2

11.5.3

()

2

)

)

2000 4,086 41

2001 4,252 43
2002 4,426 44
2003 4,606 46
2004 4,794 48
2005 4,990 50

The existing number of employees, although deviating greatly from LWUA's Methodology
Manual is deemed justified. The location and facilities of the TC-WD especially the booster
pumping stations are in remote areas necessitating three(3) shifts of operators/pump tendet_s.

However, upon completion of the project in 1997, a reduction in the number of empldyees will
be necessary in as much as the newly constructed pumping station is a single stage.

Cost for Operation and Maintenance of the Water Supply System

A summary of operation and maintenance cost for the Tagéytay water supply system is shown
in Table 11.5-3, and a breakdown of the expenditures is presented in Table 11.5-4a to 11.5-

de. .
Financial Analysis
Financial Background

Tagaytay Water District was established in May, 1975. From 1984 to 1986, the district received
the grant at the total amount of 12 million pesos from the central government to improve its
water supply facilities.

Development Cost

The cost estimates of the required improvements are presented in the preceding section. A
breakdown of the project cost on an annual basis is shown in Table 11.5-3.

Operating and Maintenance Costs

Operating and maintenance costs are shown in Table 11.5-6. Details are also shown in the
preceding section (Section 11.5.2).

Project Financing

100% of the total project cost is assumed to be financed by loans. The district shall be
exempted from the equity contribution since it has not received major loan from LWUA.
Computation of the loan is shown below. '
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TABLE 11.5-4a  Cogt for Operation and Maintenance

A) PERSONNEL

The staff is expected to increase by desig'n yeafr. to cope up

with growing demand of the water supply system.

Staff =

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

100 per Connection
Cost = Staff * Average Salary *

Average
Salary/month

4,000.00
4,100.00
4,200.00
4,350.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00

Conn

2 850
3,000
3,159

- 3,325

3,774
3,927
4,086
4,252
4,426
4,606
4,794
4,990

11-100

Staff

47

47

47

.47

38
39
41
43
44
46
48

50

13 months

Annual
Cost (P)-

2,444,000.00
2,505,100.00
2,566,200.00
2,657,850.00
2,223,000.00
2,281,500.00
2,398,500.00
2,515,500.00
2,574,000.00
2.691,000.00
2 808,000.00
2 925.000.00
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Total Project Cost 67.24 million pesos

Capitalized Interest 12.22 million pesos
Total Loan Amount
(regular and soft loan) 79.46 million pesos

50% of the loan is assumed to be at regular loan with interest rates of 8.5%, 10.5% and 12.5%
for the first 2 million pesos, the ncxt 5 million pesos and the excess of 7 million pesos,
respectively.

Remaining 50% of the loan is to be a soft loan with the terms and conditions described in
Section 11.1-3 '

The details of the project loan's debt service schedule is presented in Table 11.5-7.

Projection of Financial Statements

The water district's projected income statement for the period 19942005, as presented in Table

11.5-8, shows that annual net income are positive except in 1995 and 1997. Major financial

ratios derived from the income statement shows as follows;

a) Operating ratio which measures the ability of revenues to cover operating cxpenses
shows that the operating costs are between 66 - 74% of the operating revenues after

the project completion,

b) Return on the average fixed assets, which measures the eamihg power of the distrct's
facilities, ranges from 11 to 19% after the completion of the project.

The projected cash flow statement for the same period as shown in Table 11.5-9 indicates the
sources and applications of funds. Major highlights from this table are as follows:

a) Increase in working capital is positive throughout the study period except in 1995.
b) Debt service coverage which shows the ability of the district's internal cash generation
to meet its debt services vary between 2.0 and 3.2 in 1999 - 2005. These ratios are

higher than LWUA's minimum ratio of 1.3.

The projected balance sheet arc presented in Table 11.5-10. Major points are shown as
follows; :

a) Cash balance at the end of the study period (2005) is 42.6 million pesos.
b) A total of 44.1 million pesos is accumulated for cash reserves by the ycar 2005.

©) _ Current ratios. which measure the ability of the district to meet its short term obligations
increase from 5.0 in 1998 to 8.4 in 2005.
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d) Debt/equity ratios which indicate the percentage of the long—term debt in the net worth
decrease gradually from-74% in 1998 to 46% in 2005.

Financial Intcrnal Rate of Return

As shown in Table 11.5-11, the FIRR is 23.7 percent for the base case. The derived FIRR is
well above the water district's weighted average cost of capital at 12.1 percent, which is shown
in Tahle 11.5-12.

Sensitivity Analysis

A sensitivity analysis is conducted to determine the effect of variances in the assumptions to the
FIRR. The derived FIRR under selecied variances fo the base case are as follows:

Scenario FIRR
Base Case 23.7%
1. 20% increase in Investment Cost 20.3%
2. 20% increase in O & M Cost 18.9%

3. 20% decrease in Revenue 13.8%

The computation of the FIRR under the different scenarios is also shown in Table 11.5-11.
Results of the sensitivity analysis shows that the FIRR is greatly influenced by the decrease of
revenue, The derived FIRR, however, are still more than the water district's weighted average
cost of capital.

Recommended Water Rates

The recommended water rates are shown below. The rates are proposed to increase annually
up to 2005. The details including water rates over 40 m’ are also presented in Table 11,5-8.

Minimum 11-20m? 21-30m* 31-40m?

1994 110.00 5.80 7.05 9.05

1996 131.89 6.95 845 10.85
1998 160.31 8.45 10.27 13.19
2000 193.98 10.23 12.43 15.96
2002 226.18 11.93 14.50 18.61
2005 269.38 14.20 17.20 22.16

These recommended waler rates are subject to the following criteria:

a) Minimum charge (First 10 m”) must not exceed 5% of the average family income of
the low income group

b) Any increase must be limited to 60% of the prevailing rates.
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As can be seen in Table 11.5-8, the recommended rates for the first 10 m® do not exceed 5%
of the average income of the low income group. Also, all rate increases are within the
maximum Jimit of 60%.

Concluding Remarks of Financial Analysis

The proposed development program for Tagaytay Water District is financially viable. However,
it must be emphasized that the following conditions should be fulfilled.

a) Water rates as discussed above should be adopted and attained.
b) The project should be implemented in 1996 and completed by the end of 1997.

) The targeted number of service connections should be attained because the FIRR is the
most sensitive in the revenue reduction.

Since the recommended water rates are almost 5% of the average income of the low income
group continuously from 1995 to 2001, the adoption of the progressive water rates system, with

an increase of rates as the consumption of waler increase, may be taken into consideration more
clearly. Then, the minimum charge will be in a fully affordable range of the low income group.

Economic Analysis
Project Benefits
Consumer Satisfaction

Under the assumption described in Section 11.1.4, the present economic value of water at 15%
discount rate is 56.1 million pesos as shown in Table 11.5-13.

ealth Benefits
Morbidity rate of water—bom disease in Tagaytay City is 917 out of 100,000 according to the
Municipal Socio~economic Profile. When 125 pesos per day and 8 days per patient were lost
by illness, the present economic value of health benefits at 15% discount rate is 0.35 million
pesos as shown in Table 11.5-14.

Eire Protection

Udder the assumption described in Section 11.1.4, the present economic value of fire protection
at 15% discount rate is 2.3 million pesos as shown in Table 11,518,
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Project Costs

The detail of the conversion of financial project cost to economic cost is shown in Table 11.5~
16. Further, incremental economic operation and maintenance cost is shown in Table 11.5-17.

The summary of economic costs including the total replacement cost of 7.5 million pesos are
shown in Table 11,5-18,

Economic Benefits and Costs Analysis

The summary of quantifiable economic benefits and economic costs for the project is shown
below expressed as net present values of a 15% discount rate. Benefit cost ratio (BCR)
obtained is 1.01. Salvage value is shown in Table 11.5-20.

Increase in Consumer Satisfaction 56.05 million pesos
Health Benefits (.35 million pesos
Reduction .in Fire Damage 2.32 million pesos

Total Benefits

(Salvage value is not included.) 58.72 million pesos
Total Project Costs 58.46 million pesos
Benefit Cost ratio (BCR): .01

Economic Internal Rate of Return

The results of EIRR are summarized below. EIRR for base case is estimated at 15.2%. -Details
are shown in Table 11.5-19. A sensitivity analysis is conducted to determine the effcct of

variances in the assumptions to the EJIRR. The derived EIRR under selected variances to the
base case are as follows:

Scenario _ IRR -
Base Case 15.2%
1. 20% increase in Investment Cost - 12.7%
2. 20% increase in O & M Cost 14.6%
3. 20% decrease in Revenue : 11.3%

The result show all the scenario except basc case can not exceed the opportunity cost of capital
of 15%.

