2WLDF T OSV4 13 -~ . e
05 1NINAYS HNOL . — e - 16/TL/EO 2B TG FUY 08°E2B°S65S IO SIRIHD
MM NONBOJ S801 Nl 315 IS¥3I T
Q" €LB' G658 KL WV SIOR ’ 09°£28°6655 00 IO THIOE
gtesd AL SSI
o8zt Y ¢ - 2%
DI 296° 2¥S HAGE ON JANI0N WIP 296° ¥ NN “TIN3 VESE OM 1400 ANDANE THASHE 20 2
00°Z08°6S 916 ON L3500 00 T0R°SS AL 256D ALV S916 ON Lk0a RN AL 30 XE
10°096°2£98 SVIANSS WL 10" 66’ 2€95 2D1A%IS DTRLDET2 WAL
—— TEE‘OE > 1" YVYAL" 420 i Lot 3 4 X
. 'El oF it L6SE0 i€~ ~ »12£0 eL-Z <
, \.m\.? 4] ouw’'s 0 »ZCO -t 2 yZZ00 8Z-¢ <«
on . 17 3.0 00y A 4 oot 95 SLIE0 1€-1 61680 gl-s S
008'Yv9'S : —..llﬂ....(.uﬂml.. LSOt 3 Re-f  f_ __terv0 3 ®RI-7.. |
el £ ] "YW 2NNV v
o umy_ ] _nmuss RS UiCaai i o 1.
00519012 SS1719 1804 SS198 A0 t6-02-2 | e-tc-t {9zzrzz | wsror | cs i€ o
P _ ssse0y T T ssmow ) e worm | Gonvaw | soevs — 2
“aOIN I Lo L S Iwmas 8. e VWS et nvs ... b
V16" 7S ‘iok
OIb6L XL SSAIE 1MOd 5.7 6255914 WOUESOL0"05 & WO 683°CTI0°0T  IFYGHLSINTY
HOCT I H - IS - AN 00" Lot €Cts ®/05°618 9 . T’z NG St
LHOIHIS IVISHT X) MOL. XL
’ ‘ (0b2'€1- 003°SK6'6) X SEG00"§ = WOl GBS
AuY ML 30 SHIMLHVIN 92 LPO’ WS

O6€00°0% & W 669°CIC'0OL (TOtNaS

1906 €78 (CI6Y IO WM
g &% €342 SVX 33 USY4 13 9 %u“
Q BNV » QGBI S ws 9w

rEBI, WINVR 834




09642 SVX3I1 OSwd 13
<W80R X08 O¢

ORISS200HS I WM3ATe MLy
ANYSNOD DRADANI OSW 13

01 ININAYL BNOA
KM NOHIUOE SN2 NURL M ISV

VEBL'6S9S 300 LNOWN TVINL 90°ERL°659% I OGN NIOL 9I66L X3 $6)
9WZINNW K-2
. yeqt IOSINE TEISHT O
»¥Z08°SS 5916 O 133000 00" 208°'GS ADNGIAAT 25V AN $9I6 Ot IFOoon ML 20 1o

;" V26°£598 A31AN3S WIOL ... Diadis JIMLET VIO j

] [T VLOOU TF WY A3 TR0 L7 O = wd Tonedd
N 852 S3520 1€/2% »1260 1€/1 st
00k’ ) 2250 1€,°28 ¥ZZ00 i€/t ¢
608’91 €82 LD 1c/21 61650 14 &t
‘921 | VA% €9 1€/2 spied.  f 3C/Y
b 2 ] My Ve nvo
sowwcy 1 txadmues L v I " YO w -
WS IO IZ SS178@ 1403 SSTW J#04 | 16/1¢/10 | oe/1c/21 | w2z°2zz | €eeroe “ €6 | ¢ wl 1
mres ™| L PPN ~ TSt aade Mt I g B o Il
O M IR ) rove [ ot wvg t
- 90° 186°£<9S W0
- ] . e L] H
ol66¢ XL SSIM S04 LL Yy 0TS WOl/ESOT0°05 @ Wt 6€¥°L90° T LaRaSncan
g8z1y9a N-351-D21Y 00" LO¥EEPS KH/05°61¢ & M 97Z°22 SOV TN
260455 TVASNL 40 HalaTuld (02€°01 - GOE‘186°0T) * S2000°F = WMMX QL
AN 3L 30 INRLEYEIN 629 LES OPE0D"05 @ il 6P L90° 1Y EOLANGS
102SL08 (5165 Iareed
ohas SYi3: ‘OSvd 13 @
ANYEWGD 21812313 OsYd 12 ANVARDD K 19T als g otafowm §
&5 B AR




APPENDIX C - Peask Demand Profiles
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APPENDIX D

Example Energy Calculations




EXAMPLE ENERGY CALCULATICNS

Gally Pump Regor Summary

1. Using the Wiiliamg Electnc Contro! Systern data, and the peak demand pump KW iated
in Aow B, the daily pump report summariet ware crosted tor each of thy pexk days
during tha 12.month period.

2. The summuation of the 1otal pumaiag KW for each pesk dey ai 30-minuts intevals was
calculsted and i3 Nsted In Column A,

3 Nuxt, he dally run-times were calcuigted (Row C) end snultiplied by the pump KW (Fow
) 10 doterming the dally XWH cansumgaion (Row ).

