CHAPTER VI

PRELIMINARY DESIGH

Proposed Hater Production FacilitieS'

Based on the water supply plan, water production facilities, i.e.,
tubewell, transmission line, discharge tank, booster pump and distribution

tank are designed according to the following design parameters.

6.1 Tubewell

a. Digmeter of well : ¢ 300 mm

Depth of well ;300 - 350m
b, 'Type of pump :  Submersible pump
c. Diameter of riser : ¢ 150 mm
pipe
d. Production 1 30 lit./sec (= 1.8 m3/min)
e, - Electric power T AC L6O Y, 60 Hz
f. Operation method : Remote control operation

{1) Design of tubewells

1) Calculation of pump head loss

Pump head is calculated by the following formula,

L ve
ha = f % o X (Eg) x 1.9
where, ha : Head of friction loss {(m)

£ ¢ Friction loss coefficient
{0.02 + 0.0005/D)

L : Length of riser pipe (210 m)
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2)

43

5)

6}

7)

V : Memn velocity in the riser pipe

m/sec)

g : -Acceleration of gravity (9.8 m/s?2)

210 (L12

hy = (0.02 + 0.0005/0.15) x 515 * g ) ¥ 1.5

T.225

H]

Diameter of feeder pipe : (g 150 mm)

Friction loss of laying pipe (¢ 150 mm, L = 1.0 m)

) 1 1.72
hp = (0.02 + 0.0005/0.15) % =y X ( Se ) x 1.5

0.034 {m)

{(1.70

Friction loss in feeder pipe which is connected with

the main transmission pipe line. (4150 mm, L = 30 m)

1.72
2g

30

hy = (0.02 + 0.0005/0.15) x x ( Y x 1.5

H

1.032 {(m)

Loss in bent pipe and valves

{approximately 10) {t = 1.0}

2
ny = 1.0 x (;g; ) = 0.7 (m)

Total head logss

Hf = hy + ho + hg + hy

7.225 + 0,034 + 1.032 + 0.147
8.438 (m)

1]

L

Total pump head
H = 210 + B.438 = 218.438 (m)
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(2 Power of submersible pump
The power of submersible pumps is calculated by the

following formula,

0.163 x Q@ x H
.pump efficiency

P(KW) = ¥ (1 + surplus ratio)

where, Q : 1.8 m3/min ( = 30 1lit./sec)
H o 218.44 (m) |
Surplus ratic : 20%
Pump efficiency : 63%

0.163 x 1.8 x 218.44
' 0.63

122.01 (KW}

P{KW)

x 1.2

(3) As mentioned above, the specifications of the submersible

pumps for tubewells are as follows;

Diameter of riser pipe : D= ¢150 mm
Production : 1.8 m3/min (= 30 lit./sec)
Pump head t 275 m

Power of submersible pump : 185 KW
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Transmission Pipeline

a. Ductile cost iron pipe
b, Design velocity
Diameter Design Velocity
$75 - 150 mm . 0.7 - 1.0 m/s
200 - 400 ¢.9 - 1.5
4506 - 800 1.2 - 1.8

(1) Head loss

The Hazen -~ Williams formula is used for the calculation as
follows.
HE = 10.666 x C-1.85 y p-4.87 y 1.85 x|,
where, Hf ; Head loss (m) |
€ : Coefficient of veloeity (C = 130)
D Diameter (m) _
Q : Production water {m3/sec)
L

Pipe length (m)

(2) Pipe installation
A typical cross section of pipe installation is shown in the

following figure,
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SECTION OF PIPE INSTALLATICON
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6.3

Discharge Tanks

a, 30 g

V =
V¥ : Available storage capacity (m3)
q

Discharge (m3/min)

For the Projéct, the five discharge tanks are planned to include

one at Campo de Canalitos, three at Campo de Norte and one at Campo de

Lavarreda.

6.4

design

As shown in the following table,

Name of Well Field

Campo de Canalitos
Campo de Norte

- do -

- do -

Campo de Lavarreda

Booster Pumps

The power of the

factor.

Design factor

~ Design discharge:

- Head:

Name of Booster
Pump Station

B.P.6
B.P.2
B.P.5
B.P.6
B.p.1

Avajilable
Storage
Capaecity
162 m3

126
63
63
63

booster pumps is ecalculated by the following

60 1it./sec = 3.6m 3/min
(Canalitos BP-6)

H =z 78m

(1) Power of Booster Pump

0.163 x Q x H

P(KW) =

pump efficiency

0.163 x 3.6 x 78

¥

"

0.63

72.77 (kW) % 75 (kW)
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(2) Specification

The specifications of the multi-stage volute pump at B.P.1

are determined as follows.

Diameter of suction pipe : ¢ 200mm
discharge : Q= 3.6m 3/min
pump head : H=78.0m

Power of multi-stage volute pump : 75 KW

6.5 Distribution Tanks

In the project, five new distribution tanks shall be constructed in
Campo de Canalitos, El Rodeo and Hermosa. Their dimensions are as shown

in the feollowing table.

Name of Name of Available Ground
well Field Tank Storage Dimensions Elevation
: ~ Capacity (V) EL (m)
Compo de San Gaspar °© 2,240 m3 20x2025.6 1,610,00
Canalitos
El Rodeo El Rodeo * 1,260 15x15%5.6
~do- No.3 ** 25.2 halix1.6 - 1,270,006
~do- Norte 360 Bx8x5.6
Hermosa Hermosa * 2,835 22.5%22 555 .6

Note: * (V) = Discharge (m3/hr) x 7(hr) 5 1.25

%% Public standpipes
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CHAPTER V11

ORGANIZATION AND MANAGEMENT

7.1 Organization for'Project Execution

The perosed project aims to solve the Qater service problems at
present and for the following several years through groundwater
development for 1 m3/s.- ‘The early implementation of the EMPAGUA plan is
urgently requiréd. The project implementation will be executed under the
responsibility of EMPAGUA.

The main compornent of the project is groundwater development plan
for 1 m3/s and the supply plan for the developed groundwater. 1Its main
project facilities consist of the 38 wells, 34.2km of transmission pipe

line, and the associated facilities.

EMPAGUA will be responsible for the execution of the entire project

Iimplementation including the following works:

Detailed design of the project facilities

t

Planning and supervision of the construction works

Land acquisition and other required preliminary works

Procurement and supply of the main material and eguipment

Procurement and furnishing of funds

_ For overall execution, EMPAGUA will appoint a Project Manager under
the Engineering sub-manager for the implementation of design “and

construction works.

The appeinted Project Manager will be direectly responsible for the
implementation of the Project and for coordinating the activities of all
the relevant agencies within the given level of responsibility under the
EMPAGUA's regulations.

'The proposed organization chart for the construction stage is

presented in FiGURE 7.1,

It is proposed that detailed design of facilities required for
project, préliminary works and supervision of implementation to be carried

out by the consultant engineering services.
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1.2 Construction Works

The major construction works are as follows:

- Wells 38 (estimated pump-up volume 1.12 m3/s)

- Conveyance pipes 13 systems
total length of 45,790m (of which 34,180m
is to be newly laid) '

- Tanks At 4 locations

- Booster pumps At 6 locations
(including spare pumps)
- Electrical lines 22.8km

- 0/M Roads 57.5km (of which 3.2km will be newly
constructed, widening 1.5km)

- O/M Offices At 2 places (situated at existing facility)

- Main Station At U piaces (situated at existing facility)

-~ Sub-offices At 7 pléces {of which 3 iz newly
constructed) -

- Pump stations 38

- Horkshop 1

7.3 Implementation Schedule

The implementation period was determined on the basis of such
factors as the scale, cost and number of proposed Froject facilities,
ability of contractors, procurement of materials and labor, and EMPAGUA's

capability to finance construction, ete.

The preparatory works such as the preliminary design, the land
acquisibtion and the construction of access roads will be completed within
the first year to expedite the commencement and consequent completion of

the construetion works.

Although the funding capability of EMPAGUA, as well as financial
cooperation from Japan, other countries and international financing

agencies will be gtudied before final determination, a total
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implementation period of 4 years is tentatively proposed including 1 year

for preliminary works and 3 years for construction,

of facilities to be

constructed in a certain year are scheduled to be completed within the

In consideration Project objectives,

same year, and implementation will be phased in order to obtain benefits

upon the completion of each construction period.

Moreover, ammual target works that must be completed, will be

scheduled based on the annual water distribution program.

The time and work schedule will be proposed as shown below:

IMPLEMENTATION SCHEDULE

Year 1957 1988 1989 1930
Pre Projeet Works Construction Works
Hork Schedule Detailed Design Well - 13 Hell-13 Well - 12

i Survey
Preliminary Works
Temporarcy Works
Land fecquisition

Booster Pump - 1

Pipe Line §9,420m

Distribution
Tank - 2

O/ Road

Sub Statien

Land Acquisition

Booster Pump - 3

Booster Pump ~ 2

Pipe Line 13,67Cm Pipe Line 10,090m

Distribution
Tank - 1

/¥ Foad

Sub Station

Land fcquisition

Disteibution
Tank - 2

0/M Road

Sub Station

Canalitos
J.A.

S.L.

5.G.

¥orke

Lavarreda

EL Rodeoa

Hermosa

Rehabilitation Hell-22

Well-7
P.Line 7,060m

Well-2, B.Pump-}
?.Line 1,400m

Well-4, Tank-2
P.Line 960m

Well-7, B.Pump-|
p.Line 7,880=

Well-3, B_Pump-2
P.Line 1,850m

Well-3, Tank-1
P.Line 2,260m

Well-3, Tank-1
?.Line 1,5850m

Well-4, Tank-1
P.Line 3,200m
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7.4 Material Procurement and Construction Work

The main materials and egquipments for the project facilities will
be directly procure of on the responsibility of the EMPAGUA and will be
supplied to the contractors. The construction works will be executed by
international or loecal contractors contracted through competitive

tendering.

Land acquisition for the reguired facilities and arrangement of the

power line will be executed under the responsibility of EMPAGUA.

7.5 Organization for Management and Control

Water produced under the proposed Project will be conducted to the
g.distribution terminal facilities through a transmission system of 7-

lines.

Basically, water production, water distribution maintenance of the
facilities and equipment are performed under the responsibility of the O/M

director of EMPAGUA on the basis of EMPAGUA regulations.

Daily operation and management for the water production, water
distribution and maintenance of the facilities and equipments will be
carried out the secondary operation office situated at the respective
transmission.system terminal sites and the #-Main operation control office
situated at the distribution terminal site. The l4-main control offices
are under the Las Ilusiones or Santa Luisa Plant offices, depending on the
command area for water service. Operation wells of EMPAGUA will be
increased at 2-time of the present wells post the proposed Project
implementation. Consequently, the staff for the O0/M should be

supplemented to the optimum and necessary number corresponding facilities.

In addition, to maintain effective operation and maintenance, a new
workshop will be created near the newly developed wellfield and will be
provided with the equipments. and machine as shown in TABLE 7.1, The
proposed organization chart for the O/M of the post project is indicated

in FIGURE 7.2.
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CHAPTER V111

COST ESTIMATION

8.1 Outline

The edpenses assoclated with the implementation of this project
largely consist of the direct construction expenses, the management
expenses, the land aquisition expenses, the technical management expenses
and the contingencies with respect to the amount of work and price
fluctuations. The fipancial cost estimation for the project
implementation was therefore performed on the basis of the following

conditions.

(1) Prices for December, 1985 were used for the financial

evaluation.

(2) The following exchange rate was used.
US$1 = 1 Quetzal

(3) The construction works are to be implemented on the basis of

competivite bidding between international and domestic contractors,

{(4) The materials expenses associated with the construction work
are to be directly purchased by EMPAGUA which is the implementing

body, and the procured and supplied to the contractors.

(5) The contingencies are regarded as 10% of the direct works
expenses and the price contingencies are estimated as follows

according to the LC and FC portions of the project for each year.

Year FC LC

1987 2,304,995 1,676,011
1988 6,802,767 3,287,291
1989 8,343,786 3,406,073
1990 7,199,934 2,688,319
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8.2 Work Expenses

The expenses for the implementation of this project were caleulated
for December, 1985 prices as shown TABLE 8.1. The financial expenses were
Q 35,709,206, and the breakdown of this gives Q 11,057,724 (31%) for the
local currency portion and Q 24,651,482 (69%) for the external currency
portion. The breékdown of the project expensed as shown in TABLE 8.2 -

8.8,

§.3 Land Acquisition Expenses

The purchase, acquisition and lease of the land necessary for the
project is all number the charge of EMPAGUA. The financial expenses Total

for the local currency portion were Q 1,022,525.

B.4% Maintenance and Management Expensses

The maintenance and’ maﬁagemént expenSes are composed of the
personnel expenses, the machine and equipment dépreciation expenses, the
vehicle and office running expenses, and the expenses for consumables,
ete. The maintenance and management expenses were caleulated on the basis
of the works organization indicated in FIG. 8.1. .The annual maintenance
and management expenses amount to Q 6,359,119 and represent approximately

18% of the direct project expenses.

8.5  Existing Well Rehabilitation Expenses

The expenses for the replacement of 1lift pumps, cables, conirol
panels and other equipment for the rehabilitation of the 57 existing

wells, were incorporated into the caleculations.
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TABLE 8.1 Financial Cost
\(Unit: Quetzal)
Foreign Local | Total
1. Production system 9,241,725 1,415,411 10,657,166
2. Water Supply System N,083,072 1,695,223 5,778,205
3. O/M Facilities 2,872,150 695,271 3,568,021
4. Rehabilitation 1,191,100 159, 190 1,350,290
5. Powgr Supply System 2,490,201 396,433 2,886,630
6. Monitoring System 275,240 40,300 315,540
7. Preparation - 220,093 220,093
Direct Construction Cost 20,154,088 4,621,951 24,776,039
(Sub:Tétal) .
8. Administration & 2,256,350 4,408,000 6,664,350
Engineering
9. Land Acquisition - 1,022,525 1,022,525
Sub Total 22,110,438 10,052,476 132,462,914
10. Physical Coﬁtingencies 2,241,084 1,005,248 3,286,292
Total 24,651,482 11,087,724 35,709,206
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TABLE 8.2 FINANCIAL CONSTRUCTION COST

(Unit: Quetzal)

ey,

Item : Foreign | Local Total

S

1. HWater Production System

Drilling 5,104,812 990,390 6,095,202
Test Pilot Dirll 254,150 10,800 264,950
Pump : 3,674,800 - 3,074,800
Trasportation 207,963 68,651 276,614
Pump House - 345,600 345, 600
Sub Total 9,241,725 1,415,841 10,657, 166

2. Water Supply System

Pipe Line 2,739,138 797,467 3,536,605
Discharge Tank - 112,639 12,639
Distribution Tank 5 400 686,285 691,685
Syphon Bridge 18,534 81,950 100,484
Booster Pump 1,300,000 11,882 1,311,882
Rehabilitation of Existing

System Bridge 20,000 5,000 25,000
Sub Total 5,083,071 1,695,223 5,778,295

3. O/M Facilities
0/M Road - 225,343 225,343
Communication Cable, etc. 334,230 - 334,230
Control Panel & Remote Control Panel 891,000 - 891,000
Transportation 123,875 20,895 144,770
Erection 568,265 202,073 770,338
Sub-Station 60,000 30,000 g0, 000
Transceiver (FM) 10,000 - 10,000
Maintenance Facilities/Equipments 885,380 29,460 914, 840
Work Shop - 187,500 187,500
Sub Total 2,872,750 695,271 3,568,021
4, Rehabilitation

Clearing Jet & Piston - 79,200 79,200
Casing Pipe Repair - - 13,200 13,200
Submersible Pump/Operation Board 859,000 - 854,000

o
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Cont'd
{Unit: Quetzal)

ITtem Foreign Loeal Total

Communication Cable and

Other Necessary 45,000 - 45,000
Controi Panel and Remote

Control, Telephone 171,000 - 171,000
Transportation 54,900 18,270 73,170
Erection 61,200 48,520 109, 720
Sub Total 1,191,100 159,190 1,350,290

5. Power Supply Facilities

Pole : ' 97,150 - 97,150
Cable 387,175 - 387,175
Cable Connection - 167,960 167,960
Construction Cost ~ 11,395 11,395
Access Road - 167,380 157,380
Eelectrical Leading Pole,

Transformer Bay 409,500 - 109,500
Cable Conduit & Erection Material 267,999 - 267,999
Receiviﬁg.Parts 483,600 - 483,600
Transformer 643,300 - 643,300
Transmission Cost 186,277 18,298 234,575
Erection 15,200 11,400 26,600
Sub Total 2,490,201 396,433 2,886,634

6. Monitoring System

Monitoring Well 190, 2140 21,100 211,310
Observation House - - 19,200 19,200
Aﬁt0~water Gauge 80,000 - 80,000
‘Handy-uater Gauge 5,000 - 5,000
Sub Total 275,240 10,300 315,540

7. Preparétion
"Preparation - 220,093 220,093

20,154,088 1,621,951 24,776,039
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TABLE 8-12 MATERIALS COST

(As of December 1985)

{Unit: Quetzal)

Ttem Unit Unit Price

Ductile Iron Pipe

4200 mm (37 kg/m) m by .8
250 mm (48.5 kg/m) m 58.7
#300 mm (61 kg/m) m 73.8
3350 mm  (79.5 kg/m) m 96.2
‘400 mm  (94.5 kg/m) m 114.3
gld50 mm (112 kg/m) m 135.5
#500 mm (129 kg/m) m 156.1
#6600 mm (168 kg/m) m 203.3
¢800 mm (267 kg/m) m 3231
#9000 mm (321 kg/m) m 388.4
g1, 100 mm (442 kg/m) m 534.8
81,200 mm (510 kg/m) m 617.1
# Cost of Pipe: Q. 1.1/kg + 10% Accessory
Portland Cement Bag (45 kg) 4.85
Asbestos Cement me 15.63
Concrete (include labor charge) m3 90.00
Aggregate
Sand 3 10.00
Gravel m3 16.00
Boulder m3 17.00
Yooden Form (triple use) me 5.00
Reinforcing Bar ke 1.32
{(Incl. charge for placing work)
Timber m3 5. 83
Fuel
Gasoline Galon 2.90
Diesel 0il 1.10
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Cont'd