Concluding Remarks of Economic Analysis

From the results of the preceding analysis, the proposed project for Tagaytay _Wa_ter District is

considered economically almost feasible although the results of sensitivity analysis are below
the opportunity cost of capital.
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11.6

~11.6.1

m

@

11.6.2

M

The increase in land value as an economic benefit due to the provision of an improved water
supply system was not cstimated for this analysis since by NEDA it is not advisable to add the
benefit in the economic feasibility study on the water supply project. This is mainly because
it is difficult to isolate the benefits brought about by the improvement of the water supply
syétem from other factors.

In Tagaytay such as other major tourism spot in the country, however, the benefit may be added

with the careful market survey of the land value for commercial and tourism facilitics in
particular because the value scems 1o be large. Then, the EIRR may reach more feasible range.

PROJECT FOR TANZA
Estimation of the Construction Cost and Construction Period
Construction Cost

The basic construction costs of the Phase I improvement for the Tanza water supply facilitics
totals P8.21 million, while the Phase 1] totals P21.16 million.

A summary of the estimated project cost is presented in Table 11.6-1a and 111.6—1b, and the
detailed breakdown is shown in Table 11,6-2a and 11.6-2b.

Construction Period

In accordance with the facility requirements as described in Section 10.6.6, the construction
period is presented in Fig. 11.6-1.

Organization and Cost for Operation and Maintenance of the Water Supply System
Organization

The TAN-WD presently has 6 employees headed by the general manager. However, it will be
required to increase this number in 1997 after the proposed water supply system is implemented.

Based on the number of service connection described in Section 10.6.4, the number of personnel
tor the TAN-WD from the year 1995 up to 2005 is computed as follows:

Design year No. of Connection No. of Employee

1995 309 8
1996 1,365 14
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TABLE 11.6-1a

COST ESTIMATES (P X 1000)
(1594 Price Level)

PHASE 1

TANZA WATER DISTRICT

LOCAL COMPONENT

FOREIGN EXCHANGE COMPONENT

11-122

1.439.7

LABOR
TOTAL :

FACILITIES cOsT MATERIAL SKILLED UNSKILLED TOTAL = .DIRECT  INDIRECT TOTAL
PUMP STATION : E -

- Equipment 1,025.1 126.2 - - 126.2 883.1 158 898.9
- Civil Works 5520 236.6 1419 789 4573 - 94.6 94.6
- Total 1,577.0 362.7 41,9 78.9 583.5 883.1 110.4 993.5
DISTRIBUTION FACILITIES

- Equipment : 1,534.0 798.5 59.0 - 8555 - 678.5 8785
- Civil Works 1,416.0 649.0 2065 118.0 9735 - 4425 . 4425
- Tolal 2,950.0 1,4455 2855 118.0 1,829.0 - 1,121.0 +121.0
TREATMENT FACILITIES

- Equipment 269 85 - - 8.6 16.3 19 18.2
- Civil Works 211 14.4 - 34 1.4 19.2 - : 1.9 1.8
- Total 48,0 230 34 - 1.4 278 16.3 38 20.2
SERVICE CONNECTIONS

- Equipment 760.5 203 - - 203 7188 203 . 7402
-~ Civil Works 2535 111.5 406 81.1 233.2 - - 203 © 203
~ Total 1,014.0 131.8 406 81.1 25335 719.9 4086 760.5
WALVES/MYDRANTS o )

-- Equipment 66.8 104 © 00 0.0 10.4 52.4 4.0 56.4
-~ Civil Works 332 13.2 7.0 11.0 31.2 0.0 20 20
-- Total 100.0 238 7.0 11.0 41.6 52.4 - 6.0 58.4
‘STORAGE FACILITY

-= Equipment 1,667.3 44.5 - - 44.5 1,578.3 445 1,622.8
.- Civil Works 555.8 2445 88.9 177.8 5113 - 4.5 445
- Total 2,2230 288.0 88.9 177.8 5558 . 15783 88.9 1,667.3
‘LAND ACQUISITION
-- Equipment 300.0 96.0 - - 96.0 135.0 £9.0 2040
- Civil Works - - - - - - - -

-« Total 300.0 96.0 - - 26.0 135.0 69.0 204.0
"TOTAL CONSTRUCTION COST -

-« Equipment 5,380.6 1,102 .4 59.0 0.0 1,161.4 3,385.1 8339 4,2180
- Civil Works 28316 1,269.2 488.3 468.3 2.228.7 0.0 B805.8 805.8
- Total 82120 2,377 547.3 468.3 3,387.2 3,385.1 4,8248



TABLE 11.6-1b

COST ESTIMATES (P X 1000)
(1994 Price Level)

PHASE 2
TANZA WATER DISTRICT
LOCAL COMPONENT FOREIGN EXCHANGE COMPONENT
) LABOR
: TOTAL -
t FACILITIES COST MATERIAL  SKILLED UNSKILLED TOTAL DIRECT INDIRECT TOTAL
1) DEEPWELL CONSTRUCTION
- Equipment 1,320.0 840.0 - - £40.0 - 480.0 480.0
- Givil Works 1,630.0 810.0 270.0 210.0 1,290.0 - 390.0 390.0
- Totat 3,000.0 1,650.0 270.0 210.0 2,130.0 - 870.0 870.0
2)  PUMP STATION .
- Equipment 22341 275.0 - - 275.0 19247 344 1,950.1
- Civil Works 1,203.0 515.8 309.3 171.8 996.7 - 206.2 206.2
- Total 3,437.0 7905 309.3 171.8 1,277 1,924.7 2408 2,165.3
3) PIPELINES 2o :
- Equipment : 2,468.4 1,281.7 94.9 - 1,376.8 - 1,091.8 1,091.8
- Civil Works 22788 1,044.3 3323 189.9 1,588.5 - 7121 7121
- Total ’ 4,747.0 2,326.0 4372 189.9 29431 - - 1.803.9 1,803.9
4} TREATMENT FACILITIES
~ Equipment 53.8 17.3 B - 173 326 3.8 365
- Civil Works 42.2 28.8 8.7 29 38.4 - 38 3.8
- Total 96.0 45,1 8.7 2.8 55.7 326 77 40.3
5) SERVICE CONNECTIONS .
- Equipment 950.0 26.4 - - 264 937.2 264 953.€
= Civil Works 330.0 145.2 52.8 105.6 3038 - 26,4 26.4
- Total 1,320.0 171.6 52.8 105.6 330.0 937.2 52.8 990.0
6)  VALVES/HYDRANTS
- Equipment 69.4 10.8 0.0 0.0 108 54.4 4.2 58.5
- Civil Works 34.6 13.7 7.4 1.5 328 0.0 2.1 2.1
- Total 104.0 245 7.4 1.5 43.4 54.4 6.2 60.6
7} STORAGE FACILITIES
' - Equipment 5,889.0 157.0 - - 167.0 5,574.9 157.0 57320
- Chvil Works 1,863.0 B53.7 314.4 628.2 1,806.0 - 157.0 157.0
- Total 7.852.0 1,020.8 314.1 628.2 1,963.0 55749 . 3141 5,889.0
8) LAND ACQUISITION
- Equipment 800.0 192.0 - - 182.0 270.0 138.0 408.0
- Civil Works - - - - - - - -
- Total £00.0 i92.0 - - 192.0 270.0 136.0 408.0
TOTAL CONSTRUCTION COST -
- Equipment 13,6247 2,800.2 54.9 2.0 2,895.1 8,793.9 1.935.6 10,728.5
- Civil Works 7.531.4 3.421.2 1,292.6 1,319.9 B,033.8 0.0 1,497.6 1,497.6
- Total 21,156.0 6,221.5 1,387.5 1,319.9 8,928.9 8,793.9 34333 12,2274
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TABLE 11.6-2a
BREAKDOWN OF COST ESTIMATES (Phase 1)
Tanza Water District
Tanza, Cavite

A. ENGINEERING BASIC COST ITEM

1.