Alterntive Boscey Use Summary

£, The <eak pumping KW' which occuried berveen 10:00 am and 3.C0 pm was detarmined
o “uma A from the Dally Pump Report Surmary for each of the pezk days durlng
tha  wonth penod. These valuak are listed in Solumn G.

2 Naxt, fhe epprocdmatedy monthly KW usege was detannined by multiplying the total
dally usage (Row D) by 30 cixs per manth. Theee vaives era lietad in Cotumng M and
d

3 The peak damand for Altemative 2 iz 2erd (Colurma } due 10 the DLt beng scheduied
off between 10.C0 am o 30 pm.

&, The annugi ity raquicament2 for each sitemative (Row P) wers caicuinted by summing
the 12 month'y vakas.
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APPENDIX E - Pump Kun Time Data
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APPENDIX F

Water Distribution and
Well Pumping Reccids
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FCRT BLISS |
WELL PUMPING 1983
For Fort Bliss and WBAMC Systems only
MONTH PIKE DESEAT YOTAL,

MARCH 83 14274018 68418400 82,602,418
APRIL 99 37886,248] 73809043, 111,165,208

MAY §3 47479.192] 96,669,128 143,148,920

JUNE 93 45690528 107,206,832 _ 162,707,260
JULY 83 30.446,904] 112.048,112] 162,998,006

[ AUGUSY 93 19,120,382] 108.582.87¢| 124,762 958
| SEFTEMBER 83 4957,8381  98970,784| 101,828,320
;W» 7.081,019 78832008 83,403,027
(WOVEMBERGS | 1,080,040] @1 881,086] 62,603,804
__ DECEMBER 89 €220,452] _ 41,000098] _ a8,130748
JANUARY 94 34183041 _ 13.808.847] 45,683,491
FEBRUARY 94 69,007,344 §47,201] 60,044,848
TOTAL (MG) | 316.648,605] 856145288] 1,172,793 983
_AVERAGE (MGD) 0.87 2.38 3.21




FORT BLISS WELL PUMPING

IJUNE 1993 :
For Fort Bliss and WBAMC Systems only

DAY PIKE DESERT TOTAL

{ 2160616: 3,708,302 £,865.918'

‘ 2 1.019218] 3702650 8,521,868

3 1,728,600 5840404 5,868,404

4 1458380 4,080,882 6,517,942

' ] 1,2487481 3108659 4,352,705

: [ §77,2821 2081 141 8608423

T 0 1426875, 47 847 8219725

i ) i 1,995,373 3031272 6,927 148

{ 9 1,874,318 3,441,080 8,318,396

! 10 | 148827 3817,143 5,303 414

11 1,408,768 3.223,218 £,808,983

12 092598 3.422,702 4,313,300

13 1,169,843 3.028,084 4,197 A27

14 1,800,334 4889719, 827,063

18 71,978 3167808  4,139.883

16 2.530471 4,408,831 6948008

17 1,712,158 g,w,:m“, 39808y

18 £138828 769 79_94 4508325

19 2,200,702 1,080,856 4,089,401 |

20 2,680,800 2,011,888 4,602.760!

21 1,583,398 5,018,488 4,681,883

22 20865041 2288213 4304717

23 2,187,470 4,008,010 6,198,480

M 2147444 2.840877 4788021 |

28 | 2878128 $.769,391 6347.817]

2 | 421428 3.488.350 $.909.776.

2r 0 4079102, 4,079,102

28 806,524 4,804,919 5,501,443

29 824,098 516,442 6,200,837 -

30 0 8,977,158 6,377,158

MG 48,360,823] 107,208.615° 152707,238;

) 1.82 3.48 4.93,
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Diurmnal Water Demands July 23, 1992
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APPENDIX G

Storage Tank and Pressure
Plane Balance Sheets




FT BLISS WATER DiSTR!BUTICN SYSTEM STUDY

William Beaumont Army Med Centse (WBANMC) Balanca for Tank 7241
. HYDRO3ITB WK1

T Ratoof | Hourly |, Hourly { Hourly | Cummuiative
! Hourly | Hourly | Pumping ! Storsge ' Storage | Storege |
Tims | Demand ; Dsmand Rate | iageing * Quigoinn "2 '
— to PeakDwy! (g | fgpmer | (gl gen i (ga)
| . 700,000
1:00 . V.45' 40716 249% 0__ 24998 &75.004
2060 1.32] 37066 21,346 0 21348 85358
TR0 C97]_ 27238, 16,658 C.__16€£8] __ €37.000
400 1,071 300481 18466] 94080, 184661 712614
5:00 09| 25583 13973 94080 13,913 102721
600 Q.87 24430, 12,850] 94,080 1285U( _ 8739%1
7:00 1.07] 30,046, __18466] 94,080 _ 18465 049565
~ 500 119] 30415 17,608 860107 17,695 _ 1,017,680
9:00 1.84] _ a7.627 21,607 86,010 25.907| 1,081,683
10:00 1.99]_ 39,081 9 87.685] 994,07
31 1.08] 28,642 67.888] 7 6211
T12:00 0.96] 28057 g 87,8881 818925
1300 071 30048 0] | 87388] 730439,
1400 D78 21,041 BT 8RE[ 642553
1850 0.71;___ 19,937 ol 87,888 "53'4"@7_1
16.00 0.741 _ _20778] 712.¥i8| 851401 72,179 147,028
~i%.0 BEI 1433 €031 b1 66321 583647
“18:50 0. 19663, 055'2 a0l " 63 0280468
15:00 0.60] 18 71,055, 851401 71, 17,29
; 110 334181 JA&I6| 4,080+ 73,635 ﬁ‘%
21:00 148 41858 25833 7_74_9_59#’ __25833] 889,045
R0 67| 44,086 24,288]  7/.040; __24,280] 743,499
23:00 T47] " ALZI8| 2BEEB] 143, 25858 719,380
2400 1.25| _38160] 19,380 0, 16,380] 700,000
~ Yous Tosase, 612583 erm“— ]