(Unit: Quetzal)

Ttem Unit Unit Price

H-Type Steel Beam

H - 150 x 150 x T mm kg 2.59

H - 100 x 100 x 6 kg 2.48
L-Type Steel Beam

L - 100 x 75 x 7 mm kg 3.65

L -50 x50 % 6 mn ke 2,26
{-Type Steel Beam

[ - 100 x 50 x 5 mm kg 2.66
Plain Steel kg 1.18
Proteation net (metallic) me .16
(0.7 x 2.0 m)
Submersible Pump

35 1/sec x 270 m x 185 kw pc 4,760

35 x 282 % 185 pe 4 435

35 X 220 x 132 pe 3,320

20 x 220 x 175 pe 1,965
Casing (STGP)

#i12" m .82

gh m 25
Multi-stage Volute Pump

Cap. 45 kw 35 l/sec pec 7,300

Cap. 75 kw 70 l/sec pe _ G,100

Cap. 110 kw 90 1/sec pe 12,800
Electric Poles {wood) pe 290
Cable (3 fase/2) m 17
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Cont'd

{Unit: Quetzal)

Ttem Unit Unit Price

Transceiver (UHF)

Main Transceiver pc 1,000

Handy Transceiver pe 500

Battery Charger pc 250
Land Acquisition

Zona 6 m2 18-50

Zona 16 me 25-30

Zona 18 me 13-18
Excavation m3 3.0
Refilling m3 2.0
Hauling Excavation Materials m3 2.0
Banking m3 2.0
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TABLE 8-13 LABOR COST
{As of December 1985)
(Unit: Quetzal)
Item Unit Unit Price
Operator Man/Month 500
Driver (Light) " 350
Driver (Heavy) " 500
Mechanic (Light) i 300
Mechanic {Heavy) " 300
Head Driller " 300
Assistant Driller " 200
Welder " 350
Pipe Placer " 250
Electrician (Hi-Tension) " 350
Electrician (Low-Tension) " 300
Reinforcing Bar Placer " 200
Concrete HWorker " 200
Carpenter " 250
Steelman " 250
Mason " 250
Plasterer H# 250
Plumber " 250
Watchman " 200
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TABLE B-14

ADMINISTRATION AND ENGINEERING COST

{(Unit: Quetzal)
Ttem Foreign Local Total

Detail Design Stage
EMPAGUA Administration 83,000 961,000 1,044,000
Engineering Consultant 782,000 186,000 968,000
~ Training 39,350 - 39,350
Sub Total 904,350 1,147,000 2,051,350

Construction Stage

EMPAGUA Administration 20,000 2,739,000 2,75%,000
Engineering Cost 1,332,000 522,000 1,850,000
Sub Total 1,352,000 3,261,00 1,613,000
2,256,350 4,408,000 6,664,350
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TABLE 8-15 _ Eleetric Cost

e,

Electric Cost

Well Field A (KW) A x 2Uhr Kun (Month) o) System Remarks
Canalitos I 1,242 29,808 891,240 88,768 Juana de  (1)(2)(3)}{7)(9)
Arco (10){11) 1BP
11 1,19 26,736 802,080 79,620  Santa (1)(5)(6)(12)
Luisa {(13)(H)H(8)
111 4hg 10,776 323,280 32,091 San Gasper {(15)(16)(17)
Sub Total 2,805 67,320 2,019,600 200,479 17 Wells, 1BP
Norte 1,706 10,994 1,228,320 121,931 Zoma 6
8 Wells, 5BP
Juana de
Areco
Lavarreda 362 8,688 260,680 25,873  Juana de 2 Wells, 1BP
Arco
El Rodio 753 18,072 542, 160 49,322 Zona 17 7 Wells
L1 18
Hermosa 634 15,216 466,480 b5.313 4 Wells
Total 6,260 138,120 4,143,600 342,919 ' 38 Wells

Calculation method: Contract for all wells & plant system
A: Basic cost = Consumption % 2.532982 Q
a: ( - 100 KW) = 100 % Consumption x 0.111188 Q
b: (101 - 200 K¥) = 100 x Consumption x 0.105398 Q
¢

(201 - kW) = (Consumption x 2Uhr x 30) - (100 = Consumption x 2)
x 0.090924

Electric cost = A +a + b+ ¢

The average electric cost/KWh = 0.099267 Q
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TABLE B-1% Estimated Electrie Cost in 1989 - 1991

Well Group 1989 1990 1691 Total
Canalitos (7) 955,800 (7) 1,065,216  (3) 385,002 (17) 2,405,708
Hermosa - (1N - (3) 543,756 (4) 543,756
Lavarreda (2) 310,476 - - {2) 310,476
.El Rodio (5) 355,068 (2) 236,796 - {7) 591,864
Norte - (3) 657,828 (5) 805,344  (8) 1,463,172
Total (13) 1,620,944 (13) 1,959,840 (12) 1,734,192 (38) 5,315,016

Note: ( ) is namber of wells

viir - 21



TABLE 8-17 ANNUAL OPERATION AND MAINTENANCE COST
(Unit: Quetzal)
Description Foreign Local Total
Salaries and Wages
Staff Salaries - 550,200 550, 200
Wages - 20,995 20,995
Office Expenses - 64,000 64,000
Power Rates - 5,315,016 5,315,016
Fuel for Vehicles and Equipment - 22,700 22,700
Chlorine Gas 52,899 - 52,899
Miscellaneous Expenses 107,196 211,000 318,196
Total 160,095 6,183,911 6,344,006
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TABLE 8-18

0O/M STAFF LIST

Office . Labour
Ttem Numbep Occupation Number
O/M Office 2 Nos Engineer {A) 2
(with the installed
construction) Asst. Engineer it
Main Station ) Nos Engineer (C) it
{with the installed
" eonstruction) Asst. Engineer 12
Labour for Chlorination i
Other 12
Sub Station 7 Nos Asst. Engineer 21
{newly station) (3 Nos) Electric Technician 6
(installed station) (4 Nos) Operator {Light) b2
' Janitor 12
Work Shop 1 Nos Engineer (B} 1
Asst. Engineer 6
Operator (Heavy) 2
Clerk 1
Total 138
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TABLE 8-19

REPLACEMENT COST AND USEFUL LIFE

(Unit: Quetzal)

Useful Life

ITEM (year) Cost .

Pump motor 8 835,800
. Booster Pump, Submergible'Pump 16 2,152,598
. Monitering System 15 85,000

(water level gage)

Maintenance Service Car 8 .35,000

Motor Bicycle 5 12,000

Pick-up 8 60,000
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TABLE 8-20 BREAKDOWN OF O/M STAFF SALARIES

Monthly Staff pnnual Total
Item Salary Salary
(Q3 (Nos) ( Q.
0/M _Office (2 Nos)
Engineer (A) 900 2 10,800 21,600
Asst, Engineer 350 i 4,200 16,800
Sub-total 6 38,400
Main Station (4 Nos)
Engineer (C) 650 b 7,800 31,200
Asst. Engineer 350 12 k,200 50,400
Lahour for Chlorination 350 Y I}, 200 16,800
Other 300 12 3,600 H3,200
Sub~tokal 32 141,600
Sub Station (8 Nos)
Asst. Engineer 350 21 I, 200 88,200
Electric Technician 350 7 4,200 29,400
Operation (Light) 350 42 4,200 176,400
Janitor 200 12 2,400 28,800
Sup-total : 82 322,800
Workshop (1 Nos)
Engineer (B) 850 1 10,200 10,200
Asst. Engineer . 350 6 4,200 25,200
Operator (Heavy) 350 2 i, 200 8,400
Clerk - 300 I 3,600 _.3,600
Sub-total 10 47,1400
TOTAL 130 . 550,200
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TABLE 8-21

DISBURSEMENT SCHEDULE

—_ (Unit: Q)
1987 1958 1989 1990 ot
Foreign Local Total Foreign Local Total Foreig.n ’ Local Total —Fot‘eign Local Total Foreign Local Total
I Frodustion systen ) 2,997,283 N60,631 3,457,914 3,296,089 486,529 3,782,618 2,948,353 468,281 3,416,634 9,241,725 1,415,481 10,657,166
2. MWater Supply Sysiem - 962,994 394,432 1,357,426 2,178,655 721,248 2,899,903 941,423 579,543 1,520,966 4,083,072 1,695,223 5,778,295
3. 0/M Pacilities - 682,628 142,927 825,555 809,970 193,735 1,003,705 474,772 141,649 626,121 1,997,370 488,311 2,485,681
{2,872,750) (695,271} (3,568,021)
Y. Power Supply System - 802,189 237,789 1,039,978 856,546 85,267 9u1,813 831,466 73,317 904,813 2,490,201 396,433 2,886,634
5. Rehabilitation 1,191,100 159,190 1,350,290 - - ' _ 1,191,100 159,190 1,350,290
§. Monitoring System - 275,240 40,300 315,540 - . 275,210 0,300 315,510
7. Hork Shop - - 187,500 187,500 895,380 29,450 924,840 895,380 216,960 1,512,31!0
(15%,1a0) (1,276,079} (1,674,279} {1,292,310) (4,384,163)
3. Preparation Work 7,959 7,959 63,804 63,804 83,734 83,714 64,616 6l,616 - 220,093 220,093
9. FEngineering/Administration 904,350 1,147,000 2,051,350 L6l , 000 1,087,000 1,551,000 Ly 000 1,087,000 1,531,000 Wy, 000 1,087,000 1,531,000 2,256,350 4,508,000 6,664,350
1. Land Acquisition 209,525 205,525 561,563 561,563 251,437 . 251,437 - - huR5a 1,022,528
Sudb Total 2,095,450  1,523,67h 3,619,124 6,184,334 2,988,446 9,172,780 7,585,260 3,096,430 10,681,690 6,545,390  2,8U3,926 8,989,320 22,410,U38 10,052,476 32,162,914
11. Physical Contingenclies 209,5U5 152,367 361,912 618,433 298,845 917,278 758,526 309,643 1,068,169 o5, 50 244,393 898,933 2,241,044 1,005,2l18‘ 3,2U6,292
Total 2,30L,995 1,676,041 3,981,036 6,802,767 3,é87,29i 10,090,058 8,343,786 3,406,073 11,749,859 7,199,930 2,688,319 9,888,253 oh,651,482 11,057,724 35,709,206
2. Price Contingency Ratio 8% 202 7% 5% 64 10% 5f 107
Ground Total 2,489,395 2,011,249 4,500,644 7,278,961 3,780,385 11,059,346 8,84y, 413 3,746,680 12,591,093 7,559,931 2,957,151 10,517,082 26,172,700 12,495,465 38,668,165
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MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

ANNEX--A

Month: December
Year: 1984

Number of Service Consumptions m>/month Tobal
3 . With . Estimated
Zone mgnih Total Consumption Measured Bstimated Consump-

Instal- W/Con- %ion

~ lations Total %_ Total sumption Total m>/day
30 3,478 1,883 54.1 64, 48Y 34.25 119,105 3,842
, 723 4,986 2,271 U45.5 133,933  58.98 294,051 8,069
120 256 114 4.5 80,860  709.30 181,580 5,857
Total 8,720 4,268 48.9 259,277 68.20 594,736 17,768
30 1,696 961 56.7 28,083 29.22 49,562 1,599
, a0 1,238 580 46.8 25,251  U43.54 53,898 1,739
120 19 10 52.6 1,908  190.80 3,625 117
Total 2,953 1,551 5§2.5 55,242 36.26 107,085 3,455
30 3,080 2,040 66.2 56,526 20.18 89,873 2,899
30 ' "
N 150 828 474 57.2 25,061 52,87 3,777 1,412
120 22 4 18.2 1,540 385,00 8,470 273
Total 3,930 2,518 64.1 86, 127 36.16 142,120 4,584
36 172 106 61.6 4,106 38,74 6,663 215

30

4 120 319 8 464 8,650 68.45 18, 644 601
120 53 23 43.4 12,207 530.74 28,129 907
Total 544 277 50.9 21}, 963 98,23 53,436 1,723
30 7,877 4,857 61.7 148,019 30.48 240,055 7,744
5 Sy 1,335 668 50,0 27,783 41.59 55,524 1,791
120 21 9 42.9 1,031 114.56 2,106 78
Total 9,233 5,534 59.9 176,833 32.27 297,985 9,613
30 10,488 6,783 64.7 181,795  26.80 281,095 0,068
6 133 1,384 556 40.2 28,650  51.53 71,316 2,301
120 23 6 26.1 2,061 343.5 7,901 255
11,624

Total 11,895 7,385 61.7 212,506 30.29 360,312
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MEASURED AND ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

Month: December
Year: 1984
. . 3 T
Number of Service Consumptions mo/month Total
With . . Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month I .
ns?al— W/Con— : glon
lations To;al ) Total sumpt ion Total m3/day
30 15,824 11,679 73.8 317,982  27.23 430,837 13,898
. 133 1,930 1,025 53.1 53,238 . 51.94 100,243 3,234
120 uy 17 38.6 3,242 190.71. 8,391 271
Total 17,798 12,721 71.5 374,462 30.31 539,471 17,403
30 1,469 797 s4.3 27,830 34.92 51,295 1,655
30
8 130 784 310 39.5 19,617 63.28 49,612 1,600
120 19 5 26.3 1,086 217.2 4,127 133
Total 2,272 111,2 48.9 48,533 46.23 105,034 3,388
30 328 202 61.6 13,654 67.59 22,1711 715
30
9 120 1,046 6U%  61.6 Ug, 244 71.81 75,111 2,423
120 72 38 52.8 11,690  307.63. 22,149 714
Total 1,446 884 61.1 71,588 82.59 119,431 3,852
30 1,100 675 61.1 23,567 34.91 38,1405 1,239
30
10 120 1,619 895 55.3 51,336 57.36 92,864 2,996
120 99 34 34,2 9,927 291.97 28,905 932
Total 2,818 1,605 56.9 84,830 56.84 160, 174 5,167
30 6,596 4,578 69.4 166,294 36.32 239,597 7,729
30
iy 120 1,865 1,133 60.6 64, 104 56.61 105,586 3,406
120 53 24 45,3 37,381 886 .83 47,002 1,516
Total 8,514 5,735 67.4 267,819 U6 .06 392,185 12,651
30 10,676 7,527 70.5 231,918 30.81 328,943 10.611
30 . :
12 120 2,190 1,109 50.6 70,333 63.42 138,&99 4,480
120 76 29 38.2 10,933 320.58 2k, 364 786
Total 12,942 8,665 67.0 313,184 38.03 492,197 15,8717
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 MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: December
Year: 1984
i ; 3
Number of Service Consumptions m2/month Total
_ . With . Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month .
Instal-~ W/Con- tion
lations Total % Total i Total m3/day
. sumption
30 2,159 1,347 02.4 50,936 37.52 81,000 2,613
30 .
13 120 899 507 56.4 37,641 T4 .28 67, T4l 2,163
120 30 8 26.7 2,361 295.13 8,854 286
Total 8,088 1,862 60.3 90,538 50.71 156,598 5,052
30 826 y8y 58.6 24,114 hg.82 Y1,153 1,328
30
14 120 1,1}8 679 60.7 51,483 75.82 8Y,769 2,734
120 iy 29 61.7 6,915 238.45 11,207 362
Total 1,911 1,192 59.9 82,512 68.87 137,129 L yon
30 1,074 719 66.9 28,629 39.82 42,764 1,380
30 "
15 120 1,531 888 58.0 ‘ 58,767 66.18 101,320 3,268
' 120 35 20 67.1. 8,955  247.75 8,671 280
Total 2,6l0 1,627 61,6 §2,351 57.86 152,755 4,928
30 260 170 65.4 4,736 27.96 7,243 234
30 .
16 120 k2 20 U47.6 1,382 69.10 2,902 gl
120 20 9 §5.0 3, 1643 351.56 7,031 227
Total 322 199 61.8 9,282 53.34 17,176 555
30 2,076 1,370 66.0 80,679 29.69 61,642 1,988
30
17 120 115 5 39,1 1,926 42,80 y, 922 159
' 120 9 11121 10,738 1,379.56 12,416 ho1
Total 2,200 1,416 64.14 53,343 35.90 78,980 2,548
30 13,895 9,764 70.4 212,460 21.76 302,349 9,753
_ 30 :
18 120 .352 142 40.3 7,262 51.14 18,002 581
120 54 - 19 35,2 2,635 228.71 12,350 368
Total 14,301 9,925 69.4 222,357 23.26 332,701 10,732
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MEASURED AND ESTIMATED CONSUMPTION

for Guatemala City Posbtal Zone

Month: Dacember
| Year: 1984
Number of Service Consumptions m3/month . Total
: With i : Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month
Instal- W/Con— gion
lations Total % Total sumptian Total m2}/day
30 2,593 1,221 4ta 39,230 32.13 83,312 2,687
30
19 120 348 79 22.7 5, .806 73.49 25,576 825
120 1 1 100 200 . 2.00 200 6
Total 2,942 1,301 44,2 k5,236 37.08 109,088 3,51
30
30
120
120
Total - 266 132 49.6 870,683 £11.23 162,589 5,245
30
30
Total 120
120 4 . S
Total 110,015 69,872 §0.31 4,467,272 144,106