Pipelines
a) 2530 m.
b} 975 m.
¢) 1030 m.
Appurtenances
a) S pes,
b) 3 unite
Purnping Station
20 HP 1
1 unit
1
Reservoir
171 cum 1

Service Connection
780 s.c.
Disinfection Facility

1 set

100 mm PVC Pipes C-100 @ P

150 mm PVC Pipes C-100 @ P

200 mm PVC Pipes C-100 @ P

Gate Valves (Various Sizes)
Fire Hydrart

Submersible Pump
30 KVA Stand-by

B. NON-ENGINEERING BASIC COST ITEM

Land Acquisition

Generator Set
Pumphouse 150,000.00
Transformer/Powerlines Lump Sum
Elevated Steel Tank 13,000.00 /eum
1,300.00 /s.c
Hypochlorinator 48,000,00 /unit
Sub-Total A
. 300,00 sq.m. 1,000,00 /sq.m.
Sub-Totai B
TOTAL PROJECT COST

310.00 'm
520.00 /m
1,490.00 /m

8,000.00 /pc
20,200.00 Hunit

22,183.00 HP
453,128.00 fUnit

11-124

908,300.00
507,000.00
1,534,700.00

40,000.00
60,600.00

443,660.00
453,128.00

150,000.00
530,000.00

2,223,000.00

1,014,000.00

48,000.00

P 2,850,000,00

100,600.00

1,576,788.00

2,223,00000

1,014,000.00

48,000.00

P 7.912,388.00

P 8,212,388.00

SAY P 821 MILLION



TABLE 11.6-2b

BREAKDOWN OF COST ESTIMATES (Phase 2)

Tanza Water District
Tanza, Cavite

A.  ENGINEERING BASIC COST ITEM

1.  Pipelines and Appurtenances

a) 1108 m.
b} 2050 m,
)] 550 m.

2. Appurienances

a) 8 pes.
b) 2 units

3.  Source Development

2 unit

4,  Pumping Station
40 HP

40 HP
2 unit

5. Reservoir
292 cum

312 cum

6. Service Connection
1015 s.c
7. Disinfection Facility

2 sel

ik —

-t

-

150 mm PVC Pipes C-100 @ P
200 mimn PVC Pipes C-100 @ P
250 mm PVC Pipes C-100 @ P

Gate Valves (Various Sizes}
Fire Hydrant

Deepwell (150m @ £10,000/m)

Submersible Pump (Mulawin}
Submersible Pump (D. Amaya)
60 KVA Stand-by

Generator Set

Pumphouse
Transformer/Powerlines

Elevated Steel Tank
(Bay Mutawin)

Elevated Steel Tank
{Byy Daang Amaya)

Hypochiorinator

B. NON-ENGINEERING BASIC COST ITEM .

Land Acquisition

600.00 sq.m.

TOTAL PROJECT COST

520.00 /m
1,480.00 /m
. 2,030.00 /m

' 8,000.00 fpe
20,200.00 funit

14,310.63 /HP
14,310.63 MHP
616,208.00 /Unit

150,000.00
Lump Sum

13,000.00 /cum

13,000.00 fcum

1,300.00 /s.c

48,000.00 /funit

Sub-Total A

1,000.00 /fsg.m.

Sub-Total B

11-125

576,160.00
3,054,500.00
1,116,500.00

64,000.00
40,400.00

3,000,000.00

572,4256.00
572,425.00
1.232,416.00

300,000.00
760,000.00

3,796,000.00

4,056,000.00

1,319,500.00

96,000.00

P 4,747,160,00

104,400.00

3,000,000.00

3,437,266.00

7,852,000.00

1,319,500.00

96,000.00

P 20,556,326.00

600,000.00

P . 600,000.00

P 21,156,326.00

SAY P 21.16 MILLION
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@

11.6.3

ey

@

€)

1997 1,920 ' 19

1998 2,688 27
1999 2,905 29
2000 3,122 31
2001 3,399 33
2002 4,354 - 44
2003 4,817 48
2004 5,280 53
2005 5,743 57

Cost for Operation and Maintenance of the Water Supply System

A summary of the operation and maintenancc costs for the Tanza water supply system are
shown in Table 11.6-3, and a breakdown of the expenditures is presented in Table 11.6-4a to
11.6-4c,

For the financial analysis in Section 11.6.3, a summary of operation and maintenance cost and -
a breakdown of the expenditures for Phase I only are presented in Table 11.6-5, and Table
11.6—-6a to 11.6-6¢, respectively.

Financial Analysis

Financial Background

Tanza Water District was established in 1988. The district has implemented the approved loan
of 12 million pesos from 1991 to 1994 for the development of its water system which consist
of drilling of a deep well, pipe laying of transmission and distribution lines, reservoir
construction and provision for disinfecting of the water served. “The district was exempted from
the equity contribution since the project was their initial major improvement.

Development Cost

The cost estimates of the required improvements are presented in the preceding section. A
breakdown of the project cost on an annual basis is shown in Table 11.6-7.

Operating and Maintenance Costs

Operating and maintenance costs are shown in Table 11.6-8. Delails are also shown in the
preceding section {Section 11.6.2). '
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TABLE 11.6-4a  Cost for Operation and Maintenace
A) PERSONNEL '
The staff is expected to increase by design year to cope up
with growing demand of the water supply system.

Staff = 100 per Connection
Cost = Staff * Average Salary * 13 months
: YEAR Average Conn Staff Annual
Salary/month Cost (P)

1994 4,500.00 254 6 351,000.00
1995 4,500.00 809 8 468,000.00
1996 4,500.00 1,365 14 819,000.00
1997 4,500.00 1,820 19 1,111,500.00
1998 4,500.00 2,688 27 1,579,500.00
1999 4,500.00 2,805 29 1,696,500.00
2000 4,500.00 3,122 3 1,813,500.00
2001 4 500.00 3,339 33 1,930,500.00
2002 4,500.00 4,354 44 2,574,000.00
2003 - 4,500.00 4,817 48 2,808,000.00
2004 450000 - 5280 53 3,100,500.00
2005 4,500.00 5743 57 3,334,500.00
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TABLE 11.6-6a
A) PERSONNEL

The staff is expected to increase by design year to cope up
with growing demand of the water supply system.

Staff =

Cost for Operation and Maintenance

100 per Connection

Cost = Staff * Average Salary *

YEAR

1994
1895
1996
1987
1998
1998
2000
2001
2002
2003
2004
2005

Average
Salary/month

4,500.00
4,500.00
.4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00

Conn

254

809
1,365
1,920
2,688
2,905
3,122
3,339
3,473
3,607
3,740
3,874

11-133

Staff

6

14
19
27
29
31

33

35
36
37
39

13 months

Annual
Cost (P)

351,000.00

468,000.00
- 819,000.00
1,111,500.00
1,579,500.00
1,696,500.00
1,813,500.00
1,930,500.00
2,047,500.00
2,106,000.00
2,164,500.00
2,281,500.00



£€°958'L¥9'L
rANAR A -l
Z6'191°eT5°)
. 11€Z8'¢ep'L
6LGEY'80V'L
e'veg18e’L
cL'06L'66L'L
¥ 6YG'9E0'L
£6'6£8'808
109425
Ov'899'GEE

$6'401° L0}
Aenuuy

9e'128'9EL
10'9.8'LEL
99°0£6'9ZL
168611
GO'69L LI
15°618°901
81665 96
6.'8.¢'98
6Z'€0Y L8
¥£'988' Ly
1£'716°L2
KA TA R
Ao

Z) » 180D Jamod Alpuo = Apes i

0c .. 150D Jamod Aieg = AUiuoiN

1500 ABieud , Ad3a = Aeg
11800 Jamod

puews(] Jamod Ablsaug Areq = d3d
fep Jad sunoy Buidwind = AdHd

sfep o = ywow/Buidiing 4o sheq
%G8 = Aouaoiy3 duind = w3

(d) 1S0D ONIdWNd

L2095y 81 0%LL G9'Le
18°G6E'Y 16°8601 19702
ZOLET'Y 9/'1601 6002
81'990'y ¥5'910L  0£6l
ZELI6'E goele 168
G9°095'E 91'068 068l
IB'BLZE 6608 62 Gt
67'6/8'C 78°6LL 19l
8L9¥2'T 69 L9S 0091
126651 poggee . o€l
L¥'ZE6 oLEeEz - ¥99
68082 lZoL 002
Areg {aHnl) - (paK)
ad3a.  adHd

060
480
¥8°0
080
LL0
040
90
JASRY
190
%0

820

80’0
Alddng
jouewag

Aousoly dwngd f Buned M « OdHd = ad3d
oney Aiddng/puewsaq , sinoH ¢ = QdHd
N5/daY = oney Addng/puBwiag
oF/" « dH poley = Buney A

:pasn suonendwod

00y =
Jamodasiop peiey sduing = dH
- Apeden fiddng = 08
puewsap Aep ebeiaay = QY
oo'g¥ 9l'v¥ 09 0S5k GO0z
009 L'ty 09 00'oF 002
Q0'g¥ 9. vy 09 05'8¢ €002
00’9 oL’ v¥ 09 00'lg zo0z
go'or aL'vy 09 09'6e 1002
00’9y 9l'vb 09 03 A s]4]eT4
oo'sr 9L'vy 09 0’6z 6661
00'9Y 9l vy 09 02’9 8651
00'0¢ 8’62 or 0002 2661
00°0e $3'62 oy oTvi 9661
000t Fe'6e oy Qg8 G661l
00'0e 8’62 ov 05°¢ 661
(s}  ONilvd ONILvd (sr)
o8 A dH aav HYIA