11 - Qutof Tank 7241
12 - Tank 7241

Famsme— e avme




F7 BLISS WATER DISTRIBUTION SYSTEM STUDY

|
j

William Bsaumont Amy Madical Center (WBAMC) Balance for Tank 7090/7088
HYDROST.WK1

T Ratio e Bamanci Yotai  Hourly | Hourly | Houry fummulaﬁui
Hourly Hourly 0 Hourly ,Pumping| Storage | Storage | Storage

Tima { Demand . Demand [Uppor PP: Demand ' Rate | lngoing ' cutgoing *2
toPaakDay| (ga) | (ga) | (oah ifooh)1i (gal) | (qm) | (oan
' ; 1,750,006
160 | 45| 84047| 24908, 109,038] 340341 101,185 134034 1 717,149
2.00 192]__T6.507 21346, 97.654] 113,199! 136,350 119,198] 1,734,900
3:83 o.g; 86,21 16658| 726800 89,507 232,560 69537 1,871,323
400 | T1.07) €207, 18468 60,483 ©8,049] 232,580, 9€.G49| 2,010,033
800 | 091 """”‘s&i;’j 44130731 66.317] 80.600 232,560 80,600] 2,162,804
$.00 087 _€04z5, 12850, 63.776| 78,125, 2005601 76,125] 2,919,230
7:00 1.07] 62,0171 18488] 80,483 """95““:.24_%*"'- 232,560 98,040 2,452.849"
300 | 10| @8072 17805| 86,687 104.382. 136,350 104,562 2,484,637
900 | 1.38] 77,866 21907|  99,573] 1214801 138,950 121,480 _2.499.707,
10:00 | 1.98]  80.564 O 80,564 0 87,900] 2,411.807,
1100 | 102 8o018. 0l 85,110 0 8000|2307,
1200 96| £5.847. o Ese2] 0 87,900 2.296,007]
10081 . 1.07] 82017 o 62,017 0 Bl 21481071
14087 78] 44,050 8] 44,060 0 37 600] 2,060,207
18:60 RATIETR) a8 6] . 87,000] 1,972,907
18:00 0.74] 42,660 72770 118.6801 108445, 301,820 188,448, 5,005,676,
15:00 0.51] " %0,860| 695211 08,851 168,202 251,620 cf_zggm%iz
800, 652, I8E47|_ 83968 82,595 146815] 11,625] 148810 2,194,607
19:00 0.60 776 71648 1086241 178472] 221,820] 176472 8,177,045
2000 198, 68,075 YI8E| 142607 216243 13850 2182421 3
3100 148 85761 2560 111,616 137447 138,350 1304471 2,008,556
00 157 8087 B8] 115283 189.540] _ 40,140] 139,569 1,007,827
66 47 BA0T| BoVeB| 110,759, 138,317 0] 138317 1,061,210
24:00 128, " T2 A0 18380 - 0] 830 111,210 0] 1112101 1,760,000

H |

! 1,400.9511 B12,963] 2.075,01412.345.753 2873 15312,579,783 . ]

1 = Quis! 70827080
2 = Tank 703077088
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FTBLISS WATER DISTRIBUTIOM SYSTEM STUDY

William Beaumont Army Macd Center (WEAUC) Upper Pressure Plane
_ MYDRO3T WK1
Ratio ~f " Wouly  Hcurly | Hourly |Cummuiive
' touny Hourly | Pumping ! Storage | Storsge  Siorage
Time | Demand | Demand | Rate | Ingoing | Outgoing | 2
ifo Peak Day! (pal) i igph)*! (33Y) fgah)  {ga) |
' j : { §25.000!
1:00 1.45 40716 24,998 (15.720) __ 908.280
2.00 132 37,066 21,346 T (15720) 893560
.00 097 27,233 15,658 to1, 530) 881 980
4.00 1.07 30,046 18, 466‘ 1 (11,8 £60) 870, 400
$:00 0.91: 25553 13,673 P (1Y 580) 853t 620
$:00 0.87] 24,430 12.850 (11,560} M7 240
7:00 1.07; 30,0461 18,466 {11,830) 835 660
— &G0 1.5 2341t 3416 17,665 (16.720) ___ 819,840
9:00 - 194 a7 627, 21,9071 (18,720) 804, 2:01
10:00_| 139 80.05] 0 (11.660) 792,540
11:00_| 1.0 28642 ] (11,860 751 080,
e 0.68 28,057 0 111,580) "59 480
13:00 "7 TH07T T304 0 11,580) 757,800
34:00_] 0762134 0 19,880) 748,320
13:00 071 19,57 [} 11,880) . 34,740
16:00 0.74 20, ﬂ'ﬁ 72,779 §2,000 i ¥ "40
17:0 O8] 14,3920 69,31 85000 T 84,040
18:00 Jagl Aee6| 83,088| 85000 £08,740
19:00 0.60 _ 18846] 71,848 £5000 951, 740
20:00_ 110~ 33.416] 73,635 40,220 e 1,960
AR -18 41,558 25,838 | 18,720) 975 240
22:00 757" TA4,086] 24,268 19.800) 956,440
23:00 147, A1,278| 25558 15,720) 940,720
24:00 T35 38160] 15,360 , 18.7; 7201 925,000
T T Yolais 611,968 :"55"7:2'2“0’1" _@;3,329)__ -

1 - Outof Tank 724!