63.1 2,651,740




MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: January
Year: 1985
Number of Service Consumptions m3/month Total
With . o Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month 1 L
nstal- = W/Con- tion
lations Total % Total S Total m3/day
: sumption
30 3,444 1,803 S2.4 54,189 30.05 103,509 3,339
. 30 w98y 2,182 43.8 115,968  53.15 264,887 8,545
120 296 Wo  47.3 36,350  259.65 76,856 2,497
Total 8,724 4,125 U7.3 206,508 51.04  4Y45,252 14,363
30 1,691 911 53.9 28,617 31.41 53,119 1,714
) S0 1,235 550 M5 29,946 SU.US 67,242 2,169
120 26 15 57.7 I, 854 323.2¢ 8,405 271
Total 2,952 11,4376 50.0 63,412 43.62 128,766 I, 154
30 3,023 1,971 65.2 47,645 25.19 76,142 2,456
30 ' ;
3 o 831 U454 5.6 19,217 42.33 35,175 1,135
120 88 18 20.5 5,76l 320.22 28,180 909
Total 3,942 2,443 62.0 H,626 - 35.39 139,487 4,500
30 172 99 57.6 3,618 36.55 6,286 203
_ 30
4 i%0 353 139 39.4 8,378  60.27 21,277 686
120 53 20 27.7 17,828 395.08 26,239 846
Total 578 258 U4.6 29, 424 93.08 53,802 1,735
30 7,845 14,685 59.7 137,502 29.35 230,246 7,427
s oo 1,349 659 8.9 36,893  55.38 74,703 2,410
' 120 62 26 41.9 8,510  327.30 20,293 655
Total 9,256 5,370 58.0 182,505 35.14 325,242 10,492
30 10,474 6,483 61.9 183,575  28.32 296,618 9,568
6 S0 1,317 54 39.5 29,075 53.45 73,596 2,374
120 66 18 27.3 4,534  251.80 16,625 536
Total 11,917 7,085 59.1 217,204 32,46 386,837 12,478
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MEASURED AND ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

Month: January
Year: 1985
. = - 3 =
Number of Service Consumptions m2/month Total
With . Estimated
Zone mgigh Total Consumption Measured Estimated Cansump-
Instal- W/Con- gion
lations Total % Total sumption Total m>/day
30 15,836 11,258 T71.1 293,983 26.11 413,529 13,340
; ég 1,937 1,014 52.3 51,371 50.66 98,1323 3, 166
120 52 20 38.5 26,733 696.79 36,233 1,169
Total 17,825 12,282 69.0 372,087 30.74 547,894 17,675
30 1,473 779 52.9 27,328 35.08 51,674 1,667
30
a 120 784 306 39.0 18,102 59.16 16,379 1,496
120 19 6 31.9 960 160.00 3,040 98
Total 2,276 1,091 47.9 46,390 4 42 101,093 3,261
30 328 195 59.5 9,519 48,82 16,011 516
o 1;8 1,0U5 631 29.7 49,968 79.19 82,752 2,669
120 72 37 51.4 Lk, 274 983.00 70,776 2,283
Total 1,445 863 59.7 103,761 117.32 166,539 5,468
30 1,110 653 ©8.8 21,002 ~ 32.16 35,700 1,152
30
10 150 1,665 876 52.6 49,130 56 .08 93,373 3,012
120 90 31 34,4 8,165 U2 .64 21,837 70l
Total 2,865 1,560 54.5 78,297 52.67 150,910 4,868
30 6,601 U4 489 68.0 121,964 27.17 179,346 5,785
. 1%3 1,869 1,121 60.0 49,056 43.76 81,789 2,638
120 58 35 60.3 28,091 537.62 33,270 1,073
Total 8,528 5,6U5 66.2 199,111 34.52 294,405 9,496
30 10,700 7,356 60.7 171,888 23.37 250,027 8,065
30 .
i 150 2,196 1,124 51.2 54,926 48.87 107,311 3,462
120 91 32 35.2 11,441 357.53 32,535 1,050
12,577

Total 12,987 8,512 65.5 238,255 30.02 387,873
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MWEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: January

Year: 1985
Number of Service Consumptions m3/month Total
With . Estimated
Zone m3/ Total Consumption Heasured Estimated Consump-
morith S
Instal- ~ W/Con— tion
lations Total % Total . Total m3/day
sumption
=it 2,164 1,399 61.8 33,759 25.21 54,584 +,761
30 .
13 120 901 511 56.7 26,705 52.26 47,087 1,519
120 30 12 - 40.0 2,681 223.42 6,703 216
Total 3,006 1,862 60.1 63, 145 35.00 108,374 3,496
30 823 ygly s58.0 13,472 27.95 23.003 Th2
30 4 4o 670 59.8 32,666 48.76 54, 655 1,763
i 120
120 51 28 sb.9 5,366 172.55 8,800 284
Total 1,995 1,180 59.2 51,504 43.34 86,458 2,789
30 1,074 705 65.6 24,025 37.08 36,600 1,181
30
15 120 1,533 862 56.2 49,158 57.03 87,424 2,820
120 35 18 51.4 §,015 223.06 7,807 252
Total ©~ 2,682 1,585 60.0 77,198  H49.90 131,831 ,253
30 264 163 61.7 §,213 25,85 6,824 220
30
16 120 _ bz 19 45,2 1,169 61.53 2,584 83
120 20 7 35.0 5,724 3065.83 7,317 236
Total 326 189 58.0 11,106 51.30 16,725 539
30 2,081 1,349 64.8 41,521 30.78 64,0581 2,066
30 I
R 120 115 g 42.6 2,353 4g.02 5,522 178
120 9 111 56,908 88,89 8,000 255
Total 2,205 1,399 63.5 100,782 35.18 77,573 2,499
30 13,907 §,478 £8.2 297,267 22.92 318,794 10,284
30 .
18 150 412 W7 35.7 7,691 52.32 21,556 695
120 56 30 53.6 4,778 159.27 8,919 288
Total 1,375 9,655 67.2 229,736 24,30 349,269 11,267
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MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: January
Year: 1985
- . o 3
Number of Service Consumptions m-/month Total
3 _ With : Estimated
2one m>/ Total Consumption Measured Estimated Consump-
month :
Instal- W/Conn glon
lations = Total % Total sumpt ion Total m /day
30 2,583 1,179 45.6 36,861 31.26 80,757 2,605
30 :
19 120 348 78 22.4 4,866 62.38 21,710 700
120 17 b 23.5 745 181.73 3,089 100
Total 2,948 1,261 42.8 U2 472 35.81 105,556 3,405
30
30
120
120
Total 266 129 51.5 62,522 - HUB4.67 128,922 I, 159
30
30
Total 120
120 _
Total 110,650 67,943 61.4 2,400,208 37.40 4,137,820 133,478




MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: July
Year: 1985
Number of Service Consumptions m3/month Total
3, . _ With - b3 Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month I : :
nstal- ; W/ Con tion
lations Total % Total S Total m3/day
sumption
30 3,520 1,991 56.5 73,717 37.03 130,477 4,209
1 133 5,309 2,339 44.1 142,541 60.94 323,536 10,437
120 259 124 47,9 36,450  293.95 76,133 2,456
Total 9,092 4,454 149.0 252,708 58.31 530, 146 17,102
30 1,721 970 56.4 34,506 35.57 61,221 1,975
30
5 130 1,198 581  48.5 29,780 51.26 61,405 1,981
120 19 9 474 1,633 181.4b 3,47 111
Total 2,938 1,560 53.1 65,919 42.91 126,073 I,067
30 3,168 2,138 67.5 60,762 28.42 90,046 2,90l
3 138 922 506 54.9 27,607 54 .56 50,304 1,623
' 120 21 6 28.6 1,334 222.33 ,55g . 151
Total 4,111 2,650 64.5 89,703 35.27 145,008 4,678
30 194 110 56.7 9,619 85.63 16,612 536
30
n 190 357 160 uu.a 10,534 65.84 23,504 758
120 39 20 51.3 7,365 368.35 1,366 463
Total 590 290 49.2 27,320 92.34 54,482 1,757
30 7,048 4,962 62.4 149,957 30,22 240,197 7,748
5 133 1,302 698 53.6 40,764 58.40 76,038 2,453
120 21 10 #7.6 2,334 233.4 4,901 158
Total = 9,271 5,670 61.2 193,055 ' 34.64 321,136 10,359
36 10,675 7,245 67.9 205,427  28.35 302,682 9,764
6 123 1,319 564 42,7 219,095 51.59 68,03 2,195
120 23 9 39.1 3,354 372.67 8,571 2717
Total 12,017 7,818 65.1 . 237,876 31.56 279,296 12,236
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MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: July
Year: 1985

Number of Service Consumptions m3/month Total
With S Estimated
Zone Sigh Total Consumption Heasured Estimated Consump-

Instal- ' W/ Con- tion

lations Total A Total Total m3/day

sumption
30 16,208 12,023 74.2 153,420 37.71 . 611,248 19,718
; 123 1,831 1,086 59.3 67,204 61.88 113,306 3,655
120 uh 22 50.2 7,235 253.66 11, 161 360
Total 18,083 13,131 72.6 527,8509 40.69 735,715 23,733
30 1,492 913 61.2 34,694 38.00 - 56,696 1,829
8 e 758 368 48.5 27,772  T5.47 57,204 1,845
120 18 7 38.9 810 115.71 2,083 67
Total 2,268 1,288 56.8 63,276 51.14 115,983 3,74
30 329 202 81.4 11,999 59.40 19,543 630
. 138 1,051 595 56.6 48,862 82.12 86,309 2,784
120 72 k2 58.3 32,u5l 562.15 Lo,u478 1,306
Total 1,452 83¢ 57.8 93,315 100.78 6,327 4,720
30 1,121 661 59.0 24,70 37.347 41,890 1,351
. 30 p '

10 120 1,699 880 51.8 52,349 59.49 101,069 3,260
120 89 34 38.2 15, T44 Bh2.91 34,419 1,272
Total 2,909 1,575 54,1 G2,794 62.69 182,378 5,883
30 6,721 4,770 T1.0 184,293 38.85 261,081 8,422
0 S0 1,8SM 1,154 62.2 62,423 54.09 100,288 3,235
120 53 30 56.6 50,882 1,126.47 59,703 1,926

Total 8,628 5,954 69.0 298,598 48.80 bz21,072 13,583

30 10,968 8,031 73.2 246,305 30.67 - 336,381 10, 851

12 S0 2,130 1,203 6.5 86,303  T1.74 152,806 4,929
120 75 31 M1.3 15,024 4BH.65 36,348 1,173

Total 13,173 9,265 70.3 347,632 39.89 525,535 16,953




MEASURED AND ESTIMATED CORSUMPTION

for Guatemala City Postal Zone

Month: July
Year: 1985
Number of Service Consumptions m3/month Total
3 _ With ] Estimated
Zone mznih Total Consumption Measured Estimated Consump-
Instal~ W/C tion
lations Total % Total Lon- Total m3/day
. sumption
30 2,209 1,424 6h.5 5,551 31.99 70,662 2,279
30
13 120 981 507 51.7 34,764 68.57 | 67,265 2,170
120 30 2 40.0 3,139 261.58 7,8U8 253
Total 3,230 1,943 60.3 83, li51 us5.27 145,775 4,702
30 855 522 61.1 32,788 62.81 53, 70% 1,732
30 . "
10 120 1,175 680 57.9 41,860 61.56 72,332 2,333
120 47 33 70.2 6,981 211.55 9,943 321
Total 2,077 1,235 59.5 81,629 65.47 135,979 1,386
30 1,096 919 65.6 25,920 36.05 39,511 1,275
15 126 1,586 924 70,170 75.64 120,443 3,885
' 120 36 1¢ 52.8 I, 230 222.63 8,015 259
Total 2,718 1,662 61.1 100,320 d 61.80 167,969 5,419
30 286 193 67.5 6,629 34,38 9,823 317
30 '
16 120 50 21 42.0 1,182 56.29 2,814 91
120 7 2 28.6 88 4 .00 308 10
Total 343 215 63.0 7,899 37.74 12,945 18
30 2,145 1,396 65.1 Wy, 2864 31.72 68,047 2,195
30 - :
17 '50 181 52 28.7 2,861 55,02 9,958 321
) 120 g 2 2.2 13,255 1,592.78 14,353 462
Total 2,335 1,450 62.1 60,402 39.55 92,340 2,978
30 14,697 10,640 72.4 233,920 21.98 323,113 10,423
30
18 150 502 185 36.9 10,425 56.35 28,288 913
120 7 2 28.6 1,055 527.50 3,693 119
Total 15,206 10,827 T71.2 245, 400 23.55 355,094 11,455




MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: July
_ Year: 1985
Number of Service Consumptions m3/month Total
With ; Estimated
Zone m3/ Total Consumption Measured Estimated Consump~
month I .
nstal- W/Con- tion
lations Total % Total . Total m3/day
. . sumption
30 2,632 1,286 8.9 42,021 32.68 86,003 2,774
30 '
19 120 278 86 30.9 5,258 61,14 16,997 548
120 1 i 10.0 14y 144 Ly 5
Total 2,912 1,373 &4T7.1 47,423 35.42 103, 144 3,327
30
30
120
120
Total 267 138 51.7 88,816 643.59 171,840 5,543
30
30
120
120° _
Total 113,614 73,341 64.6 3,005,395  42.85 4,868,237 157,040




HMEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: August
Year: 1985
Number of Service Consumptions m>/month Total
With . Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month I .
nstal~ W/C tion
lations Total % Total on- Total m3/day
sumption
30 3,533 1,983 56.1 65,142 32.85 116,060 3,744
1 S0 5,281 2,33 4.2 130,087 55.69 294,088 2,361
120 254 122 48.0 35,158 288.18 73,198 2,361
Total 9,068 4,441 Ug.0 230,387 53.30 483,346 15,592
30 1,720 1,023 59.5 23,695 23.16 . 39,839 1,285
30
o 120 1,196 633 52.9 32,575 51.46 61,5u8 1,985
120 26 15 715.7 4 275 285.00 7,810 239
Tetal 2,942 1,671 56.8 60,5445 36.98  108,7897 3,509
30 3,109 2,170 59.8 71,242 32.83 102,070 3,293
30 ) ,
3 120 920 509 55.3 30,903 60.71 55,856 1,802
120 87 25 28.7 12,372 49k .88 43,055 1,389
Total 4,116 2,704 65.7 114,517 48.83 200,981 6,484
30 181 108 59.7 i,215 39.02 7,06} 228
30 X
y 120 355 160 U517 11,967 74,79 26,552 857
120 53 26 49,1 13,800 208.99 11,076 357
Total 589 294 49,2 29,982 75.88 Wy, 692 1,842
30 7,913 4,94y 62,5 155,757 31.50 249,293 §,o42
30 4 g9 683 52.6 38,035 55.69 72,339 2,334
5 120 .
120 62 39 62.9 10,920 280.00 17,360 560
Total 9,274 5,666 61.1 204,712 36.55 338,992 10,932
30 10,641 7,279 68.4 199,328 27.38 291,383 9,400
. 123 1,316 555 42.2 30,126 54,28 71,434 2,304
120 66 30 45.5 3,287 109.57 7,231 233
Total 12,023 7,864 65.4 226,167 30.78 370,058 11,937
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MEASGRED AND ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

Month: August
Year: 1985
Number of Service Consumptions m3/month Total
With . . Estimated
Zone m3/ Total Consumpt ion Measured Estimated . Consunp-
month .
Instal- _ W/ Con- tion
lations Total y ) Total . Total m3/day
. sumption
30 16,234 12,138 74.8 348,673 28.13 u66,334 15,003
. S0 1,832 1,097 59.9 52,855  48.18 88,268 2,817
120 52 24 48,1 17,682 6U7.58 33,674 1,086
Total18.118 13,2650 73.2 k19,210 32.47 588,276 18,976
30 1,505 911 60.5 42,239 38.68 58,216 1,878
o 30 952 366 48.7 28,135  76.87  57.807 1,865
120 18 7 38.9 1,371 195.86 3,525 114
Total 2,275 1,284 56.4 6l , 745 52.55 119,548 3,857
30 n 197 63.3 g, 0lU6 5. 92 14,281 461
5 138 1,050 592 56.1 W, 072 .45 78,168 2,522
120 90 55 61.1 3,056 L7k, 63 h2,717 1,378
Total 1,451 guy s8.2 86,174 g3.15 135,166 § . 361
30 1,125 656 58.3 2u,3u8 37.12 41,755 1,347
30
10 120 1,699 888 52.3 43,475 48.98 83,218 2,684
120 90 40 uy.4 15,672 377.90 34,0114 1,097
Total 2,914 1,584 544 83,515 54,56 158,984 5,128
30 6,725 4,816 T1.6 157,315 32.67 219,673 7,086
11 S0 1,861 1,179 63.4 58,216 49.38 91,891 2,964
120 59 35 59.3 28,923 990.46 58,437 1,885
Total 8,645 6,030 69.8 264,454 12.80 370,001 11,935
30 10,994 8,042 73.1 240,017 29.85 328,221 10,585
30 , .
12 150 2,133 1,220 57.2 84,322 69.12 147,425 Y,756
120 86 36 41.9 19,180 532.78 45,819 1,478
Total 13,213 9,298 70.4 343,519 39.47 521,465 16,819
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MEASURED AND ESTIMATED CONSUMPTION
for Guatemala City Postal Zone