1SOD ONIdNNd (8

soUBUSUIBN PUB UOREISAQ 04 150D q9-9'f1 TIEVL

HAANM Jed 1800 = Ad

11-134



00°000'vZ
00000
00'000'vZ
00000t
00'000'+Z
00°000'vZ
0070002
00'000+Z
00'000'vZ
000002
00°000'%Z
00°000'¢vZ

s{ejuay
Aureo s

00°000°Z
000002
00°000'Z
00'000'Z
00'00G'2
000002
00'000'T
00000'Z
00000
00'000'2
00'000'Z
00'000'C

slejuay
Ao

€002
2002
1002

6661
9661
1661
9661
S661
561

sijuey a0 (3

Jealy poDOL

0000 188
00°000'FLE
00°00.'09€
00'00E' LbE
0C'006'EEE
00'Q0Z'ZIE.
00005062
00'008'882
00'000°Z6
00'005'9E1
00'006'08
00'00k'SZ
)]
g AleT

sasuadxa snoaur|eIsIy pue soueuaen (A

i8'E
ovLe
108'c
civ's
BEE'E
e
S06'T
g89'
0zB'L
S9E'L
608

4T

uuon

S00Z
¥00Z
£00¢
zooz
1002
000z
6661
2661
L66}
9661
5661
661

HVYIA

d = teafuonoauucd Jad ise)

0g"160'eRL alez £8S'E
Obt'66k'9LL 1282 >
0.°600'041 620’2 ze'e
06'92P'€oL SEC'T 651
Z'6/6'654 P2’ zioe
OEEET'ErL 9r0'z €08’z
[ 1= AN 058't PEST
00ZBLGIL gl e9z'z
oLbsres ¥8zZ'L WL
09'8P9'ZS 568 azz'L
Digpaet 925 (k41
$0'950°L 251 g1z

{d) (6M) (qu

LS00 oav q
B/ 000
yew z

LoD JO pUBWIA] [BNUUY = DAY
puewsp Aep abelany = QY

S00Z
pOOZ
£00Z
z00Z
LO0Z
0002
8661
8661
1661
9651
5651
¥661
no)
av

HV3A

= aUUYY 0 1807

= abesoq auuolD abeisay = O
{pwno) pueluaq salepn AleQ afelany = D
{6y} aunoyD Jo pUBIA( [BNULY = ¥

T BIBUM
poo1Q . 0 . G9E) =¥

*SMOI0} SB S1 BULIOYD Ja) puBwap [enuue sbesene syl

LSO NOILYNIMOTHD (D
soueUaLIBN pue uopesado 10} 1500

29-91T TTEVL

11-135



weor] 192(01g [P10L

19105Y] 2910 A4, BEUE], -

Lz 11T 0 96 95T'6 60ET 0

859'9 0 796 985G _60E'T 0 ueo] EmEay
€951 0 796 [19:] Chl 0 1sa1uf pazrendery ppy
569°% ") 1576 FEI'L 0 SuswasIngsicy Beo] egnday
698°T [ 698°C 0 RO HOS
£90'T o} £90°1 0 (Aunbg am) ende) urpled S5y
L29'0L 0 £591°6 o1 T 0 1500 1090014 [0l
ShE SHE uontsinbay pue
POt ot 0 uorstazadng USLANSUOD
618 618 satpmi§ Juusamduy
LB1'T L8I'T 0 sapauadunuo) (2015404 pue 2dHd
ZI6'L . ALYA [¢] 1507 UOHDONSUOD MSeg
IYI0L 5661 8661 LE6T 9661 S561 ’

sosad OQQ[ U

150D 130U 40 NAOIA VAT L9 1TITEYL

11-136



, . '9-0'T1 ySnomt ¢-9° 11 S[qeL
UL UmOUS 51500 A1) o1 [enba K]LIess303U Jou §1 11 ‘dopaaay ), patoaloxd are sued s8fe] YTN0YITe IDINSIP MY JO SIUAWENS [ELOURILY 3y UQ Paseq A[urews St 467 U1 1503 S0UBUDIUTEW PUR volielado ‘Sisfeue [eraue 104

‘20N
$TE'EL £l L1 SH01 1£8°8 L9'L Fiad) [1+s 605y STO'E 1661 650'Y 66T 1S0D W T O TV.LOL GHIVTIVISH
S6I'T 1501 ¥Z6 018 0L 909 91§ 9tF £6T B6E L 911 FONVYNILNIVIA 2 "DSIN
213 99¢ ing 253 g 86t A CELl 0z1 L 44 9 STYIINEHD
OLL'Y LYY £89°€ CoT'E S6L'T 484 106'T SPS'l 960'T 80L 9iE b4 1804 % YIM0d
8L9'9 9IL's 950°¢ 69F't 0E8'E 1LTE T8LT SSE'T 9051 00'1 7EE or1 : SHIAVTIVS
5007 00T £00T Z00T 10T 000T 6661 8661 L6561 9661 5561 PE61
50834 0001 MUN

$OLNSICT 1N BRUEL ~ (IFLYIVOSH) LSOO FONVNIALNIVIN ¥ NOLLYHYIJO QILI3QUS 489’11 ATEVL
Is'F Y PRI Lt FEHE SLS'E Q0L'E ST0E SEZ'T 919'L SP6 68T LS00 W % 0 TVLOL JEIVIVISANN
1y 868 S8t 1L 25¢ 133 $1€ £6T 91z 191 £01 911 : JONWNILNIVIN % D8I
£81 9Ll 0L1 €9 L§1 £l 621 911 88 - £9 LE 4 STVIINEHD
W'l €861 £05°1 [Tt 80t't /TS 6511 LEOY 608 vig 9tE L : IO
82T $91'T 901t PO 1£6'1 Ak L5691 08¢'1 A 618 89K avl SHIMVYTVS
S002T 0T £00% 0L 00T 0002 6661 8641 L661 9661 §G61 561 ]

O824 OOOT Uy

JOWISICE SIE M B2UR L, - (QELVYTYISING) LSOO HONVNILNIVA # NCLLVHIdO QALIA(OUd »8-9°11 ATEVL

11137



@

©)

Project Financing

90% of the total project cost is assumed to be financed by loans. It is assumed that the district
will prepare 10% of the their own equity portion in the total project cost since the project is
their second major improvement. Computation of the loan is shown below.

Total Project Cost (Phase 1) 10.63  million pesos
Water District Equity 106 million pesos
Capitalized Interest - 1.96 million pesos
Total Loan Amount '

(regular and soft loan) 11.53 -million pesos

Seventy percent (70%) of the loan is assumed to be at regular loan with the condition that
interest rate of 12.5% is applied to all the amount of the regular loan.

Remaining 30% of the loan is to be a soft loan with the terms and conditions described in
Section 11.1.3. The share of regular loan and soft loan is based on the experiences of the first
improvement program in 1991-1994.

The details of the project loan's debt service schedule is presented in Table 11.6-9.

Projection of Financial Statements

The water district's projected income statement for the period 1994-2005, as presented in Table
11.6-10, shows that annual net income are positive. Major financial ratios derived from the
income statement shows the following;

a) Operating ratio which measures the ability of revenues to cover operating expenses
shows that the operating costs are between 55 — 68% of the operating revenues after

the project completion.

b) Return on the average fixed assets, which measures the earning power of the district's
facilities, ranges from 13 to 20% after the completion of the project. '

The projected cash flow statement for the same period as shown in Table 11.6-11 indicates the
sources and applications of funds. Major highlights from this table are as follows:

a) Increase in working capital is positive throughout the study period except in 1995,
b) Debt service coverage which shows the ability of the district’s internal cash generation
to meet its debt services varies between 1.7 and 2.3 from 1999 to 2005. These ratios

are higher than LWUA's minimum ratio of 1.3.

The projected balance sheet arc presented in Table 11.6-12. Major points arc shown as
follows; '
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a) Cash balance at the end of the study period (2005) is 10.5 million pesos.
b) A total of 10.4 million pesos is accumulated for cash reserves by the year 2005,

) Current ratios which measure the ability of the district to meet its short term obligations
increase from 2.1 to 4.4 after the project completion,

d) Debt/equity ratios which indicate the percentage of the long—term debt in the net worth
decrease from 82% in 1998 to 51% in 2005.

Financial Internal Rate of Return

As shown in Table 11.6-13, the FIRR is 28.5 percent for the base casc. The derived FIRR is

well above the water district's weighted average cost of capital at 12.0 percent, which is shown
in Table 11.6-14.