2= Tank 7775
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FT BLISS WATER DISTRIBUTION SYSTEM STUDY
Fort Biiss Pressute Plane —~ Lower

*s ~ Qutof Tanks 1314, 1319, 369C, 3691, 3692
*2 - Tanks 7088,/7090, 58300, 129, 493

9 _ HYDROSE WK
Ratioof : Damand * Total | Moury | Houry hourly  Cummulglive
doudy . Hourly o Howly | l Pumpung . Storage Storaqe Storago

Tme | Oemand ; Demand |Middle PP Demand ‘ Rats | Ingolag | eutgoing *2
to Peak Doyl (gal) | (gA) (gal) J, {goh)_ 1 n (ga) igald 1 (gal)
o ' |___3.300,00C
100 { 1451 BR7.685 123, oooT 710, 585. 666000 (60,6887 3,350,885
200 1 1.32] 594,996 123,0001 657,996 _ 660,000 2.004 1 3.052. 689
300 { 0.971 393,141 123000} B16.1411 660000{ 143859: 3,495,548
TS0 | 1071 «33671 123,000! 556.571! 486308! 109,837 5 3,608,205
{500 | 091 368,623 123,000| £91,823] 782,000 _ 270,177 ] 3,876,'62.
§:00 oAT 32811 1230001 475611; 782 000! 268,989 388 4,182,951
.00 1.07 433671 123,000 “356.8711 752,000 _ 208.020 4,368,230
{800 1.6 482.3C7 123,000 605307 762000 156,603 T4 524973
9:07 | 134. 543,102 123,000] 666,102; 732,000' _ «5898; T 4620871,
10:60 ¢ 138 863367, o] 883,387 Q (563367 a,os, T804
f1ueo S 702, _ 4134080 0| 413,4081 0 "(410.408) 3,664,098
12:00 7.3 309,008 0] 389,086+ 0 380.088)  3.255010
13.0G YOI 1 a8 .. 0) 433,671 0 (433871 __ 2,821,339
[ 14:00 ¢ 076 308,028 0] 308,028 0 0BOB) 3, 5‘ ,_,5_1 '
L1500 071] 287783 0] 367.763¢ ¢ 207,703 8225848,
1600 C74] 279922 1200001 422922' €80000] 237,078 2,482 826
A7) 0.61] 206703 1230001 329,703: G60,000] 330,207 2.792,823
Al 800 0321 129696 123,000 252,896 680000| 407 504; 3,200,227
© R0 0.60] 243,180 123,000 4s81601 660000( 293,830 3,494,047 -
R0 T 119 4BR307, 123,000' 605307) 6€60GO0; 64633 — 3848 T4
12400 1.48] 650844 1200001 7228441 860,000 [8:.844)  N.A49R 898 |
2200 187 6% 321 _123,0007 769,331 840,000 98,321y 3,380,875
Sy 1471 £g5791. 1020000 837797, 680,000 37,7910 $8348784
2459 | 125 508.6 33 ,_wo 7897 BuT, 414 6.0300] 52,588 3,401,370
. ! §
- _39_._2“2_5_.11_3”2_.1 70,759 12,996,508 1 (2.645 964] (2.045.034) __ __

. m e e — ——— . ————n s 4 Som— r
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b APPENDIX I - Existing Storage Capacities
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APPENDIX J - Probable Cost Estimates
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APPENDIX X - Miscellaneous Calculations




MAINTENANCE COS™"™

ALTERNATIVE #2 ~ ADDITION OF 8TORAGE COST

A. PAINTING OF NEW TANKS EVERY 10 YEARS

QUANTITY LABOR MATERIAL
DESCRIPTION NO UNIT UNIT  TOTAL _UNIT  TOTAL __ TOTAL
NEW TANKS 12000 §F $0.23 82880 3019 82200 §8,160
8. ANNUAL CONTROLS MAINTENANCE (1.E. LEVEL SWITCHES, VALVES, ETC.)
QUANTITY LABOR MATERIAL
DSSCRIPTION NO UNIT UNIT TOTAL UNIT TOTAL  TOTAL
ABOR 18 HR $28.78 8412 80 $0 8432
MATERIALS 18 $0.00 $0 s250  %as0 $250
TOTAL $652

C. TOTAL ANNUAL COST

TOTAL=  §5,180/10 YEARS + 8382/YEAR
TOTAL » 81,178/YR




APPENDIX L
Life Cycle Cost Calculations




Li"E CYCLE COST ANALYSHS SUMUARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECI®)