Month: August
Year: 1985
Number. of Service Consumptions m3/month motal
3 L With . Estimated
Zone mgnéh Totzal Consunption Measured Estimated Consunmp-
Instal- "7 W/C tion
lations Total % Total on- Total m3/day
_ sumption _
30 2,212 1,461 66.0 45,348 31.04 68,568 2,215
30
13 120 981 554  56.5 236,078 65.12 63,885 2,061
120 30 11 36.7 4, 384 398.55 11,956 385
Total . 3,223 2,026_ 62.9 85,810 Ry .83 144, 499 4,661
30 856 . 523 61.1 20,158 38.54 32,993 1,064
30 -
14 20 1,170 702 60,0 39,U30 56.21 65,767 2,122
120 51 33 64.7 7,881 238.82 12,180 393
Total 2,077 1,258 60.2 67,469 53.41 110,940 3,579
30 1,097 720 65.6 26,010 23.71 26,010 839
30 -
15 120 1,581 930 58.8 54,919 59.05 93,362 3,012
120 36 16 byl 13,849 845,77 30,448 982
Total 2,7 1,666 61,4 9L ;778 55.20 149,820 4,833
30 276 184 66.7 4,125 27.85 7,686 248
: 30 .
16 120 49 22 4.9 1,391 62.23 3,098 100
20 M 70.0 7,349 7,349 524.93 10,496 339
345 220 63.8 13,865 61.68 21,281 687
30 2,156 1,439 66.7 43,842 30.47 65,687 2,112
. 30 '
17 120 180 52 28.9 2,703 51.98 9,357 302
120 g 2 22.2 402 2,201.00 19,809 639
Total _ 2,345 1,493 63.7 50,9047 ho.45 oh,853 3,060
30 14,664 10,716 T73.1 254,624 23.76 348,433 11,240
30
18 120 kg5 188 38.0 G,233 g 11 2,310 T84
120 53 29 54,7 3,252 112. 14 5,943 192
12,216

Total - 15,212 10,933 71.9 267,109 24,89 378,6,6




MEASURED AND ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

Month: August
Year: 1985
Number of Service Consumptions m3/month Total
With - _ . . Estimated
Zone m3/ Total Consumption Measured Estimated Consump-
month I )
nstal- W/Conw . glon
lations  Total % Total sumption Total m>/day
30 2,616 1,320  50.5 h2,0u45 31.85 83,326 2,688
30 .
19 120 275 82 29.8 4,969 60.60 16,664 538
120 22 6 27.3 1,185 197.50 §, 345 o
Total 2,913 1,408 148.3 48,199 35.81 104,335 3,366
30
30
120
120 _
Total 267 1 63.9 77,762 540.01 144, 181 4,651
30
30
Total 120
120 _ - _ .
Total 113,729 74,087 65.2 2,833,866 40.35 4,588,905 148,029
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RUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

January, 1985

Number of Service Cog:E;g%?on Total Consumption
e tot) g M el men Gsvimane

tion Total % m3/month m3/day m3/month m3/month m3/day

1 8,225 4,128 < 50.2 50.07 1.62 206,671 411,850 13,284
2 2,952 1,476 50.0 42,06 1.39 63,412 126,824 4,091
3 3,942 2,483 62.0 30.55  0.99 74,626 120,415 3,884
it 578 o658 Wb .6 115,05 3.68 29,42} 65,919 2,126
5 9,256 5,370 58.0 33.99 1.10 182,505 314,575 10,148
6 11,917 7,085 59.1 30.83  1.00 217,204 367,412 11,852
T 17,825 12,292 69.0 30.27 0.98 372,087 . 539,574 17,1806
8 2,276 1,091 47.9 n2.52  1.37 46,390 96,777 3,122
9 1,445 863 59.7 96,79  3.12 103,761 173,737 5,604
10 2,865 1,560 54.5  50.19  1.62 78,297  M3,795 1,639
11 8,528 5,645 66.2 35.27 1.4 199,111 300,800 9,703
12 12,988 8,512 65.5 27.99 0.90 238,255 - 363,540 11,727
13 3,096 1,862 60.1 33.91  1.09 63,145 104,993 3,387
14 1,995 1,180 59.2  83.065  1.43 51,504 87,077 2,809
15 2,642 1,585 60.0 48.71 1.57 77,198 128,679 4,151
16 326 189 5B.0 58.76  1.90 11,106 19,156 618
17 2,205 1,399 63.5 32.30 1.04 50,782 80,039 2,582
18 14,375 9,655 67.2 23.79  0.77 229,746 342,046 11,033
219 - 2,948 1,261 42.8 - 33.68 1.09 o hy2 99,292 3,203
G 266 129 51.5 484.67  15.63 62,522 128,922 4,159
Total 110,650 67,943 61.4  35.33  1.14 2,400,208 3,908,999 126,097




NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

February, 1985

Number of Service Co§:§;g%§on Tetal Consumption
Zone . Total Congiégtion ii;;;;ﬁ;giiﬁ? Mean Estimated
nstalla-
tion Total % m3/month m3/day m3/month m3/month  m3/day
1 8,794 b,058 146.0 B6.71 1.51 189,566 410,804 14,672
2 2,941 1,442 49.0 32.81 1.17 47,318 96,506 3, iy
3 3,950 2,383 60.3 30.27 1.08 72,127 119,556 4,269
y 580 259 hh.7 66.75 2.38 17,289 38,717 1,383
5 9,264 5,298 57.2 26.73 0.95 141,604 247,606 8,843
6 11,925 7,100 59,6 23.82 0.85 169,187 284,002 10,143
7 17,836 12,025 67.4 23.88 0.85 287,147 425,090 15,211
8 2,278 1,069 146.9 35.81 1.28 38,278 - 81,596 2,913
9 1,442 847 58.7 176.40 6.30 9,413 254,372 9,08M
10 2,866 1,538 53.7 45.10 1.61 69,371 129,270 4,617
11 8,551 5,592 65.4 42,04 1.50 235,097 359,498 12,839
12 13,006 8,355 64,2 30.45 1.09 254 442 396,083 14,146
13 3,185 1,801 56.5 36.10 1.29 65,025 114,994 4,107
14 2,001 1,176 58.8 54 .89 1.96 64,550 109,834 3,923
15 2,682 1,547 57.7 41.86 1.50 6U, 757 112,268 i, 009
16 333 195 58.6 52.65 1.88 10,266 17,531 626
17 2,206 1,387 62.9 25.38 .91 35,202 55,988 1,999
18 15,022 9,585 63.8 18.65 0.67 178,79 280,208 - 10,007
19 2,952 1,233 41.8 26.58 0.95 32,774 78,466 2,802
G 266 125  47.0 540.66  19.31% 67,583 14,817 5,136
Total 112,080 67,013 59.8 32.67 1.17 2,189,787 3,662,326 130,727




NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

April 1985

Number of Service

Average

Consumption

Total Consumptlon

Total

With

Service with

Zone e Consumption Consumption Mean Estimated
tion Total % m3/month m3/day m3/month  m3/month m3/day
{ 9,108 3,884 k2.7  5t.8¢  1.93 201,557 472,652 15,755
2 2,931 1,384 47.2 46.05 - 1.54 63,736 134,985 4,499
3 4,073 2,331 57.2 32.80  1.09 76,449 133,581 4,153
i 585 201 41.2 85.00 2.83 20,484 497,123 1,657
5 9,258 5,104 56.00  36.10  1.20 187,139 339,446 11,315
6 19,946 6,910 57.8 36,10 1.20 249,425 #31,206 14,374
7 18,050 11,711 64.9 35.30  1.18  B13,448 637,241  21,2M1
8 2,270 1,081 47.6 50.41 1.68 54,489 114,422 3,814
9 1,454 816 56.1 92.77 3.09 75,702 134,891 L, u98
10 2,908 1,458 50.1 56.61  1.89 82,541 164,629 5,488
13 8,572 5,471 63.8 §5.48 1,52 248,810 389,837 12,995
12 13,122 8,181 62.4 34.65  1.16 283,484 454,633 15,154
13 3,202 1,679 52.4 34.91  1.16 58,622 216,542 7,218
1 2,067 1,105 53.5 55.04  1.83 60,523 113,214 3,774
15 2,707 1,462 54.0 57.60  1.92 84,200 155,902 5,197
16 337 197 58.5 73.58  2.55 14,495 24,796 827
17 2,290 1,370 59.8 H7.60  1.59 65,205 108,992 3,633
18 15,084 9,816 65.1 27.07  0.90 274,525 421,856 14,062
19 2,917 1,190 40.8 36.55  1.22 B3, 489 106,603 3,553
G 266 121 45.5  588.55 19.62 71,215 156,556  §,219
Total 113, 147 57.9 50.14  1.34% 2,629,501 4,541,721 151,391

65,512
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NUMBER OF SERVICE AND MEASURED,

UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

May 1985

Number of Service

Average

Consumptiaon

Total Consumption

With

Service with

Zone Inzgzﬁia- Consumption Consumption Mean Estimated
tion Total 4  m3/month m3/day m3/month mw3/month  m3/day
1 9,115 4,483 49,2 42,48 1.37 190,459 287,248 12,492
2 2,940 1,554 52.9 42.52 1.37 66,078 125,012 4,033
3 4,093 2,324 56.8 37.68  1.22 87,560 154,210 4,975
4 586 293 50.9 77.55  2.50 22,721 45 442 1,466
5 9,263 5,571 60.1 32.50  1.05 181,042 300,697 9,700
) 11,968 7,924 66.2 16,59 0.54 131,469 198,564 6,504
7 18,050 11,497 63.7 30.29  0.98 348,296 546,816 17,639
8 2,268 1,076 U7.4 40.57 1.31 43,642 92,010 2,968
9 1,455 901 61.9 74.31  2.80 66,951 108,117 3,488
10 2,912 1,558 53.4 49.49 1.60 76,892 144,086 4,648
11 8,599 6,063 70.5 31.86 1.03 193,166 273,962 8,837
12 13,138 9,237 70.3 37.37 1.21 345,173 490,948 15,837
13 3,218 1,941 60.3 51.76 1.35 81,063 134,395 4,335
14 2,071 1,221 59.0 55.10  1.78 67,273 114,105 3,681
15 2,707 1,645 60.8 51.22 1.65 84,252 138,644 U, 472
16 340 215 63.2  140.47  4.53 30,202 47,761 1,541
17 2,295 1,157 66.1 48.66 1.57 73,822 1,079,118 34,810
18 15,096 10,642 70.8 22.83  0.74 242,509  34L,574 11,115
19 2,090 1,126 36.7 27.21 0.88 30,541 78,902 2,545
G 267 120 45.0  603.58  19.47 72,430 161,157 5,199
Total 113,290 70,904 62.6 34,36 1.11 2,435,951 3,802,386 125,559
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NUMBER OF SERVICE AND MEASURED,
~ UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

June 1985
Number of Service Coﬁ;ﬁ;g%ion Total Consumption
Zone Inzgg?iau Conzéggtion - iiix;;:;gggia Mean Estimated
tion Total % m3/month m3/day m3/month  m3/month m3/day
1 9,136 4,549 49.8 56.57 1.86 257,348 516,860 17,229
2 3,087 1,609 52.1 40.68 1.36 65,449 125,569 4,186
-3 h,116 2,689 65.3 37.65 1.21 101,245 154,973 5,166
y - 590 296 50.2 86,36 2.88 - 25,563 50,953 1,698
5 9,269 5,759 62.1 35.3 1.18 203,317 327,235 10,908
6 11,986 7,887 65.8 28.98  0.97 228,587 347,387 11,579
7 18,079 13,154 72.8 31.12 1.04 409,329 562,586 18,753
8 2,271 1,286 56.6 W%.09  1.47 56,694 100,118 3,337
9 1,455 884 60.7 121.59  4.05 107,484 176,911 5,897
10 2,916 1,598 -54.8 58:23 1.9 93,056 169,807 = 5,660
1 8,621 6,065 70.4 52.49 1,75 318,334 452,491 15,083
12 13,168 9,393 71.3 36.21 1.21 340,087 476,766 15,892
13 3,225 1,981 61.4 41.50 1.38 82,205 133,827 4,461
14 2,084 1,276 62.2 53,84 1.74 68,694 112,193 3,739
15 2,715 1,665 61.3 50.27 1.68 83,695 136,476 I,549
16 341 215 63.1 42,55 1.42 9,149 14,511 484
17 2,326 1,507 64.8 40.59 1.35 61,174 g1, 420 3,147
18 15,184 10,777 71.0 19.87 0.66 214,136 301,702 10,057
19 2,911 1,336 45.9 32.41 1.08 43,295 94,335 3,145
G 267 129 48,3 638.10  21.27 82,315 170,374 5,679
Tatal 113,747 74,055 65.1

38.50 1,28 2,851,156 4,379,487 145,983
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

July 1985
Number of Service Coggigision Total Consumption
G S

tion Total % m3/month m3/day m3/month  m3/month m3/day

1 9,906 4,457 49.0 56.70{1.8%~—~_ 252,705 515,734 16,637
2 2,938 1,560 53.1 42,26  1.36 65,919 124,147 4,005
3 4,111 2,650 64.5 33.72  1.09 89,703 139,158 4,489
4 590 250 49,2 94,21 3.04 27,320 55,582 1,793
5 9,271 5,670 61.2 34,05  1.10 193,055 315,663 10,183
6 12,017 7,818 65.1 Lo.43 1.10 237,876 365,638 11,795
7 18,083 13,131 72.6 80,20 1.30 527,859 726,927 23,449
8 2,268 1,288 56.8 49.13  1.58 63,276 111,420 3,594
9 1,452 839 57.8  111.22  3.59 93,315 161,494 5,209
10 2,909 1,575 5.1 58.92  1.90 92,798 171,389 - 5,529
11 8,628 5,954 69.0 50.15  1.30 298,598 432,701 13,958
12 13,173 9,265 70.3 36.03  1.16 347,632 494,264 15,94l
13 3,220 1,943 60.3 42.95 1.39 83,454 138,303 4,461
14 2,077 1,235 59.5 66.10  2.13 81,629 137,282 U, 428
15 2,718 1,662 61.1 60.36  1.95 100,320 164,061 5,292
16 343 216 63.0 36.57  1.18 7,899 12,543 405
17 2,335 1,450 62.1 51,66 1.34 60,402 97,268 3,318
18 15,206 10,827 71.2 22.67  0.73 25,400 344,652 11,118
19 2,912 1,373 47.1 3454 111 47,423 - 100,579 3,245
G 267 138 51.7  643.59  20.76 88,816 171,840 5,543
Tatal 113,614 73,341 64.6  40.98  1.32 3,005,395 4,655,777 150,186
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

August 1985

Numher of Service Coggg;ggion Total Consumption
onefotal o M s e cstimare

tion Total 4. m3/month m3/day m3/month  m3/month  m3/day

1 9,073  u,M4k u9.0 52.29 1.69 232,361 474,506 15,303

2 2,942 1,671 56.8 36.23 1.17 60,5U5 106,597 3,439
3 4,116 2,704 65.7 42.35 1.37 114,517 174,317 5,623
] 589 294 U49.9 101.98 3.29 29,982 60,066 1,938

5 9,274 5,666 61,1 36.13 1.17 204,712 335,069 10,809

6 12,023 7,864 654 28.76 0.93 226,167 . 345,779 11,154

7 18,118 13,260 73.2 31.61  1.02 419,210 572,794 18,477
8 2,275 1,284 56.4 50,42  1.63 6U, 745 114,716 3,701
9 1,451 844 58.2  102.10 3,29 86,174 148,150 4,779
10 2,914 1,585 54,1 103. 16 3.33 163,515 ~ 300,620 9,697 -
11 8,645 6,030 69.8 32.61 1.05 294,454 422,148 13,618
12 13,213 9,298 * 70.4 36.95 1,19 344,519 488,161 15,747
13 3,223 2,026 62.9 42.35 1.37 85,810 136,508 4,403
14 2,077 1,258 60.6 53.63 1.73 67,469 111,393 3,593
15 2,71 1,667 61.4 110. 84 3.58 184,778 300,832 9,704
16 345 214 62.0 64.79  2.09 13,865 22,352 721
17 2,345 1,493 63.7 43.72 1.41 65,274 102,523 3,307
18 15,212 10,933 71.9 24.43 0.79 267,109 371,651 11,988
219 2,913 1,408 48.3 34,23 1.10 48,199 99,719 3,216
G 267 M4 53,9 540,01 17.42 77,762 144, 185 4,651
Tatal 113,729 74,087 65.2 4117 1.33 3,050,167 4,682,348 151,043
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

September 1985

Number of Service Coﬁgigggion Total Consumption

Zone 1n§€§§i3u Congiggtion ii;x;;;ngiﬁf Mean Estimated
tion Total A m3/month m3/day m3/month  m3/month m3/day
1 9,091 4,513 U49.7 45,79 1.53 206,649 416,295 13,877
2 2,946 1,915 65.0  33.84 1.13 64,813 99,707 3,321
3 4,138 2,679 64.7 38. 14 1.27 102, 169 157,810 5,260
4 597 301 50.4  83.00 2.77 24,984 49,553 1,652
5 9,291 5,719 61.6 33.43 1.1 191,179 310,586 - 10,353
6 12,04k 7,898 65.6 36.23 1.21 286,170  U36,402 14,547
7 18,138 13,169 72.6 30.95 1.03 407,558 561,340 18,711
8 2,213 1,228 54.0 47.90 1.59 58,816 108,867 3,629
9 1,450 985 67.9 186.65 6.22 183,819 270.641 9,021
10 2,914 1,665 57.1 57.43 1,91 95,618 - 167,346 5,578
11 8,65 6,051 69.0 37.19 1.24 225,004 321,853 10,728
12 13,243 9,342 70.5 40.76 1.36 380, 7U1 539,730 17,991
13 3,253 1,968 60.5 59.15 2.31 136,095 224,958 7,499
14 2,081 1,265 60.8 50.78  2.69 64,235 105,670 3,522
15 2,716 1,660 61.7 47.97 1.60 97,633 130,291 4,343
16 347 219  63.1 48.24 1.61 10,565 16,740 558
17 2,353 1,493 63.5 37.44 1.25 55,895 88,092 2,936
18 15,334 11,012 71.8 19.34  0.64 212,965 296,575 9,886
19 2,913 1,375 47.2 32.24 1.07 41,329 93,913 3,130
G 267 186 69.7  477.83  15.93 88,876 127,580 4,253
Tatal 114,083 73,633 65.5 39.13 1.30 2,920,183 4,462,389 148,746
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