Sensitivity Analysis

A sensitivity analysis is conducted to determine the effect of variances in the assumptions to the
FIRR. The derived FIRR under selected variances to the base case are as follows:

Scenario FIRR
Base Case 28.5%
1. 20% increase in Investment Cost 24.1%
2. 20% increase in O & M Cost 18.8%

3. 20% decrease in Revenue 12.3%

‘The computation of the FIRR under the different scenarios is also shown in Table 11.6-13.
Results of the sensitivity analysis shows that the FIRR is greatly influenced by the decrease of

revenue. The derived FIRR, however, are still more than the water district's weighted average
cost of capital.

Recommended Water Rates

The recommended water rates are shown below. The high increase of the rates in 1995 and
1998 are talliecd with the full implementation by the Program of Work and the projected
implementation in this project although almost bi-annual increase up to 2005 is also proposed.
The details are also presented in Table 11.6-10.

Minimum ~ 1i=20m’>  21-30m® Over 31m’

1994 60.00 6.00 - 620 635
1996  101.79 10.18 10.52 10.77
1998 12724 12.72 13.15 13.47
2000 139906 14.00 14.46 14.81

2002 15396 15.40 15.91 16.29
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2005 18629 . 18.63 19.25 1972
These recommended water rates are subject to the following criteria:

a) Minimum charge (First 10 m®) must not exceed 5% of the average family income of
the low income group . -

b) Any increase must be limited to 60% of the prevailing rates.

As can be seen in Table 11.6-10, thc recommended rates for the first 10 m® do not exceed 5%
of the average income of the low income group. Also, all rate increases are within the
maximum limit of 60%.

Concluding Rémarks_of Financial Analysis

The proposed development program for Tanza Water District is financially viable. However,
it must be emphasized that the following conditions -should be fulfilied.

a) Water rates as discussed above should be adopted and attained.
b) The project should be implemented in 1996 and completed by the end of 1997.

c) The targeted number of service connections should be attained because the FIRR is the
most sensitive in the revenue reduction.

11.6,4 Economic Analysis

(1

Project Benefits

Consumer Satisfaction

Under the assumptions described in Section 11.1.4, the present economic value of water at 15%
discount rate is 20.2 million pesos as shown in Table 11.6-15.

Health Benefits

Morbidity rate of water—born disease in Tanza is:342 out of 100,000 according to the Municipal
Socio—economic Profile. When 120 pesos per day and 8 days per patient were lost by illness,

the present economic value of health benefits at 15% discount rate is 0.07 million pesos as

shown in Table 11.6-16.
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Fire Protection

Under the assumption described in Section 11.1.4, the present economic value of fire protection
at 15% discount rate is 8.8 million pesos as shown in Table 11.6-17.

Project Costs

The detail of the conversion of finaneial project cost to economic cost is shown in Table 11.6—
18. Further, incremental economic operation and maintenance cost is shown in Table 11.6-19.

The summary of ¢cconomic costs including the total replacement cost of 2.2 million pesos are
shown in Table 11.6-20.

Economic Benefits and Costs Analysis

The summary of quantifiable cconomic benefits and economic costs for the project is shown

below expressed as net present values of a 15% discount rate. Benefit cost ratio (BCR)
obtained is 1.58. Salvage value is shown in Table 11.6-22. '

Increase in Consumer Satisfaction 20.18 million pesos
Health Benefits . 0.07 million pesos
" Reduction in Fire Damage 8.84 million pesos

Total Benefits

(Salvage value is not included.) 29.09  million pesos
Total Project Costs 18.49 million pesos
Benefit Cost ratio (BCR): 1.58

Economic Internal Rate of Return

The results of EIRR are summarized below. EIRR for base casc is estimated at 34.4%. Details
are shown in Table 11.6-21. A sensitivity analysis is conducted to determine the effect of

variances in the assumptions to the EIRR. The derived EIRR under selected variances to the
base casc are as follows:

Scenarjo EIRR
Base Case 34.4%
1. 20% increase in Investment Cost _ 29.0%
2. 20% increase in O & M Cost 31.0%
3. 20% decrease in Revenue 24.3%

For all the scenarios, the EIRR exceed the opportunity. cost of capital of 15%.
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(5)  Concluding Remarks of Economic Analysis

From the results of the preceding analysis, the proposed project for Tanza Water District is
considered economically feasible. S
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CHAPTER 12

ENVIRONMENTAL IMPACT ASSESSMENT OF THE WATER SUPPLY PROJECTS

Although the advantage or positive impacts of the water supply projects are great, some adverse impacts
have to be taken into consideration.

GM.A project would contibute to the géneral increase of groundwater level drawdown in the area.
Therefore, groundwater monitoring and management is suggested in this Study.

Mendez project concerns not only with the groundwater condition around the proposed wells, bui also with
the groundwater and/or spring conditions downstream of the project site. Therefore, the spring discharges
should also be monitored together with the groundwater level.

7 JTanza and Naic projects face the same problem of saline water intrusion. Thesefore, the monitoring of water
quality and groundwater level shouid be conducted to provide basic data for pumpage control,

Jagaytay profect has no direct impacts on groundwater. However, deforestation accompanying with
development as an tourism zone should be restricted and wastewater treatment facilities should be improved
to prevent reduction and deterioration of groundwater in lower elevation areas,

12.1 ENVIRONMENTAL IMPACT ASSESSMENT FOR G.M.A.

- G.M.A. is located in the eastern part of the Study Area, at the boundary of groundwater flowing .
and storage areas. Generally, groundwater development potential in such a hydrogeological condition
like in G.M.A. can be considered as rclatively good. However, in spite of its relatively small area,
G.M.A. has the highest level of urbanization and industrialization in the Study Area. The population
density of G.M.A. is as high as 70.34 personstha, which is about 12.5 times the average in the Study
Area. G.M.A. has also the highest industrial water consumption intensity (1598 m’/y/ha), which
corresponds to 26.7 times the average in the Study Area.

Therefore, out of the 5 F/S areas, G.M.A. has the highest water utility intensity and consequently
shows the largest groundwater level drawdown rate (1.57 — 2.55 m/fyear) during the past 10 years. This
means that groundwater cxtraction in G.M.A. has, at least partially, exceeded the groundwater
development potential.

It is projected that the water demands of G.M.A. WD for the years 2000 and 2005 will be about
2.43 times and 2.96 times that of 1994. On the other hand, the water supply facility survey revealed
that the future water demand will exceed the capacity of the present facilities. Therefore, new water
resources have to be devel.oped and new facilities have to be designed and constructed to meet the needs
of water supply for the well-being of the population. Furthermore, the results of groundwater simulation
in Chapter 5 indicated that with the projected water demand, the groundwater level would decline by
one (1) to two (2) meters per year in the G.M.A. area.
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As discussed in Chapter 10, no water resources. other than groundwater can be used practically
and economically for domestic water supply in G.M.A. at present and in the near future.. The G.M.A.
project of groundwater development is critical from the viewpoint of groundwater conservation, but
indispensable from the viewpoint of human livelihood and health, which is the most essential factor in
environmental assessment.

General items regarding the impact of groundwater development projéct on the environment have
been discussed in Chapter 9. Thus, only items that needs particular emphasis will be discussed here.

Since G.M.A. has nearly reached and/or partié]ly exceeded its limit for grbundwater de\?elopmen:
at present, there is a serious concern that any future tapping of groundwater will cause more serious
groundwater level drawdown and even groundwater depletion. . '

For the purpose of groundwater conservation, the following monitoring/management (M/M) plan
should be formulated: '

(1}  Establishment of Groundwater Monitoring System

Abandoned and operational wells can be used to ¢stablish. a groundwater monitoring network.
Proper spatial distribution shouid be taken into account.

(2) Ground Water Level Chservation

Ground water levels should be observed monthly as part of the operation and maintenance
program of the water district. All the observation records should be made available to LWUA
for arrangement and encoding to the database. '

Groundwater quality should also be monitored periodically.

(3)  Analysis and Evaluation

QObservations encoeded in the database shall be input to the groundwater flow quel installed at
LWUA for evaluation of the existing and future groundwater conditions.

(4}  Groundwater Management Options

Results of the cvaluation shall be the basis for making groundwater management policies or
decisions for the water district. '

In addition to the proposed Groundwater Management Committee in Chapter 9, a Technical
Subcommittee should be formed, which could be composed of LWUA personnel, to do the
evaluation on the existing and future groundwater conditions using the groundwater flow model.
Like the MWSS for its service area, the water district then should be deputized by NWRB to
investigate water rights application for groundwater exploitation in their district. In consulfation
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with the Technical Subcommittce, the water district sets the volume of water (and also the
sereen positions) that can be exploited based on the results of the evaluation.