LOCATON.  FORTALISS, TEXAS - REGISNNO. 3 PROJECT NO. 94127601F
MROLCTTINE] E%‘I"‘Fs WATER BITEEU TN SYETEM T RISCALYEAR ged
OISCRETE PORNONNAME: ALTERNATVE S = ADDIIONAL 8TGRAGE CAPACITY -
ANALYSISDATE: _07/13/83 ECONCMIT TR 20" __PREPAEEA B P CLARK
4N v
A CONSTRUCTIGN COST $555.932
£. 810K 30,741
¢. DESICN COST 5908
0. TOTAL LO8Y (1A+18++3) TIERID
€ SALVAQE VALUE OF D48\ NG EQUIPMENY %
£ PUBLIC UTLITY COMPANY RESATE N I
@. TOTAL INVESTMENT (1D~ B~ e 3200
L ENERGY SEMINGS (4. 508N
DATE OF NIGTIR 853273 X USEC 7GR DISCOUNT FACTORS: LSONBER IR
ENERGY cost SAVINGE  ANNUALS  DISCOUNT  DISCOUNTED
SOURCE GMBTU(}  MBTUNAD)  SAVINGS())  FACTORW)  SAVINaR(R
A BLEC §2.34 ) 20 14.68
8. Di8Y . (% 17 - -“-%
C.AESD 3 nwe ,
&p. ,“;",, 60 ) # &6 5
: - o 1358 (1)
£.COAL 0 F
Q. SOLAR 80 X 0
W ggg:a & 5.5 (0
i. & — ......__.%a_
J.AEFUS e 2 Y 5
K. WIND G 1 13.2¢ $0
L OTHZR — 2] 19.58 §
1. QEMAND SAWNGE 57 1359 833 720
8. YOTAL 9 se7 ¥ R0
S NON ENERCY8AVINIY (L OR BOSTLL
A ANWUAL FECURRNG (/=) _<81.170.0
1. DICCOUNTBACTOR {TABLE A} 1558

2. DIGOOUKRTED SAVINQW/COST (A ¥ 3A1} =318,000
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L FE CYCLE COST ANALYSS SiIMMARY
0 ENEPGY CONSERVATION INVESTHMENT PROGRAM (EC1P}

B NONRESUARIKI SAVINGS (4) OR COST{~)

(e 2V SAVING 3(+) YEARCOF QISCOUNT DISCCUNTED SAV-~
COSTI=){1; 2SCCLA Y FACTOR(Y NG+ X2O3T(~ &
VST | U AN 1 . S —_ 50
6 _ s o he $0
LI ) - 2 8399 -~
| RS - .2 088 . 8y
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¢ - $0 7 D 74 . t =}
- . [} 75 — L 1
¢ _ 30 S N 30
N ) 10 oey %0
k - . . u 0.3 0.
i 80 12 os2 |
e 30 3 906 e e
L - 0 R 95 . K ©)
o T T T 036 )
p TOTAL — — B0
€ TOTAL NOH ENERIY NECOUNTED $AVINGE (3A2 + 3304) =8¢ 000
3 & SUPLE BAYRAC C IGHINY 0 M 0 ILNUIECC ROWIC LIFEY) __BIYRARS
8 TOTAL NETORCOUNTED SAVINGS (N4 aC): _seTy
§.3AYNAS TO NVESTWENT AATIO (M 10 e
© 4DLUE TED INTERWAL RATE OF RETLIRM (4 AR) &%

S wrthm s c———




APTENDIX M - Scope of Work
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i3 MAY 1994

CARTERJURGESS

3880 RULEN $TREET

$.0.90% 385006

FORT WORTR, 7X.
76183-3006

Gentleren:

Refazence Purchase Order for the anslysis of the Yater
Distridution System at Port BlisZ, TX.

You are hexeby auchorited co procesd as required under the
scope of work fer this project. Your Plmm has been
requested to subnit 3 draft prefinal raport, prior 80
gubmiteing a 2imal report for this study.

ghould you have any guestions, please contacet Richatzd
charpagne at (837)334-3750.

rd eyt 1

Sincssely, 7,
LR L e

c.o.x., wl.
Tort Worzh




Fo:t Glies Water Distribution Study
Scups of Work and Assumptions

SCQPE QF WORK

1. Gathoer and compie dats from Fort Bliss Public Works (o the Watar Distrdution System
which setves Witiarn Seaumont Army Medical Canter (WBAMC),

2 Partorm & aite ivestigation to gather asditions! deta.

3 Anilyze anc update 1ha exitting KY Pipe data fles crested by Taxas ASM for 8 previous
studly.

4. Use tw KY Pipe model flor the noak dally ucage) 10 simuiats the hours batween
12:00 am anct 240 pm 1y determing it 9 pumps sening WBAMC can be scheduled "ot
duingthe p  dlectrical LBagY perldd.

[ 3 2asec 00 9 KY Pipd ansiysis and the sseurnpticna isted Delow, caicuiate the
onnstruction cost, energy vavings and e cyCls cost for the saditivnal storage capsclty
& WBAMC,

e mwmwmuna 8 e cycle 208t anglysis repont omplete wih

1, WBAMC Is the moidt onitice! brarch ¢f the antire water distribution gystem based on
cheervations of Fozt Biss Public Works.

2 fort Bligs MUORS Works wil pecvide the A/E with the KY Pipe data flas as weil as weva
montha &f Histordcsl hourly pumping daia (on tisk) for all of the wel end distridution
pumps e the WBAMC water distridution systsm,

& A/E wii scfust the historical deta 1o nflect the added consumption ¥om thine residental
2308 814 Logen Melighta Saced an “typical® capscity and demand for noted usoge. Alto,
2 isacnadle saity tactor wil DS edded (8. 15-1S%).