October 1985

Number of Service Coﬁgigsﬁion Total Consumption

Zone In§€§?ia~ Cong;;gtion %ii:gizﬁ;iﬁ? Mean Estimated
tion Total % m3/month m3/day m3/month m3/mionth m3/day
1 9,090 4,278 47.1 u8.33 1.56 206,737 425,112 14,170
2 2,948 1,899 64.4 33.44 1.08 63,503 98,582 3,180
3 4,155 2,695 64.9 34,46 .11 92,862 143,170 4,618
4 598 277 46.3 72.50 2.34 20,083 34,357 1,399
5 9,304 5,330 59.4 27.52 0.89 152,189 256,052 8,260
6 12,074 7,370 61.0 29.31 0.95 216,030 353,914 11,417
7 18,178 13,423 73.8 28.33 0.91 380,323 515,055 16,615
8 2,277 1,262 55.4 ¥1.03  1.32 51,775 93,417 3,013
9 1,448 922. 63.7 112.86 3.64 104, 146 163,561 5,276
10 2,916 1,609 55.2 iy 8y 1.45 72,145 130,749 4,218
11 8,664 5,708 65.9 43.17 1.39 246,420 374,033 12,060
12 13,255 8,853 66.8 30.07 0.97 266,250 398,660 12,360
13 3,256 1,890 58.1 §2.37 1.37 80,086 137,968 4,451
14 2,087 1,310 62.8 4G.5% 1.60 64,917 103,421 3,336
15 2,716 1,619 59.6 42,24 1.36 68,340 114,616 3,698
16 348 202 58,1 56.90 .84 11,493 19,645 634
17 2,353 397 16.9 50,59 1.63 20,086 153,949 § 966
18 15,338 g32 6.1 26.34 0.85 21,545 403,939 13,030
19 2,917 1,404 481 28.32 0.91 39,768 82,623 2,665
G 268 213 79.5 572.55  18.47 121,954 153, 145 4,949
Tatal 1.21 2,303,652 U4,269,4621 137,725

114,190 61,613 S4.0  37.39
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

November 1985

Number of Service Coﬁzi;zﬁfon Total Consumption
Zone Total Con:i;gtion ii;;i;i“gi;? Mean Estimated
Installa- . . _

tion Total 4  m3/month m3/day m3/month  m3/month m3/day

1 9,140 4,277 47.0 59,44 1,98 254,244 541,187 18,000
2 2,954 1,891 64.0 Y HE 1.48 84,081 131,353 4,378
3 L, 154 2,637 63.4 29.92 1.00 78,887 122,421 b, 147
4 598 271 45.3 55.51 1.85 15,052 33,192 1,106
5 9,320 6,325 67.9  38.25  1.27  2U41,904 356,462 11,882
6 12,099 7,491 619 29.35 0.98 219,876 355,166 11,839
7 18,192 12,718 69.9  25.70  0.86 326,894 467,607 15,587
8 2,274 1,592 70.0 4,69 1.49 71,152 101,634 3,388
9 1,446 gho  64.9 119.17  3.97 112,018 172,318 5, 7U4
10 2,924 1,687 57.7 62.50 2.08 105,439 182,756 6,092
11 9,682 5,764  66.4 47.03 1.57 271,069 408,297 13,610
12 13,273 8,844 66.6 26.03 0.87 230,201 345,509 11,517
13 3,263 1,918 58.8 46.09 1.54 88,410 150,408 5,014
14 2,092 1,317 63.0 63.46 2.12 83,579 132,763 h,425
15 2,276 1,745 64,0 50.69 1.69 88,459 138,192 4,606
16 351 201 57.3 59.30 1.98 11,919 20,815 694
17 2,354 oz 7.1 52.24 1.74 21,000 122,971 4,099
18 15,357 977 6.4 30.84 1.03 30,135 473,702 15,790
19 2,920 1,282 43.9 30.37 1.01 38,933 88,677 2,956
G 269 171 63.6 439.98 14,67 85,480 118,453 3,945
Tatal 114,356 62,450 54.6 40.97  1.37 2,258,722 4,685,622 156,187
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

October 1984

Number of Service_ 002;3;§§§on Total Consumption

Zone Inzg:§i3~ Congésgtion %ﬁiﬁiﬁiﬁiﬁﬁ? Mean Estimated
tion Total % m3/morith m3/day m3/month  m3/month  m3/day
1 9,655 4,292 49.6 7h.15  2.39 318,267 641,799 20,703
2 2,937 1 5§15 1,512,555 48,792
3 3,847 2,495 64.9 30.19°  0.97 75,323 116,139 3,746
4 530 269 50.8 8y.u48  2.73 22,724 L4, 772 1,841
5. 9,045 2,104 23.3 37.00 1.19 77,855 334,695 10,797
6 11,436 7,007 61.3 29.02  0.94 203,346 331,877 10,706
7 17,533 12,141 69.3 27.62  0.89 336,363 485,747 15,669
8 2,24 1,923 U5.6 39.27 1.27 40, 174 16,880 1,512
9 1,126 g1 66.00 73.93 2.38 . 69,568 105,424 3,400
10 2,806 10 0.4 433.76 . 4,337 1,216,962 39,257
11 8,381 6,099 73.1 39.09  1.26 238,262 325,847 10,511
12 12,712 9,053 70.9 36.91 1.19 334,161 471,435 15,208
13 3,062 1,986 64.9 51,72 1,67 102,710 158,358 5,108
14 1,948 1,248  63.7 63.34 2.04 78,537 122,588 3,954
15 2,629 1,651 62.8 53.51 1.73 88,337 140,665 4,537
16 304 173 56.9 33.38 1.08 5,775 10, 148 327
17 2,143 1,391 64.9 27.78  0.90 38,647 59,540 1,920
18 14,036 3,892 27.7 .47 0.76 91,325 329,351 10,621
19 2,742 1,244 454 26.11 0.84 34,963 77,065 2,486
G 251 122 48.6 368.4 11.88 Ui, 945 92,469 2,983
Tatal =~ 108,687 58,042 53.4 38.01 1.23 2,206,134 4,131,432 133,272
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

November 1984

Number of Service Coﬁgs;;%?on Total Consumption
Zone I Total Congiggtion 'ﬁiii;izlégiiy Mean Estimated
nstalla~- .
tion Total £  m3/month m3/day wmw3/month  m3/month  m3/day
1 8,701 4,415 50.8 59.48 1.98 262,618 517,563 17,252
2 2,947 1,597 54.2 40,43 1.35 64,564 119, 142 3,971
3 3,926 2,587 65.6 42,72 1.42 110,526 167,733 5,591
4 54 267 52.8 92.07  3.07 26,425 53,840 1,795
5 g, 15U 5,601 61.2 43.94 1.46 246,135 402,271 13,409
6 11,642 7,408 632.6 35.24 1.17 261,048 410,248 13,675
7 17,733 12,847 12.5 35.96 1.20 462,021 637,738 21,258
8 2,267 1,156 510 54.80  1.81 62,886 123,324  L,11
g 1,439 910 63.2  118.20 3.94 107,562 170,090 5,670
10 2,818 1,649 56.5 52.86  1.76 87,172 148,969 4,966
11 8,405 5,862 69.7 64.60  2.15 377,517 541,288 18,043
12 12,914 8,881 68.8 38.65 1.29 383,220 499,082 16,636
13 3,087 1,931 62.6 44,81 1.49 86,523 138,320 H,6M1
1l 1,959 1,243 63.5 54 .77 1.83 68,084 107,302 3,577
15 2,635 1,649 62.6 53.93 1.80 88,929 143,103 4,737
16 320 201 62.8 41.08 1,37 8,258 13, 147 438
17 2,188 1,805 64,2 36.63 1.22 51,459 80,137 2,671
18 14,190 10,007 70.5 26.74 0.89 267,557 379,398 12,646
19 2,932 1,312 4.8 38.27 1.28 50,210 112,207 3,740
G 251 135 53.8  325.18 10.84 . 43,899 81,62 2,721
Tatal 110,052 71,067 64.6 42.68 1.42 3,032,714 4,701,067 156,702
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NUMBER OF SERVICE AND MEASURED,
UNIT & ESTIMATED CONSUMPTION

for Guatemala City Postal Zone

December 1984

Number of Service C02;E;;%§on Total Consumption
Zone . Total Con:i;gtion %iiiiﬁzﬁxii? Mean Estimated
nstalla-
tion Total % m3/month m3/day m3/month  m3/month  m3/day
1 8,724 4,270 49.0 60. 74 1.96 259,351 529,881 17,093
2 2,953 1,551 52.5 35.62 1.15 55,242 105,177 3,392
3 3,930 2,518 64.1 34.20 1.10 86,127 134, 424 4,336
Y BUY 277 50.9 90.12  2.91 24,963 49,025 1,581
5 9,233  5,53% 59.9 31.95 1.03 176,833 295,030 9,517
6 11,895 7,345 61.7 28,93  0.91 212,506 344,146 11,106
7 17,798 12,721 71.5 29.44 0.95 374,462 523,911 16,900
8 2,272 1,112 48.9 43.64 1.1 48,533 99,161 3,199
9 1,446 884 61.1 80.98 2.61 71,588 117,099 3,777
10 2,818 1,604 56.9 52.89  1.7) 84,830 149,034 4,808
1 8,514 5,735 67.4 46.70 1.51 267,819 397,596 12,826
12 12,943 8,665 67.0 36.14 1.17 313,184 167,878 15,093
13 3,088 1,862 60.3 48,62 1.57 90,538 150, 151 4,844
1 1,991 1,192 59.9 69.22  2.23 82,512 137,820 4, 4u6
15 2,640 1,627 61.6 56.76 1.83 92,351 149,850 4,834
16 322 199 61.8 56.64 1.50 9,282 15,019 484
17 2,200 1,416 64.6 37.67 1.22 53,343 82,878 2,673
18 1,301 9,925 69.4 22.50  0.72 222,357 320,396 10,235
19 2,942 1,301 44,2 34.77 1.12 45,236 102, 294 3,300
G 266 132 49.6  611.23  19.72 80,683 162,589 5,215
Tatal 2,651,740 1,205,985 135,677

102,820 69,872 63.1 37.95 1.22
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ANNEX~-B

POWER DEMAND OF PUMPS

{ Submerged pump and Booster. pump )

Well Block Total of Items of Pumps

e
Name Pump MNumber 185Kw 132Ky 110RY 75KW 4L5KW ;2;25&
Canalitos 18 10 5 2 1 . 2,805 Ky
Norte = 12 _ 5 3 1 1 2 1,596 Ku
Lavarreda 3 1 1 - - i 362 KM
E1 Rodeo 7 - 4 = 3 ~ 753 KW
Hermésa 4 2 2 - ~ - 634 KUY
Total A 18 15 3 5 3 6,150 ¥4
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HERMOSA
Pump Station
1

2

PUMP LIST

Pump Diamelter Stage

§ 125
# 150
$ 150

B 125

10

10

10

Number

1

1

Production
35 (1/s)
35 (1/s)
35 (1/s)

35 (1/s)

Pump Head

220 m

220 m
220 m

250 m

Power

132 xru

185 xu

185 Ku

132 xw



EL RODEO

Pump Station Pump

1

2

¢

L= -~ R - S B

Diameter Stage

125

125

125
125
125
125

125

PUMP LIST

10
10
8
8

10

10

Number

Praduction

20 (1/s)
20 (1/s)

20 (1/s)

20 (1/s)

20 (1/s)
20 {1/s)

20 (1/s)

Pump

268

272

220

270

220

270

Head

m

i

1]

Power

132

132

75

75

KW

FAty

K4

KW

KW

5 KU

KW



LAVARREDA
Pump Station
1
2

B.P. 1

PUMP LIST

Pump Diameter Stage

¢ 125 10
¢ 150 7
$ 125 -

Number  Production Pump Head  Power

1 35 (1/s) 220 m 132 Ky
1 35 (1/s) 274 m 185 X
1 35 (1/s) 82 m 45 KU

* Boosterpump with one stand-by pump



PUMP LIST

CANALITOS
Pump Station Pump diameter Stage Numbery Production Pump Head Power

1 ¢ 125 10 1 30 (1/s) 235 m 132 KW

2 @ 150 10 1 30 (L/s) 240 m 185 KW

3 # 150 6 1 30 {1/s) 270 m - 185 KW

A @ 125 9 1 30 (1/s) 210 m 110 KW

5 ¢ 125 10 1 30 (1/s) 230 m 132 KW

6 $ 150 6 1 30 (1/s) 250 m 185 KW

7 @ 150 6 1 30 (1/s) 260 m 185 RKw

8 $ 150 6 1 30 (1/s) 250 m 185 KW

9 B 150 6 1 30 (1/s) 275 m 185 KW

10 % 125 6 1 30 (1/s) 250 m 110 KW

11 é 150 10 1 30 (L/s) 225 m 185 KW

12 P 150 7 i 30 (1/s) 280 m 185 Ku

13 B 125 100 1 30 (1/s) 245 m 132 Ky

14 ¢ 150 6 1 30 (L/s} 255 m 185 KW

15 'ﬁ 150 b 1 30 (1/s) 260 m 185 XKW

16 P 125 .10 1 30 (1/s) 220 m 132 KW

17 ¢ 125 9 1 30 (1/s) 210 w 132 KW

B.P. b g 200 - 1# 60 (1/s) 70 m 75 KW

* Boosterpump with one stand-by pump
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PUMP LIST

NORTE

Pump Station Pump Diameter Stage  Number  Production Pump Head  Power

1 @ 150 ) 1 35 (1/s) 242 m 185 kW
2 $ 125 10 1 35 (1/s) 220 m 132 KW
3 % 150 6 1 35 (1/s) 250 ﬁ 185 KW
4 # 150 7 1 35 (1/s) 270 m 185 KY
5 g 125 6 1 35 (1/s) 264 m 1jé KW
6 g 125 6 1 35 (1/s) 264 132 KW
7 # 150 6 1 - 35 (1/s) 264 m 185 K
8 ¢ 150 77 1 35 (1/s) 272 m 185 KW
B.P. 2 ¢ 200 - 1% 70 (1/s) 72 w .75 KW
B.P. 5 # 125 - 1% 35 (1/s) 80 m R
B.P. 6 $ 150 - 1% 35 (1/s) 74 m © 45 KW
B.P. T # 200 - %%  87.5 (1/s) 70 m 110 X#

* Boosterpump with one stand-by pump
#% B.P. T consists of two boosterpumps

and one stand-by pump



ANNEX~C

S/T 08 918940 /T 0f 37S240H
a18240N Of 298840N O
§7T OfL §8350 S017 §/T Oht §53000 507
295840 CF
$/T 0L “W'p BTA 51S840N O Jasep snrdang oaquag
s/T 0.2 9388J0N 0] §/T 042 oa3us) of S/T 0L "¥'p ®BIA 93§8JON Ol
s/T 03 233300 O S/T O 23908 oL $/1 012  'O°D BIA 0J3ua) ©Of
§/1 05§ 3340 S/T 0S¢ 370K 5/1 0%z 37130H
§/T Sge 838840 0Z /T 921 3352408 O s/T 92l 93s53J0N OF
s/T 681 0a3uUs) Of S/T 8HE 03uad OF S/T gnt 0J3ue] O
571 iy §o3T1eUE) S71 hik So3TTeue) §71 hih sojTeue)
0002 _ o G661 0661
¥ a3SY0 X

S/T 4ROl TEOL
| | /T ont
/1 08
S/T 0SE
(S/T 76 2 ‘oN) §/T hlk

UOT5oNpodd

NY'ld Z£1dd0S ¥IIL¥A

$930300 S07T

eunde] BT TeRJEY UR)

30K

SOITTEUE)

aureN platd TTaM

ANREX C-13



8/T 08 EEEERET
238240N ©J
5/1 9ii 583000 507
8/1 0i2 3459J0N Of
s/T 08 a3400 o,
8/7 06t 23.a0N
s/1 O%2 338040 0F
s/1 08l 023Ud3 ©F
S/T Ocht $031TBUE)

§71 08 EREERETY

938840N OL
§/1 GLI §53600 507
S/T 0L 838240 OF
/T i cajuey of s/1 0L 33s3Jq0) 0F
S/T of 23408 ol $/1 052 0J3ua) oF
§/1 Get 3390 S71 02k 3330
$/T 66 51S8J0N O] $/T 0EL 338340y Of
§/T G2€ 0J3us) OF S/T 062 oaque) oF
S/T oo SO3TTEUE) 571 o2h SO3TedE)

0002

a661

0661

g 3svd I

c-2



2/1 08 8759J0N
398840 OL
S/1 &li S8300( SO
§/1 0l2 upmeoz ol
s/7 08 8340 ol
/1 0%t 2710N
8/1 0% 338340 O
£/1 08t 0J43usg oJ
8/7 Och SO9TTBUR)

§/7 08 EEEERGT]
agsadoy of
8/1 GLL $2700( S07
/7 0L 298340 OL
8/1 02 0J43U87 O
/1 Oh 33400 COL
/T 08¢ 29J40N
8/1 86 2383400 ©F
8/17 00t oJ3us; ol
S/T 46% 5051 TBUBS