‘Serious campaign to save water should be done. People should be made to understand that they
have no choice but save water since no alternative source of water is available. Facts regarding
groundwater usage such as records of groundwater pumpage and water levels must be disclosed
to the people to enhance users awareness to save water. When the time comes that LWUA is
confident on the reliability and accuracy of the groundwater model, the results and
recommendations  of the simulation must be publicized so that the people and the government
could respond to the problem quickly.

Future land usc plan of the province in general and each municipality in particular should be
reviewed and revised if needed from the viewpoint of groundwater potential.

For the purpose of avoiding groundwater poliution, a safe distance should be maintained from
the wells to prevent admission. Especially in G.M.A., many industrial effluent and a lot of
domestic wastewater constitute a very high pollution threat to groundwater.

From ocular survey, it scems hard to meet the demand for a safe distance, as in the case of JICA
test well and most G.M.A. WD wells. Therefore, measures should be taken, such as providing
cement grout deep enough to avoid the infiltration of pollutants into the wells.

12;2 ENVIRONMENTAL IMPACT ASSESSMENT FOR MENDEZ

Mendcz is located upland in the recharge area of the groundwater basin of the Study Area.
Existing groundwater levels range from 50 m to 100 m below ground surface. The recharge area of
Mendez itself is small. The groundwater development potential in Mendez is low, as shown in the
Groundwater Evaluation Map. On the other hand, Mendez has the highest level of urbanization with
the highest population density among the upland municipalities.

The water demands of Mendez WD for the years 2000 and 2005 are estimated to be 1.7 times
and 3.3 times that of 1994. On the other hand, the water facility survey reported that the future water
demand will exceed the capacity of the present facilities. On this account, new water resources have
to be developed and new facilities have to be designed and constructed to meet the water needs for the
weli-being of the people.

Since most headwaters of springs lic in Mendez, no surface water potential can be taken into
consideration. The only possible water resources at present although limited is groundwater. Thus, the

Mendez project of groundwater development is indispensable from the v1ewpomt of people's livelihood
and health. : :

Three (3) alternatives are discussed in Chapter 10, and alternative 1 is recommended for its
cheaper cost. This alternative seems to be the best one from the viewpoint. of environment conservation,
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‘because the: wells and other construction items proposed in this alternative -are the fewest and,
consequently, its impact will be relatively small.

The most serious impact of the Mendez project seems to be that groundwater development will

cause decrease in groundwater level and perhaps in the discharge of spnngs located downstrcam of the
wells. : '

For the purpose of groundwater conservation, the M/M plan for Mendez project should. have the
same content as that for G.M.A. project. Besides the Mendez WD wells, springs around the project site,
especially those springs located downstream of the wells, should also be monitored.

12.3 ENVIRONMENTAL IMPACT ASSESSMENT FOR NAIC

Naic is located in the northern lowland of the Study Area, facing the Manila Bay. As part of

the groundwater storage area, a relatively high groundwater development potential can be expected in
Naic. '

Naic is largely an agricultural area with 60 percent of its population residing in the rural area.
Therefore, the water consumption intensity for domestic and industrial purpose is relatively low.

The water demands of Naic WD for the years 2000 and 2005 arc projected to be about 3.5 times
and 11.2 times that of 1994. On the other hand, the water supply facility survey revealed that the future
water demand will exceed the capacity of the present facilities. Therefore, new water resources have
1o'be developed, and new facilities have to be designed and constructed to meet the water needs for the
well-being of the people.

Though Naic lies in the lowland area where several rivers are flowing, the surface water can
hardly be used for drinking purposes, because it requires a complex and high cost water treatment

system. Therefore, the proposed groundwater development project is mdlspensab}e from the viewpoint
of human livelihood and health.

Naic WD uses spring water as its present water source and has no groundwater development

facilities such as pumping station, storage tank and disinfection facilities, except several kilometers of
transmission/distribution lines. According to the survey, another spring can not be used to increase the

supply amount. Therefore, groundwater development is indispensable, and supplementary facilities such
as disinfection facilities are needed.

Of the four (4) alternatives presented in Chapter 10, alternative 4 is recommended for its lower
cost. " This can be recommended also from the viewpoint of environment conservation. More facilities
like wells and tanks are proposed in alternative 4 and this is unfavorable for groundwater - quality
protection. However, the most serious factor in this project is the threat of saline water intrusion.

Well No.1, which is included in all the four (4) alternatives, has the largest designed discharge
and is the nearest to the coastline among the proposed wells. Therefore, a large drawdown in
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groundwater level can be expected, and consequently, saline water intrusion may occur.  In fact, the
appearance of saline water intrusion has been released by EC observation in EIA survey.

Furthermore, the results of groundwater simulation in Chapter 5 indicated that with the projected
water demand, the groundwater level would decline by 5 to 10 meters in 10 years (1995-2005) in Naic
area. S '

However, if alternative 4 were adopted, two (2) other wells will be located at a safe distance
from Well No.1. Therefore, it is possible to decrease the pumping discharge of each well, which will
consequently contribute to minimize groundwater level lowering. This should be given an important
consideration in the coastal area in order to prevent saline water intrusion,

For the purpose of groundwater conservation, a M/M plan similar to that of G.M.A. is necessary.
Besides groundwater level, groundwater quality should be given enough attention in the monitoring,
specifically, Na, K, Cl, Ca, TDS and EC.

124  ENVIRONMENTAL IMPACT ASSESSMENT FOR TAGAYTAY

Tagaytay City is located in the highest portion of the Study Area and is considered as a recharge
area for groundwater. Since the city is famous for its mild climate and beautiful landscape, Tagaytay
is planned as a tourist center.

The water demands of Tagaytay WD for the years 2000 and 2005 are forecasted to be about
1.74 times and 2.3 times that of 1994. On the other hand, the water supply facility survey revealed that -
the future water demand will exceed the capacity of the present facilities. Therefore, additional water
resources have to be developed, and new facilities have to be designed and constructed to meet the
domestic water demands.

- Because of its high clevation, existing groundwater level is more than 100 m below the ground
surface, and since recharge is scarce, any production well will inevitably cause a rapid and serious
drawdown of groundwater water level. Accordingly, almost no groundwater can be developed
practically. - - o '

The present water sources of the city water supply are three (3) springs with discharge encugh
to meet the water demand in the year 2005. Thus, increasing spring water utility may be the most

reasonable option to adopt for the present and in near future.

Since it differs from the other projects, which are all designed for groundwater development,
the Tagaytay project has no direct impact on groundwater.

The two (2) alternatives presented in chapter 10, however, show no obvious difference from the
viewpoint of environment conservation.
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Because the landscape is a more sensitive factor in Tagaytay City than in any other areas of the

Study Area and the project involves the construction of pumping stations and about 4 kms of pipeline,
these facilities must be in harmony with the landscape.

Moreover, deforestation accompanying with dévelopment as an tourism Zone should be restricted
and wastewater treatment facilities should be improved to prevent reduction and deterioration of
groundwater in lower elevation areas.

12.5 .ENVI:RONMENTAL IMPACI‘ ASSESSMENT FOR TANZA

Tanza is also a lowland municipality located in the vicinity of Naic and exhibits the same

geological and topographical characteristics of Naic.

The water demands of Tanza WD for the years 2000 and 2005 are projected to be about 12.9
times and 24.4 times that of 1994. On the other hand, the water supply facility survey showed that the
futurc water demand will exceed the capacity of the present facilities. Therefore, new water resources

have to be developed, and new facilities have to be designed and constructed to meet the domestic water
demands.

Like Naic, Tanza can not usc its surface water resources for domestic purposes.

Three (3) altemmatives are presented in chapter 10, and altemative 1 seems to be the most
environmentally suitable one, requiring relatively fewer facilities (wells and storage). Besides, all these
facilities are relatively far from the coast; consequently, there will be less concern with regards to saline
water intrusion. However, it is the most expensive (about 1.7 times more than alternative 2 and 1.3
times more than alternative 3). Perhaps, alternative 2 is a more reasonable option at the moment.

The results of groundwater simulation in Chapter 5 indicated that with the projected water
demand, the groundwater level would decline by 10 to 40 meters in 10 years (1995-2005) in Tanza area
towards Noveleta, and a groundwater level depression of 50 meters below MSL near the coast will occur
in the middle and lower aquifers at its boundary with Noveleta. This depression will cause saline water
intrusion especially in the area between the coastline and the center of depression. For the rest of the
Tanza area, no danger of saline water inirusion is expected unless the depression moves inland.

The M/M plan for Tanza éhuuld be formulated similar to that of Naic.
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CHAPTER 13

CONCLUSIONS AND RECOMMENDATIONS

As shown in Fig, 13.1, thc Study Area is divided into four (4) sub-areas from the view point
of groundwater potential and future water demand (year 2005).