<4 Fort Miss Fubic Works wit pronide the A/E with drawings of the WEAMC water
disgibution sysiom, inciuding focativ and sizes K¢ Al purmps and piping, as wek &8 tank
isstions and elevations,

S. Fort Bliss Public Works will provide the A/E with icwest accapladlo tank watet loveis to
mainlain fire fows and dikton (equirements 107 tho tanks assoclated with WEAMC.




Fort Bliss Water Distribution Study
Scopy of Work and Assumptions

Using the tank love! infermation and the pumping run time and capachy dats, the AJE
will ealeuiats $he gverage hourly draw gown rate for osch tank for use in the KY Pipe

andlysis.
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;S WATER SYSTEM

’ DESERT FIELD
PUMP STATION

sPacsesxIeens00

LEGEND

CXISTING STORAGE RESTAVOIR
NiW STORASK RISERVOIR

WELL PP,
WELL PUMP,
WELL PUNP,
MELL PLMP,
WELL PUM,
WELL PUIP,

BUILOING NQ. 1470
SUSLDINA NO. 1292
BUILDIN NO. 3431
BUILDING NO. (999
BUILDING NO. 11244
JUILDING 20, 11100
BUILDING NO. 1318

BOOSTER PP,

SOUSTER PUMP, BUILDING NO. 7084
BOCSTER PUMP, BUILDING NQ, 7242
B300BTER ALUMP, BUILDING NO, 4318
HOOBTER PUNP, BUILDING NO. I1ITS




APPENDIX O

Symbols, Abbreviations
and Conversion Factors




KW
KWH

KCF
MCF
BTU
KBTU
MBTU

I KWH
L KCF

SYMBOLS AND ABBREVIATIONS

« Kilowat: . - 00 watts)

« Kilowautr-. _ar (3,000 watt-hours)
« Cubic Feet

« 1,000 Cubic Feet

- 1,000,000 Cubic Feet

« British Thermal Unit

- 1,000 BTUs

- 1,000,000 BTU:

CONVERSION FACTORS

» 003413 METU
« 1011 MBTU
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"TRRMY FY 1904 MIUTARY CONSYRUCYION PAGJECT DATA 110 400,
T AETME AP0V 00 L0tat & BRAT Mt
Fort Bliss, £1 Pasn, Texas water Insteiputicn Energy Retrofie
§ WY tuwY ¢ BNIIY &Y 1 reg £ 00 § Nt ot any
8000C 623
? N {MNRS
™ oy :;', ] :‘“
Additomal water storage tanes Gal{ 1,000.000] .5591 659
®
Sudtotal 559
Coatingency (5%) 8.9
Total (ontract Cost §37.9
SI0+ (6.0%) 35.3
Total Request 6232
Total Request Reunded 623
EOUIPMENT PROVIDED FROM (THER APPROPRIATIONS
10. DESCRIPTION OF PROPOSED COMSTRUCTION:
The water distribution retrofit at Fort Bliss consists of instaiing 1
ms1lion gallons of scditional storage Capacity to 2limirate the neet to
ope-ate the distribution anc well pums during peak electrical periods.
Thee retrofit system results in 8 discounted dayback period of 9.3 years
A Savings To Investment Ratta (SIR) of 1.45 and an Adjusted Rate of
Return {AIRP) of 6%.
11, REQUIREMENT,:
Refer ta attached for additional informataion,
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System Deseription

The existing wuter distribution system consists of 17 well pumps and S i soster
pumping starions. The desert field well und booster pumps were nnt included in this
scudy due to their remnte location. The well and booster pun,: provide woter
supply to severc) ground elevated storage tanks located across the reservaticn (Refer
i Apr ~is N for map indicating gencra! locations). These storaze tanks are
located to provide three pressure zones. The upper pressure zone is maintained by
« noe million gallon tank. The {itermediate pressure zone is maintained by a 0.6

{lion gallon tank. Pressure in the lov-er zcne is maintained by three (3) eievated
stmage tanks,

anslysts Of Preser: Encrgy Consnmgtion

Ia gcder so establish the energy consumption of the existing water disteibution system,
El Paco Electric supplied 30-minute measured KW demand values a3 well as utitity
bills for the entire base for the period from September 1991 through August 1992
(Refer to Appendix 8 for this data). This data was used to determine the peak
sizsteical demand day for the entire base which El Paso Electric utilizes for bdilling
purposes each month. Next, the Williams Electric Automated Control System was
utilized to download the pump run-time dats for each pump, for each of the peak
days curing the 12-month period proslously ideniified (Refer t0 Appendix E for *his
data), Using the run-time data and the KW demand for each pump, the total
pumping systern cleetrical demand was ¢aleulsted and subtracted from the base
electrical demand and plotied with the ¢/.tai base demand (Refor to Appendix C for
these grapht). Tr. ;¢ graphs 1cpresent the muximum deaand savings possidle
through modification of the water distribution system. These graphs were then used
ta datermine the maviniim peuk shaving potentis], and the most edvantegeous
operating pericd! for the perk shaving methods. Example snergy caleulations along
with o narzative deseription are included in Appeadix D. The total ireai\: shaving
potential for the pumping system was determined to be 3,158 KW/YR (Refer to
Appendix E for calculations). The most advantigeous period for peak shaving is
betwaen 10:00 2.1, wnd 3:00 p.m. daily (Refer to Appendi= €).