043UsD) 0L
$/1 082 ERRTT
s/1 021 84SBION Of
/T 0cd 043Ua) Of
S/T Okt So3ITEURD

G002

G661

0661

3 HSED I

c-3



Ny¥ld A1ddiS 43LVA

8/% 02 (1) ol 8/7T 02! {(n) oL
*§ULouel "YU AuEl yepouel,
UBYBOY HUBl UB}EDY NUuBl UB3EOY RUBL
S/T 081 BIA GA3UB0 OF 8/1:028 BIA . Q23U3] O BIA QJAUS) O
877 0% 6] S71 oon 63) 7T 008 %)
(%) ol (7) oL (n) oL
57T 00% ) $/T 00€ ) 57T 002 (7
0002 66! 0661
¥ 3S¥o 1T
/T 080°L T®30%
8/T Of BpadJaBAE] (&)
$/T-0h eunde] B TORJRY 'S (%)
S/T 00F ajsoN  (§)
$/1 00 sojtreuR)y  (2)
s/1 00¢€ 83300 so1 (L)
UoTAINPoa] SWRN PTSTd TTIM

C-4



() oL () o1
/T Oh (G} S/T Oh {4)
S/ Of {)

our] pheox1g ‘phex

S/T 022 *0°0 ®BIA (§) 0L s/1 022 ca3udy of
S/1 08 {€) oL $/1 on _ (€} oL 707D BIA 0aqud) of
s/T 002 (€} S/T 09€ {e) S/T 022 (&)

goge G66¢ 06614

C-5



*3°0 BIA 043U30 OF

s/1 O (S}
/T Of {11)
$/1 022 (%) oL s/1 022 *0°0 EBIA 0J43U3) Of
s/T 0§ 8340 OL 8/1 0% 83408 o
s/T 00% () /T 00% (£)
§rp uer
8/T ¢ze BTA (1) oL /1 08 {(#) oL
"§UpouRy
¥ Auel ¥ Rugl
S/1 08l BTA 044U8) O /1 02¢ BIA 023U8) ©F
S/T 00% (2) S/T 00% (2)
(1) oL {1) oL
/T G0% (L6 /1 00% (L)

S/T 062 )
/1 004 (1) oL
‘YL AuBl
uelE0y NUBL
§/T 062 BIA 0J3UB) OF
S/T 0S¢ (e)
{7) oL
s/T 001 (1)

0002

G661

G661

g 3$¥D ‘Il

C-&



(#) oL

370 BIA 0J3UB) QF

T/1 0% (S)
/T Of ()
$/1 022 () oL
/1 08 (€) oL
5/7 00F (£)
¥ Auel
§/1 08l BTA 043U3) ©f
/7 00% (2}
/T 00¢ (1)

{#r) ol
/T Of (%)
8/1 022 oJaussy oJ
§/T Of B3JI0N O]
S/T 00t (£)

¥ ouBRL ‘Y oduel

S/1 028 BIA Q43UBY OF
$/T 00f {2)

() oL
S/T 00€ (L)

S/T 06l (E)
"y juel ‘y Auel
/7 08¢ BIA ©43UR) ©f
S/T 0GE ()
{ff) oL
/T 002 (1)

0002

Sb6L

0661

2 E8¥0 CII

c-7



‘00 BTA OJJUI) OF

$/1 0% {#) ol
S/T Of (&)
£/1 On 3]
$/T 022 (§) 0
§/1 08 (€) oL
s/T 00% %y
$/T 022 (%) oL
¥ quel
BIA OJ3U2) OF
S/T 00% (2)
() ol
s/T Q0% )

s/1 0% %) oL
8/1 022  "3°D EBTA 043us) oF
S/T Oh (€) oL
£/T 00¢ )
s/T 089 (k) oL
gD uey ‘y quel
s/1T 02€ BIA 043US) OF
S/T 00K (2}
{(#) oL
$/T 00% s

8/1 062 ()
s/1 00l (t1) o1
8/T 062 caquay oF
S/T 04t €3]
() oL
S7T 001 )

0002

G661

0661

@ asvy IX

Cc-8



s/T 06 EREER S/T 06 235340}
235040} O 835240 Of
s/T 0L EDAJJEART] £/T 0L BPSJIJIBART]
s/T G0E 2353408 0L $/1 GhE J°0 BIA 0J3UB) OF
5/1 08 SJJON OF /1 Ok 2340N Ol 8/1 082 370 BLA 043US] O
/T SRE 93940N s/T 48t 234J0N 8/T 082 340K
L A 1A yrp oAue] 90 RuEj
s/1 09¢ BIA 39538400 O] S/T OL2 BIA 235340N O $/1 06 BTA @3S3JON OF
Jedsen ueg Juel Jedsen ueg juel Jedsen ueg juejp
S/T 06 BIA 0J3Ud) Of S/T 06 ETA 0J3U8) OF $/1 06 BTA 043UB) OF
¥ AuBl ¥ AuUBRL ¥ AuEl
/7 GG BTA 0J3UB2 QF /1 Q&4 BIA 0J43US] Of /1 05l oJ4jus} 0O
8/7 Q09 S03TT1BuUR) /7 0i& S03T1RUED 8/1 0LE SO3TITRURD
0002 Go6!L 0661
¥ 3SV0 CIII
S/T Ghi‘L Te3ol
-8/T 06 -eunde ®] Toviey 'S
8/T QL BpaJdJaeAe]
- 8/T Cgt 87.10}
/1T 009 S03TTRUED
TOTAONPoIG silEeN PT=Td TTIM

NY1d X1d4nS H3LYM

c-9



/7 09 295340y
8353J0N O]
S/T 0l ERERNETD] s/1 09 a788a0y
autTadig ps{iejsul
BIA 9959404 0O 295840 0%
s/T 02! 0J3us) S/T 0L EpaJJEBAR]
$/1 09 sassacy of
S/T 002 @38340N O] §/7 08l 2°0 BIA 0J3US) OF
s/T OR 33408 OF s/T Oh 9340 OL _ 2°D ®BIA 0J3Ud) OF
S/T 082 ERRET s/T 082 ERRTT $/T Ole 33.40N
0J3U8) oa. cJajua) ol 0J3Ud0 0
S/T 021 EERTRENT s/T 021 BSOWJIaY s/1T 06 EERTRER]
¥ Auey ¥ quel V'poiuel
S/T 0£¢ BIA 2353J0N OF $/1 0.2 BTA 3382408 Of s/1 02l BIA 93S8J0N OL
9°S Auey 9'§ Juel 5'g Muel
S/T 06 ETA 0OJ3U3) OF sS/T Om 2IA 0J3USD Of 5/T O@ BTA QJIJU3] Qf
¥ queg ¥ AuBL ¥ Auel
/1 06 BIA O43U3) OF S/T 06l BIA 0QJa3Ud) O] $/T 06t BIA ©J3UB) OF
$/T 01§ S63TTeuEs S/T 01§ SojTTEURD S/1 0% S03TTEUR]
0002 G661

0661

g 3IS¥D CIII

Cc-10



> 02%

a2¢

y0°0
110N

2v'0
315340N

W ve0
oLILAD

e
Bl

800
3140N

¥4 0
215940N

sAu g0
02123

- ]
- |
-
-
I
/
{
ﬂ ﬁ GGz
\ AHH‘ /( /
-—— A s
1 M ! py
! S
\
$.ooz \\,r!.
Sem I,
I 6oz
1 i 1/
{
A" \D._.\\... ..l
I.ll.lu\\\

i

Padty

e

0
214C
0Z0
315248
sAupsn
Ql1lVs
0es7
q
—t
1
o



~

{1}

' g
(1.} O
(7]

=L
&

R

J‘r‘z—r—"q'r PR
T “M\_J?r-"?' -%x&

nz,
f,_ ,,,(
\'*’a}
l/\ (4
.’\\\E







S -

0zz -
[i2]

(CASE - D)
2000
1995

I \\“ N g, bﬁv\— — N -}-i.‘-: ST ;’—?'- LT :
R O R A i - A
= == v~ .

Y




T

va0
JLION

2p'T
3150J0N

shu 1ED
DIIUR Y

z-«—’-\u—~{@ -

—

- S
A T
!

S T

[2)
,m/\ g

800
2140N

7L°0
3152J0N

s/w 8170
041U 7]

0002

| -~
-
. -~ i
1 -
§ . |
e N
, ) R}

r

cit ;
IL‘FJHfl:.ﬂlV
N 061 7 g
| )
B N\ /
~ N -
. -
Voo TN 4
, N I
08" @
5
P Yo W

T 2

, %

I Lo ,(__s,. ;
.r.,_u_c_,d__kp%@& \

020
315940

s/ 050
QliuarT

~

0587

C~15



0.74

.
PN € o
o e
o i to .0
=) o3 ] :‘A“QST’.JQ
5 N cC O e O O
= @ (o] (o]
= <J = =

S

0.00

C-16 o

Centrg
Noresie
Q.24

Nortie



%-D

2
"

ANNI

ooc'ene’s Lost9te 6SG L1G"L (B10L gng
009" LG C09°6 009 LS 009'6 - 9 SON asnol dund "G
gws 601 20Cne LS6' 01 160'EE l 20T uotieldodsuBal ‘g
99 N 0Se'LEE 085°G1L - 069 LEE 0851011 13 " ®iGEL ‘QGL BT ~OpP-
ZL CON DOL'ELL QOLYELL - OLELL 00L gLt L " mAsgL ‘p&LeRIg -ep-
£L'6 "ON  000'LYL - 000" L91 00G6€8 4 " myZEL ‘GZLBIg -op-
f oM QU6‘SaL - I ) 00652 L SON mAQLL ‘G2l EIQ dumg g
Wh? 0S8R ol et 00% 6ot 0%0'8 0so'g L " Cllelety ~cp-
Wh%  00°9E 0024 006" 1 00¢ 005" 1t 00B'y S " woog BuTiTrag 20714 389L "2
72l 08l w2Ltogl 06L'62 06L'62 756061 HEG 061 L " wpE-Qes L 2ip -up-
TIsM 383 G86L #42'hi nge pal'z oat'e hot et hoL ‘et (L) M (Wog-00E) w2le  -op-
olg'gLe nLLtEgL 00z ' REL onetge 0L9'789 REG 9L g SON WOE-COE wEig BuTTTT4g o
JUTT] ESTNT BRURS-SO3ITRURY
gogienl'e 0L0'zLe £61'148° T®30] QUS
00240 0096 oozt Le 0056 - L soN ssnoy dung "G
cwgt il GEL0G 056 ‘1t 502' 6k | 307 uoiyesHodsueal
LLREELE 2 toN 06l 'Egs 085011 - - 061266 05501 s soN M35 ‘0GL"BIQ  -op-
0L "ON 006’51 006 ‘5L - - GO6 EL 006'5L ! soK mAOLYL ‘g2iEIQ -Cp-
I "OoN  000‘L4L 005¢E] - - 000" L9t 005 ER L soN mAZEL ‘Gzl ®IQ dwng  Cf
4% 00N 08 002° L 00L‘2 008 Q0% ‘g4 006°9 L soN BUTTTTaQ 30714 34831 2
oL ‘6 ‘on gzZ6iocE Hoh ell 095 ES 08Lgz 89¢' LEZ hE% ‘gnl 2 sof woR-00E ,21P BUTTITI
LLYLPE'ZYL CoN TTeH 0LB1R nlLiEgt 00z "'qEL Ong 9z 0L8°K8% BEEfog g SON WUgE-0GE 2L P JUTTITHE ")
U] 002y Bp BUEBNL-SO03TTERUR)
Junoury 3507 4TUR Junowy 1807 ATUR Junouy 3500 q1uUn
SAIBWSY A3Tauend 3IUN wa3 1
12201 Aousaun)y 1EDOT Aoudauny udtaJgoy

(1ezaany :aTu])

wa38AS UOTIIONPOJId JEGEH

ANNEX D-1



got‘est's G6E ' HOE gL6‘eho‘e T®30L ang
008°94 0036 0089l 0096 - g soy asnoy dumg ¢
cws 95l 960'€9 059" 61 gnh‘lg 307 uoTqegsodsuRIl k&
008‘052 005°€8 - - 005* 052 00s g 3 a M¥gEL ‘Sglterg -op-
0597 LE% 055 01 L - - 059°LEE 055 0L £ a #xggl - ‘oGl terq - ~op-
008 ‘Lee 00L'ELL - - 00Kt Lze 00LYELS 2 " Mgl ‘oglerg dund g
W® 009°LS 0ozl oon‘e 00€ Q02'5% 006°g 8 " JUTTTTIQ 307Td 399L '
clg'eig LL'gst ooz'nEL ongloz 0L gy RES'9E! 5 e woE-00E w2ip  —OP-
2681925 h9a‘Shi one o8 08l 92 250°9hnh R2e 8L £ sopy WOR-DCE wEiP BuTTTIE "L
320N
9i1L9lp pzhilzl 962°55L T®30L gNg
0g‘ge 0086 oog'ge 005°6 - £ soN asnoy dumg  °g
nhelle 00E°S 6 gl 307 uctjegodsuedl ‘g
000°L41 005 E8 - CoG*t Lot 005'Ep g u migfl ‘6zl eig -op-
055°0LL 055°04t - 0551011 055 01L | M myGQL 05t erq dung g
00Lf g1 0sE'g 009 00€ 00191 o0cotg 2 " WOSE W hP ~op-
00z'L gog'l 00¢ 00t 006'¢ 008'9 L u wOOE ho TITJQ 30TT4d 3831 "2
g’ 19f qzliogl 08565 G6L 62 89g'tog hES 051 z " wpg-peE zig  -op-
qlLtE9L wLLYESL onpee ohg' 9z we6 oL REEagy ‘ soy wot-00f 2le 3uITITag U
auy Jedsen ueg-sO3ITERUED
junoiuy 4507 9TUN juncuy 2500 31UN unewy 3500 31Ul
SHJBUHY f31queny  aTuqn wa3I
12301 Aousaang TeE001 fousuany udtsacy

{Tez3and  14tup)

waqsAS uoTI0NPOId JIYEM

D-2



gaLiezLly oEy‘cnz geEfLlin'y TRISL qng

1 ITaM 183% 6g6L  009'LS 009°6 009 LS 0096 - 9 sop asnop dung g
¢'8 61l 56p'Sh 08511 ShEHE 101 ucrgeguodsueal g

08E'1IgL 05t ‘09 - 0sg'LgL 08509 £ o mig. ‘Gzl eIq -op-
000 EE 0057 E] - - 000 HEE 005°ER b SO mrggl ‘Gz terg dwng g
c0g‘ge o0z L 00z'L Q0% 009'LE lorel ! fi " uORE P -op~
QoL'glL 0sE‘g 009 0t 00l ‘91 080°'g 2 W West Who TTILQ 10714 383l "2
yigtin nlgfin onG'L OhG*L HEE HE REE HE } " wWOE-0% ,g@  -op-
960 658 nLL €91 05§ Lot ohg'9e GEL LhG HE6 9L tr 0 wdE-00% WEZLP op- :
BhutlsE ®2Li0g1 08G°65 06L'62 g9g'L0€ HE6 041 2 SOy woE-0et WZLf BWITTIaq 1

o

ospoy 13 A

£20°'ELS 0EL*LL £68 ' 6h 1830 ang
00Z* 6 009'6 40z 51 00946 - 2 SON asnoy dung g
gWG 9t GLYm 069'¢ &20il 307 . uorsejdodsuesr g

00L'ELL D0L'ELL - - 0L 1L BOL'ELL L " MBCQL ‘DSLeTq  -op-
005'€8 006 €8 - - Q05‘E8 005°£R | “ mAZ€L ‘SELUetg dung (g
00k Hi ooz’ 009 00€ 00R‘EL 006'9 z " Wl TTTHI 30TT4 388l '€
gns*L2E nLL€gL 089° €S ong‘ge B98‘€LE nEG'GEL z soN WOE-00F w2LP BUTTITJa -
EPaIJIBART]

Junowy 3sCD 3TUf Junowy 3507 3Tun Junouy 3507 37TUR
SHJIEWOY A31quend 374N wosy
1E830] foupaany TeOOT Aousaun) uBtaaoy

(Tez3and  :31uf)