Sub-arca A which comprises Dasmarinas, G.M.A., Tanza, Naic, Carmona as well as parts of
Silang and Trece Martirez covers the low elevation arca. Though groundwater pofential is comparatively
high, the projected water demand is also large since the area is rapidly devcloping as an
Industrial/Residential/Institutional Mix Zone. As mentioned earlier, groundwater level drawdown and
saline water intrusion are in progress in Sub-area A. According to the results of groundwater
simulation, these phenomena shall be accelerated drastically, considering the projected water demand.
Consequently, permissive yield (or permissive critical water level) should be decided for Sub-area A,
and monitoring of groundwater level and water quality is vital and should be conducted. 1t is also
necessary to re—examine the existing development plans and to establish measures to control the use of
groundwater by industries and secure its use for domestic.

Sub-area B which comprises Mendez, Tagaytay, Amadeo, Alfonso as well as the southern part
of Silang covers the middle fo high elevation area. Though groundwater potential is low in Sub-area
B, the projected water demand is not as large as that of Sub-area A since its designatcd land use is agri-
business and tree crops zone. It is desirable therefore to maintain its present land use and usc
groundwater sustainably since Sub-area B is part of the recharge area of the groundwater basin and it
has many springs which are at present valuable domestic water sources,

Sub-area C which comprises Tagaytay and the southern part of Alfonso covers the highest
clevation area. Groundwater development is difficult in this area not only because groundwater potential
is low, but also groundwater level is deep. Springs on Tagaytay cliff, however, have been utilized as
domestic water sources because of ifs large discharge. Still they have plenty of discharge to be
developed to meet future water demand if the consumers are willing to pay a high water rate equivalent
to the operation and maintenance cost. When this area is developed as a tourist zone, it is necessary to
preserve forest and improve wastewater treatment facilities, because Sub-area C is part of the recharge
area of the groundwater basin.

Sub-area D which comprises Magallanes, Maragondon, Temate and Gen, Aguinaldo covers the
western end of the Study Area. The groundwater potential of this area is low since the basement rocks
crop out widely. But the future water demand is also low because the development of this area as
predicted will be left behind mainly duc to insufficient road network. Thus, the groundwater
development in Sub-area D has no special problem with regards to the conditions of the projected water
demand.

As mentioned above, pumping control is necessary for Sub-areas A and C menitoring pumping
discharge and groundwater level. Four mcasures recommended in Section 9.5, which are (1)
Establishment of the priority of groundwater use, (2) Establishment of groundwater management
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committee, (3) Examination of permissive pumping discharge, (4) Re-examination of regional
development plan and land use plan, should be implemented for sustainable use of groundwater, which
is a valuable water resource in the Study Area.

Feasibility studies of water supply projects for the urban arcas of G.M.A., Mendez, Naic,

Tagaytay and Tanza were conducted on the assumptions that the measures recommended would be
implemented. The essence of the projects are summarized in Table 13-1.
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Table 13-1(a) SUMMARY OF RECOMMENDED PLAN FOR GMA-WD

Description - 1994 1998 2005
A. Population .
(1) Total Population 59,348 T 68,771 89,025
(2) Pop. in Service Area 53,404 62,461 80,104
{3) Served Population 20,504 46,151 56,892
B. Water Demand (cu.m./d)
{1) Domestic (Daily Ave.) 3,194 5,431 7,258
(2) Commercia! (Daily Ave.} - 159 194
(3) Institutional {Daily Ave.) - 90 120
(4) Total Water Demand
1) Daily Average 3,194 7,098 9,462
2) Daily Maximum 4,152 9,227 12,300
3) Peak Hour 6,388 14,276 18,924
C. Number of Connection
{1} Domestic 3,648 8,266 10,144
{2) Commercial 70 168 184
(3) Institutional 26 30 40
(4) Total 3,744 8,415 10,368
D. Water Sources
(1) Existing Source 8 wells 8 wells 8 wells
(capacity: cu.m/d) 5,766 5,766 5,766
{2) New Source - 1-JICA well & 3 wells -
{capacity: cu.m/d} 7,705
(3) Pumping Facilities Submersible
1) Pump B sets 3 sets-60 HP -
1 set-25 HP
2) Pumphouse 8 units 4 units -
3) Standby Generator - 4-Generator sets -
E. Pipelines/fAppurtenances
{1) Pipelines 50mm-150mm 100mm-200mm 50mm-200mm
17,800m 6,078m 3,510m
(2) Gate Valve 37 pes 17 pcs 11 pes
(3} Fire Hydrant 5 units 7 units 7 units
F. Storage Facilities
(1) Reservoir 5 units 1 unit 2 units
{capacity: cu.m/d) 1,665 282 584
{2) Rehabilitation - 3 units 2 units
G. Disinfection Facilities - Hypochlorinator -
10 units
H. Land Acqisition - 1,000 sq.m 600 sq.m
i. Number of Employee 23 84 104

J. Project Cost

(1) Totai Project Cost (Phase })

(2) Capitalized Interest
{3) Total Loan Amount
(regular and soft loan)

K. O & M Cost (Pfannum)

36.70 Million Peso
6.56 Million Peso

43.26 Million Peso

12.99 Million Peso

15.72 Million Peso
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Table 13-1(b) SUMMARY OF RECOMMENDED PLAN FOR MWD

Description 1994 1998 20056
A. Papulation
(1) Total Population _ 14,891 15,814 17,908
(2) Pop. in Service Area 7,638 11,070 - 15,474
(3) Served Population 4,121 5,385 13,848
B. Water Demand (cu.m./d)
{1) Domestic (Daily Ave.) 603 692 1,783
{2) Commercial {Daily Ave.) - 13 25
(3} Institutional (Daily Ave.) - 33 60
(4) Total Water Demand
1) Daily Average 603 924 2,336
2) Daily Maximum - 1,201 3,037
3) Peak Hour - 1,848 4,672
C. Number of Connection
(1) Domestic 783 1,110 2,639
(2) Commercial 10 13 25
(3) Institutional 8 (A 20
{4) Total 801 1,134 2,684
D. Water Sources
{1) Existing Source 1 well 1 well 1 well
(capacity: cu.m/d} 864 864 864
{2) New Source - 1-JICA well -
(capacity: cu.m/d) 2,160
(3) Pumping Facilities Submersible Submersible -
1) Pump _ 1 set 1 set-76 HP
2) Pumphaouse 1 unit 1 unit
3) Standby Generator 1-Generator set 1-Generator set
E. Pipelines/Appurtenances
(1) Pipelines 50mm-150mm 50mm-200mm -
6,800m 5,378m
(2} Gate Valve 12 pcs -
(3} Fire Hydrant 2 units -
F. Storage Facilities
{1} Reservoir 1 unit 1 unit -
{capacity: cu.m/d}) 212 577
{2) Rehabilitation - - -
G. Disinfection Facilities Hypochiorinator Hypochiorinator -
1 set 1 set
H. Land Acquisition - 400 sq.m -
I. Number of Employee 10 11 27

J. Project Cost

(1) Total Project Cost (Phase )

(2) Capitalized Interest
(3) Total Loan Amount
(regular and soft loan)

K. O & M Cost {Pfannum)

19.81 Million Peso
2.84 Million Peso

22.65 Million Peso

1.76 Million Peso

4.33 Million Peso
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Tabla 13-1(c) SUMMARY OF RECOMMENDED PLAN FOR NWD

Description 1994 ' 1998 2005 -
A. Population
{1} Total Populatich 25,376 28,527 35275
{2) Pop. in Service Area 6,910 14,488 28,354
(3) Setved Population 2,950 7,002 23,003
B. Water Demand {cu.m./d} )
{1) Domestic (Daily Ave.) 472 721 2,931
(2) Commercial (Daity Ave.) - 235 488
(3) Institutional (Daily Ave.) - 43 85
(4) Total Water Demand '
1) Daily Average 472 1,333 4,673
2) Daily Maximum 613 1,733 8,075
3) Peak Hour 944 2,666 9,348
C. Number of Connection
{1) Domestic 558 1,092 3,807
{2) Commercial - 181 375
(3) Institutional - 14 28
(4) Total 558 1,287 4,211
D. Water Sources
{1} Existing Source 1 spring - -
(capacity: cu.m/d) 371 - -
(2) New Source - 1-JICA well & 1 well 2 wells
(capacity: cu.m/d) 4,925 3,283
(3) Pumping Facilities Submersible/Turbine Turbine
1) Pump - ~ 1set-50 HP 2 sets-30 HP
1 set-30 HP
2) Pumphouse - 2 units 2 units