Analysis of Fresent Water Consurption

A, Purpose

The purpose of the water distribution system mo deling was 10 detvrmine the
edditlonal water storage requirements necded fo  aperste the system with
disteibution and well pumps turned-off during the hours of 16:00 am ta 3:00

P

Yiche 2 02/084/99 86 58AM
Machine 1D COM_i Job Name 14318

1T

AN




Proposed Water Dar.ands

Existing pumping records for distribution and well pumps for the periods
beaveen March 1993 and February 1994 for the Fert Bliss and William
Beaumont Army Medical Center (WBAMC) systems were analyzed. The well
pumping data was utilized to sepresent the sverage dslly demand. The
sveragz day well pumpape rate was 321 MGD. The pesk day well pumpage
occurred on June 16, 1993 and was 6.95 MGD. Hourly pumping records were
unavaitadble for the wells und distribution system pumps.

Tank level information was not avalable. It is ressonable ts assume the
average daily and peak day pumpage corresponds to the water demands
within the system. Hourly records of pumping or tank levels are not
svailable. Hourly electrical power usags by pump (from Ecergy Engineering
Analysis Program teport prepared by Carter and Burgess, dated Febmary
1993) was uted to evaluate the diurnsi water derands. The pesk day
pumping tecords for July 23, 1992 sre presented in the table contained in
Appendix F. A graph of the diumal demand for July 23, 1992 is also
containec in Appendix F. The moxitaum hour usage occurred at 10:00 pm.

Analysis

The KY pips computer file for the base mode! was supplied by Fort Bliss and
was developed for a previous study performed by Texas ARM Usniversity in
Msech of 1991. The total peak day demand in the modeling was 11.13 MGD.
The base file with the 11.13 MGD peak day demand was modified to reflect
futare growth in the water system. Point sourcs demands for the Van Hom
and Logan Heights Additions were sdded to the model. The peak day water
consumption used for Van Horn and Logan Heights are 0.80 MGD and 1.95
MGD sespectively. Alzo, the water demand at the Hospital was increased
by 25 perceiit. The (otal peak day demand mndel was 13.89 MGD.

Several different demsand conditions were modeled with the Fort Bliss water
distribution system model for steady state conditiors including:

. etk Day Demands
o Psak Doy Demands with all pumps off

¢ Maxiirum -Hour -Demands (using a 1.7 peak day -to maximem hour
ratio)

¢ Tank Filling during Low Demand Periods (using a 0.70 peak day to
lat2 evening/carly moming demand ratio)

For the demand conditions listed sbove severs! scenarios wers evaluated to
further refine the system. Fesk dey and maxmum hour demands weare
modeled with cxisting pumping <capabilities ard proposed pumping




repizcements. Several iterations were performed for the tank filling scenasio
to evaluric the existing pumps ead the sbility of the systera to fill the tanks
&nd provide supply 1o the system. From analysis of the computer modeling
and calculstions it was determined that sdditional pumping and storage
capacity would be nccessary 10 aperats the s;sem a8 proposed.

Results

Additional water storage capacity of 0.75 MG & recommended in the vicinity
of Tanks 7241, to supply the upper pressure plane with ground gtorage anc
provide elevated storage to the middle prassure pluns. Additicnal watet
storage capacity is recommended in the vicinity of Tanks 7090/7088, to
provide ground water supply to the middle pressure plane in the event suppl:
from the lower pressure plane is interrupted. luterruption of the suppiy could
iclude & broken pipeline, - perative pumps, or if supply 1o the Jower
pressure plane was temporeri.y interupted.

Additional pumping of 1200 gpm is needed to refill the proposed tank neas

Tark 7241, Since no pumping will occur during the hours of 14:00 ar to 3:00

pm, the meeting of the domestic demands as well as filling of storage tanks

is rec-rired in the remaining hours. In crdee to refill all the elevated siorege

in the jower pressure plane und Tanks 709077088 ar-] the proposed .28 MG

g:k and additional pumping of 3500 gpm is required at the Pike Pump
tion.

A.summary of the recommended water system capital improvements required
for electrical peak shaving is listed in the table below,

Summary of Capltal Improvements
for Wuter Distribatios Sysiem

Improvement Joestion
New 0.75 MG Storage Tank Middie Pressure Plane
{ne 7 sank 7241)

Replacement of pump #2 with 2800 gpm pump | WBAMC Station #7242

Replacernent of 10" line with 12° Line Service ling from 7080 to
(approx 3300 LF) 7341

New .25 MG Storage Tank Middle Pressuce Plane

{near tanks 2088/7090)

bl
Replacement of pump #2 with $800 gom pump

ike Smin #1313
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Anatysis Gf Energy Conservation Opportunities (ECO'%)-

A

e ‘ 8 o
Increase Storage Capacity (Alternative #2)

The addition of 1.0 million gatlons af storage tank capacity wes analyzed. The
existing storage capacities for eli of the tanks ai Fort Bliss are listed in
Apperdix ¥, The size and Jocation of the new storage tanks were based on
the results of the KY pipe analysis discussed and are as follows:

WBAMC:  Middle J3MG
Lower L3, (¥
Total 1.0 MG

This addirional storage capacity will gliow the w.il and booster pumps to be
shut-off during on-peak utility periods, The existing Williams Electric Control
system would be utilized 1o disadle the pumps during tpecified peak poriods.
Software changes only would be required 1o secomplish the added functions
using the existing control system.