Wa3SAT UOTIONPeId JaneR



99114859701 phrieintl gzliine's TE30]
£60°1al 'y 095'€81 £E5° 106 18301 9n8
ooh ‘gt 0096 00n'gE 00946 - B soN astoy dumgd g
Lhs'Le 009's ni6‘o2 307 uotgesdodsusdl, g
085 011 085 01 - 055 0L 055 011 | " Mig@l ‘o4l erq  -op-
O0L €LY 00L 1L - 0OL'ELL OOL'ELL 1 “ miegl ‘0GiceTQ  -OpP-
00c* L9l 006°€g - 000 L9l 006 ER 2 SON myzEl ‘gElerg dung (€
nogge o2l 00z't 00 009'iz 0069 ] i WOOE WP TTTI0 4€TTd 383l g
980°569 RLLIEQL 0%£° Lot ongree GEL' LuG nE6° 9L i soN WOE-QOE BUTITTAQ "t
ESOW23L
3unowy 3800 31uUn junowy 350D 3TUf Junowy 3800 ITUn
SHIBWSY AjTqueny  artup want
1B30L fouaauny 1207 Aoussany uBreaod
{Tez3and :47uR)

waasfg UoTRONPOIy JIIBY

D-4



e €661 LENT0RE il AR 18301
geg'ioz gegt! 000602 12505 ang
geg’t gag'l 116 UOTLETTEASU]
000 0oz D00 00g 000° 001 g oN {5/1 09 * mi5L)
dund 4g
dumg J48300g (4
980° 19 0EL 1S 95€ 21 TejoL ang
ant'y 09t'e 93l 43430
05 ‘2l 08¢ DLE L) 3 1993
ziitig ZLLOLE St olgiie By JUBUEDLOJUL Y
ZL0'81 gio'al L0504 gil cu AdOM 83UDUGY
900" 1 9001 in g it gu ddoy yJaeq
(ugx0z) #3pTag uoudiy (€
L91'6L LaLf6l Te301 Qng
VT ong'l 4330
£66°6 566 er'L - - 0259'9 3y JUBWADICFUTAY
hoE*9 HOE*Y L0 6ot - - 09 g AION 93340U0D
neo‘z n2o'‘e L - - 0L cu Raom y3aeg
(gugClL) Auel 2342U0S1Q (2
ohE'EoR'y gLL ot 82901t . Te30L G
G64 ‘g9l 6L 091 G2t 029 L09 8- 5cL 006°¢ w WO KD
SlEzies: 6gL ‘2t 9¢°0f g6l 901 L 080* | u ToumeEs
n.3'g51 695*cE €592 a0L‘gaL 5708 05yl u WMQOEY -
LyStooz Lhe' Ly 2002 00E* 651 6719 net'e a wQGEe
Leeteit 2g2'ee €65t G5L' L6 g'Ls oLLtL u WRGOZR
_ -au1q adyd (i
SUTT 00JY 2P BUBNP~SOGTTBUED 1
CSOWITH,
junowy 3500 JTUR Junowy 3509 47Uf Junowy 3503 atup
sRaeNay f3tquend  3Tun ws31
18301 Aouaduny [e007 fousadany ultsacy
(TEz38Ny  igvuUn)

wa3sds Arddng Jagzey

D-5



#66° 79E mhm.mnm. GLE€'aLL . TE3aoL

966‘z1E gLl 068° L 18301l qng
FLB*LL hg6 sl 06g'l J8u30
£29°011 : £29°011 Grl 262'39L B JUBWETIOFUTHY
£E6 19 £E6°hg L0604 g9 gu SAIOM 233J0UCD
59561 69561 LK'S 118'E cu ~ spaop u3ed
(gugggiz) Auel (2
BES LG gLL'GE q2n'ell _ Te10] ang
025° L8 0200z 20°02 006* L9 5°L9 200°1 u wwYGEe
84019 gal'ey 56761 526 ‘et 515 056 w WINOZP

auTq adid (L

BUTT ¥STNT BjORG-$O3TTRUBR] ¢

Lon“168 gegizoe RL0‘689 Te30]
00052 0o0‘s 000‘0e s3praq auoydAs Burysixe
JO uoT3E3TTIqRY3Y (2
Lon*99g £6E* L6L L0699  TE3ol ang
a00*£9n 000 10t 25 D00 “6&E G 6Ll ooo'e u WOGSe
c2g'ght LgE'Ee £e he nok'GLL 6°r8 09E*! w wHOoER
ogg‘Le G00°s 2002 5.8'91 9°L9 0%z w WEOSZP
zol'zge L2055 66761 GLo'LLL §'LS oSh'e w U0z P

aurf ®drd (i

2UIT BSINT BIUBG-SOITTEUEBY "2

Juncuy 180D 3TU) Junowy 989 JTUn junowy 3860 q1UN
SHJIBMsY AqTauend  atup wanT
1e30L Kousauany tTeE00T Aouaaany udtsacy

D-6

{(T®233n0  :137ufl)

wagshy Arddng zogem



62z°ge 6ze'ge 18305 §ng
L6LL LBLL 2810
Etiint gLi'g! sl EEL'B 2 JUBWBIIOILTY
Lhil'é Lni‘é LG7 S0l L8 gw SHJOM $3940U0)
gLL'E BLLYE Ln's £85 gw HIO0K U34eg
(2 % pwEG) duey (€
ien'‘ee ien‘ee 1301 90§
96n ‘1 56h ‘1L 29430
L9LYLL 9Lt Gh i tL'g 2 JUBUSDIOJUTSY
045°L 0Ly ‘L L0604 EL g SHJON 83229U0)
z  gbr'z nér‘z ih's 954 cu a0y ygaey
(gwogl) auel (2
LLE'LBS 006°5EL Lik‘tgh Tesel qng
GLL 6% sLE'el g2 in onL‘on 8851 o[a} w WO S
£GoeR G064 1975¢ 06L'c STiEl 005 w : WO e
9n.'0% DEG'OL 9L O 918°6¢ 9°0LL 09€ w WO SEP
98818 506y €542 086°¢H 68 002 w WHOOER
99289 9196l 20" 02 05925 5 L9 08L w RYSZR
(@'L'9=058L)  ENG'SLE LTRE ) 56° 5! [FRAN3Y: g1 059° b w wug02e
suty adyg (1
3540
junowy 9802 3Tuf junouy 1503 37TUR junowy 4863 ATUD
SHJIBUSY AgTquend JTun waj 1
Te30L f2udasny TE0CT Aousaany) uldredcy

(Tez3emy  :3tun)

wagely Arddng Jasgem

D-7



Zeg hee’l LifiEze iLhilon'L TER0L

G69' L2 569°LE T®30% QNS
20L zoLtL RESTEYY
LesEL 186°EL Set 9h9‘6 3 JUIUBDICJUTSY
9EC‘6 980'6 LO" 501 _ 99 cu SHJOM B340U0T
qL5'¢ sL6‘e s £hG g MIOM UIIBR

Amswmwv Ruel 934BY0ST] (&

gz2'gnb 9ez'g 000 0hé 12305 ang
y-nl  Zhl'een enL'e y16 000 oey 00008 £ " {(s/7 G'Lg ¥ m3011)
- dund’ 148
5 g2g'lgl g28'1 Lo 000' 091 00008 e " (S/T S€ % magy)
_ dungd 9dg
5 geg‘tal g2gl ni6 00009t 00008 2 " (/7 &£ X mAGH)
dung 549
2 geglioz gzg‘lL BT 0001002 00C' 00l z 188 (S/T 0L % mmgL)
dung 24€

dung Jajseog (f

D-8

Juncuty 3507 31un Junouy 1507 3TUR Junowy 3800 2TUQ
SHIeWaY fa1quend 11un wasyy
12308 Aousdany 1Ed07 Asusaany uByaacy

{Tezsend 1qTUR)

woqsdg Arddng Jaaey



H16°0%L nEgBEL 0801 [eio) ang
goe'zt £211 080" L 43U30
glg'es 9Lz'sL 4701 yhR 08 -3 JUBWEDI0 UTOY
nLs'en LA L0150l 6ot gy §HIOH 27840000
1256%es 1262l s 6gz'e g sAdoM UY3del
(gwoge‘L) AuEl (2
AR TRV R 988 L€ oLE' e 12305 4Ng
€ aepgieE tgz’e G661 590°02 15 06g W WO P
¢ obgionl cey'6z 54 G226 G Eh oLL'! w wgoL P
surT adid {4
{1) ospcy 13 "¢
agEtoLe age'ge 001 ‘ege B30l
gzetigl geg‘l i 000° 091 $00* 08 4 988 {S/T g€ x mNoh)
dung 148
dung J2isoog (£
Lzi'ht IARE 3 TRICE ang
16 qLb J3U3G
950" 4 950" L Sh'l 368 N 3 JUBW3VIOJUTRY
LLG'h WA L0501 &gy cu SRI0M 2330U00
9851 9851 Lhs 062 cu SXJIOM UJITF
{gugg) AURy {2
oEn'hb afg'ze G561 001 ‘2L g'ig Doh*L w wOHzZe
aut adid (1
BPLJ0AET *q
qunowy 3500 3Tup 5 unowy 1807 97N Junowy 3803 37un
snaBeLsY fatauendy  41un w3y

Te30%

Aouaaany TedON

Asuauany uBtaaog

(TeZ3eny  I3Tun}

wagshs Lrddng aagen

b-9



808° Lk 8L0‘SES o6L ZhL Te30L
hléionl hEg'BEL ogett T®310L gQng
goz‘et RTANY 0g0*! a3U10
912'¢L gig'tl Sr°l 76k ‘08 % JusWIDIOJUTRY
nistey nl6‘ey L0504 501 gu SHI0M 83010007
1es'zl tge'el in's bgz‘e gu SUJIoK u3LRF
_ {gu092°L) AueL (2
o2L'ns 026°€1 008'0n Te30L ang
St OEL'RS 06l o8t 00g*on 5 2h 085 ,E EREOSL @
a3 7 adid (L
(ITI) o8po¥ 13 '8
H9E ‘g RB0°Q 042 TRYOL QNS
6l 6eh 0L 43430
16L'y 161y oL hot*E ay JUBKRDIOFUTAY
2ti'e ZeL'e L0760 92 £ S3JQN 939a0U05
<8 cg s Gl gu S¥J0M y3Jdeg
(gwg s} Auel (2
poL's osn'i osz'y T®10L 47§
£ 00L'S 054°1 054 0se i § 2 001 w WGy @
_ auty adid (|
{11) ospoy 18 "L
Junowy 1807 3tuf junouy 3800 37U Junowy 1803 31U :
SHIBUDY A3 TaUEnD 31U waqs
18301 fausadangy TESOT ‘Lousaang udtedog
(Tez3end  :3tUn)

woyshy Atddng Jesep

D10



86L°6Sh ont'ese gcR ‘98l T®30]
§6E €L oge'ie gLL‘g 1830} gng
£io'e 088" £6E J8y30
0E6‘S. Shi GeL's EE 18235
95g'sL 9sg'sl Chi! G601 o JUBLRIIOILTAY
9€0‘6 4t0‘6 L0501 98 gu $I0M 23340U05
£05 £0% s Z6 cu SAIOM U3JEE

adprag uouyddg (£ by
Lbh'ggl Lit' LBl 080t 1230 9ng S
£E9 1t £65°¢EL 0B0°1L 9430
696 °g6 626°g6 Sn'l 29289 2 JUBLIDIOFUTSY
HOL*BS ROL‘B% L0580l £65 cu 29840U0D
LLLtol LLL*9l s 990°€ cu SHJOM UqJEd

(w086t ) AuRL (2

. £06'Ete E0L 1S 002 6Ly 1230 ang
g9L gL gLo‘gl 20702 08L%0% 5749 006 u WG 2R
S£1 4561 5g5'9E  S6°SL oSt gLL 16 00t'e w wEoZe
aurq 2dig (L
BEOWISEH fm
Junowy 948073 314N Junowy 3807 14N Junowy . 1803 31Un0
sHaBusYy - _ £313uEnd  4TUp w35 [
1230 fouaaany TEOO1 fousauny uBtaaog
{Tez39nd  :3Tuf)

wayshs Arddng »mams



£9t'nLy tel‘eg 6ge*gsE Tejop qng

706 GEL SHsisE 656°66 u0I39833

FAR: -1 2gi‘e 094%91 uotsejaodsuea]

00C L LL 000 1Ll suoudatal ‘togizuo)

330WSY PpUE TBUBRS TOITUOT

026"t 025* iy AIessavaN Jausl

pUE 379RD UOTIBOTUNANOD

000 0f 0001 000'0g L uoTIEIS-QNT

L2h'hi Lzninl ©90LT LG 052 W UOTROMIASUOT DEOS /O
QUIT BSTNT BJUBE-SO3TTBUED

8LLLES LEL 101 Lhof0th I®30l 4ng

000 ' 0% 0G0 ‘0L 0000z U0I1B3S-aNg

506°094 g02"eh L89'g11 U0T30843

91L& 2R 980°L 0Ef‘S¢E uorjegJodsusay

0c0° 28! £00'291 suoydatal *todzuod

270WaY puUB TSUBJ TOJ3U0D

0z6'EL 0zh €L faessonay 19U30

pue 3TQE] UCTIESTURURIOD

896°62 896°52 £cgrge 006 w BuTusputM pESY W/Q

598' 51 _ 698Gl £59° g2 085 w SutuspIy peROY W/C
IUT] 0Ty BP BUENP-SOZTTRUERD

JunowLy 5803 31U Junouy 3500 4TUn Juncuy 9807 4Tyl
SyJBway Ratauend  3tup wajl
Teq0] fousauang TR0 Kouzaany ultedog
{TeZ32M0  :q7UR)

£37133TF0%d R/D

3]

w—

!
[=1



6zl'gzl

LLGESY BhE‘92s TB3GL 9ng
geg'ale geg’cs 866'95L UOT398.43
029 LE 0Lz'g 0GE‘LE uotqejJodsuead]
2001961 20G* 9B suoydaTai ‘To4ju0)
230Wsy pur Taued TOJ4qUCDH
005’ Efl gnsieyl faevssavay J843Q
pUB 3TGQE) UCT3BOTUNULG)
1£9'59 LE5'h9 904" LS TR i ueTITNIGSUA) PROY W/O
a3Ja0N
LO6 LLO L 76l gl £iL'E6g TE3OL
99¢'621 6EE ‘Nt ientiie 1830l qns
sinhn 269° 1t Lgltze uo130823
Zin‘e 20h 0L0‘g ucT3edcdsuBLy
060° LS 000°'LS puoydatar ‘ToJgu0]
jowsy PUE TIuBg TOAGUOD
0896 089* €1  faessedan J3uip
PUE. 3GT¥) UOTIBITUNLRIOY
588’z cgg‘e 90L" LS 05 i UGTIONIISUCY PROY W/O
sutTy fedsen ueg-sozreue)
Junowy 3507 ATUN Junoury 2800 31UN Junouwy 3809 31Un
SHJIBWSY AgTquend  41un TELE

=301

fousaany 1ea07

Aousaany uBtadez

(Tez3900  :37up)

5eT3T1T0%A HW/O

o

D1



HEL*EOR

QL0 LOL §OL* 962 TB30% ang
189124 026°1E 79L*68 ‘uoTgoalg
00g's1 ooy'e 00458 UOT3RIO0SURL]L
00C*LLL 000* L4t aucydata], ‘Tou3uo)
3jowsy pu® THUEF ToJI3ULD
ons‘az onstzz LaesssoaN J2U30
PU®B 3TQE) UCTHEITUNLWO)
olL'EL orleL GOL"LS 092°1 u UOTISNISUC) PROY W/D
oapoyY 13
§b77' 68 LLL'GL LiL‘eg Tejo0l ang
CEL'EE 160'R 2ahine A u0T1093%
0684 GLE"L Gls'g ueTyeI0dsuRa]
00078t 000'gE suoydatal ‘Toazue)
290wy DUR TBUBG T0AZUO0D
004 ht 0Lyl AlEsEs0aN 434320
pUE FYTE) UOTIBOTUNUWO?
1ALG LLL'e 0L7LG ool u UOTIONLISUTD PBON WSO
BPAJLJBART
: Juneuy 780D 37Un Junowy 480D 3TUQ Juncuy 3§09 3Tun
SAIREIY Aatquent  3tun wa3l
1B30] Aguaddany Teooq fousaang udraaog
{T=z3=and :37U0)

E2TITTIOBY WO

D-14



69692z 185 05 get 9Ly Te30L Qng
L9819 gzz'9l gEY ‘S UOT393.43
029°E} 0LE"1 054zl . uoTIR3JOdSURAL
0009l 000°9. suoudstal ‘ToOI3UO)
S90usY pue ToUBRd TOAIUSS
. o0n'ze oon‘ze Kaesseoay 43yan
PUB 9Q7TEB) UOILEBDTUNKWGY
“000° 08 500401 000'02 UcI3RLS qng
260°€2 2g0‘gz 50L° L8 0% w UOTIONIZSUOD PROY K/Q
. BSowLIay
JUROWY 1500 3TUp Junowy 3803 JTUN Junouy 1500 3TUq -
o B ehey ; £qTauBnd  51Un wag I
T230] fsusaang TeDOT fougaany uStaa04
{Tezaend :ajun)

£aT37T108d K/Q

D-15



obz'ost’y 061 ‘651 0oL 6Lt Te30L
02L'L8 025'592 002Lg 090043
p2gtLE olz'g 0GEiL g uoTa B sodsuza]
GCOLLL 2007441 suoydaTel ‘1049107
330WAY PUE TOUEJ TOJZUOD

000 GY 000* &Y faessaoay 48u30
DUE 8QTE) UOT]E0TUnWLoD

e3ny ap ofp

000°22 60022 0190343
0es' &t ¢o0'2l Qssice 081 uotT3RaJodsueay
000° 558 000648 5SRO 68 ze paeog UeTIRAH)
faoqow ‘dung 2rqidvBwgng

ooZ'EL 002 EL 00g‘E t ateday adyd Sutse)
00264 o0zZ'6L 009°¢ gz uo3std pue 3e8r Juysesis

junouwy 3503 27uf JUnoIy 1503 3Tup Junouy 3500 33Ul

SHJIBUBY

1301

fousaany 100

A3queny  aTup

Aousauany) uldrsasod

way;

(Tezgand :37up)

uoT3e1TTIqRYRY

D-16



hEg‘o9ge‘e £En*96¢ toztobnte Te30L

OFE‘ LGL 08t LEL o9%‘zs ¢ uy DBOJ $300Y

£09'92 004" Lt aoz'st 40730943

clgtnge 262 'an Llziogs upigeslodsueay

00E°EnG 00£ ‘€19 J3uI0ysuBL]

009 °E8h cog‘Ean oon' gL 385 348 BuTaATIDSY

£66°192 666° 192 TeTIIGBH UOT40343

. pue 3INpUOy ITqe]

0057604 0% 600 0050t 5€ q8s feg JewaoJsueal

a10d 3urpest TesTa308Td

G581 LY S6E'LL _ 3509 UOTJONITIUO)