3) Stanby Generator

E. Pipelines/Appurtenances
(1) Pipetines

(2) Gate Valve
(3) Fire Hydrant

F. Storage Facilities
(1) Reservoir
{capacity. cu.m/d})
(2) Rehabilitation

G. Disinfection Facilities

H. Land Acquisition
i. Number of Employee

J. Project Cost
(1) Total Project Cost (Phase |)
(2) Capitalized Interest
(3) Total Loan Amount
(regular and soft loan)

K. O & M Cost {P/annum)

- 1-Diesel Engine Drive
' 1-Generator set

38mm-200mm 50mm-250mm
8,530m 8,378m

3 pes 31 pes

- 9 units

- 1 unit
- 262

- Hypochlorinator -

2 sets

- 500 sq.m
10 13

- 22.61 Milion Peso
- 3.71 Miliion Peso

- 26.32 Million Peso

1.62 Million Peso

2-Diesel Engine Drive

100mm-200mm
5,340m

3pes

5 units

1 units
436

Hypochlorinator
2sefs

1,000 sq.m

42

5.54 Milion Peso

13-6



Table 13-1(d) SUMMARY OF RECOMMENDED PLAN FOR TC-WD

Description 1994 1998 2005
A. Population
" {1) Total Population 24,316 28,326 37,080
(2) Pop. in Service Area 20,695 24,118 35,836
{3) Served Popuiation 13,270 20,580 30,377
B. Water Demand (cu.m./d)
{1} Domestic (Daily Ave.) 1,948 2,646 4,004
(2) Commercial {Daily Ave.) - 467 556
(3) Institutional {Daily Ave.} - 668 102
{4) Total Water Demand ' '
1) Daily Average 1,848 4,063 6,079
2} Daily Maximum 2,532 5,282 7,903
3) Peak Hour 3,896 8,126 12,158
C. Number of Connection
(1) Domestic 2,371 3,285 10,144
(2) Commercial - 140 467 556
(3) Institutional 41 22 34
(4) Totai 2,552 3,774 4,990
D. Water Sources
{1) Existing Source 3 Springs 3 Springs 3 Springs
{capacity: cu.m/d) 3,591 - -
(2) New Source - - -
(capacity: cu.m/d) 8,325 -
(3) Pumping Facilties Three Stage Booster Single Stage Booster -
1) Pump Turbine/Submersible  Turbine/Centrifugal
: 8 sets 3 sets-375 HP
1set-75HP
2) Pumphouse 2 units 1 unit
3) Standby Generator 1-Diesel Engine Drive 1-Diesel Engine Drive
E. Pipelines/Appurtenances
{1} Pipelines 38mm-250mm 50mm-300mm -
’ 48,980m 29,067m -
(2) Gate Vales 68 pes 20 pecs -
{3) Fire Hydrant 6 units 5 units -
F. Storage Faciiities
(1) Reservoir 1 unit 8 units -
{capacity. cu.m/d) 8950 925
{2) Rehabilitation - 1 unit -
G. Disinfection Facilities Gas chlorinator - -
1 set
H. Land Acqguisition - 2,000 sg.m -
|. Number of Employee 47 38 50

J. Project Cost
{1) Total Project Cost
{2) Capitalzed Interest
(3) Total Loan Amount
(regular and soft loan}

K. O & M Cost (Pfannum)

67.24 Miliion Peso
12.22 Milion Peso

79.46 Milion Peso

14.57 Milion Peso 21.35 Million Peso
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Table 13-1(8) SUMMARY CF RECOMMENDED PLAN FOR TAN-WD

Description 1994 - 1998 2005

A. Population _ :

* {1) Totai Population 37,122 42,718 .54,930
(2) Pop. in Service Area 5,204 31,344 . 43952
(3) Served Population 1,315 13,858 29,829

B. Water Demand (cu.m/d.) : ) )
(1) Bomestic (Daily Ave.} 235 1,656 . 3,848
(2) Commercial {Daily Ave.) - 31 - 45
{3) institutional (Daily Ave.) - 12 66
(4) Total Water Demand

1) Daily Average 235 2,266 5,280
2} Daily Maximum 305 2,946 6,854
3) Peak Hour 470 4,532 - 10,560

C. Number of Connection

- (1} Domestic 210 2,653 5,676
(2} Commercial - 31 45
(3) Institutional - 4 66
(4) Total 210 2,688 5743

D. Water Sources
(1) Existing Source 1 well 1 well 1 wells

{capaciy: cu.m/d) 2592 2,592 2592
(2) New Source - 1-JICA well 2 wells
{capacity. cu.m/d) 1,382 4,825
(3) Pumping Facilities : _
1} Pump Turbine Submersible Submersible
1set 1 set-20 HP 2 sets-40 HP
2) Pumphouse 1 unit 1 unit 1 unit
3) Standby Generator - 1-Generator set  2.Generator set

E. Pipelines/Appurtenances

{1) Pipelines 50mm-200mm 100mm-200mm  150mm-250mm

10,136m 4,935m 3,708m
(2} Gate Valve 30 pes 5 pes 8 pcs
(3) Fire Hydrant 5 units 3 units 2 units

F. Storage Facilities
{1} Reservoir 1 unit 1 unit 2 units

{capacity: cu.m/d) 250 604

(2) Rehabilitation

G. Disinfection Facilities

H. Land Acquisition
" . Number of Employee

J. Project Cost

(1) Total Project Cost {Phase I}

(2) Water District Equity

(2) Capitalized Interest

(3) Total Loan Amount
{reguiar and soft loan)

K. O & M Cost (P/annum)

Hypochlorinator
1set

171

Hypochlorinator
1 set

300 sq.m
27

10.63 Million Peso
1.06 Million Peso

1.96 Million Peso

11.53 Million Peso

3.02 Million Peso

" Hypochiorinator
- 2sets

600 sg.m

87

6.72 Million Peso
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<ANNEX>

- EXPLANATION OF HYDROGEOLOGICAL MAP OF CAVITE PROVINCE

1. Objective of Hydrogeological Map -

The "Hydrogeological Map of Cavite Province" was made based on various
hydrogeological data collected in the "Cavite Water Supply Development Study”.

This map is expected to be revised when new data are collected since the data used in
the preparation of this map are not always accurate.

2. Climatic and Topographical Conditions (Lower left of No.1)

Isohyet lincs show the average annual precipitation calculated from the observed data
at five PAGASA stations in the Study Area and its vicinity. Observation period is from
1984 to 1993. Colors shew the difference of clevation divided at every 200 m. It
clarifies the relationship between prc01p1tat10n and clevatmn the higher the elevation,
the more precipitation. o :

3. Administrative Unit Map (Upper left of No.l)

‘ Administrative boundaries shown in this map are bascd on the map "PROVINCE 3
CAVITE (1/50 000)" published by NAMRIA in 1990.

4. Hyﬂrogeological Map (Center of No.1)

Various hydrogeological information as well as information on topography, survey
points, administrative boundaries, watershed boundaries and road network are included
in this map.

The topographical information was extracted from the topographical map published by
NAMRIA in 1990 with a scale of 1/50,000, and the road network information was
extracted from the map prepared by DPWH (REGION-4A).

As for the survey point information, the location of four test wells drilled during the
Study, the survey lines of geophysical prospecting, the hydrological observation points,
. and the existing wells (registercd in PGDB:105, not registered in PGDB:62) are entered.

As for the hydrogeological information, the distribution pattern of each stratigraphic
formation, faults and other geostructural elements, contours of groundwater table, and
top surface contours of Talisay formation are entered.

Contours of groundwater table were drawn using the data obtained from the
simuitaneous groundwater level measurement in twenty (20) deep wells and the static



water level of existing 167 wells. The top surface contours of Talisay formation means
the top surface of Lower aquifer which is distributed over the whole Study Area, and
the groundwater stored above this aquifer flows along- this plane.

Groundwater Resource Potential Map (Upper left of No.2)

This map shows the distribution pattern of specific capacity (Sc), which were obtained
from the data of existing wells and the four test wells drilled in the Study. The specific
capacity shown in this map does not mean the specific capac:lty of the same aqu1fer, but
it indicates the groundwater potcntlal in the Study Arca ina broader Sense.

In this map, a high specific capacity zone with more than 2.0 l/s/m is around Tanza.
It is known that several thick conglomerate layers are distributed in th]S area, forming
a good aquifer. - :

: Hydrogeological Cross Sections (Lower right of No 2)

- Two gcologwal cross sections in east-west and north— south dlrecnons and three sections
using the data obtained from the geophysical prospecting survey are shown. The Upper,
Middie and Lower aquifers can be identified in these sections.

Results of Water Quality Analysis (Upper right of No.2)

The results of analysis for spring water (10 samples), river water (15 samples) and deep
well water (20 samples) collected in dry and wet seasons of 1994 are plotted on the
key—diagram and the map. These figures tell that the water quahty changes in
proportion to the storing time.
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