Coxclusions

The results of this study iadicate that increased storage capacity for the Fort Bliss
Water Distribution System will result in an SIR of 145, 2 smpie payback of 93 years
ond an negative Adjusted Internul Rete of Retumn (AIRR) of 6.0%.




{8 CYCLE COST ARALYSIS ZUMMARY
ENERGY CONSERVATION INVESTIMEN T PROGRAK ECH)

(OCATION:  FOATIR 183 TEXAS , , ___FEGIONNOD. § PROVECTNO. B4121801F
: ER XS TRIBUNION § FISCAL YEAR 1964

DISCAETE PORTICH NAWE: ALTERNATIVE 2 - ADDITIONAL STORAGE CARREY
ANALYSIS DATE: _67/12/9 = CCONCWELFE 20 PREPARER . P.CUARK

L (INVESTMENT ("} 2 A

A. CONSTRUCTION COSY 88 932
8. &810H 3304
C.OESION COST $33.536
0. TOTAL COST (1A+1841C) 5433 20
£ GALVAGE VALUE OF EXISTING EQUOMENT ~
£, PUBLIC UTILITY COMPANY AEBATE "_::E“"‘
8. YOTAL INVESTMENT (1D=1E-1F) 939200
1. GNERGY SAVINGE ()/CQIT(-):
PATE OF NISTIR §8-3273~X USED FOR DISCOUNT FACTORS: OCTORER 1092
ENERGY cosY SAVWGS ANMUALS  DISCGUNT DISCOUNTED
OURCE YVBTU(Y) WBTU/YRIZ)  SAVINGRIS)  FACTOR(4 SAVINGS(H)
A.Qec 8.3 0 L) 1408 %0
(N34 % (1A N
S —EE
) ) 20,
F corL ﬁ —has —
N y 18.
o380 D 1388 F)
I BIOMA ) 7] )
& AEFUS ® __1e 0
K, WIND 5 508
i n ® 1380
M. DEMANG DAVINGS e 887
N. TOTAL 8 §67 A7 -

VINQS (41 OR T {~):

A ANNUAL RECURRING (#/~) 871780
1. CISCOUNT FACTOR (188LH 2) 15.89
£ DISCOUNTED SAVINGS/ICCRT {35 X A1)

§

i
f




UFE CYCLE COST ANALYSIS SUMMARY
° ENERAY CONSERVATION INVESTMENT PROGAAM: (ECP)

8. NON RECURRING SAVINGS (+) OR CO8T(~)

(TEM SAVINGS{+) YEARCF DISCOUNT DISCOUNTED 8AV=-
COST(~)(1] OCCUR.(Y)  FACTOR(Y QB (+)CO8T(=){d)
s $0 0.98 $0
s $0 ), _8
e [ 1) ) .00 30
i $0 [ 0.88 }co
(Y %0 8 0.82
. [ 1) ‘% D (%
¢ 0.78 _$0
M. (") [ ¥5Y $C
L — ] [} 0. )
]
4 - 1 e
3 56 2 oe
m. 3 6
4
. — ) 5
p. YO ) 0
C. TOTAL KON ENERGY CI5SOUNTED SAVINGS (3A2 + 38p4) ——fin0ee
—_— §3YEARS
~mmeny
1.4%
£.0%




[ESETETTATHE ZRVEIS VT ATYORGCNTRAL TR ! EST o )
PRGECT. SORY BLIED WATER BiSTRIB/TION QYSTEM conr
: BRAWHE NO: DATE PACPO:
LOCATION: PORT BLIBS, TEXAS 132504
oo CENMATYON: oeenid oY
T DEACALTION QU 1 wTRULE |
NVAS WORN [URIT | G U | A3 | UNPRRE| 4081 JUNFRICE] COBT |UNPRICE] GORT €&y |
2OURDATION:
EXCAVATION 10 jov (YT 1Y el wae ) "w Y
AR, TARTH 10jeY 8| o 100 11200 e '™ uR o
ZOUNDATION BASKFRL e ey | w008 wa wco 0.00 ') "ol
COMPACTION 100 |¢Y o e I se| owo 1302
DHLLED PRRS N w| 1iewm seoo| oo e[ s %12
I CONG. SLAD ON GRADE | @00 [oF au| mwoo ate] o000 40| waeml 4132000
TAMS:
7S 0AL BAL BTEEL TANK e meseey! meae ! Risser) muser| nsicaes] wsseses| ke
IS0, BAL STREL TANK 1lea sazse| Bers{ el 11| 0800.00] wecose|  samee?
23 GPM FUW 1EA soses! seweel aces| mooe! wesoee| wotoes|  sease
DBIPMPUWP t|sa awee! eoncd! o] woe] twsoea| 10 W
PIPNG:
A7 DUCTLE IRON 2% | 18| ens® n| uenl wiwko
CONTROLS:
SCPTWARE CHANIES Vs o0
1]
|
$9TOTAL 3190506 Y i W
MEANS MOTFIEDNe.3%) A
OVERHEAD A PROPIT =0s 94,268

L8R HE.141]
SRR