096° L9} , 096 L9 oen'y gt SON uBT353UUCY 3T9ED

GLLELlBE GLLY18E Ll sLl'ee w aTqed

081116 0sLLB 062 -1 soN 8104

Junouy 3500 37UA Junouy 3503 37Un Junouy 3807 4TH[
sAIBEAY , AaT3uend  aTun waq T
18301 Aousaany Te007 Adusuang udragoj
(Tez3end  :g7un)

weqsiy Ayddng aamog

D-17



OOm”@N = | X YAROOL
(4 # o0’ 1A7000°89 = 1 X VANOOK P
002'nl = L % VANOOS JSUBI3y
0051t =} X ¥ANOOZ
26L'gen Lo Eh 181 ‘on Te3or
0061 ootz 008‘z 20T3094R
288 Ly 1658 1g52¢ ucTyejIodsuzar
00840zl oot ozt JBWIGTSURL,
o0g'9g 008' 98 0ok‘eL L 488 JJeg Buiatavay
00029 00029 TeT4998H UoTIR3ag
puE 3TNPUC) aTqe)
00G EL 00G'EL 00640 L 988  Keg semaogsueay
3704 Buypesat TROTJIOSTYH
ol 21 05k “1 15070 UOTIZONJISUOS
04508 oRé'ot ozh't L soy UGT303UUGT STGED
Q0€“ by o0g ' 64 Ll 006'e w at1qe)
OLR'EL oly'el 062 Eh sON aTod
{wpod'e)
2UTT 0DJaY AP BUBN[{-SO3TTBURY
Junowy 4800 3TUN Junouy 4807 31iun Juncwy 3503 3TuUn
SqJRWAY fataweny  aTUq waqy
TEGL Aduaadng TE207T Aouguany ultsaog
{Teziamld  131un)

wagshy Arddng azmog

P-18



R VANOOY

{r ®x cOC'LL=) 00089 = 4
(z x 002'yi=) 00N'BE = 2 % YANOOL JBUWI0EUBI
0OR'LL = 1 X ¥ANOOZ

2LL 299 gho*20e 92L 0o 12301

09 L6l 08¢ 168 ogh'es £ i PEOY SS300Y

008'h 00L'E 0oge HOT3994%

AT 1668 €26 KE u03423400SUBAL

002 ‘g0t 002°901 JBEA0JSURLT

00898 008°98 oozl L 998 3083 Buiarsnsy

CEE* Ly £EE° L1y L TETI838W UOT308.%

 puUB 31Rpucy FTgel

OGS EL 005°€L 005° 04 L 338 Reg sswacjsueal

. 8704 Buipes] TE0IJI9aT3

clg‘z 5l9'e L 3500 UDTZOMA35UL)

Oh6EQE on6* oL oeh'n L 18§ woTIDAUUCY FTQED

056°06 05606 L 068°5 w atqed

0z9'ee ozyze 062 BL SOy 3104

: (WOsE* G}
BT BSINT BAUEG-SOZTTRUED
Junouy 800 ATUD uu505¢ 1800 T Junowy 4807 FTUN
SHJIBWSEY - f313UEny aTUn wazT
1e401 fouzaany jeu07 fouaaany ultaacy :
(TeZ9END  13TUR)

magsfs Apddng gamod

D-19



{2 % 00271=) 00R'GZ = 2 X ¥ANOOE F——
000°LL = L X YAMGOY

ohe'she gze' o2 ziLfegz %304

ooL'e 006 00E‘L uaTy02a3

mz'ie 29€ 'y 94g* 9l uotyesuaodsuesy

ooY* Siy 00f ‘Gh J3WJOJSUBI]

00z°LE poe‘ig ooR‘zl £ 798 3484 JutATEO3Y

999°02 995402 TETISIBH U0T39943

pue 3Iinpuo] aTqel

005" 1€ 006° 1€ 005 ‘0L £ j98 Leg Jawasjsueay

atod Burpes TEOTIS09TE

00L% 4 DoLYL 45070 UDTAOTIZSUOD

092' €L 092'tt o'y £ $oN UOTA03UUSY ITQRD

00848 008°LS L 00N ‘g w arqe)

005t 006" ni 062 05 soN 810d

(woan‘€)
3ulq Jedsen ueg-goqlyBUR]
Junowy A50) 314N Junoury AS05 3TN Funowy AS07 JTUf
§HIBUAY £3Taueny  3TUn wag
18301 Apuaaann TeLON fouagang udraaoy

{Teziend :3t1uUn)

me3shs ATddng Jamog

D-20



h 00E°02 = L % YANOOL
(2 * p0&‘Ze=) 000°SH = 2 X YANOOY J2u 2
(2 ¥ 00G'6L=) 000°6E = 2 X YANDOS 10 SUBL IR
{7 X 00D'LL=) 000°QY = § X YANDOK
£0L'629 £L0°45 09 HLS _-Tesop
COE'D ooliz 009°E uoT30843
2JA: 23 £60" 11 sgl'eh ‘uctgjejucdsueay
008'gLL 00E‘gLL JBUIOFSUBAL,
009° 41 009° LY ooh‘zL 8 198 JJggd BurarTaody
000°0g 00008 184818y UOT3084Z
puUB 3TNpuOY 219e]
_ 005 6 006 16 0050 3 398 feg dsudojsuely
2704 Buypea TEOTS308TH
00gt L 0061 4500 UOT4PNIGSEO]
084168 0841 8E oZh'h 6 SOy 40T308UL0) BTgE)
530°1¢ cee'ic L 900°€ w B1qED
09L'21 poL'zl 062 tth SON atod
(wgpo‘E) agaoN
Junowy 9860 3TUR Junowy 9503 4TUR 3 Unouy 3800 ATUN
sRIBway A3Tqueny  3rup T wagy
TR10] Aousadny TEDOT Aousaang uBtadol
{Tezgqand :1q7un)

. wo3sie Atddng somog

D-21



00561 = | X VANOOS Jaw.loJsued
D00LL = L X VANOOR IRy
0064 LEL £L0°21 L2g*6it 12301
005 9g 005G 9¢ JowioFEuesy
oon‘l 009 008 ueI1084g
ogz'Ll g2z 166'g uotyejJodsuRay
008*he 003" 52 ooR'el £ 328 3aeg Burayaody
00611 006 L TBTJ39BW 40150843
pueg 37npuO) BTURYD
000'iz2 000'1e 005 01 2 398 feg Jswaogsueay
i aT1ogd Juipes] IeCTJI0STR
0if oLE 1507 USTIINLISUQ)
ong‘g ong'e ogn'y 2 SON GOTA0BUUGY BTURD
oLEOL 0LE‘0s L 0L9 u SICEN)
006z 006‘e 062 oL son atod
{(wQLg) epddsens]
3 unowy 9807 37Up Junouy 5502 17Un Junowy 18507 37Un
shJaTuey £313uBnd JTUN a3l
1e30L fousadng TESCT AduUaJdany udtauna

(Te238nd  :9qTUR)

wayshy ATddng Jasmog

D22



(f * 00z‘nl=) 00B'9S

= fy * YANDOE

(€ % 009'11=) OOR'GE = £ % WANOGZ IBIIOFEURI I

ZLiteLn Lzh' i L69°LLE Te39l

002°26 00z 26 JBUIOISURA]

o02'n 008°1 oon‘e S ERERE

2L0°5¢E Lez'L 158°.2 uoTiBjaxisuBL]

0og*98 00898 L 3o8 saBd BuTATavay

Qoo‘lz 00042 TRTJBZEH U0T309JF

.PUB TNpLOY BTdR)

005" €L 00G'EL DpS 0L L 388 feg Jswaogsued]

2T0d BuTpesn TEOT4299TH

09t o9h'y 1507 UOT}ONIISUGD

o6 og onb ' oE ogh'n L soN USTY0BNUOY BTQED

0Ln6n oLy 6n L olé‘z " 214%)

obnwmﬁ oLh'el 062 £ SON a1ed

(woi6‘e) ospoy 13
junowy 3803 31U Junouy 3500 ﬁcs. sunouy 4503 3TUN
SHIBHaY A33quENny 3TUN wWaa ]
Tescl foudaan) TedoT Asuaaany uBtaang
{TEZ390Y :3TUQ)

mayshg Lrddng asmog

D-23



(2 X 000°LL=) 000‘HE = 2 X VANOOYy

JOUICTSURS
{z x 002'hl=) DO%‘GZ = Z X YANOOE TR

519°02¢ L6522 90 ‘g6e Te30%

008'z A 0091 uoT3094d

g2l'ge L6L*s KEE'ee uotyegIodsunay,

OOR‘EY 00h*2¢ | JaswJogsueay

00961 00944 oon'zl i 588 3a8d Jutaredsy

005‘2e 00s‘2z TET4a3eN UoT30aJ4g

pue 3INPUG) 3TED

000'2% 000 2L 005101 4 398 feg Jswaojsumdl

8104 BuipesT TESTIIO9E

00E'2 o0g‘e 1807 UOT3ONUIEUOD

092'¢C1 652°€L ozh'n £ SON ueTyOBUUCY HTQED

00Z'gL o0z'slL L 00%'n w ?1qE)

OEN ‘61 084 61 G62 L9 soN 8104

(wpopg'y) msmwasy
Funoury 150D 91U Junowy 1503 31Uf Junowy 480D 33un
S IBWDY Aayauend  q1up waq]
18301 Aoudadang Tecon Aoudaany udiadoy
(Tez35nD  3yUN)}

wassde Atddng zomog

D--2}



052965 05z'gss - 1240l qng

cLete sit'z g2 - g6 o (guwget) Auel aBaeyosia
GLE'Z sLg'e se - g6 zu (guEGXET) AUEL IBIRGOST]
00002 0o0' oz &2 - 008 2W (SoN B8) TT=M
ogco‘oiz oogtoLe 52 - . el g pEOL {0
37 40N

006°‘L 005°LE T - 005t 2% _ (cwsfg'e)

: AUBL uOTIRATIISTY
005°L 005°4 . sz - 00t gu {soN E) TToH
SLE'S GLE'S r4 = GLE 2% peoy W/Q

{3ur"-9°g§) - S037TRUBD

000°E 000'E [ - 0z! 2 : uOT3BAS ang
005 L1 - 008" 4L sz - 0oL Zu (sof L) TTaw
clg'or 5lg'sh ¢z - glo'lL 2l : peod /0

{3uUIT-7'S) - SojiTRUE]

000't 0oG'E 1 - ozL Zu {gWgoL) Auey aBaeyostq
008" it 0054t sz - 004 24 (SoN L} TTaM
osztigl 052°181 5z - o%e'L 2\ (Butueptn) Peoy /O
(8uil-y-r) - sogTrRUR]
Junomy 3800 J1Ufl Junouy 3800 27uf Junoury 3se3 F1up _
SHIBWIY - fatqueny 9tun ) wagr
18301 hocwagno TEDO] Aoupaany udiaaog

{TRZ38ND  13TUR)

uoTATSENboY puey

b-25



Geszzo't 626'220%t re30L

D-26

GLZ u9n SLE 19 : : . Te3ol ang

000°E © o 000'E ozt 24 _ uo3e3Ig qNg

GLE‘Sse cLefee &2 §Lo‘1 Sl {cwWoQFL) NUBL UGTINQTIIST]

0000 00061 sz oot U {son y) TTaM

0o5‘eLl 005‘elLL a2 008' Y 2H pEOL W/O
. ESOUWIBR

086 056 &g gt 2 (gwz-sz)

FUBL UoTINGTJIISIq

0GL'EE 0GL'EE T4 0SE*Y 2 (2xcwega‘t)

AUEL uoTINqLaasta

oG8 ‘L1 006° L1 52 0oL 2 {SON L) TToM

p62tgte 05z 9ge 52 ol ) 24 : peoy W/0
capay 13

0021 002’1 mm gh U ﬁmsmmu MUBL 93JBYUDST(Q

oob‘s 0o’ s gz 002 24 (seN 2} TT3

68L'gl - 08481 52 o6l Zu PEOY R/C
BPIJIBART

Funouy 4509 471Up quncwy 380) 47U Junowy 3H0Y 3TUN
Sxaewsy Ag37eueny  3tun wag I
T830] Kougdang 1E0O7 foudaung udisdod

{Tez3nD  131upn)

uoTHTEINbOY puey



hii'158'9 5LOLGEY 5604091 T230]
9L €15 [9L‘ELs - DTUUBAZ-UOTARITTIIqRYSY "L
900  nhE’ g LLE‘EaL’9 660091 Te30L qng
96t ‘glE 0oo‘Lie g6l ‘Lol soguadxd SNOSUBTIIOSTH 9
66825 - 60825 seD BuTJOTUD S
004128 00L'2e - qusudTnby
pue S2TOTURA 4OF TOng g
g10*GLE'E g10'6LE'S - gonwy Jemod €
000 K9 000 49 - sasuadxy @°134Q "¢
ShHE°0E &56°02 - sagey
502 ess 002085 - SaTJBTRE JJeas
soSey ¥ seTJeTEs |
JUnowy 3500 37U Junouy 3860 3T shnouy 9800 31Un
sxJBwey - £ Taueng o wen T
: Te30] AoUsadng TeDOT Aoumaang udradog

(TRZIa0y  3%un)

80 H/0

D-27



00019 00019 Tesol mwu
a

te‘z geg'e t " §13Y10

052 €l 05Z‘€L L " sayeday ¥ SUTETTRE

oo0toR 00002 L N £2anq TUSNT

Leetle Les'le L 307 uotqdumsuen Jo $aT0T4HY

sesuadxyg 80t13JjQ ‘¢

Junowy A80) J1Un Junowy 3§00 qTUh junouy 98030 JTUh
SHJEUDY fj1auend  aTun CTEL Y
T®8I0L Kousduny (oo Aoudaan) ulTaJd04

(Tezaemp  :3TUR)

450) W/Q uMOpARERJg



#0929 910°GLE"S 910'S1E'G  gLé Ehy TE30%
MAREQ 95LiERs 96LEnG £1eten - Zl “ esouay (S
MATSL 79g* LES %99° 169 gzE'én - ! M oapey 13 (h
MA29€ 9L5°01E LR 0LE £ig'se - zi " epsaseAR] (£

MAGGL L 2L Eant L zZLL'gan'L  1Ebtial - A “ agaoy {2
et 260°68E Z60'59¢€ 160*2E - 2l " {4odsen weg) g-sojTrEUE)

mARLL Yy Ohy’ &Sk Onn' 2% 089 6. - Zi u {(2UT7-18) g-s031TEUED

muenzty 912°630°1 912°500°L  £9.°98 - 2l W {aurg-yr) t-sogrTeUR) (|}
sagjey JaMed ¢
JunolY 4503 9TUR qunouy 386D 3TUf Junowy 9807 37uf
syaTway _ _ fa73uend  3Tup was3y
T¥40%L Asusaung Te0on Louraan) uldiaaog
(tezdeny l3tun)

3500 H/Q uKOpRERIg

D-29



00L'zZE oclLfzz t 201 o33 ‘110 ‘fsuTTOSEY
jusudTnby
pue §ITITYSA 0] Ta3ng
Iunowuy 3§00 JTup Junowy 3807 qTUA junouy 1807 TUN
SAIBUDY Aq1quEnly  571upn wayy
12301 Lousadany TeSON fousaany uteaod

(Tez3and :37un)

3803 H/0 UMopAEa.Ig

D-30



668°2s 66825 £6° 1t 1210}
F.me_m P.,..mm»m __.N.mr 1 u eEQUWJIdE ﬂm
LUaLn'g L'Glu'e (FANAS " " oapoy T3 (&
AT AN g LE2 ¢ L8 " " 2paageaey (g
zTosh'e: z osg'al anoE u u : sjaoy (2
0'eh2‘y 0 enz'y £9° 41 " «  {(4ods®p ueg) £-$O3TTRUE;
£ 952y £7952°g 29°22 " " (suT1-1S) g-se3TTRUR)

L EgLiel L'ggitel gErge g4t deg {3uT1-yr) i-sestreue] ()
SED BWIIOTUD "G
Junowy 4500 4TUN qunouy 1863 3TUN aunouy 215070 2TUn
SHJIBWSY f313uend 31U wagy
12900 - Avusaang TEo07 mo:w.ﬁdu udraJdog

(1ezasnd  :atun)

3503 R/0 uMOpNeaIE

D-31



96L'8IE 000°t12 964 L0t TR0l
psz'le 05219 “ saden (g
000° 0% 0000 " sayeday ‘aatH (L
oco’zl oo0‘2tL “ UCTABOTUNLWOD (9
005 29 005°29 301 satJaeaeg {§
CEL A 052°Gh 961 saoua0 {4
pootel 000'2l 000t 2l w satatuap (£
00009 00009 000°0€ Z a dn xetd (2
Q00 °s% o000 ' 6E 065 ¢ L1 2 SON  Je) 30[AJ25 STUBUILUTEN (|
$o5UadXE SNOJUBTIBOSIH ¢
‘ Junotiy 3500 31UR Junouy 380D 31Up Juncuy 280D 3TUD
SRJIBLIY : A3Tqueny  atup waql
1e30L fouaaang 1BTON fouaauny uBisaog
{Teziand :i3iun)

350 W/Q UMOpNEdUg

D-3z2



ph9l‘en=f  pz6z'gel
(WIMASELL STT3M 22 89L°Ci% 991 ‘g% w9l en 2! W 01432973

uot3esTTIqeday L

D-33

_ aunowy 1509 Jrun JUNOoWY 3803 27U Junouy 3809 37Un .
$HJIBWDY fatquend . aTup wagT
12301 Aouaaany teoo7q fousaany uldtsJ0yg

{12233m)  1410p)

5500 H/Q uMopyeaag












	APPENDIX Ⅱ 
	6. PRELIMINARY DESIGN
	6.1 Tubewell
	6.2 Transmission Pipeline
	6.3 Discharge Tank
	6.4 Booster Pump
	6.5 Distribution Tank

	7. ORGANIZATION AND MANAGEMENT
	7.1 Organization for Project Execution
	7.2 Construction Works
	7.3 Implementation Schedule
	7.4 Material Procurement and Construction Work
	7.5 Organization for Management and Control

	8. COST ESTIMATION
	8.1 Outline
	8.2 Work Expenses
	8.3 Land Acquisition Expenses
	8.4 Maintenance and Management Expenses
	8.5 Existing Well Rehabilitation Expenses


	Cover

